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I. INTRODUCTION 

The North Pacific Anadromous Fish Commission (the Commission) was established under the 
provisions of Article VIII of the Convention for the Conservation of Anadromous Stocks in the 
North Pacific Ocean, signed at Moscow on February 11, 1992 by Canada, Japan, the Russian 
Federation and the United States of America (original Parties). The Convention entered into force 
on February 16, 1993. The States which negotiated and signed the Convention are the primary 
States of origin for salmon stocks in the North Pacific Ocean. 

1. SHORT INTERPRETATION OF THE CONVENTION 

(1) Foundation and Goals of the Convention 

The Convention is based on the recognition that anadromous stocks intermingle extensively during 
their migrations on the high seas of the North Pacific; that the States of origin have the primary 
interest in and responsibility for such stocks; that the fisheries for anadromous stocks should be 
conducted only in waters within the 200-mile zones and that the States of origin make expenditures 
and forego economic development opportunities to establish favourable conditions to conserve and 
manage these stocks. 

The Convention also recognizes importance of scientific research for the conservation of anadromous 
stocks in the North Pacific Ocean and the desire of the primary States of origin to promote the 
acquisition, analysis and dissemination of scientific information pertaining to anadromous stocks and 
ecologically related species in the North Pacific Ocean as well as to coordinate efforts and to 
establish an effective mechanism of international cooperation for their conservation. 

The goal of conservation is consolidated by such measures as: (a) prohibition of directed fishing for 
anadromous fish in the Convention Area; (b) minimization to the maximum extent of the incidental 
taking of anadromous fish; and (c) prohibition of the retention on board a fishing vessel of 
anadromous fish taken as an incidental catch during fishing for non-anadromous fish. 

The Convention conforms to the provisions of the UN Convention on the Law of the Sea. 

(2) Convention Area 

The area to which the Convention applies is the waters of the North Pacific Ocean and its adjacent 
seas, north of33° N.Lat. beyond the 200-mile zones of the coastal States. For scientific purposes 
the activities under the Convention may extend farther southward in the North Pacific Ocean beyond 
the 200-mile zones. 

(3) Species 

The anadromous fish covered by the Convention are as follows: chum salmon, coho salmon, pink 
salmon, sockeye salmon, chinook salmon, cherry salmon, steelhead trout 

(4) ScientifIC Approach 

The Convention authorizes fishing for anadromous fish in the Convention Area for scientific 
research purposes under national or joint research programs approved by the Conunission. It is 
understood that such taking of anadromous fish for scientific research purposes must be consistent 
with the needs of a program and with the provisions of the Convention and should be reported to the 
Conunission. 
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The Parties to the Convention cooperate in the conduct of scientific research in the Convention Area, 
which may include, as appropriate, research on other ecologically related species. The Parties also 
cooperate in collecting, reporting and exchanging biostatistical information, fisheries data, including 
catch and fishing effort statistics, biological samples and other relevant data pertinent to the purposes 
of the Convention. 

The Parties upon the Connnission's request provide catch, enhancement and other technical 
information and materials pertaining to areas adjacent to the Convention Area from which 
anadromous stocks migrate into the Convention Area. The Convention provided for the 
development of cooperative programs, including observer programs, to collect fishing information in 
the Convention Area for the purpose of scientific research. The Convention also provides for 
cooperation in scientific exchanges such as seminars, workshops, and exchanges of scientific 
personnel. 

(5) Measures to Promote Compliance with the Convention by the Non-Members 

The Parties invite the attention of any State or entity not party to the Convention to any matter 
relating to their fishing activity which could negatively affect the conservation of anadromous stocks 
within the Convention Area and agree to encourage them to adopt laws and regulations consistent 
with the provisions of the Convention. 

The Parties shall not transfer the registration of the vessels registered under their respective laws and 
regulations for the purpose of avoiding compliance with the provisions of the Convention. 

The Parties take actions individually or collectively in accordance with international and their 
respective domestic laws to prevent unauthorized fishing activities by any State or entity not party to 
the Convention and trafficking in illegally harvested anadromous fish. 

(6) Enforcement 

All necessary measures shall be taken by each Party to ensure its nationals and fishing vessels flying 
its flag comply with the provisions of the Convention. Each Party has the authority to board, inspect 
and detain fishing vessels of the other Parties found operating in violation of the Convention. Article 
V of the Convention gives the details of the enforcement mechanism and provides that only the 
authorities of the Party to which the violating person or vessel belongs may try the offense and 
impose penalties. It is also stipulated that imposed penalties shall be commensurate with the serious 
nature of the infractions. 

The Parties cooperate in exchange of information on any violation of the provisions of the 
Convention and on enforcement action. The Parties exchange their enforcement plans. 

(7) Accession to the Convention 

Other States may accede to the Convention at the invitation of the Original Parties by unanimous 
agreement. The Convention shall become effective for any such other State on the date of deposit of 
that State's instrument of accession. 

(8) Withdrawal 

Any Party may withdraw from the Convention 12 months after the date on which it formally notifies 
the Depositary of its intention to withdraw. 
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(9) Depositary 

The Government of the Russian Federation is the Depositary. 

2. SHORT DESCRIPTION OF THE COMMISSION 

(1) Objective 

The objective of the Commission is to promote the conservation of anadromous stocks in the 
Convention Area. The Commission may also consider matters related to the conservation of 
ecologically related species in the Convention Area. 

(2) Authority 

The Commission has the authority to: 

2.1 Conservation 

Recommend to the Parties measures for the conservation of anadromous stocks and ecologically 
related species in the Convention Area. 

2.2 Exchange of Information 

Promote the exchange of information on any activities contrary to the provisions of the Convention, 
especially with respect to fishing for and trafficking in anadromous fish, as well as on responsive 
action taken by the Parties and, as appropriate, by any State or entity not party to the Convention. 

2.3 Schedules of Penalties 

Consider and make proposals to the Parties for the enactment of schedult:s of equivalent penalties for 
activities contrary to the provisions of the Convention. 

2.4 Relief of Damages 

Consider possible means to relieve the damage which may be suffered by a State of origin as a result 
of fishing in violation of the Convention and, for that purpose, develop methods to identify the origin 
of fish which may be taken in violation of the Convention. 

2.5 Enforcement 

Review, evaluate actions taken, and recommend additional action to be taken by the Parties to ensure 
effective and diligent enforcement of the provisions of this Convention. 

2.6 ScientifIC Research 

Promote the exchange of catch and effort information in respect of activities of Parties and, as 
appropriate, any State or entity not party to the Convention for conducting scientific research and for 
coordinating the collection, exchange and analysis of scientific data regarding anadromous stocks and 
ecologically related species, including data to identify the location of origin of anadromous stocks, 

1 
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and provide a forum for cooperation among the Parties with respect to such anadromous stocks and 
ecologically related species. 

2.7 Certifrcates of Origin 

Consider and make proposals to the Parties for the enactment of a program for certificates of origin 
attesting that products of anadromous fish are from fish which were lawfully harvested. 

2.8 Cooperation with International Organizations 

Cooperate, as appropriate, with relevant international organizations, inter alia, to obtain the best 
available information, including scientific advice, to further the attainment of the objectives of the 
Convention. 

2.9 Cooperation with Other States and Entities 

Where appropriate, invite any State or entity not party to the Convention to consult with the 
Commission with respect to matters relating to the conservation of anadromous stocks and 
ecologically related species in the Convention Area. 

2.10 Incidental Taking of Anadromous Fish 

Recommend measures to avoid or reduce incidental taking of anadromous fish in the Convention 
Area. 

2.11 Other Measures 

Recommend to the Parties any measures needed to further the attainment of the objectives of the 
Convention. 

2.12 Amendments 

Recommend amendments to this Convention and to the Annex to the Convention. 

(3) Status 

The Commission has legal personality and such legal capacity in its relations with other international 
organizations and in the territories of the Parties as may be necessary to perform its functions and 
achieve its ends. The immunities and privileges which the Commission and its officers enjoy in 
Canada are subject to the Headquarters Agreement between the Commisison and the Government of 
Canada. 

(4) Headquarters 

The Headquarters of the Commission is located at Vancouver, Canada. The mailing address is: 
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6640 Northwest Marine Drive 
Vancouver, B.C. V6T lX2 
Canada 
Phone: (604) 228-1128 
Fax: (604) 228-1135 
e-mail: wmorris@unixg.ubc.ca 

(5) Secretariat 

The Commission established a Secretariat composed of Executive Director, Deputy Director, 
Administrative Assistant and Secretary. 

(6) Languages 

The Commission has three official languages: English, Japanese, and Russian. All regular meetings 
of the Commission are provided with simultaneous translation to the above official languages. The 
Annual Report of the Commission is produced in three official languages. 

(7) Representation 

Each Party is a member of the Commission and may appoint to the Commission not more than three 
representatives, who may be accompanied at the meetings of the Commission by experts and 
advisers. 

(8) Structure 

The Commission may establish such subordinate bodies as it deems necessary. The Commission has 
established three committees: Scientific Research and Statistics (CSRS), Enforcement (ENFO), 
Finance and Administration (F&A). There were further established the Science Sub-Committee and 
several working groups under CSRS and ENFO umbrellas. 

(9) Votes 

Each Party has one vote in the Commission. All important matters shall be decided by consensus 
among all Parties that are States of origin of anadromous stocks which migrate into the Convention 
Area. A matter shall be deemed to be important if any Party that is a State of origin of anadromous 
stocks which migrate into the Convention Area considers it to be important. 

(10) OffICers 

The Commission elects a President and a Vice-President for a two-year term. They shall not be 
representatives of the same Party. 

(11) Meetings 

The Commission meets at least once annually. Any meeting of the Commission other than the 
regular annual meeting may be called by the President at such time and place as the President may 
determine, upon the request of a Party with the concurrence of another Party, provided that at least 
one of these two parties is one of the original Parties. 

5 
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(12) Rules 

The Commission adopted its Rules of Procedures and Financial Rules. 

(13) Budget 

The budget of the Commission is divided equally among the Parties. Each Party pays the expenses 
incurred by its representatives, experts and advisers. The Parties conduct scientific and enforcement 
activities in the Convention Area at their own expense. 

(14) PubUcations 

The Commission publishes an Annual Report, and a Statistical Yearbook. In addition, the 
Commission shall publish such reports from time to time as it may deem desirable. 

3. THE COMMISSION'S ACTIVITIES FOR THE PERIOD 1993-1996 

6 

(1) Meetings 

The Inaugural Meeting of the Commission was held in Ottawa, Canada, on February 24, 1993. 

The Meeting of Sub-Committee on Enforcement was held in Vancouver, Canada, on April 27-29, 
1993. 

The Inaugural Meeting of the Committee on Scientific Research and Statistics was held in 
Vladivostok, Russia, on June 22-24, 1993. 

The First Annual Meeting of the Commission was held in Vancouver, Canada, on November 1-5, 
1993. 

The Second Annual Meeting was held in Vladivostok, Russia, on October 10-15, 1994. 

A Research Planning and Coordinating Meeting was held in Seattle, U.S.A., on March 6-10, 1995. 

The Third Annual Meeting of the Commission was held in Seattle, U.S.A., on November 5-10, 
1995. 

The Fourth Annual Meeting of the Commission will be held in Tokyo, Japan, on October 21-25, 
1996. 

An International Symposium on Assessment and Status of Pacific Rim Salmon Stocks will be held in 
Sapporo, Japan, on October 28-29, 1996. 

(2) Enforcement 

At the First Annual Meeting, the Commission emphasized concerns about the detection of vessels, 
from non-contracting parties, which were fishing in the Convention Area with large-scale drifuets 
inconsistent with a United Nations General Assembly resolution calling for a global moratorium on 
large-scale pelagic driftnet fishing on the high seas. Such fisheries could adversely affect the 
conservation of anadromous stocks. 
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It was also underlined that the Parties' cooperative enforcement efforts appeared to have been 
effective as only six vessels were sighted in unauthorized activities during 1993. Although the 
Convention was not established to implement the U.N. Resolution 46/215 or to prohibit large-scale 
pelagic driftnet fishing itself, the Convention has contributed to the implementation of the Resolution 
by prohibiting directed fishing for anadromous fish on the high seas of the North Pacific Ocean 
where fishing had been conducted mainly by driftnets. The Commission decided to request from 
several countries to provide lists of their fonner commercial driftnet vessels. There has also been a 
significant decline in the trafficking of Pacific sahnon by non-salmon producing countries. 

At the Second Annual Meeting, the Commission noted that no unauthorized high seas sahnon fishing 
activity took place in the Convention Area during 1994. The effectiveness of enforcement 
cooperation among the Parties was also proved by the decline in violations of the provisions of the 
Convention since 1993. The Commission recognized such violations as extremely serious and 
recommended that the Parties undertake to pursue the maximum penalties available for such 
violations, taking into account the circumstances. 

According to preliminary statistical data, the total catch of anadromous fish in the North Pacific 
Ocean in 1993 was approximately 800,000 m.t. This catch was taken within the 200-mile zones and 
in the rivers of the countries of origin of anadromous stocks. 

The Third Annual Meeting reiterated the importance of coordinated enforcement activities in 
achieving the Convention's goals. The Parties concurred that the Agreement to Promote Compliance 
with International Conservation and Management Measures by Fishing Vessels on the High Seas, 
approved by the United Nations Food and Agriculture Organization (FAO) in 1993 and open for 
acceptance, could serve as a mechanism to obligate non-member States to support and cooperate 
with the objectives and principles of the Convention. The Parties decided, as appropriate, to 
encourage States or entities not Party to the Convention to whom the FAO Agreement is open, to 
adopt the FAO Agreement as soon as possible. 

(3) ScientifIC Research and Cooperation 

During the first, second and third annual meetings, the Parties, through the Commission's 
Committee on Scientific Research and Statistics, exchanged scientific research information on a 
broad range of issues concerning Pacific salmonid stocks and other species. Scientific workplans for 
1994, 1995 and 1996 were developed. Cooperation with other relevant international organizations 
was discussed. 

The Parties agreed that the North Pacific Anadromous Fish Commission and the North Pacific 
Marine Science Organization (PICES) could jointly examine the critical issue of the impact of the 
change in the productivity of the North Pacific Ocean on Pacific sahnon. 

At the invitation of the Commission, PICES sent an observer to the Commission's Annual Meetings. 
PICES also participated in the Research Planning and Coordinating Meeting in Seattle, U.S.A., held 

during March 6-10, 1995. The meeting offered an opportunity for NPAFC and PICES scientists to 
further discuss technical aspects of cooperation in development of the Climate Change and Carrying 
Capacity (CCCC) Program. 

At the Third Annual Meeting, the Parties adopted the preliminary NPAFC Science Plan and 
continued discussions regarding the coordination of the NP AFC Science Plan with the Science Plan 
of the PICES and the Global Ocean Ecosystem Dynamics Program (PICES-GLOBEC) for studying 
climate change and carrying capacity of the North Pacific Ocean. The adoption of the Science Plan 
marks a significant achievement for the Commission to identify important issues related to 
anadromous stocks in the North Pacific and a plan of action to address these issues. 

7 
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Also, at the Third Annual Meeting, the Parties adopted the fonnat for the NPAFC Statistical 
Yearbook. 

The Commission sent an observer to the PlCES Annual Meeting and a Commission representative 
attended the CCCC related meetings. One of the missions of the newly established CSRS Science 
Sub-Committee is to coordinate the implementation of the NPAFC and PICES Science Plans. 

A NPAFC International Symposium (Sapporo, Japan, October 1996) will focus on methods of stock 
assessment, including forecasting and escapement estimation, status of Pacific salmon stocks and 
changes in stock status relative to biological and environmental factors. 

(4) Accession to the Convention 

At the first Annual Meeting, observers from the Republic of Korea and the People's Republic of 
China made statements expressing their respective Governments' interest in the accession to the 
Convention. The Commission welcomed statements made by Chinese and Korean observers and 
decided to invite the two countries to accede to the Convention. The Republic of Korea positively 
considered the fonnal invitation and will try to take concrete measures for accession in 1996 or later, 
depending on its budgetary situation. The People's Republic of China infonned the Commission of 
its preference not to join the Convention at present. However, China confinned that it would respect 
the provisions on anadromous fish in the United Nations Convention on the Law of the Sea. 

(5) Observers 

Korea, China and PICES sent observers to the Commission's annual meetings. 

The Annual Report summarizes the activities of the Commission in 1995. The Report includes 
all major discussions, which took place at the Research Planning and Coordinating Meeting in 
Seattle, WA, U.S.A. (March 6-10, 1995) and at the Third Annual Meeting in Seattle, WA, 
U.S.A. (November 5-10,1995), as weD as the major decisions and recommendations adopted by 
the Commission during the year 1995. 

The 1995 Annual Report is printed in English, Japanese and Russian. 
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II. RESEARCH PLANNING & COORDINATING MEETING 

1. TIME AND PLACE OF MEETING 

The Research Planning & Coordinating Meeting was held from March 6 to 10, 1995 at the Alaska 
Fisheries Science Center, Seattle, WA, U.S.A. The report of the Meeting was approved by the 
Commission, and summarized below. 

2. PARTICIPANTS 

NPAFC Research Planning & Coordinating Group (RPCG) 

Canada: 

Japan: 

Russia: 

PICES 

SecretariD.t 

Richard Beamish 
Leo Margolis 
David Meerburg 
David Welch 
David Mackas 

Kiyoshi Wakabayashi 
Y ukimasa Ishida 
Shigehiko Urawa 
Teruo Aruma 

Vladimir Karpenko 
Sergey Sinyakov 

Warren Wooster 
Douglas McKone 
Dan Ware 
Makoto Kashiwai 

Irina Shestakova 
Hisashi Endo 
Wakako Morris 

United States: 

Interpreters 

Michael Dahlberg 
Loh-Lee Low 
Douglas Eggers 
Harold Geiger 
Lisa Seeb 
Kate Myers 
Trey Walker 
Linda Jones 
Jack Helle 
Richard Wilmot 
Herb Jaenicke 
Steve Ignell 
William Hines 
Robert Burgner 
Nancy Davis 
Donald Rogers 

Naoko Komyo 
John Winskie 
Takako Owada 
Almira Safarova-Downey 

Dr. Doug Eggers of the United States was appointed Chairperson; Dr. Loh-Lee Low of the United 
States served as temporary Chairperson on the first day. 

3. AGENDA 

The following agenda was adopted: 

(I) Opening Remarks & Introductions 
(2) Appointment of a Chairperson 
(3) Adoption of Agenda 
(4) Meeting procedures 
(5) Appointment of a Rapporteur 

9 
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(6) Review & coordination of key research activities under the proposed (Oct. 17, 1994) PICES
GLOBEC Science Plan for Climate Change and Carrying Capacity (CCCC) 
a. Planned research activities of the NPAFC Parties 
b. Applicability of research activities to the two critical issues identified by the NPAFC at the First 

Annual Meeting and to the four PICES implementation categories 
c. Cooperation between the NPAFC Parties and between NPAFC and PICES in the CCCC research 

activities 
d. Discussion on NPAFC-PICES joint establishment of the Scientific Liaison Group and its task, 

which would be chaired by someone selected by NP AFC 
(7) Review and coordination of research on assessment and status of Pacific Rim salmon stocks 

a. Salmon research vessel survey 
b. Basic studies for salmon stock assessment 
c. Consideration of the establishment of two NP AFC working groups. One to coordinate scale and 

otolith age, growth, and stock identification research and the other to develop an ocean-wide 
catch/escapement/hatchery releasel stock abundance database 

(8) Review and coordination of scale and otolith age, growth, and stock identification research 
a. Facilities, equipment, personnel (expertise), and archives. 
b. Historical methods (measurement techniques), analyses, and reports and publications 
c. Field and laboratory research 
d. Sample, data, and personnel exchanges 
e. Planning of joint research 
f. Scale measurement workshop 
g. Discussion on topics and papers for 1996 international symposium 

(9) Planning of 1996 International Symposium on Salmonid Stock Assessment 
a. Establishment of a Steering Committee and discussion on its task 
b. Development of a draft outline 

(10) Review of existing database and development of North Pacific catch/escapement/hatchery 
release/stock abundance database 
a. Key agencies and personnel collecting data 
b. Historical data collection methods and existing databases 
c. Standardization of data collection and reporting 
d. Discussion on topics and papers for 1996 international symposium 

(11) Review of exchanges of samples, data, and personnel 
(12) Statistical Yearbook 

a. Development of electronic media versions of INPFC Statistical Yearbooks in cooperation with 
PICES. Discussion on establishment of PICES/NPAFC task group on fisheries data, which will 
report to the TCODE1 (PICES) and CSRS (NPAFC) and its duties. Consideration of the 
possibility to add some catch information to the INPFC series 

b. Review NPAFC Statistical Yearbook format with PICES 
(13) Future meetings 
(14) Other business 

a. Discussion on provision of the draft Memorandum of Understanding between NP AFC and 
PleES, prepared by both Commissions' Secretariats 

(15) Consideration of a report and its submission to the Commission 

4. PROCEDlJRES 

10 

The RPCG reviewed the 1994 Report of the NPAFC Committee on Scientific Research and Statistics 
(CSRS) and focused on planning of joint research cruises; planning for exchanges of samples, data, 
and personnel; planning of the 1996 Symposium; and discussion on technical aspects of cooperation 
in the PICES-GLOBEC CCCC program. 

1 Technical Committee on Data Exchange of PICES 
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5. REVIEW & COORDINATION OF KEy RESEARCH ACTIVITIES UNDER THE PROPOSED (OCT. 17, 1994) 
PICES-GLOBEC SCIENCE PLAN FOR CLIMATE CHANGE AND CARRYING CAPACITY (CCCC) 

The RPCG discussed planned research activities in the North Pacific, including projects, which 
address the effects of climate change on sabnon and other species and issues concerning ocean 
carrying capacity. 

It was agreed that an NP AFC science plan must be developed to determine the applicability of 
planned research activities to the two following critical issues identified by the NP AFC at the First 
Annual Meeting: 

(I) The factors affecting current trends in the productivity of the North Pacific Ocean and their 
impacts on sabnonid carrying capacity. 

(2) The factors affecting changes in biological characteristics of Pacific sabnon. These 
characteristics include growth, size at maturity, age at maturity, oceanic distribution, survival, 
and abundance. 

A Science Plan Working Group was established to develop a preliminary NPAFC Science Plan 
(Appendix 2 on page 15). 

It was noticed that PICES has developed a science plan for research on Climate Change and 
Carrying Capacity (CCCC) associated with GLOBEC, which includes subjects related to the NPAFC 
critical issues. 

The RPCG discussed whether or not the two science plans can be integrated. It was also discussed 
how to coordinate the activities of the two organizations. The RPCG has reached a common view to 
form a Science Sub-Committee consisting of four members representing each national Party of 
CSRS. The primary function of the group will be to develop an NPAFC Science Plan and to 
coordinate the implementation of the NPAFC and PICES Science Plans. The Science Sub
Committee will participate (non-member) with, and give advice to, the CCCC's Scientific Steering 
Committee of PICES. In addition, the NPAFC will send the Chairperson of the Science Sub
Committee to meetings of the Executive Committee of the CCCC's Scientific Steering Committee to 
ensure a timely and necessary exchange of information between NPAFC and PICES. 

Members of the Science Sub-Committee include: M. Dahlberg of the United States (Chairperson), 
R. Beamish of Canada, K. Wakabayashi of Japan, and V. Karpenko of the Russian Federation. 

6. REVIEW AND COORDINATION OF RESEARCH ON ASSESSMENT AND STATUS OF PACIFIC RIM SALMON 
STOCKS 

The RPCG reviewed planned research vessel surveys, including cooperative cruises and details of 
cooperative exchanges. 

It was decided that stock assessment methods would be addressed in detail at the International 
Symposium on Salmonid Stock Assessment. 

Three temporary working groups were established (1) Methodology Standardization, (2) Stock 
Identification and Growth, and (3) Stock Assessment (Appendix 1 on page 14). 

The working groups (1) and (3) released their reports on discussed issues (Appendices 3, 4 on pages 
23 and 24). 

II 
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7. REVIEW AND COORDINATION OF SCALE AND OTOLITH AGE, GROWTH, AND STOCK IDENTIFICATION 

RESEARCH 

Discussion on agenda items 8(a.- d.) were referred to the Stock Identification and Growth Working 
Group. 

The working group discussed details of the addressed issues. 

It was recommended that the working group would prepare a report to present to the CSRS at the 
Third Annual Meeting. 

The working group exchanged brief information on their studies on the effects of climate change on 
growth and density-dependent growth, cooperative Japan-U.S.A. scale studies on age, growth and 
stock identification of chum sahnon, cooperative scale and otolith studies on stock composition and 
growth, cooperative exchanges of samples, data, and results. 

The RPCG agreed to defer plans for a scale measurement workshop until after the Stock 
Identification and Growth Working Group report to the CSRS at the Third Annual Meeting. 

8. PLANNING OF 1996 INTERNATIONAL SYMPOSIUM ON SALMONID STOCK ASSESSMENT 

The RPCG agreed that the 1996 Symposium should be held in Sapporo, Japan immediately 
subsequent to the Fourth Annual Meeting, that a Steering Committee should be established, and that 
Japan will propose a Chairperson for the committee. The members of the Committee were 
appointed (Appendix Ion page 14). 

The RPCG agreed that the Steering Committee will discuss topics and papers, and develop a draft 
outline of the Symposium by correspondence. 

9. REVIEW OF EXISTING DATABASE AND DEVELOPMENT OF NORTH PACIFIC CATCH/ESCAPEMENT/ 

HATCHERY RELEASE/STOCK ABUNDANCE DATABASE 

Discussion on agenda items lO(a.- c.) were referred to the Stock Assessment working ~roup. 

10. REVIEW OF EXCHANGES OF SAMPLES, DATA, AND PERSONNEL 

The RPCG reviewed exchanges of samples, data, and personnel, and agreed that additional 
information involving exchanges could be provided by correspondence. 

11. STATISTICAL YEARBOOK 

11 

The RPCG agreed that the NPAFC Statistical Yearbook Working Group together with the 
Secretariat would consider and provide a report to the CSRS prior to the Third Annual Meeting on 
two key issues raised by the CSRS at the Second Annual Meeting as follows: 

(1) developing a machine-readable version of previous INPFC Statistical Yearbooks, and 

(2) obtaining catch statistics from countries that are not members of NPAFC. 
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The Statistical Yearbook Working Group reached agreement on the issues concerning the geographic 
areas to be used for reporting fish catches, and wording on the format and content of all statistical 
tables for the NPAFC Statistical Yearbook. 

12. FuTURE MEETINGS 

The RPCG agreed that any future meetings would be called by the CSRS. 

13 
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APPENDIX 1 

LIST OF WORKING GROUPS AND MEMBERS 

Canada 

1. Science Plan L. Margolis* 

2. Methodology D. Mackas* 
Standardization 

3. Stock Identification D. Welch 
and Growth 

4. Stock Assessment R. Beamish* 

* Chairmen and Co-chairmen 

STEERING COMMITTEE FOR THE 1996 SYMPOSIUM 

Canada 

Japan 

Russia 

United States 
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D. Noakes 

A. Taniguchi (Chainnan) 
K. Wakabayashi 
O. Hiroi 

S. Sinyakov 

D. Eggers 

Japan Russia U.S. 

Y. Ishida V. Karpenko S. Ignell 

Y. Ueuo* V. Karpenko* S. Ignell* 

Y. Ishida V. Bugaev/ R. Wihnot* 
S. Urawa N. Varnavskaya K. Myers 

M. Kaeriyama S. Sinyakov H. Geiger 
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APPENDIX 2 

PRELIMINARY NP AFC SCIENCE PLAN 
As amended and adopted by the Commission at the Third Annual Meeting 

Introdnction 

The Committee on Scientific Research and Statistics identified the following two critical issues: (1) 
factors affecting current trends in ocean productivity in the North Pacific Ocean and their impacts on 
salmonid carrying capacity, and (2) factors affecting changes in biological characteristics (growth, 
size and age at maturity, oceanic distribution, survival, and abundance) of Pacific salmon. The 
Research Planning and Coordinating Group reviewed each party's planned research activities for 
1995-96 that are related to these two issues and, based on these planned activities, developed a 
preliminary NPAFC Science Plan for 1995-96. 

Time Schedule 

MasterPlan 

The Science Plan was developed only for 1995-96 because of budgetary considerations of each 
party, However, progress will be reviewed and the Science Plan will be revised each year, with 
anticipation of making substantial progress on providing answers to the two critical issues over the 
next five years. 

The master plan consists of three components: (1) salmonid life history, (2) salmonid population 
dynamics, and (3) salmonid habitat and ecosystem. Each component has several items that identify 
questions related to the two critical issues. These questions will be clarified by the science activities 
in each year, new questions will be raised, and the master plan will be revised accordingly. This 
process could lead in five years to possible answers to the two critical issues by the year 2000. 

For example, some of the questions identified by the RPCG are as follows: 

1. LIFE HIsrORY OF SALMONIDS 

(1) Spatial Distribution 

When and where do salmon concentrate in highest density? 
Does sea surface temperature regulate salmon distribution? 
Does interaction between different species and different stocks affect the distribution? 
Are juvenile salmon distributed in oceanographically protected waters? 
Is salmon distribution related to distribution of predators or competitors? 
Do oceanographic conditions and productivity of food organisms affect salmonid distribution, and is 
there a trend in this influence at various periods during their life history? 

(2) Growth and Maturity 

When and where does growth variation of salmon occur? 
Which life history stage is the most important for determining growth variation (juvenile, immature, 
maturing, or returning adult)? 

15 



1995 Annual Report 

What factors (salmon density, sea temperature, food resources, competitors, predators) affect growth 
variation? 
How does growth variation affect maturation and reproduction? 

(3) Feeding Ecology (Diet) 

Is salmon diet species-specific? 
Is the composition of food specific to salmon species? 
Does salmon diet change by salmon density? 
Does salmon diet reflect the abundance of food items? 
Does salmon diet affect salmon growth, and survival? 
Does salmon diet relate to salmon distribution and population numbers? 
Does salmon abundance regulate food supply or does food supply regulate salmon abundance? 

2. POPULATION DYNAMICS 

(1) Abundance, monitoring, and forecasting 

Does salmon abundance on the high seas provide a good estimate of adult returns? Where and when? 
What are the most important and effective monitoring items? 
How can carrying capacity be es~ted? 
What determines changes in carrying capacity of salmon? 
How can a strategy of forecasting be determined for the commercial returns in various populations? 
What factors are related to changes in carrying capacity? 
a) Do changes in carrying capacity alter salmon abundance and production? 
b) What are the environmental variables th.at control carrying capacity? 
c) Does carrying capacity change with changing climate~ If so, by what mechanism? 
Can the Ricker model be used to estimate the carrying capacity of salmon? 

(2) MorfJllity 

What factors are related to salmon survival (return rate)? 
a) Do predators and/or competitors affect salmon survival? 
b) What is the relationship among starvation, disease, temperature, and mortality? 
c) Does over-wintering affect mortality? 
Which period is critical for determining the abundance of the various species, populations, and age
groups? 

(3) . Stock Interaction 

Does stock interaction affect growth, distribution, diet, and reproduction? 

(4) Stock Identification 

Are baseline data (genetic, parasite, etc.) stable? 
What salmon stocks are identifiable with each of the various techniques? 
How accurate and precise are the stock identification estimates? 



3. SALMONID HABITAT AND ECOSVSfEM 

(1) Physical-biological interaction and productivity 

Does the Aleutian Low affect production? 
Does salmon abundance affect productivity? 
Is productivity in western, central, and eastern North Pacific different? 

(2) Climate change effects 

Does sea ice affect salmon production? 
What are the effects on southern distribution limits of salmon? 
What are the effects on food supply and predators of salmon? 
In what way do meteorological changes affect productivity? Is there a trend? 

(3) Regime effects (temporal and spatial) 

How can regime shifts be detected? 
Are ancient salmon otoliths and scales available for retrospective analyses? 
Are regime shifts reflected in hard parts (scale, otoliths, etc.)? 
Are there other indicators (parameters) that permit tracking the changes? 

1995 Annual Report 
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SCIENCE PLAN FOR 1995-96 

The table below swnmarizes the plan in a matrix fashion. The rows outline the three major 
components, and the columns relate the proposed research to the two critical issues. 

Master Plan 

I. LIFE HISTORY 

Spatial Distribution 

Growth and Maturity 

NPAFC Issue #1 

Productivity. Carrying 
Capacity 

Cdn Jpn Rus us 

C-l J-l 

C-l U-l 

~~---~-----------+-----f~~-~ 

Feeding Ecology (Diet) 

ll. POPUI,ATION DYNAMICS 

Abundance monitoring and 
forecasting 

Mortality Mechanism 

Stock Identification 

Stock Interactions 

m. SALMONID HABITAT AND 
ECOSYSTEM 

C-l 

J-2 

C-2 

NPAFC Issue #2 

Growth. Size. Mortality. 
Abundance. Distribution 

Cdn Jpn 

C-l J-l 

lC-l 1J-l 1 : : : 

-"t------
! C-4 

1 J-2 
j"------ ---

! J-3 

Rus us 

R-l 

u~j 
U~ 
U-I I 

I I 

C-2 
: J.2

1
---

1 

_J 

Physical-biological interaction 
and productivity 

C-l J-3 R-4 U-2 C-l 
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Climate change effects 

Regime effects (temporal and 
spatial) 

C-l 
C-3 

C-3 

J-2 C-3 

J-l C-3 
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Canadian Research Plan 

C-J Distribution, growth, and bioenergetics of salmon in the eastern North Padfic Ocean 

Research will focus on obtaining a better understanding of the biological mechanisms underlying the 
sharp thermal limits on the distribution of Pacific salmon found in the Pacific Ocean. It is not clear 
why these thermal limits are as sharp as recent investigations have found, or what the implications 
are for oceanic influences on salmon productivity. 

C-2 Stock and spedes interactions in the eastern North Pacific Ocean 

One aspect of this research will focus on retrospective analysis of interannual variation and 
covariation in the size of fish in different salmon stocks, particularly sockeye salmon, in relation to 
abundance in the North Pacific. A second aspect of this work will be conducted using archival scale 
collections to identify annual rates of marine growth for different stocks, and to relate these rates of 
scale growth to changes in marine abundance of Pacific salmon and oceanographic conditions. In 
addition, comparative work on the relative trophic position and degree of trophic overlap of the 
different species will be conducted using stable isotopes as an index of feeding history. 

C-3 Climate change vs. survival, Strait of Georgia, coho and chinook salmon 

Canada (DFO) bas funded a three-year multidisciplinary study of the biological and physical factors 
that affect the brood-year strength of Fraser River salmon stocks that pass through or reside in the 
Strait of Georgia. The emphasis of the study will be on chinook and coho, but there also appear to 
be impacts on chum, pink and sockeye. There is evidence that the shift in the ocean regime in 
1976-77 that increased the productivity of salmon residing in the open Pacific Ocean had the 
opposite impact on the coastal area in the Strait of Georgia. Our hypothesis is that the carrying 
capacity for salmon that reside in the Strait of Georgia decreased because earlier spring plankton 
blooms improved the survival of species that spawned earlier in the year. These species would 
compete directly or indirectly with salmon for food. If our hypothesis turns out to be correct, there 
may be evidence of a trade-off between decreased coastal survival for salmon and improved high 
seas survival. In this study, the influence of hatchery-reared coho and chinook smolts on marine 
survivaI of wild smolts is also being investigated. 

C-4 Stock identification (genetics, scales, etc.) 

Current stock identification research is focussing on genetic techniques. In addition, baseline scale 
data continue to be collected for chum salmon stock identification, and a study is being conducted on 
the use of parasites for stock identification among certain stocks of sockeye salmon. The genetic 
stock identification work is based on variability among stocks in nuclear DNA sequences. 
Microsatellite and minisatellite loci are being examined in chinook, coho, and sockeye salmon using 
the PCR (polymerase chain reaction). Variability in Class I and Class II genes of the Major 
Histocompatibility Complex (MHC) is also being examined using the PCR. MHC genes are 
involved in the immune response and are the most polymorphic coding genes of the vertebrate 
genome. Sequence variability in the exons (coding regions) and variable number tandem repeat 
(VNTR) variability in the introns (non-coding regions) of MHC genes are being examined for stock 
specificity in chinook and coho salmon. 
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Japanese Research Plan 

J-I Life history, distribution, growth, andjeeding ecology 

Investigate the distribution of salmonids, by ocean age and maturity, based on data accumulated by 
research vessels in the North Pacific Ocean. Identify factors affecting salmonid distributions, such 
as ocean temperature and interactions with other species. Investigate growth variations of 
salmonids, based on age and body size of adultsalmonids returning to spawning rivers and biological 
data of salmonids collected by research vessels in the North Pacific Ocean. Examine formation of 
hard tissues, such as otolith and scales, in order to clarify the growth mechanisms. Conduct 
experiments in order to clarify external (water temperature and feeding conditions) and internal (fish 
density) factors which cause growth variations of salmonids. Investigate the feeding ecology of 
salmonids in the North Pacific Ocean. Establish methods to assess the nutritional condition of 
salmonids. Identify mechanisms of variations in feeding ecology and nutritional condition. 

J-2 Population dynamics, mortality, carrying capadty, and ocean environment 

Estimate the survival rates of salmonids from changes in salmonid abundance by age group and by 
year, based on data collected by research vessels. Investigate the occurrence of salmonids affected 
by diseases or predators, and distribution of predators. Investigate factors affecting the survival, 
such as predation, starvation, and diseases, by experimental methods. Establish methods to assess 
the carrying capacity of salmonid populations based on accumulated meteorological and 
oceanographic data (including plankton data) and biological data of salmonids, and examine the 
relationships between meteorological and oceanographic factors and salmonid carrying capacity. 
Investigate the salmonid ecology in winter using a large research vessel, clarify the southern limit of 
salmonid distribution in winter, examine the so called "reverse migration hypothesis" in that 
salmonids migrate northwards to minimize metabolic demands and maximize utilization of food in 
winter, and elucidate the relationship between wintering ecology and population dynamics of 
salmonids. 

J-3 Stock assessment, biological monitoring, and stock identification 

Develop methods for stock identification of salmonids including juveniles: (1) scale and otolith 
pattern analysis, (2) genetic analysis, and (3) artificial and biological tagging. Continue salmon 
research vessel surveys in summer, and establish methods to assess salmonid abundance and 
biological characters by species and stock. Establish methods of estimating abundance and survival 
of juvenile salmonids before wintering. Monitor genetic and reproductive characters, population 
structure of mature salmonids returnng to their natal rivers. Improve biological monitoring methods 
for primary and secondary producers, competitors and predators of salmonids in the North Pacific 
Ocean. 

Russian Research Plan 

20 

R-I Distribution ojpink and sockeye salmon in the western Bering Sea 

Investigations concerning the dynamics of changes in distributional boundaries of pink and sockeye 
salmon in relation to different stock abundances will be pursued. To estimate fish distribution in the 
western Bering Sea and North Pacific Ocean, retrospective analyses of abundance of the main pink 
and sockeye populations in the 1970s-1990s and data of tagging and scale examination are being 
used. Earlier data will be used for comparison with the new results. 
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R-2 Mortality o/pink salmon in the western Bering Sea 

The isolation of pink salmon populations in Northeast Kamchatka makes it possible to estimate the 
stock abundance of each generation at different stages of life. Based on the results of direct 
estimation of abundance of fry, smolts and juveniles in Karaginski Bay and stock abundance of 
adults returning to spawn, we hope to estimate pink salmon mortality during the 1980s-199Os. 
Habitat conditions associated with different brood years will be examined to identify the reasons for 
changes in mortality rates. 

R-3 Stock identification 

Stock identification will be conducted using genetic and scale markers. Basic data will be 
collected from the main sockeye, pink, and chum populations, and from sampling of other salmon 
species. 

Genetics. Research will be developed on an expanded geographic range of native populations of 
pink, sockeye and chum salmon: the data on some populations from the Kuril Islands and 
Kamchatka River Basin will be involved in the database, characterizing genetic divergence of those 
species. The electrophoretic study of Asian chinook salmon will be initiated. Research on 
distribution of Pacific salmon in the ocean will be focused on stock indentification of pink, chum, 
sockeye and chinook salmon in mixed sample collections from the Bering Sea and Pacific Ocean in 
the area to the east of Norillem KurH Straits. 

Scales. Investigations concerning scale sampling and processing techniques will be aimed at their 
standardization. This will help with correct analysis of growth characteristics. The sampling and 
processing of other materials (otoliths, data on parasites, etc.) are also included in the program 

R-4 Environmental impact 

The main task of investigations is to estimate quantitatively the influence of environmental factors 
(temperature, hydrological conditions) on salmon mortality during the embryo - larval stage. The 
observations are being conducted in the basin of the Bolshaya River, West Kamchatka. For 
comparison, qualitative indexes of salmon reproducing in wild and regulated conditions were taken. 
The results could be used for the development of methods of forecasting salmon returns. 

United States Research Plan 

U-1 Juvenile salmon growth in the Eastern North Pacific 

This set of studies is designed to address the following questions. Do salmonids distribute to 
maximize growth, minimize predation, or is there no active selection of habitat? What are the 
effects of temperature, water current structure, and predator/prey densities on growth of juvenile 
salmonids and ecologically-related fish species? Is the growth of salmonids in the Alaska Coastal 
Current (ACC) limited by food supply, or by competition? The juvenile salmonid growth studies 
comprised: (1) bioenergetic modeling of the effects of habitat quality and fish density on the 
growth rates of juvenile salmonids and ecologically related species; (2) studies on trophic dynamics, 
diet overlap, and prey selectivity among juvenile fishes in the ACC; and (3) prediction of year-class 
strength and adult size of southeast Alaska pink salmon based on first-year scale and otolith growth. 
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U-2 Alaska Coastal Current ecosystem 

This research examines how the broad- and fine-scale spatial distributions of juvenile salmonids and 
ecologically related species are related to the biological and physical features of the ACC epipelagic 
ecosystem. Research activities include: (1) broad-scale field studies of juvenile salmonids that 
include a basic description of the physical and biological properties of the ACC using a 
combination of ship surveys and satellite observations; (2) fme-scale field studies that focus on 
aggregations of salmonids or other juvenile fish to look for specific processes or factors that 
influence their spatial patterns in the ACC; and (3) evaluation of the effectiveness of various gear 
types in catching juvenile salmonids. 

U-3 Immature and maturing salmonid life history in the Eastern Pacific 

There are three life-history studies planned in 1995. The first consists of a salmonid age-of
maturity study designed to examine annual changes in the age of maturity of salmonid stocks. The 
goal of this study is to identify the onset of maturity of salmonids in natural environments, develop 
measures of growth that are associated with that onset, and to relate habitat quality to salmonid 
growth rates. Methods for distinguishing "maturing" from "growing" salmon will be developed 
and used at sea to gather age of maturity data in conjunction with oceanographic data. The second 
study examines the broad and fine-scale distributions of maturing and immature salmonids and their 
relationship to hydrography and habitat qUality. Emphasis will be given to identifying the spatial 
scales in secondary productivity of the Alaska Gyre, and in studying the foraging characteristics of 
salmonids in offshore waters. The third study consists of various retrospective examinations of 
long-term trends in growth and abundance of salmonids and ecologically related species based on 
scale or otolith measurements. 

U-4 Stock identification 

This research program is designed to develop biological markers capable of identifying stocks of 
salmon in the North Pacific Ocean. These biological markers include genetic characters developed 
from protein electrophoresis, and non-genetic characters derived from scale pattern analysis. These 
data will assist in identifying the origins of stocks harvested in mixed-stock fisheries, and to 
determine the oceanic distribution of stocks. The first task is to develop standardized methods of 
genetic analysis among parties, and to identify important stocks of salmon that should be included 
in the database. Contacts between investigators in each country with stocks of salmon are being 
developed and arrangements will be made for the exchange of samples for analysis. A pilot project 
on sharing collection of scale pattern data is being conducted, and will be expanded if successful. 
A workshop to develop standardized techniques of scale pattern analysis has been proposed to be 
held in conjunction with the 1996 Annual Meeting. Agencies should be encouraged to continue 
collaboration of scales of important stocks of salmon. 
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APPENDIX 3 

THE REPORT OF THE METHODOLOGY STANDARDIZATION WORKING GROUP 

Working group procedures: 

The working group agreed that its membership list would be flexible to ensure that each national 
section can provide representation at CSRS meetings. It also agreed that the representative of the 
meeting host country will serve as Chair- and spokesperson of the working group at these meetings. 
Interim national contacts are D. Mackas (Canada), K. Wakabayashi (Japan)l, V. Karpenko (Russia), 
and s. Ignell (US). National contacts will be responsible for soliciting and collating input from 
appropriate specialists in their respective countries. 

The working group also agreed on the following procedures for producing a final report to CSRS by 
November 1995: 
(1) An information form (questionnaire) will be jointly developed by Apri115 and then circulated 

within each national section; 
(2) After input is collected from appropriate specialists, each national section will prepare a summary 

of responses to the questionnaire. These will be circulated for comment among the working group 
contacts and their advisors by 1 June; 

(3) The working group will then collate and integrate national input into a draft working group report 
tabulating and evaluating potential "standard" methods; and 

(4) The draft report will be reviewed and finalized for consideration at the November meeting. 

Overall objectives, evaluation criteria, and data types to be addressed in the report were agreed upon 
by the national contacts and are provided below. 

Working group objectives: 

The focus of the working group will be on "routine" survey methods and will defer discussion of any 
specialized methods and non-standard application. 

Within the set of "routine" methods, discussion and selection/evaluation criterifl win consider: 

(1) Data quality. (Are proposed standard methods adequate to obtain the desired information?) 
(2) Data continuity/comparability. The goal is to ensure that methods are equivalent, or at least 

comparable: 
- Over time within a given program (e.g., year-to-year and season-to-season), and 
- Among different programs sponsored by different nations or agencies. 

(3) Ease of application (cost, training, availability, vessel & weather requirements, etc.). 

The working group anticipates that it will be able to recommend explicit standard methods for some 
data types, but for others will only recommend performance standards and intercalibration 
requirements. Where possible, we will identify and incorporate existing standards. 

The following data types will be considered: 
(1) Hydrographic (CTDs, water bottles, etc.), 
(2) Zooplankton (size & taxonomic range), 
(3) Juvenile fish, 
(4) Adult fish, and 
(5) Others (e.g., satellite images, current meter, and sediment trap moorings, climatology, etc.). 

Japanese contact was changed from K. Wakabayashi to Y. Ueno after this report was released (see Appendix 1 on page 14). 
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APPENDIX 4 

THE REPORT OF THE STOCK ASSESSMENT WORKING GROUP 

24 

The Stock Assessment working group met and elected Dr. R. Beamish as Chairman. The working 
group agreed that over the next several years it would coordinate the development of an ocean-wide 
catch and escapement database for salmon, and produce accurate and timely estimates of hatchery 
production. The working group also agreed to study ways of developing methods for measuring the 
abundance of wild salmon. An implementation plan was developed that identified the end of February 
as the date that each country would provide preliminary total catch estimates for the previous year to 
the Secretariat for distribution. At the same time, each country will attempt to provide hatchery 
survival estimates that have been updated from the previous year. 

In 1995, each country will produce a document for the Third Annual Meeting that provides an 
inventory of where escapement data are collected and the methods used to collect the data. Once the 
methods have been reviewed, the working group will develop a procedure to report escapement 
estimates annually. 

The working group noted that each country currently reports the number of releases from their 
hatcheries. In addition to these data, it would be useful to produce an index of hatchery survival. This 
index would be developed in two stages. In the first stage, each country would provide a document 
describing the information that was available. In the second stage, the working group would select 
stocks that have reliable estimates of survival and request that the survival data from these stocks be 
incorporated into a new database. The working group will establish a database of average weight 
changes of key stocks. 

In 1996, each country will prepare a report on the inventory of average weight data available and the 
methods used to determine average weight. After the reports have been reviewed, the working group 
will identify stocks that will be used to establish a monitoring network for average annual weight data. 

Working group members agreed that it would be important to find ways of determining the abundance 
of wild stocks. One possible method using daily growth increments was described, but the method has 
not been validated. Working group members agreed to continue discussions on possible ways of 
estimating the abundance of wild salmon. 
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III. TmRD ANNuAL MEETING - 1995 

1. TIME AND PLACE OF MEETING 

The Third Annual Meeting of the Commission was held at the Holiday Inn Crowne Plaza Hotel in 
Seattle, WA, USA, from November 5 to 10, 1995. Plenary sessions were held under the 
chairmanship of Mr. Koji Imamura (Vice-President of the Commission); the first session on 
November 8, and the second (final) session on November 10. 

The Committee on Enforcement (ENFO) met on November 6 and 7, with Mr. V.A. Izmailovof 
Russia as Chairman. 

The Committee on Scientific Research and Statistics (CSRS) met from November 5 to November 10, 
with Dr. L. Margolis of Canada as Chairman. 

The Committee on Finance and Administration (F&A) met on November 8,9 and 10 with Mr. R.B. 
Lauber of the United States as Chairman. 

2. PARTICIPANTS 

(Left to right) Front Row: Steven Pennoyer, Vladimir Izmailov, Koji Imamura, Satoshi Watanabe, David Bevan, Leo Margolis 
Back Row: Fran Ulmer, Vladimir Pautov, Irina Shestakova, Gary Williamson, Garnet Jones, Hisashi Endo 
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Persons participating in the meeting were as follows: 

CANADA 
RepresenJatives 
David Bevan (Alternate 
Representative, Head of Delegation) 

Gamet Jones 
Gary Williamson 
Advisers and Experts 
Richard Beamish 
Dennis Brock 
Leo Margolis 
Robert Martinolich 
Skip McKinnell 
David Meerburg 
Don Noakes 
Major Paul O'Reilly 
Joyce Quintal-McGrath 
Robert Steinbock 
David Welch 

JAPAN 
RepresenJatives 
Satoshi Watanabe 
( Head of Delegation) 

Koji Imamura 
Advisers and Experts 
Eiko Aoki 
Masahide Kaeriyama 
Kiyoshi Katsuyama 
Akira Niwa 
Kiyoshi Wakabayashi 

RUSSIA 
RepresenJatives 
Vladimir Izmailov (Alternate 
Representative, Head of Delegation) 

Vladimir Pautov 

Advisers and Experts 
Leonid Borets 
Oleg Gritseuko 
Vladimir Karpeuko 
Alexander Matveev 
Sergey Sinyakov 
Victor Solodovnik 
Tatiana Spivakova 

UNITED STATES 
RepresenJatives 
Steven Pennoyer 
( Head of Delegation) 

Fran Ulmer 
Advisers and Experts 
William Aron 
Linda Behnken 
David Benton 
Brian Bigler 
Alvin Burch 
Mark Coles 
Michael Dahlberg 
Nancy Davis 
William Dilday 
Edward Eckhoff 
Doug Eggers 
Billy Erickson 
Sarah Francia 
Hal Geiger 
David Hanson 
Jack Helle 
William Hines 
Richard Lauber 
Loh-Lee Low 
Kate Myers 
Paul Niemeier 
Kristine Norosz 
Doug Ogden 
William Quigley 
Jolm Roos 
Lisa Seeb 
Peter Soverel 
Robert Walker 
Richard Wilmot 

OBSERVERS 
Liu Xiaobing 
Yi Xianling 
(People's Republic of China) 

Deok-Bae Park 
(Republic of Korea) 

Warren Wooster 
(North Pacific Marine Science 
Organization) 

SECRETARIAT 
Irina Shestakova 
(Executive Director) 

Hisashi Endo 
(Deputy Director) 

Wakako Morris 
(Administrative Assistant) 

Marijke Nap 
(Secretary) 

INTERPRETERS 
l?ngUSh-JajHlnese 
Toshiko Adilman 
Hirorni Chino 
Taka Crowston 
lkumi Graham 
Tomoko Lumpkin 
NaokoKomyo 

l?nglish-RussUm 
Julia Berkovitch-Erickson 
Andre Falaleyev 

, Nikita Kiriloff 
Natalie Latter 
Ross Lavroff 
Michael Wasserman 
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3. AGENDA 

An agenda for the meeting was adopted by the Commission as follows: 

(1) Opening by the Vice-President of NPAFC, Mr. Koji Imamura 
(2) Opening addresses, introduction and report on delegation memberships 
(3) Introduction of observers 
(4) Adoption of agenda 
(5) Meeting procedures 

a. Attendance at meetings 
b. Schedule of sessions 
c. Press policy 
d. Minutes 

(6) Consideration of enforcement 
a. Exchange of information on activities contrary to provisions of the Convention 

(Article IX 2.) 
b. Review and evaluation of enforcement actions (Article IX 5.) 
c. Enactment of schedules of equivalent penalties (Article IX 3.) 
d. Program for Certificates of Origin (Article IX 7.) 
e. Measures to avoid or reduce incidental taking of anadromous fish (Article IX 12.) 
f. Means to relieve the damage to a State of origin (Article IX 4.) 
g. Proposed alternative mechanisms of supporting the Convention by non-members 
h. Invitations to State or entity (Article IX 10.) 
i. Cooperation with relevant international organizations (Article IX 9.) 
j. Other measures needed (Article IX 13.) 
k. Adoption of ENFO Report 

(7) Consideration of scientific research and statistics 
a. Review of 1995 Workplan 
b. Review of scientific research activities (Article IX 6.) 
c. Coordination of scientific research activities (Article IX 6. and 8.) 
d. Statistical Yearbook (Rules of Procedure 19 (k» 
e. Other publications (Rules of Procedures 25) 
f. Observer programs (Articlje VII.4.) 
g. Methods for identification of fish origins (Article IX 4.) 
h. Measures for the conservation of anadromous stocks and ecologically related species (Article 

IX 1.) 
i. Measures to avoid or reduce incidental taking of anadromous fish (Article IX 12.) 
j. Cooperation with relevant international organizations (Article IX 9.) 
k. Development of 1996 Workplan 
l. Invitations to State or entity (Article IX 10.) 
m. Other measures needed (Article IX 13.) 
n. 1996 International Symposium on Stock Assessment 
o. Adoption of CSRS Report 

(8) Administrative and fiscal matters 
a. Consideration of Auditors' Report and selection of an auditor 
b. Financial situation in current fiscal year 
c. Budget estimate for fiscal year beginning July 1, 1996 
d. Budget forecast for fiscal year beginning July 1, 1997 
e. Administrative report for 1995 
f. Administrative matters 
g. Schedule of future Annual meetings 
h. Adoption of F&A Report 

(9) Discussion on a draft Memorandum of Understanding between NPAFC and PICES (MOU) 
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(10) Process to recommend that certain other states of origin be invited to accede to the Convention 
()\rticle )("III) 

(11) Proposed amendment to the Rules of Procedure 11 
(12) Proposed amendment to the Rules of Procedure 15 
(13) Selection of the Commission's officers for the future term 
(14) Other business 
(15) Place and time of the Fourth i\nnual Meeting 
(16) Closing remarks 

4. OPENING REMARKS 

At the First Plenary Session, there were addresses of welcome, and statements by Canada, Japan, 
the Russian Federation and the United States: 

Mr. David Bevan, Head of Canadian delegation, addressed the meeting as follows: 

Mr. Chairman, distinguished representativesjrom Japan, the Russian Federation and 
the United States, it is the sincere pleasure of the Canadian delegation to partidpate in 
the Third Annual Meeting of the North Padfic Anadromous Fish Commission. It is also 
a pleasure to be here in Seattle, a dty of great economic significance to the Padfic 
Northwest. 

During 1995, the Contracting Parties continued to coordinate effective enforcement strategies 
and actions against the threat of salmon poaching on the high seas of the North Pacific 
Ocean. Significant levels of resources have been dedicated by each Party to ensuring 
compliance by non-Parties with the provisions of the North Padfic Anadromous Stocks 
Convention. These cooperative enforcement efforts have succeeded in deterring unauthorized 
fishing in the Convention Area this year. It is our hope that the Parties will continue to 
cooperate to maintain similar levels of enforcement effort during 1996. 

The NPAFC is the key organization responsiblefor international control of anadromous 
fishing in the North Padfic high seas. Another important organization for international 
cooperation in the North Padfic is the North Padfic Marine Sdence Organization, or PICES. 
Canada is pleased that the Government of Korea dedded to ratify the PICES Convention 
during 1995 and that there are now six Contracting Parties in PICES. 

In Vladivostok, at our 1994 Annual Meeting, the Parties agreed to a structured process to 
encourage the NPAFC and PICES to jointly develop sdentific research programs on salmon 
and ecologically related spedes. A draft Memorandum of Understanding has been prepared 
by the Executives of the NPAFC and PICES which seeks to define the scope of cooperation 
between the two organizations including the undertaking ofjoint activities. It is Canada's 
view that in the long term, all sdentific research programs should be conducted under the 
auspices of PICES. While this view is not shared entirely by other Parties, we hope that we 
can find a suitable vehicle to promote constructive cooperation between the two organizations 
in this direction. 

At our 1994 Annual Meeting, the NPAFC dedded to reaffirm its invitation to the People's 
Republic of China and the Republic of Korea to join the NP AFe. We welcome the dedsion Of 
the Republic of Korea to accede to the Convention and we hope it will do so as soon as 
possible. We also hope that the People's Republic Of China will find it possible to join the 
NPAFC at some time in the near future. 

We also believe that it remains important that the Parties develop a mechanism for non
member States to support the Convention's objectives, whether they are salmon produdng 
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countries or not. In this regard, we would propose that the NPAFC Parties encourage non
member States to become party to the FAO Agreement to Promote Compliance with 
International Conservation and Management Measures by Fishing Vessels on the High Seas. 

The North Pacific Anadromous Stocks Convention was a milestone on the road towards 
enhanced international cooperation to ensure that high seas fishing activities are conducted in 
a rational, sustainable and responsible manner. August 1995 marked another milestone in 
this area, one which will lead to the development of a binding international regime to protect 
straddling fish stocks and highly migratory fish stocks. Each of the NPAFC parties played an 
active part in this achievement. It is Canada's hope that each of the NPAFC Parties will sign 
and ratify the UN Agreement as soon as possible. 

Mr. Chairman, we lookforward to constructive meetings to help advance the interests of the 
Commission. Thank you. 

Mr. Satoshi Watanabe, Head of Japanese delegation, addressed the meeting as follows: 

Thank you Mr. Chairman. 

My name is Watanabe and I serve as Director-General of Oceanic Fisheries Department of 
Fisheries Agency. I appreciate your acceptance of Mr. Imamura to act as vice-President 
replacing Mr. Yoshida, former vice-President. 

Convention for Conservation of Anadromous Stock in the North Pacific was established in 
February 1993, and this is its 3rd Annual Meeting already. The Japanese delegation is 
delighted to see how the Secretariat and other functions of the Commission have grown in 
substance and how the raison d'etre of the Convention has become solid and undeniable. 
Although sightings of violator driftnet vessels seem to persist, the decline in such sightings is a 
result of collaborative enforcement efforts staged by the Parties. This is a good indication of 
the effectiveness of the Convention, and we are very happy about it. 

At this meeting, substantial discussion is already underway on the committee level. I am sure 
I speakfor all when I say that it is my great hope that we succeed in promoting salmonid 
resource conservation in the North Pacific through effective enforcement actions and 
collaborative research efforts in the field of salmonids. 

Besides Mr. Imamura and myself, Mr. Talamo, Deputy Director-General of the North 
American Affairs Bureau of Ministry of Foreign Affairs was to be here representing the 
government of Japan, but due to official circumstances he cannot be here with us today. 

In closing, I would like to thank the US delegation for hosting this annual meeting. I would 
also like to thank Dr. Irina Shestakova, Executive Director of the Secretariat and others who 
work with her for the great work they have done preparing for this meeting as well as acting 
as the liaison coordinating between Parties on the regular basis. Thank you very much. 

Mr. Vladimir Izmailov, Head of Russian delegation, addressed the meeting as follows: 

Esteemed representatives of the High Contracting Parties, ladies and gentlemen: 

The Russian delegation, which represents one of the North Pacific countries of origin for 
salmon sincerely thanks the Government of the United States of America for granting us an 
opportunity to conduct our Third Annual Meeting in the hospitable city of Seattle, a city 
where we have always been received with much warmth. 
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We also thank all members of the NPAFC Secretariat for providing excellent working 
environment and accommodations. 

The Russian delegation came to this meeting wishing to summarize the results of our previous 
work and to develop further activities in the area of conservation of anadromous fish stocks. 

We feel that the work of NPAFC for the period since our Second Annual Meeting as regards 
achieving objectives of the Convention has been successful. 

At the same time, we also see opportunities to expand our interactions in the interests of 
conservation of North Pacific anadromous fish stocks both with each other and with other 
countries of origin in this region. 

We are prepared to seek ways to cooperate with other nations to ensure compliance with 
objectives of the Convention especially since the results of our work in 1995 do necessitate 
such cooperation. 

Our delegation hopes and is willing· to make efforts for our new agreements on ensuring 
conservation of anadromous fish stocks to meet both present day and future needs. 

Our country has been taking appropriate measures towards preserving anadromous species in 
its zone. However, for our measures to be truly effective the same approach should prevail 
throughout the North Pacific. 

This is why the Russian side attaches so much importance to the activities of NPAFC in 
general and to the success of this meeting in particular. May I wish all of us great success in 
our work. 

Mr. Steven Pennoyer, Head of the U.S. delegation, addressed the meeting as follows: 

Mr. Chairman, Distinguished Delegates, Ladies and Gentlemen, welcome to Seattle, 
Washington, for the Third Annual Meeting of the North Pacific Anadromous Fish Commission. 
During last year's Second Annual Meeting, our Russian hosts provided excellent facilities and 
splendid weather. This year, the United States will provide excellent facilities, but bears no 
responsibility for the windy and rainy weather. Please enjoy one of the great cities in the 
United States. We extend our gratitude to the Secretariat for their continued excellence in 
organizing and facilitating this meeting. 

The United States would also like to acknowledge and welcome observers from the Republic of 
Korea, the People's Republic of China, and PICES. In this regard, the United States 
reiterates its support and encouragement for the People's Republic of China and the Republic 
of Korea to accede to the Convention. 

We are especially pleased with the international cooperative efforts of all Parties to develop 
and implement effective enforcement and surveillance programs designed to ensure compliance 
with the Convention. These international cooperative programs were realized this year when 
various government law enforcement agencies detected and seized a stateless high seas driftnet 
vessel and successfully prosecuted the vessel captain. 

In addition. enforcement surveillance patrols sighted two unidentified fishing vessels with high 
seas driftnet gear on board. We hope this level of cooperation will continue. 

The United States is pleased with the deliberations of the CSRS and the depth of topics 
covered by documents submitted by all the Parties. We have truly embarked into serious 
science discussions at the technical sessions. We are pleased that significant progress has 
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been made regarding the development and implementation oj a Commission Sdence Plan. 
This plan is vitaljor the Commission to focus our cooperative research on the lije history and 
population dynamics oj sabnonids in the North Pacific Ocean ecosystem. We note, with 
approval, that this plan has been integrated into the broader PICES-GLOBEC plan jor 
studying the climate change and carrying capadty oj the North Padfic Ocean. The United 
States looks jorward to further cooperative research under the CSRS. We reiterate our desire 
to have this Commission to continue the important work oj collecting, analyzing, and 
publishing fishery statistics on anadromous stocks and their ecologically-related spedes. We 
again urge all Parties to make a greater effort to provide the necessary data jor publication in 
the NPAPC Statistical Yearbook. 

We are pleased to host the Third Annual Meeting and antidpate that greater progress will be 
made. Thank you. 

Chainnan Mr. Imamura introduced the observers from the People's Republic of China, Mr. Liu 
Xiaobing and Mr. Yi Xianling. Mr. Imamura also introduced Mr. Deok-Bae Park, an observer 
from the Republic of Korea. 

Mr. Deok-Bae Park, observer of the Republic of Korea, addressed the meeting as follows: 

Thank you, Mr. Chairman and all ojthe distinguished delegates, jor inviting the Republic oj 
Korea as an observer to the Third Annual Meeting oj the North Padfic Anadromous Fish 
Commission. It is my sincere pleasure to attend this meeting. 

I would like to introduce myself. My name is Deok-Bae Park, and I am the First Secretary jor 
Fisheries at the Korean Embassy in Washington, DC. 

As one oj the origin states oj anadromous stocks, the Republic oj Korea has been greatly 
concerned and has cooperated with Parties jor the conservation of resources on the high seas. 
To that effed, the Korean government is willing to cooperate with Contracting Parties jor the 
conservation and management oj these stocks according to the objectives stated in the NP APC 
Convention. 

Since 1967, the Korean government has released juvenile sabnon and maintained several 
sabnon hatcheries. Now the capadty ojreleasing is 24 million sabnonfingerlings per year. 
As a result, sabnon resources on the Korean east coast have greatly increased year by year. 
According to 1994 statistics, 136,200 sabnon were caught. The government intends expanding 
this program to release up to 40 million sabnon fingerlings per year by the year 2000. 

That being said, it is a great pleasure to injorm you that the Korean government is giving 
positive consideration to acceding to the NPAPC Convention. This is currently going through 
internal government approval procedures. With the full assistance oj all the NP APC Parties, 
the Republic oj Korea, as one oj origin state oj anadromous stocks, antidpates becoming a 
member oj the Convention in the near future. 

Thank you. 

5. CONSIDERATION OF ENFORCEMENT 

At the First Plenary Session, this item (agenda item 6) was referred to the Committee on 
Enforcement (ENFO) for consideration and report at the Second Plenary Session. 

The committee reviewed agenda item 6 and submitted its report for the Commission's consideration 
and adoption. The Commission adopted the ENFO Report including all its recommendations. 
Discussion and recommendations on this agenda item is summarized below: 
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(1) Review of Terms of Reference 

The committee reviewed the Tenus of Reference and made no comments with respect to possible 
changes or additions. 

(2) Exchange of Information on Activities Contrary to Provisions of the Convention 

The committee reviewed unauthorized fishing activities in 1995 on the basis of information provided 
by Canada, Japan, Russia and the U.S. Canada informed that one driftnet vessel in transit was 
sighted with gear on the deck; however no gear was observed in the water. Japan informed that one 
fishing vessel with driftnet in transit was sighted on the high seas. Russia informed that one 
unidentified vessel was sighted fishing for salmon and ignored the stop signal of the patrol vessel and 
escaped. The U.S. informed that one stateless vessel was discovered actively engaged in driftnet 
fishing on the high seas of the Convention Area. The vessel was seized and taken to Guam, U.S.A. 

All Parties provided detailed reports which contain a description of the above mentioned cases. 

Canada submitted information on Pacific salmon trade by selected Asian countries. 

Japan presented statistics on its imports and exports of sabnon. Japan again stated that salmon 
imports into Japan from Taiwan, China and North Korea required prior approval and were pennitted 
only when the salmon was recognized as originating from legitimate sources. 

(3) Review and Evaluation of Enforcement Actions 

Each Party agreed to the usefulness and continuation of pre-season enforcement planning. The 
committee reviewed 1995 enforcement activities of each country. 

The U.S. noted the important role of the bilateral U.S.-China Memorandum of Understanding on 
implementation of the U.N. driftnet fishery moratorium and the cooperation with Chinese inspectors. 
The U.S. also noted the strong cooperation with Russia in 1995. 

The U.S. plans to continue surveillance activity during 1996 at levels similar to those of 1995. 
Surveillance emphasis will be provided to those areas where unauthorized activity is most likely. 
The U.S. expressed the view that there is negligible threat of illegal activities in the Convention 
Area, but a potential threat still exists. The Parties agreed that an appropriate level of enforcement 
should be maintained in the area in the future. 

Japan, Russia and Canada expect to maintain the same level of enforcement activities in 1996, but in 
the case of Canada, this will depend on the availability of air bases in close proximity to the 
Convention Area, in light of the closure of the U.S. aircraft bases in Alaska. 

Japan drew the attention of the other Parties to its concerns regarding discussion within NPAFC on 
the enforcement matters related to high sea driftnet fisheries targeting species other than 
anadromous fish. 

The committee reviewed information from the Secretariat on the status of requests for lists of former 
commercial driftnet vessels, and expressed satisfaction with the responses received from the 
Republic of Korea, the People's Republic of China and Taiwan. 

The committee recommends that a request for a list of former commercial driftnet vessels again be 
sent to North Korea. 
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It was reconfirmed that success in achieving the goals of the Convention was related to the 
cooperative enforcement activities of all Parties. 

(4) Enactment Of Schedules Of Equivalent Penalties 

Russia infonned the conunittee on a draft legislation on fisheries presented to its Parliament for 
approval, which contains provisions on the maximmn penalties for the violations of the rules of 
conservation of the marine living resources. 

The Parties agreed to follow the conunittee's recommendation that the Parties undertake to pursue 
the maximmn penalty(ies) available, taking into account the crrcmnstances, for such violations, to the 
extent of their respective authorities, with a view to optimizing the deterrent effect for such 
violations. 

(5) Program Of CertifICates Of Origin 

The Parties agreed that this issue was not a pressing one. There was no evidence at that time to 
suggest sales of illegally caught sahnon from the Convention Area. However, the Parties expressed 
the common view that this item should be kept in the ENFO agenda at the next Annual Meeting for 
review and discussion. 

(6) Measures To Avoid Or Reduce Incidental Taking Of Anadromous Fish 

In view of the high degree of compliance with the provisions of the Convention, there were no 
proposals from the delegations. 

(7) Means To ReUeve The Damage To A State Of Origin 

In view of the high degree of compliance with the provisions of the Convention, there were no 
proposals from the delegations. 

(8) Proposed Alternative Mechanisms of Supporting the Convention by non-members 

The Parties discussed proposed alternative mechanisms of supporting the Convention by non
members. 

It was common view that the Agreement to Promote Compliance with International Conservation 
and Management Measures by Fishing Vessels on the High Seas (the Agreement), approved by 
the Food and Agriculture Organization (FAO) in 1993 and open for acceptance, could serve as a 
mechanism to obligate States or entities not party to the Convention to support and cooperate with 
the conservation objectives and principles of the Convention. 

It was recognized that a State's acceptance of the FAO Agreement would, inter alia, obligate it to 
ensure that its fishing vessels on the high seas do not undermine the effectiveness of conservation 
and management measures adopted by regional fishery organizations including such measures set 
forth in the Convention. 

The committee recommended that the Parties should, as appropriate, encourage States or entities not 
party to the Convention to whom the Agreement is open to acceptance, to deposit their instrument of 
acceptance with the Director-General of the FAO as soon as possible. 
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The Parties agreed with the Russian proposal that the adoption of this recommendation does not 
exclude the development of another document at an appropriate time in the future. 

(9) Invitations To State Or Entity 

With regard to observers at the Commission's 1996 Annual Meeting, the committee recommended 
that an invitation be extended to the People's Republic of China and! or the Republic of Korea to 
attend in an observer capacity the Fourth Annual Meeting if either state has not acceded to the 
Convention by that time. The committee recommended that countries which are not salmon 
producers but which may be involved in Pacific salmon trade (Thailand, Malaysia, Indonesia) be 
invited to send representatives to act as observers and to provide information on their measures to 
curtail possible illegal trade. 

(10) Cooperation With Relevant International Organizations 

The committee recommended that the Commission cooperate with NASCO by exchanging 
information on enforcement activities and by inviting NASCO to send an observer to the ENFO 
Committee meetings. 

(11) Other Measures Needed 

In view of the high degree of compliance with the provisions of the Commission, there were no 
other proposals from the delegations. 

6. CONSIDERATION OF SCIENTU1C RESEARCH AND STATISfICS 

34 

At the First Plenary Session, this item (agenda item 7) was referred to the Committee on Scientific 
Research and Statistics (CSRS) for consideration and report at the Second (Final) Plenary Session. 

The committee reviewed agenda item 7, and submitted its report for the Commission's consideration 
and adoption. The Commission adopted the CSRS Report including all its recommendations. 
Discussions and recommendations on this agenda item are summarized below. 

(1) Review of 1995 Work plan 

The committee reviewed the 1995 Workplan. No recommendations were made under this agenda 
item. 

(2) ScientifIC Research 

2.1 Canada 

0) Stock Interactions in Sockeye Salmon 

For most of the 20th century (1912-late 1960s), age 1.3 sockeye salmon from the Nass and Skeena 
rivers, and Rivers Inlet in central and northern British Columbia have returned to spawn at a smaller 
size when Western Alaska (Bristol Bay) sockeye catches (numbers) have been high. In all of these 
river systems, the size of age 1.2 sockeye has not been affected by the abundance of Western Alaska 
sockeye. The mean weights of sockeye in these systems follow a similar pattern. The slopes of mean 
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body weight versus Western Alaska sockeye catch are negative, however, fewer of the age 1.3 strata 
are significant. As with mean length, none of the mean weights of age 1.2 strata were significantly 
affected by the abundance of Western Alaska sockeye. For their condition factor (weight/length), 
only one stratum was significantly correlated with Western Alaska sockeye abundance. 

Mean lengths, weights, and condition factors are significantly correlated within and between B.C. 
stocks. The pattern of covariation is examined using principal components ordination and provides 
some insight into the relative importance of genetic and environmental factors in determining 
characteristics of sockeye growth. 

(ii) Recoveries of Farmed Atlantic Salmon in the PacifIC 

In the northeast Pacific only British Columbia and Washington State rear the non-indigenous Atlantic 
salmon. Salmon farming is illegal in Alaska. In the 1970s, salmon farmers in Washington State 
began raising Atlantic salmon in marine net pens. In British Columbia this practice began in 1985. 
The first recoveries of significant numbers of Atlantic salmon in British Columbia waters occurred in 
1987. Since then, reported escapes from net pens in British Columbia totalled 85,429. The true 
number of escapes is higher as not all escapes are reported. Since 1987, 9,673 have been caught or 
reported in the coastal marine waters of British Columbia, Washington, and Alaska and 131 in fresh 
water. The most distant recovery was in 1994 from Shumagin Islands near the western end of the 
Alaskan Peninsula. Most of the recoveries have been from the Johnstone Strait area, close to the 
highest concentration of salmon farms. There have been no reports of successful reproduction of 
Atlantic salmon in the wild and no feral juveniles have been found. Fish caught in British Columbia 
tend to have a considerable amount of adipose tissue. They are heavier at length than fish recovered 
in Alaska. The proportion of fish with prey items in their stomach is low but significantly higher in 
Alaska (14.3%) than in British Columbia (3.4%). Most fish recovered in fresh water are either 
mature or maturing. 

(iii) The Use of DNA for the IdentiFICation of PacifIC Salmon 

Surveys of minisatellite variation at the loci examined indicated that accurate and precise estimates of 
stock composition were possible for chinook and coho salmon on a stock basis, with virtually no 
error observed in simulated mixtures of known composition and with the characteristics of the 
baseline stocks considered fixed. 

Chum and sockeye salmon were less variable than chinook and coho salmon at the minisatellite loci 
examined, and estimates of stock composition for individual chum and sockeye salmon , stocks were 
less precise than those for chinook and coho salmon. 

The polymorphisms observed at minisatellite and micro satellite loci have no known function, and can 
simply be exploited as genetic markers to describe population structure. Variation in major 
histocompatibility complex (MHC) genes may be a method of elucidating population structure. 
Initial work resulted in the development of suitable primers to amplify MHC genes in Pacific 
salmon. Based upon somewhat limited surveys, the analysis indicated that individual Japanese chum 
salmon were able to be discriminated from individual North American chum salmon. MHC 
variation within chinook salmon has been used to discriminate all individuals from a lower Fraser 
River stock from all individuals from an upper river stock. 

(iv) Distribution of Salmon in the Gulf of Alaska 

The offshore distribution of Pacific salmon in the Gulf of Alaska in the spring of 1995 was surveyed 
using a mid-water rope trawl fished just below the ocean surface. The survey was conducted from 
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March 23 to April 11, 1995. The objectives of the survey were to collect additional data describing 
the seasonal variation in the physical and biological factors defining the southern limit to the 
distribution of Pacific sahnon, and to evaluate the capability of the rope trawl to catch sahnon in the 
offshore waters. 

(v) Coastal Shifts in Salmon 

In the winter of 1976177 there was a major change in ocean-atmospheric systems in the North 
Pacific. There was an intensification of the Aleutian Low, a drop in sea surface temperature in the 
central North Pacific, and an increase in sea surface temperatures along the Pacific coast of Canada 
and United States. Associated with these changes were changes in the coastal oceanography in the 
Strait of Georgia and changes in the pattern of coastal precipitation that affected the amount of water 
flowing out of the Fraser River annually. In the Strait of Georgia, there was an abrupt increase in 
temperature and the annual total discharge from the Fraser River changed from a period of 
increasing flows to a period of decreasing flows. At the same time that these changes occurred, 
there were abrupt declines in the marine survival of coho and chinook. There have been substantial 
additions of hatchery fish since these changes occurred resulting in a two-three fold increase in total 
smolt production. However, there have not been corresponding increases in coho or chinook 
abundance. In fact, catches of chinook are currently about 114 of the catches in the late 1970s and 
coho catches are slightly lower than the earlier catches. As the studies continue, it is expected that 
the mechanisms responsible for this carrying capacity shift will become clearer. 

2.2 Japan 

(i) Salmon Stock Assessment in the North PacifIC Ocean in 1995 

This paragraph (i) sunnnarizes the results of salmon research conducted by Japan in the North Paci
fic Ocean from June to August 1995. The results were reported as part of the workplan for CSRS. 

Four Japanese salmon research vessels (Oshoro maru, Hokusei maru, Hokko maru, and Wakatake 
maru) conducted 80 gillnet operations (3,920 tans) and 4110ngline operations (990 hachi) in the 
western and central North Pacific, Bering Sea, and Gulf of Alaska from June to August, 1995. A 
total of 2, 111 sockeye, 4,763 chum, 9,990 pink, 1,295 coho, 245 chinook, and 167 steelhead trout 
were caught by these fishing operations. In the western North Pacific (38°-50o N, 154°-177°E), 
pink and chum sahnon were dominant, and the combined total CPUE for the six sahnonid species 
was lower in 1995 than in 1994, but higher than in 1992 and 1993. Mean sea surface temperature 
(SST) decreased from 12.72°C in 1994 to 11.69°C in 1995. In the Bering Sea (55°-59°N, 175°E-
175°W), pink, chum, and sockeye salmon were abundantly distributed, and the combined total of the 
six salmonid species was at the same level for the past 4 years despite the two-year abundance cycle 
of pink and chum salmon. Mean SST in the Bering Sea was higher in 1995 than in 1994. In the 
central North Pacific (35°-48°N, 179°E-179°W), chum, pink, and coho sahnon were the 
predominant species and their CPUEs in 1995 were almost the same as those in 1994. In the Gulf of 
Alaska (50° -57°N, 144° -146°W), CPUEs of chum salmon and steelhead trout were higher than 
those in 1994. Mean SSTs in the central North Pacific and Gulf of Alaska were lower in 1995 than 
in 1994. In age composition, sockeye sahnon of ocean age 1 decreased in the Bering Sea, but chum 
salmon of ocean age 1 increased in the western North Pacific and Bering Sea. Body sizes of 
sockeye, chum, and pink salmon in the Bering Sea were larger in 1995 than in 1994. The body size 
of pink salmon in 1995 was the largest in the western North Pacific and Bering Sea in recent years. 
Percentages of immature sockeye and chum sahnon were lower in 1995 than in the previous years, 
except for the western North Pacific. The prominent features of the stomach content studies were a 
high percentage of euphausiids in the Bering Sea, copepods in the western North Pacific, amphipods 
in the western North Pacific and Bering Sea, and squids in all areas, especially in the Gulf of 



1995 Annual Report 

Alaska. Fishes were also dominant in stomach contents in the western North Pacific, central North 
Pacific and Bering Sea, but not in the Gulf of Alaska. 

(ii) Salmon Tagging Studies 

Two Japanese sahnon research vessels conducted 41longline operations. A total of 246 sahnonids 
(128 chum, 116 pink, and 2 sockeye sahnon) in the Bering Sea and 159 sahnonids (82 pink, 45 
chum, 26 coho, 3 sockeye sahnon, and 3 steelhead trout) in the Gulf of Alaska was tagged and 
released. Double tagging using Japanese and U.S. disc tags was conducted for some of these fish to 
increase recovery rates. 

During four Japanese sahnon research vessel operations, 62 steelhead trout lacking either the adipose 
fin or other fins, or both, were recovered. The percentage of steelhead trout lacking the adipose fin 
(37.1 %) was higher in 1995 than in the previous three years (21.9% in 1992; 26.1 % in 1993; 30.5% 
in 1994). Snout samples were collected from these fish and provided to the U.S.A. for coded wire 
tag examination. 

(iii) Oceanographic Conditions in the Northwestern PacifIC in the Summer of 1995 

Oceanographic conditions in the northwestern Pacific during the summer of 1995 were examined 
using water temperature and salinity data obtained during 7 sahnon research cruises. As in previous 
years, extension of the Western Subarctic Water and sea surface temperature, which characterizes 
the oceanographic conditions in the northwestern Pacific, were examined. 

Colder, western subarctic water appearing in the mid-depth, spread eastward more than normal and 
southward less than normal. Anomalies of SST were positive north of 45°N. 

(iv) Japan-Russia Cooperative Juvenile Salmon Research 

Japanese origin chum juveniles are believed to migrate northwards within coastal waters and reach 
coastal waters off southeastern Hokkaido by early summer. However, it is not clear where the 
juvenile chum sahnon migrate after leaving coastal waters of northern Japan. 

The distribution and migration routes of juvenile sahnon originating in Japan were studied in a 
driftnet survey in the southern and central parts of the Sea of Okhotsk using the research vessel 
Wakashio maru in July and August of 1995. Fifteen driftnet operations were conducted from July 13 
to August 5. Thirty-nine chum sahnonjuveniles, 20 pink juveniles, and 1 masu sahnonjuvenile 
were collected. Juvenile chum sahnon were widely distributed over the southern and central 
Okhotsk Sea except for coastal waters near the northern Kuril Islands. Fork length of juvenile chum 
ranged from 107 rom to 218 rom, and that of juvenile pink sahnon from 111 rom to 147 rom. 

In addition to the catch of juveniles, 14 sockeye sahnon, 45 chum sahnon, 116 pink sahnon, 8 coho 
sahnon, and 1 chinook sahnon were collected. Most of them were mature. Japanese anchovy 
(Engraulis japonicus) mainly occurred in the southern part of the survey area. Numerous Pacific 
herring (C/upea pallasil) were collected in the coastal waters off the northern part of the Kuril Is
lands. Arabesque greenling (Pleurogrammus azonus) were widely distributed over the survey area. 

Although juvenile chum sahnon were captured at most stations in survey areas, the total number of 
juvenile chum sahnon collected was not numerous. Small fish frequently dropped from small mesh 
driftnets (especially 30, 26, 22 rom). Thus, the efficiency of small mesh driftnets for small juvenile 
sahnon may be seriously lower than that of large mesh driftnets for large juvenile sahnon. In the 
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future, when sampling for small juvenile salmon is conducted in offshore waters, it was 
recommended that a surface trawl be used instead of the drifinets. 

(v) Distribution and Abundance of Plankton and Salmonids in the Subarctic PacifIC 

Latitudinal changes in the distribution and abundance of phytoplankton, macro zooplankton , and 
salmonids were surveyed during the cruises of the R/V Wakatake maru conducted from mid-June to 
early July in 1992 and 1993 along a transect at 179°30'W from 39°30' to 58°30'N. In the Bering 
Sea (52 °00' - 58 ° 30' N), where salmonids were abundant, macrozooplankton biomass was low 
whereas phytoplankton abundance was high. However, in the transition domain (4rOO'/43°00'-
46°00'N), where salmonid catch was low, macro-zooplankton biomass was high but phytoplankton 
stock was at a low level. In the subarctic domain (46°00'-52°00'N), salmonid abundance varied 
between years but it had a negative relationship with macro-zooplankton biomass and a positive 
relationship with phytoplankton stock. These observations imply that salmonid predation may have 
resulted in the low abundance of macro-zooplankton, which may have enbanced the phytoplankton 
stocks. In the regions with low salmonid abundance, the proportion of net phytoplankton (> 10 J-< m) 
was indeed low but that of copepods was high, possibly because reduced predation pressure by 
salmonids may have enbanced the copepod grazing on the phytoplankton. The macro zooplankton 
biomass in the transition domain is controlled by the feeding of planktivorous fishes such as Pacific 
pomfret and Pacific saury migrating from the more southerly transition zone (38°30'-42°00'/ 
43 GOO'N). The high macro zooplankton biomass recorded in mid-June resulted from the absence of 
salmonids and the absence of these fishes which arrive later in the year. This study indicates that a 
top-down (fish-zooplankton) controlling process exists in the open subarctic Pacific Ocean and 
Bering Sea. 

(vi) Density Dependent Growth of Pink Salmon 

Salmon catch in the North Pacific bas increased in recent years and the total catches in the 1980s 
exceeded the historical peak catch recorded in the late 1930s. Among five species of Pacific salmon, 
pink salmon contribute approximately 40% of the commercial catch in the North Pacific. A 
prominent feature of pink salmon is a two-year dominance cycle. The changes in pink salmon 
abundance affect growth not only of pink salmon themselves but also of other Pacific salmon such as 
sockeye and coho salmon. Therefore, pink salmon are considered one of the most important species 
for salmon production in the North Pacific. The purpose of this study was to clarify variations in 
growth of pink salmon during three life history stages: coastal life, first year ocean life, and second 
year ocean life, and to identify factors affecting the growth of pink salmon in the Bering Sea and 
western North Pacific. 

Growth variations of pink salmon and the factors influencing them were examined using data 
collected by Japanese salmon research vessels in the Bering Sea and western North Pacific during 
1972-1995. Catch-per-unit-effort (CPUE) of pink salmon changed between odd and even year stocks 
in the Bering Sea and western North Pacific. Coefficients of variation (C.V.) in the second year 
ocean growth (8.1-11.8 %) were larger than those for coastal growth (3.2-4.8 %) or the first year 
ocean growth (4.0-5.0%) for all stocks in both areas. Analysis of relationships between fork length 
and scale measurements demonstrated that pink salmon growth variations occur in the first and 
second ocean year of life, but not in the coastal period. The first and second year ocean growth was 
negatively related to CPUE, and was especially strong for the second year ocean growth for odd 
year stocks. CPUEs of other salmon species partly showed a significant negative relationship with 
pink salmon growth, but sea surface temperature and zooplankton biomass did not show such a 
relationship. These results suggest that density of pink salmon is one of the major factors 
influencing growth variations in pink salmon, especially in the second year of ocean life. 
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The salmon louse, Lepeophtheirus salmonis, is an important pathogen of fanned salmonids, causing 
serious problems in countries of the northern hemisphere, such as Norway, Scotland, Ireland and 
Canada. This species has recently been studied extensively, and such efforts have resulted in much 
information on its biology and control. Although some information is available for wild salmonids 
in coastal areas, scant information is available on its occurrence on salmonids from offshore waters 
in the ocean. This study documents the annual changes in the population size of L. salmonis on 
offshore Pacific salmon in the summers of 1991-1994. Pacific salmon caught in the central North 
Pacific Ocean and Bering Sea were examined for the salmon louse in the summers of 1991-1994. 
The total population of L. salmonis on all sahnonids fluctuated among years, which resulted largely 
from marked annual changes in abundance of pink salmon, a preferred host for L. salmonis. Chum 
salmon abundance was more stable in these years and supported annually a high population of L. 
salmonis. Chum saImon are considered to be "stable" hosts that can support the copepod population 
at a high level, but pink sahnon to be "unstable" hosts that can only maintain a fluctuating copepod 
population. 

(viii) Longline Bait Losses 

Examination of stomach ,contents of Pacific salmon caught with surface longlines in the Bering Sea 
revealed that baitfish, Japanese anchovy Engraulis japonicus, was frequently found in the stomachs. 
The percent occurrence of baitfish found in sahnon stomach"" did not differ significantly between 
species: chum (19.2%), pink (17.5%), sockeye (17.5%), and chinook salmon (30.0%). When 
baitfish occurred in the salmon stomachs, usually one anchovy was present, but one chum salmon 
was observed to contain six anchovies in its stomach. During longline retrieval, one salmon (species 
unknown) was observed to remove the anchovy from the hook without becoming hooked. It is thus 
concluded that sahnon are successful in stealing baitfish, up to six times, from longline hooks 
soaking for a short period (about one hour). 

(ix) Growth of Juvenile Chum and Pink Salmon 

Fall is an important season for juvenile chum and pink salmon migration from coastal waters to 
oceanic waters. At this time both metabolic rates and swimining abilities slow down due to the drop 
of water temperature, and growth and nutritional conditions influence survival processes during the 
following winter when food resources are reduced. Unfortunately, however, there is very little 
information regarding fish condition in the fall. This study determined through comparative analysis 
whether there are species-specific strategies for survival of chum and pink salmon, which are the 
most abundant species in the Okhotsk Sea and the North Pacific Ocean in the fall. Growth and 
nutritional conditions of juvenile chum and pink sahnon migrating in the Okhotsk Sea and the North 
Pacific Ocean were examined using biochemical indices: protein contents (percent wet weight of 
dorsal muscle), the RNA-DNA ratio, and triglyceride (%) along with their biological data: fork 
length, body weight, and condition factor. Both chum and pink sahnon exhibited good growth, 
especially in chum salmon captured in late August to early September, judging from the protein 
content and the RNA-DNA ratio. The relationships of RNA-DNA ratios and triglyceride contents 
suggest different strategies for survival between species. Chum sahnon showed higher body growth 
rates and less energy storage in earlier stages but decreased growth rate and increased energy storage 
as growth progressed. Pink salmon had both low energy storage and low growth rates at first, but 
gradually increased both of them during their growth. 
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(x) Reproductive Characteristics of Hatchery-Reared Sockeye Salmon 

Anadromous sockeye salmon are not naturally found in Japan, although lake-resident sockeye sahnon 
released from hatcheries are observed in several oligotrophic lakes. Lake Shikotsu resident sockeye 
salmon were derived from resident sockeye eggs from Lake Akan on Hokkaido in 1893 and 
anadromous sockeye eggs from Lake Urumobetsu on Iturup Island during 1925-1940. The 
population in Lake Shikotsu has been geographically landlocked in this lake for more than 15 
generations. Anadromous sockeye salmon have been produced from Lake Shikotsu resident sockeye 
sahnon by smolt release technology in Bibi River of Abira River system, central Hokkaido. 

This study examined whether there are annual changes or influences between fecundity and egg size 
in relation to body size of adult females for Lake Shikotsu resident sockeye sahnon and Bibi River 
anadromous sockeye salmon. 

Adult anadromous sockeye salmon returning to the Bibi River, which were originally derived from 
Lake Shikotsu resident sockeye sahnon, and adult resident sockeye salmon in Lake Shikotsu were 
examined for variation in body size, fecundity, and egg size. Larger adult females had higher 
fecundity. Fecundity and fork length were observed to fit an allometric formula within each 
population. There was no relationship between fork length and egg size in Lake Shikotsu resident 
sockeye salmon or in age I. I anadromous sockeye sahnon from Bibi River although the anadromous 
sockeye salmon were approximately 65 % larger in fork length than the resident sockeye sahnon. 
Age 1.2 anadromous sockeye salmon, however, had eggs about 12 % larger than did resident 
sockeye and age 1.1 anadromous sockeye salmon. In hatchery-released sockeye salmon having a 
constant gametic effort without breeding competition and parental care, egg size may be stable 
within a cohort or a population regardless of body size variation, although fecundity is expressed by 
the function of body size affected by environmental factors. Therefore, analyses of fecundity and 
egg size in hatchery-released sockeye salmon populations may be useful in assessment of stock status 
and biological monitoring, respectively, for anadromous stocks in the North Pacific Ocean. 

(xi) Mortality of Chum Salmon caused by Parasitic Flagellates 

The potential impact of the ectoparasitic protozoan /chthyobodo necator on marine survival of 
juvenile chum sahnon was evaluated by laboratory and field surveys. The experiments indicated that 
the parasite infections caused severe epidermal destruction and drastically reduced the seawater 
tolerance of juvenile chum salmon due to osmoregulatory breakdown. A control experiment was 
conducted at Yoichi Hatchery along the Yoichi River in western Hokkaido, where the parasite 
infections occurred annually, resulting in the reduced seawater adaptability of juvenile chum sahnon. 
A formalin bath (250 ppm for I h) eliminated the attached parasites and recovered the seawater 
adaptability of sahnon juveniles before release from the hatchery. The number of adult salmon 
returns significantly increased in the Yoichi River after the control of parasites. These results 
suggest that /chthyobodo infections are a factor causing high mortality of juvenile chum salmon in 
natural waters, especially when they enter the ocean. 

(xii) Data Record 

The catch data and oceanographic data collected during the Japanese salmon research vessel cruises 
in 1994 were submitted. 

(xiii) Relationship between Scale Growth and Somatic Growth in Sockeye Salmon 

The relationships between individual somatic growth and scale growth were examined by a rearing 
experiment using sockeye salmon marked with PIT tags. Circulus spacing is determined by 
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formation rate of circuli and growth of scale radius. The relationship between absolute growth and 
increment of scale radius during the experiment was linear. The relationship between increment of 
scale radius and number of circuli formed during the experiment also was linear. From path 
analysis, the number of circuli was directly correlated with absolute growth. A negative path 
coefficient (-0.200) between absolute growth and number of circuli indicated that circulus spacing 
was positively correlated with somatic growth. The relationship between circulus spacing and 
absolute growth was linear [absolute growth (mm) = 1.90 circulus spacing (um) + 18.1]. Based on 
this equation, circulus spacing was useful for comparison of mean growth among kokanee, sockeye 
salmon, and their bybrids. Circulus spacing is determined by both the rate of circulus formation and 
growth of scale radius. Somatic growth was directly related to circulus formation. Because somatic 
growth directly affected circulus spacing, the pbysical environment was believed to affect somatic 
growth but did not directly affect circulus spacing. 

2.3 RussUJ 

(i) Influence of Pink Salmon Abundance on Sockeye Growth 

The length and weigbt of mature Ozernaya River sockeye were substantially reduced in years wben 
the marine abundance of pink salmon from western and eastern Kamchatkan populations was bigb, 
and sligbtly reduced wben the ocean abundance of Kamcbatkan sockeye populations was higb. The 
strongest statistical relationships were found for fisb from separate age-groups; measured 
relationships using pooled data from all age-classes combined were statistically insignificant. In the 
absence of pink salmon the most strongly affected age groups were twice the size at maturity that 
they would have been if both the eastern and western Kamcbatkan pink salmon populations were 
simultaneously at peak observed abundances. Trophic competition in the ocean can therefore bave a 
significant influence on the productivity of salmon populations for the most strongly affected age
groups, and the salmonid carrying capacity of the ocean is sufficiently limited that it sbould be 
considered in the management of salmon populations. 

(ii) PacifIC Salmon in the Bering Sea 

An extensive summary of observations on the distribution, abundance, diet, growth, and migratory 
habits of pink, cbum, sockeye, chinook, cobo, and dolly varden char taken during a number of 
cruises that began in the mid-1980s was submitted. Using this information and publisbed data, 
Pacific salmon were found to feed on a variety of organisms that varied by the life bistory stage of 
individual species, by year, and by area. Cbum and pink salmon can be cbaracterized as plankton 
feeders, cobo and cbinook as nekton feeders, and sockeye as baving mixed feeding preferences. In 
the warm season in the Bering Sea, Pacific salmon represent 60% of the pelagic fisb biomass. In the 
western Bering Sea, cbum and pink salmon are common and sockeye, cobo, and chinook are less 
abundant. Cobo, in particular, are relatively rare in the western Bering Sea. There were no catcbes 
of masu salmon reported from the Bering Sea. In general, Pacific salmon in the Bering Sea occupy 
a nicbe similar to the nicbe occupied by saury, cbub mackerel, etc. in the subtropical Pacific. 

Pink salmon is the most abundant salmon species in the western Bering Sea in odd years. In 1991, 
the abundance of East Kamcbatkan pink salmon was the higbest since the mid-19OOs. There were an 
estimated 87.1 million pinks in the southwestern Bering Sea and approximately 38.5 million fisb off 
the Pacific coast of Kamcbatka, i.e. more than 125 million fisb with a biomass of 141,000 t. This 
represented 75.5% of the total number of salmon and 60.9% of the total biomass. The estimate of 
pink salmon was for areas within the Russian 200 mile economic zone and may underestimate the 
total population by 25%. In 1992, in the southwestern Bering Sea, pink salmon were estimated at 
2.5 million fisb or 3,100 t. This represented 11.4% of the total salmon abundance and 10.8% of the 
biomass. In the East Kamchatkan region, there were approximately 16,000 t in 1992. Since 1992, 
some pink stocks bave moved into the western Bering Sea by new routes that appear to be influenced 
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by climate related changes in surface currents. Pink salmon from rivers in East Kamchatka return to 
spawn beginning in late June and early July. The first migrants are mainly males and by August 
catches may be virtually all females. Males are usually larger than females, so the mean individual 
weights estimated early in the saltwater migration in coastal areas may be higher than at the end of 
the migration. The mean size of pink salmon in odd years is generally less than in even years. The 
maturation of pink salmon is believed to be related in part to feeding conditions. According to data 
collected in 1991-1992, pink salmon started to move into the coastal zone, independent of 
environmental conditions, when the gonado-somatic index was 10% for females and 7% for males. 
The direct calculation of the abundance of pink salmon smolts and estimates of returning adults 
produced estimates of about 50% marine mortality, higher than previously estimated. 

Pinks continue to feed until the last days of marine life. Young pink salmon in the nearshore areas 
feed on insects and their larvae, harpacticoids, gammarids, mysids, and cumacean crustaceans. In 
the open ocean the diet changes to copepods, hyperiids, fish larvae, euphausiids, and squids. Pink 
salmon consume, on average, 5.3-5.5% of their body weight each day. Despite the relatively short 
time pink salmon are in the Bering. Sea (about two months) they consume 9,000-23,000 t of food in 
even years and 68,000-210,000 t of food in odd years. 

The thickness of the mixing (surface) layer appears to influence pink salmon behaviour and 
migration. In 1993, the anomalous ocean conditions appeared to affect the migration of pink salmon 
to their spawning streams. 

Chum salmon are distributed more widely than other Pacific salmon in the western Bering Sea. 
Chum are most abundant in even years, when pinks are less abundant. 

(See Table 1 on page 66) 

In early August, chums are found throughout the western Bering Sea. By fall, the large chums 
(> 50 cm) migrate onto the shelf. During the sununer, immature chums are distributed along the 
edge of the anticyclonic Navarinsky eddy and in the divergent zone along the mainflow of the Bering 
Slope current. The concentrations along the edge of the eddies apparently were in response to the 
concentration of plankton in this area of downwelling. It was interesting that chums were not found 
associated with dense walleye pollock concentrations that were associated with areas of upwelling. 

(See Table 2 on page 66) 

In the fall, maturing and the largest immature chum were found in the coastal zone, whereas 
immature chum (age 0.2) and underyearlings were over the outside shelf and slope. Yearlings were 
in the offshore waters of the deep basins. In August, underyearlings have not migrated beyond the 
coastal zone of depths less than 40 m and were not accessible by the survey. The migration offshore 
began in October and by early December (1991), chum with average lengths of 22 cm were in the 
central Aleutian Basin. In general, the different age groups of chum have different interannual 
patterns of movement. As the waters of the Bering Sea cool, older chum probably migrate to the 
edge of the southern part of the Transition Domain and the periphery of the Subarctic Boundary, but 
do not form dense aggregations. By late November, chum have left the western Bering Sea. The 
timing is related to temperature and was later in the warm year of 1986 and earlier in the cool year 
of 1991. Chum are rarely found in waters with a surface temperature less than 4°C during the 
winter. However, in November-January at temperatures of2-3°C, chum underyearlings have oc
curred in abundance in the southern Okhotsk Sea and in the Pacific waters around the Kuril Islands. 

in 1991 and 1992, chum contributed 28.9 % and 59.9 %, respectively, of the numbers of Pacific 
salmon in the western Bering Sea and 34.7% and 74.5%, respectively, in biomass. A high 
abundance of 80.2 million fish and 81,500 t occurred in August-early October 1987. It is important 
to note that the low abundance ofunderyearlings in the fall of 1987 is closely correlated with the 
sharp decline in adult returns in 1991. For the brood years 1986-1987, direct measurements of 
smolts and adults indicated a total rate of marine mortality of 85 %. The mortality rate of 
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underyearlings ranged from 36 to 44%. Natural mortality rates for ages 0.1 and 0.2 were 
approximately 20-25%. Natural mortality of maturing ages (0.3 and 0.4) ranged from 24 to 26% 
with 4% from the driftnet fisheries. Chum abundance of 54.3 million fish consume 412,500 t of 
food during the 6 month feeding period in the western Bering Sea or 7.6 kg per fish. Pteropods 
contribute about 36% of the diet, appendicularians approximately 7%, euphausiids 19%, hyperiids 
10%, fish 7.9%, crab larvae and shrimps 5.5%, copepods 3% and juvenile squid 2.4%. These 
estimates are approximate and can vary among years, but the high abundance of pteropods and low 
abundance of copepods is noteworthy. 

Sockeye salmon occur in the western Bering Sea in the summer and fall up to 59°N and 168°E. In 
early August 1987, sockeye with a length of 33-59 cm occurred in abundance in the southeastern 
Commander Basin and adjacent Pacific waters. By September-October (1986, 1987), sockeye were 
widely distributed in the offshore waters northeastward of the Shirshov Ridge. In November of 
1988, sockeye tended to concentrate in the central Aleutian Basin and the southeastern Commander 
Basin near the border of the Russian Economic Zone. In the winter from December to early May, 
sockeye move south into the Aleutian Pacific waters. In 1991 and 1992 there were 3.23 million and 
7.4 million fish, respectively, or 2,500 t and 4,700 t, respectively. The length composition of the 
larger catches was quite uniform, but there were differences in the age composition. Differences in 
size were observed for young sockeye in their first ocean year as a result of differences in the length 
of the freshwater period. These fish leave the western Bering Sea at a length of 22.7 cm and weight 
of 150 g and by March in the Pacific Ocean, they are 26.6 cm and 270 g. In general, growth of 
sockeye is quite uniform. During the summer-fall period, the first year growth is approximately 12 
em and 130 g; in the second year 8.6 cm and 318 g and the third year 3.1 cm and 289 g; and in the 
fourth year before returning to freshwater up to 520 g. During the winter-spring in the Pacific 
Ocean, the increase in the first year is 8.8 cm and 230 g; in the second year 5.5 cm and 559 g; in the 
third, 3.0 cm and no less than 424 g. In general, during the summer-fall period in the late 1980s 
there were 15.7 million fish; 7.7 million smolts; 4.7 million fish of the previous year and 3.3 million 
age 0.2. The average biomass of all sockeye of East Kamchatkan and western Bering Sea stocks in 
the late 1980s was approximately 8,300 t at the beginning of the ocean migration. The estimated 
production-biomass coefficient was 1.1, slightly higher than the 0.82 estimate for chum salmon. 

(See Table 3 on page 67) 

During the summer-fall feeding, 15.7 million sockeye in the western Bering Sea consumed 47,000 t 
of food or 16.7 g daily. 

On average, approximately 17 % of the sockeye entering the ocean in the late 1980s died in their first 
marine year. In the second year the mortality was 26% and in the third year approximately 55%. 
The main mortality for the older age groups was from driftnet fisheries. 

Chinook are less abundant than pink, chum, and sockeye in the western Bering Sea. In August
October 1987, there were an estimated 7,270 t in the western Bering Sea and 740 t in the waters off 
the Pacific coast of Kamchatka. In 1988 there were an estimated 13,660 t including 5,860 t in the 
"donut hole". Except for smolts 13 to 26 cm, chinook do not form dense aggregations. From mid
summer to fall 1986-1987 , immature chinook were widely distributed throughout the western Bering 
Sea. Older chinook, in late August-early September, were found over the outer shelf. In 1991, 
4,400 tor 600,000 chinook were in the southwestern Bering Sea; 22.7% of these were maturing. In 
1992 the biomass was lower at 240,000 fish or 600 t. 

New information about the distribution and migration of dolly varden char (Salvelinus malmo) was 
presented. Previously, dolly varden were not observed beyond the 7-9 km coastal zone. During the 
1986-1990 TINRO expeditions, only one char was obtained. However, in 1991, relatively large 
numbers of char were found offshore in the basins of the western Bering Sea. In 1991 8.5 million 
fish were estimated to be in the southwestern Bering Sea area; in 1992, there were 11.44 million and 
1993, 22.83 million fish. 
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Catches from Russian salmon fisheries in the Bering Sea are reported from 1985-1993 and the 
average species composition is reported from 1975 to 1990. 

(See Tables 4 and 5 on page 67) 

(iii) Masu Salmon Ufe History 

New information collected during the pelagic trawl surveys in the Okhotsk Sea is reported. There is 
relatively little information about the saltwater phase of the life history of masu salmon. Data were 
collected during two cruises in 1991 and two in 1993. One cruise in 1993 was with the Japanese 
vessel Kaiyo maru. The Russian net had a horizontal opening of 70 m and a vertical opening of 50 
m and the Japanese net had a'horizontal opening of 60 m and a vertical opening of 50 m. Both nets 
were towed at a speed of between 5-6 knots. A total of 159 immature masu salmon was caught in 
the four cruises. 

The first catches of masu salmon occurred in the southern Sea of Okhotsk in late July and were most 
abundant in early August. These early migrants were from Japanese rivers and possibly rivers in the 
Primore Region of Russia. In early August, young masu from rivers of eastern Sakhalin and 
western Kamchatka begin to move from the inshore waters. By September and early October, young 
masu reach the northern Okhotsk Sea and are mixed throughout the sea with fish from Japan and the 
Primore Region predominating. In late October, immature masu begin to leave the Okhotsk Sea 
with the first migrants out of the sea possibly originating from rivers not flowing into the Okhotsk 
Sea. By late November to early December, most masu have left the Okhotsk Sea, but a few can 
remain in the southern ice free areas until January. The estimated abundance of immature masu was 
approximately one million individuals. 

(iv) Feeding of Chinook and Coho Salmon in the Northwestern PacifIC Ocean 

The use of large pelagic trawls, fished at speeds not less than 5 knots in the upper 50 m layer 
provided an opportunity to study the feeding of larger chinook and coho salmon. There are some 
studies of the diets of juveniles of these species, but diet studies of larger fish are quite rare. The 
feeding studies were conducted according to the standard methods described in manuals published by 
TINRO. All stomachs were examined immediately, without preservation. In addition to the 
identification of the species in the contents, the degree of digestion and the fullness of the stomach 
was determined using criteria separated into 5 stages. 

From 1991 to 1993 in June through to August, 159 large chinook were examined as well as 121 
juveniles caught from October to December 1986 to 1987. A total of 212 adult coho and 140 
juveniles were examined. 

The most common food items for chinook were euphausiids, squid, and fishes. Herring were the 
major fish species in the diet in the Bering Sea and off the eastern and western coasts of Kamchatka. 
The most common fish species in the southern sea of Okhotsk and around the Kuril Islands was 
anchovy, Juvenile chinook during the autumn-winter period commonly fed on euphausiids, small, 
immature squids, and small walleye pollock. At this time, juvenile chinook had a daily ration of 
3.8-3.9% of their body weight. Chinook in the size range 50 to 70 cm in the Bering Sea, off the 
eastern coast of Kamchatka, and off the Pacific coast of the Kuril Islands fed on nekton (mainly 
fishes) and euphausiids. 

The daily rations of coho in all areas were much larger than chinook of equivalent size. Coho in the 
size range 50 to 70 cm commonly fed on nekton (fishes and squid in equal amounts) in all locations 
sampled. Juvenile coho had high stomach fullness indices. Common food items included small, 
immature fishes and squids. As the size of coho increased there was an increase in the percentage of 
nekton and a decrease in the amount and diversity of zooplankton. 
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(v) Feeding of Sockeye Salmon in the Northwestern PacifIC Ocean 

Studies of sockeye salmon feeding were carried out during three expeditions in 1991, 1992, and 
1993. The studies were conducted between 47°N and 48°N including the western Bering Sea, 
eastern Sea of Okhotsk, off the eastern coast of Kamchatka, and within a band of 300 miles off the 
northern Kuril Islands. The trawls fished the surface to approximately 50 m depth at a speed of 4.5 
to 5.0 knots. Catches were grouped in four-hour periods and lengths of 20-30 cm, 30-40 cm, 40-50 
cm, and 50-60 cm. Approximately 1,480 stomachs were examined. 

In the Bering Sea, catches were small in 1991 despite considerable effort. Catches were larger in 
1992 and 1993. The largest samples were obtained in 1991 in the Sea of Okhotsk and in 1993 in the 
northern Kuril region. Samples from the Bering Sea indicated that the major species in the diets can 
vary among years even among fish of similar size. The most important species were Parathemisto 
padjica, Thysanoessa longipes, Limadna helkina, Calanus cristatus, and immature squids of the 
species Gonatus borealis and Berryteuthis magister. In 1992, king crab megalopes were a key food 
item for sockeye 30-40 cm and 50-60 cm whereas in 1993 the pteropod L. helidna was important. 
The diet of sockeye caught off the Pacific coast of Kamchatka was similar to the diets found in the 
Bering Sea, both in the species composition and the amount of the daily ration. The food of sockeye 
caught in the Sea of Okhotsk near Kamchatka was similar to other areas but differed in some species 
because of the different composition of the plankton. Copepods were represented by Eucalanus 
bungii, C. piumchrus, C. gladah's, as well as C. cristatus. Euphausiids were less important and 
hyperiids more important. In the northern Kuril region in 1993, sockeye fed on myctophids and 
smooth-tongues as well as euphausiids, hyperiids, squids, and pteropods. 

For individuals 20-30 cm in length the ration varies between 2.5-4.1 % of the body weight and 2.9-
3.2% for fish in the range 30-40 cm. The feeding intensity appears to be determined by 
physiological demand because the wide spectrum of food items allows sockeye to adapt to changes in 
the species composition of the plankton. In general, the preferred species are hyperiids, euphausiids, 
pteropods, and immature squids. 

(vi) Estimates of Ocean Mortality of Northeast Kamchatka Pink Salmon 

After direct estimation of the abundance of pink salmon juveniles in the Lithke Strait began in 1987, 
it was possible to estimate ocean mortality of Karaginskii region pink salmon from direct estimates 
of the abundance of fry, juveniles and spawners. The ocean mortality of six broods of northeastern 
Kamchatkan pink salmon show considerable year-to-year variability - in coastal waters marine 
mortality ranged from 53.1 to 94.4% in the first weeks (40-45 days), and from 55.4 to 95.8 % in the 
last period of ocean life (-360 days). 

(vU) Some Abnormalities in Salmon Noted During Their Marine Period of Ufe 

In 1989 and 1994, observations on 6,356 samples of five species of Pacific salmon (pink, chum, 
sockeye, coho, and chinook) from the Sea of Okhotsk and in the northwestern Pacific Ocean were 
made during the feeding and prespawning migrations. In some cases, endoparasite invasion 
(nematodes, cestodes) in sockeye, chum, and chinook salmon were observed. These included 
injuries to the skin, absence of the ventral and parts of the caudal fin, and deviations in gonadal 
development. High prevalence of helminth infections were found in chinook salmon (48.7 %) caught 
in the Pacific Ocean. The prevalence of cestode infection in chum salmon increased from 4.8 % in 
1989 to 6.9% in 1994, while the prevalence of nematode infections in sockeye increased from 0.5% 
in 1989 to 13.7% in 1994. The proportion of pink salmon males with only left gonads increased 
from 0.24% in 1989 to 2.9% in 1994, and in sockeye salmon it increased from 0.15% in 1989 to 
0.33% in 1994. The prevalence in chum salmon was 0.23% in 1994. 
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The proportion of pink females with abnonnal oocytes and ovaries increased from 0.28% in 1989 to 
0.96% in 1994, while in chum sahnon it remained more or less constant (0.19% in 1989 and 0.11 % 
in 1994). In 1994, the proportion of sockeye females with abnonnal ovaries was 0.14%. The 
described deviations in gonadal development are probably not rare. 

(viii) Investigation of Salmon Stocks in the PacifIC Ocean in April-Iuly 1995 

During the period June I-July 18, 1995, tagging studies were conducted by SRTM Nazarovsk in the 
northwest Pacific Ocean and the western Bering Sea. Sahnon were captured using troll and jiggers. 
Nine troll catches of 4-12 hour duration and some jiggers catches were completed. It showed 
ineffectivity of these gears for this purpose from the side of SRTM type vessels. In July 1995 the 
standard hydrological survey in the western Bering Sea was also carried out. 

2.4 United States 

(i) Origin of Chum Bycatch 

The Bering Sea walleye pollock trawl fishery in some years incidentally harvests large numbers of 
chum salmon, which is commonly referred to as bycatch. Due to declining spawning escapements of 
chum salmon to some Western Alaska areas, the stock origins of the chum salmon bycatch was seen 
as important to the evaluation of this fishery's effect on those stocks. Tagging studies have shown 
that chum salmon originating from throughout Asia and North America migrate through the eastern 
Bering Sea. A method for estimating stock composition in mixed-stock fisheries, referred to as ge
netic stock identification (GSI), has been used on the west coast of North America to evaluate stock 
contributions to salmon fisheries. Cooperative efforts between state and Federal agencies have led to 
the development of a comprehensive genetic baseline for Pacific Rim chum sahnon stocks that allows 
GSI to be used to assess the stock contributions to fisheries such as the Bering Sea trawl fishery. 

In 1994, the National Marine Fisheries Service, Auke Bay Laboratory, initiated a feasibility study on 
the use of GSI to determine the stock origins of the Bering Sea trawl fishery chum salmon bycatch. 
The objective of this first year of study was to determine whether the existing observer program 
could provide tissue samples from the bycatch of sufficient quantity and quality for genetic analysis. 
The study was not designed to provide statistically valid samples of the total chum sahnon bycatch. 

Results from this first year determined that the observer program can provide high quality samples 
for genetic analysis, and with proper sampling design, can provide enough samples to represent the 
total chum salmon bycatch. Stock composition estimates for the 1994 fishery samples were 
comprised of from 42% to 58% Asian stocks, from 20% to 35% Western Alaska stocks, and from 
11 % to 30% Southeast Alaska/British Columbia! Washington stocks. One small sample (N =47) of 
maturing fish showed a surprisingly large contribution of British Columbia stocks (53%). 

(ii) Mixed Stock Analysis of PacifIC Rim Chum Salmon 

Chum sahnon populations from the Pacific Rim form mixed-stock aggregations during their ocean 
residency. In Alaska, migrating chum salmon are harvested incidentally in sockeye sahnon fisheries 
during June in the areas of South Unimak Island and Shumagin Islands (South Alaska Peninsula). 
Numerous tagging studies have shown that these fish originate throughout the Pacific Rim. A large 
genetic database for chum salmon using allozyme data has been developed over the last decade from 
populations around the Pacific Rim. This database can be used to provide information on migration 
routes and fishery composition. 
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A baseline of 69 stock groupings, representing the entire geographic range of the species, was 
evaluated for its ability to identify stocks in complex mixtures of Asian and North American chum 
salmon. The database was then used to estimate the origin of 2,000 individuals caught in the 
Unimak Area of the South Alaska Peninsula during 1993 and 1994 using a maximum likelihood 
algorithm. The relative contributions of eight major regions (Japan, Northwest Alaska, Yukon River 
fall run, Alaska Peninsula and Kodiak Island, Southeast Alaska, British Columbia and Washington) 
were reported. Results indicated that northwest Alaska populations predominate in the fishery with 
estimates of the proportional contribution ranging from 0.52 to 0.62. 

A mitochondrial DNA (mtDNA) marker was assayed in 400 of the 1994 samples to provide an in
dependent estimate of the Japanese component using the baseline of Park et al. (1993). The mtDNA 
(0.095) and allozyme (0.091) estimates were virtually identical for these 400 samples. Analysis of 
1994 samples from the Shumagin Islands, continued monitoring of the South Alaska Peninsula June 
fishery, and continued expansion of the chum sahnon baseline is planned. Continued collection of 
spawning populations from Russia and monitoring of Japanese hatchery populations is desirable. 

(iii) Migrations, Abundance, and Origins of Salmonids in Offshore Waters of the North 
PacifIC 

The research conducted in 1995 by the Fisheries Research Institute (FRI), University of Washington, 
under contract to the U.S. National Marine Fisheries Service was in three major areas: (1) 
international cooperative high seas sampling and tagging, (2) ocean ecology, stock assessment, and 
carrying capacity research, and (3) scale pattern analyses to determine age, growth, and stock 
origins of sahnon. Sampling and tagging were carried out aboard two Japanese research vessels in 
June and July in the central North Pacific Ocean, Bering Sea, and Gulf of Alaska. Salmonids were 
tagged, marked with oxytetracycline for experimental age and growth validation research, and 
released. Ten U.S. high seas sahnon tags were returned between 1 September 1994 and 31 August 
1995. The results from pink salmon tagging in the central Gulf of Alaska (10% tag recovery rate) 
indicate extensive mixing of South Peninsula, Kodiak, Prince William Sound, and Southeast Alaska 
pink salmon during their last month at sea. Salmonids were examined for missing fins, and coded
wire tags were recovered from three fish (all Washington origin steelhead). Research gillnet catch, 
age, weight, and length data, and stomach contents data from cooperative Japan-U.S. cruises were 
summarized by oceanographic region. Cooperative Japan-U.S. research on salmonid food habits in 
the North Pacific indicates that there is a limitation in the capacity of crustaceous zooplankton to 
provide energy for salmon production. Bioenergetic modeling of pink salmon using high seas field 
data showed that at a constant ration, salmonids have much better growth in the cooler water 
temperatures of the Bering Sea than in the warmer waters of the Transition Domain of the central 
North Pacific. Prey energy density is being measured from new field collections of salmonid prey 
organisms. Graduate student research begun in 1995 involves the development of a generalized 
model of system organization and carrying capacity. Scales, otoliths, and biological data from the 
chum sahnon bycatch in the 1994 B-season pollock fishery in the Bering Sea were analyzed. A scale 
pattern study of the stocks of chum sahnon in the B-season bycatch, initiated in fall of 1994, was 
continued. The results will be used to estimate fleet-wide bycatch of chum sahnon by region-of
origin. Chum scale measurement techniques were standardized with Fisheries Agency of Japan 
(FAJ) researchers, who are collecting the Asian chum scale data for this analysis and cooperative 
studies of chum salmon growth. The utility of the historical FAJ chum baseline in stock 
identification was investigated. Measurement of scales for the 1994 North American chum sahnon 
baseline was completed, and preliminary analysis indicates three major clusters of North American 
stocks. A time series of scale measurement data from sahnonids caught on the high seas is being 
collected to investigate trends in salmonid abundance and growth by major ocean production region. 
FRI is cooperating with Japanese researchers in a study of the relationships between fish size, scale 
growth, and rates of protein synthesis (determined by RNA-DNA analysis) in chum, pink, and 
sockeye salmon caught on the high seas. The long-term (1907-1991) Bristol Bay (Nushagak 
commercial fishery) sockeye salmon scale growth time series was updated with 1992-1994 data. 
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Paired otolith and scale samples are being collected from salmonids during international cooperative 
high seas research cruises for the development of indices of ocean growth. 

(iv) Recoveries of Coded-wire Tagged Salmonids 

The results of sampling for coded-wire tagged salmonids by scientists on research vessels and by 
U.S. observers on groundfish vessels in the North Pacific Ocean and Bering Sea from January 1, 
1994 through August 31, 1995 are summarized. Release and recovery information from 194 coded
wire tagged salmonids is reported for the first time: 59 recoveries during September 1 to December 
31, 1994 and 135 recoveries from January 1 through August 15, 1995. The recovery of a chum 
salmon from Nimpkish River, B.C. in the Bering Sea represents a significant range extention for 
B.C. chum salmon. 

(v) Summary of AU-Nation Hatchery Releases of Salmon in 1992 

The estimate of 5.5 billion juvenile salmon released into the North Pacific from hatchery and other 
artificial propagation program in 1992 is a significant increase over estimates of 2.3 and 4.4 billion, 
respectively, in 1976 and 1985. Chum salmon represent 55% of the current total followed by pink 
salmon which account for 29% of the total. Much of the increase is from Alaska, where in 1976 
only 6 million hatchery salmon were released compared with 1.3 billion in 1992. With increasing 
emphasis on questions about carrying capacity of Pacific basin waters for salmonids, and the 
reductions in average sizes of some species, concomitant with record harvest levels of adults in many 
regions, it is hoped new protocols established by NPAFC will provide a workable mechanism for 
annually updating data on total hatchery production. 

(vi) Incidental Catches of Salmonids by U.S. GroundflSh Fisheries in the Bering 
Sea/Aleutian Islands, Gulf of Alaska, and the PacifIC Coast, 1990-1995 

Groundfish fisheries are conducted primarily with trawl gear that occasionally catches Pacific 
salmonids. Other gear used to harvest groundfish -longline and pots - generally do not catch many 
salmonids. U.S. fishing regulations consider salmonids to be prohibited species for the groundfish 
fisheries, and when taken, they must immediately be returned to the sea. The incidental catches of 
salmonids are monitored by the U.S. National Marine Fisheries Service (NMFS) and estimated by 
its scientific observer program. At present, there are no specific limits set for salmonid bycatch in 
the Gulf of Alaska nor off the Pacific coast. In 1994, time-area closures were established in the 
Bering Sea to minimize the incidental catches of chum salmon. Additionally, incidental catch rates 
of individual vessels and the fleet average are monitored closely and made known to the fleet, so 
individual vessels can take voluntary actions to minimize their bycatch. 

The observer program coverage for the groundfish fisheries off Alaska is 100% for the large sized 
vessel fleet (greater than 125 ft. length overall) and 30% for the medium sized vessel fleet (60-125 ft 
length overall). The small sized vessel fleet (less than 60 ft. length overall) is not monitored by 
direct observer coverage. Instead, some of their catches are sampled when they deliver to 
motherships or shore-based processing plants. Motherships are staffed 100% of the time by 
observers and shore-based plants are staffed 30%-100%, depending upon the volume of fish 
processed. For the Pacific coast, only the at-sea processors (catch-processors and motherships) are 
included in these estimates. 

Estimated numbers of salmonids caught incidentally in the domestic U.S. groundfish fisheries in the 
Bering Sea/Aleutian Islands 1990 through 1994 were 30,501 in 1990; 79,133 in 1991; 83,405 in 
1992; 289,210 in 1993; and 140,811 in 1994. In the Gulf of Alaska, incidental catches were 21,085 
in 1990; 53,844 in 1991; 38,308 in 1992; 80,853 in 1993; and 54,486 in 1994. The Pacific coast 
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domestic groundfish fisheries off Washington, Oregon and California caught 617 sahnon in 1990; 
6,331 sahnon in 1991; 5,100 sahnon in 1992; 8,373 sahnon in 1993; and 4,001 sahnon in 1994. 
Through September 23, 1995, the incidental catches were 40,947 sahnon in the Bering Sea/Aleutian 
Island, 64,713 sahnon in the Gulf of Alaska, and 15,964 sahnon off the Pacific coast. The last joint 
venture operations took place in 1990 in the Bering Sea/ Aleutian Islands and off the Pacific coast. 
Their incidental catches of sahnon were 152 and 9,308 respectively. 

(See Table 6 on page 68) 

(vii) Summary Report on the Status of Groundfrsh Resources off the Coast of CaUfornia
Oregon-Washington in 1995 

The level of Acceptable Biological Catch (ABC) for each major species of west coast groundfish is 
generally set on the basis of a quantitative stock assessment. Assessments for 19 species have been 
conducted since 1988. The assessment for Pacific whiting is updated annually and other assessments 
are Updated approximately every three years. 

The west coast groundfish fisheries are generally managed with a constant proportional rate of 
harvest such that the expected level of egg production (or spawning biomass) per recruit will be 35% 
of the unfished level. The exception is Pacific whiting which has a more conservative and varying 
harvest rate in recognition of the extreme natural fluctuations in recruitment. Because many 
groundfish species have longevities in the 40-100 year range, the annual exploitation rates that 
achieve the spawning biomass per recruit goal are often as low as 5-10%. 

The groundfish stocks are generally fully utilized, although a few species such as shortbelly rockfish 
and jack mackerel remain essentially unutilized because of lack of market. Pacific whiting is fully 
utilized, but its abundance has been on a decline because of lack of strong recruitment since the 1984 
yearclass. The four species in the deepwater fishery are near full utilization. Within this set, 
sablefish abundance and recent average yield appear near long-term potential levels, and Dover sole 
abundance appears to have declined below target levels because of low recruitment in southern areas 
and because of high exploitation during the mid-1980s off Oregon. The abundance of shortspine 
thornyheads appears to be below its target level, and the deeper living, smaller bodied longspine 
thornyhead has not yet been fished down to its target level. However, the assessment for all four of 
these species have considerable uncertainty, and the sablei1sh assessment has been subject to a high 
level of scrutiny and criticism from the fishing industry. Within the set of rockfish, widow rockfish 
is relatively stable near its target level of abundance and yield. Off California, chillipepper rockfish 
have had a large recent increase in recruitment, while boccaccio continue to decline with reduced 
recruitment since the 1977 yearclass. Off Oregon and Washington, canary rockfish has declined 
substantially in recent years due partly to overharvest resulting from imprecise stock assessment 
information. A reduced harvest guideline and new vessel limits were established for canary rockfish 
in 1995. In that same area, yellowtail rockfish appears healthy and at a high level of abundance due 
to recent high recruitment. Pacific ocean perch appears to be only slowly rebounding from 
overharvest that occurred in the 1960s. The current level of catch, intended as bycatch in other 
groundfish fisheries, is near the overfishing level of exploitation. Black rockfish, an important 
recreational species off Oregon and Washington, appears fully utilized and probably is near its target 
level of abundance. However, the precision of all these rockfish assessments appears low given the 
amount of available information. For other species of rOCkfish, no estimates of abundance and 
exploitation rates are available. A first time assessment for lingcod in the northern area indicates 
that harvest over the past decade has bordered on overfishing, so in 1995 reduced harvest guidelines 
and new vessel limits were imposed. Among the other flatfish species, English sole appears to be at 
a high level of abundance due to recent large recruitments, and Petrale sole is near its target level of 
abundance and yield. 

(See Table 7 on page 69) 
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(viii) Summary Report on the Status of Groundfrsh Resources of the Eastern Bering Sea 
and Aleutian Islands in 1995 

The average eastern Bering Sea-Aleutian Islands groundfish catch during 1992-1994 was about 1.9 
million t. The total catch in 1994 was 1.86 million t, valued at $332 million (ex-vessel). The 
dominant species harvested were walleye pollock (1.28 million t valued at $210 million), Pacific cod 
(197,000 t valued at $65 million), and yellowfin sole (145,000 t valued at $18 million). 

Groundfish populations have been maintained at high levels since implementation of the Magnusson 
Fisheries Conservation Management Act (MFCMA). Their long-term potential yield (LTPY) is 
about 3.52 million t. The acceptable biological catch (ABC) of 3.07 million t for 1994 is slightly 
below LTPY. This potential, however, has not been fully utilized because catch quotas cannot 
exceed the optimum yield (OY) set by the fishery management plan (FMP) at 2.0 million t out of 
consideration for both socioeconomic and biological factors. 

Walleye Pollock: Pollock produce the largest catch of any single species inhabiting the U.S. EEZ . 
. The three main stocks, in decreasing order of abundance, are: Eastern Bering Sea (EBS) stocks, 
Aleutian Basin (AB) stock, and the Aleutian Islands (AI) stock. The EBS stock, sustained by the 
strong 1989 and 1992 year classes, is moderately high (near the level that produces LTPY) and fully 
utilized. The AI stock is believed to be in roughly the same condition as the EBS stock. 

Until 1992, another large fishery targeted the portion of the AB stock residing outside of the U.S. 
and Russian EEZs in the "Donut hole" of the central Bering Sea. However, historical catches from 
this stock were apparently too high (well over 1,000,000 t throughout the late 1980s) and not 
sustainable. The abundance of the AB stock was consequently greatly diininished, and all fishing 
ceased in 1993. 

In addition to the inter-jurisdictional problems previously posed by the Donut hole fishery, it now 
appears that a large component of the pollock population found within Russian waters is of U.S. 
origin. As pollock abundance in the western Bering Sea decreases, Russian effort may shift 
eastward (toward the U.S.) within the Russian EEZ. To the extent that this occurs, the probability 
of harvests from Russian waters affecting future yields within the U.S. EEZ will increase. 

Pacific cod: Pacific cod abundance remained high and stable throughout the 1980s. Although a 
series of below-average year classes (those spawned in 1986-88) led to a downturn in abundance 
during the early 1990s, this trend has been reversed due to a subsequent string of above-average year 
classes (those spawned in 1989-91). The cod stock is now considered to be healthy, increasing in 
abundance, and underutilized. 

Flatfish: All flatfish species are underutilized and, with the exception of Greenland turbot, of 
average-to-high abundance. The underutilization of flatfish results from the FMP requirement to 
maintain overall groundfish catches within the two million ton OY cap and a desire to prevent 
excessive incidental catches of Pacific halibut and king and Tanner crabs. Yellowfin sole is the most 
abundant of the flatfishes. Within the overall groundfish complex, yellowfin sole ranks second in 
terms of abundance, behind walleye pollock. In terms of harvest, yellowfin sole ranks third among 
the groundfish complex behind pollock and Pacific cod. Greenland turbot, the only depressed 
flatfish stock, is expected to decline further during the rest of the 1990s as a result of poor spawning 
success. 

Among the other flatfish species, abundance continues to be high/increasing in the cases of 
arrowtooth flounder and rock sole, and high/stable in the cases of flathead sole, Alaska plaice, and 
other flatfishes. Rock sole is now the second most abundant of the flatfishes and the third most 
abundant of all groundfish species, having increased steadily throughout the survey time series (i.e. 
since 1975). 
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Sablefish: Sablefish (or blackcod) is a valuable species caught mostly with long line and pot gear in 
depths greater than those fished by crawlers. Sablefish is considered to be a single stock from the 
Bering Sea-Aleutian Islands (BSAI) region to the Gulf of Alaska. The BSAI population declined 
substantially in 1990, perhaps due to migration into the Gulf of Alaska, and has remained at low-to
average levels since. Recent recruitment has been relatively weak. Sablefish is underutilized. 

Atka Mackerel: The Atka mackerel stock occurs mainly in the Aleutian Islands region. 
Previously, ABC for this species had been set conservatively low because of uncertainly regarding 
its abundance. However, trawl surveys conducted by NMFS in 1986 and 1991 have confirmed a 
higher abundance than was previously realized, and a gradual phase-in of substantially higher ABCs 
has been undertaken since 1992. Since the ABC phase-in has not yet been completed, the stock is 
considered underutilized. 

Other species: In recent years, "other species· catches have represented 1 % or less of the total 
groundfish catch. Sculpins and skates probably constitute most of this resource, but the abundance 
of pelagic squids, smelts, and sharks is largely unknown. The ABC has been set at the average 
catch level. 

(See Table 8 on page 70) 

(ix) Summary Report on the Status of Groundfrsh Resources of the Gulf of Alaska in 
1995 

The range of the preliminary 1996 ABCs for the target species in the Gulf of Alaska is 561,440 to 
685,240 t. Because of halibut bycatch mortality considerations in the high-biomass flatfish fisheries, 
the overall sum of the TACs for 1996 will be considerably lower than the sum of the ABCs. In 1995 
the sum of the TACs was 279,463 t, and the sum of the ABCs was 535,140 t. 

Gulf of Alaska groundfish catches have fluctuated around 200,000 t since 1989. The groundfish 
catches are dominated by walleye pollock, followed by Pacific cod, flatfish,and sablefish. The 1994 
groundfish catch of 238, 122 t was valued at $114.5 million (ex-vessel value). Sablefish comprised 
about 54% ($61.6 million). Other major revenue-producing species in 1994 were pollock ($18.1 
million), Pacific cod ($16.9 million), and flatfishes ($10.8 million). 

Pollock: Pollock abundance has been declining in recent years due to poor recruitment trends. A 
conservation exploitation strategy is utilized for pollock to accommodate concerns about maintaining 
the pollock stock above threshold levels and ecosystem considerations such as limiting forage fish 
(e.g. juvenile pollock) removals important to marine mammals and seabirds. Pollock are considered 
fully utilized. 

Pacific cod: Pacific cod are abundant and fully utilized, but are expected to decline due to a lack of 
significant recruitment. The last strong year class was the 1984 cohort. A conservation exploitation 
rate has been applied to Pacific cod in light of uncertainty about the magnitude of the population not 
sampled by the survey gear. 

Flatfish: Flatfish are in general very abundant, largely owing to great increases in arrowtooth 
flounder biomass. Flathead sole, rex sole and arrowtooth flounder are managed as separate 
categories, and the rest of the flatfish are managed as deepwater or shallow-water groups. Flatfish 
are under-utilized due to halibut bycatch mortality considerations. 

Sablefish: Sablefish are still considered to be abundant, although on a slow declining trend due to a 
lack of strong recruitment. They are fully utilized. Sablefish will be harvested under an individual 
fishing quota (IFQ) fishery for the first time in the 1995 season. This will Significantly change the 
dynamics of the fishery. 
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Rockfish: Slope rockfish are at low levels and fully-utilized. Within the slope group, Pacific ocean 
perch, shortraker and rougheye rockfish, and northern rockfish are managed as separate categories. 
The principal species of the slope group, Pacific ocean perch, and shortraker and rougheye rockfish 
are highly valued. Rockfish, particularly Pacific ocean perch, were intensively exploited by foreign 
fishing in the 196Os. Rockfish are long-lived, slow-growing species that are only now showing signs 
of rebounding from the heavy exploitation of three decades ago. A rebuilding plan is in effect for 
Pacific ocean perch. Thornyhead rockfish are also highly valued and believed to be at a low level. 
They are conservatively managed due to their sensitivity to over-exploitation. The abundance of 
pelagic shelf rockfish is unknown due to problems assessing the species with current methodology. 
The trawl surveys only sample those components of the population that are on or near smooth, 
trawlable bottom; since pelagic shelf rockfish are thought to inhabit the midwater environment at 
times, biomass estimates may underestimate true abundances. Very little is known about the biology 
of these fish; they are in need of further research. Demersal shelf rockfish are managed in Southeast 
Alaska; emphasis is placed on the target species, yelloweye rockfish. Traditional population 
assessment methods (e.g. trawl surveys) are not considered useful for these fish given their 
distribution, life history, and physiology. 

Atka mackerel: The Atka mackerel stock occurs mainly throughout the Aleutian Islands. Their 
abundance in the Gulf of Alaska has fluctuated greatly; they supported a large foreign fishery 
through the 1980s. By the mid-1980s the population had all but disappeared. They were combined 
in the "other species" category due to low abundance and absence of a directed fishery in 1988. 
Targeting resumed in 1990, presumably as the population once again expanded into the Gulf of 
Alaska. They were separated from the "other species" category and became a separate target 
category again in 1994. Abundance estimates are available from bottom trawl surveys; however, 
since they are a shallow, schooling species which tends to reside on hard, rough and rocky bottom, 
the trawl swept-area technique may not be appropriate. Further research on survey methodology is 
needed for this species. 

(See Tables 9, 10 on pages 71 and 73) 

(3) Salmon Catches 
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3.1 Canada 

Six species of Pacific salmon are harvested in British Columbia coastal waters. Sockeye, pink, and 
chum salmon are mainly harvested in commercial net fisheries while chinook and coho salmon are 
targeted by commercial troll fisheries, and (increasingly) by sport fisheries located primarily in the 
Strait of Georgia. Steelhead constitute a.minor component of the catch, and are not discussed in this 
document. 

In general, escapement goals are established in Canada for major sockeye, pink, and chum stocks, 
and fisheries are managed to meet these escapement objectives. Chinook and coho fisheries are 
managed to achieve specified harvest rates although escapement goals have also been established for 
key stocks. 

The 1994 catch of 63,192 t was about average for the period 1952-1994. Approximately half the 
1994 catch was composed of sockeye (29,745 t). The sockeye catch was well above the long term 
average of 17,150 t reflecting the increasing trend observed in recent years. Pink catches have been 
in decline since 1990 and the 1994 catch of 3,276 t was the lowest on record and well below the 
average catch of 20,858 t. Catches of chum salmon have increased gradually over the last 20 years 
with the 1994 catch of 20,239 t being slightly above the long term average of 13,400 t. Chinook 
salmon production has decreased steadily since the early 1970s and the 1994 catch of 3, 177 t was the 
lowest catch on record and well below the average catch of 5,474 t. Coho salmon catches in 1994 at 
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6,755 t were nearly double those recorded in 1993 but were still less than the long tenn average of 
9,250 t. 

3.2 Japan 

In 1994, the total catch of all salmon species was 78 million fish or 221,101 t (round weight). The 
largest catches were chum salmon (58.22 million fish, 191,523 t), followed by pink: (19.63 million 
fish, 27,679 t). Catches of other species were relatively minor. 

3.3 Russia 

In 1994, the total catch for all salmon species was 118 million fish or 167,703 t. The largest catch 
was pink: salmon (104.6 million fish, 125,508 t) followed by chum (8.5 million fish, 28,121 t). 

3.4 United States 

(i) Preliminary 1994 Commercial Sabnon Harvest Statistics for Alaska 

The commercial catch estimates for the 1994 season are provided by the Alaska Department of Fish 
and Game. Annual sport fish-harvest estimates, based on mail surveys, are available annually from 
the Alaska Department of Fish and Game. The most recent of these covers the 1993 season. 
Estimates for the 1994 sport fishery are expected to be available later in 1995. Catch estimates for 
the subsistence fisheries in 1994 are not yet available. 

The current 1994 all-species catch estimate for the commercial fishery is 196 million salmon. 
Nearly 864 million pounds of Alaskan salmon entered fish markets in 1994, with an estimated ex
vessel value of $480 million. The ex-vessel value is up from the estimated $390 million for the 1993 
season, but down from the estimate of $575 million for the 1992 season. Also provided are detailed 
estimates of commercial harvest for the Alaska Department of Fish and Game's four fisheries 
regions. Historical catch estimates are provided from 1970 to 1994 for the five salmon species 
harvested commercially in Alaska. 

The 1994 all-species Alaska catch set yet another new record. The previous record, set in 1993, was 
193 million salmon. With very few exceptions, Alaska's salmon runs are healthy; most spawning 
stock sizes are very near levels the Alaska Department of Fish and Game considers ideal. 

(ii) Summary of Ocean and Major Inland Sabnon Harvest Data for Washington, Oregon 
and CaUfornia 

This report provides a summary of recent commercial and recreational harvest data for chinook, 
coho, and pink: salmon caught in United States ocean salmon fisheries off Washington, Oregon, and 
California. Harvest of chum, sockeye, and steelhead is very rare in ocean fisheries in this area and 
is not routinely summarized. 

In addition to ocean landings, salmon harvest is also reported for Puget Sound (Washington 
landings), the Columbia River, and the Klamath and Sacramento River basins of California. These 
fisheries include a major portion of the landings for all commercial and recreational salmon fisheries 
in inland waters in the three Pacific Coast states and Idaho. 

The ocean and Puget Sound landings data are extracted from an annual summary produced by the 
Salmon Technical Team and staff of the Pacific Fishery Management Council. An annual report 
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prepared jointly by the Oregon Department of Fish and Wildlife (ODFW) and Washington 
Department of Fish and Wildlife (WDFW) served as the source of Colwnbia River sahnon harvest 
data. California inland salmon landings were obtained from internal reports of the California 
Department of Fish and Game. 

Ocean sahnon landings data in nwnbers and pounds of fish are provided for recent years through 
1994. The 1994 ocean sahnon season was the most restrictive on record in the Council management 
area. For non-Indian fisheries, the season included a complete coastwide closure to coho retention 
and a complete closure of all sahnon fishing north of Cape Falcon, Oregon. 

(iii) Salmon Escapement Estimation in Alaska 

Escapement estimation in Alaska is very decentralized. The Alaska Department of Fish and Game's 
local biologists use their own judgement to select escapement estimation methods that seem most 
appropriate to the local situation. Across Alaska the local biologists have varied resources available 
to them for this purpose. To date, there is no standardized database of escapement estimates for all 
of Alaska, and no formal standardization of methods. The methods fall into five categories that are 
generally thought to go from the least reliable to the most reliable in terms of accuracy and 
precision: (1) aerial and stream-walk surveys, (2) mark-recapture methods, (3) fixed station 
hydroacoustic surveys, (4) counting towers, and (5) weir counts. General principles and rules that 
have guided most biologists are discussed, as is recent work on understanding the bias and variation 
found in Alaska's estimates. 

Following the Exxon Valdez oil spill, anticipated litigation over damage to the salmon resource 
created a strong need to either defend or attack the historical estimates, depending on whose side in 
the litigation one supported. Considerable resources were devoted to studying historical biases and 
improving the estimates of escapement in Prince William Sound for upcoming court actions.. As part 
of this effort, weirs were used to conduct stream-life studies and to directly observe the bias 
associated with individual observers and the bias associated with habitat type. The major findings of 
these studies were that (1) previous estimates considerably underestimated the actual escapement, (2) 
there is considerable inter-observer variation in observational error, (3) there is a strong odd
year/even-year component to observer bias that is driven by the changing relative proportion of 
intertidal spawning, and (4) interannual and within-year spatial variation in stream life are important 
elements of the escapement process. 

(4) Salmonid Enhancement Production 

54 

4.1 Canada 

No information was SUbmitted. 

4.2 Japan 

Total juvenile sahnon released from hatcheries stood at about 2.2 billion, but remained at about the 
1983 level in 1994. Chwn salmon releases in 1994 were approximately 92.9%, and pink sahnon 
were approximately 6.3% of the total releases. The remaining releases were masu and sockeye 
sahnon. Chwn and pink sahnon were released at the fry stage. Masu and sockeye sahnon releases 
contained fry, juvenile, and smolt stages. 

In 1994, adult sahnon captured for the enhancement program totalled about 7.6 million, of which 
approximately 74.3% were chwn, and 25.1 % were pink sahnon. 
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(See Tables 11 and 12 on page 75) 

4.3 Russia 

No infonnation was submitted. 

4.4 United States 

Over 1.7 billion salmon eggs were collected by Alaska hatchery operations in 1994. In addition, 1.3 
billion fish were released and 35 million fish were harvested in the common property fisheries as a 
result of the ocean ranching program. This harvest represents 19% of the record-breaking 1994 
commercial harvest of 196 million fish. 

(See Table 13 on page 75) 

(5) Coordination Of ScientifIC Research Activities 

5.1 Report of the Science Sub-Committee on Status of Science Plan 

The Science Plan working group fonned at the March 1995 meeting of the Research Planning and 
Coordinating Group of the CSRS completed the Preliminary Science Plan. The Science Sub
Committee met at the time of the Third Annual Meeting, discussed the Plan, and recommended that 
it be approved by the Commission. 

CSRS endorsed this recommendation. 

5.2 Report of the Working Group on Methodology Standardization 

During 1995, the first task of the working group was to develop a questionnaire on survey 
methodologies. The primary purpose of the questionnaire is to obtain infonnation from the Parties on 
the diversity of sampling gears and methods used for routine surveys on salmon research vessels in 
the North Pacific Ocean. A draft questionnaire was developed but has not yet been adopted by the 
working group nor distributed to the Parties. The questionnaire will be finalized by the working 
group following the Third Annual Meeting and distributed to the Parties. Responses by the Parties 
to the questionnaire will be used to produce further reports to the CSRS and will include lists of 
sampling gears and methodologies currently used by the Parties, recommendations on NPAFC 
standard gears, and recommendations on research to intercalibrate gear type. There was consensus 
among the working group on the use of CTD casts for hydrographic data, bongo nets for 
meso zooplankton, and that fishing gears will vary according to research objectives and the 
capabilities of research vessels. Nonetheless, subsequent reports will make recommendations on 
appropriate gears for studying different species and life history stages. 

CSRS endorsed this report. 

5.3 Report of the Working Group on Stock Assessment 

The Stock Assessment Working Group met to review the objectives developed during the 
March 1995 Research Planning and Coordinating Meeting and progress towards achieving 
these objectives. There was agreement that each party would continue to work towards 
the stated objectives. A further review and report will occur during the next Annual 
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Meeting. The objectives for this working group remain unchanged at this time. 

CSRS endorsed this report. 

(6) Statistical Yearbook 

The committee reviewed a report submitted by the Statistical Yearbook Working Group. 

The committee recommended that the Secretariat arrange for all of the past INPFC Statistical 
Yearbooks to be keypunched. 

The committee recommended to approve the format for the NP AFC Statistical Yearbook. 

The committee reviewed an issue of obtaining catch statistics from countries that are not members of 
the North Pacific Anadromous Fish Commission and recommended that the Secretariat send further 
letters of inquiry. 

The Russian Party stated that Russia is prepared to provide data of non-anadromous fish species for 
the 1994 Statistical Yearbook and thereafter. 

The Secretariat informed the committee on the status of the 1992 INPFC Statistical Yearbook, which 
is scheduled to be published in the first half of 1996. The Secretariat made a short report on the 
status of the 1993 Statistical Yearbook. 

(7) Other Publications 

The committee recommended that the Proceedings of the 1996 International Symposium on 
Assessment and Status of Pacific Rim Salmonid Stocks be published by the Commission as the first 
NPAFC Bulletin. 

(8) Methods for IdentiFreation of Fish Origins 

Report of the Working Group on Stock IdentiFreation and Growth 

The Working Group on Salmon Stock Identification and Growth has produced a draft report that 
provides the history and methodologies of these two subjects. It also includes an extensive reference 
section and a list of personnel, facilities, and data archives for each country. The report is a first 
draft, and the Parties may wish to suggest further modifications after discussions in their respective 
countries. 

The CSRS endorsed this report. 

(9) Cooperation with relevant international organizations 

9.1 Report of the Science Sub-Committee on coordination of the implementation of NPAFC and 
PICES Science Plans 

The Committee on Scientific Research and Statistics reaffirms the need for NPAFC and PICES to 
jointly examine two critical issues identified by the Commission at the 1993 Meeting. 
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The Chairperson of the NPAFC Science Sub-Committee attended the May 24-26 meeting of the 
Carrying Capacity and Climate Change (CCCe) Implementation Group of PICES. A draft 
Implementation Plan was developed and later circulated for review and comment by the Parties. The 
draft PICES plan states: Cooperation is envisaged with several existing international organizations in 
the region, including the NPAFC, the International Pacific Halibut Commission, and new 
organizations concerned with fisheries in the international area of the Bering Sea and with tuna in the 
North Pacific. 

At its Fourth Annual Meeting PICES endorsed establishment of a task team to deal with the basin 
scale component of the CCCC and approved the following recommendation: 

In its planning for basin scale studies, BASSI and the Executive Committee2 should 
consider research elements that might be developed under NP AFC sponsorship and in 
support of this task should meet with the NPAFC Science Sub-Committee. 

It was also recommended that: 

A CCCC Workshop on conceptual/theoretical studies and model development should be 
held in Nemuro, Hokkaido, Japan, in late June 1996. A Scientific Steering Committee 
for the workshop should be established based on MODEL task team3

, with additional 
members from Working Group 74 and 95

, and the NPAFC Science Sub-Committee. 

CSRS reviewed the above recommendations of PICES and recommended that at least one member of 
the NPAFC Science Sub-Committee participate in the PICES-sponsored workshop as an observer in 
late June 1996. 

9.2 Review and clarifICation of the CSRS recommendation 94 S/2(ii), made at the Second 
Annual Meeting 

The committee noted that a draft format for the statistical yearbook had been completed. The 
committee recommended that the Commission: 

1. requests assistance from PICES to obtain data from its members that are non
NPAFC members to complete data tables for the statistical yearbook, and 

2. requests that PICES considers contributing additional data tables to the 
statistical yearbook to serve mutual needs of the two organizations 

1 A task team concerned with development of the basin scale component of CCCC 

2 CCCC Program Executive Committee 

3 A task team concerned with advancing the development of conceptual/theoretical and modelling studies 
needed for both regional and basin scale components of CCCC 

4 Working Group on Modelling Subarctic North Pacific Circulation 

5 Working Group on Subarctic Monitoring 
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9.3 Other matters 

Dr. Wooster, the President of PICES, extended his willingness to support the scheduled 1996 
International Symposium on Assessment and Status of Pacific Rim Sahnon Stocks in various ways, 
including distributing information on the symposium to its Parties. The committee welcomed Dr. 
Wooster's offer with gratitude. 

With regard to observers at the Commission's 1996 Annual Meeting, the committee recommended 
that the following organizations be invited to send representatives to act as observers: 

• Food and Agriculture Organization of the United Nations 
• Indo-Pacific Fishery Commission 
• Inter-American Tropical Tuna Commission 
• Inter-Govermnental Oceanographic Commission 
• International Commission for the Conservation of Atlantic Tunas 
• International Council for the Exploration of the Sea 
• International Pacific Halibut Commission 
• Nortb Atlantic Sahnon Conservation Organization 
• Northwest Atlantic Fisheries Organization 
• Pacific Sahnon Commission 
• North Pacific Marine Science Organization (PICES) 

(10) DevelopmenJ of the 1996 Workplan 

The committee recommended the following workplan to be used for CSRS in 1996: 

Work Pilln Item 

(a) report on last year's sahnon catches, escapement, and 
wild and artificial production of juvenile sahnon; 

(b) review results of sahnon stock assessment research 
and the condition of sahnon stocks; 

(c) review and summarize results of this year's salmon 
research beyond 2oo-mile limit; 

(d) exchange biological samples as necessary; 
(e) review and summarize sahnon research plans for 

next year beyond 2oo-mile limits; 
(t) propose data exchanges; 
(g) review any documents submitted to the Commission 

prior to this year's annual meeting; 
(h) the Parties will review any research proposals 

submitted in accordance with Article VII paragraph 6; 
(i) consider international collaboration with relevant organizations 
(j) consider a report to the Commission; 

Interim Term of Reference 

1 

1 and 6 

2 

5 
5 

5 
6 and 7 

8 

6 and 7 
12 

Each Party's specific research and vessel cruise plans in relation to the 1996 Workplan are outlined 
below. 
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10.1 Research Plans 

0) Canada 

C-l Distribution, Growth, and Bioenergetics of Salmon in the Eastern North Pacific Ocean 

Research will focus on obtaining a better understanding of the biological mechanisms underlying the 
sharp thermal limits on the distribution of Pacific salmon found in the Pacific Ocean. It is not clear 
why these thermal limits are as sharp as recent investigations have found, or what the implications 
are for oceanic influences on salmon productivity. 

The initiation of further work (possibly with the Uirited States) planned to study the migration 
pathways of juvenile salmon during their first year at sea. The intent of this work is to establish the 
factors causing the migration of salmon to offshore waters during their first year in the ocean. 

In addition, preliminary work is underway to examine the accuracy of archival tags to tag salmon at 
sea. If tfiis feasibility study is successful, it will be possible to tag salmon at sea with "smart" tags 
that will record their geographic position each day, plus provide a detailed record of the depth and 
ocean temperature of the salmon each 5 minutes. The current feasibility study is focussing first on 
assessing whether the geographic accuracy of the tags is sufficient for their intended purposes, and 
second to determine whether internal implantation of the tag in the gut of the salmon will cause 
significant mortality. We expect to provide a report to NPAFC by the next annual meeting on these 
issues. 

Proposed salmon life history modelling of salmon will allow us to examine the interaction of sahnon 
populations, and the interaction of salmon and climate, using simulation. We are also hoping that 
these simulations models will allow us to examine the effects using adults, females, and/or eggs in 
routine stock assessment models (eg. Ricker curves). 

Recording the abundance of Atlantic salmon caught or recovered in B.C. is expected to continue in 
1996. 

C-2 Stock and Species Interactions in the Eastern North Pacific Ocean 

One aspect of this research will focus on retrospective analysis of interannual variation and 
covariation in the size of fish in different salmon stocks, particularly sockeye salmon, in relation to 
abundance in the North Pacific. A second aspect of this work will be conducted using archival scale 
collections to identify annual rates of marine growth for different stocks, and to relate these rates of 
scale growth to changes in marine abundance of Pacific salmon and oceanographic conditions. In 
addition, comparative work on the relative trophic position and degree of trophic overlap of the 
different species will be conducted using stable isotopes as an index of feeding history. Another 
aspect of the work will involve studies on the disease interaction between farmed and wild fish and 
the influence of parasitic diseases on ocean survivals of enhanced salmon. 

Detailed sockeye salmon biological data (weight, length. sex) collected from coastal catches since 
1912 will be consolidated into a database for retrospective analyses. In addition, a collection of 
historical sockeye salmon scales collected from sockeye since 1912 has recently been discovered. 
We should be able to obtain DNA samples (using PCR: polymerase chain reaction) from these scales 
and will allow examination of genetic changes in Nass, Skeena, and Rivers Inlet sockeye throughout 
most of the 20th century. 

As part of Canadian GLOBEC, our research in the Gulf of Alaska will develop calibrations among 
historical meso-zooplankton sampling gears (NORPAC and SCOR) in order that the extensive time 
series of data from Ocean Station Papa can be calibrated. This will lead to the development of a 
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standardized time series of meso-zooplankton data for the period 1956 to 1980. We expect to 
examine the time series for evidence of interaction between salmon, zooplankton, and oceanography 
at Ocean Station Papa. Additional calibration work may be necessary to calibrate the historical time 
series with more recent sampling using bongo nets. 

C-3 Climate Change vs. Survival, Strait of Georgia, Coho and Chinook Sahnon 

Canada (DFO) has funded a three-year multidisciplinary study of the biological and physical factors 
that affect the brood-year strength of Fraser River salmon stocks that pass through or reside in the 
Strait of Georgia. The emphasis of the study will be on chinook and coho, but there also appear to 
be impacts on chum, pink and sockeye. There is evidence that the shift in the ocean regime in 
1976-77 that increased the productiv~ty of sahnon residing in the open Pacific Ocean had the 
opposite impact on the coastal area in the Strait of Georgia. Our hypothesis is that the carrying 
capacity for salmon that reside in the Strait of Georgia decreased because earlier spring plankton 
blooms improved the survival of species that spawned earlier in the year. These species would 
compete directly or indirectly with salmon for food. If our hypothesis turns out to be correct, there 
may be evidence of a trade-off between decreased coastal survival for sahnon and improved high 
seas survival. In this study, the influence of hatchery-reared coho and chinook smolts on marine 
survival of wild smolts is also being investigated. 

C-4 Stock Identification (genetics, scales, etc.) 

Current stock identification research is focussing on genetic techniques. In addition, baseline scale 
data continue to be collected for chum salmon stock identification, and a study is being conducted on 
the use of parasites for stock identification among certain stocks of sockeye salmon. The genetic 
stock identification work is based on variability among stocks in nuclear DNA sequences. 
Microsatellite and minisatellite loci are being examined in chinook, coho, and sockeye sahnon using 
the PCR (polymerase chain reaction). Variability in Class I and Class II genes of the Major 
Histocompatibility Complex (MHC) is also being examined using the PCR. MHC genes are 
involved in the immune response and are the most polymorphic coding genes of the vertebrate 
genome. Sequence variability in the exons (coding regions) and variable number tandem repeat 
(VNTR) variability in the introns (non-coding regions) of MHC genes are being examined for stock 
specificity in chinook and coho salmon. 

Daily rainfall, air temperature, and wind data collected at B.C. stations since the late 1880s will be 
consolidated into a climate database to examine salmon/climate interactions. 

Finally, we will be undertaking research on the migration route of Fraser River sockeye salmon as 
they return to the Fraser River. Since 1976, they have returned with increasing frequency via 
Johnstone Strait, rather than the traditional route, through Juan de Fuca Strait. Our research will 
examine possible links between climate and migration route. 

(ii) Japan 

J-l Life History, Distribution, Growth, and Feeding Ecology 

Investigate the distribution of salmonids, by ocean age and maturity, based on data accumulated by 
research vessels in the North Pacific Ocean. Identify factors affecting sahnonid distributions, such 
as ocean temperature and interactions with other species. Investigate growth variations of 
sahnonids, based on age and body size of adult salmonids returning to spawning rivers and bio
logical data of salmonids collected by research vessels in the North Pacific Ocean. Examine 
formation of hard tissues, such as otolith and scales, in order to clarify the growth mechanisms. 
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Conduct experiments in order to clarify external (water temperature and feeding conditions) and 
internal (fish density) factors which cause growth variations of salmonids. Investigate the feeding 
ecology of salmonids in the North Pacific Ocean. Establish methods to assess the nutritional con~ 
dition of salmonids. Identify mechanisms of variations in feeding ecology and nutritional condition. 

J-2 Population Dynamics, Mortality, Carrying Capacity, and Ocean Environment 

Estimate the survival rates of salmonids from changes in salmonid abundance by age group and by 
year, based on data collected by research vessels. Investigate the occurrence of salmonids affected 
by diseases or predators, and distribution of predators. Investigate factors affecting the survival, 
such as predation, starvation, and diseases, by experimental methods. Establish methods to assess 
the carrying capacity of salmonid populations based on accumulated meteorological and 
oceanographic data (including plankton data) and biological data of salmonids, and examine the 
relationships between meteorological and oceanographic factors and salmonid carrying capacity. 

J-3 Stock Assessment, Biological Monitoring, and Stock Identification 

Develop methods for stock identification of salmonids including juveniles: (1) scale and otolith 
pattern analysis, (2) genetic analysis, and (3) artificial and biological tagging. Continue salmon 
research vessel surveys in summer, and establish methods to assess salmonid abundance and 
biological characters by species and stock. Establish methods of estimating abundance and survival 
of juvenile salmonids before wintering. Monitor genetic and reproductive characters, and population 
structure of mature salmonids returning to their natal rivers. Improve biological monitoring methods 
for primary and secondary producers, competitors, and predators of salmonids in the North Pacific 
Ocean. 

(iii) Russia 

R-l Mortality of Pink Salmon in the Western Bering Sea 

The isolation of pink salmon populations in northeast Kamchatka makes it possible to estimate the 
stock abundance of each generation at different stages of life. Based on the results of direct 
estimation of abundance of fry, smolts, and juveniles in Karaginski Bay, and stock abundance of 
adults returning to spawn, we hope to estimate pink salmon mortality during the 1980s-1990s. 
Habitat conditions associated with different brood years will be examined to identify the reasons for 
changes in mortality rates. 

R-2 

An evaluation of the abundance and feeding conditions of pink and chum salmon in the western 
Bering Sea will be undertaken during the fall of 1996. A pelagic rope trawl of 54.4/192 m and a 
vessel of the ST -R type will be used for research and survey purposes. In addition, to evaluate 
habitat conditions, oceanographic information and zooplankton are being collected in areas where 
salmon juveniles are being fished. 

R-3 Stock Identification 

Stock identification will be conducted using genetic and scale markers. Basic data will be collected 
from the main sockeye, pink, and chum populations, and from sampling of other salmon species. 
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Genetics. Research will be developed on an expanded geographic range of native populations of 
pink, sockeye, and chum sahnon: the data on some populations from the Kuril Islands and 
Kamchatka River Basin will be involved in the database, characterizing genetic divergence of those 
species. The electrophoretic study of Asian chinook sahnon will be initiated. Research on 
distribution of Pacific sahnon in the ocean will be focused on stock identification of pink, chum, 
sockeye, and chinook sahnon in mixed sample collections from the Bering Sea and Pacific Ocean in 
the area to the east of Northern Kuril Straits. 

Scales. Investigations concerning scale sampling and processing techniques will be aimed at their 
standardization. This will help with correct analysis of growth characteristics. The sampling and 
processing of other materials (otoliths, data on parasites, etc.) are also included in the program. 

R-4 Environmental Impact 

The main task of investigations is to estimate quantitatively the influence of environmental factors 
(temperature, hydrological conditions) on sahnon mortality during the embryo - larval stage. The 
observations are being conducted in the basin of the Bolshaya River, West Kamchatka. For 
comparison, qualitative indexes of sahnon reproducing in wild and regulated conditions were taken. 
The results could be used for the development of methods of forecasting sahnon returns. 

R-5 Distribution and Migrations of Russian Salmon at Sea 

Research will be undertaken during May-October 1996 in the Russian EEZ. Ichtyological, 
hydrobiological, and oceano logical data are being collected to determine feeding habits and 
migration patterns of local sahnon stocks during their pre-spawning period. Fishing vessels 
equipped with driftnets and scientific equipment will be used to collect that information. 

(iv) United States 

U-I Juvenile Salmon Growth in the Eastern North Pacific 

This set of studies is designed to address the following questions. Do sahnonids distribute to 
maximize growth, minimize predation, or is there no active selection of habitat? What are the 
effects of temperature, water current structure, and predator/prey densities on growth of juvenile 
sahnonids and ecologically-related fish species? Is the growth of sahnonids in the Alaska Coastal 
Current (ACC) limited by food supply, or by competition? The juvenile sahnonid growth studies 
comprised: (I) bioenergetic modeling of the effects of habitat quality and fish density on the growth 
rates of juvenile sahnonids and ecologically related species; (2) studies on trophic dynamics, diet 
overlap, and prey selectivity among juvenile fishes in the ACC; and (3) prediction of year-class 
strength and adult size of southeast Alaska pink sahnon based on first-year scale and otolith growth. 

U-2 Alaska Coastal Current Ecosystem 

This research examines how the broad- and fine-scale spatial distributions of juvenile salmonids and 
ecologically related species are related to the biological and physical features of the ACC epipelagic 
ecosystem. Research activities include: (1) broad-scale field studies of juvenile sahnonids that 
include a basic description of the physical and biological properties of the ACC using a combination 
of ship surveys and satellite observations; (2) fme-scale field studies that focus on aggregations of 
sahnonids or other juvenile fish to look for specific processes or factors that influence their spatial 
patterns in the ACC; and (3) evaluation of the effectiveness of various gear types in catching 
juvenile salmonids. 
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U-3 Stock Identification 

This research program is designed to develop biological markers capable of identifying stocks of 
sahnon in the North Pacific Ocean. These biological markers include genetic characters developed 
from protein electrophoresis and DNA, and non-genetic characters derived from scale pattern 
analysis. These data will assist in identifying the origins of stocks harvested in mixed-stock 
fisheries, and to determine the oceanic distribution of stocks. The first task is to develop 
standardized methods of genetic analysis among parties, and to identify important stocks of sahnon 
that should be included in the database. Contacts between investigators in each country with stocks 
of sahnon are being developed and arrangements will be made for the exchange of samples for 
analysis. A pilot project on sharing collection of scale pattern data is being conducted, and will be 
expanded if successful. A workshop to develop standardized techniques of scale pattern analysis has 
been proposed to be held in conjunction with the 1996 Annual Meeting. Agencies should be 
encouraged to continue collaboration of scales of important stocks of salmon. 

10.2 Proposed Vessel Cruises 

(i) Canada 

No plans submitted. 

(ii) Japan 

Six Japanese salmon research vessels are tentatively scheduled to conduct the following scientific 
research in the Sea of Okhotsk, western North Pacific, Bering Sea, and Gulf of Alaska in 1996. In 
the case of gillnet operations, gillnets less than 2.5 kill in length at sea will be used. The Hokko 
maru will conduct research with gillnets to obtain information on the distribution and stock 
abundance of Asian sockeye, chum, and pink salmon at stations along 165 0 E longitude in July. The 
Wakashio maru will conduct research with small mesh-sized gillnets to obtain data on the 
distribution and ecology of Japanese origin chum sahnon and Sakhalin origin pink sahnon juveniles 
in the Sea of Okhotsk and western North- Pacific from mid-July to mid-Augnst. The Wakatake maru 
will conduct research with gillnets and longlines to obtain data on the distribution and stock 
abundance of sahnon along 179°30'W longitude in the North Pacific and Bering Sea from early June 
to late July. The Oshoro maru will conduct research with gillnets, longlines, and small trawl to 
obtain data on the distribution and ecology of sahnon and other pelagic fishes in the North Pacific, 
Bering Sea, and Gulf of Alaska from early June to mid-Augnst. The Hokusei maru will conduct 
three cruises from June to August and one in October for oceanographic observations and research 
with gillnets to obtain data on the distribution and ecology of salmon and other pelagic fishes in the 
western North Pacific Ocean. The Kaiyo maru will conduct a trans-Pacific survey with a surface 
trawl to obtain data on the distribution and ecology of salmonids in January. The Kaiyo maru will 
conduct research with a surface trawl to obtain data on the distribution and ecology of juvenile 
salmon in the Sea of Okhotsk and western North Pacific in October and November 1996. 

(iii) Russia 

Proposed Russian Scientific Research Vessel Cruises to Study Salmon in the Northwestern Pacific 
for 1996 
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Purpose of Expedition Period and Region Vessel AUotment 

To study migration an4 feeding of 200-mile zone of the Vessels rigged for driftnet 
local salmon stocks Russian Far East, May- fishing, for oceanological 

Oct. 1996 and hydrobiological studies. 
3 vessels 

Determine abundance of juvenile Northwestern Pacific and 1 trawl vessel 
pink and other Salmonidae, and Bering Sea, Sept. -Oct. 
study their migration in the initial 1996 
period of their marine life 

Estimate mortality and migration Northwestern part of the 1 vessel 
of juvenile salmon during the Bering Sea, June-Aug. 
period of entry into the open sea 1996 
from rivers in northeast 
Kamchatka 

(iv) United States 

The United States will continue the research activities including cooperative participation of other 
Parties' scientists, outlined in the Ocean Carrying Capacity Program l

. 

(11) Invitation to State or Entity 

With regard to observers at the Commission's 1996 Annual Meeting, the committee reconunended 
that the following States be invited to send representatives to act as observers if they are not 
members of the Commission: 

~ People's Republic of China 
~ Republic of Korea 

(12) CSRS made no recommendations on Measures for the conservation of anadromous stocks and 
ecologicaUy rewted species; Observer Programs and Other measures needed under respective 
agenda items. 

(13) 1996 International Symposium on Assessment and Status of PacifIC Rim Sabnonid Stocks 

The Symposium Steering Committee submitted an outline of the International Symposium (Appendix 
5 on page 76). 

The CSRS reconunended that the Commission approve this outline. 

The Symposium Steering Committee submitted a draft "Announcement and Call for Papers" . 

The CSRS reconunended that the Secretariat arrange for wide distribution of the edited 
"Announcement and Call for Papers" by the end of November 1995 (Appendix 6 on page 78). 

1 NPAFC Doc. 119, listed in Appendix 8 

i 
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TABLES 1-13 

to the Chapter (2) "Scientific Research" 
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Tabk 1. Catch distributions of Pacific salmon (fish/hour of trawling) in diverse regions of the western Bering Sea in September-October 
1986. 

. .............................................................. ~!:!l.~~~~ .......................................................... . 
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Pink .p 
Chum .0 
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Chum abo 50 cm 
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Chinook 12-45 cm 
Chinook 45-96 cm 

32.0 
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0.1 
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0.1 

2.3 
0.3 
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0.5 23.7 
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4.8 
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0.1 
0.4 
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2.9 
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1.3 
0.1 

15.0 57.1 
14.8 7.7 
5.8 9.6 
0.3 14.7 
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6. Koryaksky shelf 12. Commander Basin 
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B"U •• u •• ".m."u .......... "" .................. U ... H"" ..... M:~1.t&~~?.P.~.£~!!!L .......................................................... . 

~B~!?!! .................... n:.~~ ..................... f.?;.1.~ ..................... ~f:.~.f ................... ~f.:?t. .................. g:?f. .............. !I.~.<!:y!:.?t. ............. ~,&g.~j.~!!: ...... . 

1 21.0 46.2 32.8 0.9 
2 1.8 10.6 35.4 49.6 2.6 1.5 
3 4.0 32.9 49.7 12.8 0.6 2.7 
4 23.8 59.5 16.7 0.4 
5 72.5 17.3 3.4 3.4 3.4 0.6 
6 0.5 35.5 40.5 20.9 0.6 1.0 
7 69.9 22.9 3.6 3.6 0.8 
8 89.9 9.4 0.2 0.5 49.4 
9 75.0 25.0 + 
10 94.3 3.7 2.0 1.0 
11 97.0 0.7 0.7 1.6 2.8 
12 0.3 79.1 16.0 2.0 1.3 0.3 19.1 
Total 4.6 77.3 10.5 3.9 3.1 0.6 80.2 

Regions: 1. Chukotkan shelf 7. Adjacent slope (to 1.6) 
2. Inner Anadyr Gulf 8. Western Aleutian Basin 
3. Middle Anadyr Gulf 9. Olyutorsky Bay 
4. Outside Anadyr Gulf 10. Korfa-Karaginsky shelf 
5. Navarinsky shelf 11. Karaginsky slope 
6. Koryaksky shelf 12. Commander Basin 
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Tabh! 3. Calculated numbers and biomass of sockeye in pelagic area of the Bering Sea and off the Pacific coast of Kamchatka, 1986-1992 

P~ri-;;d~:'~~~;:;~y'~;~~"""""""""""""""""·····················N~;b~;;·{;;;b;:·fi~h)·~i····················································Bi~~~~··········· ................... . 
~~~~!~~~.~:.~2 .......................................................... ~.i.y.~~ .. ~~~.!~~p.~ ...................................................... .£~~!!~.~!!~.!L. ...................... . 

18-28 em 
6.56 

16-25 em 
2.02 

20-30 em 
0.68 

to 30 em 

the Bering Sea 
28-44 em 44-58 em 

20.3 6.8 
29-43 em 

8.83 
35-45 em 

5.16 

30-44 em 

43-59 em 
6.79 

45-65 em 
5.02 

44-56 em 

Maturing: Total 
33.66 

Total 
17.64 

Total 
10.86 

Total 

19.8 

15.7 

11.2 

8.09-1.11.86 
708.0 

6.08-22.10.87 
708.0 

8.10-22.12.88 
757.2 

23.5-11.7.89 
896.5 

9.4-26.6.90 
896.5 

30.9-18.11.90 
896.5 

22.6-12.7.91 
378.3 

26.11.91-8.1.92 
316.8 

3.7-18.7.92 
168.0 

1-22 11.86 
449.2 

22.10-10.11.87 
449.2 

6-9.4.90 

3.05 1.88 2.15 7.08 9.64 
18-22 em 24-36 em 40.54 em 41-66 em Total 

0.07 2.14 0.64 0.35 3.2 2.52 
22-30 em 36-46 em 46-58 em Total 

0.45 0.66 0.47 1.58 1.49 
to 21 em 23-36 em 36-59 em 60 em Total 

0.08 4.82 2.49 0.01 7.4 4.71 
20-28 em 28-42 em 48-56 em Maturing Total 

1.4 5.15 4.45 11.0 10.1 
18-28 em 29-43 em 43-62 em Total 

7.5 2.0 1.7 11.5 5.7 

5 trawlings 
22.6-12.7.91 18-22 em 24-40 em 40-57 em 34-66 em Total 

449.2 17.7 14.3 10.5 42.5 42.5 
13.11-28.12.91 20-24 em 30-46 em 46-58 em Total 

......... ¥.?:f. .................................... g .. .!.? ...•..•.•.................... ~:2 ......................... ~:.~~ .......................................................... ~:9.~ ............... ~.& ...... . 

Iqk!!!.~: .... ~~~~~~.~!!!~?~£~!£!J:~~.mJ~.~~.~~r..~.§~!l .. ~~.!.?.~~;.!.?~L ........................................................................................................... . 
y!l.~! .......................................... ~.~Bj.~~9':.QJx~~~9' .. ~~G.i.~.~ ................................... b.:~~X.~.~~&~?~ ........................................ !m!!!... ........... . 

1985 24,739 3,120 27,859 
1986 10,811 3,714 14,525 
1987 39,480 4,970 44,450 
1988 10,651 5,100 15,751 
1989 59,876 3,090 62,966 
1990 25,558 1,554 27,112 
1991 72,462 1,654 74,116 
1992 11,771 2,322 14,093 

.~2?~ ........................................................... ~.~l.~.~.~ ............................................................... ~,.~.~.~ ................................................ ~~t9.~ ......... . 
b.:Y.!l.~B~ ..................................................... }.~lJ.?? .............................................................. ~}.~.~;? ............................................... ~?!~~? ......... . 

Iqk!!!.~: .... ~.P.~!~~.£?mP.?~!!!?~.?f.~'!.~~j!!!!.~.~!~?~.~.~~£!!~.~.!!!.!!!!l .. ~~!!&.~~~ .. ~'?~J.??~.~L??Q.p.~r.R!!: ................................................................. . 
:'?p.~.i~~ .................................... !:f.>.~=.~!~.£!l.t.'?h~~.it2t.!!!.~~~~.~.~!~.:.y.!l.~!. ............................................ 1Y.~~!lR.~ .. ~~'!.!lJ .. '?~~~.~ .. (tL ....................... . 

Pink: 2,462 (1986) - 55,507 (1989) 21,148 
Chum 2,306 (1976) - 12,822 (1983) 7,850 
Sockeye 224 (1976)- 521 (1984) 407 
Coho 13 (1990) - 39 (1979) 29 
Chinook 89 (1990) - 287 (1977) 167 

b.:!!.~l'.~£~!l.~ ..................................... ?!~f.? ... J~?~92.= .. ~f.!~~ .... Q~~~L ............................................................... .f.?!~9.L .............................. . 
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Table 6. Total groundfish catch and estimated bycatch of chinook and other Pacific salmon in U.8. ground fish fisheries, 1990-1995. I 

Year Region Groundfish Chinook Chum Coho Sockeye Pink Total 
Catch (t) 

............................................ Numbers offish ............................................. .................. _ ..................................................................................................................................................................................................................... 
Domestic 

1990 BSAI 1,706,379 14,085 16,202 153 30 31 30,501 
1991 BSAI2 2,154,903 48,873 29,706 396 79 79 79,133 
1992 BSAI 1,963,523 41,955 41,450 83,405 
1993 BSAI2 1,754,384 45,964 243,246 289,210 
1994 BSAI 1,855,031 44,380 96,431 140,811 
1995 BSAI 1,725,970 20,439 20,508 40,947 

1990 GOA 244,397 16,913 2,541 1,482 85 64 21,085 
1991 GOA 269,616 38,894 13,713 1,129 51 57 53,844 
1992 GOA 269,797 20,462 17,846 38,308 
1993 GOA 255,434 24,465 56,388 80,853 
1994 GOA 239,503 13,973 40,513 54,486 
1995 GOA 187,301 10,822 53,891 64,713 

1990 wod 4,478 617 0 0 0 0 617 
1991 woe3 198,953 6,165 11 132 0 23 6,331 
1992 woe3 155,333 4,863 237 5,100 
1993 woe3 99,698 4,843 3,530 8,373 
1994 woe3 175,731 3,626 375 4,001 
1995 woe3 103,553 11,550 4,414 15,964 

................... _ .......................... u ..................................................................................................................................................................................... 

1990 BSAI 133,438 
1990 GOA 0 
1990 woe 172,069 

Regions: BSAI = Bering Sea/Aleutian Islands 
GOA = Gulf of Alaska 
WOC = Washington-Oregon-California 

Joint Venture 

147 2 
0 0 

9,141 133 

I Through 9/23/95 
2 1 steelhead was reported in 1991 and 5 steelheads were reported in 1993 
3 At sea processing only 

2 0 0 152 
0 0 0 0 

34 0 0 9,308 

Note: Many of the numbers in this table have changed since last year's report. This is primarily due to a NMFS revision of the 1991-93 
catch estimates. Also, for the year 1992-95, the estimates of non-chinook salmon have not yet been separated by species. Thus, the 
number of non-chinook salmon are listed as a single value for each year. 
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Table 7. Estimated commercial groundfish landings (t) for Washington-Oregon-California management areas, 1986-1994.' (Excludes joint 
venture and foreign catches) 

............................................................................................................ ··Aii·~;;~································· .. ········ .................................................. 
~~f;!!tf ............................................... T2§??::::::::)?ii.:::::::J?~~::::::::J2§p.::::::::Xtj§jj.:::::::::!.Cb..L·:::::J2P.~::.·.·::::X?i.i.:::::::jCb..1:.'::::::::::::: ... 
Roundfish 

Lingcod 1,882 2,585 2,628 3,447 2,929 3,182 1,920 2,203 1,890 
Pacific cod 333 2,270 3,332 2,184 1,065 1,796 1,779 1,367 866 
Pacific whiting' 3,462 4,768 6,876 7,418 12,825 204,323 198,856 137,916 232,522 
Sablefish 13,144 12,794 10,789 10,255 8,996 9,470 9,298 8,121 7,545 

Total roundfish 18,821 22,417 23,625 23,304 25,815 218,771 211,853 149,606 242,823 

Rockfish 
Pacific ocean perch 1,431 1,010 803 1,456 984 1,420 1,078 1,297 975 
Shortbelly 2 0 0 2 0 4 53 7 50 
Widow 9,358 12,231 10,887 12,722 10,554 6,524 6,063 7,746 6,198 
Thomyheads 3,638 3,739 5,592 7,925 10,118 6,374 8,606 9,104 7,892 

Other rockfish 
Bocaccio 1,033 1,264 1,307 868 689 1,723 1,789 1,886 1,025 
Canary 1,910 2,751 1,699 2,230 1,334 2,847 2,802 2,673 1,049 
Chilipepper 669 971 1,194 724 732 1,962 1,425 1,434 1,382 
Yellowtail 3,970 3,950 4,652 4,217 4,251 3,614 5,962 4,598 4,961 
Remaining rockfish" 4,232 5,446 9,889 4,593 2,983 4,876 4,444 5,036 5,036 
Unspecified rockfish 10,686 9,008 4,571 9,140 11,557 6,258 4,581 4,464 2,766 

Total rockfish 36,929 40,370 40,594 43,877 43,202 35,602 36,803 38,246 31,334 

Flatfish 
Arrowtooth flounder 0 0 0 0 5,824 4,945 3,573 2,713 3,251 
Dover sole 17,286 18,442 18,002 18,797 15,693 18,223 16,014 14,323 9,300 
English sole 2,029 2,472 2,094 2,396 1,913 2,185 1,615 1,602 1,098 
Petrale sole 1,732 2,204 2,131 2,135 1,765 1,927 1,550 1,503 1,360 
Other flatfish' 3,279 2,916 2,711 6,513 2,503 3,236 2,006 1,925 2,326 

Total flatfish 24,326 26,034 24,938 29.841 27,698 30,516 24,758 22,066 17,335 

Other fish 
Jack Mackerel 0 0 65 0 0 139 525 277 201 
Others 2,646 3,502 2,499 694 906 1,433 1,713 2,390 2,536 

Total other fish 2,646 3,502 2,564 694 906 1,572 2,238 2,667 2,737 

QM~ .. '!9.T.A~ ............................. ~f.,Zf.f. ...... ?f.!~f.}. ...... ?h?~.L. ... 2Z,Z.~~ ...... ?Mf.L ... ?&M§.L. .. ~ZMg .... f..l.f.!~~ ....... ?:?~J.f.~.? ............... 

Data source: Data for 1986-1993 were extracted from PacFIN December 19, 1994 with log-adjusted WDFW trawl landings and updated 
WDFW rockfish species composition. Data for 1994 were extracted from PacFIN on March 15, 1995. 

a The data are preliminary. There are minor discrepancies in landings due to deficiencies in data supplied by the three states, 
difficulties in detennining where actual catches were made when the port of landing was in another catch reporting area, 
adjustments made on the basis of logbook information, inaccuracies in estimates of rockfish species composition, and other 
factors. Minor corrections may be necessary each year. 

b Totals include landings from unknown INPFC areas. 

C Whiting landings in 1991 and later do not include discards by the at-sea fleet. 

d Remaining rockfish are all species of rockfish not specifically listed on this page. 

e Arrowtooth flounder landings are included with "Other flatfish". Prior to 1989, arrowtooth flounder landings were recorded 
under "Other fish" . 
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Table 8. Biomass, acceptable biological catch (ABC) for 1996, and catch for groundfish in the eastern Bering Sea (BS), Aleutian Islands 
(AI), or combined BS and AI regions (BSA), as appropriate . 

. ~ ....................................................................................................................................................................................................................................................... . 

. s.e~l!!.~-! ...................................... A.r:~'! .................... !!!.t?'!!IE!:. ••••••••••••••••••••••• 1!!.c:. ...................... 9.!!£~.fW!:!L. ................... 9!:!S~ . .f!.?2l.L .......... . 

Walleye pollock BS 8,080,000 1,250,000 1,362,694 788,322 
AI 189,000 56,600 58,704 63,332 

Pacific cod BSA 1,620,000 328,000 196,572 195,881 
Yellowfin sole BSA 2,770,000 277,000 144,544 81,870 
Greenland turbot BSA 150,000 18,500 7,379 7,366 
Arrowtooth flounder BSA 625,000 113,000 14,376 7,039 
Rock sole BSA 2,330,000 347,000 60,583 53,263 
Flathead sole BSA 725,000 138,000 
Other flatfish BSA 677,000 117,000 
Flathead + Other flat. BSA 29,774 27,036 
Sablefish BS 16,500 1,600 699 738 

AI 13,900 2,200 1,770 841 
POP Complex 

True POP BS 47,100 1,850 
Other red rockfish BS 29,700 1,400 
Total complex BS 1,906 661 
True POP AI 252,000 10,500 
Sharp/northern AI 94,500 5,670 
Shortlrougheye AI 45,000 1,220 
Total complex AI 16,959 14,874 

Other rockfish BS 7,300 365 260 310 
AI 15,500 770 300 179 

Atka mackerel BSA 578,000 145,000 69,591 81,192 
Squid BSA 3,110 588 162 

9.!h~.~.~J?~.i.c:!! ............................. ~.~.~ .................... §~f.zQ29. ....................... ~.?}.~~ ......................... f.1.t?~f .............................. ..!.?J.??~ ................. 

Note: All figures are in metric tons. Biomass ABC values refer to the most current estimates available. The ·POP complex· includes Pacific 
ocean perch plus sharpchin, northern, shortraker, and rougheye rockfish. Catch data for 1995 are current through August. 
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Table 9. Gulf of Alaska ground fish 1995 and 1996 ABCs, 1995 TACs, and 1995 catches reported through August 19, 1995. 

~p.!~!!.i::::::::::::::::::::::::::::::::!.??L:::::::::::::::::#.i.q::iii.:!:i?i::::::::::::::::::::::1.~£:(!n~::::::::::::::::::::f.1:q:!.??L::::::::::::::~22~:Q!L~~:::::::::::::::: 
Pollock W(61) 30,380 16,700 - 24,500 30,380 22,238 

C(62) 15,310 8,500 - 12,500 15,310 11,928 
C(63) 16,310 8,800 - 13,000 16,310 12,265 
E 3,360 1,800 - 2,700 3,360 3,352 
Total 65,360 35,800 - 52,700 65,360 49,783 

Pacific cod W 20,100 18,850 - 31,900 20,100 22,203 
C 45,650 42,900 - 72,600 45,650 40,683 
E 3,450 3,250 - 5,500 3,450 1,121 
Total 69,200 65,000 - 110,000 69,200 64,007 

Deepwater flatfish 1 W 670 670 460 47 
C 8,150 8,150 7,500 1,712 
E 5,770 5,770 3,120 189 
Total 14,590 14,590 11,080 1,948 

Rex sole2 W 1,350 1,350 800 217 
C 7,050 7,050 7,050 3,311 
E 2,810 2,810 1,840 121 
Total 11,210 11,210 9,690 3,649 

Shallow water flatfish3 W 26,280 26,280 4,500 336 
C 23,140 23,140 12,950 3,377 
E' 2,850 2,850 1,180 3 
Total 52,270 52,270 18,630 3,716 

Flathead sole W 8,880 8,880 2,000 569 
C 17,170 17,170 5,000 1,267 
E 2,740 2,740 2,740 12 
Total 28,790 28,790 9,740 1,848 

Arrowtooth flounder W 28,400 28,400 5,dOO 1,344 
C 141,290 141,290 25,000 12,527 
E 28,440 28,440 5,000 670 
Total 198,130 198,130 35,000 14,541 

Sablefish W 2,600 2,240 2,600 1,308 
C 8,600 7,480 8,600 6,125 
WY 4,100 3,550 4,100 3,148 
SE~ 6,200 5,430 6,200 3,872 
Total 21,500 18,700 21,500 14,453 

Other Slope rockfish W 180 180 55 28 
C 1,170 1,170 370 563 
E 5,760 5,760 1,810 369 
Total 7,100 7,100 2,235 960 

Northern rockfish W 640 640 640 111 
C 4,610 4,610 4,610 3,746 
E 20 20 20 32 
Total 5,270 5,270 5,270 3,889 

Pacific ocean perch W 1,180 1,460 1,014 1,420 
C 3,130 3.860 2,702 2,433 
E 2.220 2.740 1,914 966 
Total 6,530 8.060 5,630 4,819 

••• /continued 
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Table 9 continued. 

~P.!:li!!!! ................................. !.??~ ................... A!!.q.J!)..!.?2~ ...................... @..q.(!U~ ................... T.1£.!.~~ .............. .l?2~ .. <?f:!.t;~ ...........•••.• 

Shortraker/rougheye W 170 170 170 196 
C 1,210 1,210 1,210 1,161 
E 530 530 530 507 
Total 1,910 1,910 1,910 1,864 

Pelagic shelf rockfish W 910 910 910 66 
C 3,200 3,200 3,200 1,573 
E 1,080 1,080 1,080 356 
Total 5,190 5,190 5,190 1,995 

Demersal shelfrockfish4 SE~ 580 580 580 168 

Atka mackerel GW 3,240 6,480 
W 2,310 320 
C 925 85 
E 5 0 
Total 3,240 405 

Thornyhead rockfish GW 1,900 1,560 1,900 905 

Other species GW NA 13,308 3,240 

!<.>!!! ....................•..•.........•.•............................... ~?~I.~:!Q ................... ~!?~l~~Q .... : ... !?!!~If.:'l:Q .............. ~l?I:!~~ ................... !.?~/.!.?Q ................... 

I Shelikof Strait pollock is included within the W/C ABC range. 
2 "Deep water flatfish" means rex sole, Dover sole, and Greenland turbot in 1993. In 1994 rex sole is a separate target category. 
3 'Shallow water flatfish" means rock sole, yellowfin sole, butter sole, starry flounder, and other flatfish not specifically defined. 
4 Demersal shelf rockfish catch includes 97 t of unreported mortality from halibut fisheries. 

Note: ABCs and TACs are rounded to nearest 10, except for Pacific ocean perch. 
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GW means Gulfwide. 
Catch data source: NMFS Blend Reports. 
Northern rockfish were separated from Slope rockfish in 1993. 
Atka mackerel was separated from "other species' in 1994. 
Black rockfish was recommended for separation from the pelagic shelf rockfish in the Central Gulf for 1995. 
Redbanded rockfish was removed from DSR and combined with other slope rockfish for 1995. 
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Table 10 • Gulf of Alaska exploitable biomasses, 1996 ABCs, and estimated trends and abundances for Western, Central, Eastern, Gulfwide, 

................... ~~~.~.Y..I!~~.tJ .. I!.I}~.§!?~~~.~t9E.t.~!~~.X~.8H~!!!!?!Y..!!r.-:I!.~: ................................................................................................................... 
1996 .•••••••••••••••.••••••••••••••••••••••.•••.••••••••••••••••••••••••••••••••••••••••• y •••••.•••••••••••. 

~!!.C;!.'!! ...............•................. ~lf.!.{~l!.'?~.!!!.l!!!!'!:f~.m .................................. #.!.~ .................... 0.:!!.rfl.~.M!8.!.'!Y.!! .............. :A'?~~!!£.t!1 ... !.!:e.!l!!. •.•....• 

Pollock 551,000 - 559,000 {W(61) 16,700 24,500} Below, declifling 
{C(62) 8,500 12,500} 79,000 
{C(63) 8,800 13,ooo} 
E 1,800 - 2,700 4,300 
Total 35,800 - 52,700 83,000 

Pacific cod 314,000 - 557,000 W 18,850 31,900 Above, declining 
C 42,900 72,600 
E 3,250 5,500 
Total 65,000 110,000 149,000 

Deep water flatfish 116,574 W 670 Unkown, unknown 
C 8,150 
E 5,770 
Total 14,590 17,040 

Rex sole 89,665 W 1,350 Unknown,3 stable 
C 7,050 
E 2,810 
Total 11,210 13,091 

Shallow water flatfish 355,590 W 26,280 Unknown,3 increasing 
C 23,140 
E 2,850 
Total 52,270 60,262 

Flathead sole 198,470 W 8,880 Unknown,3 stable 
C 17,170 
E 2,740 
Total 28,790 31,557 

Arrowtooth flounder 1,585,040 W 28,400 Above, stable 
C 141,290 
E 28,440 
Total 198,130 231,416 

Sablefish 179,000 W 2,240 Near, stable 
C 7,480 
WYK 3,550 
SEQ 5,430 
Total 18,700 26,100 

Other Slope rockfish 112,812 W 180 Unknown, unknown 
C 1,170 
E 5,760 
Total 7,100 8,395 

Northern rockfish 87,845 W 640 Unknown, unknown 
C 4,610 
E 20 
Total 5,270 9,926 

Pacific ocean perch 163,219 W 1,460 1,840 Below, increasing 
C 3,860 4,870 
E 2,740 3,455 
Total 8,060 10,165 

... /continued 
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:r.'!!!~.!.~£t!!!!f!!.'!.'!~: ......................................................................................................................................................................................... . 
1996 ..................................................................................... ~ .................. . 

§P.~lf!!:.~ ......•........•....•............ f.~R.~l!.~~'!.~.lf!.!!!.l!!!'!!:!~.m .................................. 1.!!.c;. .................... 0.;!:.P.~.1!!.'!R.!.e.Y.I!! .....•...•...• :1~.'!!!!!!!!!f.I!I ..• T.r!!!4. .....••. 

Shortraker/Rougheye 71,811 W 170 
C 1,210 
E 530 
Total 1,910 

Pelagic shelf rockfish2 57,644 W 910 
C 3,200 
E 1,080 
Total 5,190 

Demersal shelf rockfish 26,093 SEQ 580 

Atka mackerel 21,600 GW 6,480 

Thornyhead rockfish 26,244 GW 1,560 

Other species NA W NA 
C NA 
E NA 

1 Biomass estimates includes only Western and Central Gulf areas. 
2 Abundance relative to target stock size as specified in SAFE documents. 
3 Historically lightly exploited therefore expected to be above the specific reference point. 

Note: ABCs are rounded to nearest 10. 
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Overfishing is defined Gulf-wide, except for pollock and POP. 
Northern rockfish were separated from slope rockfish in 1993. 
Rex sole was part of deepwater flatfish until 1994. 
Redbanded rockfish removed from DSR for 1995 and combined with other slope rockfish. 

Unkown, unknown 

2,925 

Unknown, Unknown 

8,704 

1,044 Unknown, Unknown 

9,800 Unknown, Unknown 

2,220 Unknown, Stable 

TAC=5% 
of the sum of TACs 
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.r!!!!~.!.!.: ........ !'!.<.>.<!~~!!?~.?f.!':m~~!~.~IX.-.~l!-.~~!! .. ~~.~.t:?P:<;>.I!!!j?'y'~.'!;i~!:.~!~?~~~.!?y..!!P.~!~.~.!':<.>.<! .. ~.B.i2.1! .. i~.tt:!?!!~.I!!"!~~ .. <;>f.~~~ .. (~~l'.l!-!"! .. ~??~: ......... . 
............................................................. ~l'.~~!!:~ ................................................................... . 

~S!!?!! .•................ b.f.~!': ..•.............•......•..........•........ TR!!':L ............... !?R£~«:Y.!: ..................... £h?P: •.................... r.j~ ................... Mi!!'!.I! ............ . 

Hokkaido Pacific c. 723,382 1,138 669,548 50,478 2,218 
Japan Sea c. 206,923 198,445 1,888 6,590 
Okhotsk Sea c. 305,393 215,961 87,455 1,977 

Honshu Pacific c. 733,896 732,865 1,031 
Japan Sea c. 238,171 235,271 2,900 

Total 2,207,765 1,138 2,052,090 139,821 14,716 

.!.l!!!~.!.~: ...... £~l?~!.~!!.?f.!':~.I;,l.I!..~!':~P:<;>.I! . .i.I!.E.!'.~!.~.~y..~l?~~~!!.!':<.>.<! .. ~~.B.i2!!~ .. ~~.~<;>.I!.~~.~!!!'!..?f.~!'!.~.\!!!p.~.~ .. !.?~L ...................................................... . 
............................................................. ~l'.~~!~.~ ................................................................... . 

. ~~sj~!! ................... ~!.~!! ........................................... T!?!!':L ............... §R£!':~Y.!: ..................... £h?p: ..................... !'!-~ ................... Mi!~.I;,l ............ . 

Hokkaido Pacific c. 2,406 3 2,021 373 9 
Japan Sea c. 875 ...... 868 4 3 
Okhotsk Sea c. 2,847 ...... 1,315 1,530 2 

Honshu Pacific c. 1,070 ...... 1,069 ...... 1 
Japan Sea c. 366 .. .... 364 ...... 2 

Total 7,564 3 5,637 1,907 17 

....................................................................................................................................................................................................................................... 
Note: ...... = no data available 

Table 13. Total egg takes, releases, and returns to Alaska's salmon enhancement program in 1994 . 

. ~??1.~.~!!~.~~~.!:aa.~.~!:~..f!'?~.~~l!-.~!':l!-~.~!~.~.'?!',i~!!,.!!!.P:!~~!?~: ....................................................................................................................... .. 

.......................................... ~!!!!t: .................. ~.~~~ .................... ~.'?~<;> ................. £J:l:i.~.~~ ................ §R£!':~Y.!: ................. ~!l.L .............. .T.?~L .. . 

Southeast 121.48 396.12 21.34 10.74 22.08 0.02 571.77 
Prince William Sound 691.13 110.68 5.01 0.46 46.42 0.00 853.70 
Cook Inlet 89.73 0.00 2.62 1.97 34.31 3.42 132.05 
Kodiak! AK Peninsula 173.97 12.92 2.23 0.00 11.27 0.00 200.38 
AYK 0.00 9.09 0.33 0.00 0.00 2.61 12.03 

I<;>!!!!~ ........................... .!Jg.?!?:.~.L ................ ~.~.~;.~.~ ................... ~.!:.~.!.. ................ J}.:~.? ................... u.i:Q~ .................... ~;R1 .............. h?!!?:?? .. 

A??1.~.~!!~.~~.!.~~!:~.~!:.~.ft?P:.~1!!~.~H.!!~.~~~g!:.~/ .. ~I} •• P:i.W.?!"!!!.?f.~!!~: ............................................................................................................... . 
............................................ f.~~ .................. £~I;,l.P: .................. £?h? ............ ~N!!?.?.!': ................ §R£!':~X!: .................. 9.!!!~L .................. I?!!!! .. 

Southeast 72.76 289.42 12.75 7.03 21.31 0.05 403.32 
Prince William Sound 489.10 106.11 2.40 0.79 32.95 0.00 631.34 
Cook Inlet 62.40 0.00 1.58 1.92 12.67 2.23 80.79 
Kodiak! AK Peninsula 163.19 6.50 0.40 0.00 8.71 0.00 178.80 
AYK 0.00 8.95 0.21 0.00 0.00 1.02 10.17 

I<;>!!!!~ ............................... ?~Z:.~~ ................. ~.!g;.?:? .................. .!.?:~.~ ..................... ?:?} ..................... ?~.:~i .................... ?:?Q ............... !.~g~:~f. .. 

. l??1.!?~.l..~~.w.~.!!~~!!!!!~.~'?}!?~!!':~!!':~.~~!:h~.~~.~.!':~~ .. '?P.!!':~!:m~.~.l?!.'?i'?!:!~} .. !~.~I;,l.I,;I.I!?!:!'!'!..?f.~!!~: ................................................................ .. 

.......................................... ~!!!!t: .................. ~.~~~ .................... £<;>.~.<;> ................. £ffil}.~!f ................ §!?!:~~Y.!: ................. ~!l.L ............... T.?~J .... . 

Southeast 6,516,276 7,724,936 1,025,418 72,234 329,701 260 15,668,825 
Prince William Sound 30,686,352 975,407 120,260 1,567 413,327 0 32,196,913 
Cook Inlet 1,737,113 82,848 80,044 45,970 344,382 98,816 2,389,173 
Kodiak! AK Peninsula 2,368,447 49,200 73,347 0 3,080,106 0 5,571,100 
AYK 0 80,108 0 0 0 11,279 91,387 

I<;>!!!!~ ............................ i~.I?Q~').~~ .......... ~I?~.f.,i?? ............ f.lf.??:Q?? ............. }.~?.!?.?.L ............. ~I.!!??.I~.~~ ........... ).!QI.~~~ ........ ~~I.?n.~?~ .. 
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APPENDIXS 

OUTLINE 

North Pacific Anadromous Fish Commission 
International Symposium on Assessment and Status of Pacific Rim Salmonid Stocks 

October 28-29, 1996 
Sapporo, Japan 

Date and Time: October 28-29, 1996, 9:00-17:00 

Location and Place: Hokkaido University Conference Hall, Sapporo, Japan 

Purposes: 
1. to review the status of salmonid stocks in the North Pacific Ocean, 
2. to review methods in monitoring and assessment of stocks, and 
3. to review the present knowledge concerning factors affecting salmonid production. 

Topics: 
1. Components of Salmonid Life History Concerning Stock Assessment and Status 
2. Salmon Population Ecology Affecting Stock Assessment and Status 
3. Relation of North Pacific Ecosystem, Climate and Oceanographic Changes to Salmon Stock Production 

Session: Oral and Poster sessions 
Oral session will include keynote, invited, and contributed presentations. Poster session will be held in the lobby 
of the Conference Hall. 

Steering Committee: 
~ Douglas Eggers (State of Alaska, Department of Fish and Game, U.S.A) 
~ Osamu Hiroi (Hokkaido Salmon Hatchery, Japan) 
~ Donald Noakes (Pacific Biological Station, Canada) 
~ Sergey Sinyakov (Kamchatka· Fishery and Oceanography Research Institute, Russia) 
~ Akira Taniguchi (Tohoku University, Japan, Chairperson) 
~ Kiyoshi Wakabayashi (National Research Institute of Far Seas Fisheries, Japan) 

Program: 
October 28 
9:00 - 9:30 
9:30 - 10:30 
10:30 - 11:00 
11:00 - 12:00 
12:00 - 14:00 
14:00 - 15:20 
15:20 - 16:00 
16:00 - 17:00 

76 

Opening/Purpose of the symposium (CSRS ChairpersonlSC chairperson) 
2 (including keynote address) (KN address: Dr. Kenji Takagi) 
Coffee 
3 
Lunch 
4 
Coffee 
3 
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October 29 
9:00 - 10:20 
10:20 - 11:00 
11:00 - 12:00 
12:00 - 14:00 
14:00 - 15:20 
15:20 - 15:50 
15:50 - 16:30 
16:30 - 17:00 

4 
Coffee 
3 
Lunch 
4 
Coffee 
2 
Summary IClosing 
25 Oral Presentations 

Language: English (Presentations, Abstracts, and Papers) 
The Fishery Agency may provide several Japanese-English and Japanese-Russian interpreters for discussion 
section only. 

Abstracts: to be distributed to audience at the symposium. 
The deadline for submission is the end of May, 1996. 

Publication: 
The proceedings of the symposium be published as NPAFC Bulletin series. 

Scientific Papers: not be distributed to audience at the symposium. 
The deadline for the submissions of the manuscript is the date of the symposium. 

Schedule: 
Nov.5-1O, 1995 
by Nov., 1995 
End of May, 1996 
by June, 1996 
End of Aug., 1996 
Oct. 28-29, 1996 

Consideration and approval at the Annual Meeting 
First announcement 
Deadline for submissions of abstract 
Selection of presentators, Preparation of program, Final announcement 
Deadline for hotel reservation by travel agent 
Symposium, deadline for submissions of scientific papers 
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APPENDIX 6 

-.Announcement and Call/o,. Pape"_::1 ~ 
International Symposium on 

Assent and ~tatUs Of)acifi( rm ~~nid ~ttcKs 
North Pacific Anadromous Fish Commission 
October 28-29, 1996 
Sapporo, Japan 

T.~e North Paclflc Anadromous Fish Commission (NPAFC) announces an International symposium 
on assessment and status of Paclflc Rim salmonld stocks, to be held October 28-29, 1996, at the 

H K (10 University Conference Hallin Sapporo, Japan. The symposium will be hosted by the Government 
of Japan, under the auspices of the NPAFC and organized by the steering committee of the NPAFC, shown 
below. The local arrangements are being made by a local organizing committee established by the host 
country. 

~ 
The Convention for the Conservation of Anadromous Stocks ........ In the North Pacific Ocean came Into 
force on February 16, 1993. The NPAFC was established In order to promote the conservation of 
anadromous stocks In the North Paclflc Ocean and Its adJacent seas, and to serve as a forum for the 
cooperation and coordination of sclentlflc research and enforcement activities. 

The purposes of the symposium are: 11 ) to review the status of salmonl<1 stocks In the North Paclflc Ocean 
from the view points of life history, populailon ecology, and ecosystem; 12) to review methods in 
monitoring and assessment of stocks, and 1 3) to review the present knowledge concerning factors affecting 
salmonld production. Symposium participants will also discuss future research necessary for assessment of 
salmonld stock conditions In the North Paclflc and methodology for cooperative research works. 

The • 2 ( oral session will Include keynote, Invited, and contributed presentations. A speaker will 
have 20 minutes for presentation, questions and discussion. 

~ A poster session will be held in the lobby of the Conference Hall. Presentations will be chosen from 
, abstracts. 

",."", 
The symposium topics will be the following three Items. Some of ~ possible questions to be elucidated 
or subJects to be considered under each Item are shown ",."", befow. 

1. Components of Salmonld Life HIstory ConcernIng Stock Assessment and Status 
~ How can we evaluate the status of salmonld stocks from components of their life history such as body size, 

age, fecundity, rates of growth and development, genetic characters, and strategies of migration and 
reproductlo~ _~ 

~ What Is the",.", present status of salmon stocks from the view point of their life history? 
~ What factors affect salmon life history? 
~ How can we monitor salmon life history? 
2. Salmon PopulatIon Ecology AffectIng Stock Assessment and Status 
~ Are baseline data (genetic, parasite, etc.) for stock Identlflcatlon stable? 
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• What salmon stock.s are identifiable with each of the various techniques? 
.. How accurate and precise are the stock. Identification estimates? 
• How can we estimate salmon abundance? 
• How can we forecast ~ return and estimate escapement? 
• What are the historical trends of salmon abundance? 
• What factors are related to salmonid production? 
• How can we evaluate interactions between salmon stocks? 
• How can we evaluate the biological interaction between enhanced and wild populations? 
• How does density dependence affect inter- and intra-specific Interaction? How are the biological 

characteristics of salmon related to its abundance? 

J. RelatIon of North Pacific Ecosystem, a/mate and oceanOgraPh/;i..- Changes to Salmon Stock 
Production r: ~ 

• What is the role of salmon ') wi F in the North Pacific ecosystem? 
• Is the high abundance of salmon affecting other constituents of the ecosystem and how? 
• Is there any evidence indicating that food supply and predators affect biological characteristics or 

abundance of salmon? 
• How does climate change or regime shifts affect salmonld production? 

J J ~TffRIH6 (OMMITTff J J 
• Douglas Eggers .•...................... State of Alaska, Department of Fish and Game, U.S.A 
• Osamu Hlrol ...........................•.......... Hokkaido Salmon Hatchery, Japan 
• Donald Noakes ..................................... Pacific Biological Station, Canada 
• Sergey Sinyakov • . . . . . . . . . . . . .. Kamchatka Fisheries and Oceanography Research Institute, Russia 
• Aklra Taniguchi ................................. Tohoku University, Japan, Chairperson 
• Klyoshi Wakabayashi ................... National Research Institute of Far Seas Fisheries, Japan 

LOCAL OR6AHIIIH6 (OMMlffif 2 ~ 
• Yuklmasa Ishida ............................ National Research Institute of Far Seas Fisheries 
• Masahide Kaerlyama ...................................... Hokkaldo Salmon Hatchery 
• Klyoshi Katsuyama .............................................. Fisheries Agency 
• Hiroshi Ueda .....................................•.......... Hokkaido University 
• Kohei Yamauchi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Hokkaldo University,Chairperson 

WORKlH6LAH6UA6E 
The language for the symposium is English. 

A8~TRAa~ 
All participants will be invited to submit abstracts for either oral or poster presentation. Abstracts should be 
received by the end of May 1996, at the NPAFC Secretariat. The Steering Committee will select 
presentators. Details (or guidelines) for presentation and submission of papers will be sent to presentators 
by late June. 

,-
An abstract should be submitted in an A4 ) B' size sheet (or 8.S"xt I") and be less than 40 lines 
(printed space to be no larger than' 7 x 22.5 em). An abstract must include title, author's name and 
position, and summary of the study. A second page may be added for tables and figures. 

As abstracts will be distributed at the symposium, each presentator will be required to submit the final 
version of the abstract on a disc (compatible with IBM-DOS or In ASCII format) with a clear hard copy. 
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PUBLICATIOn 
Proceedings of the symposium ..JII for both oral and poster presentations will be published by the 
NPAFC. Manuscripts of ')tIfIII' scientiflc papers should be received at the symposium. The 
manuscripts will be sent out for peer technical review, and the authors will be given the opportunity to make 
revisions before publication. The flnal versions of the manuscripts must be submitted on a disc (compatible 
with IBM-DOS or In ASCII format) with a hard copy. 

fiNAL AnnOUnCEMEnT 
More information on the Symposium will be provided in the final announcement in late June 1996 through 
the NPAFC Secretariat. This will include the provisional symposium program and information on 
registration, accommodation, transportation and excursion. In order to receive the final announcement 
personally, please return the enclosed form to the NPAFC Secretariat by the end of May. All guest speakers 
and applicants for presentations at the symposium will receive the final ., .. announcement. 

fX{URSIOn 
A full social program will be provided on October 30, 1996 for symposium participants and accompanying 
guests with no cost. Reservations will be required. The excursion will include visitls to the National Salmon 
Hatchery, t~e Salmon Museum, and Lake Shikotsu, where kokanee salmon live. The weather of 
Sapporo in October is rather cool. The range of temperature at this time of the year is 7-18°C and 
12.2°C on t e average. Many salmon return to their natal rivers from September to November in 
Hokkaldo. 

InfORMATIOn 
For more information, please contact the NPAFC Secretariat or the following institutions: 

Dr. Douglas Eggers 
State of Alaska, 
Dept. of Fish & Game 
Division of Commercial Asheries 
P.O. Box 25526 
Juneau, Alaska 99802 
U.S.A 
Phone: (907) 465-4210 
Facsimile: (907) 465-2604 
e-mail:douge%lishgame@$tate.ak.us 

Mr. Hlsashl~ En do 
NPAFC Secretariat 
6640 Northwest Marine Drive 
Vancouver, B.C. V6T 1X2 
CANADA 
Phone: (604)228-1128 
Facsimile: (604)228-1135 
e-mail: endo(@unixg.ubc_ca 
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Dr. Oleg Gritsenko 
All-Union Research Institute of Marine FiSh. 
& Oceanogr. (VNIRO) 
17, V. Krasn05e1skaya 
Moscow, B-14O, 107140 
RUSSIA 
Tel: (095-26) +8683 
Facsimile: (095-26) +91-87 

Dr. Yukimasa Ishida, 
National Research Institute of Far Seas Asheries 
5-7-1 Orido 
Shimizu, 424 
JAPAN 
Phone: (0543)3+0715 
Facsimile: (0543)35-9642 
e-mail:lshlday@enyo.affrc.go.ip 

Dr. Masahlde Kaeriyama 
Hokkaido Salmon Hatchery 
2-2 Nakan05hlma, Toyohlra-Ku 
Sapporo, 062 
JAPAN 
Phone: (011)822-2131 
Facsimile: (011)81 +7797 

Dr. Donald J. Noakes 
Dept. of Asheries & Oceans 
Pacific Biological Station 
Nanalmo, B.C. V9R 5K6, 
CANADA 
Phone: (604) 756-7040 
Facsimile: (604) 756-7141 
e-mail: noakesd@pbs.dfb.ca 

Dr. Sergey Sinyakov 
Kamchatka Fisheries & 
Oceanography Research Institute 
(KamchatNIRO) 
18, Nabereznaya Str., 
Petropavlovsk-Kamchatsky, 683000 
RUSSIA 
Tel: (415-22) 2-59-53 
Facsimile: (415-22) 2-37-05 
Sprint Mail: kamchat.nirol dti 
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7. ADMINISTRATIVE AND FISCAL MATTERS 

At the First Plenary Session, this item (agenda item 8) was referred to the Committee on Finance & 
Administration (F&A) for consideration and report at the Second Plenary Session. 

The committee reviewed agenda item 8 and submitted its report for the Commission's consideration 
and adoption. The Commission adopted the F&A Report, including all its recommendations. 
Discussions and recommendations on this agenda item are summarized below. 

(1) Review of Terms of Reference 

The committee made no comments on Terms of Reference. 

(2) Financial Situation in Current Fiscal Year and Audit 

The committee discussed the Commission's financial situation in the 1995/96 fiscal year. The 
committee approved the projected expenses for the current fiscal year with the understanding that the 
contributions by each Party shall be $135,000. 

Projected Expenditures for 1995/96 Fiscal Year 

Expenditures: 
Personnel Services 

Other than Personnel Services 
(1) Travel 
(2) Communication 
(3) Contractual Services 
(4) Printing 
(5) Rentals 
(6) Supplies 
(7) Equipment 
(8) Miscellaneous 

Sub-Total 
Expenditures - Grand Total 

Income: 
Contributions 
Interest 

Income - Grand Total 

Income 
Less: Expenditure 
Transfer to Contingency Fund 

Appropriation from each Party 

Projected 
ExllWditures 

258,500 

30,000 
20,500 

102,000 
14,500 
66,000 
11,000 
12,000 
4,500 

260.500 
519,000 

540,000 
14.000 

554,000 

554,000 
(519,000) 

35,000 

135,000 

The committee received and adopted the Auditor's Report (Appendix 7 on page 89). 

The committee recommended the selection of KPMG Peat Marwick Thome as auditors for the 
current year, 

(3) Budget Estimate for Fiscal Year Beginning July 1, 1996 

The committee approved a general fund budget for fiscal year 1996/97 of $565,000. 
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The committee referred agenda item 8(c) for consideration by the Heads of Delegations, which 
included a recommendation of the Heads of Delegations on staffs salaries. 

The committee recommended adoption of the Budget Estimate for the fiscal period beginning July 1, 
1996. 

The committee discussed the relative size of the Working Capital Fund. Canada proposed further 
clarification and guidance regarding the fund's operation. 

Budget Estimate for the Fiscal Year BegimJing July 1, 1996 (Canadian DoDars) 

Expenditures: 
A. Personnel Services 

B. Otlu!r Than Personnel Services 
Travel 
Communications 
Contractual Sexvices 
Printing 
Rentals 
Supplies 
Equipment 
Miscellaneous 

Income: 

Sub-total, Other Than Personnel Services 
Expenditures - Grand-total 

Contributions 
Estimated Interest 

Income - Grand Total 
Income 
Less Expenditures 
Transfer from Contingency Fund 

Appropriation From Each Party 

(4) Budget Forecast/or Fiscal Year Beginning July 1, 1997 

264,200 

60,000 
21,000 

143,000 
15,000 
39,000 
11,000 
6,000 
5,800 

300,800 
565,000 

540,000 
15,000 

555,000 
555,000 

(565,000) 
(lO,OOO) 

135,000 

The budget forecast of $576,000 (Canadian funds), of which $540,000 will be covered by the 
Parties' contributions, was presented. 

The budget forecast is intended for the guidance of the Parties and will not be considered for 
adoption by the Commission until the 1996 Annual Meeting. 

(5) Administradve Report/or 1995 

The committee reviewed and adopted the Administrative Report for 1995 which provides 
information on actions of the Commission after the Commission's Second Annual Meeting, describes 
actions taken with respect to decisions made at the meeting. and summarizes activities of the 
Secretariat. 

(6) Reports on the International North PacifIC Fisheries Commission (INPFC) Publications 

The 1991 Statistical Yearbook was published in July 1995. 

The 1992 Statistical Yearbook is scheduled to be published in mid-1996. 
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(7) Administrative Matters 

7.1 Image and Contents 0/ Annual Report 

The committee discussed the importance of publishing a detailed Annual Report and decided to 
continue the same format of the Annual Report as in the past. The Parties agreed that the 
publication of Records of the Meeting should be simplified in order to reduce the cost. 

7.2 Other Matters 

(i) INPFC Documents 

The committee agreed on a policy of releasing the old documents of INPFC. When a document is 
requested by the public, the Secretariat will contact a designated person of the country of origin of 
the document for permission to release the document. 

(ii) Headquarters Agreement 

Canada reported that there has been no response from the Department of Foreign Affairs and 
International Trade in regards to amending the Headquarters Agreement to accommodate the 
eligibility of employment for spouses of the non-Canadian executive officials of the Secretariat. 
Canada will continue to pursue the amendment with the Department of Foreign Affairs and 
International Trade. 

8. CONSIDERATION OF THE REcOMMENDATIONS MADE BY THE HEADS OF DELEGATIONS 

The Heads of Delegations met on November 9 and 10 to discuss matters referred to them by the 
Commission at the First Plenary Session and by the F&A. The Parties agreed to recommend the 
following actions: 

That the Memorandum of Understanding (MOU) between the NPAFC and PICES not be adopted at 
this time, but be accepted as a working document to use for work on this issue at the next Annual 
Meeting. The Parties agree to work intersessionally as needed to resolve differences and views on 
the specific roles of these two bodies (agenda item 9). 

That the Parties do not adopt the U.S. proposal to make the CSRS a Standing Committee at this 
time. That the Parties indicate to the CSRS that it is authorized to meet as required to conduct 
business between annual meetings as long as the participating Parties bear the expense of such 
meetings (agenda item 11). 

That the Parties agree to Japan and Canada being selected to nominate respectively the President and 
Vice-President of the Commission for the period beginning with the adjournment of the Third 
Annual Meeting and ending at the adjournment of the Fifth Annual Meeting (agenda item 13). 

That the Rule of Procedure for the selection of Chairpersons for the ENFO, CSRS, and F&A be 
amended to provide for a rotational selection of the countries to chair the committees. Such rotation 
would be in reverse alphabetical order starting from the current positions and would result in the 
period beginning with the adjournment of the Third Annual Meeting and ending at the adjournment 
of the Fifth Annual Meeting, as follows (agenda item 12): 
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F&A 
ENFO 
CSRS 

Russia 
Japan 
United States 

The Commission adopted the recommendations made by the Heads of Delegations. 

9. NOMINATION OF THE COMMISSION'S OFFICERS FOR THE FuTURE TEIL'\I 

The Commission approved the following nominations of the officers for the future two-year term: 

President of the Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Mr. Koji Imamura 
Vice-President of the Commission ......................... Mr. David Bevan 
Chairperson for the Committee on Enforcement ................ Mr. Satoshi Watanabe 
Chairperson for the Committee on Scientific Research and Statistics. . .. Dr. Loh-Lee Low 
Chairperson for the Committee on Finance and Administration . . . . . .. will be nominated later 

by the Russian Party 
(The Secretariat received the 
notification of Mr. Izmailov's 
appointment as the Chairperson 
ofF&A on Jan. 31, 1996.) 

The Commission confirmed that the President and Vice-President of the Commission should be 
nominated from the countries selected ill reverse alphabetical order following Japan and Canada. 

10. PROCESS TO RECOMMEND THAT CERTAIN OTHER STATES OF ORIGIN BE INVITED TO BECOME PARTIES 

TO THE CONVENTION 

The Parties expressed their appreciation of the Republic of Korea' s decision to accede to the 
Convention and their hope that all existing obstacles will be overcome soon. The Parties again 
emphasized their regrets about China' s decision not to accept the invitation to accede to the 
Convention for the time being. The Parties agreed that the Commission should carefully examine 
the reasons provided by China in its letter of October 15, 1995, and renew the invitation to China. 

11. OTHER BUSINESS 
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News Release 

Representatives of Canada, Japan, Russia, and the United States, the primary states of origin for 
salmon stocks in the North Pacific, met in Seattle, Washington, on November 5-10, 1995, for the 
Third Annual Meeting of the North Pacific Anadromous Fish Commission (NPAFC). Observers 
from the People' s Republic of China, the Republic of Korea, and the North Pacific Marine Science 
Organization (PICES) were also in attendance. The meeting was chaired by Mr. Koji Imamura, 
Vice-President of the NPAFC. 

The NP AFC was established by the Convention for the Conservation of Anadromous Stocks in the 
North Pacific Ocean (the Convention) which entered into force on February 16, 1993. The 
Convention prohibits directed fishing for salmonids on the high seas of the North Pacific Ocean and 
includes provisions to minimize the amount of salmonids taken in other fisheries. The NPAFC 
promotes the conservation of salmonids in the North Pacific and its adjacent seas and serves as a 
venue for cooperation in and coordination of enforcement activities and scientific research. 

The NPAFC's committees on Enforcement, Finance and Administration, and Scientific Research 
and Statistics met to consider activities of the Parties in support of the objectives of the Convention. 
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The Committee on Enforcement reviewed unauthorized salmon fishing activities in the Convention 
Area in 1995 on the basis of information provided by the Parties. The cooperative enforcement 
efforts of the Parties resulted in the detection of a stateless driftnet vessel actively engaged in fishing 
in the Convention Area. The United States seized the vessel and took it to Guam for subsequent 
prosecution. An Parties pledged to maintain 1996 enforcement activities in the Convention Area at 
levels similar to those of 1995, as a deterrent to the threat of potential unauthorized fishing activity. 

The Parties concurred that the Agreement to Promote Compliance with International Conservation 
and Management Measures by Fishing Vessels on the High Seas, approved by the United Nations 
Food and Agriculture Organization (FAO) in 1993 and open for acceptance, could serve as a 
mechanism to obligate non-member States to support and cooperate with the objectives and 
principles of the Convention. A country's acceptance of the FAO Agreement would, inter alia, 
obligate it to ensure that its fishing vessels do not undermine the effectiveness of conservation and 
measures adopted by such regional fisheries organizations as the NPAFC. The Parties decided, as 
appropriate, to encourage States or entities not party to the Convention to whom the FAO 
Agreement is open, to adopt the FAO Agreement as soon as possible. 

The Committee on Scientific Research and Statistics exchanged scientific research information on a 
broad range of issues concerning Pacific salmonid stocks. The Committee recommended, and the 
Parties adopted, the NP AFC Science Plan. The plan focuses cooperative research on the life history 
and population dynamics of salmonids in the North Pacific Ocean ecosystem. Parties continued 
discussions regarding the coordination of the NPAFC Science Plan with the science plan of the 
North Pacific Marine Science Organization and the Global Ocean Ecosystem Dynamics program 
(PICES-GLOBEC) for studying the climate change and carrying capacity of the North Pacific 
Ocean. 

The NP AFC will hold an International Symposium on the Assessment and Status of Pacific Rim 
Salmonid Stocks, on October 28-29, 1996, in Sapporo, Japan. The symposium will review: (1) the 
status of salmonid stocks in the North Pacific Ocean in terms of life history, population ecology, and 
the ecosystem; (2) methods of monitoring and assessing salmonid stocks; and (3) the present 
knowledge concerning factors affecting salmonid production. Symposium participants win also 
discuss future research necessary for the assessment of salmonid stock conditions in the North 
Pacific and methodology for cooperative research. 

The Parties elected Mr. Koji Imamura of Japan and Mr. David Bevan of Canada to serve two-year 
terms as President and Vice-President, respectively, of the Commission. 

The Fourth Annual Meeting of the NPAFC is scheduled to be held in Tokyo, Japan, the week of 
October 21, 1996. 

For Information 
Dr. Irina Shestakova, Executive Director 
NP AFC Secretariat 
6640 Northwest Marine Drive 
Vancouver, B.C. V6T lX2, Canada 

Tel: (604) 228-1128 
Fax: (604) 228-1135 
e-mail: wmorris@unixg.ubc.ca 

12. PLACE AND TIME OF THE FOURTH AND FIFTH ANNUAL MEETINGS 

The Fourth Annual Meeting win be held in Tokyo, Japan, with the First Plenary Session 
commencing on the week of October 21, 1996. 

Canada extended an invitation to hold the Fifth Annual Meeting in Victoria, B.C., to be held on the 
week of October 27, 1997. 
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Closing remarks were made by a spokesperson of each Party as follows: 

Closing remarks by Mr. David Bevan, Head of Canadian delegation: 

Mr. Chairman, distinguished Representatives, ladies and gentlemen: 

Mr. Chairman, thank you for your able and confident chairmanship during this week. The 
Canadian delegation also extends its appreciation to the Chairmen of the three committees 
and the Secretariat staff, the interpreters and technicians for their work and full support at 
this meeting. We thank our United States hosts for their warm hospitality, and in particular 
for hosting the reception earlier this week. 

Canada is satisfied with the understandings that have been achieved at this meeting. 

We are pleased with the cooperative efforts of the Parties to develop and implement effective 
enforcement and surveillance programs to ensure compliance with the Convention. The 
success of the program was demonstrated this year with the seizure of a stateless high seas 
dnjtnet vessel in the Convention Area and sightings of a few others. The Parties have 
recognized the need for continued vigilance against the threat of illegal activities. We are 
encouraged that each of the Parties intends to continue similar levels of surveillance and 
enforcement effort in the North Pacific in 1996 as in 1995. 

We have again held productive discussions this week on scientific research on anadromous 
stocks. Canada maintains its view that in the long term all scientific research programs in 
the North Pacific should be conducted under the auspices of PICES. Over the last year the 
NPAFC has begun to collaborate in practical ways with PICES on a range of important 
issues in the North Pacific. We hope that this cooperation will evolve and intensify over time 
and that a suitable mechanism can be found to promote constructive cooperation in this 
direction. 

Canada welcomes the decision of the Republic of Korea to accede to the Convention and we 
hope it will do so as soon as possible. We reiterate our encouragementfor the People's 
Republic of China to join the NPAFC at some time in the near future. 

Canada is also pleased with the Commission's agreement that the Parties will encourage 
non-member states to approve the FAO Agreement to Promote Compliance with International 
Cooperation and Management Measures by Fishing Vessels on the High Seas. We believe 
that this will help to broaden non-member States' support for the Convention's objectives. 

Canada looks forward to meeting again at the Fourth Annual Meeting next year in Tokyo, 
Japan. 

Closing remarks by Mr. Satoshi Watanabe, Head of Japanese delegation: 

Thank you, Mr. Chairman. 

In concluding the Third Annual Meeting, I would like to make a few remarks on behalf of the 
Japanese delegation. 

At this conference we have seen several dijJicult issues emerge; thanks to the trusting 
partnerships that have been nurtured among the Contracting Parties since the creation of the 
Convention, we were successful in overcoming them one at a time, however. I am confident 
that this Annual Meeting has been a great success. 
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I would also like to thank you for your approval to the changing of the Japanese Vice
Presidency, andfor electing the next Presidentjrom the Japanese Representatives. 

The Japanese delegation expresses its commitment to providing full support to the new 
President, Mr. Imamura, as he performs his duties, and to contribute our efforts to realizing 
the Commission's objectives of conserving anadromous stocks in the North Padfic Ocean. 

The Fourth Annual Meeting next year is now slated to take place in Tokyo. We welcome all 
of you , and we are eager to extend our best efforts to make your stay as comfortable as it 
has been for us here in Seattle. We sincerely lookforward to being your hosts in Japan. 

Finally, I would like to take this opportunity to express our utmost appredation to our host 
country, the United States, for their warm hospitality, to the Executive Director and all of 
her stafffor their hard work late into the night every day, and to the interpreters who had 
the challenging task of working for us in the confined spaces of the booths: 

Thank you very much. 

Closing remarks by Mr. Vladimir Izmailov, Head of Russian delegation: 

Dear Mr. Chairman, ladies and gentlemen, 

Today we are finishing the Third Annual Meeting of the North Pacific Anadromous Fish 
Commission. We are greatly satisfied with work done and believe that adopted 
recommendations are aimed to the conservation of anadromous fish stocks in the northern 
part of the Padfic Ocean. 

We have elected the new President and Vice-President. Let me, on behalf of the Russian 
delegation, congratulate sincerely Mr. K. Imamura and Mr. D. Bevan with their 
appointments to such high positions and wish them successes in their work. 

Summarizing our fruitful work, we have to thank the U.S. Party for the efforts to host this 
meeting. We express our deep gratitude to the Secretariat and personally to Dr. Shestakova 
for excellent organization of our work. We thank our interpreters for their assistance in 
making this meeting a success. We appreciate the efforts of all partidpants of this meeting 
for the spin't of mutual understanding and fruitful cooperation. 

Thank you for your attention. 

Closing remarks by Ms. Fran Ulmer, Representative of the United States: 

Mr. Chairman, distinguished delegates, ladies and gentlemen, the United States extends its 
sincere appredation for your partidpation during this Third Annual Meeting of the 
Commission. We are encouraged by the willingness of the Parties to cooperate and 
compromise on matters of importance. We are hopeful this spirit of cooperation will 
continue. 

We view the work of this Commission as being vitally important to the many coastal 
communities in Alaska and the Pacific Northwest which are dependent upon the well-being of 
anadromous stocks for food, employment, and as an integral part of their cultural heritage. 

The United States is pleased with the continued effectiveness of the international cooperative 
enforcement efforts to ensure compliance with the Convention. We antidpate that all Parties 
will continue to maintain this level of cooperation. Unfortunately, we cannot recognize the 
many men and women who have made the Commission's enforcement program a success on 
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their behalf, I wish to thank the enforcement representatives for their hard work and 
diligence. 

We are pleased to note the adoption of the Commission's Sdence Plan. This marks a 
significant achievement for the Commission to identify important issues related to 
anadromous stocks in the North Padjic, and a plan of action to address these issues. The 
Convention explidtly states that the Parties shall cooperate in the conduct of sdentijic 
research for the purpose of the conservation ofanadromous stocks. The Commission's 
Sdence Plan is a significant way to advance this process. 

Another successful outcome of this meeting is the adoption of the format for the NPAFC 
Statistical Yearbook. The compilation, analysis and publishing of comprehensivejishery 
statistics is a very important matter to the Commission in furthering the understanding of 
anadromous stocks and their ecologically-related spedes. It is our hope that all Parties 
view this matter similarly and undertake the appropriate measures to provide the necessary 
data for publication. 

The United States wishes to thank Dr. Leo Margolis, Mr. Vladimir Izmailov and Mr. Richard 
Lauber for their outstanding leadership to the Committee on Sdentijic Research and 
Statistics, the Committee on Enforcement, and the Committee on Finance and 
Administration. 

The United States would like to thank the observers from the Republic of Korea and the 
People's Republic Of China for attending this meeting. Though, it is our desire to see both 
of these states of ongin for anadromous stocks attend the Commission's Annual Meeting as 
Contracting Parties, we are, nevertheless, appredative of their interest and reiterate our 
support for their accession to the Convention. 

Dr. Shestakova, you and your staff are to be commended for your excellent efforts in 
organizing this successful meeting. We wish to recognize the other people who have 
contributed to this meeting - the interpreters and the audio technidans. 

We also wish to thank the Japanese delegation for hosting the Commission luncheon, the 
Canadian delegation for their informal reception, and the United States' advisors andjishing 
industry, spedjically Mr. Mark Coles, for their generous contribution to the offidal 
reception. 

Finally, Mr. Chairman, the United States commends you for your chairmanship of this 
meeting. 

We wish all delegations a safe journey home and lookforward to seeing you again in Japan, 
for the Fourth Annual Meeting. 

Thank you. 

The Vice-President, Mr. Koji Imamura, also made a brief closing remark. 

t... • ., ------_... ,. ... _-----r •. 
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We have audited the balance sheet of the North Pacific Anadromous Fish Commission (the 
"Commission") as at June 30, 1995 and the statements of income and expenditures and changes in 
general and working capital funds, International North Pacific Fisheries Commission ("INPFC") 
Reserve Fund and changes in cash for the year then ended. These financial statements are the 
responsibility of the Commission's management. Our responsibility is to express an opinion on these 
financial statements based on our audit. 

We conducted our audit in accordance with generally accepted auditing standards. Those standards 
require that we plan and perform an audit to obtain reasonable assurance whether the financial 
statements are free of material misstatement. An audit includes examining, on a test basis, evidence 
supporting the amounts and disclosures in the financial statements. An audit also includes assessing 
the accounting principles used and significant estimates made by management, as well as evaluating 
the overall financial statement presentation. 

In our opinion, these financial statements present fairly, in all material respects, the financial 
position of the Commission as at June 30, 1995 and the result of its operations, changes in funds and 
changes in cash for the year then ended in accordance with the accounting principles disclosed in 
note 2 to the financial statements. 

Our audit was made for the purpose of forming an opinion on the basic financial statements taken as 
a whole. The current year's supplementary information included in the schedule presented for 
purposes of additional analysis and is not a required part of the basic financial statements. Such 
supplementary information has been subjected to the auditing procedures applied in the audit of the 
basic financial statements and, in our opinion, is fairly stated, in all material respects, in relation to 
the basic financial statements taken as a whole. 

KPMG Peat Marwick Thome 
Chartered Accountants 

Vancouver, Canada 
July 24, 1995 
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STATEMENT OF ASSETS AND LIABILITIES AND FuND BALANCES 
June 30, 1995 with comparative figures for 1994 ~_,~ ___ _ 

Assets 
Cash and term deposits 
Interest and other receivables 
Current portion of advance to employees 

Advance to employees 

$ 470,087 
8,561 

14,097 
492,745 

$ 574,213 
21,784 

8,940 
604,937 

6,705 

................................................................................................................................................................................................................................ 

liabilities and Fund Balllnces 

Liabilities balances: 
Accounts payable and accrued expenses 
Contribution received in advance 

Fund balances: 
INPFC Reserve Fund (note 2(a» 
Working capital fund: 

Contingency fund 
Severance fund 
Moving fund 

$ 492,745 $ 611,642 

$ 5,723 
202.456 
208,179 

153,350 

$ 144,831 
202.500 
347,331 

146,515 

89,996 97,195 
1,220 601 

40,000 20,000 
131.216 117,796 
284,566 264,311 

................. £!?p.~.~~.t:~~.~~!?~.?). ............................................................................................................................................................. . 

$ 492,745 $ 611,642 

See accompanying notes to financial statements. 
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~~:rEME~!OF ~£()ME AND EXPENDITURES AND CHANGES IN WORKING CAPITAL FuNDs 

Working Capital Funds Year ended Feb. 21, 
June 30, 1993 to 

General Contingency Severance Moving 1995 June 30, 

Fund 1994 

Income: 
Contributions from 

contracting parties $ 540,000 $ $ $ $ 540,000 $ 520,000 
Interest 12,877 12,877 15,727 
Levies (note 2(b» 12,387 619 20,000 33,006 31,159 
Contribution from 

INPFC 96,500 

552,877 12,387 619 20,000 585,883 663,386 

Expenditures: 
Personnel services 

Permanent 214,266 214,266 225,830 
Benefits 20,611 20,611 27,952 
Overtime 3,457 3,457 622 
Temporary 5,751 

238,334 238,334 260,155 

Other: 
Travel 43,817 43,817 31,416 
Communications 16,401 16,401 19,905 
Contraets 144,549 500 145,049 86,921 
Printing 14,734 687 15,421 3,721 
Rentals 52,726 52,726 48,825 
Supplies 7,005 7,005 14,763 
Equipment (note 4) 9,104 9,104 27,913 
Miscellaneous 2,257 2,257 3,730 
Moving expenses 42,349 42,349 48,241 

332,942 1,187 334,129 285,435 

571,276 1,187 572,463 545,590 

Excess (deficiency) 
of income over (18,399) 11,200 619 20,000 13,420 117,796 
expenditures 

Fund balances, 
beginning of period 97,195 601 20,000 117,796 

Transfers: 
Excess (note 2(a» 18,399 (18,399) 

Fund Balances, 
end of $ $ 89,996 $ 1,220 $ 40,000 $ 131,216 $ 117,796 

See accompanying notes to financial statements. 
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STATEMENT OF INPFC RESERVE FuND 

Interest Income 

Expenditures: Communications 
Contracts 
Contribution to North Pacific Anadromous Fish 

Commission ("NPAFC") 
Printing 

Excess (deficiency) of income over expenditures 

INPFC Reserve Fund balances, beginning of period 

INPFC Reserve Fund balances, end of period 

See accompanying notes to financial statements. 

STATEMENT OF CHANGES IN CASH (note 2(j» 

Source of cash: 

Use of cash: 

Contributions from contracting parties 
Interest 
Levies 
Advance from (repayment to) Russia 
Provincial sales tax and goods and services taxes 
recovered (paid) 
Salary advances 

Personnel services 
Travel 
Communications 
Contracts 
Printing 
Rentals 
Supplies 
Equipment 
Moving expenses 
Miscellaneous expense 

Increase (decrease) in cash 

Cash, beginning of period 

Cash, end of 

Cash is comprised of cash and term aeI>OSllts 
See accompanying notes to financial statements. 

91 

Year ended 
June 30, 1995 

$ 7,032 

197 

197 

6,835 

146,515 

$ 153,350 

Year ended 
June 30, 1995 

$ 539,956 
18,824 
33,006 

(55,000) 

13,835 
1,548 

552,169 

238,334 
47,603 
16,416 

145,049 
96,118 
52,726 

7,362 
8,081 

42,349 
2,257 

656,295 

(104,126) 

574,213 

$ 470,087 

--~- "~----~---~--~, 

Feb. 21, 1993 to 
June 30, 1994 

$ 5,136 

9,801 
32,958 

96,500 
209,290 

348,549 

(343,413) 

489,928 

$ 146,515 

Feb. 21, 1993 to 
June 30, 1994 

$ 722,500 
19,511 
31,159 
55,000 

(19,944) 
(15,645) 

792,581 

260,155 
27,630 
25,006 

119,879 
132,511 
48,825 
14,406 
27,913 
48,241 

3,730 

708,296 

84,285 

489,928 

$ 574,213 
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NOTES TO FINANCIAL STATEMENTS 
Year ended June 30, 1995 

1. General 

The North Pacific Anadromous Fish Commission (the "Commission") was established on February 
16, 1993 jointly with the contracting parties, Canada, USA, Japan and Russia, in accordance with 
the Convention for the Conservation of Anadromous Stocks in the North Pacific Ocean. 

2. Significant accounting policies 

The financial statements are prepared in accordance with the Handbook of the Commission. With 
the exception of certain departures in accounting for fixed assets, leases and holiday pay as described 
below, these financial statements are prepared in accordance with generally accepted accounting 
principles. The following is a summary of the significant accounting policies used in the preparation 
of these financial statements. 

(a) Fund accounting 

The financial statements include the results of three funds: 

The General Fund accumulates the current period operating income and expenditures. 

The Working Capital Fund represents the income from levies, under and overaccruals from the 
previous period and the accumulated excess of income over expenditures of the General Fund. This 
fund is then allocated to reserves for contingencies, severance pay and moving expenditures. 

The International North Pacific Fisheries Commission (INPFC) Reserve Fund is being used to cover 
the cost of printing INPFC publications. At June 30, 1995, printing of the 1991 and 1992 statistical 
yearbooks are outstanding. In addition, the INPFC Reserve Fund earns interest on funds on deposit. 

(b) Levies 

In accordance with the provisions in the Commission's Handbook an amount is calculated, based on 
salaries of all foreign officers of the Commission, which is estimated to be equal to their contribution 
for income taxes which would otherwise be payable. The amount so calculated is deducted by the 
Commission from the salaries paid, and recorded in the Working Capital Fund under the caption 
"levies" . 

(c) Equipment 

Equipment acquired by the Commission is expensed in the year of acquisition (note 4). 

(d) Leases 

Assets acquired by the Commission under the terms of leases, which would be classified as capital 
leases under generally accepted accounting principles, are not capitalized. The leases are recorded 
as if they were operating leases and the payments are included with operating expenditures. 
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(e) Income tax 

The Commission is a non-taxable organization under the Headquarters Agreement with the 
Government of Canada. 

(j) Foreign exchange 

Transactions originating in foreign currencies are translated at the exchange rate prevailing at the 
transaction dates. Assets and liabilities denominated in foreign currency at the balance sheet date are 
translated to equivalent Canadian amounts at the rate of exchange at June 30, 1995. 

(g) HoUday pay 

The Commission records the cost of staff holiday pay on a cash payments basis. The financial 
statements do not include an accrual for holiday pay earned but not yet paid. 

(h) Contributed services 

The Commission does not include the amount of contributed services and rent in the statement of 
income and expenditure. 

(i) Statement of changes in cash 

The statement of changes in cash is presented without financing and investing activities separated 
because they are not material or meaningful for presentation. 

0) Comparadvejigures 

Certain of the comparative figures have been reclassified to conform with the basis of presentation 
adopted in the current year. 

3. Cash and term deposits 

Cash and term deposits include $134,151 (1994 - $65,067) in separate bank accounts which are 
designated for the INPFC Reserve Fund. The remaining Reserve Fund balance has not been 
segregated in separate bank accounts. 

4. Equipment 

-~~~-~-~~~--

Cumulative cost at Amounts expensed Cumulative cost at 
June 30, 1994 during the year June 30, 1995 

Furniture and fixtures $ 15,574 $ 501 $ 16,075 
Appliances 6,366 266 6,632 
Office 21,973 (1,930) 20,043 

$ 43,913 $ (1,163) $ 42,750 
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5. Commitments 

(a) As at June 30, 1995, the Commission is obligated under equipment leases to minimum annual 
payments as follows: 

1996 
1997 
1998 
1999 

26,388 
26,388 
26,388 
6,597 

$ 85,761 

Office space is supplied at no charge to the Commission by the Government of Canada through the 
Departments of Fisheries and Oceans and Public Works. 

(b) Pension plan 

The Commission has a contributory defined benefit pension plan which covers substantially all of its 
employees. The pension plan is administered through the Intematioual Fisheries Commissions 
Pension Society. The penSion plan provides pension benefits based on length of service and final 
average earnings. 

Based on actuarial evaluation as at January 1, 1993, the Commission had a funding excess of 
$60,547. The pension plan assets were $362,573 at June 30, 1995. 

SCHEDULE OF STATUS OF GENERAL AND WORKING CAPITAL FUND EXPENDITURES 
Year ended June 30, 1995 

Personnel services: 

Other: 

Permanent 
Benefits 
Overtime 
Temporary 

Travel 
Communications 
Contracts 
Printing 
Rentals 
Supplies 
Equipment 
Moving 
Miscellaneous 

Original budget appropriations 

$ 213,000 
16,700 
4,000 
1,500 

235,200 

42,000 
20,000 

129,000 
18,000 
77,600 
8,000 
2,700 

41,000 
2,500 

340,800 

$ 576,000 

Expenditures 

$ 214,266 
20,611 
3,457 

238,334 

43,817 
16,401 

145,049 
15,421 
52,726 

7,005 
9,104 

42,349 
2,257 

334,129 

$ 572,463 
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APPENDIX 8 

List of NP AFC Scientific Research Papers authorized for distribution and citation 

Doc. # Origin Title Author Date 

7 U.S.A. Species ecologically related to North Pacific Jun 1993 
salmonids 

8 Canada A Canadian view on anadromous fisheries Jun 1993 
science activities in the North Pacific 

15 U.S.A. Caloric Content of Oceanic Zooplankton and N.D. Davis Sep 1993 
Fishes for Studies of Salmonid Food Habits 
and Their Ecologically Related Species 

16 Japan Reports on the Research of Salmon Resources Sep 1993 
in the North Pacific Ocean in 1992 

17 Japan Reports on the Research of Salmon Resources Sep 1993 
in the North Pacifc Ocean in 1993 

21 U.S.A. Summary of Cooperative U.S.-Japan High R.V. Walker Sep 1993 
Seas Salmonid Research Aboard the Japanese 
Research Vessel Oshoro Maru, 1993 

22 U.S.A. Tag Returns in 1993 - United States High Seas K.W. Myers Sep 1993 
Salmon Tagging 

23 U.S.A. Results of the 1993 NMFS Bering Sea Crab B. G. Stevens, Sep 1993 
Survey Executive Summary R.S. Otto 

24 U.S.A. Preliminary Stock Assessment and Fishery Sep 1993 
Evaluation Report for the 1994 Gulf of Alaska 
Groundfish Fishery 

25 U.S.A. Preliminary Stock Assessment and Fishery Sep 1993 
Evaluation Report for the Groundfish 
Resources of the Bering Seal Aleutian Islands 
Region as Projected for 1994 

27 U.S.A. Incidental Catch of Salmon by U.S. L.L. Low, Oct 1993 
Groundfish Fisheries in the Bering J.D. Berger 
Seal Aleutian Islands Region, Gulf of Alaska, 
and the Pacific Coast, 1990-1993 
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Doc. # Origin IiIk Author Date 

28 Japan Japan's View on Conception of Salmon Sep 1993 
Research for the Committee on Scientific 
Research and Statistics 

30 Canada Canadian High Seas Salmon Research 1992 D.W. Welch, Oct 1993 
J.P.T. Morris 

31 Canada Upper Thermal Limits on Oceanic Distribution D.W. Welch, Oct L993 
of Pacific Salmon (Oncorhynchus, spp.) in the A. I. Chigirinsky, 
Spring Y. Ishida 

32 Japan Data Record of Japanese Salmon Research Jun 1993 
Vessels in 1992, I - Catch Data, II -
Oceanographic Data 

34 U.S.A. Incidence of Coded-Wire Tagged Salmonids in M. Dahlberg, Oct 1993 
Commercial and Research Catches in the North S. Fowler, 
Pacific Ocean and Bering Sea, 1992-1993 N. Maloney, 

R. Heintz 

35 Canada A Preliminary Assessment of Canadian E.A. Perry, Oct 1993 
Enhanced Salmon Production 1974-1990 C.L. Cross 

39 Japan Japan's View Concerning how to Deal with Oct 1993 
Ecologically Related Species 

42 Russia Report on 1992 Survey Conducted by Russian Nov 1993 
Research Vessel Professor Levanidov and 
Proposed Cruise Plans for 1994 

58 U.S.A. Alaska Fisheries Enhancement Program 1993 M. McNair, Oct 1994 
Annual Report 1.S. Holland 

59 U.S.A. Incidental Catches of Salmonids by U.S. J.D. Berger, Aug 1994 
Groundfish Fisheries in the Bering L.L. Low 
Seal Aleutian Islands, Gulf of Alaska, and 
Pacific Coast Areas, 1990/1994 

60 U.S.A. Estimates of Acceptable Biological Catch for Aug 1994 
1995 for Groundfish off the Pacific Coast of 
the United States 

61 U.S.A. Decreasing Size of North Pacifc Salmon B. Bigler, Oct 1994 
(Oncorhynchus sp.): Possible Causes and J.H. Helle 
Consequences 
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Doc,q Origin T.iJk. Author Date 

62 U.S.A. The Perfonnance of Quantitative Scale Pattern R.L. Bernard, Sep 1994 
Analysis in the Identification of Hatchery and K.W. Myers 
Wild Steelhead 

63 U.S.A. Use of Historical Scale Characters to N.D. Davis Sep 1994 
Apportion Chinook Salmon from Stocks of 
Alaska, British Columbia, and Washington 

64 U.S.A. Scale Growth and Life History Patterns in Pink K.W. Myers Sep 1994 
Salmon in Periods of Low and High Abundance 

65 U.S.A. Tag Returns and Releases in 1994 - United K.W. Myers Sep 1994 
states High Seas Salmon Tagging 

66 U.S.A. Summary of Cooperative U.S.-Japan High R.V. Walker, Sep 1994 
Seas Salmonid Research Aboard the Japanese K.W. Myers, 
Research Vessel Oshoro Maru, 1994 G. Anma, 

S. Sasaki 

67 U.S.A. Salmonid Food Habits in Offshore Waters of R.V. Waker, Sep 1994 
the Gulf of Alaska, June-July, 1994 K.W. Myers 

68 U.S.A. Incidence of Coded-Wire Tagged Salmonids in M. Dahlberg Sep 1994 
Commercial and Research Catches in the North 
Pacific Ocean and Bering Sea, 1993-1994 

69 U.S.A. Indirect Evidence for Bioenergetic Control of J.M. Murphy Sep 1994 
Salmonid Spatial Distribtuions in the Central 
North Pacific 

70 U.S.A. Community Patterns of Epipelagic Fauna S. Carlson, Sep 1994 
Across the North Pacific Subarctic Frontal S.Ignell 
Zone 170E-145W 

71 U.S.A. Zooplankton Composition and Spatial Pattern S. Ignell, Sep 1994 
in the North Pacific Subarctic Frontal Zone, B. Wind, 
August 1991 B. Ebberts 

74 Japan Summary of Japan-Russia Cooperative Juvenile Y. Ueno, Oct 1994 
Salmon Research Abord the Research Vessle I. Shimizu 
Wakashio Maru in 1993 
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Doc. # Origin 1itle Author Date 

75 Japan Summary of Japan-Russia-Canada Cooperative Y. Ueno, Oct 1994 
Juvenile Salmon Research aboard the Research T. Azuma, 
Vessel Kaiyo Maru in 1993 M.Ogura, 

J. Seki, 
I. Shimizu, 
Y. Kawasaki, 
T.Kono 

76 Japan Data Records of Japanese Salmon Research Sep 1994 
Vessels in 1993, I - Catch Data, II -
Oceanographic Data 

77 Japan A Method for Estimating Growth Pattern of M. Fuknwaka, Sep 1994 
Hatchery Reared Chum Salmon by Scale M. Kaeriyama 
Analysis and Back-Calculation 

78 Japan Reports on the Research of Salmon Resources Sep 1994 
in the North Pacific Ocean in 1994 

83 U.S.A. A Review of the 1993 Commercial Salmon H. Geiger, Sep 1994 
Fisheries in Alaska E. Simpson 

84 U.S.A. Status Report for Genetic Stock Identification L. Seeb Sep 1994 
of Pacific Rim Chum Salmon 

86 U.S.A. Preliminary Stock Assessment and Fishery Sep 1994 
Evaluation Report for the Groundfish 
Resources of the Gulf of Alaska as Projected 
for 1995 

87 U.S.A. Preliminary Stock Assessment and Fishery Sep 1994 
Evaluation Report for the Groundfish 
Resources of the Bering Seal Aleutian Islands 
as Projected for 1995 

88 U.S.A. Evaluation of U. S. Observer Biological Data K.W. Myers, Sep 1994 
and Scale Samples from Chum Salmon in the R.V. Walker, 
Bycatch of the 1993 Pollock B-Season Fishery N.D. Davis 
in the Bering Sea 

90 Canada Use of Otolith Microstructure to Identify Z. Zhang, Sep 1994 
Hatchery-Reared and Wild Pacific Salmon R. Beamish 

91 Canada Delayed High Seas Migration by Chum Salmon R. Beamish, Sep 1994 
Z. Zhang, 
C.E. Neville 
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Doc. # Origin Title Author Date 

92 Canada Age-Specific Effects of Sockeye Abundance on S. McKinnell Sep 1994 
Adult Body Size of Selected British Columbia 
Sockeye Stocks 

93 Canada A Preliminary Assessment of Canadian C.L. Cross, Sep 1994 
Enhanced Salmon Production 1977-92 A.E. Kling, 

S.l. Lehmann 

94 Canada Variations in Marine Growth Rates of Selected D.W. Welch Sep 1994 
Stocks of British Columbia Pink and Sockeye 
Salmon Stocks 

95 Canada Possible Approaches for Co-operative Pacific D.W. Welch, Oct 1994 
Salmon Research 1.F.T. Morris 

96 Canada An Update on Trends in Catch of Pacific D.W. Welch, Oct 1994 
Salmon in Canada, with a Report on 1993 R.I. Beamish 
Escapement Levels 

97 Canada Evidence for Density-Dependent Marine D.W. Welch Oct 1994 
Growth in British Columbia Pink Salmon 
Populations 

104 Russia Marine Life and Fishery of Masu Salmon V.V. Tsiger Oct 1994 

105 Russia Asiatic Pink Salmon: Commercial Catch in A.I. Chigirinsky Oct 1994 
Current Century 

106 Russia Driftnet Salmon Fisheries in the Bering Sea in V.V. Volobuev, Oct 1994 
1992 S.V. Putivkin 

107 Russia Interannual Changes in Anadromous V.P. Shuntov, Oct 1994 
Migrations of Salmons in Waters of the V.V. Lapko, 
Sakhalin-Kuril Region A. A. Balanov, 

A.V. Startsev 

108 Russia Interannual Changes in Anadromous V.P. Shuntov, Oct 1994 
Migrations of Salmons in the Western Bering V.V. Lapko, 
Sea and Adjacent Pacific Waters A. A. Balanov, 

A. V. Startsev 

109 Russia Spatial Ecologo-Morphologic Differentiation O.S. Temnykh Mar 1995 
of Pink Salmon in the Sea of Okhotsk During 
Anadromous Migrations 
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119 U.S.A. Ocean Carrying Capacity Program: An Mar 1995 
Implementation Plan for the Gulf of Alaska 

120 Japan Salmon Research Plan in the North Pacific Mar 1995 
Ocean by the Fisheries Agency of Japan 

122 Russia Pacific Salmon in the Bering Sea V. I. Radchenko, Apr 1995 
A.I. Chigirinsky 

123 Russia New Data About Immature Masu Sealife in V.V. Lapko, Apr 1995 
Okhotsk Sea A.V. Startsev 

124 Russia Feeding of Cllinook and Coho Salmon in the A.F. Volkov, Apr 1995 
Northwestern Pacific Ocean V.I. Chuchukalo, 

A.Ya. Efimkin 

125 Russia Feeding and Daily Rations of Sockeye Salmon V.I. Chuchukalo, Apr 1995 
(Oncorhynchus nerka) During the Summer A.F. Volkov, 
Period A. Ya. Efimkin, 

N. A. Kuznetsova 

129 U.S.A. Alaska Fisheries Enhancement Program 1994 M. McNair Oct 1995 
Annual Report 

131 U.S.A. Salmon Escapement Estimation in Alaska H. Geiger Oct 1995 

132 U.S.A. Preliminary Results on the Origin of Chum R. L. Wilmot, Oct 1995 
Salmon Harvested Incidentally in the 1994 C.M. Kondzela, 
Bering Sea Trawl Fishery Determined by C.M. Guthrie, 
Genetic Stock Identification M.S. Masuda 

135 Japan Salmon Stock Assessment in the North Pacific Y. Ishida, Oct 1995 
Ocean in 1995 S. Ito 

136 Japan Salmon Tagging Experiments and Recovery of S. Ito, Oct 1995 
Salmon Lacking Adipose Fin Collected by Y. Ishida 
Japanese Salmon Research Vessels in the North 
Pacific Ocean, 1995 

137 Japan Oudine of Oceanographic Conditions in the K. Kawasaki Oct 1995 
Northwestern Pacific During the Summer in 
1994 

138 Japan Summary of Japan-Russia Cooperative Juvenile Y. Ueno, Oct 1995 
Salmon Research Aboard the Research Vessel I. Shimizu 
Wakashio maru in 1995 



1995 Annual Report 

l!!!.!;dI. Origin TItle Author l}JJk. 

139 Japan Latitudinal Variations in Distribution and K. Nagasawa, Oct 1995 
Abundance of Plankton and Salmonids in the A. Shiomoto, 
Northern Pacific Ocean and Bering Sea in K. Tadokoro, 
Early Summer Y. Ishida 

140 Japan Density Dependent Growth of Pink Salmon Y. Ishida, Oct 1995 
(Oncorhynchus gorbuscha) in the Bering Sea S. Ito, 
and Western North Pacific K. Murai 

141 Japan Annual Changes in the Population Size of the K. Nagasawa, Oct 1995 
Salmon Louse Lepeophtheirus salmonis Y. Ishida, 
(Copepoda: Caligidae) on OffshQre Pacific K. Tadokoro 
Salmon (Oncorhynchus spp.) and Relationship 
to Host Abundance 

142 Japan Do Pacific Salmon (Oncorhynchus spp.) Steal K. Nagasawa, Oct 1995 
Bait from Surface Longlines at Sea? K. Tadokoro 

143 Japan Growth and Nutritional Aspects of Juvenile T.Azuma Nov 1995 
Chum and Pink Salmon Migrating in the 
Okhotsk Sea and the Northwest Pacific Ocean 

145 Japan Data Record of Japanese Salmon Research Oct 1995 
Vessel in 1994; I-Catch Data; 11-
Oceanographic Data 

146 Japan Variation in Reproductive Characters of M. Kaeriyama, Oct 1995 
Hatchery-Released Sockeye Salmon, S. Urawa, 
Oncorhynchus nerka, returning to the Lake M. Fukuwaka 
Shikotsu and the Bibi River of Central 
Hokkaido, Japan 

147 Japan Marine Mortality of Chum Salmon S. Urawa Oct 1995 
(Oncorhynchus keta) Caused by the Parasitic 
Flagellate Ichtyobodo necator 

148 Japan Relationship Between Scale Growth and M. Fukuwaka, Oct 1995 
Somatic Growth in Sockeye Salmon M. Kaeriyama 
(Oncorhynchus nerka) 

150 Japan Preliminary Report of Salmon Enhancement Oct 1995 
Production in Japan, 1994 
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152 U.S.A. Migrations, Abundance, and Origins of K.W. Myers, Oct 1995 
Salmonids in Offshore Waters of the North RV. Walker, 
Pacific - 1995 N.D. Davis, 

W.S. Patton, 
K.Y. Aydin, 
E.K. Pikitch, 
R L. Burgner 

153 U.S.A. Incidence of Code-Wire Tagged Salmonids in M. Dahlberg, Oct 1995 
Commercial and Research Catches in the North S. Fowler, 
Pacific Ocean and Bering Sea, 1994-1995 N. Maloney, 

R. Heintz 

154 U.S.A. An Estimate of Total 1992 Hatchery Releases W. Heard Oct 1995 
of Juvenile Salmon, by Country, into Waters 
of the North Pacific Ocean and Adjacent Seas 

156 Canada Stock Interactions in Sockeye Salmon in the S. McKinnell Oct 1995 
Eastern North Pacific Ocean 

157 Canada/USA Recoveries of Fanned Altantic Salmon in the S. McKinnell, Oct 1995 
Northeastern Pacific A.J. Thomson, 

E.A. Black, 
B.L. Wing, 
C.M.Guthrie III, 
J. F. Koerner, 
J.H. Helle 

158 Russia/Canada Influence of the Marine Abundance of Pink V.F. Bugaev, Nov 1995 
(Oncorhynchus gorbuscha) and Sockeye D.W. Welch, 
Salmon (0. nerka) on Growth of Ozernaya M.M. Selifonov, 
River Sockeye L.E. Grachev 

159 Canada Sunnnary of Salmon DNA Stock Identification T. Beacham Nov 1995 
Work at the Pacific Biological Station 

160 Canada/USA Results of the Canadian High Seas Research D.W. Welch, Oct 1995 
Cruise to the Eastern North Pacific Ocean, H. R Carlson 
March 23-Aprilll, 1995 

161 Canada Coastal Shifts in Salmon Carrying Capacity R.J. Beamish, Oct 1995 
C. Neville 

163 U.S.A. Incidental Catches of Salmonids by J.D. Berger, Oct 1995 
U . S. Groundfish Fisheries in the Bering R.E. Narita 
Sea/Aleutian Islands, Gulf of Alaska, and the 
Pacific Coast, 1990-1995 
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164 U.S.A. Summary Report on the Status of Groundfish R.D. Methot Oct 1995 
Resources off the Coast of California-Oregon-
Washington in 1995 

165 U.S.A. Mixed Stock Analysis of Pacific Rim Chum L.W. Seeb, Oct 1995 
Salmon in the 1993 and 1994 South Alaska P.A. Crane 
Peninsula June Fisheries Using Allozyme and 
Mitochondrial DNA Data 

166 U.S.A. Summary Report on the Status of Groundfish Nov 1995 
Resources of the Eastern Bering Sea and 
Aleutian Islands in 1995 

167 U.S.A. Summary Report on the Status of Groundfish Nov 1995 
Resources of the Gulf of Alaska in 1995 

168 Russia Estimates of Ocean Mortality of Northeast V. L Karpenko Oct 1995 
Kamchatka Pink Salmon 

169 Russia Some Abnormalities in Salmon Noted During V.1. Shershneva Oct 1995 
Their Marine Period of Life 

171 Russia Expeditional Report on the Progrannne of A. B. Dekshtain, Nov 1995 
Research Scientific Expeditional Work on M.V. Koval 
Investigation of Salmons Stock Localization in 
the Pacific Ocean in April-June 1995 
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