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LETTER OF TRANSMITTAL 

In compliance with Article III (1) (g) of the International Convention for the High 
Seas Fisheries of the North Pacific Ocean and Rule 17 of the Rules of Procedure, it 
is rny pleasure as Chairman of the International North Pacific Fisheries Commis
sion to present my compliments to the Contracting Parties and their Commis
sioners and to transmit herewith the report described below. 

This report summarizes the activities of the International North Pacific Fish
eries Commission during the year from the adjournment of the 26th Annual Meet
ing on November 1, 1979 through to the adjournment of its 27th Annual Meeting, 
held in Anc-horage, Alaska, from November 4 through November 6, 1980. It con
tains a summary account of the 27th Annual Meeting, a brief resume of activities 
during the interim period between annual meetings, and summaries of investiga
tions which the three national fishery research agencies carry out under the plan
ning and coordination of the Commission. The views expressed in these research 
summaries are those of the authors and not necessarily those of the Commission. 
Annual reports of the Commission are printed separately in the English and 
Japanese languages. The accuracy of translation is the responsibility of the 
Secretariat. 

Elmer E. Rasmuson 
Chairman 
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I. REPORT OF THE 27TH ANNUAL MEETING 1980 

1. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought 
into force on June 12, 1953, with the exchange of 
ratifications among Canada, Japan and the United 
States. The purpose of the original Convention 
was to ensure that the fishery resources of the Con
vention area were maintained at the level of max
imum sustained productivity. The Convention 
established the International North Pacific Fisheries 
Commission, which is composed of three national 
sections, each consisting of not more than four 
members appointed by the governments of the 
respective Contracting Parties. The Commission 
meets at least once annually, and oftener when 
necessary, and conducts its business between meet
ings through its permanent Secretariat in Van
couver, Canada. 

In April 1978 the Convention was amended by 
a Protocol signed by representatives of the three 
governments at Tokyo. That Protocol provided for 
the maintenance of the International North Pacific 
Fisheries Commission which in turn would: 

(a) provide for scientific studies and for coor
dinating the collection, exchange and 
analysis of scientific data regarding 
anadromous species, including data regard
ing the continent of origin of these species, 
and provide a forum for cooperation among 
the Contracting Parties with respect to these 
species; and 

(b) pending the establishment of an interna
tional organization with broader member
ship dealing with species other than 
anadromous species, provide a forum for 
cooperation among the Contracting Parties 
with respect to the study, analysis and 
exchange of scientific information and views 
relating to the stocks of non-anadromous 
species of the Convention area, including 
information and views relating to all rele
vant factors affecting these stocks, the pro
motion of scientific research designed to fill 
gaps in knowledge and the compilation and 
dissemination of statistics and records. 

Instruments of ratification were formally 
exchanged between Canada, Japan and the United 

States at Tokyo on February 15, 1979 and the 
amended Convention came into force on that day. 
The following is a report of the Commission's 1980 
(27th) Annual Meeting, the second conducted after 
formal amendment of the Convention. 

2. TiME AND PLACE OF MEETING 

The 27th Annual Meeting of the International 
North Pacific Fisheries Commission was held in 
Anchorage, Alaska, from November 4 to 6, 1980 
under the chairmanship of Commissioner 
Elmer E. Rasmuson of the United States. During 
the week immediately preceding the plenary ses
sions of the Commission, meetings of the Standing 
Committee on Biology and Research and its various 
sub-committees were held. Commissioner 
Dayton L. Alverson of the United States chaired 
those meetings and Dr. Robert L. Burgner of the 
United States acted as scientific convenor. The 
Standing Committee on Finance and Administra
tion met on November 5 and 6 with Commissioner 
Robert W. McVey of the United States as Chair
man. 

3. PARTICIPANTS 

Persons participating in the 27th Annual Meeting 
are listed in Appendix 1 of this report, which also 
shows committee assignments. Changes in Com
mission membership which occurred during the 
year are indicated in the Administrative Report for 
1980 (Part II of this Annual Report). As in past 
years the Commissioners of each national section 
were assisted by a number of advisers and experts. 
At the invitation of the Commission, the Interna
tional Pacific Halibut Commission was represented 
by an observer who also acted as technical consul
tant on matters pertaining to halibut. The Commis
sion values highly the cooperation and assistance 
shown in this consultation service. The total num
ber of participants was 91, including 14 from 
Canada, 20 from Japan, 43 from the United States, 4 
permanent and 7 temporary members of the 
Secretariat and 3 consultant-observers. 

4. AGENDA 

The agenda for the 27th Annual Meeting, as 
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adopted by the Commission, is Appendix 2 of this 
report. The sections of this report which follow 
cover the Commission's actions in relation to each 
item on the agenda. 

5. THEFIRSTPLENARYSESSION 

The first plenary session of the 27th Annual Meet
ing, chaired by Commissioner Elmer E. Rasmuson 
of the United States, was held on November 4, 1980 
in the Endeavor Room of the Captain Cook Hotel in 
Anchorage, Alaska. At this session, which was open 
to the public, there were addresses of welcome, 
statements by the national sections, introduction of 
delegations, and an address by the Chairman. 

The Honorable George Sullivan, Mayor of 
Anchorage, addressed the meeting and welcomed 
delegates to Anchorage. The main body of his text 
was as follows: 

It was three years ago that I last welcomed this Com
mission to Anchorage, and many factors of significance to 
all of our countries have occurred since then. The joint 
effort between Canada and the United States to build a 
gas pipeline is moving ever so slowly forward, but it is 
moving forward, and when it is built it will have a substan
tial economic effect upon both Alaska and Canada. 

Our commercial and business ties with Japan in fish
eries, timber, and tourism are increasing in importance 
for both of our countries. Our Anchorage Visitors and 
Convention Bureau is mounting an all-out drive to 
encourage visitors from Japan to come and enjoy the 
beauty of Alaska. Tourism is our second leading industry, 
and the Japanese people are major visitors to Anchorage 
and to Alaska. 

This Commission is a shining example of the outs
tanding international cooperation between the three 
governments of Canada, Japan, and the United States. 
The role of the Commission has changed in the past few 
years, but the primary purpose, that being conservation of 
salmon fisheries in the Pacific Rim countries, is 
unchanged. Conservation of this renewable resource is of 
great importance to all the people. Your Commission is 
the only one now regulating salmon beyond the 200 mile 
limit. The Commission serves the important function of 
being a point of review of the scientific data for the North 
Pacific fisheries, as developed by the biologists of all three 
of our countries. 

I am convinced that the fisheries industry in 
Anchorage offers the potential for creating jobs for our 
citizens which rivals that offered by our oil and gas indus
try. Earlier this year we commissioned an international 
consulting firm to conduct a capacity analysis of the fish
eries industry in Anchorage. The study demonstrated that 
processing capacity had doubled between 1979 and 1980. 
The number of jobs had soared to a level in excess of 
1,500. It also pointed to a major weakness in our fisheries 

development effort; insufficient cold storage capacity. If 
we are to reap rewards from the Alaska seafood industry, 
this weakness must be addressed. Working closely with 
the private sector, the State and Federal Governments, 
my Office of Economic Development, and the Port of 
Anchorage are aggressively pursuing the development of 
additional cold storage in Anchorage. We have a long way 
to go, but the pace of development is rapid. 

The future of the salmon fisheries is indeed very 
bright and this Commission has every right to be proud of 
its accomplishments. The environmental concerns of the 
ocean must continue to be explored to ensure that all of 
our countries continue to enjoy the infinite productivity of 
the sea. The continued exchange of scientific views among 
all of the Rim countries of the North Pacific, including 
Russia, will benefit all of us. 

The Honorable Ted Stevens, United States 
Senator for Alaska, addressed the meeting and 
welcomed delegates to Alaska. The main body of his 
text was as follows: 

When your Chairman, Mr. Rasmuson, first became a 
member of your Commission, its primary function was to 
regulate the high seas salmon fisheries of the member 
nations, and that regulation principally defined the efforts 
of the high seas fishing neets for the stocks that inter
mingled, so that the interceptions of North American 
salmon would be minimized. 

That effort culminated with the implementation of a 
new treaty, as you all know, two years ago which substan
tially reduces the high seas interception of salmon of 
North American origin. Although that treaty does not 
protect all salmon of Alaskan origin, I and my colleagues 
in the Senate did grant our consent, our advice and con
sent to that treaty when it was presented to us. 

In future years I believe that this Commission must 
address some relative minor modifications of that docu
ment to assure that there will be no salmon of Alaskan 
origin that is harvested on the high seas beyond our 200 
mile zone. But because we feel that the salmon intercep
tion problem has now been minimized and believe that it 
soon will be totally cured or resolved, the basic objectives 
of the INPFC must change now from a regulatory body to 
a scientific forum. 

Through these past years the INPFC has served as a 
conduit for scientific fisheries data from our three nations. 
This work, which covered many species, not just salmon, 
has been invaluable. But all of the nations of the North 
Pacific need this data in order to conduct their fishery 
management functions. 

Many of the stocks of the North Pacific are interre
lated, yet no formal mechanism exists through which 
scientific data may be exchanged. This forum, as a well 
respected international body, would be a perfect host for 
an annual North Pacific fisheries scientific conference. It is 
my hope that the Commission will examine this possibility 
and consider inviting to a conference not only all the 
nations of the Pacific Rim, but invitations should be 
extended also to all nations whose vessels participate in a 
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fishery of the North Pacific Ocean or the Bering Sea. Such 
a forum would be an unprecedented fisheries manage
ment tool and could well serve as a model to the rest of 
the world. 

Data brought to a North Pacific fisheries scientific 
conference would be an invaluable fisheries management 
tool for this body to continue its present functions also, as 
you represent our three governments, in carrying out 
your responsibilities under the existing authorities. 

This Commission continues to play an important role 
for our area, for all our governments, and it is an adjunct 
of the efforts that we are putting forth in the Law of the 
Sea Conference, a conference that I have seen some of 
you at, a conference that will lead to meetings when we 
return to Washington just next week, as the members go 
back to consider the new draft of the Law of the Sea 
treaty. I want to personally thank you for participating. 
Your efforts have made a great dinerence to the fisher
men of our state. 

Commissioner Kenjiro Nishimura, Chairman 
of the Japanese National Section, addressed theses
sion. In his opening remarks Mr. Nishimura paid 
tribute to former United States and Japanese Com
missioners who had resigned and welcomed the new 
Commissioners from those national sections. He 
also introduced Mr. T. Saito of the Fisheries Agen
cy who was acting as a Commissioner in place of 
Mr. H. Sano who was unable to attend. 
Mr. Nishimura continued as follows: 

This is the fourth year since the world entered an age 
of the new order of the sea marked by the setting up of 
200-mile fishery zones and this new regime has now 
become more established. It is the understanding among 
our three countries, I believe , that coastal countries con
cerned would manage the fishery resources within their 
200-mile waters on the basis of scientific knowledge in 
order to achieve the optimum utilization of their 
resources. In recent years, the United States and Canada, 
as coastal countries, have placed particular emphasis on 
the rapid development of their own fisheries. We Japanese 
fully understand their attaching greater importance to it in 
their national policies. 

On the other hand, Japanese fishermen have tradi
tionally been most dependent on the fishery resources in 
the North Pacific Ocean, and fishery products from the 
area have vital significance for the food supply as well. For 
this reason, Japan has a most serious concern for the con
servation and effective utilization of the fishery resources 
in this area. 

Needless to say, there are difficult problems involved 
in conserving and effectively utilizing the fishery 
resources. It is necessary for us, the Commissioners of the 
three countries, to continue our efforts to find satisfactory 
and truly workable solutions to the problems confronting 
the three countries, working together in close cooperation 
and combining all the wisdom available. 

The Japanese delegation hopes that the Commission, 

which has, for over a quarter of the century , played a very 
important role in scientific research and management of 
the fishery resources in the North Pacific Ocean, may con
tinue to strengthen its activities in the years ahead 
through yet closer collaboration of the Parties. Japan, for 
its part, is resolved to further strengthen, with the 
cooperation of the United States and Canada, its research 
activities relating to the fishery resources so that we may 
make a greater contribution to the work of the Commis
sion . 

With regard to the issue of research to determine the 
continent of origin of anadromous species migrating in 
waters south of 46 degrees north latitude and that of 
marine mammals incidentally caught in salmon fishing, 
which have been subjects for discussion since the transi
tion to the new scheme through the amendment to the 
Convention, Japan considers that, since the scientific 
knowledge so far acquired in regard to these matters is not 
yet sufficient, it is necessary to continue the research to 
find solutions satisfactory to all Parties. 

Let me conclude by saying that, with an active and 
constructive exchange of views in a spirit of cooperation 
and mutual understanding, this annual meeting may pro
duce fruitful results. 

Commissioner H. Douglas Johnston, Chairman 
of the Canadian National Section addressed the ses
sion. He expressed gratitude for the welcome 
extended by the delegates and continued as follows: 

Anchorage is Alaska's largest city, and the site of 
many places of historical interest. We are all aware of the 
role that Alaska plays in the development and manage
ment of the vast fisheries resources of the North Pacific 
and it is appropriate that the meeting is being held here. 

Commissioners will recall that the last time the Com
mission met in Anchorage in 1977 there was some doubt 
as to its future. As I noted in my opening remarks at last 
years annual meeting, the International North Pacific 
Fisheries Commission is an institution of great impor
tance to Canada and we are pleased to see its valuable 
work and the cooperation between our three nations con
tinue. I would like to welcome back Mr. Kato who served 
as a Commissioner from Japan in 1975. I welcome also 
Mr. Saito as Acting Commissioner and acknowledge the 
valuable contribution to the work of this Commission by 
Mr. Nakabe. There have been changes in the United 
States Section as well and I welcome both Mr. McVey and 
Dr. Alverson as new Commissioners. We wish 
Mr. Rietze many happy years of well deserved retirement 
and are pleased to see Mr. Lokken remain as a member of 
the United States National Section. 

Over the last year our scientists have continued their 
research efforts as provided for under the terms of the 
Convention. We note that this is the third year of studies 
to determine the continent of origin of anadromous 
species migrating in waters south of 46° north latitude and 
we look forward to the report of such studies and any 
recommendations made. We will also be interested in the 
results of research with respect to the continent of origin 
of anadromous species migrating in more northern waters 
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particularly the Bering Sea. 

As we address these and other issues during the next 
few days, you may be assured that the Canadian National 
Section will work diligently to achieve a successful meet
ing. 

Commissioner Robert W. McVey, spokesman 
for the United States National Section addressed the 
session. The main text of his remarks was as follows: 

With recent changes to national fisheries jurisdictions 
within the Convention area, this Commission has made 
significant changes in its scope of operations. As provided 
in the Protocol, we must continue to evaluate the current 
situation to determine whether further changes are war
ranted. 

Last year the United States Section expressed con
cern about the monitoring procedures relating to salmon 
and marine mammals as spelled out in the Protocol and 
the Memorandum of Understanding. A number of 
serious problems existed during the 1979 fishing season. I 
am pleased to report that almost all of these difficulties 
have been resolved. 

Regarding salmon issues, our new Protocol calls for 
coordinated scientific studies to determine the continent 
of origin of anadromous species in waters south of 46° 
north latitude. With respect to these studies, we were 
advised by the Standing Committee on Biology and 
Research last year that research efforts on this problem 
may not be intensive enough to provide the necessary 
information within the time period required for recom
mendations relating to the conservation of salmon of 
North American origin. However, a significant increase in 
research was achieved by United States implementation of 
a salmon tagging program this year and by close coordina
tion with Japanese researchers through the Ad Hoc 
Salmon Research Coordinating Group. We look forward 
to a report on the findings of this research effort. 

A matter of urgent interest to this Commission con
cerns the incidental taking of marine mammals in the high 
seas gillnet fishery for salmon. The 1978 Protocol pro
vided a 3-year exemption from the U.S. Marine Mammal 
Protection Act. The three years ends before the next fish
ing season. Therefore, the U.S. Government will be work
ing with the Japanese Government and the fishing com
panies on this critical problem. The Ad Hoc Committee 
on Marine Mammals will be meeting later this week. The 
scientific information provided by the scientific sub-com
mittee that met in February and the scientific documents 
presented by Japanese and U.S. scientists will be of great 
importance in this matter. 

The United States National Section wishes also to 
bring to your attention our serious concern about the inci
dental catches of prohibited species taken in the Bering 
Sea and Gulf of Alaska ground fish fisheries. The inciden
tal catches of Pacific halibut, king and tanner crabs, and 
especially of Pacific salmon, are unacceptably high. 
Although the U.S. North Pacific Fishery Management 
Council is currently seeking methods of resolving this 
problem, we would like to explore, with other national 
sections, additional ways and means of reducing incidental 

catches. We are, therefore, pleased to learn that Japan 
intends to initiate some experiments using stern trawlers 
to study procedures of reducing incidental catches of 
salmon. We urge Japan to examine the full spectrum of 
options available to reduce catches of salmon by trawlers. 
We appreciate Japan's special attention to this problem 
and we wish to work closely with our Japanese colleagues 
on this task. 

The United States Section believes the new Protocol 
continues to make this Commission an effective model of 
international fisheries cooperation. We all have much to 
be proud of. The deliberations and conclusions of our 
scientists are widely valued. We are pleased that the scien
tific papers of our scientists are now available to and can 
be cited by the scientific community at large. The United 
States Section urges that the reports of the Standing Com
mittee on Biology and Research be made available to the 
public and also be citable. 

Our section has been giving thought to the contribu
tion of this Commission to the collection of scientific 
information on fishery resources in the North Pacific 
Ocean. We believe it is extremely important to maintain 
and expand this work. The number of nations fishing in 
the North Pacific is increasing, and the United States Sec
tion is considering the desirability of involving scientists 
from other countries to add to the scientific contributions 
of this Commission. The INPFC is charged by the Pro
tocol with working "toward the establishment of an inter
national organization with broader membership dealing 
with species ... other than anadromous species". We look 
forward to exploring this subject with the other national 
sections this week. 

The Chairman of the Commission, Mr. Elmer 
E. Rasmuson, addressed the session as follows: 

On behalf of the Commission, I wish to thank Mayor 
Sullivan for his sincere welcome to our city. Also, I wish 
to express our deep appreciation to Senator Stevens for 
sharing his thoughts on and support for our organization 
with which he has had many years of involvement. 

As Chairman of the Commission, it is my pleasure to 
also welcome you to Anchorage for the 27th Annual 
Meeting of the International North Pacific Fisheries Com
mission. I would also like to welcome Mr. Kato, the new 
Commissioner from Japan, and to thank Mr. Nakabe for 
his past work on the Commission. 

Further, I am pleased to see all my fellow Commis
sioners and the government officials, scientists, and 
advisers. This Commission is a most useful forum where 
all of us, interested in conservation of living resources in 
the North Pacific can meet and share our ideas and our 
concerns. 

Last year, the Chairman of the Commission, Com
missioner Nishimura, noted that we are operating in new 
circumstances in this Commission. The Protocol amend
ing the Convention came into force in February 1979. As 
Commissioner Nishimura commented further, all three 
nations continue to cooperate in seeking to achieve com
mon objectives under the Convention. This body is very 
important and valuable to all three nations both from the 
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standpoint of conservation of North American origin 
salmon and because it is the forum in which our scientists 
can meet to exchange and compare their data and 
analyses. This coordination, of course, benefits all nations 
because the scientific information collected is utilized in 
decisions for management of fish stocks in the North 
Pacific - one of the most productive fishing grounds in 
the world. 

This Commission has successfully adjusted to the 
change in fisheries management jurisdiction and con
tinued the long established contribution of this Commis
sion to fisheries conservation. We have established long 
time friendships with our colleagues and have created a 
spirit of cooperation which enables us to resolve difficult 
problems harmoniously. This spirit of cooperation is 
based on mutual understanding and a recognition that 
conservation of North Pacific salmon and other species 
would not be possible without it. 

Cooperative scientific work is strongly encouraged by 
this Commission. This spirit of cooperation has been par
ticularly evident this past year in the new cooperative 
U.S./Japan tagging program on salmon, and in the U.S./ 
Japan marine mammal studies on board the Japanese 
dedicated research vessel. In addition, extensive coopera
tive groundfish surveys were also conducted in the Con
vention area. Research done this year will serve as a basis 
for which we can make decisions in the future. 

We can all feel proud to be associated with this Com
mission. Actions of this Commission have contributed 
nearly 30 years to fishery science and to the conservation 
of the fishery resources of the North Pacific. I look for
ward to a continuation of this tradition at this meeting. 

Following his address, the Chairman 
introduced Dr. D. McCaughran, Director of 
Investigations, International Pacific Halibut Com
mission. 

6. PROCEDURES 

The Commission continued without change pro
cedures followed at past annual meetings. 

7. CONSIDERATION OF ADMINISTRATIVE MATTERS 

7 (a) Report of the Chairman 

The Commission adopted the address given by 
Mr. Elmer E. Rasmuson of the United States at the 
opening plenary session as the Chairman's report to 
the Commission for 1980. 

7 (b) Action on reports submitted by the 
Secretariat 

The following actions were taken on reports submit
ted by the Secretariat, all of which had been referred 
to the Standing Committee on Finance and 

Administration: 

i. Auditors' report for the fiscal year ended June 
30, 1980. 

ii. Details of items in the auditors' report for the 
1979/80 fiscal period. 

The auditors' report (Appendix 3 of this report) 
was approved as was retention of Peat, Marwick, 
Mitchell and Company as auditors. 

iii. Budget estimate for the fiscal year beginning July 
1, 1981and budget forecast for the fiscal year 
beginning July 1, 1982. 

The Commission recommended that a budget 
totalling $270,960 (Canadian funds) be adopted 
for the fiscal year beginning July 1, 1981. Each 
Contracting Party is to contribute a one-third 
share ($90,320) . The committee presented to the 
Commission for future discussion a budget 
forecast totalling $302,571 (Canadian funds) for 
the fiscal year beginning July 1, 1982. 

iv. Report on financial situation in current fiscal 
year (1980/81) . 

During consideration of the financial situation in 
the current fiscal year, the committee endorsed 
and the Commission subsequently approved the 
institution of a system of severance pay for per
manent Secretariat personnel, and approved a 
Secretariat recommendation for further acquisi
tions to the Commission's library. 

v. Administrative report for 1980. 

The committee reviewed this report submitted 
by the Secretariat (p. 26 of this report) and 
recommended its acceptance by the Commis
sion. 

vi. Status of receipt of information pertinent to Arti
cles III(l)(e) and IX(2) . 

vii. 

In discussion of this item the committee agreed 
that national sections should continue submis
sion of reports as in previous years. 

Report on the status of publications. 

viii. Review of Commission publication and docu
ment policy and procedures. 

The committee reviewed two documents per
taining to publication, policies, and procedures, 
and recommended adoption of certain policies 
for each of the Commission's publications, 
reports, and documents. The recommended 
policies, which were adopted by the Commission 
were as follows: 

1. Annual Report 

(a) Priority in publication shall be given to the 
Annual Report which shall cover the period 
from the end of one annual meeting to the 
end of the next. 
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(b) The Annual Report shall also contain a report 
of the Commission's "operations, investiga
tions, and findings" in its various sections: 

Report of the Annual Meeting 
II Administrative Report 

III The Research Program 

(c) Regarding the section on "The Research 
Program", each national section undertakes 
to provide, no later than the following March 
15, a report of its scientific investigations of 
concern to the Commission. It is understood 
that the views expressed in any research 
report submitted by a national section under 
the above arrangement are not necessarily 
those of the Commission, unless so stated. 
Authorship of the research reports shall be 
credited to the national section submitting the 
reports or to such research agencies or per
sons as the respective national sections shall 
designate. 

(d) The draft of the entire Annual Report is to be 
submitted to all national sections by April 15 
following the end of the period covered by 
the Annual Report for the purpose of obtain
ing approval by May 15 for its publication. 
Every effort should be made to publish the 
Annual Report in English by the time of the 
next annual meeting. The Japanese version of 
the Annual Report shall be published as soon 
as possible following approval of the English 
manuscript. 

(e) Annual Reports are to be transmitted to the 
Contracting Parties by the Chairman of the 
Commission for the year with which the 
report is concerned. 

2. Scientific Bulletins 

(a) The Commission, in a Bulletin series, shall 
publish reports of the results of scientific 
investigations conducted jointly or indepen
dently by the national sections relevant to the 
terms of the Convention and appropriate 
compilations of the statistics of fisheries of 
interest to the Commission. 

(b) The Commission shall give due consideration 
in adopting its annual budgets to the policy of 
publication of scientific and statistical reports. 
Priority in publication of scientific material in 
the Bulletin series shall be (I) joint research 
reports, followed by (2) national research 
reports. 

(c) Scientific papers shall be submitted to the 
Secretariat, which shall have responsibility for 
carrying out the mechanics of publication and 
editing as to matters of form, and will make 
suggestions to provide guidance for standar
dizing form, illustrations, etc. 

(d) Authorship of papers presented for publica
tion shall be .;;hown and publication by the 

Commission shall not indicate endorsement 
or approval of the contents thereof, unless so 
stated. 

(e) Each national section shall appoint a scientific 
referee to whom each paper shall be submit
ted for review and approval on the basis of its 
relevance to the work of the Commission and 
its scientific content. Within three months of 
its receipt the views of such referee shall be 
communicated to the Secretariat. In the 
absence of an opinion by a referee within such 
time limit, approval by that referee for pub
lication by the Commission will be assumed. 

(lj Only papers approved by all three referees 
shall be published in the Bulletin series and 
final approval for publication shall be made by 
the Commission. 

3. Statistical Yearbook 

(a) The Commission shall publish annual com
pilations of the statistics of fisheries of joint 
interest as covered by the Convention. 

(b) The Secretariat shall obtain statistics from 
non-member nations which are deemed 
appropriate for inclusion in the Yearbook. 

(c) The Standing Committee on Biology and 
Research shall have the responsibility for con
tent and format of the Statistical Yearbook 
which will be published in English only. 

4. Annual Meeting Proceedings 

(a) The Proceedings of an Annual Meeting shall 
be prepared and distributed in accordance 
with Rule of Procedure 19(d). 

(b) Distribution of the Proceedings shall be 
limited to organizations or individuals listed 
on a distribution list which receives approval 
from national sections for each issue of the 
Proceedings. 

(c) Under no circumstances should that portion 
of the Proceedings containing the Report of 
the Standing Committee on Biology and 
Research be cited in outside publications. 

5. Documents 

(a) All scientific documents submitted by 
national sections for consideration by the 
Standing Committee on Biology and 
Research and the Ad Hoc Committee on 
Marine Mammals shall be considered citable 
unless indicated otherwise. 

(b) All citable documents shall be stamped by the 
Secretariat "NOT TO BE CITED BY INPFC 
DOCUMENT NUMBER". 

(c) National sections shall incorporate into the 
cover page of citable documents the state
ment "THIS PAPER MAY BE CITED IN 
THE FOLLOWING MANNER". This state-
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mem should be followed by a reasonably 
standardized form of citation. 

(d) National sections submitting non-citable 
documents. shall clearly mark such docu
ments on the cover page with the legend 
"NOT TO BE CITED WITHOUT WRITTEN 
PERMISSION OF THE ISSUING AGENCY 

- NOT TO BE CITED BY INPFC DOCU
MENT NUMBER". 

7 (c) Other administration actions 

The Commission also endorsed the committee 
recommendations that the first plenary session of 
the 28th Annual Meeting of the Commission be 
held on Tuesday, November 3, 1981, in Vancouver, 
Canada, and that the 29th Annual Meeting be held 
in Tokyo, Japan, with the first plenary session on 
Tuesday, November 2, 1982. 

8. CONSIDERATION OF MATTERS OF RESEARCH 

The Commission requires its Standing Committee 
on Biology and Research to arrange for research on 
various problems and to report on the results of that 
research . At the 1980 Annual Meeting the commit
tee established three sub-committees to assist in the 
conduct of its work. These were: the Sub-Commit
tee on Salmon; the Sub-Committee on Non
Anadromous Species which included two panels to 
consider matters related to the Bering Sea and the 
northeast Pacific; and the Sub-Committee on King 
and Tanner Crab. The 1980 Report of the Standing 
Committee on Biology and Research contained 
appendices prepared by these particular sub-com
mittees and reference is made in the following sec
tions to the report and certain of its appendices. 

Progress in publication of research and other 
material by the Commission was reviewed by the 
committee. A composite list of research reports 
related to the Commission work which had been 
published by nationals of the three countries in jour
nals, etc., other than Commission publications was 
reviewed and appended to the committee's report. 

The Report of the Standing Committee on 
Biology and Research was submitted to the Com
mission at the second plenary session and adopted at 
the third plenary. At the time of adoption there were 
comments concerning information contained in the 
report and all national sections expressed their 
pleasure at the quality of the scientific information 
in the report. 

9. ACTIVITIES OF THE COMMISSION CONCERNING 

SALMON 

9(a) Background 

New responsibilities with respect to salmon had 
been assigned to the Commission through the Pro
tocol amending the Convention which had been 
signed at Tokyo, April25, 1978, and with the formal 
exchange of instruments of ratification at Tokyo, 
February 15, 1979. Specifically, the Commission 
was to (1) provide for scientific studies and for coor
dinating the collection, exchange and analysis of 
scientific data regarding anadromous species, 
including data regarding the continent of origin of 
these species, and provide a forum for cooperation 
among the Contracting Parties with respect to these 
species; and (2) coordinate scientific studies to 
determine the continent of origin of anadromous 
species migrating in the waters south of 46° north 
latitude, and following three years of such studies 
make recommendations if appropriate relating to 
the conservation of salmon of North American 
origin. To aid in these responsibilities the Contract
ing Parties agreed to establish a scientific program to 
coordinate their scientific research activities in the 
Convention area. 

9(b) Salmon Research 

The Standing Committee on Biology and Research 
is responsible for planning and coordinating the 
research on salmon required by the Convention and 
the analysis and reporting of that research. Research 
activities of Japan and the United States concerned 
with salmon are summarized in Part III of this 
annual report. 

At the 26th Annual Meeting, the committee 
established a Sub-Committee on Salmon with terms 
of reference as adopted by the Commission at the 
1978 Annual Meeting. 

In its report to the Commission, the Standing 
Committee on Biology and Research reported on 
certain findings of the Sub-Committee on Salmon as 
follows: 

The Sub-Committee on Salmon considered the 
results of scientific research on anadromous salmonids 
and oceanography in the Convention area in accordance 
with its terms of reference. The sub-committee report 
provides an outline of the program of research conducted 
by Canada, Japan, and the United States, discusses 
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research coordination activities, summarizes research on 
scientific studies to determine the continent of origin of 
salmonids migrating in Convention waters, and includes 
items of new information on distribution and origin. The 
report also includes reviews of progress in exchange of 
statistical and biological data, samples and personnel, and 
of progress in publication. Preliminary plans of the three 
national sections for research in 1981 on salmonids and 
oceanography are included in the report. 

(1) Studies pertinent to Article Ill I (d) 

One of the committee's terms of reference concerns 
studies to determine the continent of origin of 
anadromous species migrating in waters south of 46•N 
latitude as required in Article III 1 (d) of the Convention. 
As three sampling seasons have passed since the 
renegotiation of the Convention, the sub-committee dis
cussed at length the current status of knowledge on conti
nent of origin of salmonids south of 46°N, and the sub
committee report provides a summary of this knowledge 
accumulated through 1980. In the period of coordinated 
and intensified research following the renegotiation, tag
ging studies and scale pattern analysis have provided evi
dence of the occurrence of Alaskan sockeye south of 46°N 
and west of 175°E, although the majority of sockeye there 
are considered to be of Asian origin. All information indi
cates that chum salmon in the pre-1978 landbased fishery 
area are of Asian origin. One Kamchatkan and one 
Alaskan coastal recovery of pink salmon released near 
46°N .1nd between 175°W-18o• signify intermingling of 
continental stocks of this species in the extreme northeast 
corner of the pre-1978 landbased area. Two 1977 tag 
recoveries of coho salmon released near 44•N and 17J•w 
demonstrated intermingling of North American and 
Asian coho in the same general area as well. There is no 
information on the origin of chinook occurring south of 
46°N, but a 1980 coastal tag recovery demonstrated that 
Columbia River steelhead occur near 46°N and 180°. 

As a consequence of the review on continent of origin 
studies, the sub-committee recommended that increased 
emphasis be given to sampling and tagging of pink and 
sockeye salmon in the area south of 46°N and between 
175°E and 175•w, and that scales be collected from as 
many as possible coho and chinook salmon caught by 
research vessels for use in scale pattern analyses. In addi
tion, the sub-committee noted considerable progress 
made by the Ad Hoc Salmon Research Coordinating 
Group in facilitating a greater level of research coopera
tion in continent of origin studies, and recommended that 
the group continue its efforts through correspondence and 
by holding a meeting in Tokyo in February 1981. The 
group was requested to review ways to improve the 
amount of information obtained from studies to deter
mine the continent of origin of salmonids distributed 
south of 46•N. The committee notes the valuable infor
mation that has emerged through this coordinated 
research effort, and strongly endorses all of these recom
mendations. Despite the greatly intensified studies on 
continent of origin of salmonids south of 46°N, and the 
significant new information that has been gained in the 
last three years, the sub-committee considers that our 
present knowledge and level of research planned cannot 

provide sufficient information on continent of origin of 
salmonids within the next year to enable the Commission 
to make recommendations under Article III 1 (d) of the 
Convention. The committee concurs with the sub-com
mittee's recommendation to call this situation to the 
attention of the Commission. 

(2) Summary of new iflformation 

The committee notes that new information on salmonids 
includes significant known-range extensions for three 
salmonid species as determined by coastal tag recoveries. 
Extensions to the known limits of ocean distribution were 
reported for North American steelhead trout and pink 
salmon, and for southern British Columbia sockeye 
salmon. Scale pattern analyses provide further evidence of 
the occurrence of maturing and immature Alaskan 
sockeye in waters south of 46°N and west of 175°E. The 
first two recoveries of coded-wire tagged salmonids 
(steelhead in both cases) outside the U.S. and Canadian 
200-mile fishery zones were made by a Japanese research 
vessel in the central Gulf of Alaska. One of these recov
eries provides the first information on high seas distribu
tion of Idaho steel head. 

(3) Coded-wire tag recovery 

The sub-committee considered a request from the Pacific 
Marine Fisheries Commission of the United States for 
Japanese salmon research vessels to examine routinely all 
catches for adipose fin clips that may indicate the presence 
of coded-wire tags. It was agreed that such cooperation in 
coded-wire tag recovery effort could lead to significant 
new information on ocean distributions of salmonids. The 
sub-committee, therefore, recommended that the 
appropriate research and observer programs of all three 
national sections include efforts, insofar as possible, to 
examine catches for salmonids missing the adipose fin. 
The committee endorses this recommendation. 

The committee also endorsed a recommenda
tion that the Sub-Committee on Salmon institute 
the rapporteur system in preparation of its 1981 
report. 

During discussions of the Report of the Stand
ing Committee on Biology and Research, spokes
men for each national section made comments 
respecting salmonid research as follows: 

Canadian comment: 

The third year of studies to determine the continent of 
origin ofanadromous species migrating in waters south of 
46°N latitude has now been completed and we have noted 
the conclusion of the Standing Committee on Biology and 
Research that despite the greatly intensified studies on 
continent of origin and the significant new information 
that has been gained in the last three years, present 
knowledge and the level of research planned cannot pro
vide sufficient information within the next year to enable 
the Commission to make recommendations under Article 
III 1 (d) of the Convention. We have noted also the new 
information on the known limit of ocean distribution for 
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North American steel head trout and pink salmon, and for 
southern British Columbia sockeye salmon. We are 
pleased to see these research efforts bearing fruit and we 
urge their continuance. In this regard, Canada will con
tinue to participate in the work of the research coordinat
ing group. 

We have in addition noted with particular interest the 
recommendation that the appropriate research and 
observer programs of all three national sections include 
efforts to examine catches for salmonids missing the 
adipose fin. Because of the large number of coded-wire 
tagged juvenile salmonids, with adipose fin removed, 
released in Canada we are particularly supportive of this 
recommendation and are hopeful that some arrangements 
can be made to extend these efforts to the commercial 
fishery. 

We are pleased to note that Japan has agreed to pro
vide steelhead catch data from research vessel operations 
and further, that Japan will explore the possibility of pro
viding similar data from commercial catches by the 
mothership and landbased fleets. 

Commissioners will recall that last year the Canadian 
National Section expressed concern regarding the inciden
tal catch of salmon and halibut in trawl fisheries. At that 
time we stated our view that the incidental capture of 
halibut in trawl fisheries, which takes place largely in the 
U.S. Conservation Zone, is a maller which should be 
addressed by the International Pacific Halibut Commis
sion rather than INPFC. As the continuing high levels of 
incidental catch of halibut represents a significant threat to 
the viability of the halibut fishery our concern in this issue 
remains high and we will continue to work with the U.S. 
North Pacific Fishery Management Council towards 
resolution of this problem through our involvement in the 
International Pacific Halibut Commission. 

With regard to the incidental capture of salmon we 
have noted that the estimates of salmon caught in trawl 
fisheries in the Bering Sea in 1979 are more than double 
those estimated for the 1978 fishery. We are concerned 
with the magnitude and apparent increase in this catch 
since salmon of Canadian origin from the Yukon River 
are undoubtedly involved. We are pleased that some 
Japanese stern trawlers will be conducting experiments to 
study methods of reducing catches of prohibited species 
and we intend to pursue on a bilateral basis with the 
United States the issue of incidental catches of salmon in 
trawl fisheries conducted in both the Bering Sea and Gulf 
of Alaska. 

Japanese comment: 

With regard to the anadromous species, the Japanese 
National Section would like to draw allention to the 
research activities which have been carried out on the 
continental origin of salmon migrating in the waters south 
of 46°N latitude. In 1980, as a continuation of the 1979 
research , Japan dispatched research vessels lor tagging 
operations related to this problem. Although recoveries of 
tagged fish have not yet been sufficient, we are very 
pleased to see that new information has been gradually 
accumulating and expect that further new information will 

be obtained in the future with the United States this year 
starting to participate in the tagging research. With respect 
to 1981 research plans, the United States has requested 
reports on discoveries of tagged steelhead trout and 
steel head trout catch data in addition to the past research 
which has been conducted and in response to this 
problem, the recommendation made by the Sub-Commit
tee on Salmon was adopted. Although it is not a commer
cially important species for Japan, Japan will cooperate on 
this problem as far as possible because steelhead trout is 
one of the species covered by the Convention. 

We also greatly appreciate the importance of the role 
played by the Ad Hoc Salmon Research Coordinating 
Group which was established in 1978. We are happy to 
host again the meeting of this group in Tokyo in February 
1981. 

We would also like to address the problem of the inci
dental catch by trawl gear of the prohibited species, in par
ticular salmon and halibut, in which issue the United 
States and Canada have shown a high interest. In general, 
in the case of trawl gear targelling on a number of species, 
avoiding incidental catch of certain species involves some 
difficult problems. We have therefore given instructions 
to the fishermen that they should move to different fish
ing grounds when the incidental take of the prohibited 
species is very large. We are also planning to conduct 
research on the improvement of gear and fishing methods 
by adjusting trawling speed and net height and also by 
changing the design of the trawl net. This research will be 
carried out from November this year to March 1981. The 
Japanese Government will cooperate with fishermen to 
conduct this research. We look forward to seeing the 
result of the research and we will make every effort to 
avoid incidental catch of the prohibited species in the 
future. 

United States comment: 

As we have mentioned in the first plenary session, the 
U.S. National Section expressed serious concern about 
the incidental catches of prohibited species in the Bering 
Sea and Gulf of Alaska groundfish fisheries, as reported in 
the Report of the Standing Commiuee on Biology and 
Research. We are pleased to learn that Japan intends to 
initiate experiments to study procedures of reducing inci
dental catches of prohibited species, especially salmon. 
We wish to work closely with Japan on these experiments 
and propose that Japan submit details of research plans to 
the U.S. National Marine Fisheries Service and initiate the 
experiments as soon as possible. We plan to place scien
tific observers on some of the vessels engaged in these 
experiments. At the earliest opportunity or in February 
1981, when the Ad Hoc Salmon Research Coordinating 
Group and the Ad Hoc Marine Mammals Scientific Group 
meet in Tokyo, we wish to work out further details and 
review progress of your proposed experiments to study 
methods of reducing incidental catches of prohibited 
species. 

With respect to the waters south of 46°N latitude we 
note with satisfaction the significant increase in research 
that was achieved !his year by United States implementa
tion of a salmon tagging program in close coordination 
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with Japanese researchers. However, we concur with the 
concern expressed by the Biology and Research Commit
tee that despite the greatly intensified studies on continent 
of origin of salmonids south of 46"N and the significant 
new information that has been gained in the last three 
years, our present knowledge and level of research plan
ned cannot provide sufficient information within the next 
year to enable the Commission to make recommenda· 
tions under Article III 1 (d) of the Convention. 

Further, we support the recommendation of the Sub
Committee on Salmon that increased emphasis be given 
to tagging and collection of scales from salmon south of 
46"N and between 175"E and 175"W because of the much 
lower level of past tagging and sampling in this area. 

We also encourage the Ad Hoc Salmon Research 
Coordinating Group to review and recommend ways to 
improve the amount of information obtained from efforts 
to determine the continent of origin of salmon ids south of 
46"N. 

We will seek continued U.S. funding for additional 
tagging after 1980. We support the recommendation of 
the Biology and Research Committee for implementing 
continuing research coordination through member scien
tists. 

The Commission, in consideration of salmon prob
lems, is also required to recommend, when necessary, 
amendment of the Annex to the Convention which lays 
down measures for Japanese salmon fishery operations in 
the Convention area. When this agenda item was raised at 
the second plenary session, the spokesman for Japan 
stated that the Japanese salmon fishery had been 
restricted by the Convention as amended in 1978 with a 
substantial reduction in the area of operations. He stated 
further that the fishery was also severely restricted by the 
agreement between Japan and the U.S.S.R. Under the 
regulations of the two agreements Japanese vessels were 
forced to operate in a very limited area of operation which 
put Japan in an extremely difficult situation. For these 
reasons, he said Japan hoped to see these regulations 
relaxed. However, Japan recognized that although this 
was the third year since the regulations were put into 
force, and in spite of the efforts made by the scientists of 
the three nations, there was still not a sufficient accumula
tion of detailed and specific information to completely 
justify immediate changes in the regulations. He said for 
this reason Japan agreed not to change the regulations 
specified in the Annex to the Convention at the current 
annual meeting. 

10. ACTIVITIES OF THE COMMISSION CONCERNING 

NON-ANADROMOUS SPECIES 

Articles of the amended Convention provide that 
the Contracting Parties shall work towards the 
establishment of an international organization with 
broader membership (than the three Contracting 
Parties) dealing with species of the Convention area 
other than anadromous species. The Convention 
also provides that pending the establishment of such 

an international organization, the Commission 
would provide a forum for cooperation among the 
Contracting Parties with respect to the study, 
analysis and exchange of scientific information and 
views relating to the stocks of non-anadromous 
species of the Convention area, including informa
tion and views relating to all relevant factors affect
ing these stocks, the promotion of scientific 
research designed to fill gaps in knowledge and the 
compilation and dissemination of statistics and 
records. 

At the 1978 Annual Meeting the Commission 
established a Sub-Committee on Non-Anadromous 
Species to assume the responsibilities of the former 
Sub-Committees on Bering Sea and Northeast 
Pacific Groundfish. Within this sub-committee two 
panels were created to deal with matters concerning 
the Bering Sea and the northeast Pacific. In 1980 the 
sub-committee received, amended, and adopted 
reports which had been prepared in advance by pre
designated rapporteurs for these panels. The follow
ing is a summary of the various proceedings of the 
panels and the sub-committee. 

1. Bering Sea Groundfish Research 

The Bering Sea Panel of the Sub-Committee on 
Non-Anadromous Species met during the latter part 
of the week immediately preceding the meeting of 
the Standing Committee on Biology and Research. 
The panel reviewed results of commercial fisheries 
and research on groundfish in the Bering Sea and 
emphasized the following points in its report to the 
sub-committee: 

(a) Nature of the fishery 

(i) Fisheries on groundfish, squid, and herring in 
the eastern Bering Sea and Aleutian region oper
ated under area-time restrictions and catch 
limitations established by the United States 
through its 200 mile extended jurisdiction 
authority. Herring was declared a prohibited 
species to all nations except the United States in 
1980. The U.S. is also the only nation permitted 
to fish for Pacific halibut in the Bering Sea. 

(ii) The total all-nation catch of groundfish, squid, 
and herring in 1979 was 1.3 million metric tons 
(t), slightly less than in 1978. Catches by nation 
were: Japan (78.3%), U.S.S.R. 01.6%), Republic 
of Korea (7.5%), Poland (1.4%), U.S. (1%), and 
Taiwan (0.2%). 

(iii) As in past years, pollock was the predominant 
species in the catch accounting for 73% of the 
total and was followed by yellowfin sole (8%) . 
Other important species or groups taken in the 
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fishery were: Pacific cod, sablefish, Pacific ocean 
perch, "other rockfishes", turbots (arrowtooth 
flounder and Greenland turbot), other flounders 
(rock sole, flathead sole, and Alaska plaice), her
ring, squid, and Atka mackerel. 

(iv) Incidental species taken in the fisheries that are 
of concern to the Commission are Pacific 
halibut, Pacific salmon, king crabs, and tanner 
crabs. Incidental catches of halibut were 600,000 
fish (2,850 t) in 1978 and 584,000 fish (2,860 t) 
in 1979. Incidental catches of Pacific salmon were 
45,000 fish (137 t) in 1978 and 108,000 fish (340 
t) in 1979. About 1 million king crabs (1,010 t), 
mostly golden king crab, were caught incidental
ly in 1979; the catch of tanner crabs amounted to 
18 million crabs (3,650 t) . 

(b) Status of Stocks 

(i) The condition of all stocks, with the exception of 
sablefish and Pacific ocean perch, is considered 
to be good. 

(ii) Abundance of pollock was noted to be relatively 
stable from 1975 to 1977 and increased 
moderately (8-12%) from 1977 to 1979. The 
1977 and 1978 year-classes of pollock were noted 
to be relatively strong and should maintain or 
increase the population size in 1980 and 1981. 

(iii) Pacific cod abundance was noted to have 
increased by a factor of approximately seven bet
ween 1975 and 1979 due to abundant 1977 and 
1978 year-classes. These year-classes will make 
their greatest contribution to the fishery in 1980-
82. 

(iv) It is known from long term CPUE trends that the 
abundance of the adult sablefish stock is low. 
However, it is expected to increase in the next 
few years because of higher than average recruit
ment of juvenile sablefish. 

( v) Abundance of yellowfin sole has increased subs
tantially since 1972 due mainly to the strength of 
a series of year-classes originating in 1966-70 and 
may now approximate that of the virgin popula
tion. Stock abundance is stable for turbots and 
the "other flatfish" complex . 

(vi) All scientists agree that stocks of Pacific ocean 
perch are at a low level of abundance. 

(vii) Information is generally lacking for the assess
ment of Atka mackerel, squid, and the "other 
species" category. 

(c) Research Activities 

(i) Japan conducted research vessel surveys in the 
Bering Sea and Aleutian region in 1980 on: (1) 
pollock, (2) sea snails, and (3) sablefish and 
Pacific cod. A comprehensive survey of 
groundfish resources in the Aleutian region was 
also conducted jointly with the United States. 
The United States, in addition to the joint survey 

with Japan, continued surveys on groundfish in 
the eastern Bering Sea. The International Pacific 
Halibut Commission (U.S. and Canada) con
ducted its regular juvenile halibut survey in the 
southeast Bering Sea. 

(ii) All the above surveys are scheduled to be con
tinued in 1981 with the exception of the U.S.
lapan survey in the Aleutian Islands region. In 
addition, Japan will resume trawl surveys on 
groundfish in the eastern Bering Sea and the 
hydroacoustic/midwater trawl surveys on pelagic 
pollock in the Aleutian Basin. Some Japanese 
stern trawlers will also conduct experiments to 
study methods of reducing catches of prohibited 
species, especially Pacific salmon. The U.S. 
National Marine Fisheries Service and Interna
tional Pacific Halibut Commission will 
cooperatively survey the region from the Pribilof 
Islands south to the Alaska Peninsula to deter
mine the incidence of halibut in trawl catches in 
winter and to determine the distribution of other 
groundfish during this season. 

2. Northeast Pacific Ground/ish Research 

The Northeast Pacific Panel of the Sub-Committee 
on Non-Anadromous Species reviewed results of 
commercial fisheries and research on groundfish in 
the northeast Pacific and emphasized the following 
points in its report to the sub-committee: 

(a) Nature of the fishery 

(i) The groundfish fisheries in the Northeast Pacific 
Region were conducted under regulations pro
mulgated by Canada and the United States with
in their respective 200 mile fishery zones. 

(ii) Total catches of groundfish in 1979 were approx
imately 169,0001 in the Gulf of Alaska; 47,000 t 
off Canada; and 126,000 1 in the Washington
California Region. 

(iii) The 1979 catch by Japan in the northeast Pacific 
increased 13% over 1978, to a total of 79,000 t 
(75% by trawlers and 25% by longliners). Almost 
all (94%) of the Japanese catch was taken in U.S. 
waters. Principal species were pollock (37%), 
Pacific cod (15%), turbot (15%), sablefish (9%), 
and Pacific ocean perch (9%). 

(iv) The 1979 Soviet catch of 31 ,000 t in the Gulf of 
Alaska decreased 50% from the 1978 level. Prin
cipal species were pollock (55%) and Atka 
mackerel (33%) . The 1979 catch off Washington
California increased 50% over that of 1978 to 
108,000 t (98% hake). The U.S.S.R. did not fish, 
but processed about 1,000 t of Canadian-caught 
hake in 1979 off Canada. 

( v) The 1979 Republic of Korea catch in the Gulf of 
Alaska was 27,000 t (97% by trawl, 98% pollock). 
The R.O.K . did not fish elsewhere in the north
east Pacific. 
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(vi) Polish vessels caught 23,400 t (98% hake) of 
groundfish off Washington-California in 1979. In 
the Gulf of Alaska, the catch was 9,500 t (99% 
pollock). The Polish catch off Canada was 4,300 t 
of hake. 

(vii) Mexico caught 10,400 t (84% pollock) of 
groundfish in the Gulf of Alaska. 

(viii) Total catch of Pacific halibut by North American 
vessels in the northeast Pacific was 13,000 t, 
almost the same as in 1978. 

(ix) The incidental catch of Pacific halibut in non
U.S. fisheries in the Gulf of Alaska during 1979 
was 250,000 fish (2,580 t) as compared to 293,-
000 fish (1 ,290 t) in 1978. Incidental catches of 
other species in 1979 were Pacific salmon 
(20,400 fish, 69 t), and low numbers of king and 
tanner era bs. 

(b) Status of stocks 

(i) Abundance of adult halibut is still considered to 
be low although increased CPUE for adults and 
juveniles in 1980 is considered to be encourag
ing. 

(ii) Japanese scientists assessed the Pacific ocean 
perch stock in the Shumagin-Southeastern 
region and concluded that this stock is not in 
poor condition. In contrast, U.S. scientists 
believe that this stock continues to be in poor 
condition, noting the low abundance of large, 
mature fish. 

(iii) Japanese scientists believe that sablefish stock 
abundance may have increased from 1978 to 
1979 on the basis of survey data. U.S. scientists 
believe, on the basis of commercial fishery data 
collected by U.S. observers, that abundance may 
have continued to decline from 1977-79. Both 
sides agreed that the strong 1975-76 year-classes 
are about to enter the exploitable stock. 

(iv) The scientists determined that pollock abun
dance remained unchanged at a high level in the 
Gulf of Alaska. They concluded that condition of 
Pacific cod and flatfishes in the Gulf of Alaska is 
good. 

(c) Research activities 

(i) In 1980 Canada conducted tagging studies on 
sablefish, rockfish and dogfish; trawl surveys to 
determine flatfish abundance and distribution; 
and a hydroacoustic survey of pollock in the 
Charlotte Area. 

(ii) In 1980 Japan conducted a longline survey on 
sablefish and Pacific cod stocks in the Gulf of 
Alaska. The survey was intended to estimate 
abundance of all species taken and to tag sab
lefish for stock identification studies. 

(iii) In 1980 the United States conducted surveys in 
the Gulf of Alaska: (1) to continue the assess-

ment of distribution and abundance of pollock, 
Pacific cod, Atka mackerel, and other species; 
and (2) to develop a sablefish abundance index 
for the third year using pots to monitor the abun
dance and condition of sablefish. A survey was 
also conducted off Washington-California to 
continue the assessment of rockfish and hake. 

(iv) In 1981, Japan plans to continue the Iongline 
survey on sablefish in the Gulf of Alaska. The 
United States plans a winter survey on Pacific 
cod and pollock in the western Gulf of Alaska, 
and a multi-vessel survey throughout the Gulf of 
Alaska in the summer. 

3. Review of topics in the Sub-Committee on Non-
Anadromous Species 

Two topics were specially selected for in-depth dis
cussions by the sub-committee. The first topic was a 
general review of sablefish biology, research, and 
exploitation in the northeast Pacific. The second 
topic was the continuation of a 1979 topic: survey 
design and application to stock assessment. The sub
committee considered these special topic discus
sions to be extremely useful. 

In discussion of groundfish topics at the third 
plenary session the spokesman for Japan made the 
following comments: 

With regard to non-anadromous species, Japan is 
pleased to see that the Standing Committee on Biology 
and Research came up with the conclusion that stocks are 
in good condition for all species except Pacific ocean perch 
in the Bering Sea and that there is little difference in the 
opinions of the scientists from the three countries con
cerning the acceptable biological catch (ABC) of each 
stock. Such achievements are mainly attributable to the 
Japan-U.S. cooperative research initiated in 1979 and it is 
our view that such research activities should be continued 
in the future. It is our strong hope that such agreement 
among the scientists, including the opinion that the ABC 
of pollock in the Bering Sea is at least 1.2 million metric 
tons will be reflected in the actual management of the fish
eries. At the same time, with regard to Pacific ocean 
perch, where there are some differences of opinion, we 
hope that further examination, analysis, and discussion 
will be carried out to resolve these differences. Also, at 
the meetings of the Standing Committee on Biology and 
Research, it was significant that there was intensive dis
cussion of sablefish in the topic discussions of the Sub
Committee on Non-Anadromous Species. We strongly 
hope that these discussions on sablefish will develop 
further and yield most meaningful results at the meeting 
of the working group which is scheduled for Nanaimo in 
May 1981. 

A number of recommendations made by the 
Sub-Committee on Non-Anadromous Species perti
nent to its activities were adopted by the Commis
sion. 
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At the fourth plenary session the United States 
through the Chairman of the Standing Committee 
on Biology and Research made the following pro
posal respecting the special topic sessions of the 
Sub-Committee on Non-Anadromous Species 
scheduled for 1981: 

The Standing Committee on Biology and 
Research recommends that selected scientists from 
member and non-member nations fishing in the 
Convention area be invited to contribute scientific 
papers during the 3-day Special Topic Sessions of 
the Sub-Committee on Non-Anadromous Species 
in 1981. The special topics selected for 1981 by the 
sub-committee are-

(1) Pacific cod biology and population dynamics, and 

(2) Methods of calculating available yield in 
groundfish fisheries and the determination of 
effective effort for a particular species in a multi
species fishery. 

Specific details for the selection and invitation of 
these scientists, the organization of the Special Topic Ses
sions, and its financing, will be worked out by correspon
dence by an organizing committee consisting of one scien
tist-member from each national section. 

The Standing Committee on Biology and Research 
will evaluate the 1981 Special Topic Sessions for its 
suitability as a forum for broader scientific exchanges. 

The proposal was adopted by the Commission. 

11. ACTIVITIES OF THE COMMISSION CONCERNING 

KING AND TANNER CRAB 

A Sub-Committee on King and Tanner Crab estab
lished by the Standing Committee on Biology and 
Research also met during the period prior to the 
plenary sessions. In its report to the Commission the 
committee made the following observations with 
respect to work of the Sub-Committee on King and 
Tanner Crab: 

(a) Nature of the fishery 

(i) Regulations pertaining to harvest of king and 
tanner crabs in the eastern Bering Sea by U.S. 
fishermen include restrictions related to size and 
sex of crabs, season, and total catch. Fisheries 
for king crab by other nations are prohibited. 
Japanese fisheries for tanner crab in the eastern 
Bering Sea are regulated by area, sex, and catch 
limitations. It is required that king and tanner 
crabs taken incidentally in trawl fisheries be 
returned to the sea. 

(ii) The U.S. catch of king crab in the eastern Bering 
Sea reached an all-time high of 19 million crabs 

in 1979. The composition of the 1979 king crab 
catch consisted of 95% red king crab and 5% blue 
king crab. 

(iii) The 1980 tanner crab catch was 52 million crabs, 
down from 62 million in 1979. Japanese fisheries 
accounted for 22% of the catch, as compared to 
37% in 1979. This change reflected a 50% 
decrease in the Japanese catch quota under U.S. 
fisheries regulations. The species composition of 
the 1980 tanner crab catch was 69% 
Chionoecetes opi/io and 31% C. bairdi. 

(iv) The 1979 incidental catch of king crabs in the 
non-U.S. trawl fisheries was 1 million crabs, as 
compared to 1.3 million in 1978. Golden king 
crab predominate in these catches. The inciden
tal catch of tanner crabs in 1979 was 18 million 
crabs, as compared to 17 million in 1978. The 
proportion of incidentally caught C. bairdi 
increased from 24% to 42% during this time. 

(b) Status of stocks 

(i) The current condition of red king crab stocks in 
the southeastern Bering Sea is good. However, 
recent surveys have detected a decreasing trend 
of pre-recruit abundance which is expected to 
affect the fishery in 1981. The condition of blue 
king crab stocks is not well known. 

(ii) For C. opilio stocks north of 58•N, abundance on 
the Japanese fishing grounds was lower in 1980 
than in 1979. However, Japanese scientists pre
sented data indicating that the exploitation rate is 
within acceptable biological limits. Japanese and 
U.S. surveys indicate higher abundance east of 
the fishing grounds north of 58°N. Thus, the 
sub-committee concluded that low abundance on 
the fishing grounds does not reflect general 
abundance in the area north of 58•N. 

(iii) Regarding C. opi/io stocks south of 58•N, survey 
and fishery indicators led the sub-committee to 
conclude that abundance of C. opi/io declined 
between 1979 and 1980. 

(iv) It was concluded that the abundance of C. bairdi 
was at a low level, based on fishery and survey 
data. However, increases in abundance of small 
crabs suggest that the stock is recovering. 

(c) Other research 

The sub-committee discussed other topics relating to: 

(i) Survey gear efficiency through analysis of tag
ging and trawling experiments, 

(ii) Size at maturity for tanner crabs, 

(iii) Cooperative tagging studies on C. opilio for 
analysis of growth and migration, and 

(iv) Oceanographic studies on bottom water masses. 

When supporting adoption of the Report of the 
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Standing Committee on Biology and Research at the 
third plenary session, the spokesman for Japan 
made the following comments concerning tanner 
crab: 

The Report of the Standing Committee on Biology 
and Research shows that the C. opilio tanner crab stock is 
stable as a whole in the waters north of ss•N. However, 
the same stock showed a substantial decrease in the 
waters south of ss•N. If such substantial reduction has 
actually occurred since last year when the catch and effort 
for C. opilio tanner crab in the whole eastern Bering Sea 
has decreased, it means that the fishery does not have a 
strong influence on trends in the stock. We recognize, 
therefore, some difficulties in studies on tanner crab 
stocks. On the other hand, we have the good news that 
the C. bairdi stock is recovering. In any case, the distribu
tion of tanner crab and the abundance estimated by Japan 
and the United States suggest that the present level of the 
Japanese fishery is allowable in waters where there is no 
conflict with gear in the United States fishery. Based upon 
such biological information, we strongly hope that the tra
ditional Japanese fishery which developed the tanner crab 
fisheries in the eastern Bering Sea will be maintained at 
least at the present level. 

12. ACTIVITIES OF THE COMMISSION CONCERNING 
MARINE MAMMALS 

At the 1978 Annual Meeting the Commission estab
lished an Ad Hoc Committee on Marine Mammals 
to consider the question of marine mammals inci
dentally caught in the Convention area when fishing 
was being conducted for anadromous species. To aid 
in the conduct of the committee's work the Com
mission subsequently established a Scientific Sub
Committee of the Ad Hoc Committee on Marine 
Mammals. 

The committee met in 1979 and 1980 during 
the week of the plenary sessions, but the scientific 
sub-committee has held its meetings in late winter 
or early spring prior to initiation of the Japanese 
high seas fishery for salmon. 

At the 1980 Annual Meeting the Commission 
received a report from the Ad Hoc Committee on 
Marine Mammals to which it had referred the agen
da item "Consideration of status of Article X and 
Annex 1 (c) with respect to anadromous species in 
the Convention area and species of marine mam
mals caught in fishing for anadromous species". 
The chairman of the committee, Mr. R.M. 
Thorstenson, submitted his report at the third plen
ary session. In the report it was recorded that the 
scientific sub-committee, chaired by Mr. Kenji 
Takagi of Japan, had met in Tokyo, Febru-

ary 25 to 29, 1980. At that time the sub-committee 
had reviewed research activities in 1979 and planned 
improvements in procedures and research activities 
in 1980. Biological studies and observer programs 
had also been discussed. The sub-committee noted 
particularly that further study of the various sighting 
methods for marine mammals and their effect on 
population estimates was required. Particularly 
noted was the Dall's porpoise apparent attraction to 
vessels and the possible impact of this behaviour on 
population estimates. The research in 1980 had been 
conducted in accordance as far as possible with the 
plans made at the February 1980 meeting. 

The chairman of the committee said that the 
next meeting of the scientific sub-committee would 
be held in Tokyo in March 1981. At that meeting 
research plans for 1981 would be developed and 
plans discussed for compiling past research results. 

The spokesman for Japan, in agreeing to adop
tion of the report expressed appreciation for the 
scientific efforts made and noted the need to con
tinue the research work. He confirmed that the 
scientific sub-committee would meet in Tokyo the 
following March to develop next year's research 
plans and compile results of past research. He said 
that discussions were taking place between Japan 
and the United States on the issue of marine mam
mals caught incidentally by the salmon driftnet fish
ery operations and requested that when the need 
arose for Commission action on this particular 
problem the issue should be handled through cor
respondence. 

Both Canadian and United States spokesmen 
agreed to the Japanese proposal and the Commis
sion adopted the Report of the Ad Hoc Committee 
on Marine Mammals at the third plenary session on 
November 6, 1980. 

13. PUBLICATIONS OF THE COMMISSION 

The Commission publishes an Annual Report, a 
Bulletin, and a Statistical Yearbook. All manuscripts 
must receive approval of the Commission prior to 
publication. Scientific reports for inclusion in the 
Bulletin also receive prior review and approval by an 
editorial referee from each national section. The 
Annual Report and Bulletin are published in separ
ate English and Japanese versions of identical con
tent. The Annual Report contains a report of the 
Commission's Annual Meeting, reports of any 
interim meeting which may have been held during 
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the year, an administration report covering activities 
between annual meetings, and national summaries 
of research conducted for the Commission by the 
research agencies of each member country. The 
Bulletin is published at irregular intervals. It con
tains reports from national sources dealing with par
ticular investigations carried out under INPFC 
programs by one or more scientists in a particular 
laboratory, or reports prepared by scientists from all 
three member countries working jointly on the 
analyses of research conducted under INPFC 
programs. The Statistical Year book contains data on 
catches of species of interest to the work of the 
Commission. The Commission raised the status of 
the Statistical Yearbook to that of an official publica
tion in 1970, it having been considered a working 
paper previously. Information on the current status 
of these three publications is given at the end of this 
Annual Report. 

During review of progress of the various under
takings, it was reported at the annual meeting tpat: 
of the seven new joint comprehensive reports on 
salmon and oceanography, five had been published 
(coho, sockeye, chum, chinook, and oceanography) 
and one (pink) was in late printing stages. 

14. OFFICERS ELECTED FOR 1981 

The Commission elected the following officers for 
1981 in accordance with its Rules of Procedure: 

Chairman of the Commission: 
Mr. H. Douglas Johnston of Canada 

Vice-Chairman of the Commission: 
Mr. Kenjiro Nishimura of Japan 

Secretary of the Commission: 
Mr. Elmer E. Rasmuson of the United States 

Chairman of the Standing Committee on Biology 
and Research: 

Mr. Michael Z. Florian of Canada 

Chairman of the Standing Committee on Finance 
and Administration: 

Mr. Donovan F. Miller of Canada 

Chairman of the Ad Hoc Committee on Marine 
Mammals: 

Mr. Joseph A. Garcia of Canada 

Terms of all officers of the Commission begin 
with the adjournment of the annual meeting and 
continue until the adjournment of the subsequent 
annual meeting. 

15. CLOSING REMARKS AT THE FINAL PLENARY SES-

SION 

Concluding statements on behalf of their national 
sections were made by Commissioners Takuji Kato 
of Japan, H.D. Johnston of Canada, and Robert W. 
McVey of the United States. 

The Chairman, Mr. Elmer E. Rasmuson, in 
closing the meeting, expressed his gratitude for the 
competent performance by scientists of each 
national section, the Secretariat in their administra
tive duties, and to his fellow Commissioners for 
their help and cooperation in the furtherance of the 
Commission's objectives. 

The 27th Annual Meeting of the International 
North Pacific Fisheries Commission adjourned at 
4:45p.m. on November 6, 1980. 
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APPENDIX 2 

AGENDA AS ADOPTED 

TWENTY-SEVENTH ANNUAL MEETING - . 1980 

Anchorage, Alaska, October 23-November 6, 1980 

1. Opening addresses and introductions 
2. Adoption of agenda 
3. Report on delegation memberships 
4. Meeting procedures 

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

5. Report of the Chairman 
6. Submission of reports by the Secretariat 
7. Consideration of research results, research planning, and publications 

(a) Salmon and oceanography 
(b) Non-anadromous species (Bering Sea and northeast Pacific groundfish) 
(c) Eastern Bering Sea king and tanner crab 
(d) Publication of research results and statistics 

8. Actions required for implementation of Article III(l)(d) with respect to salmon 
9. Consideration of status of Article X and Annex 1 (c) with respect to anadromous species in the 

Convention area and species of marine mammals caught in fishing for anadromous species 
10. Review of the Annex under Article III(l)(c) 
11. Consideration of status of implementation of Articles III(l) (e) and IX(2) 
12. Consideration of administrative and fiscal matters 

(a) Accounts and audit 
(b) Financial situation in current fiscal year 
(c) Budget estimate for fiscal year beginning July 1, 1981 
(d) Budget forecast for fiscal year beginning July 1, 1982 
(e) Administrative report for 1980 
(f) Consideration of publication and document policy and procedure 
(g) Schedule of future meetings 
(h) Other matters 

13. Election of officers 
14. Other business 
15. Closing remarks 
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APPENDIX 3 

AUDITORS' REPORT TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
Chartered Accountants 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X 1M1 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries Commission as 
at June 30, 1980 and the statements of income and expenditure and changes in cash for the year then ended. Our 
examination was made in accordance with generally accepted auditing standards, and accordingly included such tests 
and other procedures as we considered necessary in the circumstances. 

In our opinion, these financial statements present fairly the financial position of the Commission as at June 30, 
I 980 and the results of its operations and changes in cash position for the year then ended in accordance with account
ing principles generally accepted for non-profit organizations which, except for the change in the capitalization of fix
ed assets as described in Note I (a) to the financial statements, were applied on a basis consistent with that of the pre
ceding year. 

Vancouver, British Columbia, Canada 
August 5, 1980 

PEAT, MAR WICK, MITCHELL & CO. 

Cash and deposit receipts 
Interest receivable 
Advance to Executive Director 
Equipment, at cost 

Less accumulated depreciation 

Accrued expenses 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1980 

(With comparative figures for 1979) 

Assets 

Liabilities 

Advances from Contracting Parties 
representing the working 
capital fund (Schedule) 

See accompanying notes to financial statements. 

Chartered Accountants 

1980 

$140,330.14 
900.00 

2,660.00 
32,953.26 

7,554.33 

25.398.93 

$169,289.07 

$ 62,748.74 

10§,540.33 

$169,289.07 

1979 
(Restated) 

98,015.89 

7,220.00 
14,014.57 
5 414.93 

8,599.64 

113,835.53 

68,383.95 

45,451.58 

113,835.53 



Income: 

AUDITOR'S REPORT - JUNE 30, 1980 

STATEMENT OF INCOME AND EXPENDITURE 

Year ended June 30, 1980 

(With comparative figures for I 979) 

Contributions from Contracting Parties 
Interest earned on deposit receipts 

Expenditure: 
Personnel services 
Travel 
Communications 
Contractual Services 
Supplies 
Depreciation 
Annual meeting rentals 
Removal expenses 
Library 

Excess (deficiency) of income over expenditure 
transferred to working capital fund 

Status of Appropriations 

Budget 
appropriations 
(Note 2) 

Personnel services $148,367.00 
Travel 45,300.00 
Communications 5,100.00 
Contractual services 29,408.50 
Supplies 5,800.00 
Depreciation 3,300.00 
Annual meeting rentals 7,500.00 
Removal expenses 4,000.00 
Library 

248,775.50 

See accompanying notes to financial statements. 

1980 

$270,867.00 
19,035.57 

289,902.57 

146,547.90 
27,954.29 

5,898.97 
51,500.00 
5,872.90 
3,295.40 
5,485.99 

2,220.05 

248,775.50 

$ 41 ,1 27.07 

Appropriations 
as modified by 
transfers 

146,547.90 
27,954.29 
5,898.97 

51,500.00 
5,872.90 
3,295.40 
5,485.99 

2,220.05 

248,775.50 

1979 
(Restated) 

201 ,000.00 
9,580.75 

210,580.75 

116,441.05 
10,546.91 
5,638.43 

49,906.00 
3,545.40 
1,401.49 

10,639.67 
12,547.20 

210,666.15 

(85.40) 

Exeenditure 

146,547.90 
27 ,954.29 
5,898.97 

51,500.00 
5,872.90 
3,295.40 
5,485.99 

2,220.05 

248,775.50 
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Source of cash: 

STATEMENT OF CHANGES IN CASH 

Year ended June 30, 1980 

(With comparative figures for 1979) 

Contributions from Contracting Parties 
Interest on Commission funds 
Repayment of salary advance 

Use of cash: 
Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting renrals 
Library 
Removal expenses 
Salary advance - removal 

Excess (deficiency) of source over use of 
cash represented by change in cash account: 
Balance, beginning of year 
Balance, end of year 

See accompanying notes to financial statements. 

1980 

$270,867.00 
18,135.57 
4,560.00 

293,562.57 

126,586.22 
27,954.29 
5,898.97 

57,135.21 
5,872.90 

20,094.69 
5,485.99 
2,220.05 

251,248.32 

$ 42,314.25 

$ 98,015.89 
140,330.14 

$ 42,314.25 

1979 
(Restated) 

167,500.00 
9,5&0.75 
1,900.00 

178,980.75 

96,023.62 
10,546.91 
5,638.43 

50,227.86 
3,545.40 
5,359.58 

10,639.67 

25,128.27 
9,120.00 

216,229.74 

(37,248.99) 

135,264.88 
98,015.89 

(37 ,248.99) 
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NOTES TO FINANCIAL STATEMENTS 

June 30, 1980 

1. Significant accounting policies: 
(a) Capitalization of assets: 

The Commission has retroactively capitalized its fixed assets held at June 30, 1979. Of the $8,599.64 
capitalized, $3,958.09 related to 1979 for which comparative figures herein have been restated and 
$4,641.55 related to prior years. 

(b) Depreciation: 
Office furniture and fixtures are being depreciated at a straight-line rate of 10% per annum. 

2. Contractual Services: 
The original budget appropriation for contractual services amounting to $51,500.00 has been increased by 
$19,035.57 earned on deposit receipts and reduced by $4\,127.07 transferred to the working capital fund. 

3. Comparative figures: 
Certain of the comparative figures have been restated to conform with current presentation. 

Balance, beginning of year 

WORKING CAPITAL FUND 

Year ended June 30, 1980 

(With comparative figures for 1979) 

Adjustment to opening balance (Note I (a)) 

Adjusted balance, beginning of year 

Amounts transferred from levies 

Excess (deficiency) of income over 
expenditure for the year 

Balance, end of year 

See accompanying notes to financial statements. 

\980 

s 45,451.58 

45,451.58 

19,961.68 

41,127.07 

$\06,540.33 

\979 

20,478.00 

4,641.55 

25 ,119.55 

20,417.43 

(85.40) 

45,451.58 

25 
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II. ADMINISTRATIVE REPORT FOR 1980 

Kazuo Shima 
Executive Director 

I. CONTENT OF THE REPORT 

This report provides information on actions of the 
Commission between the 26th (1979) and 27th 
(1980) Annual Meetings, describes actions taken 
with respect to decisions made at the 26th Annual 
Meeting and summarizes activities of the 
Secretariat. Initially, the period covered by this 
report was from the adjournment of the 26th 
Annual Meeting, 1979 November 1, to 1980 Octo
ber L 

This report was submitted to the Commission 
at the 27th Annual Meeting, was reviewed by the 
Standing Committee on Finance and Administra
tion and was brought up to date as of 
1980 November 4 when the 27th Annual Meeting 
was convened, for incorporation into the 1980 
Annual Report. 

2. MEMBERS 

Membership of the Commission during the period 
covered by this report was as follows 

CANADA 

JAPAN 

H. Douglas Johnston 
Donovan F. Miller 
Michael Z. Florian 
Joseph A. Garcia 

Kenjiro Nishimura 
Takakazu Kuriyama 
Hiroya Sano 
Tojiro Nakabe (to 1980 September 30) 
Takuji Kato (from 1980 September 30) 

UNITED STATES 
Elmer E. Rasmuson 
Robert M. Thorstenson 
Harry L. Rietze (to Oct. 20, 1980) 
Harold E. Lokken (Alternate) (to Oct. 20, 
1980) 
Dayton L. Alverson (from Oct. 20, 1980) 
Robert W. McVey (from Oct. 20, 1980) 

3. OFFICERS 

Officers of the Commission for the period were as 
follows -

Chairman of the Commission 
Mr. Elmer E. Rasmuson 

of the United States 

Vice-Chairman of the Commission 
Mr. H. Douglas Johnston 

of Canada 

Secretary of the Commission 
Mr. Kenjiro Nishimura 

of Japan 

Chairman of the Standing Committee on Biology 
and Research 

Mr. Harry L. Rietze 
of the United States 

Chairman of the Standing Committee on Finance 
and Administration 

Mr. Harold E. Lokken 
of the United States 

Chairman of the Ad Hoc Committee on Marine 
Mammals 

Mr. Robert M. Thorstenson 
of the United States 

4. EDITORIAL REFEREE 

Dr. Ikuo Ikeda replaced Mr. Koya Mimura as 
Editorial Referee for Japan as of 1980 January 18. 

Editorial referees for other national sections are -
Canada 

Dr. L. Margolis 
United States 

Dr. F.M. Fukuhara 

(Circular Letter No. 1252, 1980 January 18). 
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5. STAFF 

Kazuo Shima continued through the period as 
Executive Director, C.R. Forrester as Assistant 
Director, Evelyn Funk as Administrative Assistant, 
Annette Hansen as Secretary and 
Jonathan T. Yokoyama as Clerk-Translator. 
Mr. Yokoyama has worked full time since 1980 
July 1. 

6. INTERIM APPROVALS OF THE COMMISSION 

From the adjournment of the 26th Annual Meeting 
(1979) through 1980 October 1, the following 
Commission approvals were obtained by correspon
dence 

(a) Publications 

(i) The 1978 Annual Report (Circular Letters 
No. 1253, 1980 February 4 and No. 1261, 
1980 April 24) 

(ii) The joint comprehensive report "Distribu
tion and origin of pink salmon 
(Oncorhynchus gorbuscha) in offshore 
waters of the North Pacific Ocean" (Circu
lar Letters No. 1265, 1980 May 21 and No. 
1270, 1980 July 18) 

(iii) The 1977 Statistical Yearbook manuscript 
(Circular Letters No. 1266, 1980 May 30 
and No. 1281, 1980 August 29) 

(iv) The 1979 Annual Report (Circular Letters 
No. 1283, 1980 August 29 and No. 1297, 
1980 Septem"ber 30) 

(b) Proceedings of the 26th Annual Meeting 

(i) Summary minutes of the Third and Fourth 
(final) Plenary Sessions (INPFC Docs. 
2256 and 2257) (Circular Letters 
No. 1249, 1979 December 24 and No. 
1259, 1980 April 1) 

(ii) Distribution list (Circular Letter No. 1262, 
1980 May 2) 

(c) New Handbook containing INPFC Conven
tion, etc. (Circular Letters No. 1275, 1980 
August 7 and No. 1293, 1980 September 25) 

(d) Matters concerning Sub-Committee on 
King and Tanner Crab 

Revision of the terms of reference for the 
Sub-Committee on King and Tanner Crab was 

approved (Circular Letters No. 1251, 1980 January 
7 and No. 1282, 1980 August 27) 

(e) Matters concerning the 27th Annual Meet
ing 

(i) Tentative agenda (Circular Letter No. 
1274, 1980 August 5) 

(ii) Invitation of observers from other 
interested countries 

The Secretariat asked for submission of 
requests on this matter for approval by the 
Commission (Circular Letter No. 1273, 
1980 July 30) 

(iii) Request from Pacific Marine Fisheries 
Commission for certain sampling pro
cedures on board Japanese salmon 
research vessels (Circular Letter No. 1280, 
1980 August 25 requested action by the 
Commission) 

(f) Proposed groundfish working group meeting 
in Seattle after the 1980 Annual Meeting 
(Circular Letter No. 1294, 1980 September 
26) 

(g) Financial Matters 

(i) INPFC acquisition of Wang word processor 
(Circular Letters No. 1250, 1980 January 4 
and No. 1254, 1980 February 7) 

All national sections approved the 
Secretariat proposal to purchase a Wang 
word processor (System 5, Model III) 

(ii) Transfer of funds from the Working 
Capital Fund was not required this year 
because total expenditures were covered 
by appropriations 

7. INTERIM MEETINGS 

No Commission meetings were held in the period 
between the 26th and 27th Annual Meetings but the 
following meetings were held -

(a) Ad Hoc Salmon Research Coordinating 
Group 

The fourth meeting of the group was held in Tokyo, 
1980 February 20 to 23 with participants from 
each country and the Secretariat. Kenji Takagi of 
Japan chaired the meeting, the report of which will 
be submitted to the Sub-Committee on Salmon. 
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(b) Scientific Sub-Committee of the Ad Hoc 
Committee on Marine Mammals 

The second meeting of the Scientific Sub-Commit
tee of the Ad Hoc Committee on Marine Mammals 
was held in Tokyo, 1980 February 25 to 29 with par
ticipants from all three countries and the Secretariat. 
Koji Imamura of Japan chaired the meeting, the 
report of which will be submitted to the Ad Hoc 
Committee on Marine Mammals. 

(c) Working Group on Joint Surveys of the Sub-
Committee on Non-Anadromous Species 

The first meeting of the Working Group on Joint 
Surveys of the Sub-Committee on Non
Anadromous Species was held in Tokyo, 
1980 May 6 to 10 with participants from each 
country and the Secretariat. Ikuo Ikeda chaired the 
meeting, the report of which will be submitted to 
the Sub-Committee on Non-Anadromous Species. 

8. ACTIONS TAKEN BY THE SECRETARIAT ACCORD

ING TO THE DECISION OF THE 26TH ANNUAL 
MEETING OF THE COMMISSION 

(a) Publication policies and procedures of the 
Commission 

A report will be submitted to the 1980 Annual 
Meeting 

(b) Style manual 

Draft circulated 1980 October 1 

(c) Revised Terms of reference of the Sub
Committee on King and Tanner Crab 

Approved by the Commission 

(d) Information from non-member countries 

Contained in a report on publications to be submit
ted to the 1980 Annual Meeting 

(e) Tabling of conventions and treaties con
cerned with the Convention area 

A report will be submitted to the 1980 Annual 
Meeting 

9. RECEIPT OF INFORMATION REGARDING ARTI
CLES III (I) (e) AND IX(2) OF THE CONVENTION 

In connection with the Commission's consideration 
of the status of implementation of Articles III (1) (e) 

and IX (2) of the Convention, the Secretariat 
obtained from the national sections information per
taining to 1980, similar to that submitted annually 
since 1970, and prepared a report summarizing the 
data. 

10. COMMISSION PUBLICATIONS 

Great progress has been made in Commission's 
publications during the period. The Secretariat's 
activities concerning publications during the period 
are summarized below. Details of these activities 
have been submitted to the Commission. 

(a) Annual Report 

The 1976 Annual Report (115 pages) and the 1977 
Annual Report (107 pages) were published and dis
tributed. The 1978 Annual Report in English (75 
pages) was printed and distributed prior to the 1980 
Annual Meeting. Through the cooperation of each 
national section, the manuscript of the English ver
sion of the 1979 Annual Report was completed and 
sent to the Commission on August 29 for approval 
to publish. The Secretariat is attempting to comply 
with the Commission's expressed desire for early 
publication of the Annual Report by having the 
report printed by directly converting the material 
from Wang magnetic discs to print medium. The 
experiment was successful and the 1979 Annual 
Report was completed on October 17, 1980. 

Japanese versions of the 1976 and 1977 Annual 
Reports are in press and are expected to be dis
tributed in late 1980 or early 1981. The Japanese 
versions of the 1978 and 1979 Annual Reports were 
sent to press in 1980 September and October, 
respectively. 

The problems of late publication of the Annual 
Report seem to be almost solved. For the English 
version, as the experiment (conversion of material 
on Wang magnetic discs to print medium) men
tioned above was successful, the report can be 
printed without delay. Early publication, however, 
depends ·upon early submission of research summ
aries by national sections and early approval of the 
manuscript by each national section. For the 
Japanese version, the Secretariat has asked the 
printing company to place a high priority on printing 
of the Annual Reports (1976 to 1978). Some delay 
in publication of the Annual Report in Japanese can
not be avoided because of the time required to 
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translate the report. Translation of the Annual 
Report has high priority to minimize the delay. 

(b) Bulletin 

Bulletin 39 (historical salmon statistics, 166 pages) 
in English was printed and distributed. . 

Bulletin 40 (joint comprehensive report on pink 
salmon) in English was sent to press 1980 July 18. 

The Japanese versions of Bulletins 32 (salmon 
symposium, 262 pages), 35 (chum salmon, 172 
pages) and 37 (historical groundfish statistics, 145 
pages) were printed and distributed. The Japanese 
version of Bulletin 36 (U.S. abstention) was printed 
and distributed in 1980 October. Bulletin 39 
(historiqll salmon statistics) was sent to press in 
October 19~0. Translations of Bulletin 38 (chinook 
salmon) and Bulletin 40 (pink salmon) are proceed
ing. The time required for translation into Japanese, 
which was evident in the Bulletin series, has been 
improved during the period and will be further 
improved in the next period. 

(c) Statistical Year book 

The 1976 Statistical Yearbook was printed and dis
tributed. The 1977 Statistical Yearbook manuscript 
was sent to press in 1980 August. Completion of the 
1978 Statistical Year book manuscript is dependent 
upon receipt of outstanding data from the United 
States. Some material has been received from Japan 
for the 1979 Year book manuscript. The Secretariat 
has endeavoured to obtain data for the manuscripts, 
through correspondence, telephone and personal 
calls to the offices compiling data. The main reason 
for delay in submission of data from the United 
States (Alaska, Washington, Oregon and California) 
is the lack of complete computer programs required 
to compile data in the various formats required since 
the advent of the 200 mile era. Such problems will 
be solved eventually and the time required to pub
lish Statistical Yearbooks can be expected to 
improve. 

(d) Proceedings of the 26th Annual Meeting 

A bound volume entitled "Proceedings of the 26th 
Annual Meeting - 1979" (319 pages) in English 
was prepared, received Commission approval and 
was distributed in a limited edition in late July. 
Problems which caused a delay in the distribution of 
the proceedings were, for example, magnetic discs 

containing all the reports of the annual meeting 
were damaged by the x-ray inspection at Narita Air
port, an incomplete preparation of summary 
minutes of the Third Plenary Session by the 
Secretariat, etc. The Secretariat is planning to dis
tribute the Proceedings of the 27th Annual Meeting 
by the end of February 1981 and has taken steps to 
avoid a repetition of the accident concerning the 
magnetic discs. If all national sections submit their 
approvals of the draft minutes of the Third and 
Fourth Plenary Sessions, such a schedule can be 
achieved. 

The Japanese version of the proceedings (236 
pages) was also prepared and distributed in July, 
about two months earlier than in previous years. 

11. FISCAL MA TIERS 

(a) Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell and Co., for the fiscal year end
ing 1980 June 30 was transmitted to the Commis
sion with Circular Letter No. 1301 on 
1980 October 3, together with a report prepared by 
the Secretariat giving details of items in the audi
tors' report. 

The Commission continues to hold a liability 
bond for $25,000 on Secretariat staff. This bond is 
on file in the Secretariat. 

(b) Working Capital Fund 

The Commission's working capital fund at 1979 
June 30 totalled $36,851.94. This amount was 
increased to $73,741.40 during the fiscal year by the 
addition of $19,961.68, the amount which accrued 
from levies on staff salaries, and the excess of 
income over expenditure. 

The Commission's auditors, however, have 
indicated in their report that the working capital 
fund stands at $106,540.33. The difference 
($106,540.33 - 73,741.40) is comprised of fixed 
assets ($25,398.93) which were capitalized, moving 
expense reserve ($5,000) and severence pay reserve 
($2,400). 

The amount in the working capital fund for 
contingencies is, therefore, $73,741.40. 

For further information regarding the working 
capital fund, reference should be made to a report 
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prepared by the Secretariat entitled "Details of 
items in the auditors' report for the 1979/80 fiscal 
period". 

(c) 1980/81 Budget 

The budget estimate for the 1980/81 fiscal year 
adopted by the Commission at the 1979 Annual 
Meeting was sent to the Contracting Parties on 1979 
November 30 with the request that $270,960 be pro
vided in three equal shares. Confirmation that the 
required funds would be provided was received from 
Canada. 

Canada's contribution for the first half of the 
fiscal year was received on July 7 and Japan's on 
October 14. 

The United States submits their entire con
tribution in one lump sum out of their fiscal budget 
beginnrng October 1 each year. In 1979, however, a 
partial payment of $11,222.50 was received on 
July 16 but the remainder ($79,066.50) was not 
received until 1979 December 17. 

We received on July 7 a partial payment 
($16,246.78) from the United States for the 1980/ 
81 fiscal year and on November 4 we received the 
preliminary voucher for payment of the remainder 
($74,073.22) which we expect in due course. 

(d) Budget Estimate (1981/82) and Forecast 
(1982/83) 

In accordance with Financial Regulation 7, the 
Secretariat sent to all Commissioners 60 days in 
advance of the 27th Annual Meeting a Budget Esti
mate for 1981/82 and a Budget Forecast for 1982/83 
(Circular Letter No. 1285, 1980 September 4) . 

12. AGENDA FOR THE 27TH ANNUAL MEETING 

A tentative agenda for the 27th Annual Meeting, 
prepared by the Executive Director, in consultation 
with the Chairman, was sent to the three national 
sections on 1980 August 5 (Circular Letter No. 
1274), with a request for approval and comments. 

Canada and the United States approved the ten
tative agenda without comment. Japan proposed the 
addition of a sub-item under Agenda Item 12 (Con
sideration of administrative and fiscal matters) to 
discuss publication policies. Japan's proposal was 

incorporated in the provisional agenda distributed 
with Circular Letter No. 1286, 1980 September 4 
which will be considered for adoption at the Second 
Plenary Session at the 1980 Annual Meeting. 

For discussion of publication policies, the 
Secretariat prepared the following reports -

(a) Report on the status of publications 
(b) Review of Commission publication and docu

ment policy and procedure 

13. 0FFICESOFTHESECRETARIAT 

The Canadian Government has provided the 
Secretariat with additional office space in the same 
building and on the same floor as the present office. 
This space replaces space which we formerly 
occupied in a trailer adjacent to our offices. 
Remodeling of the new space was completed in 
1980 October. In addition, the remainder of the 
Secretariat was repainted. Modernization of the 
Secretariat continues. The introduction of the Wang 
word processor has contributed substantially by 
reducing the time-consuming retyping of amended 
manuscripts, the reproofing of material, etc. 

The Secretariat is attempting to have publica
tions in English printed by directly converting the 
material on the Wang magnetic discs to print 
medium. The experiment was applied to the English 
version of the 1979 Annual Report, was successful, 
and the 1979 Annual Report was completed on 
October 17, 1980. 

A Xerox machine for the Secretariat's exclusive 
use was introduced on a rental basis in 1980 after a 
comparative study of copying machines. We had 
previously used a copying machine through the 
courtesy of the neighbouring Fisheries Technologi
cal Laboratory of the Department of Fisheries and 
Oceans. However, the volume of copying done in 
the Secretariat justifies our own equipment. A bind
ing machine was also acquired in the period. 

A number of reference books have been 
acquired for translation, editing and compiling 
manuscripts by the Secretariat. Re-arrangement and 
cataloguing of our library collection for more effec
tive use has begun. Our library collection has served 
to answer enquiries by citizens, industries, consul
tants, students, translators, etc. Improvements to 
our library are considered on a continuing basis. 
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14. VISITORS TO THE SECRETARIAT 

The Secretariat was visited by Commissioners, 
scientists, administrators, representatives of indus
tries from the three member countries, etc; among 
them were past U.S . Commissioner M.E. Brooding, 
H.D. Johnston (Commissioner and Chairman of 
the Canadian Section), D.F. Miller (Canadian 
Commissioner), H.E. Lokken (Alternate U.S. Com
missioner and Chairman of the F&A committee), L. 
Margolis (Canadian Chief Scientist), W.A. Scholey 
(International Fisheries Commissions Pension 
Society) and W.R. Hourston (Intergovernmental 
Affairs of Canada Department of Fisheries and 
Oceans). 

15. STAFF ACTIVITIES 

During the period, the Secretariat has performed all 
duties set forth in the Rules of Procedure, Financial 
Regulations and decisions of the Commission, such 
as arrangements for meetings, correspondence, 
compiling manuscripts for publication, executing 
budgets, accounting, and indexing, processing, 
reproducing, translating, preparing, drafting, typing, 
proofing and mailing and filing of materials for pub
lication and other purposes, in accordance with the 
duties of each member of the staff. 

The Executive Director and Assistant Director 
attended Annual Meetings of the International 
Pacific Halibut Commission held in Seattle in 1980 
January and the International Pacific Salmon Fish
eries Commission held in Vancouver in 1979 

December. The Executive Director attended the 
meeting of the Working Group on Joint Surveys of 
the Sub-Committee on Non-Anadromous Species 
held in Tokyo in 1980 May and the Assistant Direc
tor attended the meetings of the Scientific Sub
Committee of the Ad Hoc Committee on Marine 
Mammals and the Research Coordinating Group of 
the Sub-Committee on Salmon held in Tokyo in 
1980 February. The Assistant Director also attended 
the Commissioning of the NOAA RV Chapman at 
the Pacific Marine Center, Seattle in 1980 July. 

The Commission was invited to be represented 
by observers at (a) the 38th Annual Meeting of the 
Inter-American Tropical Tuna Commission being 
held in Washington, D.C., (b) the 2nd Annual 
Meeting of the Northwest Atlantic Fisheries 
Organization held in St. John's, (c) the Meeting of 
the International Commission for the Conservation 
of Atlantic Tunas being held in Madrid and (d) the 
Annual Meeting of the International Council for the 
Exploration of the Sea being held in Copenhagen. 
No INPFC observers were designated to represent 
the Commission at these meetings. 

The Secretariat has received enquiries on fish
ery matters from citizens, journalists, students, libr
aries, consultants, translators, industry, etc., and 
has endeavoured to respond to the requests within 
its jurisdiction and competence. 

The Executive Director gave lectures on Pacific 
fisheries resources and Canada-Japan relations at 
the invitation of the University of British Columbia, 
Centre for Continuing Education. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE 

INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1980 

Department of Fisheries and Oceans 

Pacific Biological Station 

March 1981 

GROUND FISH 

Research by the Groundfish Program at the 
Pacific Biological Station continued its orientation to 
resource assessment and analysis of factors controll
ing dynamics of exploited stocks. Segregation of 
research efforts into various investigations 
remained as in previous years. Emphasis on biomass 
surveys was lower than in past, as research attention 
was directed toward establishment of some longer
term projects. In addition activity was intensified in 
the area of analytical methods development. Summ
aries of investigation activities follow. 

(i) Flatfish research. Field research during 
1980 concentrated on a survey of juvenile 
flatfish in Hecate Strait (Charlotte Area). 
This survey was the first in a series that will 
be used in forecasting recruitment of rock 
and English soles. Fishery reviews included: 
reconstruction of stock histories; growth 
studies; mortality and recruitment estima
tion; and construction of yield isopleths. In 
addition, surplus production models were 
used to update biological and fisheries 
parameters for rock sole and Dover sole in 
the Charlotte Area. 

Other activities involved the processing 
of tag recoveries to resolve stock bound
aries of Dover sole in the northern Char
lotte Area, and a cooperative survey of 
arrowtooth flounder biomass in Hecate 
Strait (Charlotte Area) with the survey 
design/species interaction group. 

(ii) A species interaction group was formed dur
ing 1980 to address the potential linkages 
among stocks of different groundfish 
species, as well as the impacts of groundfish 

species on associated resources such as 
juvenile salmonids and clupeids. In particu
lar, the impacts of strong cohorts of sab
lefish and Spiny dogfish on migrating 
juvenile salmonids or schools of juvenile 
herring in coastal waters received attention. 
Stomach contents of juvenile sablefish from 
the northern Vancouver Area and southern 
Charlotte Area were examined as well as 
contents of some dogfish stomachs in the 
Vancouver Area. Results indicate that 
juvenile sablefish may be active predators 
on juvenile herring at specific times of the 
year. Dogfish stomachs from fish taken inci
dental to the commercial salmon gillnet 
fishery in the Vancouver Area did not show 
evidence of predation on salmonids, 
although the number of specimens 
examined was small. 

This group also assisted in the design 
and execution of surveys of juvenile flatfish 
and arrowtooth flounder. 

(iii) An intensive sampling of hake and pollock 
eggs and larvae in the inside waters of the 
Vancouver Area was continued during 
1980. Sampling extended from mid-January 
to late June and used Bongo samplers and 
MARMAP procedures. This project is 
aimed primarily at evaluating the feasibility 
of using ichthyoplankton survey techniques 
to estimate total egg production and hence 
spawning stock biomass, via fecundity and 
population structure considerations. Secon
dary objectives include estimation of egg to 
larval survival, short-term growth, and dis
tributional dynamics over time. In the 
laboratory, fecundity estimates for these 
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pollock and hake stocks were obtained and 
fertilized eggs raised 15 days beyond hatch
ing. Information was also obtained on 
morphogenesis, developmental depen
dence on temperature, and some aspects of 
larval behaviour. 

An ichthyoplankton survey of the outer 
continental shelf of the Vancouver-Char
lotte Region was conducted during late 
winter and early spring. Localized con
centrations of sablefish eggs and larvae were 
located over the outer continental slope. 
Spawning was estimated to occur from 
January-March with peak abundance of 
eggs occurring in February. Sablefish eggs 
appear to hatch in deep water (greater than 
300 m). The limited number of halibut eggs 
and larvae encountered endorse original 
survey results by the IPHC from the 1930s. 

(iv) Field research on rockfishes during 1980 
concentrated on the development and 
application of methodology for successfully 
tagging trawl-caught rockfishes. Tagging of 
these species is especially critical to the 
validation of recent ageing techniques and 
delineation of stocks in the U.S.-Canada 
southern boundary area. 

Techniques employed included: rapid 
anaesthesis of fish; treatment for 
barotraumatic effects of capture, consisting 
of swim bladder deflation; injection with 
oxytetracycline; holding in recovery tanks; 
and information collection on categories of 
injuries for released fish. Over 9,500 fish 
were successfully tagged and released. Cap
ture depths ranged from 55-130m and suc
cess was higher with fish caught using mid
water trawls. Approximately 95% of the 
released fish were Sebastes flavidus. 
Oxytetracycline is a calcium specific agent 
used to provide a time mark on otoliths at 
time of tagging; recoveries will permit 
validation of ageing techniques. 

Mortality incurred in the tagging opera
tion was partitioned into pre-tagging mor
tality, immediate or traumatic tagging mor
tality and short-term mortality, as deter
mined through overnight holding experi
ments. Pre-tagging mortality averaged 5.0% 
(0-13 .0%); traumatic tagging mortality 

averaged 1.8% (0-4.1 %) ; and overnight 
mortality averaged 4.3% (0-9 .6%). 

Laboratory studies conducted or initi
ated during 1980 included a reanalysis of 
growth and mortality rates of rockfishes, 
based on recent advances in ageing techni
ques; determination of functional species 
associations among the shelf and slope 
rockfish complexes; development of indices 
of Pacific ocean perch abundance using 
domestic fishery data; development of 
reconstruction strategies for overexploited 
stocks using sequential population analysis; 
and investigation of age-specific fecundity 
for major species. 

An exploration of Bowie, Cobb, and 
Union seamounts was carried out in con
junction with the Fisheries Development 
Program of the Department. Commercial 
quantities of rockfishes were located on 
Bowie Seamount. 

( v) Three projects concerning Pacific cod were 
conducted during 1980. The first project 
was aimed at evaluating whether the fishery 
exerts significant effect on the stock 
dynamics of this species. In the course of 
this investigation methods of allocating 
effort within a multi-species fishery were 
developed and a computerized method of 
age determination using length frequencies 
was employed. 

The second project involved the 
development of a set of criteria for identify
ing annuli on Pacific cod scales, in order to 
validate the present method of age deter
mination. Final validation awaits application 
of criteria to scales of fish tagged as 
juveniles of known age and recovered as 
adults. 

The last project undertaken during 
1980 was the development of predictors of 
cohort strength. Physical parameters such 
as water temperature, salinity, and onshore 
drift are being investigated as determinants 
of the abundance of age 2 fish in the north
ern Charlotte region. In addition, the fluc
tuations of one major prey item Ummodytes 
hexapterus) are also being investigated for 
their potential influence on Pacific cod 
dynamics. 
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{vi) Hydroacoustic investigations during 1980 
were directed primarily toward estimation 
of offshore herring biomass in the Van
couver Area. Some effort was expended, 
however, in the determination of pollock 
biomass in the northern Charlotte Area 
during June. While other cruises concentr
ated on herring, the biomass of species 
encountered with herring were also esti
mated; pollock, hake, and rockfishes were 
the prime recipients of this attention. 

(vii) An additional 30,000 sablefish were tagged 
on six research cruises during 1980. This 
brings the total number of fish tagged dur
ing this study (1978-80) to 95,000. The 
majority of the fish tagged during 1980 were 
pre-recruit juveniles. Other projects con
ducted on sablefish were the development 
of escape devices for sablefish traps to 
alleviate the problem of "ghost fishing" by 
lost gear. Both escape panels and escape 
rings are being investigated. Preliminary 
results of the escape ring tests indicate they 
are effective at reducing the incidence of 
juvenile and sub-legal fish . 

Results of tagging and biological sam
pling were processed and detailed analysis 
initiated. 

Tagging of spiny dogfish in the Van
couver Area continued during 1980. Almost 
8,500 fish were tagged with modified 
Petersen disc tags. The development of an 
effective, long-term tag for dogfish was con
tinued; this development is necessary due 
to the longevity of this species, such that 
the tag must last for at least 20 years. 
Preliminary results of the modified 
Petersen tag using titanium wire are promis
ing. 

Two other projects involving spiny 
dogfish , a histological study of spine growth 
and annulus formation and an examination 
of age and size at first maturity, were con
ducted on fish from the Vancouver Area. 

A purse seine survey for juvenile 
lingcod was conducted in the inside waters 
of the Vancouver Area during April-June, 
1980. This survey was a component of an 
ongoing study examining the factors affect-

ing cohort strength in lingcod stocks. 

(viii) Development of methods for the deter
mination of accurate ages of fishes con
tinued. Approximately 20,000 structures 
from 15 species of fishes were processed 
during 1980. New methods of ageing and 
validation were developed and continued 
for rockfishes, sablefish , flatfishes, albacore 
tuna, pollock, Pacific cod, and dogfish . 

(ix) Research into analytical methods during 
1980 concentrated on publication of 
methods for analysis of age compositions 
using a more rigorous length frequency 
analysis and a generalized and more power
ful method of sequential population 
analysis. In addition to these projects, 
improved methods of calculating fishing 
power of vessels and of assigning effort 
within multi -species fisheries were 
developed. 

Relevant publications on groundfish research 
by Canada that were issued during 1980 are listed 
below. 

Barner, L.W., F.H.C. Taylor, D.M.A. Bennett, and 
J. Cave. 1980. Midwater and bottom trawl tows 
and catches made on M/V Arctic Harvester 
cruise AH79-1, January 22-February 9, 1979 in 
Dixon Entrance. Can. Data. Rep. Fish. Aquat. 
Sci. 187: 145 p. 

Barner, L.W., F.H.C. Taylor, J.M. Thompson, and 
W.T. Ryan. 1980. Midwater tows and catches 
made on G.B. Reed cruise GBR 79-7 off south
west coast of Vancouver Island October 29-
November 16, 1979. Can. Data Rep. Fish. 
Aquat. Sci. 206: 57 p. 

Beamish, R.J ., C. Houle, and R. Scarsbrook. 1980. 
A summary of sablefish tagging and biological 
studies conducted during 1979 by the Pacific 
Biological Station. Can. MS Rep. Fish. Aquat. 
Sci. 1588: 194 p. 

Bennett, D.M.A., and M. Stocker. 1980. Length and 
age composition of English sole <Parophrys 
vetulus) in commercial landings from North 
Hecate Strait, British Columbia. Can. Data Rep. 
Fish. Aquat. Sci. 190: 22 p. 

Cass, A.J., R.J. Beamish, M.S. Smith, and K. Weir. 
1980. Hake and pollock study, Strait of Georgia 
cruise G.B. Reed, January 13-28, 1976. Can. 
Data Rep. Fish. Aquat. Sci. 225: 88 p. 
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Foucher, R.P., and R.J. Beamish. 1980. Production 
of nonviable oocytes by Pacific hake. Can. J. 
Fish. Aquat. Sci. 37: 41-48. 

Foucher, R.P., W.R. Harling, R.M. Wallis, W. 
Shaw, and K.R. James. 1980. Pacific cod tagging 
and stock monitoring off southwest Vancouver 
Island, February-March 1979 (pacific Eagle 
Groundfish Cruise 79-1 and 79-2). Can. Data 
Rep. Fish. Aquat. Sci. 180: 79 p. 

Ketchen, K.S. 1980. Report on the Canadian fishery 
for albacore in 1979. Can. Ind. Rep. Fish. Aquat. 
Sci. 116: 21 p. 

Ketchen, K.S. (ed). 1980. Assessment of 
groundfish stocks off the west coast of Canada 
(1979). Can. Data Rep. Fish. Aquat. Sci. 185: 
213 p. 

Ketchen, K.S. 1980. Reconstruction of Pacific ocean 
perch (Sebastes alutus) stock history in Queen 
Charlotte Sound Part I. Estimation of foreign 
catches, 1965-1976. Can. MS Rep. Fish. Aquat. 
Sci. 1570: 40 p. 

Leaman, B.M., D . Davenport, J.R. Selsby, and 
D.C.H. Yao. 1980. Biological observer coverage 
of foreign fisheries off Canada's Pacific Coast, 
1978. Can. Tech. Rep. Fish. Aquat. Sci. 956: 
245 p. 

McCarter, P.B. 1980. Exploratory fishing by the 
automated longliner M/V Viking Star off the 
west coast of the Queen Charlotte Islands, Sep
tember 1979. Can. Data Rep. Fish. Aquat. Sci. 
193: 45 p. 

Mills, K.H., and R.J. Beamish. 1980. Comparison of 
fin-ray and scale age determinations for lake 
whitefish (Coregonus clupeajormis) and their 
implications for estimates of growth and annual 
survival. Can. J. Fish. Aquat. Sci. 37: 534-544. 

Nagtegaal, D.A., and S.P. Farlinger. 1980. Catches 
and trawl locations of the M/V Southward Ho 
during a rockfish exploration and assessment 
cruise to Queen Charlotte Sound, September 7-
27, 1979. Can. Data Rep. Fish. Aquat. Sci. 216: 
95 p. 

Nagtegaal, D.A., and S.P. Farlinger. 1980. Catches 
and trawl locations of M/V Blue Waters during 

rockfish exploration and assessment cruises to 
the west coast of the Queen Charlotte Islands, 
1979. Can. Data Rep. Fish. Aquat. Sci. 215:74 p. 

Nagtegaal, D.A., G.A. Thomas, and B.M. Leaman. 
1980. Catches and trawl locations of M/V Blue 
Waters during rockfish exploration and assess
ment cruises to the west coast of the Queen 
Charlotte Islands and the northwest coast of 
Vancouver Island in 1978. Can. Data Rep. Fish. 
Aquat. Sci. 218: 103 p. 

Richards, J .. E., C.P. Archibald, and L.R. Rosenfeld. 
1980. Exploratory midwater fishing for rockfish 
off the west coast of Vancouver Island, January 
22-February 1, 1980. Can. Data Rep. Fish. 
Aquat. Sci. 226: 47 p. 

Smith, J .E. 1980. Catch and effort statistics of the 
Canadian groundfish fishery on the Pacific Coast 
in 1979. Can. Tech. Rep. Fish. Aquat. Sci. 961: 
90 p. 

Stocker, M., J. Fargo, and D.M.A. Bennett. 1980. 
Dover sole tagging, eastern Dixon Entrance, 
September 18-29, 1979. Can. MS Rep. Fish. 
Aquat. Sci. 1565: 50 p. 

Taylor, F.H.C., and R. Kieser. 1980. Hydroacoustic 
and fishing surveys for walleye pollock in Dixon 
Entrance and nearby areas, July 5-23, 1978. 
Can. MS Rep. Fish. Aquat. Sci. 1572: 73 p. 

Westrheim, S.J. (ed). 1980. Assessment of 
groundfish stocks off the west coast of Canada in 
1979 and recommended total allowable catches 
for 1980. Can. Data Rep. Fish. Aquat. Sci. 208: 
265 p. 

Westrheim, S.J. 1980. The trawl fishery in the Strait 
of Georgia and vicinity, 1945-77. Can. MS Rep. 
Fish. Aquat. Sci. 1563: 130 p. 

Westrheim, S.J., R.P. Foucher, W.R. Harling, and 
W. Shaw. 1980. G.B. Reed Groundfish Cruise 
No. 79-4, June 26-July 13, 1979. Can. Data Rep. 
Fish. Aquat. Sci. 179: 73 p. 

Westrheim, S.J., R.P. Foucher, W.R. Harling, and 
W. Shaw. 1980. G.B. Reed Groundfish Cruise 
No. 79-6, September 6-21, 1979. Can. Data 
Rep. Fish. Aquat. Sci. 191: 64 p. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 

INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1980 

Fisheries Agency of Japan 

April 1981 

I. SALMON RESEARCH 

In 1980, Japan conducted research on salmon in 
offshore areas on board four motherships and nine 
research vessels (one research vessel was engaged in 
the Japan-U.S. cooperative salmon and Dall's por
poise research as a dedicated vessel for this purpose 
in the first half of her cruise) . The research program 
by Japanese motherships and research vessels in 
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An outline of the research and findings 
obtained in 1980 are summarized as follows: 

1. SUMMARY OF SALMON RESEARCH ON THE HIGH 

SEAS 

(a) Research on board the motherships 

The Japanese mothership salmon fishery operated 
in 1980 with 4 motherships and 172 catcher boats 
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FIGURE 1. Noon positions of Japanese salmon motherships on landing 
days in June and July, 1980. 

1980 was reviewed in detail at the meeting of the Ad 
Hoc Salmon Research Coordinating Group of the 
Sub-Committee on Salmon of the Standing Com
mittee on Biology and Research and at the meeting 
of the Scientific Sub-Committee of the Ad Hoc 
Committee on Marine Mammals which were held in 
Tokyo in February 1980. The Japanese research 
program in 1980 was planned taking into considera
tion as much as possible the discussions at these 
meetings. 

(43 catcher boats per mothership). The fleets sailed 
from Hakodate on May 26 for the fishing grounds 
and returned to Hakodate between August 4 and 6 
(Table 1). Landings of salmon from catcher boats to 
motherships began June 2 and finished between 
July 29 and 31. During this period, 222 operations 
were conducted by those fleets. In June, 106 opera
tions took place in the narrow north-south region of 
the North Pacific Ocean lying between 170°E and 
175°E and there was one operation in the Bering 
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TABLE I. Salmon mothership activities in 1980. 

Arrived 
Gross Number of Len lishing 

Mothership tonnage catcher boats Hakodate grounds 

Kizau maru 8,859.11 43 May 26 June I 

Me(vo mam 9,040.57 43 May 26 June I 

Nojima maru 7,975.18 43 May 26 June I 

}ii(VO IIIOT!I 9,024.25 43 May 26 May 31 

TOTAL 34,899.11 172 

Sea. In July, there were 68 operations in the North 
Pacific Ocean and 47 operations in the Bering Sea 
(Fig. 1). 

On board the motherships, daily catch records 
were collected and measurements were made of fork 
length, body weight, gonad weight, and sex. 
Oceanographic observations were also made at noon 
from the motherships. Scales were collected for 60 
sockeye and 30 fish of each other species of salmon 
on those days when salmon were landed. The 
following numbers of fish were sampled on board 
the motherships in 1980: 

Len 
lishing 
grounds 

July 31 

July 30 

July 29 

July 30 

Sockeye 
Chum 
Pink 
Coho 
Chinook 
Total 

Returned 
Hakodale 

August 6 

August 5 

August 4 

August 5 

Days on 
lishing Days 
grounds operated 

61 57 

60 55 

59 54 

60 56 

240 222 

12,570 
6,630 
6,600 
1,930 
4,539 

32,269 

(b) Research on board research vessels 

Research operations by research vessels in 1980 
were conducted from April to August; two weeks 
earlier than in 1979 (Table 2). The survey areas 
were mainly the northwest part of the North Pacific 
Ocean and the central part of the Bering Sea with 

TABLE 2. Salmon research vessel activities in 1980. 

Gross 
Research vessel tonnage Gear 

Hokusilin maru 219.51 Gillnet 

Osiloro maru 1,119.66 Gillnet & 

longline 

Hokusei martt 892.92 Gillnet 

Hokko martt 466.49 Long line 

lwaki maru 220.42 Gill net 

Riasu maru No. 2 424.95 Gillnel & 
longline 

Kumamoto maru 295.45 Gill net 

Hokuilo maru 436.34 Gillnet & 
longline 

Hoyo martt No. 81 314.77 Gillnet 

1st cruise 

April 26 (Ku~hiro) 
to June 9 (Kushiro) 

June 5 (Hakodate) 

to August 14 (Hakodme) . 
July 14 (Hakodate) 

to August II (Ha~odate) 

June II (Kushiro) 
to July 5 (Kushiro) 

April 26 (Kushiro) 
to June 9 (Kushiro) 

April 26 (Kushiro) 
to June 6 (Kushiro) 

April 26 (Kushiro) 
to June II (Kushiro) 

April 26 (Kushiro) 
to June 7 (Kushiro) 

May 15 (Hakodate) 
to June 27 (Hakodate) 

2nd cruise 

June 23 (Kushiro) 
to July 29 (Kushiro) 

June 15 (Kushiro) 
10 July 29 (Kushiro) 

June 20 (Miyako) 
to July 28 (Kushiro) 

June 18 (Kushiro) 
to August I (Kushiro) 

June 21 (Hakodate) 
to July 30 (Kushiro) 

July 2 (Hakodate) 
lO August II (Hakoda~) 

Main study 

Salmon distribution and abundance 

Biological community including 
salmon 

Biological community Including 
salmon 

Salmon lagging 

Salmon distribution and abundance 

Salmon tagging 

Salmon distribution and abundance 

Salmon tagging 

Marine mammals and !!li.llmon 
distribution and abundance 
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FIGURE 2. Fishing local ion of Japanese salmon research vessels by gillnel, 1980. 

some surveys conducted in the Gulf of Alaska 
(Fig. 2). The research vessels used gillnets and 
longline gear. 

Three vessels CHokushin maru, /waki maru, and 
Kumamoto maru) collected information on the dis
tribution, abundance, and other biological material 
of salmon in the northwest Pacific using two types of 
gillnets: salmon research gillnets which were com
posed of 10 different mesh sizes (48 mm, 55 mm, 
63 mm, 72 mm, 82 mm, 93 mm, 106 mm, 
121 mm, 138 mm, and 157 mm), and standard 
gillnets in which the structure and mesh sizes were 
similar to those of gillnets used by Japanese com
mercial fisheries. 

Three vessels CHokuho maru, Riasu maru No.2, 
and Hokko maru) conducted tagging operations to 
clarify the continent of origin of salmonids migrat
ing in waters south of 46°N. The first two vessels 
used gill net and longline gear while the Hokko maru 
used only longlines. The Hoyo maru No. 81 was 
engaged in research on marine mammals (par
ticularly Dall's porpoise) taken incidentally by the 
salmon gillnets during her first cruise using almost 
the same size of gillnet as used by commercial 
vessels and while behaving like a catcher boat in the 
salmon fleet. This vessel also conducted research to 
clarify the continent of origin of salmon migrating in 
the central Bering Sea using gillnets and longlines 
during her second cruise. 

Two vessels (Oshoro maru and Hokusei maru) 
collected ecological materials on pelagic fish and 
squids including salmon in the subarctic waters of 
the North Pacific using standard gillnets and 
research gillnets composed of 10 different mesh 
sizes mentioned above as well as an additional 7 
different mesh sizes (30 mm, 33 mm, 42 mm, 
130 mm, 179 mm, 204 mm, and 233 mm). The 
Oshoro maru also used longline gear. 

Tagging was conducted on still active fish 
caught by longlines. All vessels made oceanographic 
observations and conducted research on various 
animals (fishes, squids, sea birds, and marine mam
mals) incidentally taken during research. A total of 
276 research operations were made with gillnets and 
114 with longlines in 1980 at locations in the North 
Pacific Ocean and Bering Sea shown by month in 
Figs. 3 and 4. 

(c) U.S. observers on board motherships and 
research vessels 

In 1980, two U.S. scientific observers were on board 
each mothership (in total, eight observers on the 
four motherships). One scientific observer con
ducted observations on the salmon fishery operating 
in the U.S. conservation zone and collected biologi
cal information and one observer carried out 
research on marine mammals, particularly Dall's 
porpoise incidentally taken with gillnets of the 
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FIGURE 3. Gill netting locations of Japanese research vessels by month in 1980. 
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FIGURE 4. Longlining locations of Japanese research vessels by month in 1980. 
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salmon fisheries in the zone. The U.S. observers 
were on board the· motherships for a period of 40 to 
42 days: total days on board was 163 (Table 3). 

In 1980, there were a total of six U.S. scientists 

on board research vessels; one on the Hokushin 
maru, two on the Oshoro maru, and three on the 
Hoyo maru No. 81. Their objectives were to conduct 
studies on marine mammals incidentally taken in 
salmon gillnets, (Table 4) . 

TABLE 3. U.S. scientific observers on board Japanese salmon motherships in 1980. 

Accumulated 
Mothers hip Salmon observer Marine mammal observer Period on board days on board 

Kiuzn maru G.V. Addington, Jr. E. Bowlby June 9- July I 40 
July 14 - July 31 

Meiyo maru G.H. Kruse T.C. Newby June 9 -June 28 42 
July 9 - July 30 

Nojima maru J.L. Dentler M.G. King June 9- July 8 40 
July 19- July 29 

Jinyo maru G.W. Hempton D.A. Pippenger June 10 - July 8 41 
July 19 -July 30 

TABLE 4. U.S. scientists and their objectives on board Japanese salmon research vessels in 1980. 

Research vessel Scientist 

Hokushin maru Gerald Joyce 

Oshoro maru Elizabeth Hack;r 
John Skidmore 

Hoyo maru No. 81 Lawrence Tsunoda 
WilliamWI\Iker 
Blair Irvine 

~Disembarked at Juneau. 
Disembarked at Adak. 

2. OUTLINE OF INFORMATION OBTAINED 

(a) Distribution and abundance of salmon 

The eight research vessels in 1980 conducted 
studies on distribution and abundance of salmon by 
using salmon gillnets. The numbers of salmon by 
species caught per 100 tans of standard gillnet (mesh 
size Ill to 124 mm) by the research vessels are 
illustrated in Figs. S to 9. 

Sockeye (Fig. S): In May, there were two areas of 
high abundance (CPUE of more than 1.2 per tan) of 
sockeye; in the western area centered around 43° to 
48°N and 160° to 16S0 E in the North Pacific Ocean, 
and south of the Aleutian Islands around 49° to 
Sl 0 N and 17SoE to 17S0 W. The southern limit of 
distribution was observed to be around 4rN in the 
western area, and around 44°N in waters east of 

Period on board Objectives while on board 

June 25 - July 18 Study of marine mammals 

June 6 - August 7 Study of marine mammals 
June 6- July 22 

May 15- June 7 Study of marine mammals 
May15-June7 
May 15- June 1 

180°. In June, sockeye with abundance of over 3.0 
per tan were observed south of the Aleutian Islands, 
but the range ofthat high abundance did not extend 
beyond the area south of Attu Island (north of SOoN 
and west of 17 so). In July, sockeye salmon were dis
tributed widely from east to west with highest abun
dance centering around 49° to S0°N. 

Chum (Fig. 6): Abundance of chum salmon in 
May was generally low and areas of abundance over 
LOper tan were observed only around 46°N, 17S0 E 
and 43°N, 160°E. In June, there were many areas 
with abundance over 1.0 in CPUE in waters west of 
160°E and east of 17 S0 E. However, CPUE was still 
low in waters around 170°E. In July, areas showing 
CPUE of over 1.0 were widely observed in the Ber
ing Sea and the Pacific Ocean. 
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Pink (Fig. 7): Abundance of pink salmon in May 
was generally low, and areas showing CPUE of 
about 1.0 wete only observed around 44°N and 
160°E. In June, remarkably high abunda!lce (CPUE 
over 10.0 fish per tan) was observed in waters north 
of 44°N and west of 160°E, but abundance in waters 
east of 170°E was still low. In July, CPUEs of over 
8.0 were widely observed in waters west of 165°E. 
CPUE in the Bering Sea and waters east of 165°E, 
however, was still low. 

Coho (Fig. 8): CPUE of over 0.2 was observed 
only in waters south of 45°N and east of 175°E in 
May. In June, CPUEs of over 0.4 were scattered in 
waters south of 46°N. In July, CPUEs of over 0.4 
were widely observed but abundance was still 
generally low. 

Chinook (Fig. 9): Chinook salmon were widely 
distributed but with low density in May and June. 
The density of chinook in July was higher than in 
previous years in the Bering Sea and the Pacific 
Ocean. 

The numbers of salmon taken by the mother
ships in June and July per 100 tans of gillnet are 
shown in Tables 5 and 6. Since 1978, the Japanese 

mothership salmon fishing grounds have been 
extensively curtailed, so yearly comparisons can be 
conducted using only rxso statistical areas which 
are common for every year. 

Abundance of salmon on the mothership fish
ing grounds in June of 1980 was lower than pre
viously observed average abundance in the ten year 
period 1969 to 1978 in both the Bering Sea and the 
North Pacific Ocean. In particular, the abundance of 
pink salmon _was remarkably low. Compared with 
abundance in previous even years, the total abun
dance in June of 1980 was the lowest observed in 
the latest 11 years. The total abundance of chum 
salmon in June of 1980 was also low with abundance 
lower only in 1973 and 1975 (Table 5). On the other 
hand, abundance of chinook salmon in the Bering 
Sea in June 1980 was the highest in the 12 year 
period 1969 to 1980. 

Abundance of salmon on the mothership fish
ing grounds in July of 1980 was lower than observed 
in the previous 11 years in both the Bering Sea and 
the North Pacific Ocean. Abundance of pink salmon 
was particularly low. Compared with abundance in 
previous even years, the total abundance of pink 
salmon in July of 1980 was also low, but not as low 

TABLE 5. Relative abundance" of salmon on the mothership fishing grounds in June, 1969-80. 

BeringSeac North Pacified Total 

Year EtTonb Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total ElTon Sockeye Chum Pink Coho Chinook Total 

1969 165 

1970 429 

1971 186 

1972 312 

1973 

II 

93 

27 

18 

14 

132 101 0 38 

16 

282 654 80 103 85 

1974 256 

1975 63 

1976 59 

1977 87 

1978 109 

1979 

1980 21 

Average 
'69- '78167 

II 

14 

35 

29 

20 

11 

26 

99 25 0 

159 132 + 

180 44 0 

43 86 0 

116 136 0 

56 190 0 

117 122 0 

55 254 0 

89 202 0 

80 180 0 

47 56 0 

105 129 0 

8Catch per I 00 tans of gill net. 

9 

+ 
9 

233 295 108 

326 874 49 

251 

143 

511 74 

961 36 

269 483 36 

+ 257 661 34 

258 465 46 

351 841 61 

325 1,305 57 

+ 280 1,572 62 

66 180 1,431 73 

10 270 705 58 

bCumulative quantity ofgillnet used, in thousands of tans. 

c2•xs• statistical areas ofE7556 and 8056. 

d2•xs• statistical areas ofE7054, E7052, E7050, E7048, and E7046. 

103 31 0 

84 238 + 
116 58 4 

72 245 6 

101 219 + 

84 185 4 

91 125 + 

102 147 0 

107 83 0 

103 116 

87 14 + 

96 142 

271 

243 

819 66 

724 99 

373 1,060 45 

253 

360 

357 

308 

263 

311 

823 52 

968 36 

739 26 

724 32 

524 43 

928 59 

248 1,414 55 

283 1,577 62 

177 1,452 72 

299 872 51 

109 88 I 

101 27 0 

97 219 + 

140 52 2 

72 244 6 

106 190 + 

82 185 3 

94 125 + 

98 157 0 

105 92 0 

103 116 I 

87 15 + 

100 138 I 

10 

4 

4 

272 

237 

364 

250 

359 

326 

303 

263 

316 

254 

283 

177 

294 
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TABLE 6. Relative abundance" of salmon on the mothership fishing grounds in July, 1969-80. 

Bering Seac North Pacified Total 

Year Effortb Sockeye Chum Pink Coho Chinook Total Efi"ort Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total 

1969 325 

1970 484 

1971 523 

1972 471 

1973 267 

1974 230 

1975 140 

1976 386 

1977 485 

1978 33 

1979 304 

1980 498 

Average 
'69-'78 334 

59 

53 

13 

19 

14 

IS 

12 

27 

42 

16 

23 

264 

307 

341 

343 

327 

335 

139 

II 

71 

+ 

+ 

0 

0 

63 0 

13 + 

269 344 0 

341 35 

259 268 

+ 

+ 
133 

266 

153 

292 

145 0 

127 0 

28 + 

109 + 

14 

12 

10 

4 

35 

21 

77 

II 

476 

383 

430 

375 

400 

397 

637 

390 

543 

122 

99 

21 

167 

312 

253 

143 

113 

482 

314 1,136 

456 821 

274 1,025 

435 285 

56 

101 

43 

38 

88 

17 

23 

25 

89 

126 

Ill 

49 

61 

243 

43 

133 

162 

165 

151 

189 

158 

188 

86 

88 

149 

186 

15 

267 

152 

195 

129 

220 

80 

398 

30 

130 

17 

167 

98 

+ 

144 

72 

71 

94 

104 

53 

33 

61 

65 

+ 

4 

24 

408 

368 

353 

435 

468 

460 

483 

400 

585 

367 

379 

300 

433 

447 

583 

544 

638 

579 

483 

283 

499 

967 

1,169 

1.125 

1,523 

619 

58 

61 

14 

15 

23 

53 

16 

12 

19 

87 

103 

80 

36 

209 152 27 

296 

329 

288 

12 

78 + 

42 38 

238 134 39 

246 74 37 

210 282 47 

307 45 24 

209 333 

186 33 52 

135 129 24 

109 20 41 

252 118 27 

12 

10 

20 

9 

41 

"Catch per 100 tans of gill net. 

bCumulative quantity of gill net used, in thousands of tans. 

c2+xs• statistical areas ofE7556 and 8056. 

d2"x5" statistical areas ofE7054, E7052, E7050, E7048, and E7046. 

SON 

4SN 

CON 

ISOE 160E 

Hay 

• June 

0 July 

D August 

110E 180 170W 

' . ' 
I I I I 
I I I I 

- ; - .J- ..... _ -.l-

I o ' 
I I I 1 
I I I 1 

-~-i-;-~-
1 I I I 

-i- l -~-+-
1 I ' ' ' . 

- ~ - ~ -~- .L-

I ' 

: : : 

I I : : : : I : ! 

_j_ +-~- ~- -~ - ~ -~- ..... - _l _J_l_!_ 
0 I 

-~-~ - ~-L-
' ' 

-~-

: 
I 

-f- +-
~ : : f io : : l l : : ; : : : ; 

-~-i-~-+- -:-:-f-:- -~-1-t-+-~~~~~~~~~~~ 
1 : : : 1 I I 1 l0: ~ : 

--r-~-~-1- -f-t -~-~- -~-~-f-t 
I I I : : Q~ : Q : : ~ o: 
~-;-~- -,- ~-t-+- -1-+-t-; 

I :o o: ; ; : 

145 w. 

Gulf of Alaska 

: ; : :.1 : ! : : : : : : : : I : : : : : : , 1 : I I : 

' 

I -:-~--:- - ,-- -· _.__!_ ... - -+ -~-~ - -r - ~l- ~ - t-~-~- -;-~ -~--t- -~--T -~-~- - T -f-+ -~ 
' r r r r ' r r r ' ; • ' : ,Q , O rO ; • : : : • : , r , , ' ' . ' , 0'.'' , '. ' 

~ -{---~-~-f-1---~--f--~"-~- - ~ -~-L-1_ -i·r-L-1- -- l -,--'--L...- . 1 --j-~- Y- -·-'--L-'- T- - l.-' ··'-- •- !.' 1 -t..!.-fr ~ .-.t :.! 
I I l fl 

1 

I :!o:: ::: : r~:: : : :: ; :;: ~tf;;~if ! ~;~ 
~ -~,--:--;---- ~.- -"""' 1. ~- · r · · · -~·- 1 - --r-•--~---· - ..&. -1-,·-~----•--'--'--r _ ... _ ... . __ ·{')---.--•-,- ... _ ., .... ; ... .,, .... , ~1~~ 
1 I I I I : f I -~-:,·- ~ -~r- I! : : : . ; :: :o:: lo :: : 1"8 :e:o~.: ~ :;~ ~ ~+ : 7-f-;!_ 

-~ ;;:- ·;-:-~-: -:--;--:-: c;::·-: 0~ ·: - o:~:~~-·:·. --:--: ~:O :e~~:-:.: · 4511 1 ~5 -W "45N 
, I I : 1 I I I I I 1 : : I :1 : . ~ : 0 ;~ . : :2 :~ : . :. 1Q 1. : •• : ·.:.: : I I I I : : ' 

;·:- ~-: - ·;:-:-~- -7- t -:--·- - i -~- :- ~--·:o:•:o~e:o-:• ~~ ~- ~-:~~- :~; ~ ~:~;~~~r--~~:~ ,:~~~~~ ~;r~ ~~: __ _ 
-,--1--1- ..L - --:· d - }-!· -~-~ - -f- -~-:--~--~- ·-:-i·~-:- ·1- ~ -~-~-- - t- ; -! ·1- ' 1 ' I 

I I I I I I I : I I o ' I ~· l I I , . , oA o I 16 ~ . I I . ~ I ~ •I I I o I I o I 

-:--~- 1 -f- .J-~-1-r- ·r - ;- ~ -~----,1-~-;·i·-· ~ - -·.--~--:-·-- 1 --;·-~-;~ ·- -~- 11 - -<1 --;---- ~-i - i· ~-- - ~ - ~ -l- ; --:-, - J._. _ 

I 
1 1 0 

1 1 ~ I I 1 
1 

I I 1 
1 

1 1 ° I 1 ' I I I I I I · ~ I 
0 

I • • ..! - ~-- :,-·'r- I _ ; __ ~_L T -:--: -r-:- L-l- -~-;-·:-·,----: - .- r - ~- - l -~-~--~- --~,--·:--,--~-- -~··:-r--1- --~-~- , --:----~--t-l · r- -~-- ' ' ' I 
0 

0 I : : t I I 1 ....: 1 I I ! I 1 1 1 I I I ; 1 I : ; ~ 1 

- - ··,· 1l __ :,_,.,:.J::_ :: : ::: :J 1 · :·:: ::: 1 1; 1 

. : •• :1:
1 : : :~ , .... ~-: ;.-,----1- ~+ ·-o -- r----r- -~-J----r-f-·,--1-- -:--,-1 - r - -'--1-·-~--:- --1·-r--f-~ - ~--L- ... -l. -T-1 • ,. - -+ 

1 , : ' : : : : : : : I I ' 1 1 1 1 I : I 1 I I 1 I : : : I : : : : 

ISOE 160E 110E lBO 170W 

FIGURE 10. Release positions by month for Japanese salmon tagging in 1980. 

SSN 

SON 

4SN 

CON 

458 

380 

426 

390 

437 

430 

560 

394 

565 

365 

400 

291 

441 



52 ANNUAL REPORT 1980- NORTH PACIFIC COMMISSION 

as that observed in 1970 (Table 6). The abundance 
of chum salmon in July of 1980 was lower than in 
the previous 11 years. On the other hand, the abun
dance of sockeye, coho, and chinook in July of 1980 
exceeded the average abundance in the 10 year 
period of 1969 to 1978. In particular, abundance of 
chinook salmon was very high with higher catch per 
tan in both the Bering Sea and the North Pacific in 
1980 than in the 1969-79 period. 

(b) Findings obtained from tagging 

Salmon tagging was conducted during May and 
August in 1980 and the location of release of tagged 
salmon is shown by month in Fig. 10. The number 
of releases are shown in Table 7 by month by 
species. The numbers of salmonids released in 1980 
(and the numbers released in 1979) were as follows: 
sockeye - 422 (716) ; chum - 1,654 (1,912); 
pink- 570 (1,312); coho- 143 (281); 
chinook - 16 (10); and steelhead trout - 17 
(73). The total number of salmon released was 
2,822 (4,304 in 1979). 

A total of 46 salmonids, consisting of 7 
sockeye, 23 chum, 8 pink, 7 coho salmon, and 1 
steelhead trout, were recovered by the end of 
February 1,981 from fish released in 1979 and 1980. 
Additional recovery information from 1976, 1978, 
and 1979, for 1 sockeye, 5 chum, 1 pink, and 1 coho 
was also obtained. Thirty-nine of the recoveries 
which were obtained in coastal areas are described in 
Table 8 and illustrated in Figs. 11 and 12. 

All 4 sockeye recovered in coastal areas were 
fish which were released as immatures south of the 
Aleutian Islands (49° to 51 °N, 178°E to 178°W) and 
recovered in the Bristol Bay area in July of 1980. 
One of these (released at 49°29'N, 179' + 23'Eon 
July 27, 1979) extended the known southern limit 

(previously 49°53'N, 175°20'E) of distribution of 
immature sockeye salmon of Bristol Bay origin (Fig. 
11) . 

Of the 25 new coastal recoveries of chum 
salmon, 21 were released as mature fish and 
recovered in the same year. Three of these chum 
salmon were fish which were released in the north
western Pacific Ocean and returned to the Amur 
River where they were recovered. These examples 
reconfirmed known findings. All remaining 18 
chum salmon were recovered in coastal areas of 
Hokkaido and Honshu. Considering the release area 
and the release time for these recoveries, the ten 
recoveries of fish which had been released in the 
Bering Sea (Fig. 12) were fish which were all 
released in mid to late July and again they confirmed 
more surely earlier known findings. On the other 
hand, five out of eight fish released in the Pacific 
Ocean had been released in waters south of 48°N 
and west of 17 5°E during May and June in 1980. We 
have had only one previous recovery of chum 
salmon in Japan which had been released in this area 
at that time; that was in 1959. The five recoveries 
obtained this time, and the one previous example, 
do not coincide with the previously known pattern 
of distribution of fish which return to Japanese 
coastal areas via the Gulf of Alaska and the Bering 
Sea (Neave et al. 1976) and provide new interesting 
findings on the distribution of Japanese origin chum 
salmon. 

Four chum salmon which were released as 
immature fish and recovered in the following year 
were released in June at 43° to 48°N, 161 o to 166°E 
and recovered in the Amur River area and the 
eastern Sakhalin area. These fish confirmed known 
findings (Fig. 12). 

TABLE 7. • Calch and lagging dala by monlh for Japanese salmon lagging in 1980. 

Calch Tagged and released 
Number of Longline 

Monlh opemtions (hach!) Sockeye Chum Pink Coho Chinook Steelheod Total Sockeye Chum Pink Coho Chinook Steel head Total 

May 35 1,385 808 1,237 1,000 25 3 12 3,085 370 675 362 10 6 1,424 

June 23 860 45 737 890 263 5 19 1,959 22 401 163 116 7 710 

July 34 1,238 44 1, 110 91 55 13 7 1,320 27 536 44 17 10 4 638 

Aug. 30 8 199 0 4 0 212 3 42 0 4 0 50 

Tolal 93 3,513 905 3,283 1,982 343 25 38 6,576 422 1,654 570 143 16 17 2,822 
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TABLES. Coastal recoveries of salmon tagged in 1980 and additional coastal recoveries of salmon tagged in 1976-79. 

Fork Body Gonad 
length weight weight 

Tag No. Species Sex Date Position Gear (em) (kg) (g) Age Remarks 

G 6766 at release Pink 76.07.22 46-30N, 149-00E Longline 42 0.1 Telpenia Bay, 4 km off 
at recovery 76. -. - the Poronie River 

mouth 

K 0155 at release Chum M 78.05.24 44-31N, 166-28E Longline 57 0.3 Estuary of Amur River 
at recovery 78.09.14 65 3.2 (Liman, Cape Puir) 

N 0310 at release Chum M 79.05.25 45-30N, 173-26E Long!ine 53 0.3 Otanozawa, Aomori 
at recovery 79.10.10 41-13N , 141-25E Gill net 62 2.6 

N 3755 at release Chum M 79.06. 19 47-36N, 161-29E Long!ine 52 0.3 Wakkanai, Hokkaido 
at recovery 79.09.28 45-25N, 142-00E Trapnet 59 

K 4578 at release Chum 79.07.25 56-58N, 178-47W Long!ine 64 0.3 Shizunai, Hokkaido 
at recovery 79.10.17 42-15N, 142-JOE Trapnet 61 2.8 

K 0513 at release Chum F 78.08.22 50-00N, 162-57E Longline 54 0.2 Mouth of Bira River 
at recovery 79.10.14 66 3.3 0.3 (Amur River left 

tributary, 1,000 km 
above the mouth) 

H 0115 at release Coho 79.07.31 48-31 N, 178-28W Longline 62 1.1 Levaya Kotelnaya 
at recovery 79. -. - Approx. 53N, 158E 58 2.0 River north of 

Petrop<Jvlovsk-
Kamchatsky 

K 1130 at release Pink M 80.07.12 56-06N, 144-50W Long!ine 45 0.1 East of Kalgin Island, 
at recovery 80.07.30 Trapnet 37 0.1 Cook Inlet 

K 1131 at release Coho 80.07.12 56-06N, 144-50W Long!ine 54 X.l North end of Kalgin 
at recovery 80.07.15 Trapnet Island, Cook Inlet 

N 4285 at release Steel head F 79.06.25 45-31 N, 179-28E Long!ine 58 X. I Sandy River 
at recovery 80.01.19 Sports 71 2.2 (Columbia River 

fishing (T.L.l tributary, 120 
miles above the 
mouth) 
at Dodge Park 

p 5653 at release Pink M 80.07.18 56-03N, 176-JOW Long!ine 51 0.1 Clarks Point, 
at recovery 80.08.11 58-12N, 158-JIW 61 0.1 Nushagak 

N 3901 at release Sockeye M 79.07.27 49-29N, 179-23E Long!ine 49 1.2 Ekuk Beach, Nushagak 
at recovery 80.07.13 58-49N, 158-33W Set net 54" 2. 7 

N 3943 at release Sockeye 79.07.28 50-20N, 179-31 E Longline 49 1.2 North of Johnson Hill, 
at recovery 80.07.17 58-35N, 157-14W 53" 1.3 Naknek 

K 1141 at release Coho 80.07.16 49-52N, 145-06W Longline 57 2.1 Cook Inlet 
at recovery 80. -. - 60-52N, 150-52W 60 

N4436 at release Sockeye F 79.07.23 49-30N, 178-29E Longline 49 1.2 lgushik, Bristol Bay 
at recovery 80.07.23 58-42N, 158-53W Set net 57 1.3 

p 5808 at release Chum M 80.07.27 58-00N, 176-0JE Long!ine 61 0.3 Kushiro, Hokkaido 
at recovery 80.09.24 42-50N, 144-25E Trap 67 2.8 0.3 

P0008 at release Chum M 80.06.19 46-32N, 176-29W Long!ine 50 0.2 Hidaka, Hokkaido 
at recovery 80.10.07 42-05N, 143-00E Trap 58 0.2 

p 1725 at release Chum F 80.06.02 44-30N, 169-27E Longline 53 0.3 Yakumo, Hokkaido 
at recovery 80.10.10 42-15N, 140-15E 68d 3.0 0.3 

p 5698 at release Chum F 80.07.18 56-0JN, 176-JOW Long!ine 65 O.X Tokachi, Hokkaido 
at recovery 80.10.02 42-35N, 143-40E Trap 68 4.1 0.3 

p 3573 at release Chum 80.05.15 43-37N, 169-37E Long!ine 55 0.3 Esashi, Hokkaido 
at recovery 80.09.18 44-55N, 142-35E Trap 

p 5502 at release Chum F 80.07.12 55-48N, 174-24E Long!ine 50 0.2 Oomu, Hokkaido 
at recovery 80.10.16 44-35N, 143-00E Trap 55 1.7 0.2 

... continued 
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TABLE 8. Coastal recoveries of salmon tagged in 1980 and additional coastal recoveries of salmon tagged in 1976-79 (continued). 

Tag No. Species Sex 

P 1695 at release Chum M 
at recovery 

P 1300 at release Chum M 
at recovery 

P 5437 at release Chum 
at recovery 

p 1791 at release Pink 
at recovery 

N 3062 at release Chumb 
at recovery 

N 3021 at release Chum M 
at recovery 

N 3708 at release Chum 
at recovery 

N 3058 at release Chum 
at recovery 

p 1942 at release Chum F 
at recovery 

P 4050 at release Chum 
at recovery 

P 5807 at release Chum 
at recovery 

P 5841 at release Chum 
at recovery 

P 5541 at release Chum 
at recovery 

P 1865 at release Pink 
at recovery 

P 5840 at release Chum 
at recovery 

P 0372 at release Coho F 
at recovery 

p 5503 

H0023 

at release Chum 
at recovery 

at release Sockeye 
at recovery 

"Mid-eye to fork of tail. 

Date Position 

80.06.01 43-30N, 170-30E 
80.10.07 43-00N, 144-05E 

80.05.17 44-31N, 179-33E 
80.10.05 42-50N, 144-25E 

80.07.12 55-48N, 174-24E 
80.12.16 41-13N, 141-25E 

80.06.26 42-30N, 162-30E 
80.09.21 47-30N, 142-50E 

79.06.07 44-30N, 165-30E 
80. -. -

79.06.06 43-30N, 165-26E 
80.08.- 53-00N, 138-50E 

79.06.19 47-36N, 161-29E 
80.09. - 53-15N, 140-20E 

79.06.07 44-30N, 165-30E 
80.09. - 52-30N, 136-00E 

80.06.29 45-31N, 165-31E 
80.09.07 52-20N, 141-30E 

80.07.25 48-55N, 166-22E 
80.11.11 43-55N, 144-40E 

80.07.27 58-00N, 176-03E 
80.11.12 43-55N, 144-40E 

80.07.27 58-00N, 176-03E 
80.10.21 44-05N,l44-05E 

80.07.14 56-0IN, 177-39E 
80.10.11 44-35N, 143-00E 

80.06.27 43-32N, 163-29E 
80.09.21 44-55N, 142-35E 

80.07.27 58-00N,l76-03E 
80.- . -

80.06.29 45-30N, 179-29E 
80.09.10 56-15N,l62-00E 

80.07.12 55-48N, 174-24E 
80.11.13 39-25N, 142-00E 

79.07.29 50-40N,l78-47W 
80.07.06 58-12N,l58-31W 

Fork 
length 

Gear (em) 

Longline 51 
Trap 61 

Longline 49 
Trap 49 

Longline 52 
Trap 57 

Longline 42 

Longline 54 

Longline 45 

Longline 

Longline 55 
80 

Longline 48 

Longline 50 
Trap 

Longline 56 
Fence 

Longline 59 
Trap 

Longline 53 
Trap 

Longline 45 
Trap 

Longline 70 

Longline 52 

Longline 

Longline 

50 

47 
49 

Body 
weight 

(kg) 

2.8 

2.8 

1.6 

5.0 

2.4 

Gonad 
weight 

(g) Age 

0.3 
0.3 

0.3 

0.2 

0.3 

0.2 

0.3 

0.3 

0.2 

0.2 

0.2 

0.3 

0.2 

0.1 

0.4 

X. I 

0.2 

1.2 

Remarks 

Shiranuka, Hokkaido 

Kushiro, Hokkaido 

Otanozawa, Aomori 

Naiba River, Sakhalin 

S.E. Sakhalin, 
details unknown 

Amgun River 

Port Mago 
AmurRiver 

Pol ina Osipenko, 
Amgun River 

Baidukov Island, 
Sakhalin Bay 

Shari, Hokkaido 

Shari River, Hokkaido 

Tokoro, Hokkaido 

Oomu, Hokkaidoc 

Esashi, Hokkaidoc 

Nemuro Strait, 
Hokkaido 

Nizhnaya-Kamchatka 

Funakoshi Bay,lwate 

Clark's Point, 
Nushagak 

bwhere species identification at recovery differed from that at release, scales taken at tagging were used for final identification. 

' Tag number was examined at recovery and the fish was released again to learn the final destination. 

dRecovery fork length must be error. 

One pink salmon which was released at 
56°03'N, 176°30'W on July 18, 1980 and recovered 
at Nushagak in Bristol Bay on August 11, 1980, 
extended the known northwestern limit (55°07'N, 
175°40'W) of pink salmon of Kuskokwim, Bristol 
Bay origin. One fish released in the Gulf of Alaska 
and recovered in Cook Inlet, and three which were 
released in the northwestern Pacific and the Sea of 

Okhotsk and recovered in eastern Sakhalin and 
Hokkaido area confirmed known findings (Fig. 11). 

One coho salmon released at 48°31'N, 
178°28'W on July 27, 1979 and recovered in the 
Lavaya Kotelnaya River in east Kamchatka in 1979, 
and one coho released at 45°30'N, 179°29'E on 
June 29, 1980 and recovered at the Nizhnaya-
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FIGURE II. Coastal recoveries of4 sockeye, 5 pink, 4 coho salmon, and I steel head trout tagged and released in 1976-80. 

Recoveries in year subsequent to tagging 

Recoveries in year tagged 

FIGURE 12. Coastal recoveries of25 chum salmon tagged and released in 1978-80. 
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Kamchatka in the Kamchatka River in September 
1980, and two coho released in the Gulf of Alaska in 
July 1980 and recovered in Cook Inlet, confirmed 
all known findings for coho salmon of east 
Kamchatka and central Alaska origin (Fig. 11). 

A steelhead trout which was released at 
45°31'N, 179°28'E on June 25, 1979 was recovered 
in the Sandy River, a tributary of the Columbia 
River, on January 19, 1980. This recovery extended 
the previously known southern limit of distribution 
ofNorth American origin steelhead trout (51°00'N, 
177°17'E) (Fig. 11) . 

(c) Relative abundance of immature sockeye 
salmon south of the Aleutian Islands 

Relative abundance of immature sockeye salmon 
caught with research gillnets, consisting of 10 mesh 
sizes, in areas south of the Aleutian Islands during 
July and August (1972 to 1980) was considered. The 
immature sockeye salmon at this time and in this 
area are recognized as the main constituents of 
western Alaskan origin sockeye salmon. From a 
comparison of the catch by the 10 mesh sizes of the 
research gillnets and the purse seines, we recognize 
that there are no differences in size of fish, but it is 
suggested from the research gillnet data that it is 
possible to underestimate the abundance of ocean 
age 1 year sockeye salmon. Therefore we conclude 
that we should deal with data of the ocean age 1 and 
2 separately. Research on immature sockeye salmon 
in 1980 was conducted between July 1 and 14 and 
the arithmetic mean CPUE was 1.18 for ocean age 1 
and 0.77 for ocean age 2. 

II. RESEARCH ON MARINE MAMMALS 
TAKEN INCIDENTALLY 
BY SALMON GILLNETS 

1. Information on Dall's porpoise caught inciden
tally by the landbased salmon fishery was collected 
during the fishing season in 1980. Data on a total of 
139 Dall's porpoise caught incidentally were 
obtained. Information on marine mammals caught 
incidentally by the mothership-type fishery was also 
collected during the fishing season. Data on a total 
of 1,004 marine mammals were collected: 999 Dall's 
porpoise, 1 truei-type, and 4 harbor porpoise. Infor
mation on the above captures was reported to the 
International North Pacific Fisheries Commission in 
accordance with the format agreed upon. 

2. A total of 276 experimental operations with 
gillnets (the number of gillnets used was 38,030 
tans) by 8 salmon research vessels (including the 
Hoyo maru No. 81, the vessel dedicated to Dall's 
porpoise research) was conducted between April 
and August 1980. A total of 64 porpoises were 
caught incidentally in 31 operations. Details of this 
incidental catch were as follows: Dall's porpoise -
56 individuals in 27 operations, truei-type - 1 

individual, harbor porpoise - 1 individual, right 
whale dolphins - 3 individuals in one operation, 
and 3 unidentified individuals in two operations. In 
one operation, two Dall's porpoise and one truei
type were taken. Nineteen fur seals were also taken 
in 10 operations. Information on the above captures 
was reported to the International North Pacific Fish
eries Commission in accordance with agreed pro
cedures. 

3. A total of 925 porpoises (920 Dall's porpoise, 1 
truei-type, and 4 harbor porpoise) were captured 
incidentally by 4 salmon motherships during the 
fishing season in 1980 and retained for biological 
study. Of these, 36 porpoise which were collected in 
the Bering Sea were examined by Japanese workers. 
In addition, U.S. marine mammal scientific obser
vers who were on board the motherships made trips 
to 18 of the catcher boats attached to the mother
ships and conducted research on porpoise entangled 
by salmon gillnets. 

4. The Hoyo maru No. 81, the Japanese vessel 
engaged in the "Japan-U.S. cooperative research for 
Dall's porpoise" specified in the Memorandum of 
Understanding, was involved in this research 
activity. In the early part of the first cruise of the 
Hoyo maru No. 81 a total of 52 Dall's porpoise 
(including 1 truei-type) were tagged in 30 operations 
between May 16 and June 19, 1980. The main 
objective in the latter half of this cruise was to study 
the incidental catch of Dall's porpoise while the 
vessel was conducting experimental operations with 
salmon gillnets as a catcher boat in the salmon fish
ing fleet. The Hoyo maru No . 81 conducted 13 
experimental gillnet operations during the period of 
May 26 to June 21 and in 10 of these, a total of 32 
Dall's porpoise were entangled. Ten of the opera
tions of the Hoyo maru No. 81 were conducted in 
areas close to the fishing areas of the motherships 
and their catcher boats using a total of 3,300 tans of 
gillnets during June 8 to 19. A total of26 Dall's por
poises were entangled by gillnets in 8 of these opera
tions. United States scientists were not on board 
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TABLE 9. Dis tance navigated and numbers of marine mammals sighted by Japanese research vessels in 1980. 

Number of marine mammals Number per mile 

Distance Cetaceans Pinnipeds Cetaceans Pinnipeds 

Month (miles) PX Others cu 
April 2,009 33 II 5 

May 9,296 537 36 9 

June 15,074 1,400 177 93 

July 15,489 1.138 183 92 

August 2,876 102 588 5 

Total 44,744 3,210 995 204 

Remarks: PX - Dull's porpoise: CU - Northern fur seal. 

during the second cruise of the research vessel when 
the vessel conducted 20 experimental gillnet opera
tions from July 10 to August 1 using a total of2,600 

TABLE 10. Marine mammal species sighted by Japanese sa lmon 
research vessels in 1980. 

Species name 

CETACEANS 

Phocoenoides dalli 
dalli-type (PD) 
truei-type (PT) 
type-unidentified (PX) 

Plwcoena phocoena (PP) 

Laquenorhynchus obliquidens (LO) 

Lissode/phis borealis (LB) 

Delphinus de/phis (DD) 

Grampus griseus (GG) 

Globicepha/a macrorhynca (GM) 

Orcinus orca (00) 

Ziphius caviroslris (ZX) 

Berardius baird/ (BE) 

Physeter macrocephara (PM) 

Balaenoptera acutorostrata (BA) 

Ba!aenoptera borealis (BB) 

Pseudorca crass/dens (PC) 

Megaptera novaeang/iae (MN) 

Unidentified smaller cetaceans (UD) 

Unidentified middle cetaceans (UX) 

Un identified larger cetaceans (UZ) 

Unidentified cetaceans (UW) 

PINNIPEDS 

Cal!orhinus ursinus (CU) 

Eumetopiasjubata (EJ) 

Unidentified pinnipeds (UP) 

Schools Individuals 

758 3,210 
679 2.904 
42 175 
37 131 

II 

10 146 

52 

9 482 

Others PX Others cu Others 
0.0164 0.0055 0.0025 

5 0.0578 0.0033 0.0008 0.0005 

0.0900 0.0177 0.0062 0.0001 

0.0735 0.0118 0.0059 0.0001 

0 0.0355 0.2045 0.0017 

8 0.0717 0.0222 0.0046 0.0002 

tans of gillnet. A total of 11 Dall's porpoises were 
entangled in six operations. 

5. A sighting survey for marine mammals was con
ducted for a total of 548 days on board nine research 
vessels (including the Hokko maru which was 
engaged in salmon tagging using longlines) during 
salmon research in the North Pacific Ocean and the 
Bering Sea from April 21 to August 13, 1'980. The 
total distance covered in the sighting survey was 
44,744 nautical miles which exceeded that in 1978 
(36,505 nautical miles) and 1979 (42,969 nautical 
miles). The number of marine mammals sighted 
was 3,210 Dall's porpoise, 995 other whales, 204 fur 
seals, and 8 other pinnipeds. The numbers of 
marine mammals sighted by month and per nautical 
mile are shown in Table 9. The numbers of schools 
of marine mammals (including 13 species of whales 
and 2 pinnipeds) sighted are shown by species in 
Table 10. Abundance of Dall's porpoise and north
ern fur seals was estimated on the basis of data 
obtained. Relative abundance ofDall's porpoise and 
northern fur seals by 2°X5° statistical areas are 
shown in Figs. 13 and 14. The estimated abundance 
of Dall's porpoise and northern fur seals in the 
survey area in 1980 was 2,460,000 and 345,000 
animals, respectively. It was estimated that the total 
abundance of Dall's porpoise and northern fur seals 
in the North Pacific Ocean, giving due consideration 
to a sighting correction rate and by extrapolating the 
observed values to the whole habitat was 5,000,000 
to 10,000,000 and 400,000 to 600,000 individuals, 
respectively. 

III . OCEANOGRAPHY 

Oceanographic conditions in the northwest Pacific 
Ocean in 1980 were examined using horizontal dis
tribution of water temperature as in previous years. 
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FIGURE 15. Isotherm of3.0°C at 100m in July in the years 1975 to 1980. 

1. The cold water mass centered in areas east of 
the Kamchatka Peninsula and Kuril Islands with 
temperature less than 3°C at 100 m depth was con
sidered to be Western Subarctic Water. The location 
of Western Subarctic Water was almost the same as 
in previous years in waters west of 160°E. However, 
there was a remarkable southward trend in the 
Komandorskie Cold Water Tongue in July 1980 
(Fig. 15). 

2. Water temperature higher than 4°C at 100 m 
depths around the Aleutian Islands in east 
longitudinal areas is the index for determining the 
westward extension of the Alaskan Stream. Annual 
changes in the position of the western tip of the 
Alaskan Stream in June 1963 to 1980 are shown in 
Fig. 17. As shown, the extension westward of the 
Alaskan Stream in 1980 was pronounced (Fig. 16) 

3. A cooling phenomenon was observed off Hok
kaido and Sanriku due to a Sea of Okhotsk high 
pressure zone which developed in July and 
extended toward the south. However, a somewhat 
warming trend was seen to extend to the salmon 

fishing grounds in the North Pacific Ocean and no 
cooling phenomenon was observed. 

LONGITUDE 

1970 

1975 

FIGURE 16. Annual fluctuation of the extension of the Alaskan Stream 
in June indicated by 4.0°C at 100 m in the years 1963 to 
1980. 
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IV. GROUNDFISH RESEARCH IN THE 
BERING SEA 

1. STUDY OF COMMERCIAL FISHERIES AND 

RESEARCH ON BOARD COMMERCIAL VESSELS 

(a) Outline of the commercial fisheries 

Japanese groundfish fisheries which operated in the 
Bering Sea in 1980 are classified as follows: mother
ship-type, North Pacific trawl, North Pacific 
longline-gillnet, and landbased dragnet fisheries. In 
the mothership-type fishery, 6 refrigerator-equip
ped motherships operated of which 5 were equipped 
with processing plants for fish meal and minced 
meat. There were 94 associated catcher boats: 62 
pair trawlers, 17 Danish seiners, and 15 stern 
trawlers. There were no longline gillnetters. There 
were 56 trawlers in the North Pacific trawl fishery 
and 22 vessels in the North Pacific longline-gillnet 
fishery. In the landbased dragnet fishery, 70 trawlers 
were licensed to operate in the Bering Sea west of 
170°W. 

(b) Outline of commercial catch 

Japanese trawl fisheries operating in the area in 1980 
were conducted in the same manner as in 1979, i.e., 
under the Foreign Fishing Regulations of the 
United States and under various domestic regula
tions. In 1980, the initial annual catch quotas on the 
main species were as follows: pollock, 793,989 t; 
yellowfin sole, 63,700 t; other flatfish, 33,400 t; 
Pacific cod, 22,000 t; Atka mackerel, 1,900 t; squid, 
5,570 t; sablefish, 1,880 t; Pacific ocean perch, 
4,953 t, and other fish, 50,700 t. 

The catch by species in 1980 (January through 
July), by the mothership-type, North Pacific trawl, 
North Pacific longline-gillnet, and landbased 
dragnet fisheries in the Bering Sea is shown in Table 
11. The total catch by these fisheries amounted to 
466,587 t, a decrease of about 1.5% from the 
473,893 t of the previous year. Pollock dominated 
the catch (367,140 tor 79% of the total), followed 
by yellowfin sole (25,924 t), other fish (22,734 t), 
arrowtooth flounder (20,448 t) , other flatfish 
(14,923 t), Pacific cod (9,150 t), Pacific ocean perch 
(2,082 t), squid 0,822 t), other rockfishes (1,146 
t), sablefish (633 t), and Atka mackerel (587 t) . 

In comparison with catches in the previous 
year, increases occurred in catches of pollock 
(19,366 t increase) and yellowfin s_ole (3,285 t 

increase). Decreases were observed in catches of 
other flatfish (29,051 t decrease), Pacific cod (9,572 
t decrease), other fish (8, 760 t decrease), Pacific 
ocean perch (2, 183 t decrease), squid (1 ,342 t 
decrease), and sablefish (2, 183 t decrease). 

TABLE II. Preliminary Japanese catch made by the mothership, North 
Pacific trawl, North Pacific longline-gillnet, and landbased 
dragnet fisheries in the Bering Sea Region during January to 
July 1980. 

Species Catch Composition 
(t) (%) 

Pollock 367,140.2 78.7 

Yellowfin sole 25,923.5 5.6 

Arrowtoot h nounder 20,447.6 4.4 

Other natfishes 14,922.7 3.2 

Pacific cod 9,150.4 2.0 

Pacific ocean perch 2,082.2 0.4 

Other rockfishes 1,146.0 0.2 

Sablefish 632.6 0.1 

Atka mackerel 586.5 0.1 

Squids 1,822.0 0.4 

Other species 22,733.5 4.9 

Total 466,587.2 100.0 

(c) Research on board commercial vessels 

On board all the motherships, the North Pacific 
trawlers, and most of the North Pacific longline
gillnet vessels which operated in the Bering Sea in 
1980, major species in the catch were sampled for 
size composition. In addition, scales or otoliths were 
taken for age determination. 

In 1980, as in 1979, Danish seine catcher boats, 
11ttached to motherships equipped with fish meal 
and minced meat processing plants, operated in the 
Bering Sea and conducted research activities at sta
tions in the spring (1980 June 7 to 19) and in 
autumn (August 25 to September 7). The main 
objective of the research was to assess the abun
dance of stocks of pollock. 

The spring research operations, which were 
conducted at 125 fixed stations on the continental 
shelffrom the north side ofUnimak Pass to south of 
60°N were designed to assess the abundance of 
pollock during the pre-fishing season for com
parison with results of the fall research operations in 
the previous year. The fall research operations were 
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conducted at 148 fixed stations on the continental 
shelf from the north side of Unimak Pass to the 
boundary line southeast of Cape Navarin estab
lished by the U.S.-U.S.S.R. Convention in 1867. 

2. RESEARCH ON BOARD RESEARCH VESSELS 

The North Pacific groundfish research operations by 
the Fisheries Agency of Japan in 1980 was con
ducted using stern trawlers in the Aleutian area 
from early July to late August and from mid-Sep
tember to mid-November. In 1980, as in 1979, 
research operations on sablefish and Pacific cod 
were also conducted using longline research vessels 
in the Aleutian Islands and the Gulf of Alaska areas. 
These research operations were all conducted as a 
Japan-U.S. joint research program by Japanese and 
U.S. scientists on board the research vessels. 

The following are the contents of the research 
and an outline of results obtained. 

(a) U.S.-Japan joint groundfish research 
operations in the Aleutian Region 

The research operations were conducted using the 
Hatsue maru No. 62 (349.91 gt; 3,000 hp) for 57 
days from July 1 to August 26 and for 61 days from 
September 16 to November 15. The main objective 
of the research was to collect biological material and 

PACIFIC OCEAN 
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to assess the abundance of groundfish stocks 
inhabiting the Aleutian Region. 

Sixty-seven research transects were established 
with stations at 30' longitude and 15' latitude loca
tions in the Aleutian Region from 170°30'E to 
165°W and on Bowers Bank. Each research transect 
was also divided into six depth zones {1-100 m, 101-
200 m, 201-300 m, 301-500 m, 501-700 m, and 701-
1,000 m and over). To ensure coverage of stock dis
tribution these areas were also divided into 9 sub
areas (Fig. 17). 

One tow of 60 minutes was generally made at 
each depth zone. However, 2 tows were made where 
the depth zone extended 5-10 nautical miles; 3 tows 
where the depth zone extended 10-15 nautical 
miles; and 4 tows where it extended 15-20 nautical 
miles. 

As prearranged with U.S. scientists, Japanese 
research vessels conducted the survey along the 
odd-numbered transect lines on the south and north 
sides of the Aleutian Islands and Bowers Bank. 

The Japanese research vessel conducted 171 
research operations along sixty-two lines and also 
conducted 42 research operations (21 pairs) during 
the latter part of the research operations for compar
ing fishing efficiency of two kinds of gear used by 
the Japanese research vessel. 

175W 16 ~W 

FIGURE 17. Transects of the groundfish trawl survey in the Aleutian Islands Region by Japanese research vessel in 1980. 
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The catch was sorted by species such as fish, 
squid, octopus, and shrimp, and where the catch was 
large it was sub-sampled. All crabs were sorted and 
counted by species, sex, and size group (large, 
medium, and small). No study was made of sea 
snails because the catch was low. 

The body length or fork length was measured 
by sex or by sex combined for 19 major species: 
pollock, arrowtooth flounder, Greenland turbot, 
etc. For rattails, the body length from tip of snout to 
anus was measured. In addition, scales (or otoliths) 
were taken for age determination. Some samples 
were frozen and brought back to the laboratory for 
detailed study. The nominal catch record for the 
trawl operation during the groundfish survey in the 
Aleutian Island Region by the Japanese research 
vessel in 1980 is shown in Table 12. The dominant 
species was pollock, amounting to 25.8% (91,756.7 
kg) of the total catch (352, 780 kg), followed by pec
toral rattail at 21.3% (7 5,34 7.4 kg), Pacific ocean 
perch at 11.6% (41,347.3 kg), Pacific cod at 5.6% 

TABLE 12. Nominal catch record of truwl opennion during the 
groundfish survey in the Aleutian Islands Region by 
Japanese research vessel in 1980. 

Catch Composition 
Species (kg) (%) 

Arrowtooth flounder 17,253.8 4.9 
Flmhead sole 889.2 0.3 
Rock sole 4,344.8 1.2 
Pacific halibut 2,529.6 0.7 
Greenland turbot 9,351.1 2. 7 
Other flatfishes 1,789.7 0.5 
Sablefish 17,500.7 5.0 
Pacific cod 19,603.1 5.6 
Pollock 91,756.7 25.8 
Atka mackerel 17,146.4 4.9 
Pacific ocean perch 41,347.3 11.6 
Shomaker rockfish 4,537.5 1.3 
Rougheye rockfish 5,650.0 1.6 
Northern rockfish I ,256.5 0.4 
Shonspine thornyhead 7,963.8 2.3 
Other rockfishes 79.3 0.0 
Sculpins 10,695.9 3.0 
Poachers 282.0 0.1 
Snailfishes 248.8 0.1 
Eel pouts 470.6 0.1 
Skates 4,406.9 1.3 
Pectoral rallail 75,34 7.4 21.3 
Other rauails 1,980.1 0.7 
Other bonomfishes 336.1 0.1 
Other fishes (sal mons and 

Myctophidae, etc.) 86.0 0.0 
Berryteuthidae 15,131.6 4.3 
Other squids and octopu> 675.4 0.2 
Shrimps 119.7 0.0 

Total catch 352,780.0 100.0 

(19,603.1 kg), sablefish at 5.0% (17 ,500. 7 kg), 
arrowtooth flounder at 4.9% (17,253.8 kg), Atka 
mackerel at 4. 9% (17, 146.4 kg), and wide body 
squid at 4.3% (15, 131.6 kg). These nine species 
amounted to 78.5% of the total catch. 

Pollock were distributed mainly in waters 
shallower than 300 m and the density of pollock was 
high in waters near Unimak Pass adjacent to the 
continental shelf in the Bering Sea. Pectoral rattail 
were only found in waters deeper than 300 m and 
the density increased in proportion to the depth. 
Pacific ocean perch, like pollock, were distributed 
chiefly in waters shallower than 300 m with main 
distribution around 200-300 m. Pacific cod were 
mainly distributed in waters shallower than 300 m 
and highest density was observed in the west 
longitudinal areas. This species was not found in 
waters deeper than 500 m. Sablefish are only dis
tributed in waters deeper than 300 m on the south 
and north sides of the Aleutian Islands in the east 

TABLE 13. Length frequency di'itribution ofl'arilir h:liibut, -;exe-; com
bined, r"uglll by trawl ge"r during the Aleutian Island, 
survey by Jap•mese re,earrh ve-;scl in 1980. 

Fork lengtil 
(em) 

30- 35 
-40 
- 45 
-50 
- 55 
- 60 
- 65 
- 70 
- 75 
- 80 
- 85 
- 90 
- 95 
-100 
-105 
-110 
-115 
-120 
-125 
-130 
-135 
-140 
-145 
-150 
-155 
-160 
-165 
-170 

170-175 
225-230 

Total 

Numbers 

7 
II 
12 
30 
53 
45 
45 
36 
27 
II 
21 
9 

14 
10 
7 
5 
6 
6 
2 
5 

4 
I 

372 

1.9 
3.0 
3.2 
8.1 

14.1 
12.1 
12.1 
9.7 
7.3 
3.0 
5.6 
2.4 
3.8 
2. 7 
1.9 
1.3 
1.6 
1.6 
0.5 
1.3 

1.1 
0.3 

0.3 
0.5 

0.3 
0.3 

100.0 
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longitudinal area, but in the west longitudinal area 
sablefish were distributed in waters shallower than 
300 m. Arrowtooth flounder were distributed 
throughout all areas and differences by area were 
not observed. 

The numbers of halibut caught during the 
groundfish survey by station are shown in Fig. 18. 
The main area of distribution of halibut was on the 
west side of U nimak Pass and around Petrel Bank. 
The size composition of halibut taken shows that 
74.5% of those caught were less than 80 em in fork 
length (Table 13). 

(b) U.S.-Japan joint research operations on 
sablefish and Pacific cod in the Aleutian 
Region 

As a continuation of work in 1979, a U.S.-Japan 
joint research operation on sablefish and Pacific cod 
was conducted in the Aleutian Region. The main 
objective was to assess the current status and future 
outlook for sablefish and Pacific cod stocks. 
Research operations were conducted using the 
longline research vessel Fukuyoshi maru No. 8 
(499.07 gt; 670 hp) for forty-three days from May 28 
to July 9,1980. 

A total of thirty longline research operations 
(one operation per day) were conducted at the sta-
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tions shown in Fig. 19. Research on density by depth 
as obtained with longlines was the focus of activity 
in 1980. Therefore, no examination of fishing effi
ciency between pots and longlines was made. In 
addition to research on density by depth, research 
also included recording size composition of the 
major species and incidentally caught halibut, a tag
ging experiment on sablefish, multi-purpose 
biological measurements, and precise measure
ments on sablefish and Pacific cod. Frozen samples 
were collected for later identification. 

The longline research gear used was almost 
identical in structure to that used in 1978 and 1979: 
one hachi consisted of a tpO m line with 45 hooks. 
Only squid were used for bait. 

The total catch during the research operations 
was 50,774 individuals. Of these, the dominant 
species was pectoral rattail amounting to 16,401 or 
32% of the total catch. This was followed by Pacific 
cod 01,617), sablefish (7,833), sculpins (3,270), 
rockfishes (2,580), and shortspine thorny head 
(2,095). The catch of halibut was 542. 

The density of sablefish was found to be low in 
Area 1 of the Bering Sea in waters of 100 to 400 m. 
In waters deeper than 400 m, differences by area 
were small. The density in the western Aleutian area 
west of 177°E where research was conducted in 1980 
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FIGURE 18. Number of Pacific halibut caught during the groundfish survey in the Aleutian Islands Region by Japanese research vessel in 1980. 
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FIGURE 19. Survey positions oflongline survey by Fukuyoshi man1 No. 8 in the Aleutian Region and Gulf of Alaska in the summer of 1980. 

was lower than both north and south sides of the 
eastern Aleutian area. The density of sablefish in 
1980 increased sharply in almost all depths in com
parison with that in 1979. This was believed to be 
caused by an increase in recruitment of young sab
lefish which ranged from 48 to 52 em in fork length. 
Although there were slight differences by depth 
among medium and large fish (larger than 60 em 
fork length), there were no appreciable changes 
from the levels found in the previous year. 

The density of Pacific cod was highest in depths 
of 100-200 m, as in 1979, and geographically, was 
highest in Area 1 of the Bering Sea. In comparison 
with 1979, there was an increase in density in depths 
of 100 to 200 min Area 1 of the Bering Sea and on 
the south side of the Aleutian Islands, and a subs
tantial decrease was observed on the north side of 
the Aleutian Islands. It is anticipated that density of 
Pacific cod by depth will vary from year to year even 
in the same period because the change in density on 
the south side of the Aleutian Islands except for 
Area 1 in the Bering Sea was large compared with 
that in the previous year. Thus, one must consider 
carefully whether observed changes in density 
accurately reflect the condition of stocks or resulted 
from inadequate research coverage. 

The density of halibut was observed to be high
est in depths of 300 to 400 m on the south side of the 
Aleutian Islands. In 1979, it was highest in depths of 
100-200 min the same area, and again it is apparent 
that density by depth varies yearly. The density in 
1980 was generally lower than observed in 1979. 

3. TAGGING EXPERIMENTS 

In connection with the research on sablefish and 
Pacific cod stocks, a total of 1,348 sablefish caught 
with Jonglines were tagged and released from the 
longline research vessel Fukuyoshi maru No. 8 from 
June 5 to July 8 in the Aleutian Region. Anchor
type tags were attached at the base of the first dorsal 
fin of the sablefish. 

4. RECOVERY OF TAGGED FISH 

Since the recoveries reported in the 1978 INPFC 
Annual Report, a further 3 yellowfin sole tags have 
been recovered up to September 1980. All fish were 
tagged and recovered by Japan. Release and recov
ery locations are shown in Fig. 20. 
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FIGURE 20. Release (open circles) and recovery (dots) locations of 
yellowfin sole tagged by Japan and recovered by Japanese 
fishing vessels up to September 1980. 

V. GROUNDFISH RESEARCH IN THE 
NORTHEASTERN PACIFIC 

1. STUDY OF COMMERCIAL FISHERIES AND 

RESEARCH ON BOARD COMMERCIAL VESSELS 

(a) Outline of the commercial fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1980 consisted of the North Pacific trawl 
and the North Pacific longline-gillnet fisheries. For
ty trawlers were engaged in the North Pacific trawl 
fishery and 22 vessels in the North Pacific longline
gillnet fishery. As in 1979, some time-area closures 
were in effect for these fisheries in 1980. 

In United States waters in 1980, initial annual 
catch quotas were: pollock 26,159 t, Pacific cod 
26,870 t, flatfish 13,200 t, Pacific ocean perch 9,940 
t, other rockfish 2,355 t, sablefish 2,390 t, Atka 
mackerel 1,865 t, squid 1,056 t, longspine thor
ny head 1,825 t, rattails 8,474 t, and other 
groundfish 4,244 t. In Canadian waters in 1980, the 
initial annual catch quota of 6,000 t was for Pacific 
hake only. There was no quota for sablefish in 1980. 

In United States waters south of the Vancouver 
Area, there was no quota allowed for Japan in 1980, 
as in 1979. Japanese vessels were not allowed to take 
halibut in the northeastern Pacific in 1980 in accor
dance with Canadian and U.S. foreign fishing 
regulations as was the case in 1979. 

(b) Outline of commercial catch 

The data for catch in 1980 (January through July) by 

the Japanese groundfish fisheries in the north
eastern Pacific are shown in Table 14. The total 
catch amounted to 44,944 t, an increase of 20,563 t 
or 84% from the 24,381 t of 1979. Pacific cod was 
the dominant species amounting to 18,564 tor 41% 
of the total catch. This was followed by pollock 
(12,749 tor 28%), other flounders (5,955 tor 13%), 
and Pacific ocean perch (3,059 tor 7%). These four 
species comprised approximately 89% ·of the total 
catch. 

Compared with catches in 1979, increases were 
noted for Pacific cod (15, 702 t increase), pollock 
(4,336 t increase), Pacific ocean perch (690 t 
increase), other flatfish (548 t increase), Atka 
mackerel ( 429 t increase), squid (202 t increase), 
and other rockfish (21 t increase). Decreases were 
observed for sablefish (2,368 t decrease) and other 
fish (101 t decrease). 

TABLE 14. Preliminary Japanese catch made by the North Pacific trawl 
and North Pacific longline·gillnet fisheries in the northeast 
Pacific during January-July 1980. 

Catch Composition 
Species (t) (%) 

Pacific cod 18,563.5 41.2 

Pollock 12,748.7 28.3 

Other fiounders 5,955.2 13.3 

Pacific ocean perch 3,059.1 6.8 

Sablefish 885.2 2.0 

Rattails 747.8 1.7 

Atka mackerel 621.2 1.4 

Other rockfishes 539.5 1.2 

Thorny heads 356.7 0.8 

Squids 217.6 0.5 

Other species 1,249.8 2.8 

Total 44,944.3 100.0 

(c) Research on board commercial vessels 

On board most of the North Pacific trawl vessels in 
1980, the major species taken were measured. Scales 
for age determination were also collected. On the 
North Pacific longline-gillnet vessels size composi
tion was recorded for sablefish caught and scales 
were taken for age determination. 
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TABLE 15. Catch rate of sablefish and Pacific cod by INPFC Areas and depth zones caught by longline gear in bathymetric abundance surveys by 
Fukuyoshi maru No. 8 in the Aleutian Region and the Gulf of Alaska in 1980. 

Depth S. Aleutian N. Aleutian Berinl! Area I Shuma!in Chirikof Kodiak Yakutat Southeastern 
(m) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) (A) (B) (B/A) 

Sable fish 

100- 200 257 149 0.6 400 71 0.2 122 2 0.0 316 680 2.2 148 607 4.1 275 1,014 3.7 159 512 3.2 159 859 5.4 
200- 400 458 1,155 2.5 346 393 1.1 206 34 o.2" 539 2,749 5.1 391 3,121 8.0 334 2,211 6.6 410 3,076 7.5 334 2,368 7.1 
400- 600 363 1,264 3.5 502 1,394 2.8 120 269 2.2a 339 1,141 3.4 218 973 4.5 420 1,891 4.5 321 2,085 6.5 344 3,153 9.2 
600- 800 376 693 1.8 287 897 3.1 194 637 3.3a 241 494 2.1 152 498 3.3 460 2,427 5.3 442 2,834 6.4 336 3,709 11.0 
800-1,000 207 430 2.1 110 205 1.9 100 220 2.2a 93 219 2.4 51 149 2.9 91 206 2.3 155 606 3.9 99 747 7.6 

1,000-1,100 15 13 0.9 9 I 0.1 4 9 2.3 11 9 0.8 10 28 2.8 

Pacific cod 

100- 200 257 2,371 9.2 400 2,780 7.0 122 2,410 19.8 316 4,278 13.5 148 2,365 16.0 275 2,489 9.1 159 404 2.5 159 193 1.2 
200- 300 244 720 3.0 212 718 3.4 162 2,437 15.0 285 
300- 400 214 69 0.3 134 30 0.2 44 70 1.6 254 
400- 500 201 0 0.0 214 3 0.0 45 0 0.0 165 
500- 600 162 0 0.0 288 0 0.0 75 0 0.0 174 
600- 800 376 0 0.0 287 0 0.0 194 0 0.0 241 

"Catch rate was underestimated because some fish were eaten by killer whales. 

Abbreviations 
(A) - Number of hac hi 
(B) - Number of fish caught 
(B/A) - Number of fish per hac hi 

2. RESEARCH ON BOARD RESEARCH VESSEL 

(a) Research on sablefish and Pacific cod 
stocks 

As a continuation ofwork in 1979, research on sab
lefish and Pacific cod stocks was conducted by the 
longline research vessel Fukuyoshi maru No. 8 in the 
Gulf of Alaska for fifty-two days from July 3 to 
August 23, 1980. Objectives and procedures of the 
research were noted above. 

Forty longline research operations were con
ducted (one per day) at forty stations from the 
Shumagin Area to the Southeastern Area as shown 
in Fig. 19. An outline of the results follows. 

As in 1979, the density of sablefish was found 
to be high in the Southeastern and Yakutat Areas in 
waters deeper than 400 m. Density declined gradual
ly westward and was lowest in the Aleutian Region. 
In waters shallower than 400 m, density was high in 
the Chirikof and Southeastern Areas, followed by 
the Kodiak and Yakutat Areas. On the whole, the 
density of sablefish in the eastern areas was higher 
than in the western areas and this was also the case 
in waters deeper than 400 m. In detail, the density 
by depth was highest in 200-400 m on the south side 
of the Aleutian Islands, in Shumagin, Chirikof, and 
Kodiak Areas. In depths of 400-600 m, it was high
est on the north side of the Aleutian Islands, Area 1 

530 
3 
0 
0 
0 

1.9 139 318 2.3 168 1,055 6.3 240 722 3.0 252 293 1.2 
0.0 252 I 0.0 166 10 0.1 170 2 0.0 82 6 0.1 
0.0 133 0 0.0 189 0 0.0 154 0 0.0 149 0 0.0 
0.0 85 0 0.0 231 0 0.0 167 0 0.0 195 0 0.0 
0.0 152 0 0.0 460 0 0.0 442 0 0.0 336 0 0.0 

of the Bering Sea, Yakutat, and Southeastern Areas 
(Table 15). In the Gulf of Alaska, the density of sab
lefish was generally the same as in the previous year. 

The density of Pacific cod was highest in Area 1 
of the Bering Sea, followed by the Chirikof and 
Shumagin Areas. Density was lowest in the Yakutat 
and Southeastern Areas. The density of Pacific cod 
was highest in waters of 100-200 m, as in the pre
vious year. Pacific cod were not caught in waters 
deeper than 400 m. 

3. TAGGING EXPERIMENTS 

As part of the research on sablefish and Pacific cod 
stocks, a total of 12,192 sablefish were tagged and 
released from the catches taken with longlines in the 
Shumagin and Southeastern Areas from July 3 to 
August 23. Anchor-type tags were attached at the 
base of the first dorsal fin. The major areas of release 
were the Yakutat and Kodiak Areas. 

4. RECOVERY OF TAGGED FISH 

Since the recoveries reported in the 1979 INPFC 
Annual Report, a further 177 sablefish have been 
recovered up to September 1979. Of these, 76 were 
sablefish tagged and recovered by Japan with 
longline gear. Release and recovery locations are 
shown in Fig. 21. 
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FIGURE 21 . Release (open circles) and recovery (dots) locations ofsablefish tagged by Japan and recovered by Japanese fishing vessels up 

to September 1980. 

VI. TANNER CRAB RESEARCH IN THE BER
ING SEA 

Tanner crab research by a Japanese research vessel 
in 1980 was conducted in the same manner as in 
1979 using the research vessel Wakatake maru on 
the tanner crab fishing grounds and adjacent waters 
north of 58°N in the Bering Sea. Two cruises were 
made; the first from May through June and the 
second from July through August. 

The first and second surveys were both con
ducted using trawl gear at grid stations on the outer 
shelf close to the 200 m isobath (western region) 
and on the inner shelf (eastern region), east of the 
research area on the outer shelf (Fig. 22). On the 
outer shelf, grid stations at approximately 10 mile 
intervals were established for both the first and 
second surveys. On the inner shelf, checker board 
stations were established for the first survey and grid 
stations with 20 mile intervals for the second survey. 

In the first survey, experiments using tagged 
crabs were conducted to estimate sampling efficien
cies of trawl gears. In the second survey, AT A 

(alternate tail attack) experiments were conducted 
together with the U.S. research vessel Ocean Har
vester. In addition, in the second survey, experi
ments using tagged crabs were conducted to esti
mate sampling efficiency of pot gear. Oceanographic 
observations (e.g. water temperature, salinity, cur
rent direction and speed) were made during both 
surveys. 

Preliminary analysis of the stock conditions of 
tanner crab in the region was made from data col
lected on the first survey. The analysis revealed that 
small-sized male (smaller than 100 mm in carapace 
width) and female C. opilio were widely distributed 
in the survey areas north of 58°N. However, the 
main distributions were rather easterly. In contrast, 
large-sized males (larger than 99 mm in carapace 
width) were distributed in westerly areas and the 
main area of distribution of large-sized male C. opilio 
in 1980 appeared to be somewhat more northerly or 
easterly than in 1979. 

Distributions of male and female C. bairdi were 
almost all restricted to the western region, with 
main distribution observed on the outer shelf 
around 58°-59°N. The carapace width composition 
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FIGURE 22. 1980 survey station pattern for R/V Wakatake mafll. 

obtained in the trawl survey in the western region 
revealed that the proportion of the population of 
male C. opilio larger than 99 mm in carapace width 
had declined remarkably compared to that in the 
previous year. Crabs of 60-94 mm in carapace width 
increased sharply. The peak in carapace width com
positions for male C. bairdi moved from the range of 
55-65 mm carapace width in 1979 to 70-85 mm 
carapace width in 1980 (Fig. 23). 

Abundance of tanner crab in the western region 
was estimated on the basis of the results of the trawl 
survey. An index of 0.345, which was applied for 

vulnerability of the trawl gear in 1979, was also used 
for the trawl gear in 1980. The estimated abundance 
of male C. opi/io larger than 99 mm in carapace width 
in the western region in May and June in 1980 was 
approximately 24.3 million crabs. This was a 
decrease of about 36%, compared to that in 1979 
(Table 16). The initial population values, obtained 
by adding the estimated population values and the 
number of commercially caught crab larger than 99 
mm in carapace width were 46.4 million crabs in 
1979 and 29 million crabs in 1980. 

The observed value of male C. bairdi larger than 
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FIGURE 23. Carapace width composition of tanner crabs, based on trawl 
survey, north of 58°N (West Region shown in Fig. 22). 
Crab abundance is estimated at 0.345 of vulnerability. 

99 mm in carapace width was estimated in 1980 as 
approximately 10.5 million crabs which was about 
2.8 times that in 1979 (Table 16). 

A comparison of estimated values for males 80-
99 mm in carapace width in 1980 with that in 1979, 
showed that values of C. opilio in 1980 increased 
about 1.9 times over that in the previous year. On 
the other hand, C. bairdi in 1980 increased about 6.6 
times over that in 1979 and an increasing trend was 
observed in small-sized tanner crab as well as in the 
large-sized crab. 

As mentioned above, in the western region 
some changes were observed in the size composi
tion and the populations of male crabs and the main 
area of distribution of large-sized male C. opilio in 
comparison with the previous year. 

Differences by area in size at maturity of tanner 
crab were estimated on the basis of the relative 
growth of chela for male crab and the carapace width 
composition of mature female crab. The size at 
maturity of male and female C. bairdi off Unimak 
Island and adjacent to the Pribilof Islands was esti
mated to be in the range of 90-100 mm carapace 
width. However, the estimated size at maturity of 
male and female C. bairdi in the central Bering Sea 
was small; ranging from 75 to 85 mm carapace 
width. The estimated size at maturity of male 
C. bairdi off the west coast of-Kamchatka was simi
lar to that in the central Bering Sea. The size at 
maturity of C. opilio off Unimak Island, adjacent to 
the Pribilof Islands and the central Bering Sea, was 
about 55 mm carapace width. In contrast, the size at 
maturity of C. opilio off the west coast of Kamchatka 
and the Japan Sea was at ranges of 60-65 mm 
carapace width; i.e., the latter were larger. 

TABLE 16. Abundance estimates (millions of crabs) for male tanner 
crab,'"" 100 mm width, in the trawl survey area". 

Abundance Commercial catch 
Year estimateb through June 

C. opilio 

1978 31.1 

1979 37.7 

1980 24.3 

C. bairdi 

1978 4.0 

1979 3.9 

1980 10.5 

3West region; see Fig. 22. 

bEstimates at 0.345 of vulnerability. 

7.6 

8.7 

4.7 
-

1.1 

0.8 

0.6 

-

Population 
size at 
beginning 
of season 

38.7 

46.4 

29.0 
- - - -

5.1 

4.7 

11.1 

Observations on mating and spawning of tanner 
crab were conducted by Takeshita and Matsuura at 
the University of Kyushu laboratory and the general 
pattern of mating ecology was recorded. Observa
tions on mating by different species (C. opi/io x C. 
bairdi) and on eggs spawned were also conducted. 

Oceanographic observations were conducted in 
the same manner as in 1979 by laying emphasis on 
current speed. In addition to observations with a 
Aanderaa current meter, 2,000 sea-bed drifters were 
released. Preliminary analysis of sea bottom tern-
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perature in the summer season on the basis of 
research data obtained during 1978-80 was con
ducted. The analysis revealed that yearly fluctua
tions in environmental water temperature on the 
outer shelf, where the main fishing grounds of tan-

ner crab are located in waters north of 58°N, were 
relatively small. However, the yearly fluctuations in 
environmental water temperature on the inner 
shelf, where C. opi/io smaller than 80 mm carapace 
width mainly reside, were large. 
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MONITORING MIGRATIONS AND 
ABUNDANCE OF SALMON AT SEA 1980 

by 

Colin K. Harris, Robert H. Conrad, 
Rodney C. Cook, Katherine W. Myers, 

.Richard W. Tyler, and Robert L. Burgner* 

INTRODUCTION 

This report summarizes high seas salmon research 
conducted in 1980 by the Fisheries Research 
Institute (FRI), University of Washington, under 
contract to the U.S. National Marine Fisheries Ser
vice. This research was in response to the research 
mandate that followed the renegotiation of the 
INPFC treaty in 1978. Among many provisions, the 
revised treaty called for a 3-year, coordinated 
research program to facilitate determination of the 
continental origins of salmon south of 46°N and 
west of 175°W (the pre-1978Iandbased driftnet fish
ery area). 

*Fisheries Research Institute, University of Washington, Seat

tle , Washington. 

United States research on continent of origin 
expanded greatly in 1980 following a special 
appropriation to fund a two-vessel tagging effort and 
expansion of scale pattern research. Research in 
1980 was in three major areas: 1) tagging operations 
and analysis of data from past and present tagging 
experiments; 2) scale pattern analysis of several 
samples of maturing and immature sockeye col
lected in the period 1972 to 1976; and 3) preliminary 
investigations to determine coho origins by scale 
pattern analysis. 

1980 TAGGING OPERATIONS 

Sampling was done from two vessels outfitted with 
purse seine and salmon longline gear. Original plans 
were to sample in the period May through July. The 
chartered 32 m M/V Kristen Gail, a new vessel, was 
first available to begin sampling on June 16 and 
continued sampling through 1980 August 3. The 
second vessel was the 30 m M/V Alaska, recently 
acquired by the University of Washington. Delays in 
acquiring the vessel followed by extensive mechani
cal modifications resulted in a late departure of the 
M/V Alaska as well. The M/V Alaska sampled in the 
period 1980 June 21 through August 7. 

The purse seines used on the two vessels 
differed in construction and method of use. The 
seine on the M/V Kristen Gail was 732 m long and 
40.2 m deep, and half-pursed whereby about half of 
the seine was retrieved by the time the remainder 
was fully pursed. This seining technique is more 
efficient than full pursing, and is used routinely by 
many commercial salmon seiners. Stretched mesh 
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sizes were 8.9 em in approximately the lead half of 
the seine and 5.7 em in the remainder less the 
27.4 m bunt. The seine on the M/V Alaska was 
about 732 m long and 36.6 m deep, and was 
retrieved by a hydraulic drum instead of by power 
block. Mesh sizes were 10.2 em in the lead half and 
7.6 em in the remainder less the 27.4 m bunt. 

Sampling by the M/V Alaska was hampered by 
severe problems with the purse seine gear; the M/V 
Alaska accomplished 29 seine sets as compared to 73 
by the M/V Kristen Gail, and 8 of the 29 were 
deemed invalid for quantitative use of catch data. 
Sampling by the M/V Kristen Gail was interrupted 
for 12 days in late July due to a mechanical break
down. 

Fishing effort, salmonid catches, and tag 
releases are shown by vessel, 10-day period, and 
INPFC statistical area in Table 1. The distribution 
of tag releases of salmon and steelhead trout is 

shown in Fig. 1. Loran reception was poor west of 
170°E, so the locations of sets in areas E6544 and 
E6546 could be in error by as much as 20 nautical 
miles. Six sets in these areas were within this margin 
of error from 46°N. 

Sampling began in the areas of usual highest 
abundance of sockeye even though relatively few 
sockeye were thought to remain south of 46°N in 
mid-June. A total of 173 sockeye was caught in areas 
E6544 and E7044, and all but 8 of these were con
sidered immature on the basis of length. No sockeye 
were caught in the last 10 days of June further east, 
in areas E7544 and 8044. Chum salmon were by far 
the most abundant salmon south of 46°N, and most 
(58.1 %) of the chum sampled were age .1. Sampling 
in late June and July was in areas where coho 
historically have been most abundant south of 46°N, 
yet the catches were disappointingly small and 
sporadic. Coho catches were as high as 25 fish per 
(effective) seine set, but the mean catch south of 

TABLE I. Temporal and spatial distribution of purse seine and longline sampling effort, and salmonid catches and tag releases made by U.S. research vessels, 
M/V Kristen Gail and M/V Alaska in 1980. 

IO·day INPFC Fishing _______ s_a_lm_o_ni_d c_a_tch_ (_C_PU_ E_>_b ------

period area e1Tort3 Sockeye Chum Pink Coho Chinook Steelhead Total Sockeye 

PART A: M/V KRISTEN GAIL 

June E6544 
11·20 

E6544 

E6546 

June E6544 
21·30 

July 
1·10 

E7044 

E7544 

W8044 

W8050 

July W8048 
11 ·20 

W8044 

E7544 

July E7550 
21·31 

August E7550 
1·10 

Total seine 

Total longline 

15 LL 

13 

18 

14 

73 

15 LL 

14 5 
(.93) (.33) 

2 30 
(.40) (6.00) 

I 2 
(1.00) (2.00) 

2 
(.13) 

4 
(.80) 

59 162 14 
(4.54) (12.40) (1.08) 

36 597 19 
(2.00) 03.17) (1.06) 

291 II 
(20. 79) (.79) 

55 6 
(18.33) (2.00) 

16 125 9 
(5.33) (41.67) (3.00) 

2 I 
(.15) (.08) 

70 8 
(3.89) (.44) 

50 14 
(3.57) (1.00) 

2 6 
(.67) (2.00) 

4 24 2 I 
(2.00) (I 2.00) (1.00) (.50) 

I 
(.33) 

I 2 
(.33) (.67) 

52 7 I I I 
(52.00) (7.00) (1.00) (1.00) (1.00) 

752 75 
(107.43) (10.71) 

992 1.368 

14 

3 17 
(.43) (2.43) 

69 145 

3 
(.43) 

35 

21 13 
(1.40) 

36 
(7.20) 

3 
(3.00) 

238 
(18.31) 

730 
(40.56) 

I 367 
(0.07) (26.21) 

69 
(23.00) 

56 

30 

150 15 
(50.00) 

31 4 
(15.50) 

I 
(.33) 

3 
(1.00) 

62 39 
(62.00) 

2 852 361 
(.29) 021.71) 

2,542 508 

21 13 

Chum 

4 

26 

85 

225 

19 

10 

14 

12 

396 

4 

Tag releases 

Pink Coho Chinook Steelhead 

10 

16 65 

48 12 

17 

55 138 31 

Total 

19 

31 

154 

344 

89 

22 

27 

21 

41 

395 

1,131 

19 
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TABLE 1. Continued. 

10-day INPFC Fishing Salmonid catch (CPUE) b Tag releases 

period area effort
8 

Sockeye Chum Pink Coho Chinook Steelhead Total Sockeye Chum Pink Coho Chinook Steel head Total 

PART B: M/VALASKA 

June E7044 12(2) 62(58) 179(173) 5(5) 14(14) 6(6) 266(256) 50 81 14 150 
21-30 (5.80) (17.30) (.50) (1.40) (.60) (25.60) 

E7042 2(2) 5(0) 5(0) 4 4 

E7542 2 2 
(2.00) (2.00) 

July W8044 2(2) 0 0 
1-10 

July W8048 2(2) 8(0) 2(0) 6(0) 16(0) 6 11 
11-20 

W8044 15 LL 0 0 
(0.0) 

E7544 30 LL I I 0 
(.03) (.03) 

August E7550 307 53 4 5 4 4 377 216 19 4 250 
1-10 (38.38) (6.63) (.50) (.63) (.50) (.50) (47.13) 

W8050 2 81 I 4 88 41 44 
(1.00) (40.50) (.50) (2.00) (44.00) 

Total seine 29(8) 371 (367) 326(307) 12(10) 21 (21) 20(14) 4(4) 754(723) 266 148 21 13 4 461 

Total longline 45 LL 0 

"Effort is number of seine sets, or number of hac his ( = skates) in the case oflongline (LL) .Numbers in parentheses are number of ineffective seine 
sets. 

b.rotal catches made by all sets are presented; whole numbers in parentheses are catches made by effective sets only.CPUE values (decimal numbers in 
parentheses) are calculated as catch per effective seine set, and catch per hachi. CPUE is not calculated for vessel totals since it would be meaningless. 

FIGURE 1. Distribution of 1.611tag releases of salmon and steel head trout from United States research vessels in 1980, by INPFC statistical area. 
Heavy line defines the area of the pre-1977 landbased driftnet fishery. 
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46°N was only 2.0 fish per set. There seemed to be a 
marked decrease in overall abundance of salmon in 
areas 8044 and E7544 from the last 10-day period of 
June to the second 10-day period of July, although 
only six seine sets occurred in the latter period 
before mechanical problems interrupted sampling 
(Table 1). Sampling in late July was restricted to 
north of 50°N since abundance of salmon south of 
46°N is known to decline sharply by mid summer. 
Most sampling in this period occurred south of 
Amchitka Island (Area E7550) and the catches con
sisted primarily of age .1 and age .2 immature 
sockeye salmon which, on the basis of previous tag
ging studies, were probably mostly of Bristol Bay 
origin. The arithmetic mean catch of age .2 
immature sockeye south of Amchitka was 27.3 fish 
per set, which is the highest catch-per-unit-effort of 
that age group of sockeye obtained in purse seine 
sampling in the central Aleutian area since 1965 (no 
sampling took place in 1979). Because seines, sein
ing method, and areas and times sampled in 1980 
differed significantly from those of the past (Harris 
and Rogers 1979), it would be inappropriate to use 
the 1980 catch data to forecast the 1981 Bristol Bay 
sockeye run. 

Prior to the field season, arrangements were 
made with the Fisheries Agency of Japan through 
the INPFC's Ad Hoc Salmon Research Coordinat
ing Group to exchange research catch data by 
radiotelephone to help determine on a real time 
basis areas of highest abundance of target species. 
This cooperation was greatly facilitated by the pre
sence of a Japanese scientist on board the M/V 
Alaska (June 5 to June 24) and M/V Kristen Gail 
(June 24 to July 7) . 

The Soviet fisheries agency TINRO assigned 
one seine vessel to work cooperatively with the U.S. 
vessels in sampling and tagging in the central North 
Pacific. Original plans for cooperation were not 
realized as the TINRO vessel was subsequently 
instructed to work no further east than 172°E. 
Cooperation was limited to daily radiotelephone 
exchange of technical information, catch and effort 
data, positions, and sampling plans. 

1980 TAG RETURNS 

Nineteen U.S. high seas salmon tags were returned 
between 1979 October 12 and 1980 October 27. The 

1980 recovery of 1980 release 
1980 recovery of 1978 release 
1980 recovery of 1977 release 

-1-1- Late 1979 recovery of 1978 release 
Late 1979 recovery of 1977 release 
Late 1967 recovery of 1967 release 

~ Late 1963 recovery of 1963 release 
Number indicates number of fish 

Rzred (sockeye), P•pink, S•silver (coho), Czchum 

FIGURE 2. Release and recovery locations for 19 salmon released on the high seas by United States scientists in 1963, 1967, 1977, 1978, and 1980, and 
returned in late 1979 or 1980. 
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release and recovery locations for these salmon are 
shown in Fig. 2. 

To date there have been five recoveries of 
salmon released in 1980. The most significant of 
these was the recovery by commercial gear of a pink 
salmon (tag no. H 481) at Makushin Bay, Unalaska 
Island, between July 15 and August 20, which was 
released at 45°42'N, 178°35'W on June 29. This 
recovery represents a significant southwestern 
extension of the known range of North American 
pink salmon (Takagi et al. 1981), and is the first 
North American coastal recovery of a salmon 
released south of 46°N and west of 175°W. Another 
pink salmon (tagH 504) recovered at Makushin Bay 
on August 4 was released on July 3 at 50°09'N, 
177°33'W. The other three recoveries of 1980 
releases were of a coho salmon released at 45°33'N, 
174°06'E and recovered by a landbased driftnet 
vessel, purportedly on July 9 at 43°N, 167°E, and of 
a sockeye and a chum salmon released in different 
sets in late June near 45°N, 170°E and each 
recovered about one month later by the mothership 
fishery north of the release locations. 

Ten of the remaining fourteen 1980 returns 
were of sockeye salmon released near Adak Island. 
Five of these were 1980 recoveries from 1978 
releases, and five were late reports of 1979 recov
eries. Of the five 1980 recoveries from 1978 
releases, four were to Bristol Bay. The other tag (tag 
G 146) was recovered by the same landbased 
driftnet vessel that recovered the coho mentioned 
above. Recovery location and date for the sockeye 
were reportedly also 43°N, 167°E and July 9, and 
the fishermen additionally noted that the sockeye 
was "about" 70 em long (length type not specified) 
and weighed "about" 5 kg. The occurrence of a 
(certainly) maturing sockeye at such a southerly 
location as late as July 9 is surprising since abun
dance of maturing sockeye south of 46°N declines 
markedly in late spring. Scientists from the Fisheries 
Agency of Japan attempted to verify the recovery 
information, and they were told that there is some 
doubt about both the location and date of recovery, 
although both the coho and this sockeye were 
definitely caught on the same day (0. Sano, per
sonal communication). The other sockeye recov
eries were all in the North Alaska Peninsula area or 
Bristol Bay except one (tag B 197) which occurred 
on the west coast of Vancouver Island. Subsequent 
examination of the scale of this fish by scientists at 
the International Pacific Salmon Fisheries Commis-

sion revealed that the fish was most likely of a 
Barkley Sound stock (James Woodey, personal 
communication). Its recovery signifies an extension 
of the western known limit of distribution of 
southern British Columbia immature sockeye 
salmon. 

SOCKEYE SCALE PATTERN ANALYSIS 

In 1980 we continued scale pattern analysis of 
sockeye salmon sampled in and near the landbased 
driftnet fishery in 1972-197 6 by Japanese research 
vessels and motherships. In the previous year we 
analyzed with a polynomial discriminant method age 
1.2 immature sockeye sampled in 1974 and age 2.2 
immatures sampled in 1974 and 1975 (Harris et al. 
1980). This report summarizes analysis of other 
sample groups: age 1.2 immature sockeye in 1972 
and 1975, age 2.2 immatures in 1972 and 1973, age 
2.2 maturing sockeye sampled in 1972, 1973, 1974, 
and 1976, age 1.3 matures in 1973 and 1976, and age 
2.3 matures in 1972, 1973, 1974, and 1976. This 
report constitutes only a summary of this work; 
more detailed documentation is presented in Cook 
et al. (1980). 

Methods 

Our basic assumption is that sockeye salmon 
originating in different regions exhibit differing 
growth patterns on their scales, and that these pat
terns may be used to classify individual fish to their 
region of origin. Mature sockeye sampled in coastal 
or nearshore areas were used to establish these 
regional scale patterns for each combination of age 
class and year of maturity. Such samples hereafter 
will be referred to as "training samples". Each set of 
training samples was then used to classify maturing 
individuals of the same age class sampled on the 
high seas in the same year and immature individuals 
sampled one year previous. This analysis employed 
training samples for Kamchatka, Bristol Bay 
(including north side of Alaska Peninsula), and 
Gulf of Alaska (Cape Sarichef to Yakutat). No 
category for sockeye stocks south of Yakutat was 
included as on the basis of prior tagging information 
it seems unlikely that sockeye from southeastern 
Alaska, British Columbia, and Washington occur in 
significant numbers (i.e., detectable in these dis
criminant studies) in our study area west of 175°W 
and south of 50°N. To date only 17 in a total of 623 
North American coastal recoveries of sockeye 
released in areas E7550, 8048, and 8050 have been 
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from south of Yakutat. 

A major premise in this study is that the most 
accurate classification of fish sampled on the high 
seas would be based on training samples developed 
from maturing fish of the same cohort. Training 
samples were constructed by subsampling from the 
represented stocks in proportion to best estimates of 
abundance, to provide a training sample of about 
200 fish for each combination of region, year, and 
age group (Harris et a!. 1980). As in our earlier 
analyses, lack of adequate Asian escapement sam
ples necessitated use of scales sampled on the high 
seas near Kamchatka, although scales from up to 30 
fish each from the Kamchatka, Bolshaya, and Ozer
naya rivers were used when available. 

A minicomputer-based digitizing system 
developed at FRI was used to acquire data for each 
scale used in the analysis. Pertinent biological and 
sampling information was recorded, together with a 
variety of measurement and circuli count data from 
the scale. 

Characters that provided the greatest separation 
to region of origin were selected for each year of 
maturity and age class combination. The method of 

Cook and Lord (1978) was used. Briefly, the 
Kruskal-Wallis "H" statistic (Kruskal and Wallis 
1952) and the difference in average sum of ranks for 
each pairwise class combination were calculated for 
each characteristic. From these statistics the best six 
characters were chosen (Table 2). 

The procedures for classifying fish and for 
deriving the point proportional and variance esti
mates are described in Cook eta!. (1980). Variances 
were used to calculate 95% confidence intervals 
according to the normal approximation. Analyses 
were done for 3-class and 2-class situations. When a 
3-class analysis of an "unknown" sample failed to 
detect presence of a class (i.e., when a negative 
point estimate was obtained), the analysis was repe
ated using only the remaining classes' training sam
ples. Separate classification ( = correction) matrices 
were estimated for such 2-class situations. 

Results 

Table 3 shows the classificatory accuracies obtained 
in all the 3-class and 2-class situations dictated by 
the results of classifying unknowns. Overall 
classificatory accuracies ranged from a low of 65% to 

T ABLE2. Scale characters selected for use in the discriminant function analysis by year of maturity and age class ( + indicates use of the character). 

Year of maturity and age class 

Scale 2.2 1.3 2.3 

character• 1972 1973 1974 1976 1973 1976 1972 1973 1974 1976 

#CFW + + 
SFW + + + + + + + 
S lstOCN + + 
S 1st OCN summer + + + + 
S 1st OCN winter + 

#C 1st half 1st OCN + 
#C 1st OCN + + 
#C 1st OCN summer + + + + + + 

S 1st OCN summer/S 1st OCN + + + + + 
S 2nd OCN summer + 
S CO-C6 + + + 
S CO-CI5 + 
S CO-CIS + 
S C3-C6 + + 
S C3-C9 + + 
S C6-C9 + 
S C15-CI8 + + + 
S CI5-C21 + + + 
S C18-C21 + 
CO-C6/S 1st OCN + + 
C3-C6/S 1st OCN + + + 
C3-C9/S 1st OCN + + 
C6-C9/S 1st OCN + + 
C9-C12/S 1st OCN + 
C15-CI8/S 1st OCN + 

• # = number; C = circuli; FW = freshwater zone; S = size: OCN = ocean zone; C.-C. = distance between circuli C. and C. in the first ocean zone, where 
C. = CO = outer edge oflast freshwater circulus. 1 

J 
1 

J 
I 
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TABLE 3. Classificatory accuracies obtained in discriminant analyses of sockeye salmon. Decimal figures under the regional headings are the proportions of 
training samples from the regions that correctly classified (i.e., the diagonals of the classification matrices), and the overall accuracies are the 
unweighted means of the regional figures. Included are all 3·<:1ass and 2-class situations dictated by analysis of the unknown sample groups. The full 
classification matrices are presented in Cook et at. 0980). 

Classificatory accuracies and (sample sizes) 

Sample group Bristol Bay Gulf of Alaska Kamchatka Overall 

I. 1972 age 2.2; 3-class .895 (200) .674 (175) .770 (200) .780 
2. 1972 age 2.2; 2-class .955 (200) .955 (200) .955 
3. 1972 age 2.2; 2-class .720 (175) .830 (200) .775 
4. 1972 age 2.3; 3-class .775 (200) .680 (200) .600 (200) .685 
5. 1972 age 2.3; 2-class .820 (200) .820 (200) .820 
6. 1973 age 2.2; 3-class .843 (198) .667 (195) .720 (200) .743 
7. 1973 age 2.2; 2-class .919 (198) .920 (200) .920 
8. 1973 age 2.2; 2-class .749 (195) .755 (200) .752 
9. 1973 age 1.3; 3-class .740 (200) .815 (200) .705 (200) .753 

10. 1973 age 1.3; 2-class .810 (200) .810 (200) .810 
II. 1973 age 2.3; 3-class .830 (200) .765 (200) .750 (200) .782 
12. 1973 age 2.3; 2-class .900 (200) .900 (200) .900 
13. 1973 age 2.3; 2-class .805 (200) .805 (200) .805 
14. 1974 age 2.2; 3-class .860 (200) .775 (200) .796 (181) .810 
15. 1974 age 2.2; 2-class .915 (200) .906 (181) .911 
16. 1974 age 2.3; 3-class .930 (187) .655 (200) .705 (200) .763 
17. 1974 age 2.3; 2-class .957 (187) .960 (200) .959 
18. 1974 age 2.3; 2-class .941 (187) .945 (200) .943 
19. 1976 age 2.2; 3-class .755 (200) .675 (200) .575 (200) .668 
20. 1976 age 2.2; 2-class .810 (200) .810 (200) .810 
21. 1976 age 2.2; 2-class .730 (200) .730 (200) .730 
22. 1976 age 2.2; 2-class .895 (200) .895 (200) .895 
23. 1976 age 1.3; 3-class .730 (200) .605 (200) .600 (200) .645 
24. 1976 age 1.3; 2-class .780 (200) .780 (200) .780 
25. 1976 age 2.3; 3-class .850 (200) .804 (199) .795 (200) .816 
26. 1976 age 2.3; 2-class .890 (200) .890 (200) .890 
27. 1976 age 2.3; 2-class .859 (199) .860 (200) .860 

FIGURE 3. Study area , broken imo four quadrats. Stippling defines the pre-1977 land based drift net fishery area. 
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a high of 96%. For the ten 3-class analyses in 
Table 3 the mean classificatory accuracy for Bristol 
Bay fish was 82% as compared to 71% and 70% for 
Gulf of Alaska and Kamchatka fish, respectively. 
The misclassifications were always highest between 
the Gulf of Alaska and Kamchatka Peninsula 
classes. 

The mixing proportion estimates and the 95% 
confidence intervals obtained by classifying sockeye 
salmon taken on the high seas are given in Table 4. 
Estimates were made for each combination of 10-
day period and INPFC statistical area providing a 
sample size of at least 20 fish. Another series of esti
mates was generated for combinations of month and 
quadrat as defined in Fig. 3 to allow use of all 
unknown scales provided by Japan. This less 
detailed analysis provides more precise estimates 
based on larger sample sizes, but it poorly controls 
for patchiness in stock composition of the high seas 
population. The distribution of scale samples within 
each month/quadrat cell can vary considerably from 
year to year because of the variability in the sam
pling plan and in distribution of research catches. 
Since we found no samples east of the pre-1978 
treaty line, the estimates derived for the northeast 

and southeast quadrats pertain to the sector between 
175°E and 175°W longitude. 

Discussion 

For most of the age/maturity groups considered in 
this analysis, sampling coverage was not sufficient to 
permit firm conclusions regarding the extent of the 
distributions of continental stocks of sockeye 
salmon. For four groups (maturing sockeye of ages 
2.2, 1.3, and 2.3 in 1973, and age 2.3 in 1974) sam
pling coverage was restricted primarily to the 
westernmost (i.e., west of 170°E) statistical areas. In 
all such cases, we found Asian sockeye to predomi
nate. Estimates for Alaskan sockeye in these 
western areas were generally low and not statistically 
significant. 

In four other cases sampling coverage was 
sparse, which permitted few firm conclusions. A sig
nificant percentage estimate (34.4%) for immature 
age 1.2 Bristol Bay sockeye was noted for area E6546 
in mid-June 1972 and also for the corresponding 
northwest quadrat (30. 7%). Interestingly, no 
Alaskan immature age 1.2 sockeye were detected for 
area E7544 in early May 1975. A significant percen-

TABLE 4. Mixing proportion estimates obtained by classifying individuals comprising unknown sample groups. Data are percentages with approximate 95% 
confidence intervals. 

Period 

I. 1972 age 1.2 immature 

May 1-10 

June 1-10 

June 11-20 

May 

June 

2. 1973 age 1.3 maturing 

May 1-10 

May 11-20 

May 21-31 

June 1-10 

Sample 
Area size 

E7046 57 

E7548 20 

E7048 35 
E6546 57 

N.W. Quadrat 86 
S.W. Quadrat 27 

N.W. Quadrat 158 
N.E. Quadrat 51 
S.W. Quadrat 20 

E6048 41 
E6548 26 
E7548 25 
E6546 32 

E6046 30 

E6046 39 

E6048 27 

Kamchatka 
Bristol Bay Gulf of Alaska Peninsula 

0 0 100 

14.4 ± 18.5 13.4 ± 16.3 72.3 ± 23.1 

21.7 ± 16.4 17.7 ± 14.0 60.0 ± 19.4 
34.4 ± 15.4 0 65.6 ± 15.4 

3.1 ± 13.2 4.3 ± 9.1 92.5 ± 16.1 
7.8 ± 15.6 5.7 ± 11.6 86.4 ± 19.2 

30.7 ± 12.6 1.0± 6.5 68.3 ± 14.0 
10.5 ± 14.2 7.1 ± 10.1 82.4 ± 17.2 
33 .9 ± 22.7 0 66.1 ± 22.7 

41.1 ± 17.2 20.7 ± 13 .4 38.2 ± 17.3 
8.5 ± 16.4 1.1± 8.9 90.4 ± 18.7 
6.4 ± 14.2 18.7 ± 16.8 74.9 ± 21.1 
0 0 100 

12.4 ± 16.1 0 87.6 ± 16.1 

0 0 100 

0 0 100 

... continued 
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tage estimate (16.7%) for maturing age 2.2 sockeye 
of Bristol Bay origin was found for the northwest 
quadrat in 1974. The only conclusion from the 
examination of maturing age 1.3 fish in 1976 was 
that the northeast quadrat was populated largely by 
Bristol Bay fish (52.8% in May and 64.5% in June) 
and that the Kamchatka group predominated in the 
northwest quadrat. 

The remaining six groups were sampled suffi
ciently to demonstrate definite latitudinal and 
longitudinal trends in the relative abundance of con
tinental stocks. In five cases (immature age 2.2 in 
1972, maturing age 2.3 in 1972, immature age 2.2 in 
1973, maturing age 2.2 in 1976, and maturing age 
2.3 in 1976) several non-zero estimates for Bristol 
Bay were obtained to the west of 175°E longitude, 
which evinces the detectable presence of that group 
in the western quadrats. Significant mixing propor
tion estimates for Bristol Bay extended into the pre-
1978 landbased fishery area for all of these groups 
except the maturing age 2.2 sockeye in 1972. The 
sampling coverage for maturing age 2.2 sockeye 
sampled in 1976 was more extensive than for any 
other group (Table 4-8). Unfortunately, overall 
classificatory accuracy for this group was low (67%) 

Period 

May 

June 

3. 1975 age 1.2 immature 

May 1-10 

May 

June 

4. 1976 age 1.3 maturing 

May 1-10 

May 21-31 

June 1-10 

May 

June 

Area 

N.W. Quadrat 
N.E. Quadrat 
S.W. Quadrat 

N.W. Quadrat 

E7544 

S.W. Quadrat 
S.E. Quadrat 
S.W. Quadrat 

E6048 

E6548 

8048 

N.W. Quadrat 
N.E. Quadrat 
S.W. Quadrat 

N.W. Quadrat 
N.E. Quadrat 

TABLE4. 

Sample 
size 

202 
31 
59 

70 

41 

26 
41 
23 

36 

29 

24 

145 
64 
29 

44 
30 

and thus the 95% confidence intervals on the mixing 
proportion estimates were wide. Age 2.2 maturing 
Bristol Bay sockeye may have been present in small 
percentages west of 175°E and south of 46°N in ear
ly May 1976, although none of the three estimates 
were statistically significant. For early June, signifi
cant estimates for Bristol Bay were obtained well 

· into the northwest quadrat and into the old land
based fishery area (areas E6046 and E6546). The 
same conclusions may be drawn for mid-June, 
although sample sizes were small. There are a few 
significant estimates for the Gulf of Alaska stock in 
the western portion of the study area, but since a 
cline in mixing proportion estimates is not indicated 
as for the Bristol Bay group, we are hesitant to assert 
the presence of the Gulf stocks this far westward. 

This study joins our prevtous sockeye scale 
analyses in providing evidence of occurrence of both 
maturing and immature sockeye of Bristol Bay 
origin west and south of the known ranges as deter
mined by tagging experiments (French et al . 1976). 
Figures 4 and 5 show the unweighted mean mixing 
proportion estimates for Alaskan sockeye (Bristol 
Bay plus Gulf of Alaska) obtained for each statistical 
area for maturing and immature sockeye, respec-

Continued. 

Bristol Bay 

15.7 ± 11.8 
15.6 ± 16.4 
18.6 ± 14.3 

0 

0 

0 
0 
7.3 ± 17.2 

35.1 ± 18.9 

0 

68.2 ± 21.1 

0 
52.8 ± 16.0 
0 

0 
64.5 ± 19.9 

Gulf of Alaska 

0 
12.5 ± 13.4 
0 

0 

0 

0 
0 

0 

0 

14.9 ± 19.9 

0 

0 

0 
1.5 ± 14.8 

Kamchatka 
Peninsula 

84.3 ± 11.8 
71.8 ± 19.9 
81.4 ± 14.3 

100 

100 

100 
100 

92.7 ± 17.2 

64.9 ± 18.9 

100 

16.9 ± 19.2 

100 
47.2 ± 16.0 

100 

100 
34.0 ± 21.4 

. . . continued 
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TABLE4. Continued. 

Sample Kamchatka 
Period Area size Bristol Bay Gulf of Alaska Peninsula 

5. 1972 age 2.2 maturing 

May 1-10 E6048 37 0 0 100 
E7048 35 17.0 ± 13.0 0 83.0 ± 13.0 

E7548 26 7.7± 11.1 0 92.3 ± 11.1 
8048 56 58.7 ± 13.7 2.6 ± 9.5 38.7 ± 14.5 

E6046 205 0 0 100 
E6546 308 0.1 ± 4.5 0 99.9 ± 4.5 
E7046 28 0 21.0 ± 18.8 79.0 ± 18.8 
E6044 94 0 0 100 
E6544 22 5.0 ± 10.1 0 95.0 ± 10.1 

May ll-20 E7048 50 12.6 ± 10.0 0 87.4 ± 10.0 
E6044 41 5.8 ± 8.3 0 94.2 ± 8.3 

May 21-31 E7548 24 21.0 ± 16.6 5.8 ± 15.6 73.2 ± 21.1 
E6046 155 0 0 100 
E6044 29 10.2 ± 11.7 0 89.8 ± 11.7 

June 1-10 E6548 35 0.1 ± 3.4 10.2 ± 18.2 90.0 ± 17.3 
E6046 89 3.7 ± 5.8 0 96.3 ± 5.8 
E6544 43 5.3 ± 7.9 0 94.7 ± 7.9 

June 11-20 E6548 47 0 0 100 

May N.W. Quadrat 870 0.9 ± 4.5 0 99.1 ± 4.5 
N.E. Quadrat 134 38.5 ± 8.9 0 61.5 ± 8.9 
S.W. Quadrat 207 3.5 ± 5.0 0 96.5 ± 5.0 

June N.W. Quadrat 217 1.6 ± 4.7 0 98.4 ± 4.7 
N.E. Quadrat 35 37.8 ± 16.5 27.3 ± 17.2 35.0 ± 17.5 
S.W. Quadrat 60 7.9 ± 8.0 0 92.1 ± 8.0 

6. 1973 age 2.2 maturing 

May 1-10 E6048 26 0 50.6 ± 22.6 49.4 ± 22.6 
E6546 65 1.5 ± 6.9 0 98.5 ± 6.9 
E6044 101 0 0 100 
E6544 44 0 0 100 
E7044 144 0 13.4 ± 15.7 86.6 ± 15.7 

May 11-20 E6046 67 0 13.6 ± 16.8 86.4 ± 16.8 
E6044 71 0 0 100 
E6544 101 0 12.3 ± 16.2 87.7 ± 16.2 
E7044 47 0.6 ± 6.7 0 99.4 ± 6.7 

May 21-31 E6046 91 0 0 100 
E6544 33 0 35.6 ± 20.5 64.4 ± 20.5 

June 1-10 E6048 32 0 0 100 
E6548 33 1.3± 7.4 0 98.7 ± 7.4 
E6046 33 4.8 ± 8.9 4.3 ± 18.1 90.8 ± 18.8 
E6546 73 16.0 ± 9.7 2.4 ± 15.5 81.6 ± 17.0 
E6544 55 0 9.1 ± 17.1 90.9± 17.1 

June 11-20 E6548 35 0 0 100 

May N.W. Quadrat 307 0 1.8 ± 16.5 98.2 ± 16.5 
S.W. Quadrat 558 0 1.5 ± 16.5 98.5 ± 16.5 

June N.W. Quadrat 251 2.8 ± 6.5 0 97.2 ± 6.5 
S.W. Quadrat 73 5.6 ± 7.3 3.1 ± 17.0 90.0 ± 17.3 

7. 1974 age 2.2 maturing 

May 1-10 E7048 29 30.6 ± 17.6 0 69.4 ± 17.6 
E6044 65 1.1 ± 6.1 14.6 ± 12.9 84.3 ± 13.7 
E6544 73 0 0 100 

May ll-20 E6544 Ill 5.0 ± 8.1 0 95.0 ± 8.1 

. . . continued 
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TABLE4. Continued. 

Sample Kamchatka 
Period Area size Bristol Bay Gulf of Alaska Peninsula 

May 21-31 E6544 35 2.5 ± 8.8 0 97.5 ± 8.8 

June 1-10 E6546 44 3.0 ± 7.7 7.0 ± 12.6 90.0 ± 14.2 

June 11-20 E6548 22 10.7 ± 14.5 0 89.3 ± 14.5 

May N. W. Quadrat 78 16.7 ± 10.3 0 83 .3 ± 10.3 
S.W. Quadrat 299 4.0 ± 7.4 0 96.0 ± 7.4 

June N.W. Quadrat 113 2.8 ± 6.9 2.1 ± 10.9 95.1 ± 12.3 

8. 1976 age 2.2 moruring 

May 1-10 E7048 20 49.3 ± 23.8 8.6 ± 16.4 42.1 ± 26.7 
E7548 48 47.3 ± 16.8 9.7 ± 13.7 43.0 ± 20.9 

8048 21 71.1 ± 20.2 28.9 ± 20.2 0 
E6C46 22 0 0 100 
E6044 274 6.0 ± 12.1 4.5 ± 19.1 89.5 ± 25.1 
E6544 315 10.3 ± 12.0 2.0 ± 18.6 87.6 ± 24.6 
E7044 77 9.0 ± 13.3 2.0± 19.1 89.0 ± 25.7 

May 11-20 E7548 46 33.0 ± 16.0 15.9 ± 16.0 51.1 ± 21.7 
E7546 59 25.2 ± 13.3 31.1 ± 16.8 43.6 ± 19.9 
E6044 140 13.8 ± 11.9 8.3 ± 17.3 77.9 ± 22.9 
E6544 62 5.8 ± 13.1 0 94.2 ± 13.1 

May 21-31 E7548 84 11.6 ± 13.0 0 88.4 ± 13.0 
8048 63 21.6 ± 12.8 28.2 ± 16.8 50.2 ± 20.4 

E6044 23 11.4 ± 17.1 0 88.6 ± 17.1 

June 1-10 E6548 25 0 28.3 ± 22.9 71.7 ± 22.9 
E7048 34 50.0 ± 19.0 0 50.0 ± 19.0 
8048 54 76.9 ± 15.0 0 23.1 ± 15.0 
E6046 43 36.9 ± 17.0 0 63.1 ± 17.0 
E6546 Ill 20.5 ± 13.0 2.0 ± 16.8 77.5 ± 23.2 
E6044 31 0 0 100 
E6544 49 12.1 ± 14.3 0 87.9 ± 14.3 

June 11-20 E6048 62 22.0 ± 13.0 25.8 ± 16.8 52.2 ± 20.7 
E6548 25 30.3 ± 19.5 28.8 ± 21.1 40.8 ± 24.4 

8048 28 50.0 ± 20.5 0 50.0 ± 20.5 
E6046 31 26.6 ± 18.3 0 73.4 ± 18.3 

May N.W. Quadrat 141 26.9 ± 10.7 23.8 ± 14.0 49.3 ± 17.9 
N.E. Quadrat 321 26.4 ± 9.8 16.9 ± 13.5 56.7 ± 17.9 
S.W. Quadrat 953 8.9 ± 12.0 0.7 ± 19.1 90.4 ± 25.2 

June N.W. Quadrat 376 18.8 ± 11.3 3.3 ± 16.7 78.0 ± 22.3 
N.E. Quadrat 98 61.5 ± 13.2 0 38.5 ± 13.2 
S.W. Quadrat 112 18.3 ± 12.6 0 81.7 ± 12.6 

9. 1972 age 2.3 maruring 

May 1-10 E6048 42 0 0 100 
E7048 40 46.1 ± 17.6 0 53.9 ± 17.6 

8048 23 87.4 ± 17.1 0 12.6 ± 17.1 
E6046 97 15.4 ± 12.4 0 84.6 ± 12.4 
E6546 184 29.6 ± 11.1 0 70.4 ± 11.1 

May 21-31 E6046 69 30.8 ± 14.1 0 69.2 ± 14.1 

June 1-10 E6548 30 36.8 ± 19.0 2.7 ± 14.7 60.5 ± 24.1 

June 11-20 E6048 23 0 0 100 
E6548 36 0 0 100 

May N.W. Quadrat 503 25.6 ± 10.0 0 74.4 ± 10.0 
N.E. Quadrat 40 73.4 ± 16.5 0 26.6 ± 16.5 

June N.W. Quadrat 133 21.2± 11.9 0 78.8 ± 11.9 

.. . continued 



82 ANNUAL REPORT 1980- NORTH PACIFIC COMMISSION 

TABLE4. Continued. 

Sample Kamchatka 
Period Area size Bristol Bay Gulf of Alaska Peninsula 

10. 1972 age 2.2 immature 

May 1-10 E7046 53 18.2 ± 12.1 0 81.8 ± 12.1 

May 11-20 E6044 27 1.4 ± 8.5 0 98.6 ± 8.5 

May 21-31 E7046 29 30.6 ± 17.7 0 69.4 ± 17.7 
E6544 23 0 3.7 ± 14.5 96.3 ± 14.5 

June 1-10 E7548 47 31.8 ± 14.3 9.2± 11.3 59.0 ± 16.6 
E6544 29 7.5 ± 11.0 19.1 ± 17.1 73.4 ± 19.2 

June 11-20 E6548 29 7.6 ± 11.4 7.5 ± 14.2 84.8 ± 17.6 
E7048 33 17.8 ± 14.4 0 82.2 ± 14.4 
E7548 21 52.7 ± 22.2 12.7 ± 15.5 34.6 ± 21.6 

8048 24 50.1 ± 20.8 22.3 ± 17.7 27.6 ± 19.1 
E6546 71 17.4 ± 10.8 0 82.6 ± 10.8 
E6544 21 0 0 100 

May N.W. Quadrat 110 17.0 ± 9.4 0 83.0 ± 9.4 
S.W. Quadrat 90 4.2 ± 8.2 0 95 .8 ± 8.2 

June N.W. Quadrat 187 18.2 ± 8.3 0 81.8 ± 8.3 
N.E. Quadrat 114 34.8 ± 10.2 12.9 ± 9.4 52.3 ± 12.2 
S.W. Quadrat 57 0 2.5 ± 13.1 97.5 ± 13.1 

II. 1973 age 2.3 maturing 

May 1-10 E6048 28 0 61.7 ± 20.2 38.3 ± 20.2 
E6548 35 0 0 100 
E6546 33 2.7 ± 9.0 0 97.3 ± 9.0 

May 11-20 E6046 32 1.7± 7.8 8.5 ± 14.7 89.8 ± 16.3 
E6546 24 0 0 100 
E6544 23 3.8 ± 10.5 0 96.2 ± 10.5 

May 21-31 E6046 34 5.9 ± 10.5 0 94.1 ± 10.5 

June 1-10 E6048 32 0 0 100 

June 11-20 E6548 25 0 0.8 ± 13.1 99.2 ± 13.1 

May N.W. Quadrat 215 0 0.1 ± 12.7 99.9 ± 12.7 
N.E. Quadrat 21 41.1 ± 21.7 0 58.9 ± 21.7 
S.W. Quadrat 51 0 0 100 

June N.W. Quadrat 106 0 0 100 

12. 1973 age 2.2 immature 

May 1-10 E7044 201 6.5 ± 5.2 0 93.5 ± 5.2 

May 11-20 E6544 44 0 0 100 
E7044 96 0.2 ± 4.3 0 99.8 ± 4.3 
E6542 39 1.2 ± 5.4 0 98.8 ± 5.4 

May 21-31 E6544 59 0 0 100 

June 1-10 E7046 33 22.1 ± 14.6 0 ~ 77.9 ± 14.6 
E6544 59 12.3 ± 9.2 0 87.7 ± 9.2 
E6542 23 9.9 ± 12.8 0 90.1 ± 12.8 

June 11-20 E7048 34 2.1 ± 6.3 0 97.9 ± 6.3 
8048 23 40.4 ± 20.0 17.6 ± 19.4 42.0 ± 22.7 

E6546 59 4.9 ± 6.8 0 95.1 ± 6.8 
E7046 63 4.3 ± 6.4 0 95.7 ± 6.4 
E7546 29 22.0 ± 15.4 0 78.0 ± 15.4 

8046 22 45.1 ± 21.1 54.9 ± 21.1 0 
E6544 49 0.1 ± 4.3 0 99.9 ± 4.3 
E7044 72 3.2 ± 5.7 0 96.8 ± 5.7 

. . . continued 
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TABLE4. 

Sample 
Period Area size 

May S.W. Quadrat 468 

June N.W. Quadrat 218 
N.E. Quadrat 96 
S.W. Quadrat 206 

13. 1974 age 2.3 maturing 

May 1-10 E6548 45 
E7048 36 

May 11 -20 E6548 39 

May 21 -31 E6548 ...... 

June 1-10 E6546 23 

June 11-20 E6048 30 
E6548 34 

May N.W. Quadrat 189 

June N.W. Quadrat 123 

14. 1976 age 2.3 maturing 

May 1-10 E6048 37 
E7048 25 

8048 21 

May ll-20 E6548 31 
E7548 22 

May 21 -31 E6048 24 
E6548 34 
E6546 21 

June 1-10 8048 27 

June ll-20 E6048 25 

May N.W. Quadrat 208 
N.E. Quadrat 77 
S.W. Quadrat 32 

June N.W. Quadrat 67 
N.E. Quadrat 37 

uvely, and the statistical areas that North American 
sockeye are known to occupy from tagging experi
ments through 1980. Maturing Bristol Bay sockeye 
have been tagged as far southwest as 46°27'N, 
171 °38'E, and the present analysis provided 16 sig
nificant Bristol Bay estimates for various age groups 
that ranged between 13.8% and 41.1% for areas 
E6044, E6046, E6048, E6546, and E6548. Previous 
tagging experiments have shown Bristol Bay 
immature sockeye to occur as far southwest as area 
E7050, and the present analysis provided 11 signifi
cant estimates ranging between 12.3% and 52.7% for 
areas E6544, E6546, E7046, E7048, E7546, and 
E7548. Both Figs. 4 and 5 show a general decline in 

Continued. 

Kamchatka 
Bristol Bay Gulf of Alaska Peninsula 

2.9 ± 4.3 0 97.1 ± 4.3 

7.1 ± 5.2 0 92.9 ± 5.2 
41.1 ± 10.3 12.3 ± 13.6 46.6 ± 14.7 

5.7 ± 5.1 0 94.3 ± 5.1 

0 0 100 
4.7 ± 8.0 0 95.3 ± 8.0 

0 0 100 

0 0 100 

0.4 ± 4.9 0 99.6 ± 4.9 

0 0 100 
0 0 100 

0 0 100 

0 0 100 

5.4 ± 9.7 16.5 ± 13.8 78.1 ± 16.2 
37.2 ± 19.8 0 62.8 ± 19.8 
75.9 ± 19.6 6.6 ± 12.4 17.5 ± 17.1 

29.6 ± 17.1 4.3 ± 9.4 66.1 ± 18.4 
23.5 ± 18.6 11.8 ± 14.7 64.8 ± 21.4 

0 0 100 
18.4 ± 14.3 11 .0 ± 12.2 70.6 ± 17.4 
34.7 ± 21.2 0 65.3 ± 21.2 

66.5 ± 18.9 12.6 ± 13.8 21.0 ± 16.2 

6.4 ± 12.1 0 93.6 ± 12.1 

19.2 ± 8.3 4.4 ± 7.2 76.5 10.6 
53 .0 ± 12.5 10.2 ± 8.7 36.9 ± 12.1 
7.8 ± 11.4 12.5 ± 13.3 79.6 ± 16.7 
3.1 ± 8.7 0 96.9 ± 8.7 

62.8 ± 16.7 9.3 ± 11.0 27.9 ± 15.4 

relative abundances of Alaska sockeye stocks toward 
the south and west, as would be expected. 

Most of the Alaskan sockeye detected west of 
170°E were of the Bristol Bay group, although some 
significant estimates for Gulf of Alaska fish were 
obtained for areas E6548, E6544, E6044, and 
surprisingly frequently for E6048. Because there 
were relatively high reciprocal misclassification rates 
between Kamchatka and Gulf of Alaska for several 
of the training sample groups, and because sample 
sizes were generally small in the detailed analysis, 
some of the estimates for Gulf of Alaska fish west of 
170°E may be spurious. Significant estimates for this 
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FIGURE 4. Summarized results of 1980 scule pattern analysis of maturing sockeye salmon sampled in und near the pre-1977 landbased lishery area (outlined 
with heavy black linel. Bold numbers are the unweighted means of point estimates of mixing proportion of Alaskan sockeye. Small numbers on the 
right are the numbers of individual samples (stratified by year of sampling, age group, and 10-day period) that comprised the means, and small 
numbers on tile left are the numbers of samples that provided sta tistically significant estimates for either or both Alaskan categories. Stippling 
shows I PFC areas from which maturing sockeye tagged in 1956-1980 have been recovered in North A"merican coastal areas. 

F IGURE 5. Summarized resu Its of 1980 scale pauern analysis of immature sockeye salmon sampled in and near 1 he pre- I 97 7 land based lishery area (outlined 
with heavy black line) . Boltl numbers are the unweighted means of point estimates of mixing proportion of Alaskan sockeye. Small numbers on the 
right are the numbers of individual samples (stratified by year of sampling, age group, and 10-tlay period) that comprised the means, and small 
numbers on the left are the numbers of samples that provided statistically signilicant estimates for either or both Alaskan categories. Stippl ing 
shows INPFC areas from which immature sockeye tagged in 1956-1980 have been recovered in Nonh American coastal meas. 



RESEARCH BY THE UNITED STATES 85 

group were generally not obtained in the analyses by 
month and quadrat. 

Both maturing and immature sockeye of 
Kamchatka origin were found to occur in substantial 
numbers east of 175°E. Fredin and Worlund (1974) 
assumed that all maturing sockeye in subareas 7 and 
9 of the mothership fishery area through June 20 are 
exclusively of Bristol Bay origin, yet ovr study pro
vided 14 significant estimates for the maturing 
Asian group ranging between 17.5% and 92.3% for 
the areas E7546, E7548 , and 8048 in periods 
through June 20. 

In summary, areas of intermingling of maturing 
and immature Asian and Alaskan sockeye were 
found to be more extensive than depicted by Fredin 
and Worlund (1974). While numerous statistically 
significant estimates of mixing proportion of Bristol 
Bay maturing and immature sockeye were found for 
areas within the pre-1978 landbased fishery area 
west of 175°E, there is little doubt that the great 
majority of sockeye occurring in that area is of Asian 
origin. In all cases but one (Table 4-3) available 
sample sizes were insufficient for analysis of conti
nent of origin of sockeye south of 46°N and east of 
175°E. No consistent range definitions for Bristol 
Bay fish of any maturity/age group were possible 
due to a high intragroup variability of estimates 
coupled with the problem of sporadic and some
times sparse sampling coverage. Gulf of Alaska 
maturing and immature fish were often detected in 
the northwest quadrat, but we hesitate to assert their 
presence in the far western areas despite the occur
rence of several "significant" estimates, since Asian 
and Gulf of Alaska sockeye were least separable in 
our analysis and since sample sizes in these areas 
were generally small. 

COHO SCALE PATTERN ANALYSIS 

Numerous scale pattern analyses have been done to 
determine origins of sockeye salmon in offshore 
waters (see Major et al. 1972; Marshall et al. 1978 for 
a general review), but there has been little applica
tion of scale pattern recognition techniques to deter
mine coho salmon origins. As part of earlier INPFC 
research Sato attempted to estimate the degree of 
intermingling on the high seas of coho from various 
geographical regions by examining age composition 
and scale patterns. He found that mean widths of 
certain marine growth zones and mean circuli 
counts in the first ocean growth zone were generally 
higher in North American fish than in Asian fish, 

and that the mean circulus interval in the first half of 
the first ocean zone was lower in North American 
age 1.1 fish. Scale characters formed during fresh
water residence exhibited no clear regional 
differences. Krasnowski and Bethe (1978) con
ducted one of the few other stock separation studies 
of coho based on discriminant analysis of scale 
characters. They used linear discriminant function 
analysis to separate two stocks of age 2.1 coho 
returning to Cook Inlet, Alaska, and found that the 
marine portion of the scale was the most useful in 
separating the two stocks. 

In 1978, we began to consider a scale pattern 
analysis of continental origins of coho in the land
based fishery area and vicinity, and assessed the 
availability of scales to be used as regional training 
samples. Prior to 1979 scale collections from major 
coho-producing areas of Asia and Alaska were too 
small and/or sporadic so we encouraged the collec
tion of coho scales from the 1979 runs to major 
Asian and Alaskan systems. With cooperation from 
the U.S.S.R.'s TINRO and the Alaska Department 
of Fish and Game, we acquired 1979 scale samples 
representing 19 different stocks from Kamchatka to 
southeast Alaska. The stocks were grouped accord
ing to four major geographical areas: 1) southeast 
Alaska; 2) central Alaska; 3) western Alaska; and 4) 
Kamchatka. Table 5 summarizes the sample sizes 
and estimated age composition of the 19 coho stocks 
represented. 

Because many of the 1979 scales were not 
received until well into 1980 only a preliminary scale 
pattern analysis of the predominant age 2.1 coho was 
possible in 1980. Circuli counts and width measure
ments were recorded for all freshwater and marine 
seasonal (i.e., "summer" and "winter") growth 
zones of the scale from an image projected at 100 X. 
Two experienced scale technicians made the width 
measurements and counted circuli using a minicom
puter-based digitizing system. All measurements 
and counts were made along an axis roughly 17° to 
the right or left of the anterior-posterior axis of the 
scale. Up to 100 scales from each stock were 
measured. 

Twenty-seven basic scale characters were 
recorded for each scale, and from these a battery of 
66 characters was generated. Characters that were 
absent from more than 5% of the fish examined 
from any region were dropped from the analysis, 
and the forty remaining characters are described in 
Table 6. Analysis based on these characters con-
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TABLE 5. Age composition of 1979 coho scale samples by stock, and percentage age composition by region , based on readable scales. 

Region Stock 1.1 

S.E. Alaska Keta R. 17 
Chickamin R. 41 
Crescent Lk. 63 
Taku R. 14 
Auke Lk. 14 
Chilkook Lk. 6 
Chilkat Lk. 15 

Total 170 
% age composition 27.2 

Central Alaska Bering R. 98 
Copper R. 120 
Kenai R. 22 
Susitna R. 66 

Total 
306 

% age composition 25.9 

Western Alaska Nelson Lagoon 15 
Nushagak R. 41 
Togiak R . 16 
Kuskokwim R. 14 
Yukon R. 45 

Total 131 
% age composition 7.2 

Kamchatka Kamchatka R. 35 
Bolshaya R. 10 
Bystraya R. 5 

Total 50 
'Yo age composition 24.3 

Grand total 657 

*Numbers in parentheses indicate sample size used in statistical analysi~ . 

sisted of screening the characters to select a subset 
showing most promise in separating the regions 
defined, and applying the selected characters in a 
polynomial discriminant analysis to provide an 
indication of the classificatory accuracy that might 
be achieved in future studies. 

The forty characters were screened on the basis 
of two indices of population dissimilarity: 1) 
Kolmogorov-Smirnoff Z-statistics calculated for all 
6 possible pairwise comparisons of the four regions; 
and 2) Kruskal-Wallis statistics calculated from 
d~signs including all four regions. The characters 
were ranked according to these indices for each of 
the two-category comparisons and for the four
category comparison (Table 7). Ten characters 
qualitatively judged to provide most overall separa-

Age 

2.1* 3.1 Other Reg. Total 

6 (5) 12 35 
103 (91) 42 186 
103 (96) 3 31 200 
38 (37) 21 73 
51 (41) 24 71 160 
21 (18) 2 29 

103 (88) 2 28 148 

425 (376) 29 207 831 
68.1 4.5 

204 (100) 7 178 487 
190 (99) 6 190 506 

200 (100) 53 67 342 
196 (100) 9 10 122 403 

790 (399) 75 10 557 1,738 
66.9 6.4 0.8 

69 (66) 20 94 198 
630 (99) 

376 (100) 
59 

7 
271 1,001 
150 549 

242 (100) 44 55 355 
215 000) 21 45 326 

I ,532 (465) 151 615 2,429 
84.5 8.3 

73 (72) 2 127 237 
34 (33) 55 99 
47 (43) 48 100 

154 (148) 2 230 436 
74.8 1.0 

2,901 (I ,388) 255 12 1,609 5,434 

tion of the defined regions were selected. Because 
characters 62 and 63 always sum to one, only one 
(character 62) was selected. 

The regional means and standard deviations of 
the ten selected characters are illustrated in Fig. 6. 
For the four variables pertaining to circuli counts 
(characters 7, 10, 11, and 13) and two variables per
taining to width of zones (characters 15 and 23), the 
means for the Alaskan regions are greater than those 
for Kamchatka, which . is consistent with Sato's 
general results. For the three characters expressing 
the distance between circuli 9 and 12, 12 and 15, and 
15 and 18 in the first ocean zone as a fraction of the 
total width of the first ocean zone (characters 50, 51, 
and 52, respectively), the means for Kamchatka are 
greater than those for the Alaskan regions. 
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TABLE 6. Forty scale characters which were screened with respect to 
separability of 4 regional "stocks" of 1979 age 2.1 coho 
salmon. 

Character Description 

I number of circuli in the first freshwater annular zone 
2 width of the first freshwater annular zone 
3 number of circuli in the second freshwater annular zone 
4 width of the second freshwater annular zone 
7 total number of freshwater circuli 
8 width of the entire freshwater zone 
9 number of circuli in the first half of the first ocean zone 

10 number of circuli in the second half of the first ocean zone 
II total number of circuli in the first ocean zone 
12 width of the first ocean zone 
13 number of circuli in the first summer of ocean growth 
14 number of circuli in the first ocean annulus 
15 width of the first summer of ocean growth 
16 width of the first ocean annulus 
17 distance from the end of the freshwater region to circulus 3 in 

the first ocean zone 
18 distance between circulus 3 and circulus 6 in the first ocean 

zone 
19 distance between circulus 6 and circulus 9 in the first ocean 

zone 
20 distance between circulus 9 and circulus 12 in the ftrst ocean 

zone 
21 distance between circulus 12 and circulus 15 in the first ocean 

zone 
22 distance between circulus 15 and circulus 18 in the first ocean 

zone 
23 distance between circulus 18 and circulus 21 in the first ocean 

zone 
32 distance from the end of the first ocean zone to circulus 10 in 

the second ocean zone 
33 distance to circulus 6 from the end of the freshwater zone 
34 distance to circulus 9 from the end of the freshwater zone 
35 distance to circulus 12 from the end of the freshwater zone 
36 dis tance to circulus 15 from the end of the freshwater zone 
37 distance to circulus 18 from the end of the freshwater zone 
38 distance to circulus 21 from the end of the freshwater zone 
47 distance between circuli 0 and 3/width first ocean zone 
48 distance between circuli 3 and 6/width first ocean zone 
49 distance between circuli 6 and 9/width first ocean zone 
50 distance between circuli 9 and 12/width first ocean zone 
51 distance between circuli 12 and 15/width first ocean zone 
52 distance between circul i 15 and 18/width first ocean zone 
53 distance between circul i 18 and 21/width first ocean zone 
62 width first summe r ocean growth/width of first ocean zone 
63 width of first ocean annulus/width of first ocean zone 
64 average interval between circuli in the first half of the first 

ocean zone 
65 average interval between circuli in the second half of the first 

ocean zone 
66 average interval between circuli in the first ocean zone 

A polynomial discriminant analysis was per
formed to determine the level of classificatory 
accuracy that might be attained in future applica
tions. Six characters were selected for this analysis 
by the method of Cook and Lord (1978). The dis
criminant technique used was the direct density, 
leaving-one-out approach described by Harris et al. 
(1980). The results of the classification of the train
ing samples are presented in Table 8. The percen
tages offish correctly classified for southeast Alaska, 
central Alaska, western Alaska, and Kamchatka 
were 62.2, 58.3, 66.0, and 73.6%, respectively. The 
greatest numbers of misclassification errors for the 
Alaskan coho always occurred among the Alaskan 
regions; there were relatively few misclassification 
errors between Kamchatka and the Alaskan regions. 

We conclude on the basis of this analysis that 
discriminant analysis may be a useful technique for 
determining continental origins of coho distributed 
on the high seas. The 65.0% overall classificatory 
accuracy attained in the discriminant analysis of 
1979 samples was encouraging, especially since the 
classificatory accuracy of the single Asian category 
was highest. The 65% overall accuracy should be 
considered as only an indication of the accuracies 
that can be attained in analyses of 1979 or other 
samples, due to the manner by which the training 
samples were constructed. In actual applications 
training samples for defined regions should be con
structed by weighting individual stocks according to 
best estimates of run size. The training samples in 
the foregoing analysis. were not so constructed, as 
we presently lack reliable estimates of run size for 
most systems represented. 
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TABLE 7. Rank of all scale characters according to the Kolmogorov-Smirnov Z-statistic for the indicated two-region comp<1risons and by the Kruskal-Wallis 
statistic for the four-region comparison. Ten characters qualitatively judged as the "best" for use in discriminant analyses are indicated by single or 
double asterisks. The numbers listed in the columns labeled "Char." refer to the numbered scale characters listed in Table 6. Abbreviations for the 
regions are: SE = southeast Alaska, CA = central Alaska, W A = western Alaska, KAM = Kamchatka. 

SE-C A SE-W A SE-KAM CA-W A CA-KAM WA-KAM 4-way 

Rank Char. z Char. z Char. z Char. z Char. z Char. z Char. K-W 

I so•• 4.28 23** 5.05 51** 6.89 63 4.97 7** 4.72 13** 6.14 63 402.53 
2 8 4.17 53 4.90 so•• 6.54 62** 4.97 so•• 4.53 63 6.03 62** 402.53 
3 37 4.05 62** 4.85 10* 6.14 7** 4.82 51** 4.44 62** 6.03 51** 336.55 
4 36 4.02 63 4.85 13** 6.09 23** 4.15 10* 4.33 so•• 5.72 13** 310.19 
5 51** 3.98 16 4.74 II* 6.04 16 3.76 52* 4.01 51** 5.20 so•• 307.48 
6 7** 3.88 22 4.36 52* 5.83 53 3.61 13** 3.96 15* 5.26 10* 282.80 
7 64 3.87 52* 4.22 9 5.53 3 3.01 15* 3.82 II* 5.20 II* 282.79 
8 38 3.75 65 4.20 49 4.81 48 2.88 II* 3.73 10* 4.91 23** 282.20 
9 21 3.73 66 4.15 15* 4.03 14 2.77 12 3.72 23** 4.82 52* 257.31 

10 11* 3.52 38 3.94 12 4.01 15* 2.74 3 3.53 9 4.67 16 256.97 
11 9 3.51 21 3.90 21 3.72 22 2.66 63 3.05 12 4.54 9 252.21 
12 66 3.42 10* 3.89 20 3.63 u•• 2.57 62** 3.05 49 4.47 7** 243.73 
13 20 3.39 s1•• 3.70 53 3.55 47 2.41 4 2.77 16 3.52 53 227.53 
14 13** 3.31 14 3.66 2 3.27 33 2.32 9 2.77 47 3.26 15* 209.96 
15 52* 3.27 11* 3.56 47 3.19 49 2.30 18 2.74 52* 3.18 22 198.73 
16 35 3.23 8 3.38 37 2.98 8 2.24 49 2.65 48 3.11 8 179.19 
17 34 3.03 37 3.37 66 2.88 34 2.19 33 2.39 14 2.56 49 176.98 
18 49 2.98 2 3.35 48 2.82 65 2.15 23** 2.34 4 2.53 21 174.02 
19 to• 2.94 20 3.18 36 2.64 18 2.10 34 2.28 3 2.35 38 160.37 
20 48 2.93 so•• 3.07 38 2.60 9 2.00 53 2.27 22 2.20 65 154.03 
21 19 2.79 4 2.88 22 2.56 17 1.91 8 2.12 21 1.78 37 152.61 
22 4 2.79 64 2.87 64 2.54 35 1.92 20 1.95 20 1.73 66 149.67 
23 18 2.59 36 2.68 65 2.54 II* 1.85 21 1.91 65 1.53 14 148.42 
24 47 2.57 9 2.11 62** 2.51 52* 1.71 2 1.88 53 1.46 20 145.24 
25 33 2.56 13** 2.10 63 2.51 2 1.64 35 1.79 2 1.35 64 144.36 
26 22 2.28 32 2.08 32 2.33 64 1.64 47 1.64 38 1.26 36 140.06 
27 65 2.23 35 1.91 8 2.32 36 1.57 17 1.64 32 l.l8 48 128.54 
28 17 2.16 19 1.88 19 2.16 19 1.53 22 1.63 66 l.l5 12 127.31 
29 32 2.08 34 1.73 35 1.86 so•• 1.49 65 1.48 8 1.15 35 118.43 
30 53 1.99 49 1.69 3 1.80 1 1.43 36 1.43 1 1.09 3 110.90 
31 3 1.93 15* 1.67 23** 1.72 s1•• 1.32 64 1.38 18 .99 47 110.80 
32 2 1.86 3 1.33 16 1.63 12 1.33 38 1.25 36 .95 2 106.31 
33 15* 1.70 7** 1.22 7** 1.29 4 1.03 32 1.25 19 .86 34 104.61 
34 1 1.63 48 .95 I 1.20 37 .99 48 1.13 64 .82 18 103.53 
35 12 1.63 18 .75 34 1.14 10* .92 19 1.11 35 .70 33 101.78 
36 16 1.38 17 .69 14 1.05 66 .89 37 .99 34 .69 4 86.28 
37 14 1.35 33 .62 4 .62 20 .86 16 .83 33 .62 19 69.01 
38 23** 1.23 12 .61 17 .57 32 .68 1 .75 37 .59 32 59.68 
39 62** .77 47 .56 18 .56 38 .66 66 .72 7** .58 17 53.82 
40 63 .77 I .49 33 .41 21 .65 14 .44 17 .41 1 26.04 

*Characters judged us one of the ten best. 
**Characters used in the polynomial discriminant analysis. 
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FIGURE 6. Means and standard deviations of 1979 samples of southeastern Alaska (octagons), central Alaska (diamonds), western Alaska (triangles), and 
Kamchatka (squares) age 2. I coho for 10 scale characters. Abbreviations in the scale feature descriptions are: f.w. = freshwater, dist. = distance, 
betw. = between, eire. = circuli, oc. = ocean. 

TABLE 8. Classification arrays for age 2.1 coho of southeast Alaska, central Alaska, western Alaska, and Kamchatka origin. Overall classificatory accuracy is 
65.0%, calculated as the unweighted mean of fractions on the diagonal of the matrix. 

Correct decision 

Calculated Southeast Central Western 
decision Alaska Alaska Alaska Kamchatka 

Southeast Alaska I17(.622) 38(.191) 29Ci45) 4(.027) 

Central Alaska 34(.181) 116(.583) 32(.160) 17(.115) 

Western Alaska 26(.138) 24(.121) 132(.660) 18(.122) 

Kamchatka 11(.059) 21(.106) 7(.035) 109(. 736) 

Total 188 199 200 148 
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STATISTICS OF THE JAPANESE 
MQTHERSHIP SALMON FISHERY 

Michael L. Dahlberg* 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mother
ship salmon fishery in 1979 (INPFC, in press) were 
compiled from various sources (Table 1) with cor
responding data for 1952-78 ONPFC 1952-81; 
Manzer et al. 1965; INPFC, in press). The Japanese 
mothership salmon-fishing area under the present 
protocol is shown in Fig. 1. Figures 2 to 6 show the 
annual fishery statistics for the 28-year period 1952-
79. 

Sockeye salmon 

The 1979 catch of 2.2 million sockeye salmon was 
the highest catch since 1976. Fishing effort in 1979 
was the highest since 1977. Sockeye salmon CPUE 
in 1979 was the highest since 1970. The best CPUE 

* Northwest and Alaska Fisheries Center, National 
Marine Fisheries Service, Auke Bay, Alaska. 

was in INPFC area (2°X5°) E7050. Best sockeye 
salmon catches in 1979 were taken in mid-June 
southwest of the western Aleutian Islands. 

Pink salmon 

The 1979 catch of 3.4 million pink salmon was the 
lowest since 1970. The CPUE of pink salmon was 
about one-half that usually observed in odd-num
bered years. The largest pink salmon catches were 
taken in late June east of 170°E longitude and south 
of 52°N latitude; this area also had the best CPUE. 

Chum salmon 

The 1979 catch of 3.3 million chum salmon was the 
lowest catch since 1953 and third lowest since the 
inception of the fishery. Best catches in 1979 were 
taken in mid-June in the area near 174°E longitude, 
north of 51 oN latitude. 

Coho salmon 

The 1979 catch of 281,000 coho salmon was the 
second lowest since that observed in 1967. Coho 
salmon CPUE was also lowest since 1965. Best 
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FIGURE 1. Japanese mothership salmon fishing area, 1978 and 1979. 
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catches in 1979 were made in late July south of the 
Aleutian Islands. 

Chinook salmon 

The 1979 catch of 126,000 chinook salmon was the 
third lowest since 1963. Best catches of chinook 
salmon in 1979 were taken in mid-July in the central 
Bering Sea. 
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FIGURE 2. Sockeye salmon catch, fishing elTon, and catch per unit 
effort, Japanese mothership salmon fishery, 1952-79 
(entire season). 
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FIGURE 5. Coho salmon catch, fishing effort, and catch per unit effort, 
Japanese mothership salmon fishery , Bering Sea excluded, 
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elTon, Japanese mothership salmon lishcry. 1952-79 
(entire season). 

. . . cont inued 
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TABLE I. Japanese mothership salmon fishery - catch, fishing effort, and catch per unit of effort, 1952-79. 

Catch (thousands of fish) 

Year Sockeye" Pinkb Chum" Cohoe Chinook" Total" 

1952 736 698 626 24 I 2,086 
1953 1,547 2,894 2,673 309 8 7,431 
1954 3,391 2,702 8,296 678 57 15,129 
1955 11,057 10,557 16,737 1,733 51 40,226 

1956 9,069 6,664 16,333 3,398 127 35,644 
1957 19,399 17,203 8,866 193 29 46,029 
1958 10,710 7,858 14,046 3,108 37 35,832 
1959 9,125 18,640 12,859 1,358 68 42,331 
1960 12,879 1,826 10,517 961 180 26,424 

1961 12,998 3,226 6,128 281 31 22,704 
1962 10,590 1,011 6,372 1,531 122 19,755 
1963 8,902 6,242 5,858 1,889 88 23,475 
1964 7,097 2,198 8,640 3,529 410 21,964 
1965 12,038 4,238 6,037 1,172 185 23,864 

1966 7,254 2,457 8,562 466 208 19,046 
1967 8,087 7,698 6,838 225 127 23,060 
1968 6,373 3,610 8,107 805 362 19,563 
1969 5,935 6,862 7,721 1,144 554 22,488 
1970 6,944 1,573 9,639 180 437 18,925 

1971 3,554 7,833 9,968 452 206 22,384 
1972 3,184 3,561 13,373 581 261 21,227 
1973 2,613 11,665 7,857 806 119 23,597 
1974 2,282 6,963 9,283 1,076 361 20,767 
1975 2,171 13,614 7,367 326 162 24,709 

1976 2,277 6,820 10,444 827 285 21,048 
1977 1,508 9,100 5,996 79 93 16,778 
1978 1,882 1,853 3,802 609 105 8,251 
1979 2,186 3,405 3,277 281 126 9,275 

Fishing effort (thousands of tans) 

Year Sockeye" Pinkb Chum" Cohoe Chinook" 

1952 469 393 469 199 469 
1953 1,317 1,029 I ,317 621 1,317 
1954 2,557 2,274 2,557 1,257 2,557 
1955 6,789 5,309 6,789 2,812 6,789 

1956 9,128 7,200 9,128 3,206 9,128 
1957 6,211 4,179 6,211 1,262 6,211 
1958 7,207 5,628 7,207 2,681 7,207 
1959 7,097 5,958 7,097 1,226 7,097 
1960 6,518 5,920 6,518 2,848 6,518 

1961 4,994 4,538 4,994 1,459 4,994 
1962 5,851 4,918 5,851 2,231 5,851 
1963 5,954 5,186 5,954 1,399 5,954 
1964 7,518 6,586 7,518 2,307 7,5!8 
1965 6,110 5,164 6,110 I ,385 6,110 

1966 5,195 4,207 5,195 694 5,195 
1967 5,231 4,120 5,231 525 5,231 
1968 5,925 4,838 5,925 1,025 5,925 
1969 5,217 5,160 6,217 907 6,217 
1970 6,028 5,120 6,028 1,001 6,028 

1971 5,839 4,720 5,839 382 5,839 
1972 5,917 5,036 5,917 495 5,917 
1973 5,850 4,865 5,850 1,184 5,850 
1974 5,433 4,390 5,433 1,043 5,433 
1975 5,633 4,586 5,633 753 5,633 

1976 5,811 4,897 5,811 984 5,811 
1977 3,984 3,823 3,984 670 3,984 
1978 2,721 2,721 2,721 1,180 2,721 
1979 2,798 2,798 2,798 827 2,798 

.. . continued 
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TABLE I. Continued. 

Catch per unit/effort(number of lish per ta n) 

Year Sockeye" Pinkb Chum" Coho" 

1952 1.57 1.78 1.33 0.12 
1953 1.17 2.81 2.03 0.50 
1954 1.33 1.19 3.24 0.54 
1955 1.63 1.99 2.47 0.62 

1956 0.99 0.93 1.79 1.06 
1957 3.12 4.12 1.43 0.15 
1958 1.49 1.40 1.95 1.16 
1959 1.29 3.13 1.81 1.11 
1960 1.98 0.31 1.61 0.34 

1961 2.60 0.71 1.23 0.19 
1962 1.81 0.21 1.09 0.69 
1963 1.50 1.20 0.98 1.35 
1964 0.94 0.33 1.15 1.53 
1965 1.97 0.82 0.99 0.85 

1966 1.40 0.58 1.65 0.67 
1967 1.55 1.87 1.31 0.43 
1968 1.08 0.75 1.37 0.79 
1969 0.95 1.33 1.24 1.26 
1970 1.15 0.31 1.60 0.18 

1971 0.61 1.66 1.71 1.18 
1972 0.54 0.71 2.26 1.17 
1973 0.45 2.40 1.34 0.68 
1974 0.42 1.59 1.71 1.03 
1975 0.39 2.97 1.31 0.43 

1976 0.39 1.39 1.80 0.84 
1977 0.38 2.38 1.51 0.12 
1978 0.69 0.68 1.40 0.52 
1979 0.78 1.22 1.17 0.34 

~May-August 
June-August 

"July-August and excluding Bering Sea 

Sources: 1952-59 - INPFC Statistical Yearbooks, and Manzer et al. (1965) 
1960-77 - INPFC Statistical Yearbooks 
1978-79 - Statistical Yearbooks, in press. 

95 

Chinook" 

0.0021 
0.0061 
0.0223 
0.0075 

0.0139 
0.0047 
0.0051 
0.0096 
0.0276 

0.0062 
0.0209 
0.0148 
0.0545 
0.0303 

0.0400 
0.0243 
0.0610 
0.0891 
0.0725 

0.0353 
0.0441 
0.0203 
0.0664 
0.0288 

0.0490 
0.0233 
0.0386 
0.0450 
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RESULTS OF U.S. OBSERVER SAMPLING ON 
JAPANESE, U.S.S.R., 

KOREAN, AND POLISH FISHING VESSELS, 
1979 

by 

Robert French, Russell Nelson, Jr., and Janet Wall* 

During 1979 the United States continued with its 
program of placing observers on foreign fishing 

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle. 

vessels within the U.S. fishery conservation zone. 
This was the third year that foreign fisheries oper
ated under the U.S. Fisheries Conservation and 
Management Act of 1976, and under provisions of 
the Act which required that foreign vessels accept 
U.S. observers. 

The purpose of the observers was to determine 
catch rates, incidence rates of the prohibited species 
(salmon, Pacific halibut, king and tanner crab), and 
to obtain biological data on important species. 
Observers also noted and reported on possible viola
tions of U.S. regulations. This report summarizes 
results of observer sampling on groundfish vessels 

TABLE I. Summary of ob;Lerver effort, foreign vessel effort, and observer coverage (observer month x 100/foreign effort) in the northeast Pacific and Bering 
Sea during 1979 . 

Observer Vessel % 
Fishery plan Nation Vessel type month month coverage 

Bering Sea Japan Mothership 12.6 12.6 100.0 
tanner crab Landbased neet 24.5 39.0 62.9 

High seas Japan Mothership 6.3 7.6 82.9 
salmon-gill net 

Bering Sea/ Japan Pollock mothership 18.4 27.3 67.4 
Aleutian Y ellowfin mothership 4.8 5.2 92.3 
groundfish Small stern trawl 44.1 729.2 6.0 

Large stern trawl 31.5 135.5 23.3 
Longline 13.8 63.6 21.8 

U.S.S.R. Large stern trawl 20.8 138.7 15.0 

R.O.K. Large stern trawl 13.3 93.4 14.2 
Longline 0.0 3.4 0.0 

Poland Large stern trawl 4.0 20.2 19.8 

Taiwan Large stern trawl 0.0 7.3 0.0 

Bering Sea Japan Independent pot 0.0 4.8 0.0 
snail 

Gulf of Alaska Japan Small stern trawl 7.8 44.4 17.6 
groundfish Large stern trawl 11.6 37.4 31.0 

Longline 19.2 104.0 18.5 

U.S.S.R. Large stern trawl 5.5 35.2 15.6 

R.O.K. Large stern trawl 2.4 24.5 9.8 
Longline 0.0 10.5 0.0 

Poland Large stern trawl 0.3 21.5 1.4 

Mexico Stern trawl 2.1 19.5 10.8 

U.S.-U.S.S.R. Joint venture 0.5 0.5 100.0 

U.S.-R.O.K. Joint venture 1.5 6.9 21.7 

Washington- U.S.S.R. Large stern trawl 31.2 92.9 33.6 
Oregon-California 
Pacific coast Poland Large stern trawl 8.1 23.3 34.8 
groundfish 

Mexico Stern trawl 0.0 0.0 0.0 

U.S.-U.S.S.R. Joint venture 10.2 17.8 57.3 

GRAND TOTAL 294.5 1,725.8 17.1 

"One vessel or observer month is equal to 28 days. 
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Observer Coverage in 1979 

during 1979 that were presented in a series of docu
ments at the 1980 International North Pacific Fish
eries Commission annual meeting. 
Table 1 lists the observer coverage of groundfish 
vessels and also those of the crab and salmon fleets 
during 1979. The total coverage of 17% was up from 
13% in 1978 and 10% in 1977. By fishery, the 
coverage ranged from over 60% to 100% on the 
crab, salmon, and groundfish mothership fleets, 
where observers sampled on the processing vessels 
and not on the catcher boats, to much lower percen
tages on other fleet elements. Coverage of the 
Washington-Oregon-California (WOC) region 
groundfish fishery was higher than that of the Gulf 
of Alaska or Bering Sea/ Aleutian fishery. 

During the year, 163 observers sampled on 
various vessels; most sampled on two and some
times more vessels during the usual two-month 
trips on groundfish vessels. Observers sampled on 
nearly 60% of all vessels participating in the various 
fisheries, Table 2. 

Method of Sampling 

Sampling procedures were designed to provide data 
on species composition of the catch, the incidence of 
prohibited species (salmon, Oncorhynchus spp.; 
Pacific halibut, Hippoglossus steno/epis; king crab, 
Lithodes and Paralithodes spp.; and tanner crab, 

TABLE 2. Number of foreign vessels in the fisheries and numbers 
receiving observers, 1979. 

Fishery 

Bering Sea 
groundfish 

Japanese salmon 
mothership 

Japanese crab 
mothersh\1' and 
landbased 

Gulf of Alaska 
groundfish 

Washington 
Oregon 

California 
groundfish 

TOTAL 

No. or vessels 
parlicipaling 

252 

4 

13 

103 

49 

421 

No. of vessels •M, of vessels 
receiving observers receiving observers 

145 57.5 

4 100.0 

9 69.2 

55 53.4 

35 71.4 

248 58.9 

"Does not include catcher boats which delivered catches to motherships. 

Chionoecetes spp.) occurring in the catch, and the 
age and size composition of certain species. Obser
vers first underwent a week to ten-day training 
period in Seattle prior to the observer trip, at which 
time they were trained in shipboard sampling pro
cedures, species recognition, and the proper way to 
complete data forms. These forms provided infor
mation on position and depth of fishing; species 
composition and catch rates; incidence of salmon, 
halibut, and crab; and age and size of the major com
mercially important species. 

On board the vessel, the observer determined 
the species composition of the catch by taking repre
sentative basket samples of the various trawl hauls 
or longline sets, then counting and weighing each 
species group in the samples. Observers monitored 
conveyor belts; watched the emptying of the nets or 
the landing of the longline catch; and recorded the 
number of salmon, halibut, king crab, and tanner 
crab per unit weight of catch. For those species for 
which additional biological information was desired, 
length frequencies were taken from random samples 
and otoliths or scales were removed from length
stratified samples. Upon return to Seattle, the data 
were key-punched on cards for computer analysis. 

Estimated Grounqfish Catches 

Estimates of the foreign catches were based on 
observer data using a special estimating technique. 
In this method, the average daily catch rates of each 
species by vessel class (obtained by observers for 
the vessels sampled) were applied to the total num
ber of fleet vessel days on the grounds. Data on fleet 
vessel days on the grounds were obtained from the 
foreign vessel check-in and check-out summaries 
which are required by U.S. regulations. Because of 
the relatively low percentage of observer coverage 
of some fisheries, observer data may not have been 
representative of the catches of all vessel classes in 
each of the areas. Statistical areas in the Bering Sea 
and northeastern Pacific Ocean used in this report 
are shown in Fig. 1. Therefore, for any vessel class/ 
area/month fishing element for which observer 
coverage was less than 20%, the foreign reported 
catch for that element was used; when observer 
coverage was 20% or· more, the U.S. estimate of 
catch was used. 

Table 3 lists the estimated catches of groundfish 
in the Bering Sea and Aleutian Island areas in 1979. 
Nearly 1.3 million metric tons (t) of groundfish 
were taken by the foreign nations with pollock 
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FIGURE 1. Statistical areas in the Bering Sea and northeastern Pacific Ocean used in this report. For certain management purposes Gulf of Alaska areas have 
also been designated as Western (Shumagin), Central (Chirikof and Kodiak), and Eastern (Yakutat and Southeastern) areas. 

(Theragra chalcogramma) accounting for 73% of the 
catch. The second and third dominant species or 
group were yellowfin sole (Limanda aspera) about 
8% and other flatfishes 7%. Japan took about 1.0 
million t or 79% of the total catch. 

In the Gulf of Alaska, foreign vessels were esti-

mated to have taken about 163,000 t of groundfish 
in 1979 (Table 4). Japan took the largest share of the 
catch (44%), followed by the U.S.S.R. with 19%, 
Korea with 18%, Poland, 12%, and Mexico, 6%. 
Pollock made up about 63% of the total catch. Other 
important species were Pacific cod (Gadus 
macroephalus), the flatfish group, Atka mackerel 

TABLE3 . The estimated catches (metric tons) ofgroundfish taken by foreign nations in the Bering Sea and Aleutian Islands areas in 1979" 

Republic Total 
Species Japan U.S.S.R. of Korea Taiwan Poland (%) 

Squid 5, 739.4 6.4 1,233.0 14.2 24.6 7,017.6 0.5 

Yellowfin sole 58,491.0 41,258.7 I ,355.7 3.0 0.0 101,108.4 7.8 

Other natfishes 75,824.7 12,128.1 1,971.8 19.2 1.5 89,945.3 7.0 

Pollock 779,049.9 60,617.4 84,137.4 1,928.6 18,229.9 943,963 .2 73.3 

Pacific cod 35,470.3 2,645.0 3,245.4 39.4 16.5 41,416.6 3.2 

Sablefish 1,687.9 49.2 425.6 6.3 1.8 2,170.8 0.2 

Atka mackerel 1,656.2 20,277.3 1,329.0 0.0 1.5 23,264.0 1.8 

Pacific ocean 
perch 6;900.8 21.6 282.1 2.6 1.9 7,209.0 0.6 

Pacific herring 1,707.8 5,717.8 107.6 0.0 0.0 7,533.2 0.6 

Other fish 52,676.9 8,054.4 3,978.1 0.0 5.8 64,715.2 5.0 

TOTAL 1,019,204.9 150,775.9 98,065 .7 2,013.3 18,283.5 1,288,343.3 

"See text for description of the technique used to make the U.S. estimate of foreign catch. 
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TABLE 4. Estimated forei[l.n andjoint-venture catch in the Gulf of Alaska groundfish fishery , 1979. 

Foreign catches (metric tons) 

Species groups Japan U.S.S.R Poland Korea Mexico Total % 

Squid 259.3 1.3 9.1 143.4 12.6 425.7 .2 
All flounders 12,369.5 368.6 18.9 604.4 113.1 13,474.5 8.2 
Pollock 31,919.6 17,300.6 19,551.2 25,738.8 8,676. 9 103,187.1 63.2 
Pacific cod 10,429.2 834.7 126.9 844.1 939.3 13 , 174.2 8.1 
Sablefish 5,919.1 152.1 0.0 758.6 54.7 6,884.5 4.2 
Atka mackerel 566.9 10,263.6 0.4 80.5 36.3 10,947.7 6.7 

a 7,397.4 1,065.0 5.3 824.9 457.0 9,749.6 6.0 Ocean perch spp. b 
Thorny head rockfish 902.8 6.8 0.0 199.4 3.6 1,112.6 .6 
Other rockfish 1,092.0 121.8 18.7 184.9 6.6 1,424.0 .9 
Other fishc 1,367.8 931.9 14.0 557 .7 97.2 2,968.6 1.8 

Total 72,223.6 31,046.4 19,744.5 29,936.7 10,397.3 163,348.5 
Percent 44.2 19.0 12.1 18.3 6.4 

Joint-venture catches 

Species groups U.S.-U.S.S.R. U.S.-Korea Total % 

Squid 0.0 0.1 0.1 T 
All flounders 16.0 60.8 76.8 5.0 
Pollock 64.2 518.4 582.6 38 .3 
Pacific cod 27.6 683.7 711.3 46.8 
Sablefish 1.6 17.7 19.3 1.3 
Atka mackerel 0.0 1.2 1.2 .I 

a 13.0 45 .1 58.1 3.8 Ocean perch spp. b 
Thorny head rockfish 0.0 3.6 3.6 .2 
Other rockfish 15.3 19.5 34.8 2.3 
Other fish' 0.1 33.5 33.6 2.2 

Total 137.8 1,383 .6 I ,521.4 
Percent 9.1 90.9 

"Catches ofrougheye, shortraker, northern, and sharpchin rockfish were reported combined with Pacific ocean perch in 1979. 

b1n 1979, the foreign vessels were requ ired to report the catch of thorny head rockfish (Sebasrolobus spp.) as part of the "other fish" category. In this table , the 
estimated catch of thorny head rockfish is shown separately for purposes of comparison with previous years' data in which thornyheads were reported as part of 
the "other rockfish" group. 

c,Other fish" does not include the catch of rattails, Coryphaenoides spp., which foreign vessels were not required to report in 1979. 

T = trace, less than 0.05%. 

(P!eurogrammus monopterygius), and the group mak
ing up the red rockfishes. 

The U.S.-U.S.S.R. and U.S.-Korea joint-ven
ture fisheries took about 1,500 t of groundfish in 

the Gulf of Alaska. Nearly 91% of the total was 
taken by the U.S.-Korea fisheries . Pollock and 
Pacific cod made up the bulk of the catches by these 
fisheries . 

TABLE 5. Estimated groundfish catch by the foreign andjoint· venture fisheries off the Washington, Oregon, and California coast, 1979." 

Estimated catch 

U.S.-U.S.S.R . 
U.S.S.R . Poland Total Joint-venture 

Species groups (t) (t) (t) o/o (t) % 

Hake (whiting) 96,837 18,073 114,910 97.98 8,834 97.57 
Jack mackerel 710 316 1,026 .87 77 .85 
Rockfish 790 149 939 .80 71 .78 
Sablefish 157 41 198 .17 51 .56 
Flounders 12 2 14 .01 T T 
Other fish 156 32 188 .16 21 .23 

Total 98 ,662 18,613 117,275 9,054 

"Figures rounded to nearest metric ton. 

T Indicates Trace, less than .05 t and .005%. 
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In the WOC region, the catch by the U.S.S.R. 
and Poland was about 117,000 t of groundfish, of 
which the U.S.S.R. took about 84% (Table 5). In 
this fishery Pacific hake (whiting), Merluccius pro
ductus, made up nearly 98% of the catch. In the U.S.
U.S.S.R. joint-venture fishery the catch was about 
9,000 t. 

Incidence and Incidental Catch of Salmon, Pacific 
Halibut, King Crab, and Tanner Crab 

The United States regulations required foreign fish
ing vessels and processors to return to the sea all 
incidental catches of salmon, Pacific halibut, and 
king and tanner crab. Although those species were 
thrown overboard, the total catch was estimated by 
the United States through use of observer data. 

The mean incidence (number of individuals 
caught per metric ton of groundfish catch), and the 
total incidental catch (nos. and t) of Pacific halibut, 
king crab, tanner crab, and salmon in the 1979 
foreign groundfish fisheries were estimated from 
U.S. observer data. The incidental catches, in num
bers, of these species were estimated by multiplying 
the average monthly incidence for each nation, area, 
and vessel class by the estimated monthly 
groundfish catches for those same nations, areas, 
and vessel classes. Incidental catch, by weight, was 
found by multiplying the estimated numbers of fish 
or crab caught each month by the average weight per 
individual (kg) determined from observer samples 
for that same month, nation, area, and vessel class. 
In the instances where monthly incidence data were 
not available for a particular area or vessel class, the 
mean annual incidence rates and average weights for 

those same areas and vessel classes were applied to 
the monthly groundfish catches. In cases where 
observer data were not available, the incidental 
catch was estimated by using incidence and average 
weight data collected from another nation, vessel 
class, or area which was judged to have a similar 
fishing operation. 

Pacific Halibut 

The mean annual incidence of halibut (no. per t of 
catch) and average weights by area, nation, and 
vessel class for 1979 are listed in Table 6. The high
est rates of halibut incidence in the Bering Sea/ 
Aleutian areas were observed on Japanese longline 
vessels fishing at depths less than 500 m in which 
the target species was Pacific cod. These rates 
ranged from about 2 fish per t in Area 2 to 9 fish per 
t in Area 1. Other fairly high rates occurred on 
Japanese small trawlers in Area 1 (2.96)~ on 
Japanese large freezer trawlers in Area 2 (2.52) and 
Area 4 (4.11) ~ and on Korean large trawlers in 
Area l 0.615). It was observed, as reported by 
Hoag and French (1976), that the incidence of 
halibut was generally higher during the colder 
months of October through May compared to the 
warmer months. The overall average weight of 
halibut was 4.9 kg but the size varied by area and 
vessel class. 

The distribution of halibut taken incidentally is 
illustrated by the incidence rates on small stern 
trawlers (Fig. 2). The catches of halibut, of course, 
conform to areas fished by the foreign vessels while 
targeting on other species. High incidence rates 0.0 
halibut per t or greater) were observed along the 

TABLE 6. Annual mean incidence rates (no. per metric ton or cmch) and average weight (kg) of Pacilic halibut in the foreign groundlish lishery. by area, 
nation, and vessel class, I 979. 

Bering Sea/ Aleutian areas;' 

2 4 

Nat ion/ vcso;el cia'> No .I t Av. wl. No./t Av. wl. No./ t Av. wt. 

Japan 
Pollock mothers h1ps 0.091 4.65 0.046 3.23 
Yellowlin mothership 0.043 2.52 
Small ,tern trawlers 2.960 6.34 0.818 10.80 0.833 8.48 
Large free zer trawlero; 0.837 2.69 2.520 1.44 4.106 10.00 
Large surimi trawlers 0.182 3.79 0. I 25 2.04 
Longliners - lishing <500 111 9.275 3.27 2.109 3.20 2.452 4.55 
Longlinero; - Jish ing >500 m 0.264 7.18 0.868 9.02 1.692 4.91 

U.S.S.R. - Large trawlers 0.036 6.60 0.078 5.80 0.047 6.33 

Korea - Large trawlers 1.615 2.94 0.869 1.78 

Poland - Large trawlers 0 0.001 2.80 

... cont inued 
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TABLE6. Continued. 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Nation/vessel class No .It Av.wt. No .It Av.wt. No .It Av.wt. No.I! Av.wt. No.I! Av.wt. 

Japan 
Small stern trawlers 0.439 10.22 1.877 9.93 1.629 13.81 4.045 13.15 
Large freezer trawlers 3.480 4.96 0 1.393 8.50 1.526 9.85 2.287 9.23 
Large surimi trawlers 0.819 4.53 0.070 9.13 0.279 6.57 0 
Longliners -fishing <500 m 6.369 2.48 4.238 3.18 27.800 3.26 47.482 4.89 
Longliners -fishing >500 m 0.043 5.94 0.203 4.88 1.313 5.49 1.122 7.48 

U.S.S.R . - Large trawlers 0.978 12.57 1.141 10.50 0.535 10.58 4.783 28.06 

Korea - Large trawlers 1.126 3.21 16.667 23.35 

Poland - Large trawlers 0 

Mexico - Small trawlers 0.028 28.11 0.606 5.94 0.903 6.80 

U.S. -U.S.S.R. 
Joint venture 2.251 2.17 0 0 0.581 15. 11 

U.S.-Korea 
Joint venture 3.735 3.97 1.225 10.98 

"Observers sampled on only one occasion in Area 3. during April on Japanese small tmwlers. The incidence rate was 0. See Fig. I for area designation. 

200 m depth ·contour north of 55°30'N during the 
first and second quarters and between 54°30'N and 
5rN during the fourth quarter. Along the Aleutian 
Islands, high rates were observed in the second and 
fourth quarters from 170°W to as far west as 17rE. 

In the Gulf of Alaska the mean annual inci
dence rates varied by area and vessel class (Table 6). 
Highest rates occurred on Japanese longline vessels 
fishing at depths less than 500 m where they were 
targeting on Pacific cod. A high incidence rate 
occurred in a single sample on a Korean vessel in 
the Yakutat Area (16.7). The average weight of 
halibut taken in the Gulf of Alaska, about 10 kg, 
was generally greater than those taken in the Bering 
Sea/ Aleutian areas. The average weight, which 
varied greatly by area and vessel class, was some
what higher in the Southeastern and Yakutat Areas 
than in the areas further west. 

Halibut were taken incidentally in all parts of 
the Gulf of Alaska as illustrated by the incidence 
rates for the large trawlers (Fig. 3) . On the large 
trawlers, high incidence rates (over 10 fish/t) occur
red in quarters 2 and 3, in areas around the eastern 
Aleutian Islands, and in locations northeast of 
Kodiak Island. 

The total estimated incidental catch of halibut 
by area and nation is shown in Table 7. In the Ber
ing Sea/ Aleutian areas the catch was about 584,000 
fish (2,860 t). Most of the halibut, (61 %) , were 
taken in Area 1 with about 28% from Area 2 and 

about 11% from Area 4. Japan, which took the bulk 
of the groundfish catch, accounted for 70% of the 
incidental halibut catch and Korea about 28%. , 

In the Gulf of Alaska the total estimated catch 
of halibut was approximately 250,000 fish (2,575 t). 
About 39% of the catch was taken in the Central 
(Kodiak, Chirikof) area, 35% in the Eastern 
(Southeastern, Yakutat) area, and the remaining 
26% in the Western (Shumagin) area. Japanese 
vessels accounted for 50% of the halibut taken (31% 
by weight) with Korean vessels taking 39% (60% by 
weight) . 

Very few halibut were taken in the WOC region 
fishery by foreign trawlers. Only 40 fish (0.5 t) were 
estimated to have been caught. 

Pac[fic Salmon 

The mean annual incidence and average weights of 
salmon observed during 1979 by area, nation, and 
vessel class are summarized in Table 8. In the Ber
ing Sea/ Aleutian areas the highest rates of salmon 
incidence were observed in Area 2 on large 
Japanese surimi trawlers (0.233) and freezer 
trawlers (0.407), Soviet trawlers (0.119), and 
Korean trawlers (0.479). A high incidence was also 
found on large Japanese surimi trawlers in Area 1 
(0.122). The incidence of salmon was observed to 
be highest during the first and fourth quarters of the 
year. The average weights of the salmon varied by 
vessel class and area, and ranged from 1. 9 kg to 14.7 
kg. 
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FIGURE 2. Average incidence (no./mt) or Pacific halibut (Hippog/ossus steno/epis) on Japanese small stern trawlers by 
quarter in the Bering Sea and Aleutian Islands region, 1979. 
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The distribution of the incidental salmon 
catches, as illustrated by incidence rates on large 
trawlers, is shown in Fig. 4. Highest rates were 

observed during the first and fourth quarters along 
the 200 m depth contour from about 54°30'N to 
about60°N. 

TABLE 7 Estimated incidental catch (numbers and metric tons) of Pacific halibut by foreign andjoint-venture groundfish fisheries, by nation and area, 1979. • 

Bering Sea/ Aleutian areasb 

2 4 Total 

Nation Number Number Number Number 

Japan 226,283 1,080.7 128,088 720.3 56,150 496.6 410,521 2,297.6 
U.S.S.R. 1,689 13.7 5,065 19.5 1,242 7.1 7,996 40.3 
Korea 129,170 404.7 30,051 61.8 4,041 38.8 163,262 505.3 
Taiwan 474 3.0 1,516 16.4 1,990 19.4 
Poland 0 0.0 12 T 0 0.0 12 T 

Total 357,616 1,502.1 164,732 818.0 61,433 542.5 583,781 2,862.6 

Gulf of Alaskac 

Western Central Eastern Total 

Nation Number Number Number Number 

Japan 29,409 100.6 69,107 419.2 25,984 276.8 124,500 796.6 
U.S.S.R. 243 3.1 22,199 181.4 304 8.5 22,746 193.0 
Korea 34,811 106.9 0 0.0 62,234 1,438.5 97,045 1,545.4 
Poland 278 3.5 421 4.5 0 0.0 699 8.0 
Mexico 151 4.2 4,421 27.4 79 1.1 4,651 32.7 

Total 64,892 218.3 96,148 632.5 88,601 1,724.9 249,641 2,575.7 

U.S.-U.S.S.R. 
Joint venture 113 0.3 0 0.0 0.1 118 0.4 

U.S.-Korea 
Joint venture 0 0.0 4,962 20.7 47 0.5 5,009 21.2 

Washington-Oregon-California 

Eureka Columbia Total 

Nation Number Number Number 

U.S.S.R. 0 0.0 21 0.3 21 0.3 
Poland 0 0.0 19 0.2 19 0.2 

Total 0 0.0 40 0.5 40 0.5 

U.S.-U.S.S.R. 
Joint venture 0 0.0 0 0.0 0 0.0 

~Joint-venture fisheries are fisheries with U.S. fishing vessels delivering catches to foreign processing vessels. 
A total of30 fish was estimated for Area 3, located west of 180°. 

cThe Western area is the Shumagin Area; Central is Kodiak and Chirikof Areas combined; and Eastern is Southeastern and Yakutat Areas combined. 

T Indicates trace, less than 0.05 t. 
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In the Gulf of Alaska the mean annual inci
dence rates of salmon were generally less than 0.1 
salmon per metric ton of catch (Table 8). Highest 
incidence rates occurred on Korean trawlers (0.321) 
and small Japanese trawlers (0.105) in the 
Shumagin Area and on U.S.S.R. trawlers in the 
Chirikof Area (0.112). No salmon were observed 
taken in the U.S.-U.S.S.R. joint-venture operation, 
but in the spring a high incidence rate of 0.803 was 

found in the U.S.-Koreajoint-venture catches in the 
Kodiak Area. 

Salmon were taken throughout the areas fished 
in the Gulf of Alaska as illustrated by incidence rates 
by the large trawlers (Fig. 5). There were a few 
areas in which salmon incidence was especially high: 
southeast of the tip of the Alaska Peninsula in 
quarter 2, northeast of Kodiak Island in quarter 3, 
and southwest of Unalaska Island in quarter 4. 

TABLE 8. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of Pacific salmon in the foreign groundfish fishery, by area, 
nation, and vessel class, 1979. 

Nation/vessel class 

Japan 
Pollock motherships 
Yellowfin sole mothership 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners 

U.S.S.R. - Large trawlers 
Korea - Large trawlers 
Poland - Large trawlers 

Nation/vessel class 

Japan 
Small trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners <500 m 
Longliners >500 m 

U.S.S.R. - Large trawlers 
Korea - Large trawlers 
Poland - Large trawlers 
Mexico - Small trawlers 
U.S. -U.S.S.R. 

Joint venture 
U.S.-Korea 

Joint venture 

Nation/v~ssel class 

U.S.S.R. - Large trawlers 
Poland - Large trawlers 
U.S.-U.S.S.R. 

Joint venture 

NoJt 

0 
0 
0.035 
0.014 
0.122 
0.011 
0.005 
0.037 
0.017 

Shumagin 

No .It Av.wt. 

0.105 4.44 
0.040 2.68 
0.056 3.03 
0 
0 
0 
0.321 2.71 

0 

0 

Av.wt. 

3.56 
3.76 
3.15 
2.82 
2.68 
3.29 
4.02 

Chirikof 

No .It Av.wt. 

0.044 3.60 
0.031 5.31 
0.084 3.01 
0.006 3.50 
0.112 3.19 

0.086 2.04 
0.077 4.93 

0 

Monterey 

No .It Av.wt. 

0 
0 

Bering Sea/ Aleutian areas a 

2 

NoJt Av. wt. NoJt 

T 14.72 

0.099 3.19 0.007 
0.407 2.17 0.036 
0.233 2.75 
0 
0.119 3.58 0.001 
0.479 3.25 
0.044 2.85 

Gulf of Alaska 

Kodiak Yakutat 

No./t Av.wt. No .It Av.wt. 

0.016 3.12 O.D18 4.19 
0.024 4.60 0.012 6.79 
0.050 3.88 0.004 16.20 
0 0 
0.003 2.80 0.005 2.80 
0.037 2.88 0 

0 

0.002 1.97 

0 

0.803 2.19 0.027 2.10 

WOC Region 

Eureka 

No .It Av.wt. 

O.D15 5.33 
0.028 5.09 

0 

"observers sampled on only one occasion in Area 3, during April on Japanese small trawlers. The incidence was 0. 

4 

Av. wt. 

5.11 
2.50 

1.90 

Southeastern 

No./t Av.wt. 

0 
0.038 5.05 

0 

Columbia 

No .It Av.wt. 

0.113 4.05 
0.035 3.87 

0.133 2.71 
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FIGURE 5. Average incidence of salmon (no. per metric ton of catch) taken by Japanese, Soviet, Polish, and Korean large 
trawlers by !" long. and l/2" 1at. areas and by quarter. in the Gulf of Alaska, 1979. 

109 



110 ANNUAL REPORT 1980- NORTH PACIFIC COMMISSION 

In the WOC region salmon occurred in foreign 
trawl catches in the Eureka and Columbia Areas. 
The seasonal average incidence ranged from 0.15 to 
0.113 salmon per metric ton of catch with the high
est incidence occurring in the Columbia Area on 
Soviet vessels. The incidence on the joint-venture 
vessels was similar to that on Soviet vessels in the 
Columbia Area. The salmon were taken coastwide 
with few exceptions (Fig. 6). The highest incidence 
rates among the 1/2° lat. by 1° long. areas were off 
central Oregon in block 44° to 44°30'N (0.241) and 
north of the Columbia River in block 4 7° to 4 7°30'N 
(0.127). 
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Average incidence of salmon (number of salmon per metric 
ton of catch) in the foreign and joint-venture trawllishery, 
1979. 

The estimated incidental catch of salmon in 
1979 by area and nation is shown in Table 9. In the 
Bering Sea/ Aleutian areas the estimated salmon 
catch was about 108,000 fish or 340 t. This repre
sents an increase over the estimated catch of 44,500 
fish in 1978 and the catch of 48,000 salmon in 1977 · 
(Nelson et al. 1981). The reason behind the 
increased incidental catch was the increase in the 
incidence rates found on large surimi and freezer 
trawlers from Japan, Korea, and the U.S.S.R. during 

the tirst and fourth quarters of 1979. Ninety-two 
percent of the incidental catch was taken during the 
first and fourth quarters. Of the 108,000 salmon 
taken in 1979, 62% were taken by Japanese vessels, 
29% by Korean vessels, and the balance by vessels 
from U.S.S.R., Poland, and Taiwan. Chinook 
salmon (Oncorhynchus tshawytscha) made up about 
93% of the catch and chum salmon (0. keto) formed 
about 6%. The remainder was made up of small 
catches of coho salmon (0. kisutch), sockeye salmon 
(0. nerka), and pink salmon (0. gorbuscha). 

In the Gulf of Alaska the foreign groundfish 
fishery was estimated to have taken about 20,000 
salmon (68.9 t) in 1979 (Table 9). This was about 
45% of the estimated catch of 45,600 for 1978 (Wall 
et al. 1981) . Nearly 67% of the catch (about 13,700 
salmon) was made by Korea in the Western 
(Shumagin) area. The Korean catch, although high 
in comparison to the numbers of salmon taken by 
other nations, was only 41% of the catch made by 
Korean trawlers in the same area in 1978. The esti
mated catch by Japan and U.S.S.R. in 1979, about 
5,000 fish, was also about 41 1l-h of the 1978 catch of 
these two nations. The main reason for the 
decreased salmon take was generally decreased inci
dence rates observed in 1979 as compared to 1978, 
as the total 1979 foreign groundfish catch was 
approximately the same as that in 1978. The joint
venture fisheries were estimated to have taken 
1,050 salmon, almost all in the Kodiak (Central) 
Area by the U.S .-Korean joint venture . 

All five species of salmon were represented in 
the incidental catches taken by foreign vessels in the 
Gulf of Alaska but chinook salmon greatly predomi
nated, making up nearly 83%. Chum salmon made 
up approximately 14% and coho, sockeye, and pink 
salmon composed the remaining 31Yo . 

In the WOC region foreign vessels were esti
mated to have taken about 7,000 salmon in 1979 
with Soviet vessels taking about 91%. The majority 
came from the Columbia Area. The U.S.-U.S.S.R. 
joint-venture fisheries were estimated to have 
caught about l ,600 salmon, all from the Columbia 
Area. The species composition of salmon was 
approximately 93% chinook salmon, and 6% coho 
salmon with chum and sockeye salmon making up 
the remainder. 

King Crab 

The mean annual incidence of king crab in foreign 
groundfish catches is listed in Table l 0, by area, 
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Table 9. Estimated incidental catch (numbers and metric tons) of salmon by foreign and joint-venture groundfish fisheries, by nation and area, 1979." 

Bering Sea/ Aleutian areas b 

2 4 Total 

Nation Number Number Number Number 

Japan 15,850 56.8 50,609 142.5 453 1.8 66,912 201.1 
U.S.S.R. 169 0.6 8,328 31.4 3 T 8,500 32.0 
Korea 3,803 13.9 27 ,841 91.0 33 0.1 31,677 105.0 
Taiwan 6 T 183 0.6 189 0.6 
Poland 200 0.8 228 0.6 428 1.4 

Total 20,028 72.1 87,189 266.1 489 1.9 107,706 340.1 

Gulf of Alaskac 

Western Central Eastern Total 

Nation Number Number Number Number 

Japan 242 0.9 2,183 8.8 304 1.6 2.729 11.3 
U.S.S.R. 0 0 2,294 6.7 2,294 6.7 
Korea 13,674 47.2 0 0 3 T 13,677 47.2 
Poland 0 0 1,635 3.4 1,635 3.4 
Mexico 0 0 74 .3 T 75 .3 

Total 13,916 48.1 6,186 19.2 308 1.6 20,410 68.9 

U.S.-U.S.S.R. 
Joint venture 0 0 0 0 0 0 
U.S.-Korea 
Joint venture T 1,049 2.3 0 0 1,050 2.3 

Washington-Oregon-Calilornia 

Eureka Columbia Total 

Nation Number Number Number 

U.S.S.R. 529 2.9 5,860 24.2 6,389 27. I 
Poland 153 0.8 501 1.9 654 2.7 

Total 682 3.7 6,361 26.1 7,043 29.8 

U.S.-U.S.S.R. 
Joint venture 1.623 4.1 1.623 4. 1 

" Joint-venture fisheries are fisheries with U.S. fishing vessels delivering catches to foreign processing vesse ls. 

b No salmon were reported from Area 3. 

c The Western area is the Shumagin Area; Central is Kodiak and Chirikof Areas combined; and Eastern is Southeastern and Ya kutat Areas combined. 

T = Trace, Jess than 0.05 t. 

nation, and vessel class for 1979. In the Bering Sea/. 
Aleutian areas highest rates were observed on 
Japanese small stern trawlers and Japanese 
longliners and rates were fairiy high in all three areas 
(Table 10). The distribution of the catch of king crab 

is illustrated in incidence rates on small Japanese 
stern trawlers in Fig. 7. Highest rates (greater than 
5 crab/t) were observed during the second, third, 
and fourth quarters all along the 200 m depth con
tour and throughout the Aleutian Islands area. 
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TABLE 10. Annual mean incidence rates (number per metric ton of catch) and average weight (kg) of king crab in the foreign groundfish fishery, by area, 
nation, and vessel class, 1979. 

Bering Sea/ Aleutian areas" 

2 4 

Nation/vessel class No .It Av. wt. No .It Av. wt. No./t Av. wt. 

Japan 
0.006 2.68 Pollock motherships 0.130 2.77 

Yellowtin mothership 0.051 1.13 
Small stern trawlers 4.590 0.98 7.615 0.63 4.484 1.27 
Large freezer trawlers 0.063 1.85 0 1.348 1.33 
Large surimi trawlers 0.006 1.74 0.025 0.82 
Longliners-fishing< 500 m 0.514 0.77 0 6.998 1.19 
Longliners-fishing> 500 m 11.523 0.83 3.472 0.58 3.148 0.97 

U.S.S.R. - Large trawlers 0.039 2.82 0.030 0.55 0.003 2.64 

Korea - Large trawlers 0.096 0.55 0.004 0.72 

Poland - Large trawlers 0 0 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Nation/vessel class No .It Av. WI. No./t Av. wt. No .It Av. wt. No./t Av. WI. No .It Av. wt. 

Japan 
Small stern trawlers 0 0.007 1.87 0.036 2.16 O.oi1 1.10 
Large freezer trawlers 0 0 0 0.003 0.42 0.001 0.90 
Large surimi trawlers 0 0 0.002 2.14 0 
Longliners-fishing 0.101 2.15 0.038 2.15 0.012 1.20 0 

<500 m 
Longliners-tishing 0.898 0.87 0.424 0.93 0.304 1.04 0.139 0.76 

>500 m 

U.S.S.R. 
- Large trawlers 0 0 0 0 

Korea - Large trawlers 0.888 1.82 0 

Poland - Large trawlers 0 

Mexico - Small trawlers 0 0 0 

U.S.-U.S.S.R. 
Joint venture 0 0 0 0 

U.S.-Korea 
Joint venture 0.371 1.78 0 

" Observers sampled on only one occasion in Area 3, during April on Japanese small trawlers. The incidence rate was 8.182. 

In the Gulf of Alaska the mean incidence of 
king crab was fairly low, averaging less than 1 crab/ 
t. Highest rates occurred on Japanese longline 
vessels fishing at depths greater than 500 m and on 
Korean trawlers in the Shumagin Area. 

The total estimated king crab catch by area and 
nation is given in Table 11 . Approximately 1 mil
lion (1 ,000 t) king crab were estimated to have been 

taken in the Bering Sea/ Aleutian areas, of which 
about 52% were from Area 2, 29% from Area 4, 
and 19% from Area 1. The vast majority of the king 
crab were taken by Japanese vessels. The incidental 
king crab catch was composed of 91% golden king 
crab (Lithodes aequispina), 8% red king crab 
{Paralithodes camtschatica) , and 1% blue king crab 
{P. platypus). 
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About 24,000 (40 t) king crab were taken inci
dentally in the Gulf of Alaska, of which Korean 
trawlers took 80%. Most of these crab were caught in 
the Western (Shumagin) area. The U.S.-Korean 
joint-venture fishery took a little under 500 king 
crab. The species composition of the crab catch by 
foreign vessels was 88% red, 9% golden, and 3% 
blue king crab. The king crab taken in the U.S.
Korea joint-venture fishery were all blue king crab. 

Tanner Crab 
The mean annual incidence and average weights of 
tanner crab are listed in Table 12 by area, nation, 
and vessel class. In the Bering Sea/ Aleutian areas 
the highest rates of incidence (ranging from 25 to 71 
crab/t) were observed on Japanese small trawlers 
fishing in Areas 1, 2 and 3; on vessels fishing for 
yellowfin sole in Area 1 (mothership fishery); and 
on Japanese and Soviet large freezer trawlers. The 
distribution of the tanner crab catches is illustrated 
in Fig. 8 which shows incidence rates for large stern 
trawlers. Highest rates occurred along the 200 m 
depth contour in the first, second, and fourth quar-

ters, and during the yellowfin sole fishery on the 
eastern Bering Sea flats during the first, third, and 
fourth quarters. Incidence rates on Japanese small 
trawlers (not illustrated) show similar incidence pat
terns and high rates in quarter 3 extending north
westward along the 200 m depth contour to 61 °N. 
Incidence rates, as determined from the small 
trawlers, were low in the Aleutian Area. 

In the Gulf of Alaska, tanner crab usually form 
only a small incidental catch for foreign groundfish 
vessels. The incidence rates ranged from 0 to 
2 crab/t (Table 12) . 

The total estimated incidental catch of tanner 
crab in the Bering Sea/ Aleutian areas was about 18 
million crab (3,650 t), (Table 13) . Most of the 
catch (71 %) was taken by Japanese vessels with 
Soviet vessels taking 22%. The majority of the tan
ner crab came from Area 1 (about 49%) and Area 2 
(about 51%). A minor fraction of the catch was 
taken in Area 4. The species composition of the 
catch was Chionoecetes opilio , 59%, and C. bairdi, 
41%. 

Table II. Estimated incidental catch (numbers and metric tons) of king crab by fore ign andjoint-venturegroundfish fisheries, by nation and area, 1979.'' 

Bering Sea/ Aleutian areasb 

2 4 Total 

Nation Number Number Number Number 

Japan 181,123 214.6 505,269 396.9 287,898 372.1 974,290 983.6 
U.S.S.R. 2,009 5.5 1, 180 0.6 88 0.2 3,277 6.3 
Korea 11,729 5.5 364 0.4 1,887 2.3 13,980 8.2 
Taiwan 736 0.7 14,110 8.9 0 0 14,846 9.6 
Poland 0 0 0 0 0 0 0 0 

Total 195,597 226.3 520,923 406.8 289,873 374.6 1,006,393 1,007.7 

Gulf of Alaskac 

Western Central Eastern Total 

Nation Number Number Number Number 

Japan 2,345 2.0 2,058 2.3 447 0.4 4,850 4.6 
U.S.S.R. 0 0 0 0 0 0 0 0 
Korea 19,156 35.5 0 0 86 0.1 19,242 35.6 
Poland 0 0 0 0 0 0 0 0 
Mexico 0 0 0 0 2 T 2 T 

Total 21,501 37.5 2,058 2.3 535 0.6 24,094 40.4 

U.S.-U.S.S.R. 
Joint venture 0 0 0 0 0 0 0 0 

U.S.-Korea 
Joint venture 0 0 466 0.8 0 0 466 0.8 

~ Joint-venture fisheries are fisheries with U.S. fishing vessels delivering catches to foreign processing vessels. 
A total of I ,403 king crab were estimated for Area 3. 

c The Western area is the Shumagin Area; Central is Kodiak and Chirikof Areas combined; and eastern is Southeastern and Yakutat Areas combined. 

T = Trace, less than 0.05 t. 
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In the Gulf of Alaska the total estimated inci
dental catch by the foreign fleets was approximately 
17,000 crab (11 t) and the catch by the joint-venture 
fishery was about 600 crab (Table 13). Japan took 
the bulk of the foreign catch which came mainly 
from the Yakutat (Eastern) and Kodiak (Central) 
Areas. C. bairdi made up 67% of the catch and 
C. opi/io the remaining 33%. 

SPECIES COMPOSITION AND CATCH OF ROCKFISH AND 

FLATFISH 

The 1979 foreign catch by species of flatfish and 

rockfish was estimated by applying the mean annual 
species composition (percentage by weight) com
puted from samples collected by U.S. observers and 
summarized by nation, area, and vessel class to the 
corresponding U.S. estimates of the 1979 catches of 
flatfish and rockfish. In the Bering Sea, yellowfin 
sole and Pacific ocean perch (Sebastes alutus) were 
given specific catch allocations in 1979; therefore, 
the U.S. estimates of catch (Table 3) were used for 
these two species. In the Gulf of Alaska during 
1979, five species of red rockfish were reported 
under the "Pacific ocean perch" category. 

TABLE 12. Annual mean incidence rates (number per metric ton of catch) and average weight (kg) or tanner crab in the fore ign groundlish li,bery. by area. 
nation. and vessel class. 1979. 

Nation/vessel class 

Japan 
Pollock motherships 
Yellowtin mothership 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longl iners-fishing< 500 m 
Longliners-fishing> 500 m 

U.S.S.R. - Large trawlers 

Korea - Large trawlers 

Poland - Large trawlers 

Nation/vessel class 

Japan 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners-tishing 

<500 m 
Longliners-fishing 

>500 m 

U.S.S.R. - Large trawlers 

Korea - Large trawlers 

Poland - Large trawlers 

Mexico - Small trawlers 

U.S.-U.S.S.R. 
Joint venture 

U.S.-Korea 
Joint venture 

Shumagin 

No .It Av.wl. 

0 
0.010 1.50 

0 
0 

0.278 0.63 

0 

0.017 0.10 

0 

0 

No .It Av. wl. 

2.171 0.27 
71.159 0.11 
25.155 0.22 
27.921 0.32 

6.715 0.31 
0.045 0.55 
5.468 0.60 

47.195 0.26 

6.471 0.11 

0 

Chirikof 

No./t Av.wt. 

0 
0.010 0.16 

0 

0.343 0.77 

0.010 0.15 

0 

0 

0 

Bering Sea/ Aleutian areas " 
4 

No .It Av. wt. No./t Av. Wl. 

2.897 0.14 

70.357 0.18 2.344 0.14 
59.729 0_32 0 
15.927 0.25 

0 0 
1.204 0.71 0.347 0.46 

26.435 0.11 0.113 0.09 

11.964 0.11 

0.003 0.77 

Gulf of Alaska 

Kodiak Yakutat Southeastern 

No .It Av. wl. No .It Av. wt. No./t Av. wt. 

0.047 0.62 0.345 0.96 0 
0.021 0. 12 0.175 0.84 0 
0.040 0.61 0 
0.085 0.98 0 

0.517 0.82 2.326 0.80 

0.001 0.20 0 

0 

2.404 0.49 

0 0 

0.492 0.40 0.192 0.19 

" Observers sampled on only one occasion in Area 3. during April on Japanese small trawlers. The incidence rate was 36.545 . 
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Shortspine and longspine thornyheads (Sebastolobus 
alascanus and S. altivelis) were reported under the 
"other fish" category. The catch of thorny head 
rockfish was calculated separately, and the observed 
species composition of Sebastes rockfish was applied 
to the combined estimated catch of the Pacific ocean 
perch and other rockfish groups for estimates of the 
catch by species. In those vessel class/areas for 
which no observer data were available, data from a 
similar vessel type were substituted. 

Catch of Rockfish 

Approximately 32,000 t of rockfish were caught in 
the Bering Sea and Aleutian Island region, of which 
Pacific ocean perch, rougheye rockfish (Sebastes 
aleutian us), shortraker rockfish (S. borealis), and 
shortspine thornyhead rockfish made up 86% 
(Table 14). Japanese vessels accounted for 95.8% 
(30,500 t) of the total rockfish catch, and small 
trawlers took 94% of the catch. The rockfish catch 
differed substantially by area within the Bering Sea. 

The catch of rockfish from the Aleutian Area (Area 
4) accounted for 62 .9% of the rockfish catch, Area 2 
had 32.4%, and Area 1 had 4.6%. In Area 2, the 
rockfish were mainly taken as a by-catch in the 
Greenland turbot fishery conducted by Japanese 
small trawlers. In this area, rougheye rockfish was 
the predominant species taken at depths between 
300 m and 500 m, whereas at greater depths 
shortraker and shortspine thornyhead rockfish 
dominated. In Area 4, the rockfish catch was more 
diversified than that from other areas and five 
species accounted for substantial portions of the 
catch. Those five species, in order of importance, 
were Pacific ocean perch, rougheye, shortraker, 
shortspine thornyhead, and darkblotched rockfish 
(Sebastes crameri) . As in all other areas, Japanese 
small trawlers took the largest portion of the catch. 

Approximately 12,300 t of rockfish were esti
mated to have been taken by foreign fishing vessels 
in the Gulf of Alaska in 1979. The predominant 
rockfish in the catches in all areas was Pacific ocean 

TABLE 13. Estimated incidental catch (numbers and metric tons) of tanner crab by foreign and joint-venture groundfish fisheries , by nation and area , 1979." 

Bering Sea/ Aleutian areasb 

2 4 Total 

Nation Number Number Number Number 

Japan 5,436,098 1,058.1 7,386,020 1,568.0 101,687 15 .9 12,923 ,805 2,642.0 
U.S.S.R. 3,111,071 778.5 931,959 106.2 700 0.1 4,043,730 884.8 
Korea 243,964 26.3 684,502 74.6 52 T 928,518 100.9 
Taiwan 4,032 0.9 130,372 22.8 0 0 134,404 23.7 
Poland 0 0 II T 0 0 II T 

Total 8,795,165 1,863.8 9,132,864 I, 771.6 102,439 16.0 18,030,468 3,651.4 

Gulf of Alaskac 

Western Central Eastern Total 

Nation Number Number Number Number 

Japan 300 .2 2,937 2.1 5,707 4.7 8,944 7.0 
U.S.S.R. 0 0 166 T 0 0 166 T 
Korea 239 T 0 0 1,444 1.2 1,683 1.2 
Poland 0 0 I T 0 0 I T 
Mexico 0 0 6,181 3.1 17 T 6, 198 3.1 

Total 539 0.2 9,285 5.2 7.168 5.9 16.992 11.3 

U.S.-U.S.S .R. 
Joint venture 0 0 0 0 0 0 0 0 

U.S.-Korea 
Joint venture 0 0 618 0.3 8 T 626 0.3 

~ Joint-venture fisheries are fisheries with U.S. fishing vessels delivering catches to foreign processing vessels . 
. A total of6.009tanner crab were estimated for Area 3. 
c The Western area is the Shumagin Area; Central is Kodiak and Chirikof Areas combined; and Eastern is Southeastern and Yakutat Areas combined. 

T = Trace, less than 0.05 t. 
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TABLE 14. Estimated catches (metric tons) of rockfish species by foreign andjoint-venture fisheries, by area, 1979. 

Species Foreign catches 

Darkblotched 
Northern 
Pacific ocean perch 
Redstriped 
Rough eye 
Shortraker 
Shortspine thornyhead 
Other rockfish 

Total 

Dusky 
Harlequin 
Northern 
Pacific ocean perch 
Reds tripe 
Rougheye 
Sharpchin 
Shortraker 
Shortspine thornyhead 
Other rockfish 

Total 

Species 

Canary 
Dark blotched 
Pacific ocean perch 
Red banded 
Shortraker 
Silvergray 
Widow 
Yellowtail 
Other rockfish 

Total 

20.7 
16.9 

949.7 
14.4 
71.7 
24.4 

132.8 
229.2 

1,459.8 

Western 

40.5 
0.4 

41.4 
864.4 

5.2 
17.1 
0.1 

12.3 
110.8 

8.0 

1,100.2 

2 

42.1 
108.8 
768.2 

64.5 
5,059.5 
2,702.1 
1,403.6 

157.4 

10,306.2 

Central 

115.5 
44.7 

515.0 
1,753.3 

5.6 
35.1 

1.4 
48.5 

367.5 
101.3 

2,987.9 

Eureka 

0.1 
0.5 
2.8 
2.4 
0.1 
1.2 

45.0 
0.1 
2.4 

54.6 

a The flatfish catch of Area 3 was estimated to be only 42.2 t. 

T = Trace less than .05 t. 

4 

1,641.8 
996.9 

5,486.6 
997.1 

4,538.1 
4,418.4 
1,709.6 

241.1 

20,029.6 

Eastern 

65.4 
98.0 

109.4 
5,304.9 

478.7 
396.5 
284.8 
655.1 
617.1 
190.8 

8,200.7 

Foreign catches 

Columbia 

35.8 
15.0 
53.4 
20.3 
17.3 
18.3 

503.3 
184.9 
36.0 

884.3 

perch, whose total catch of 7,900 t made up 64% of 
the total rockfish catch by foreign vessels. Pacific 
ocean perch was the predominant rockfish in the 
catches of the stern trawlers, which targeted on 
pollock, flatfish, or rockfish. Shortspine thornyhead 
rockfish dominated the incidental rockfish catch 
taken by longline vessels targeting on Pacific cod or 
sablefish. On Soviet trawlers, northern rockfish 

Bering Sea/ Aleutian areas" 

Total 

1,704.6 
1,122.6 
7,204.5 
1,076.0 
9,669.3 
7,144.9 
3,246.0 

627.7 

31,795.6 

Gulf of Alaska 

Total 

221.4 
143.1 
665.8 

7,922.6 
489.5 
448.7 
286.3 
715.9 

1,095.4 
300.1 

12,288.8 

Western 

2.8 

2.3 

0.1 

5.2 

U.S. joint-venture catches 

Central Eastern 

2.3 T 
0.4 
1.0 
14.9 40.9 

21.9 3.0 
0.3 
1.2 

0.8 0.1 
3.6 
0.1 0.7 

45.0 46.2 

U.S. joint-venture catches 

Washington-Oregon-California Coast 

Total Eureka 

35.9 
15.5 
56.2 
22.7 
17.4 
19.5 

548.3 
185.0 
38.4 

938.9 

0.2 

25.9 

0.5 

26.6 

Columbia 

2.2 
T 

0.6 
0.1 

T 
14.2 
27.7 

1.2 

46.0 

Total 
---

5.1 
0.4 
3.3 

55.8 
24.9 
0.4 
1.2 
0.9 
3.6 
0.8 

96.4 

Total 

2.4 
T 

0.6 
0.1 

T 
40.1 
27.7 

1.7 

72.6 

made up almost 41% of the rockfish catch, nearly as 
high a percentage as Pacific ocean perch, which 
comprised 49% of the catch by weight. Northern 
rockfish made up only 1. 7% of the total rockfish 
catch by Japanese vessels, whose major species were 
as follows: Pacific ocean perch, 63%; shortspine 
thornyhead, 9%; shortraker rockfish, 7%; and 
rougheye and reds tripe rockfish (Sebastes proriger), 
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5% each. 

In the WOC region, rockfish are not targeted on 
by the foreign trawlers, but they are taken inciden
tally when fishing for hake. In 1979, the estimated 
catch of rockfish by foreign trawlers in this region 
was approximately 939 t, and the rockfish catch in 
the U.S. joint-venture fishery was about 73 t. The 
majority (92%) of the rockfish catch was taken in 
the Columbia Area and the balance in the Eureka 
Area. No rockfish were taken in the limited fishery 
in the Monterey Area. The predominant species in 
both foreign and joint-venture catches were widow 
rockfish (Sebasres enromelas) and yellowtail rock fish 
(S . . flavidus), the two species forming approximately 
78% of the foreign rockfish catch and 93% of the 
joint-venture rockfish catch. Pacific ocean perch 
made up 6% of the foreign and 0.8% of the joint
venture rockfish catch . 

Catch of Fla({ls/1 

The estimated 1979 catch of flatfish in the Bering 
Seal Aleutian Island areas was approximately 
191,000 t (Table 15) . Five species accounted for 
99% of the total flatfish catch : yellowfin sole; Green
land turbot (Reinhardtius hippog/ossoides), 

arrowtooth flounder (Ar!leresrhes stomias), Alaska 
plaice (Pieuronectes quadritubercu/atus), and flathead 
sole (Hippoglossoides e/assodon). The flatfish catch 
by Japanese vessels accounted for about 70% of the 
total flatfish catch; 28% was taken by Soviet vessels; 
and the remaining 2% was landed on Korean, 
Polish and Taiwanese vessels. Both Soviet and 
Japan~se vessels targeted on yellowfin sole in 
Area 1 of the Bering Sea, east of the Pribilof Islands 
between 56°N to 58°30'N and 165oW to 169°W, 
where the major portion of the yellowfin sole catch 
was taken. Japanese vessels, primarily small trawlers 
and longline vessels, took 98.6% of the 53,000 t of 
Greenland turbot landed by foreign vessels. The 
catch of 17,000 t of arrowtooth flounder was taken 
mostly as a by-catch in the pollock and Greenland 
turbot fisheries. The majority of the catch of Alaska 
plaice (13,670 t) was taken in the Japanese and 
Soviet yellowfin sole fishery in Area 1, although at 
times some Japanese and Soviet vessels did target 
on Alaska plaice. Flathead sole were taken mainly in 
the pollock fisheries conducted by Japanese mother
ships and surimi trawlers. 

As in previous years, arrowtooth flounder 
heavily dominated the total catch of flatfish in the 
Gulf of Alaska, making up about 86% of the nearly 

TABLE 15. Estimated catches (metric tons) oflhnfish species by l'oreign andjoint·vemure fisheries, by area , 1979." 

Species 

Alaska plaice 
Arrowtooth flounder 
Flathead sole 
Greenland turbot 
Yellowfin sole 
Other flatfish 

Total 

Arrowtooth flounder 
Dover sole 
Flathead sole 
Rex sole 
Rock sole 
Other flatfish 

Total 

13,055.4 
5,738.1 
2,959.4 

12,210.1 
93,326.5 

1,189.7 

128,479.2 

Western 

2,344. 7 
85.1 
16.7 
90.0 

254.2 
26.0 

2,816.7 

Foreign c.nches 

2 4 

616.0 0.1 
4,719.6 6,760.6 
1,367.2 2.4 

30,906.9 9,845.4 
6,574.6 1,206.0 

353.9 179.3 

44,538.2 17,993.8 

Central Eastern 

3,999.3 5,294.7 
336.2 107.1 
132.8 29.5 
450.9 120.9 

94.6 9.0 
12.5 70.7 

5,026.3 5,631.9 

" The flatfish catch in the Washington -Oregon-California region was only 14 I. 
b The rockfish catch or Area 3 was estimated to be only 53.8 I. 

T = Trace less than 0.05 I. 

U.S. joint-venture catches 

Bering Sea/ Aleutian areasb 

Total 

13,671.5 
17,218.3 
4,329.0 

52,962.4 
101,107.1 

1,722.9 

191,011.2 

Gulf of Alaska 

Total Western Central Eastern Total 

11,638.7 11.1 37.7 1.3 50.1 
528.4 1.6 T 1.6 
179.0 1.1 6.7 7.8 
661.8 0.7 8.0 T 8.7 
357.8 1.8 6.8 8.6 
109.2 

13,474.9 14.7 60.8 1.3 76.8 
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13,500 t of flatfish catch . Arrowtooth flounder was 
the predominant flatfish in the catch for each vessel 
class in nearly every area. Other species of minor 
importance were rex sole (Giyptocephalus zachirus), 
5%; Dover sole (Microstomus pacificus), 4%; rock 
sole (Lepidopsefta bilineata), 3%; and flathead sole, 
1%. Nearly 92% of the total estimated 1979 flatfish 
catch in the Gulf of Alaska was taken by Japanese 
vessels, which landed over 12,000 t of flatfish. 

The incidental catch of flatfish by foreign 
trawlers off the coast of Washington-Oregon
California in 1979 was relatively small, only about 
14 t (Table 5), 99% of which came from the Colum
bia Area. Observed flatfish were predominately 

arrowtooth flounder and rex sole. Observers did not 
record any flatfish from the catches of U.S. trawlers 
that were delivered to Soviet processing vessels in 
the joint-venture fisheries . 

LITERATURE CITED 

lloag, S.H., and R.R. French. 1976. The incidental catch of 
halibut by foreign trawlers. Int. Pac. Halibut Comm., Scien
tific Report No. 60, 24 p. 

Nelson, R. Jr. , R. French, and J. Wall. 1981. Sampling by 
U.S.observers on foreign fishing vessels in eastern Bering 
Sea and Aleutian Island region, 1977-78. Marine Fisheries 
Review. On press). 

Wall, J., R. French, and R. Nelson, Jr. 1981. Foreign fisheries in 
the Gulf of Alaska, 1977-78. Marine Fisheries Review. On 
pres~). 



R ES EARCII BY TilE UNITED STATES 123 

MARINE MAMMAL STUDIES, 1980 

by 

L. Jones* 

Studies initiated in 1978 of the incidental take of 
marine mammals, particularly Dall's porpoise, Pho
coenoides dal/i, in Japanese salmon driftnets were 
continued. The studies included estimating the 
abundance of Dall's porpoise based on sighting data 
collected aboard Japanese salmon research vessels 
and U.S. Platform of Opportunity Program vessels; 
estimation of life history parameters from biological 
samples and information collected aboard Japanese 
salmon motherships from all Dall's porpoise inci
dentally taken by the gillnets; and cooperative 
studies of entanglements and behavior aboard a 
vessel dedicated to marine mammal research, char
tered by the Fisheries Agency of Japan. 

A . R ESEARCH ABOARD JAPANESE SALMON 

RESEARCH vESSELS 

In 1980, U.S. marine mammal biologists conducted 
marine mammal sighting surveys aboard the dedi
cated research vessel, Hoyo maru No. 81, May 16 to 
June 23, and two Japanese salmon research vessels, 
the Oshoro maru from June 5 to August 14 and the 
Hokushin maru from June 29 to July 29. These latter 
two cruises emphasized data collection in the Gulf 
of Alaska, and in the mothership salmon fishery 
area, respectively. During these cruises, data were 
also collected on marine mammal entanglements 
during salmon gillnet operations. 

The total number of Dall's porpoise sighted 
during the three cruises was 2, 738 individuals (592 
sightings). This included sightings of all Pho
coenoides, including True's type and unidentified 
P/wcoenoides spp. 

During gillnet operations of the salmon 
research vessels, a total of 13 northern fur seals 
(Callor/1inus ursinus) were incidentally taken in 
5,272 tans, a catch rate of 2.4 seals per l ,000 tans. 
Seven of the fur seals were alive and released; the 

* National Marine Mammal Laboratory, Northwest and Alaska 

Fisheries Center, National Marine Fisheries Service, Seattle. 

remainder were dead and necropsied. Three 
Lissodelphis borealis (northern right whale dolphin) 
and one Dall's porpoise were also incidentally taken 
during these gillnet operations. 

Marine mammal sightings were also collected 
aboard U.S. Platforms of Opportunity Program 
vessels from October through March. During five 
cruises a total of 360 Dall's porpoise were sighted 
(53 sightings). In addition , there was one sighting of 
several thousand Dall's porpoise reported in March 
in Stephen's Passage in southeasfern Alaska. This is 
the largest sighting of Dall's porpoise reported to 
date. 

Estimates of the abundance of Dall's porpoise 
were made (Bouchet 1981) . The analyses involved 
defining three strata within which surveys were 
undertaken - the Bering Sea, west central North 
Pacific Ocean, and Gulf of Alaska. Separate esti
mates were made for each area. An estimate was 
also made for a fourth stratum representing an 
unsurveyed area of the Dall's porpoise range in the 
eastern North Pacific. It was assumed densities were 
similar to adjacent strata. 

Analyses of the 1978 and 1979 survey data 
using strip transect (Estes and Gilbert 1978) and 
line transect methodologies (Burnham et al. 1980) 
resulted in estimates of abundance ranging from 
840,000 to 2,300,000 porpoise (Bouchet 1981). The 
biases of these analyses included inaccurate angle 
and distance measurements, movement of the 
animals towards the vessel prior to sighting, and the 
small amount of area actually surveyed (less than 
1% of the 3.3 x 106 square nautical miles). 

B. RESEARCH ABOARD SALMON MOTHERSHJPS 

A marine mammal biologist was aboard each of the 
four Japanese salmon motherships to collect 
biological samples and data from all incidentally 
taken Dall's porpoise that were returned to the 
mothership by the catcher boats while operating 
inside the U.S. Fishery Conservation Zone (FCZ) . 
In addition , 10 tel 12 Dall's porpoise collected prior 
to June 10, outside the FCZ, were frozen aboard 
each mothership for dissection by the U.S. marine 
mammal biologists after their arrival on board. 

When the mothership fleets moved out of the 
FCZ into the Bering Sea in July, biological samples 
and data were also collected from Dall's porpoise by 
Japanese nationals, following the dissection pro
cedures described and depicted in manuals provided 
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to them. Approximately 40 of these animals were 
frozen whole for dissection at the National Marine 
Mammal Laboratory (Seattle). The skeletal material 
from these specimens will be used for studies of 
possible stock differences. 

Samples were collected from 929 Dall's por
poise, including 5 True's type and 1 black variant, 
and 4 harbor porpoises. The samples are being 
analyzed to determine the life history parameters 
and food habits of Dall's porpoise. 

A new research project was initiated aboard the 
salmon catcher boats this season. The U.S. marine 
mammal biologist on each mothership boarded the 
salmon catcher boats on four or five occasions to 
study entanglement of Dall's porpoise and the 
associated factors during the commercial operations. 
The observed number of Dall's porpoise entangled 
was 17, giving a catch rate of0.94 porpoise per set. 
The number per set ranged from 0 (9 sets) to 5 (1 
set). The number entangled reported for 648 sets by 
the remaining 36 catcher boats in the associated 
fleet during this same period was 89, giving a catch 
rate of 0.14 porpoise per gillnet set. The daily range 
for the fleet for these sets was 0 to 14 porpoise. This 
incidental take rate is significantly lower than that 
observed by U.S. marine mammal biologists aboard 
the 18 catcher boats (t less than .05, 16 D.F.). The 
difference between observed and reported rates was 
the result of reporting errors. 

During each gillnet operation, data were col
lected on the gillnet location and set direction, wind 
and swell direction, weather conditions, and marine 
mammal activities. Data on entanglements were 
recorded during retrieval. Preliminary examination 
of these data has revealed that these factors may not 
affect entanglement of Dall's porpoise. 

Biological samples collected in 1978 and 1979 
have been examined. Based on these data the 
population can be characterized as follows: The life 
span for individuals was generally no more than 10 
to 13 years. The oldest individual was 22 years. The 
mean age of males was 4.3 years and of females, 4. 9 
years. Ages were based on counts of cementum 
layers in the teeth, assuming one layer is equal to 
one year. 

The calving season in this area began in late 
June and continued until at least late July. In 1980, 
the first newborn animal was taken on June 22. The 
maximum number taken (21) was during the week 
1980 July 22 to 28. Concurrently, the number of 

fetuses taken decreased from a high of 49 (June 24 
to 30) to a low of 5 in late July (July 22 to 28). 

The length at birth, based on the mean length 
of newborns, was about 100 em. The range in 
lengths of newborns was 88 to 121 em. 

Male sexual maturity, based on increased testis 
size, occurred at 180 em, at approximately 5 years of 
age. Age of first birth (based on pregnant females 
with a single corpus) ranged from 3-8 years with a 
mean of 4. Of the mature females, 91% (83 out of 
91) were pregnant in the 1978 sample, 96% (215 out 
of 225) in 1979. 

Several factors occurred relating to sampling 
procedures which may have resulted in bias in these 
data and which make interpretation difficult. First, 
not all porpoise were returned to the motherships 
for sampling, and thus it is not known whether the 
sample is representative of the population. Second
ly, sampling has been limited to the fishing season, 
June 1 to July 31, and as a result, no information is 
available on events occurring at other times of year 
or on long-term events, such as calving period. 
Finally, sampling occurred in a limited portion of 
the species' range. 

C. RESEARCH ABOARD A VESSEL DEDICATED TO 
MARINE MAMMAL RESEARCH 

U.S. scientists conducted studies aboard a vessel, 
the Hoyo maru No. 81, dedicated to marine mammal 
research during the interval from May 16 to June 
23. During the first two weeks, the vessel was 
involved in tagging Dall's porpoise in the high seas 
salmon mothership fishing area. The objectives of 
the tagging study were to obtain information on the 
movements of Dall's porpoise on the fishery 
grounds; on the frequency of resighting of 
individuals, particularly those that may repeatedly 
approach the vessel; and on school composition and 
integrity. 

A series of transect lines was designed to cover 
the fishing area twice prior to the beginning of the 
fishing season. This would have facilitated the col
lection of Dall's porpoise sighting data and would 
have increased the likelihood of resighting of tagged 
animals, during the second transit through the area. 
Due to bad weather, other scheduled operations, 
and an emergency run to Adak for medical assis
tance, the designated track line had to be modified, 
and the area was covered only once. 
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Dall's porpoise were tagged from the bow of the 
vessel as they swam at the bow. A modified spaghet
ti tag with a 1 em by 15 em color-coded streamer was 
emplaced in the porpoise using either a crossbow or 
a long telescoping pole. The porpoise were difficult 
to tag due to their rapid and erratic movements. In 
addition, the porpoise generally did not approach 
the bow of this vessel unless it slowed to 2 knots or 
less. . 

Only 50 Dall's porpoise were tagged during the 
two weeks. One tag sighting was reported near Little 
Tanaga Island, Alaska, 16 days after tag emplace
ment near Adak, Alaska. No tagged porpoise were 
returned to the salmon mothership by the catcher 
boats. Tag loss rates remain unknown. 

During June 8 to 19 the dedicated vessel oper
ated with the salmon mothership fleet conducting 
studies of the entanglement of Dall's porpoise in 
conjunction with commercial fishery operations. 
Using standard commercial gillnets (300 tans, 10m 
depth), the vessel was deployed as part of the 
catcher boat fleet by the Fleet Commander of each 
mothership. The position and orientation of the net 
for each of these fishing operations were determined 
by the Fleet Commander of the mothership with 
which the dedicated vessel was operating on that 
day. For each set, data were collected on the date,_ 

location and direction of the set, wind and swell 
parameters, water temperature, and the catch com
position. 

The total incidental take by the dedicated vessel 
for these ten sets was 26 Dall's porpoise, or 2.6 por
poise per set. The number of porpoise entangled per 
set ranged from 0 (in 2 sets) to 9 (1 set). The total 
number of Dall's porpoise reported by the associ
ated mothership fleet for the same IO sets (37 
catcher boats per fleet, a total of 370 sets) was 33. 
The mean number entangled per set was 0.089. 
Thus the incidental take reported aboard the catcher 
boats was significantly lower than that observed 
aboard the dedicated vessel (t less than .05, 9 
D.F.). 
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