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In Fig. 35 on page 56 of the Annual Report, release location for sockeye tag No. S-
3604 should be l73°W, not the l73°E shown in the figure. The text, lines 5 and 
6 of the right hand column of page 56, should read " ... western limit (48°00'N, 
160°45'W) of distribution of mature sockeye salmon of southern British Columbia 
origin." 



LETTER OF TRANSMITTAL 

In compliance with Article III I. (g) of the International Convention for the 
High Seas Fisheries of the North Pacific Ocean and Rule 17 of the Rules of Proce
dure, it is my pleasure as Chairman of the International North Pacific Fisheries 
Commission to present my compliments to the Contracting Parties and their Com
missioners and to transmit herewith the report described below. 

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year from the adjournment of the 29th Annual Meeting 
on November 5, 1982 through to the adjournment of its 30th Annual Meeting, held 
in Anchorage, Alaska, from November 1 through November 3, 1983. It contains 
a summary account of the 30th Annual Meeting, a brief resume of activities during 
the interim period between annual meetings, and summaries of investigations which 
the three national fishery research agencies carry out under the planning and coor
dination 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 30TH ANNNUAL MEETING-1983 

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 ofratifica
tions among Canada, Japan and the United States. 
The purpose of the original Convention was to ensure 
that the fishery resources of the Convention area were 
maintained at the level of maximum sustained produc
tivity. The Convention established the Internation
al North Pacific Fisheries Commission, which is com
posed of three national sections, each consisting of not 
more than four members appointed by the govern
ments of the respective Contracting Parties. The 
Commission meets at least once annually, and oftener 
when necessary, and conducts its business between 
meetings through its permanent Secretariat in Van
couver, Canada. 

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

(a) provide for scientific studies and for coordi
nating the collection, exchange and analysis of 
scientific data regarding anadromous species, 
including data regarding the continent of ori
gin 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 international 
organization with broader membership deal
ing with species other than anadromous spe
cies, provide a forum for cooperation among 
the Contracting Parties with respect to the 
study, analysis and exchange of scientific in
formation and views relating to the stocks of 
non-anadromous species of the Convention 
area, including information and views relating 
to all relevant factors affecting these stocks, 
the promotion 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 Con
vention came into force on that day. The following 
is a report of the Commission's 1983 (30th) Annual 
Meeting, the fifth conducted after formal amendment 
of the Convention. 

2. TIME AND PLACE OF MEETING 

The 30th Annual Meeting of the International 
North Pacific Fishereis Commission was held in An
chorage, Alaska, from November 1 to 3, 1983 under 
the chairmanship of Commissioner Elmer E. Rasmu
son of the United States. During the week imme
diately preceding the plenary sessions of the Commis
sion, 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. Loh-Lee Low 
of the United States aeted as scientific convenor. 
The Standing Committee on Finance and Administra
tion met on October 31, November 2 and 3 with 
Commissioner Robert W. McVey of the United 
States as Chairman. The Ad Hoc Committee on 
Marine Mammals met on November 1 and 2 with 
Commissioner Robert M. Thorstenson of the United 
States as Chairman. 

3. PARTICIPANTS 

Persons participating in the 30th Annual Meeting 
are listed in Appendix 1 of this report, which also 
shows committee assignments. Changes in Commis
sion membership which occurred during the year are 
indicated in the Administrative Report for 1983 (Part 
II of this Annual Report). As in past years the Com
missioners of each national section were assisted by a 
number of advisers and experts. At the invitation of 
the Commission, the International Pacific Halibut 
Commission was represented by observers who also 
acted as technical consultants on matters pertaining 
to halibut. The Commission values highly the co
operation and assistance shown in this consultation 
service. Mr. Roy I. Jackson, Executive Director of 
the Commission in its formative years, who has under
taken to write a history of the Commission, was also 
present as a special guest. The total number of par
ticipants was 110, including 13 from Canada, 26 from 
Japan, 53 from the United States, 4 permanent and 
10 temporary members of the Secretariat and 3 con
sultant-observers. 

4. AGENDA 

The agenda for the 30th Annual Meeting, as adopt
ed 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. 
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5. THE FIRST PLENARY SESSION 

The first plenary session of the 30th Annual Meet
ing, chaired by Commissioner Elmer E. Rasmuson of 
the United States, was held on November 1, 1983 in 
the Kuskokwim Room of the Sheraton Anchorage 
Hotel in Anchorage, Alaska. At this session, which 
was open to the public, there were addresses of wel
come, statements by the national sections, introduc
tion of delegations, and an address by the Chairman. 

The Honorable Tony Knowles, Mayor of Anchor
age, addressed the meeting and welcomed delegates 
to Anchorage. The text of his address was as follows: 

On behalf of the Municipality of Anchorage, it is a great pleas
ure to welcome you to the 30th Annual Meeting of the Interna
tional North Pacific Fisheries Commission. 

It is particularly significant to our community that your meet
ing be held here every third year. The value of fishing to the 
State of Alaska as a whole is well recognized; but it may not be 
evident how important this industry is becoming to Anchorage, 
the service center of our state. In just one year, 1981 to 1982, 
fish-related employment in this area increased 8.7% while wages 
in this same industry increased 12.3%. The catch in the Upper 
Cook Inlet region, as you no doubt know, has been increasing 
dramatically and we view fishing as a lasting productive base for 

our economy. 
Our North Pacific is one of the richest oceans of the world. 

This storehouse, when properly managed, can be ever abundant, 
providing vital protein for a hungry world-and providing an 
economic base for all of our communities. 

In the past 30 years the Commission has contributed signifi
cantly to fisheries research, scientific findings, and the conserving 
and building of fisheries stocks. In so doing, you have contrib
uted to the health and wealth of this community- and we are 

grateful. 
I wish you well in your deliberations and hope you will have 

the opportunity to sample our fine Anchorage hospitality. 
And one last comment. I have made my own small contribu

tion to maintaining the fisheries stocks, particularly here in the 
Anchorage area. I have managed to work my way through 
several fishing licenses with absolutely no depletion of the re
sources in any stream. All my salmon swam around my hook, 
to spawn successfully and send a new fish supply out to the North 

Pacific. 

The Honorable William Sheffield, Governor of the 
State of Alaska, addressed the meeting and welcomed 
delegates to Alaska. The text of his address was as 
follows: 

It is my pleasure as Governor of Alaska to welcome you to the 
30th Annual Meeting of INPFC being held for the fourth time 
in Alaska. 

It is especially gratifying to me to see so many prominent fish
eries policy makers and scientists assembled to consider matters 
of great concern to our fisheries industry. As you may very well 
be aware my administration has placed the highest priority on 
the conservation of our fisheries resources and development of 
our fisheries industry in this state. 

I am also very pleased to see so many of our fisheries friends 
from Japan and Canada in this assemblage. Alaska has long 
occupied a special position with japan as a North Pacific trading 
partner and user of our raw materials. Our contiguous borders 
with Canada guarantee a continuous social and economic ex
change with that great country. 

Alaska certainly shares with the other two member nations to 
the Commission a great dependence on its natural resource 
wealth, and in particular fisheries. Alaska has over 6,000 miles 
of coastline which is 50% of the nation's total and 900,000 square 
miles of continental shelf or some 80% of the United States total. 

The vast majority of our population is situated along our coast. 
It is no wonder that the fishing industry is the second largest 
industry in the State of Alaska and our largest single employer. 
Long after Alaska's nonrenewable oil wealth is gone our people 
will be dependent upon making a living from the sea. 

Fisheries are more than that to Alaska, however. They sup
ply recreational enjoyment and are also an essential part of the 
culture and history of our state and of our people. In many 
areas of Alaska fisheries are still an essential component to the 
very sustenance of life. It should come as no surprise, there
fore, that we attach this great significance to the work that has 
been done through the Commission. 

As you meet for the 30th time in your long history you can 
look back on a series of accomplishments, unique in the history 
of fisheries management. The area concerned to the INPFC 
covers the North Pacific Ocean and the Bering Sea, some of the 
richest fishing grounds in the world. 

This Commission has been responsible for supporting and coor
dinating the research of our three nations that has given us the 
answers to properly manage the harvest of fisheries resources in 
this area. 

The Commission has also served as a forum for our three na
tions to consult on matters of mutual concern regarding fisheries 
in this area. Our knowledge of these resources was extremely 
poor when the International North Pacific Fisheries Commission 
was first formed. Now, thanks largely to cooperative efforts 
among the three member nations we are actually able to esti
mate sustainable yields for many of these stocks. 

With the extension of jurisdiction by member nations and the 
creation of the North Pacific Fishery Management Council to 
manage in conjunction with the State of Alaska the fisheries re
sources off our coast, the role of the INPFC changed as reflected 
in the renegotiation of the charter of this body. The Commission 
has adapted well to its new challenges. 

Even with the change in management regimes it is clear that 
a forum must exist for nations to freely exchange data on the liv
ing resources we all depend on. Fish do not always conform to 
man's preconceived boundary and effective research and manage
ment requires the cooperation of nations engaged in their harvest 
over their entire range. 

Despite all the progress made by the Commission to date sig
nificant challenges still face you. There is much still to be 
learned about why resources fluctuate, their migrations and life 
histories. 

We continue to seek the aid and advice of scientists from other 
countries in helping to explain these phenomena. Additionally, 
countries outside the Commission continue to play a significant 
part in the harvest of resources in the Convention area. Their 
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role in the research that supports resource management must be 
considered. 

Alaska remains vitally concerned with both incidental and 
directed harvest of North American salmon outside of our fish
eries Convention zone, but within the Convention area. It is 
our position that all such harvest should be reduced because of 
that great dependence of our people in industry of-on this re

source. 
We would ask the Commission to continue to seek ways to 

reduce harvest of North American salmon while still allowing 
bonafide fisheries for other species and stocks. An example of 
this is our desire to see a reduction of interceptions of the North 
American chinook salmon by the Japanese mothership fishery 
in the central Bering Sea. 

The United States and the State of Alaska are looking more 
and more to the offshore fisheries resources to expand our do
mestic market. We look to Japan particularly to provide us 
with expertise and assistance in this endeavor. We recognize 
that Japan continues to be one of the largest markets for our 
fisheries products. 

And in closing I wish to take this opportunity to express my 
appreciation to Mr. Elmer Rasmuson, Chairman of the U.S. 
Section and the Commission. After 15 years of service Mr. 
Rasmuson is retiring following this meeting. 

He's an old friend of mine and I know as well as anyone the 
sacrifices he has made in time and effort to serve as a Commis
sioner to the INPFC and in his other contributions to fisheries 
in Alaska. I am sure that we, in the United States and par
ticularly in Alaska will miss his able assistance in this regard, 
although I would expect him not to take a back seat on fishery 
matters involving his state. 

Again, let me extend our welcome to the Commissioners and 
delegations from Canada and Japan. I wish you well in your 
deliberations and hope that you have time to sample some of 
our Alaskan lifestyle and view some of our great scenery while 
you are here. Thank you so much. 

Commissioner Kenjiro Nishimura, Chairman for 
the Japanese National Section, addressed the session. 
The text of his address was as follows: 

At this opening session of the 30th Annual Meeting of the In
ternational North Pacific Fisheries Commission, it is my great 
pleasure to make a few remarks on behalf of the Japanese Na
tional Section. 

I would first like to express the sincere appreciation of the 
Japanese delegation for the kind words of welcome expressed by 
our Chairman, Mr. Rasmuson, Mr. Sheffield, Governor of the 
State of Alaska, and Mr. Knowles, Mayor of Anchorage. 

Alaska is richly endowed with such natural resources as fish
eries, energy producing resources and timber, and relations be
tween Alaska and Japan have been increasingly close as seen in 
the visit to Japan by Governor Sheffield and his party last month. 
We are here in Anchorage to attend the Annual Meeting of the 
Commission and are greatly impressed again with the rapid de
velopment that this State has achieved in recent years. 

The Japanese National Section would like to welcome the new 
Commissioner for Canada, Mr. Vernon. We look forward to 
our association with him in the coming days. We would also 
like to pay our respects to his predecessor, Mr. Douglas Johnston 

for an invaluable contribution to the Commission. We enjoyed 
his companionship while he worked for the Commission. We 
regretted to learn that Commissioner Garcia is ill and hope that 
he will recover soon. 

Since the last meeting, there have been changes of Commis
sioners in the Japanese National Section. Mr. Yoshifumi Matsu
da, who participated actively as my colleague in the 1981 An
nual Meeting in Vancouver and the 1982 Annual Meeting in 
Tokyo, was assigned last February as Consul-General of Japan 
in Los Angeles and Mr. Shintaro Yamashita, Deputy Director
General of the North American Affairs Bureau, Ministry of For
eign Affairs, has taken his place but regretably he was unable 
to attend this Annual Meeting. Commissioner Inoue, who also 
worked with me at the 1982 Annual Meeting in Tokyo, was 
promoted to another post last August and Mr. Saito, Councillor 
of the Fisheries Agency, is present in the capacity of Acting Com
missioner. We are very happy that Mr. Roy Jackson, the Com
mission's former Executive Director, is attending this annual 
meeting as a guest. 

It is with great satisfaction that we see this Commission's role 
become more active in the thirty years since the first Annual 
Meeting in 1954. The North Pacific is the major fishing ground 
developed first by Japanese fishermen and on which Japan's 
fishing industry has traditionally depended to a great extent; 
the Japanese fishery in this area has vital significance as a source 
of food supply for our people. 

Japan ha~ therefore been earnestly tackling the matters of con
servation and effective utilization of the fishery resources in this 
area. As part of these efforts, Japan has actively cooperated 
with the United States and Canada in scientific research and 
proper management of the stocks in the North Pacific; partic
ularly, in the tagging operation for salmon and groundfish sur
veys, Japan's contribution has been significant in terms of the 
scale of its tagging operation and the financing of these surveys. 
japan will continue such efforts. 

Six years have passed since the establishment of 200 mile 
fishery zones in the North Pacific. During these years, Japan 
has intensified its research activities so that we may make a greater 
contribution to the effective utilization of the resources. At pre
sent, the condition of the stocks in this area including species 
such as pollock, yellowfin sole, Pacific cod, and sablefish has 
been found generally to be favorable, thus allowing more effective 
utilization. 

In recent years, the United States and Canada have placed 
particular emphasis on the development of their own fisheries in 
their respective 200-mile zones. Japan fully understands that 
this has become more important and has taken a positive and 
cooperative attitude toward the United States and Canada in 
their endeavors. However, Japan has great concern over the 
possibility of a move on their parts, in connection with such de
velopment activities by the United States and Canada, to ex
clude foreign fishing vessels from their 200 mile zones, without 
giving due consideration to effective utilization of the resources 
which is one of the fundamental principles of their management. 
The Japanese delegation hopes most sincerely that, through closer 
collaboration in this Commission, research relating to the fishery 
resources of the North Pacific will be furthered and that resources 
that are in favorable condition as I mentioned earlier, will be 
utilized in a most effective manner, thus ensuring an advance-
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ment of the United States and Canadian fisheries while allowing 
Japan to continue its traditional fishing operations in a stable 
manner. Let me also express my sincere hope that most careful 
considerations be paid so that fishery relations so happily existing 
between us would not be impaired by affairs other than fisheries. 

As to the most desirable measures for proper conservation and 
effective utilization of the fishery resources, there may be dis
agreements among us arising from differences in the degree of 
involvement in fisheries in the North Pacific, and such disagree
ments may cause difficulties in various areas. We must, how
ever, continue our efforts to find satisfactory and truly workable 
solutions to the problems that we face, by working together in 
close cooperation and combining all the wisdom available. With 
regard to the matter of increased catches of chinook salmon by 
the Japanese mothership salmon fishery which occurred in 1980 
and over which concern was expressed by the United States and 
Canada, I would like to report that voluntary restrictive meas
ures introduced for three years from the 1981 fishing season till 
the 1983 fishing season to keep catches of this species at the same 
low levels as the years before 1980 have been successfully accom
plished. 

We are glad to hear that for this year and last, the catches of 
chinook along Alaskan coasts have registered the second and third 

highest levels since records started to be kept. 

The Japanese side is aware that both the United States and 
Canada are concerned as to whether or not Japan is ready to 
take similar voluntary measures for the coming fishing seasons 
and the contents of such measures in case they are to be taken. 
For this purpose a part of the Japanese delegation had meetings 
last week, outside the framework of this INPFC session, with the 
fishermen concerned from western Alaska and had an opportu
nity oflistening to their requests. I have been informed that the 
Japanese side could not accept their requests, because their pro
posals were regretably too demanding and too severe for the 
Japanese industry. 

I hope that the Japanese side will be able to inform the United 
States and Canada of any decision on measures to be taken by 
us, giving due consideration to the concerns of the United States 
and Canada, taking into account scientific advice and without 
impeding any further the rights of the Japanese fishery which 
are guaranteed under the INPFC Convention. 

With regard to the matter of the incidental taking of marine 
mammals such as Dall's porpoise, Japan has faithfully conducted 
scientific research relating to the marine mammals referred to in 
Article X of the Convention along the lines of the Memorandum 
of Understanding signed in June 1981 between Japan and the 
United States. Japan will never spare the efforts to reduce the 
incidental taking of marine mammals such as Dall's porpoise 
and hopes that the United States and Canada will come to a 
further understanding in this regard. We are informed that, in 
accordance with the revision last year of the pertinent Act in the 
United States, the Secretary of Commerce is required to make a 
review of the situation regarding the incidental taking of marine 
mammals such as Dall's porpoise each year and to announce a 
research program relating to this incidental taking for the fol
lowing year's fishing season. Japan hopes that the results of 
discussions at the meetings of the Commission will be fully taken 
into consideration in such programs. 

Let me conclude by expressing my hope that, through an 

active and constructive exchange of views in a spirit of coopera
tion and mutual understanding, this annual meeting will prove 
to be fruitful. 

Commissioner Gary C. Vernon, Chairman of the 
Canadian National Section, addressed the session. 
The text of his address was as follows: 

It is an honour for me to speak to you on behalf of the Canadian 
National Section on the occasion of the Commission's 30th An
nual Meeting. Notwithstanding the weather, it's a pleasure for 
all of us to be here in Anchorage, in this dynamic State of Alaska. 
We appreciate the warm words of welcome from Governor 
Sheffield and Mayor Knowles. This is my first Commission 
meeting as a Canadian Commissioner, as well as my first visit 
to Alaska. On both counts, I am looking forward to a very 
rewarding experience. At this meeting it is a personal pleasure 
for me to renew old friendships. In particular, I am happy to 
see Roy Jackson, former Executive Director of the Commission, 
and Mr. Ohkuchi, Commissioner for Japan, whom I have not 
seen for a long time. 

I am sorry to have to report that Commissioner Joe Garcia 
recently had a heart attack and was unable to attend this meet
ing. I am sure you will join with me in wishing him a speedy 
recovery. In his place this year will be Wayne Shinners, Di
rector-General, Pacific Region of the Department of Fisheries 
and Oceans in Vancouver. 

Mr. Chairman, I should like to take this opportunity to thank 
my Japanese colleague Mr. Nishimura for his kind words. I 
understand Mr. Yamashita, who is replacing Mr. Matsuda, is 
unable to be with us. I am sure he will be ably represented by 
Mr. Kawakami. I would like to welcome Mr. Saito, who is 
temporarily replacing Mr. Inoue. Both Mr. Matsuda and Mr. 
Inoue served their country and the Commission well and we 
wish both gentlemen success in their new assignments. 

During our meeting this week, we will discuss a number of 
issues of importance to the Canadian National Section. In par
ticular, the Canadian Section hopes that its concerns over the 
continuing interception of Yukon River chinook salmon in the 
Bering Sea will be addressed. We also perceive a need for more 
comprehensive information on the distribution of the driftnet 
squid fishery and its impact on the salmon resource. Canada 
continues to be concerned with the impact on the North Ameri
can salmon resource of lost or abandoned nets. As you know, 
we have undertaken a major salmonid enhancement and re
habilitation program over the past seven years and it is in our 
interest to ensure that interceptions on the high seas and else
where are kept to a minimum. 

We also expect to discuss the need for better information on the 
high seas distribution and origin of steelhead trout. Coordina
tion of research to determine the continent of origin of anadro
mous species is one of the paramount tasks of this Commission. 
Until we improve our knowledge in this area, there may always 
be a question or doubt in the minds of the Commission mem
bers. Additionally, we should like to consider the presence of 
other fisheries in the Convention area and their impact on anadro

mous species. 
I would also like to refer to the special Groundfish Symposium 

which occurred last week. We considered it a very worthwhile 
endeavour, focusing the attention of our collective scientific com-
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munities on the groundfish resources of the North Pacific. Some 
of the more general scientific problems in the North Pacific 
require cooperative research among many nations and in this 
regard, it may be desirable to broaden the scientific forum for 
the North Pacific. 

Gentlemen, we are facing a busy week with many important 
issues to resolve. The scientific meetings which have preceded 
this session have eased the task and our Section is now ready 
to move forward with our colleagues from Japan and the United 
States to meet the challenges of this Commission. 

Commissioner Dayton L. Alverson, Spokesman for 
the United States National Section, addressed theses
sion as follows: 

At this opening session of our annual meeting, it is my great 
pleasure to welcome you to the United States and to say a few 
words on behalf of the U .S. National Section. First of all, I 
join with my fellow Commissioners in thanking Governor Shef
field and Mayor Knowles for their kind words of welcome. And 
I express a heartfelt greeting to Commissioner Yamashita and 
Acting Commissioner Saito of Japan and Commissioner Vernon 
and Alternate Commissioner Shinners of Canada. The U.S. 
Section also sends its best wishes for a speedy recovery to Com
missioner Garcia . 

As we open this 30th anniversary meeting, the U.S. Section is 
encouraged by the scientific progress the Commission has achieved 
over the past years. Last week's International Groundfish Sym
posium and meetings of our Biology and Research Committee 
are examples of our continuing efforts to expand the exchange 
of scientific knowledge in many different areas and I applaud 
the work of our dedicated scientists who spent many long hours 
preparing material which will form the basis of our deliberations 
this week. 

In the area of enforcement, I am pleased to report that our 
party governments worked together during this past summer to 
alleviate a problem with regard to non-party fishing for salmon 
in the Convention area. The U.S. Section appreciates the ef
forts of Japanese officials concerning importation of illegally 
caught salmon, and of the .Japanese fishing industry which moni
tored their own vessels to ensure conformance to regulations. I 
can report at this time that the United States believes that ap
propriate measures have been taken to eliminate non-party fish
ing for salmon and we trust that those fisheries which continue 
to operate in the Convention Area for other species will take steps 
to ensure that no illegal fishing for salmon occurs. 

With regard to another matter, progress does not seem as 
encouraging. Over the last few years, the greatest single issue 
for the United States has been its concern about the interception 
of western Alaska chinook salmon in the mothership fishing area. 
Last summer, the Governments of Japan and the United States 
exchanged diplomatic notes in an effort to explore ways of de
creasing the interception of North American origin chinook 
salmon . Although no agreement was reached, we will continue 
to press for resolution of this issue. We are ready to pursue dis
cussions with all concerned parties in hopes of preserving this 
resource which is so vitally important to the fishermen of western 
Alaska. 

Finally, I wish to raise an issue which I trust will receive the 
support of all national sections. As we are all aware, the volume 

in fishing operations in the North Pacific over the last 20 years 
has led to the discard at sea of great amounts of debris . This 
appears to be a problem involving a number of fisheries and has 
operational and safety impacts and is of concern to both fish and 
marine mammal populations. In an effort to alleviate this situa
tion, I am pleased to announce that the United States intends 
to host a scientific and technical workshop on gear loss at sea 
and entanglement during 1984. We look forward to participa
tion in this workshop by all countries conducting fishing opera

tions in the North Pacific Ocean. 

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

As Chairman of this Commission, it gives me great pleasure to 
welcome all of you here to my home city of Anchorage. On 
behalf of all INPFC members, let me join with the other Com
missioners in expressing our appreciation to both the Governor 
and the Mayor for being here to open our 30th Annual Meeting. 

I want to extend a warm welcome to all our new participants 
especially Commissioner Yamashita and Acting Commissioner 
Saito, and Commissioner Vernon and Alternate Commissioner 
Shinners. I also want to express our pleasure in having Mr. 
Roy Jackson here as a guest of the Commission. Mr. Jackson 
served as Executive Director of INPFC from 1955 to 1964 and 
is currently producing a history of our organization. 

It gives me particularly great pleasure to chair this, the 30th 
anniversary meeting of the Commission. These thirty years have 
seen more changes than any of the founding members could have 
foreseen, not only in the world at large, but in the North Pacific 
Ocean and in the Commission itself. I believe that the INPFC's 
activities over the last few years reflect an ability on the part of 
the Commission to respond to changes in fisheries which have 
occurred. I am confident that our organization will continue 
to show the creativity and dedication that has helped us meet 
and overcome our mutual problems in the past. There were 
those who felt that the need for international fishery commissions 
would decline in the era of 200-mile zones. History has shown 
that not to be the case. The International North Pacific Fish
eries Commission has a continuing role to play at a time when 
fisheries conflicts have become keen. The professional contacts 
and the personal relationships which we have developed through 
the organization have served us in good stead. The INPFC has 
kept open the lines of communication and has fostered the spirit 
of cooperation which we need in such times. For these reasons, 
I think you will agree that this Commission, like other interna
tional fishery organizations is more important now than ever. 

In conclusion, let me say that I am very grateful to acknowl
edge the excellent work of the INPFC over the last thirty years, 
and am proud to have been a part of this. I hope that you will 
all join with me in expressing confidence in its ability to meet 
the challenges of the years to come. 

Following his address, the Chairman introduced 
and welcomed Dr. D. A. McCaughran, Director of 
Investigations, International Pacific Halibut Com
mission, and Mr. R. I. Jackson, former Executive 
Director and guest of the Commission, who has under 
taken to write a history of the Commission. 
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6. PROCEDURES 

The Commission continued without change proce
dures 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 open
ing plenary session as the Chairman's report to the 
Commission for 1983. 

7(b) Action on reports submitted by the 
Secretariat 

The following actions were taken on reports sub
mitted by the Secretariat which had been referred to 
the Standing Committee on Finance and Administra
tion: 

I. Auditors' report for the fiscal year ended June 30, 1983 
ii. Details of items in the auditors' report for the !982f83 fiscal 

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

iii. Budget estimate for the fiscal year beginning July I, 1984 
and budget forecast for the fiscal year beginning July I, 
!985 
The Commission recommended that a budget totalling 
$318,456 (Canadian funds) be adopted for the fiscal year 
beginning July I, 1984. Each Contracting Party is to con
tribute a one-third share ($106,152). This amount is un
changed from that contributed in the 1982/83 and 1983/84 
fiscal years. The committee presented to the Commission 
a budget forecast totalling $397,020 (Canadian funds) for 
the fiscal year beginning July I, 1985. The forecast rep
resents a 25% increase over the budget for the 1984/85 
fiscal year and includes a forecast of funding required for 
the 1985 Symposium to be held in Tokyo. The budget 
forecast is provided for the guidance of national sections 
and is not to be considered for adoption until the 31st An
nual Meeting in 1984. 

iv. Administrative report for 1983 
The committee reviewed this report submitted by the Sec
retariat (p. 29 of this report) and recommended its accept
ance by the Commission. 

v. Status of receipt of information pertinent to Articles III 

!.(e) and IX 2. 
In discussion of this item the committee agreed that national 
sections should continue submission of reports as in previous 
years. 

vi. Moving expenses 
The committee reviewed a draft of moving expense regula
tions which had been prepared at its request and adopted 
a set of guidelines for payment of moving expenses on ap
pointment of a permanent Executive or Assistant Director 
whose residence at time of appointment is outside the greater 
Vancouver area. 

7 (c) Other administrative actions 

The Commission confirmed that the first plenary 
session of the 31st Annual Meeting of the Commission 
be held on Tuesday, November 6, 1984, in Vancouver, 
Canada, and endorsed the committee's recommenda
tion that the 32nd Annual Meeting be held in Tokyo, 
Japan, with the first plenary session on Wednesday, 
November 6, 1985. 

The Commission also endorsed the committee's 
recommendation that meetings of the Standing Com
mittee on Finance and Administration associated with 
the 1984 Annual Meeting be convened on November 
5, 1984. 

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 1983 Annual Meeting the com
mittee established two sub-committees to assist in the 
conduct of its work. These were: the Sub-Commit
tee on Salmon and the Sub-Committee on Non-Anad
romous Species which included three panels to con
sider matters related to the Bering Sea, the northeast 
Pacific, and king and tanner crabs. The 1983 Re
port of the Standing Committee on Biology and Re
search contained appendices prepared by these sub
committees and reference is made in the following 
sections to the report and certain of its appendices. 

Progress in publication of research and other mate
rial by the Commission was reviewed by the com
mittee. A composite list of research reports related 
to the Commission's work which had been published 
by nationals of the three countries in journals, 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 Commission at 
the second plenary session and adopted at the third 
plenary. At the time of adoption there were com
ments concerning information contained in the report 
and all national sections expressed their pleasure at 
the quality of the scientific information in the report. 
With adoption of the report, the Commission endorsed 
recommendations for changes in organization of work 
of the Standing Committee on Biology and Research 
as follows: 

The working panel on king and tanner crab is dis
solved and its responsibilities are to be assumed by 
the Bering Sea Panel within the Sub-Committee on 
Non-Anadromous Species. There were no changes 
in the terms of reference for the Sub-Committee on 
Non-Anadromous Species. 

The Commission also agreed to retain the present 
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time schedule for conduct of work of the Standing 
Committee on Biology and Research. 

9. AcTIVITIES OF THE CoMMISSION CoNCERNING 

SALMONIDS 

9(a) Background 

Responsibilities with respect to salmon were as
signed to the Commission through the Protocol 
amending the Convention which had been signed at 
Tokyo, April 25, 1978, and with the formal exchange 
of instruments of ratification at Tokyo, February 15, 
1979. Specifically, the Commission was to (I) pro
vide for scientific studies and for coordinating the col
lection, exchange and analysis of scientific data re
garding 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 sci
entific 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 ori
gin. To aid in these responsibilities the Contracting 
Parties agreed to establish a scientific program to co
ordinate their scientific research activities in the Con
vention area. 

9(b) Salmonid Research 

The Standing Committee on Biology and Research 
is responsible for planning and coordinating the re
search on anadromous salmonids required by the 
Convention and the analysis and reporting of that 
research. Research activities of the three national 
sections concerned with anadromous salmonids are 
summarized in Part III of this annual report. 

At the 30th Annual Meeting, the committee re
ferred matters concerning salmonids to a Sub-Com
mittee on Salmon with terms of reference as adopted 
by the Commission at the 1978 Annual Meeting. 

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

(I) Studies on distribution and continent of origin of salmon ids 

The 1983 research program was diverse and provided new in
formation pertaining to Articles III !.(a) and III !.(d) of the 
Protocol. New information was gained from high seas sampling 
and tagging, coded-wire tag recovery, scale pattern analyses, and 
from analyses of catch and effort statistics and biological data. 

(a) Studies pertinent to Article III l.(d) 
The sub-committee reviewed new information on continental 

origins of salmonids migrating in waters south of 46°N latitude. 
Significant new findings (and their source) include : (I) immature 

Bristol Bay sockeye occur between 180° and 175°W (tagging), 
(2) Amur River maturing chum and Bristol Bay coho salmon 
occur between !75°E and 175°W (tagging), (3) West Kamchatka 
pink salmon occur farther east than previously known (tagging), 
and (4) North American chinook salmon are indicated to occur 
in these waters (preliminary results from scale pattern analysis). 

As in 1982, the sub-committee report includes an updated, 
species-by-species summary of knowledge on continental origins 
of salmonids southwest of 46°N, 175°W. North American 
sockeye, chum, pink, coho, steelhead trout, and possibly chinook 
salmon occur in these waters and intermingle with Asian stocks. 
The committee concurred with the sub-committee's recommenda
tion to refer the information presented in the sub-committee 
report to the Commission for its use in implementation of Article 
III !.(d). The committee also endorsed the sub-committee's 
recommendation that research efforts be continued to advance 
the overall studies of distribution and continental origins of 
anadromous salmonids as required under Articles III l.(a), III 
!.(d), and X of the Protocol. 

(b) Other research to determine distributions and origins of salmon ids 
in the North Pacific Ocean and Bering Sea 

There was considerable new information on salmonids in wa
ters north of 46°N latitude. High seas tagging resulted in ex
tensions of known ranges of Alaska Peninsula, southern British 
Columbia, and West Kamchatka sockeye, Amur River chum, 
West Kamchatka and Norton Sound pink, and Kuskokwim Dis
trict coho salmon, and North American steelhead trout. Alaska 
Peninsula sockeye and Kuskokwim District coho are now known 
to occur within 38 nm of the pre-1978 land based driftnet fishery. 
The known range of maturing southern British Columbia sockeye 
was extended significantly westward to 46°33'N, !73°34'W, close 
to the pre-1978 landbased fishery area. The known range of 
North American steelhead was extended westward to 169°3l'E. 
The first information on distribution of southern Primore chum 
was obtained. A coded-wire tag recovery indicated the occur
rence of central Alaska chinook salmon well inside the south
eastern Bering Sea. 

The sub-committee reviewed new research results on the dis
tributions and temperature preferences of flying squid and sal
monids with respect to the area of the Japanese squid driftnet 
fishery . 

There was a new U.S. estimate of the potential yield loss to 
western Alaska and Canadian Yukon chinook fisheries resulting 
from the 1979 foreign groundfish fishery's incidental chinook 
catches in the Bering Sea. 

Other research on chinook and chum salmon distributions and 
origins is described under item (3) Special panel topic. 

(c) Reuiew of the japanese mother ship salmon fishery in the central 
Bering Sea 

A review made by Japan of the Japanese salmon mothership 
fishery catch, effort, and fishing patterns in the Bering Sea, in
dicated that three chronological stages of development occurred. 
The first period (1964-1967) was characterized by increasing 
levels of effort up to II motherships and 369 catcher boats. The 
second period (1968-1977) was characterized by full scale opera
tions. The third period (1978-1982) was characterized by much 
reduced fishing area and effort levels less than half the previous 
average. The number of motherships declined to 4 and catcher 
boats to 172. Catches of chinook salmon in the Bering Sea were 
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noted to consist mainly of 4-year-old fish, with considerable year 
to year variability in catches. Comparing offshore chinook 
catches to inshore western Alaskan and Kamchatkan catches two 
years later, Japan concluded that little if any relationship could 
be determined. 

The United States also evaluated catch, effort, and fishing 
patterns of the Japanese salmon mothership fishery. The U.S. 
noted that in the central Bering Sea the CPUE of chum salmon 
decreased sharply in the period 1978-82, and that although year
to-year variability existed, CPUE averaged 7% higher west of 
180° than east of 180°. Pink salmon CPUE also declined in 
recent years, particularly in the western area. The U.S. noted 
the average July catch and CPUE of chinook salmon increased 
since 1977. The average July catch increased by 53% and the 
CPUE increased by 189% , entirely due to the exceptionally 
large catch in 1980. Comparing chum catches in the central 
Bering Sea to catches made within the U.S. FCZ, it was noted 
that over 3 times as many chums were caught in the U.S. FCZ. 
The U.S. calculated that based solely on spatial requirements 
the area of the central Bering Sea west of 180° could accmmo
date 8 fishing fleets. Japan noted that this was not possible if 
one were to consider fish behavior and distribution. 

(2) Data and sample exchanges and publications 

The sub-committee noted the unprecedented volume and di
versity of data and sample exchanges, which made possible the 
productive research program of 1983. For the first time steel
head catches by the entire landbased driftnet fishery were re
ported. 

The sub-committee reviewed progress on joint comprehensive 
reports on salmon, the Statistical Yearbook, and the Bulletin. 
Of the seven joint comprehensive reports on salmon and ocea
nography, only the report on masu salmon has not been finished. 
Two joint reports called for at the last annual meeting (sum
mary of knowledge pertaining to Article III l.(d), and high seas 
distribution and origins of steelhead) are in preparation. The 
sub-committee recommended that four additional tables be in
cluded in the 1981 and future Statistical Yearbooks, to provide 
Japanese mothership and landbased driftnet salmon catch and 
effort statistics, totalled by area and by month and fishing season. 
The committee endorsed the sub-committee's recommendation. 

(3) Special panel topic 

The sub-committee devoted nearly one full day to discussion 
of origins of chinook salmon in the Bering Sea and contribution 
of Japanese hatchery-reared chum to high seas fisheries. 

Two scale pattern analyses were undertaken to determine the 
origins of chinook salmon incidentally caught by foreign ground
fish fisheries in the eastern Bering Sea and northwestern Gulf of 
Alaska (in 1979 and 1981), and of chinook caught by directed 
high seas mothership and landbased salmon fisheries (in 1980). 
Results for all of these fisheries and areas were discussed although 
the panel topic pertained only to the Bering Sea. Immature 
chinook in the Bering Sea part of the mothership fishery area 
were found to be predominantly western Alaska, although sig
nificant incidences of Asian and southeast Alaska/British Colum
bia fish were also indicated. A higher diversity of stocks was 
indicated in the North Pacific Ocean between 46°N and 52°N 
latitude. 

A preliminary scale pattern analysis of maturing 0.3 age chum 
salmon distributed throughout the North Pacific Ocean and Ber
ing Sea provided provisional estimates of stock composition in 
the high seas fishery area. Two parallel analyses were made, 
employing different categorization of major production areas. 
The first, using categories Japan, U.S.S.R., and North America, 
provided results contradictory to distributions as known from 
substantial tagging data. For instance, North American chum 
were shown to occur in the far western North Pacific Ocean. 
The second analysis employed the categories Japan, U.S.S.R./ 
Alaska, and Canada. The classification accuracy in this analy
sis was slightly higher than in the first, and the results were con

sidered to be more reasonable. 
Because these analyses are continuing and because of the im

portance of the subjects, the sub-committee recommended con
tinuation of the same special panel topic discussions in 1984. 
The committee concurred with this recommendation. 

( 4) Research plans for 1984 

The national sections agreed that the Ad Hoc Salmon Re
search Coordinating Group was essential to the coordinated 
research program to respond to the needs of the Commission, 
and that the group should continue its function. The sub-com
mittee recommended that the group meet in Tokyo in 1984, 
immediately before or after the meeting of the Scientific Sub
Committee of the Ad Hoc Committee on Marine Mammals, to 
consider the 1984 research program, and that the designated 
authors of the two joint comprehensive reports also meet at that 
time to coordinate report preparation. The committee endorsed 
this recommendation. 

The national sections exchanged and discussed their tentative 
research plans for 1984 and their requests for data and samples. 
The sections agreed to make special efforts to collect adipose 
fin-clipped salmonids from research catches for examination for 
coded-wire tags. Canada will continue research to determine 
the nature and incidence of marks and scars on salmonids caught 
in troll fisheries and to examine the rate of healing of scars and 
marks. Canada will also conduct parasitological studies aimed 
at determining continental origins of steelhead, and will increase 
the level of tagging of juvenile salmonids. Japan's proposed re
search program will be generally similar to that in 1983, with 
sampling and tagging in the North Pacific Ocean and Bering 
Sea to provide information on abundance, distribution, and ori
gins of salmonids. The usual oceanographic research will also 
be conducted. The United States will continue studies on the 
continental origins ofsalmonids, particularly chinook salmon and 
steelhead trout, by application of scale pattern analysis . Sam
pling and tagging may be done as part of cooperative U.S.
U.S.S.R. salmon research. The planned research activities of 
U .S. salmon observers on Japanese mothership~ are expected to 
be similar to those in 1983, but with increased emphasis on sam
pling of steelhead. Increased chinook salmon catch and escape
ment monitoring and biological sampling will be undertaken 
throughout Alaska, and the incidence of scarred salmon in Alaska 
troll fisheries will be further researched. 

During discussion of the Report of the Standing 
Committee on Biology and Research, spokesmen for 
each national section made comments respecting 
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salmonid research as follows: 

Canadian comments: 
We note that the continued research and tagging programs 

planned by the Ad Hoc Salmon Research Coordinating Group 
have led to acquisition of additional information regarding the 
continent of origin of salmonids, a matter of prime concern to 
this Commission, and we support continuation of this ad hoc 
committee's activities. 

With respect to the continent of origin studies, recent informa
tion indicating that Canadian salmon of some species may be 
distributed further westward than previously believed and thus 
possibly subject to interception by the Japanese high seas fish
eries is a matter of concern to us. We are eagerly looking for
ward to the results of additional field research and analyses that 
will shed further light on this question. 

In relation to Article III l.(d) of the Convention, Canada is 
pleased with the advances made in knowledge of the distribution 
and continent of origin of salmonids in the waters south of 46°N 
and recognizes the need for continuing studies in this area. 

We are also pleased to note that the research program has 
improved our knowledge regarding the continent of origin of 
steelhead trout taken on the high seas. The sport fish value of 
this species to British Columbia is ever increasing and we look 
forward to more detailed information in future years to ensure 
continued existence of this valuable Canadian resource. In this 
regard, we urge that every effort be made to provide samples 
for biological research from the incidental steelhead catch of the 
Japanese mothership fleet. 

The information regarding the continent of origin of chinook 
salmon taken incidentally in trawl fisheries in the eastern Bering 
Sea is also noteworthy. Canada has expressed its concerns in 
the past about this subject and we are pleased to see progress in 
this study area. We are also encouraged by the steps that have 
been taken by the Japanese salmon mothership fishery towards 
reducing its chinook catch in the central Bering Sea. However, 
we continue to be concerned about this catch, which includes 
large numbers of chinook salmon originating in the Canadian 
portion of the Yukon River, and anticipate that endeavors will 
continue to further decrease the catch of chinook in this mother
ship fishery. 

To assist in furthering our general knowledge on origins of 
salmonids taken on the high seas we wish to re-emphasize the 
importance of sampling research and commercial high seas salm
onid catches for coded-wire tags. We recognize that the range 
of salmonids, regardless of continent of origin, is diffuse and 
overlapping. We also recognize that salmonids interact with 
other species and this interaction is an important biological fact 
deserving of the Commission's attention. 

Canada would like to express its support of the mothership 
and catcher boat observer program and encourages the use of 
the numerous marine mammal observers to make observations 
on salmonids and collect samples. This, in our view, will aug
ment the research efforts of the few salmon observers and allow 
increased sampling of incidentally caught steelhead. 

We note with satisfaction the results of the Special Topics 
Session of the Salmon Sub-Committee, which discussed the issues 
of stock composition of the Bering Sea chinook catch and con
tribution of Japanese hatchery salmon to the high seas fishery. 

The dialogue was informative and we fully endorse the recom
mendation of continuing the same two subjects for the 1984 
Annual Meeting. 

We are still concerned about the possible consequences of the 
high seas squid fishery on the salmon resource and we strongly 
support the committee's recommendation for the provision of 
detailed statistics pertaining to the Japanese squid driftnet fishery 
in the North Pacific. 

With respect to the scientific studies to determine the continent 
of origin of anadromous species migrating in waters south of 46° 
north latitude, we are encouraged that considerable new informa
tion on this question has been obtained by the Standing Com
mittee on Biology and Research during the past year. This in
formation indicates that Canadian salmonids of some species may 
migrate further westward in the area south of 46° north than 
hitherto believed and thus may be subject to interception by the 
Japanese landbased fishery. In light of the significance of this 
new information, we view this matter with considerable concern 
and we strongly support the continuation of studies on distribu
tion and continent of origin of salmonids in these waters as re
quired under Article Ill l .(d) of the Convention. With this 
growing body of information, the Commission may wish to con
sider in the near future the appropriate actions which may be 
taken under Article III l.(d). 

Finally, Mr. Chairman, we emphasize the importance of all 
scientific exchange among the three national sections. We have 
always participated in scientific matters that are of mutual con
cern and look forward to continuing to do so in future years . 
We thank all the scientists for their efforts during this session and 
particularly thank the chairman for his contribution. We also 
thank the Secretariat and the interpreters for their participation 
and move to adopt the report with all its recommendations. 

United States comments: 
The United States National Section is very pleased with the 

function and work of the Standing Committee on Biology and 
Research. The committee report this year again attests to the 
high quality and completeness of research information exchanged 
among our member nations. We support all the recommenda
tions made by the committee and adoption of the report. In 
doing so I wish to make a few comments. 

On the chinook salmon interception issue in the mothership 
fishing area, we cannot over-emphasize the extreme subsistence 

and commercial dependence of our residents in western Alaska 
on this resource. Since most of the chinook salmon intercepted 
are of North American origin we urge that the Japanese salmon 
mothership industry work out satisfactory solutions which will 
lead to lower and verifiable levels of interception. These solu
tions should be reached before the next fishing season. The 
United States National Section is prepared to assist in the resolu
tion of the problem in any way possible. 

On salmon issues, the United States notes that with each pass
ing year, our high seas sampling program has provided us more 
surprising insights into the intermingling of North American and 
Asiatic salmonids in the Japanese salmon fishing areas. We 
have continued to uncover new evidences that salmonids of 
North American origin, including steelhead, are found farther 
westward in the North Pacific than originally conceived. We 
wish to continue to quantify the extent of their presence in the 
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western Pacific and be able to evaluate fishing strategies that 
will reduce their interception. In this regard, we urge con
tinued emphasis on the high seas salmonid sampling program, 
including the placement of United States scientific observers 
aboard Japanese vessels as needed. We support the request of 
our scientists to allow retention of steelhead caught by catcher 
boats for delivery to salmon motherships so that our observers 
can retain the fish as samples or collect the necessary biological 
information before they are discarded. 

With respect to the waters south of 46"N latitude, the United 
States has noted significant advances in knowledge on continent 
of origin of salmonid species migrating through this area. The 
Report of the Sub-Committee on Salmon clearly shows that 
sockeye, coho, pink, and chum salmon and steelhead trout of 
North American origin intermingle with Asian stocks in this area. 
Quantitative information indicates that significant numbers of 
Bristol Bay sockeye are still taken in the present landbased fish
ing area. Also, western and central Alaskan coho salmon are 
apparently present in high proportion between 175"E and 175"W 
longitude, and steelhead trout migrating south of 46"N are pri
marily of North American origin both in the previous and pre
sent landbased fishing areas. 

In view of the advances in knowledge, the United States is of 
the opinion that Commission discussion of recommendations per
taining to Article III !.(d) should begin. Now that the presence 
of North American salmonids is proven in the land based fishing 
area, the United States would like to explore strategies for mini
mizing interception of these fish. 

Japanese commmts: 
The Japanese National Section has carefully reviewed the Re

port of the Standing Committee on Biology and Research and is 
very pleased to know that cooperation in research activities 
among the three nations has been closer and closer and that the 
research has steadily brought about successful results. 

The Japanese National Section would like to express its heart
felt appreciation to the scientists of each nation and consultants 
from IPHC who participated in the committee deliberations and 
also to the Secretariat and interpreters who have contributed to 
the smooth proceedings of this meeting. At the same time, we 
would like to agree to adoption of this report. 

On behalf of the Japanese National Section, I would like to 
take this opportunity to make some comments regarding the con
tents of the report. 

It is a pleasure to know that a great amount of knowledge on 
continental origin of salmonids which migrate in waters south of 
46"N has been accumulated. The Japanese National Section 
would like to express its intention to continue the research ac

tivities to determine continental origin of the salmonids migrat
ing not only in areas pertaining to Article III !.(d) of the Con
vention but also in the entire Convention waters. 

For chinook salmon caught in the open sea areas in the Bering 
Sea, Japan has made voluntary restrictions with meticulous care 
to reduce the incidental catch of chinook for the three years from 
1981 to this year and measures to restrict the catch to less than 
110,000 chinook have been effective. To some extent, chinook 
salmon are unavoidably caught when fishing operations target 
on Asian origin chum and pink salmon. However, we also 
know well the great concern of the Alaskan fishermen regarding 

the chinook salmon issue. Therefore we have been holding meet
ings with the Alaskan native people since last week and have 
seriously exchanged views prior to making decisions on the new 
voluntary measures which will be implemented from 1984 on
wards. To my regret we could not accept the request made by 
the native people because it would make virtually impossible the 
operations of the Japanese mothership fishery. The negotiations 
are still going on and, even if we cannot reach agreement at this 
time, we will continue to exert as much effort as possible to reach 
an agreement. It is a matter of course, however, that we cannot 
accept a request that would greatly restrict the right of operations 
of the Japanese mothership fishery. On this point, I think we 
can have your support. 

In the review of the Japanese mothership salmon fishery, the 
United States has estimated that eight mothership fleets can 
operate in the open sea west of 180" in the central Bering Sea. 
This estimate did not take into consideration the characteristics 
of distribution and migration of salmon, etc., and was made 
simply by taking areas only into account. If we apply the same 
method to the entire fishing grounds for the mothership salmon 
fishery the number of fleets which can operate within the area 
would be estimated as 40. Thus, we have to say the estimate 
appears to be quite unrealistic. 

According to the Report of the Standing Committee on Biology 
and Research this year, as a result of the research activities made 
for six fishing seasons, a substantial amount of information has 
been accumulated on the continent of origin of anadromous 
species migrating in waters south of 46"N, between 175"E and 
175"W. 

Based on the information obtained so far, it has been made 
clear that although some salmonids which originated in North 
America migrate to this water and are intermingled with Asian 
origin salmonids, the chum and pink salmon which are most 
abundant in these waters are mostly of Asian origin. 

With this knowledge, we consider that there is little validity in 
having the area south of 46"N and between 175"E and 175"W 
designated as a prohibited area. However, we would like to 
state that we defer our right to propose an amendment to the 
Annex to the Convention with respect to the landbased fishery 
regulations until the time when we are able to make a com
prehensive judgment based on the information which can be ac
crued from the expanded research and studies on distribution and 
continent of origin of salmonids not only in the waters mentioned 
above but also in the other waters as recommended by the Stand
ing Committee on Biology and Research. 

We also would like to express our intention to continue our 
research on continent of origin of salmonids migrating in the 
Convention area in cooperation with the United States and 
Canada. 

The Commission, during discussion of an agenda 
item related to salmonid research, took consideration 
of other fisheries in the Convention area and their 
effect on adadromous species. Comments were made 
by each national section as follows: 

Canadian comments: 
We view with concern the increasing incidence of lost and 

discarded nets and debris which cannot help but reduce the num-
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hers of salmonids returning to their countries of origin. In this 
regard Canada is interested in receiving further information con
cerning the proposed workshop announced by the United States 
Section. In an effort to estimate the impact of!ost and discarded 
nets, we request that the National Sections develop a system for 
recording and advising the Secretariat on an annual basis on 
the time, place, type, and quantity of nets lost or abandoned. 

Canada continues to be concerned about high seas driftnet 
fisheries for squid, marlin, and other fisheries which may inci
dentally catch or damage salmonids. In this connection we 
wish to reiterate the request made by the Standing Committee on 
Biology and Research for detailed catch and effort statistics, by 
month and area, for the Japanese squid driftnet fishery in the 
North Pacific. 

United States comments: 
The United States National Section is encouraged by the ac

tions of member nations to ensure that any fishing for non
anadromous species which takes place in the Convention area is 
in accord with present regulations. The United States has taken 
steps to advise non-member nations which operate driftnet fish
eries in the North Pacific of restrictions on interception of salm
onids. We are extremely pleased that the positive and construc
tive action taken by Japan to ban importation of illegally caught 
salmon during the 1983 fishing season will continue. 

We continue to be concerned about the potential interception 
of salmon in the high seas squid fishery and would like to explore 
with the other parties means of acquiring more information on 
the extent of incidental catches of salmonids. 

Japanese comments: 
Japan has presently established voluntary regulations regard

ing the northern and eastern limits of operation for the marlin 
and other driftnet and squid driftnet fisheries to avoid the inci
dental take of North American origin salmonids. Japan will 
continue these regulations and instruct its fishermen to observe 
the regulations. 

Taking into consideration the information provided at this 
annual meeting, we believe these fisheries have had no influence 
on salmonids of North American origin. However, we have 
fully understood the U.S. and Canadian concerns about net 
marked salmon and we think that a comprehensive review should 
be made when more information is provided by Canada and the 
United States. 

Japan is also going to provide statistics on catch and effort 
for the squid gillnet fishery for the next annual meeting. With 
respect to the workshop concerning discarded or lost nets pro
posed by the United States and mentioned by Canada, we would 
like to discuss this matter among ourselves when we return to 
Japan after this meeting. 

10. AcTIVITIES OF THE CoMMISSION CoNCERNING 

NoN-ANADROMous SPECIES 

Articles of the amended Convention provide that 
the Contracting Parties shall work towards the estab
lishment of an international organization with broader 
membership (than the three Contracting Parties) deal
ing with species of the Convention area other than 

anadromous species. The Convention also provides 
that pending te establishment of such an interna
tional organization, the Commission would provide 
a forum for cooperation among the Contracting 
Parties with respect to the study, analysis and ex
change of scientific information and views relating to 
the stocks of non-anadromous species of the Conven
tion area, including information and views relating 
to all relevant 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. 

At the 1978 Annual Meeting the Commission estab
lished a Sub-Committee on Non-Anadromous Species 
to assume the responsibilities of the former Sub-Com
mittees on Bering Sea and Northeast Pacific Ground
fish. Within this sub-committee two panels were 
created to deal with matters concerning the Bering 
Sea and the northeast Pacific. In 1982 the respon
sibilities of the sub-committee were expanded to in
clude king and tanner crab, and a working panel to 
consider those species was also established. 

At its 1983 meeting the sub-committee received, 
amended, and adopted reports which had been pre
pared in advance by pre-designated rapporteurs for 
the three panels. The following is a summary of the 
various proceedings of the panels and the sub-com
mittee. 

l. Bering Sea Groundjish 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 re
search on groundfish in the Bering Sea and empha
sized 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 operated under area
time restrictions and catch limitations established by the 
United States through its 200 mile extended jurisdiction 
authority. The United States is the only nation permitted 
to fish for Pacific halibut in the eastern Bering Sea. 

(ii) The total catch of groundfish and squid by all nations 
other than the United States in 1982 was 1.19 million t, 
85,200 t less than in 1981. Proportions by nation were: 

Japan, 81%; Republic of Korea, 16% ; West Germany, 
1% ; and less than I% for Taiwan. Catches by United 
States fisheries continued to increase in 1982 reaching 
59,000 t by domestic fisheries and 108,603 t by joint-ven
ture fisheries. 

(iii) As in past years, pollock was the predominant species in 
the catch by fisheries other than those conducted by the 
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United States, and accounted for 81% of the total. Sec
ondary species were: yellowfin sole (6%), turbots (5%), 
and Pacific cod (2 % ). 

(iv) Incidental catches of halibut in other than U.S. fisheries 
in 1982 were 423,340 halibut or 1,609 t, a decrease of 
57% from the 988,731 halibut taken in 1981. Incidental 
catches in U.S. joint-venture fisheries in 1982 were 
412,100 halibut, an increase of 300% from the 103,600 
halibut taken in 1981. An additional 1,103 t of halibut 
were taken incidentally in the U.S. domestic fishery. 
Incidental catches in 1982 of Pacific salmon, king crab, 
and tanner crab are reported by the salmon and non
anadromous sub-committees. 

(b) Status of s locks 

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

(ii) Pollock abundance has been stable during 1975--82 but 
the recruitment pattern of recent year classes are of con
cern. Therefore, the population should be monitored 
more closely in 1984. 

(iii) Pacific cod abundance has increased substantially since 
the mid-1970s because of the strong recruitment of the 
1977 year class. Abundance remained high in 1983. 

(iv) Yellowfin sole abundance remains substantially higher 
than during the early 1970s due to the abundant 1966--70 
and 1973-76 year classes. The population is expected to 
remain in good condition in coming years. 

(v) Turbot abundance has generally been satisfactory in re
cent years. 

(vi) Abundance of" other flatfish" is at a high level primarily 
because of the substantial increase of rock sole, flathead 
sole, and Alaska plaice. 

(vii) Sablefish and Pacific ocean perch abundance remains at 
a low level. 

(viii) Atka mackerel resource has been in good condition in 
recent years. 

(ix) There is little information to assess the condition of the 

squid resource but it is assumed to be lightly exploited. 
(x) Substantial increases in biomass of" other species" (scul

pins, sharks, skates, smelts, and octopuses) that currently 
have slight economic value but have potential value or 
are important ecosystem components indicate that these 
resources are in good condition. 

(c) Research activities 

(i) Japan conducted five types of surveys in 1983: (I) an 
oceanographic and hydroacoustic midwater trawl survey 
of pelagic pollock in the Aleutian Basin in January to 
March, (2) a multi-vessel survey of young pollock in the 
eastern Bering Sea in May-June and August, (3) a trawl 
survey of Aleutian Island area groundfish in cooperation 
with U.S. vessels in July to November, (4) a sablefish 
and Pacific cod longline survey in the eastern Bering Sea 
and Aleutians in June to July, and (5) a gear modification 

study in July to August to determine methods of reducing 
incidental catches of Pacific halibut and sablefish in the 
fisheries for Greenland turbot and pollock. 

(ii) The U.S. conducted three surveys in 1983: (I) a winter 

crab-groundfish survey in the eastern Bering Sea in Feb
ruary, (2) the standard summer crab-groundfish survey 
in the eastern Bering Sea in June to August, and (3) the 
Aleutian groundfish survey in July and August in coopera
tion with Japan. 

(iii) Japan plans five research surveys in 1984. Besides con
tinuation of the spring and fall multi-vessel survey on 
young pollock, the longline survey on sablefish and Pacific 
cod, and the gear and fishing technique modification 
studies to find means of reducing catches of non-targeted 
species in Japanese trawl fisheries, Japan will conduct a 
groundfish survey in the eastern Bering Sea in coopera
tion with U.S. survey efforts. 

(iv) The U.S. plans one survey in 1984, the standard crab
groundfish survey in the eastern Bering Sea. 

(v) The IPHC plans a juvenile halibut survey in the eastern 
Bering Sea in 1984. 

2. Northeast Pacific Groundfish Research 

The Northeast Pacific Panel of the Sub-Committee 
on Non-Anadromous Species reviewed results of com
mercial 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 promulgated by Canada 
and the United States within their respective 200 mile 
fishery zones. 

(ii) Canadian landings -Other than halibut decreased slightly 
to 34,563 tin 1982. Principal species were Pacific ocean 
perch (5,983 t), " other rockfish " (5,091 t), Pacific cod 
(4,808 t), lingcod (4,155 t), and sablefish (3,974 t). Trawl 
landings were 28,229 t and those by other gear (trap, 
longline, handline) were 6,334 t. 

(iii) U.S.S.R. vessels received 9,391 t of hake and 149 t of 
pollock from Canadian vessels in a joint-venture fishery. 

(iv) Polish vessels caught 10,357 t of hake in the Canadian 
portion of the Vancouver Area in 1982. In addition, 
Polish vessels received 10,222 t of hake from Canadian 
vessels in the joint-venture fishery. 

(v) Total catch by the Japanese groundfish fishery in the 
northeastern Pacific in 1982 decreased 8.9% from 1981, 
to a total of 101,560 t. The trawl fishery contributed 
73,831 t to this total, a decrease of 8.2% from 1981. 
Almost all (96.7 % ) of the trawl catch was taken in U.S. 
waters. Pollock, Pacific ocean perch, and arrowtooth 
flounder continued to be the major species in the trawl 
catch. Almost all of the 1982 decrease in trawl produc
tion was accounted for by decreases in Pacific ocean perch 
(- 3,825 t), arrowtooth flounder (- 4,507 t), Pacific cod 
(-869 t), "other fish" (-813 t), and sablefish (-357 t). 
Increases occurred in pollock ( + 2,842 t) and " other 
flounder" ( +974). In Canadian waters Japanese ves
sels caught 2,237 t of hake. Landings by the longline 
fleet decreased 10.9% from 1981, to a total of 27,729 t 
with Pacific cod (22,069 t) and sablefish (4,414 t) con
tributing the majority of the catch. The total longline 
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catch was taken in U.S. waters. 
(vi) The total estimated catch for the Republic of Korea in 

the Gulf of Alaska during 1982 was 50,324 t. Principal 

species caught were pollock (37,566 t) and Atka mackerel 
(4,672 t) . 

(vii) Bulgarian vessels engaged in a joint-venture fishery with 
U.S. catcher vessels processed 7,253 t (97.7% hake) off 
Washington-California during 1982. 

(viii) The total estimated catch in the U.S. joint-venture fishery 
was 143,603 t; 74,450 tin the Gulf of Alaska and 69,153 t 
off Washington-California. 

(ix) The total catch of Pacific halibut in 1982 by North Amer
ican setline vessels in the northeast Pacific including the 
Bering Sea was 17,313 t, an increase of2,362 t from 1981. 

(x) The incidental catch of halibut in non-U.S. fisheries in 
the Gulf of Alaska in 1982 was 562,200 fish, an increase 
of 35% from 1981. The weight (2,690 t) was a 7.6% 
increase from the 1981 catch. Japanese fisheries ac
counted for 81.3% of this total weight and Korea 18.7% . 

(xi) Incidental catch of halibut in non-U.S. trawl catches off 
Washington, Oregon, and California remained insignifi
cant in 1982. 

(b) Status of stocks 

(i) Abundance of adult halibut is still considered to be low 
by the International Pacific Halibut Commission, al
though increased CPUE for adults and juveniles in 1982 
is encouraging. 

(ii) U.S. scientists feel there continues to be little evidence of 
any improvement in the condition of Pacific ocean perch 
stocks of the Gulf of Alaska. Japanese scientists consider 
that stocks of Pacific ocean perch have not recently de
teriorated. 

(iii) Canadian scientists indicated that Pacific ocean perch 
stocks off Canada have undergone considerable overex
ploitation largely as a result of excessive removals by non
Canadian fleets in 1965-74 and require rehabilitation. 

(iv) Japanese scientists assessed the " other rockfish " stocks 
in the Gulf of Alaska Region and concluded that these 
stocks were not in poor condition. 

(v) Both Japanese and U.S. scientists agree that there is an 
increase in the sablefish stock in the Gulf of Alaska. 
Based on surveys conducted in 1969 and during 1979-82, 
Japanese scientists feel that the stock is in good condition . 
In contrast, U .S. scientists feel that until the uncertainties 
in using CPUE data and other important biological fea
tures are resolved, they favor a conservative management 
approach. Canadian scientists believe that conservative 
management strategies should be employed until the new 
biological information on sablefish has been assessed. 

(vi) Both U .S. and Japanese scientists agree that the stocks 
of Gulf of Alaska pollock are in good condition but Japa
nese scientists believe that the U.S. has underestimated 
MSY of pollock. 

(vii) Based on CPUE data both U.S. and Japanese scientists 
consider the Pacific cod stock in the Gulf of Alaska to be 
in good condition. 

(viii) Recent calculations by Soviet scientists indicate MSY of 
Atka mackerel in the Gulf of Alaska to be 16,610 to 

26,750 t, slightly lower than previous calculations, and 
that the mean value of 22,000 t should be set as the EY. 

(ix) U.S. scientists feel that flatfish stocks have been lightly 
exploited and believe EY equals MSY (67,000 t). 

(c) Research activities 

(i) In 1983 Canada conducted: trawl surveys to estimate 
abundance and biology of Pacific ocean perch and other 
rockfish; field studies to monitor the contributions of the 
strong 1977 year class of sablefish to the fishery; tagging 
studies on lingcod, English sole, and dogfish; bottom
trawl surveys of juvenile flatfish and Pacific cod to assess 
year class abundance; an echo-sounder survey of Goose 
Island Bank in Queen Charlotte Sound for the trawl
ability of the bottom; hydroacoustic trawl surveys of 
Pacific hake in cooperation with U .S. hydroacoustic trawl 
surveys. 

(ii) Japan continued its annual longline survey of sablefish 
and Pacific cod in the Gulf of Alaska in 1983 in coopera
tion with U.S. 

(iii) In 1983 the U.S. conducted: trawl surveys of Gulf of 
Alaska groundfish in cooperation with U.S.S.R. and 
R.O.K.; a study of pre-recruit rockfish using a sub
mersible; a field study to compare the fishing power and 
fish size selectivity features of two types of sampling trawls ; 
a hydroacoustic mid water survey and bottom trawl survey 
of pollock in the Shumagin-Kodiak area; a survey of 
sablefish off southeastern Alaska for measures of abun
dance change and composition and to compare the effec
tiveness of different-aged baits and the efficiency of rec
tangular and conical traps; a trap survey of sablefish in 
west coast waters for measures of abundance and com
position; a coordinated hydroacoustic and bottom-trawl 
survey of Pacific coast hake and rockfish; and a coopera
tive U.S.-U.S.S.R. ichthyoplankton survey off Washing
ton-California. 

(iv) Research activities carried out by the International Pacific 
Halibut Commission during 1983 were : (a) a trawl survey 
of juvenile halibut in the Gulf of Alaska; (b) the stand
ardized longline survey of adult halibut in the Gulf of 
Alaska and off Canada; and (c) comparative fishing be
tween conventional setline and snap-on gear in the Kodiak 
Area. An additional study ofsetline gear was conducted 
in late July and early August in the Southeastern Area 
using underwater observations. The IPHC consultant 
reported orally that other studies conducted include: a 
comparison of trawl and setline catches of halibut off 
Canada and in the Gulf of Alaska; testing the effect of 
circle hooks on halibut CPUE; testing a fiberglass insert 
in side-entry crab pots designed to increase tanner crab 
catches and reduce halibut catches. 

(v) Canadian research projects for 1984 are not yet finalized . 
(vi) In 1984 Japan plans to continue its longline survey of 

sablefish and Pacific cod in the Gulf of Alaska in size and 
manner similar to that of 1983. A joint Japan-U.S. 
trawl survey will be conducted for estimating biomass 
and collecting biological information on groundfish stocks 
in waters west of the Yakutat Area of the Gulf of Alaska. 

(vii) In 1984 the U.S. plans to: continue its sablefish trap sur-
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veys in the Gulf of Alaska; conduct a comprehensive bot
tom trawl survey of Gulf of Alaska groundfish ; conduct a 
coordinated hydroacoustic survey and ichthyoplankton 
survey of pollock during the spring spawning period in 
Shelikof Strait; examine the Middleton Island grounds of 
the Gulf of Alaska for the presence of spawning pollock 
aggregations by means of bottom-trawl and hydroacoustic 
survey; conduct a bottom-trawl survey limited to ground
fish of the continental slope region off Washington and 
Oregon; and conduct a trap survey of west coast sablefish 
using a modified experimental design. 

3. King and tanner crab research 

The King and Tanner Crab Panel considered docu
ments pertaining to fisheries and research on eastern 
Bering Sea crab populations. Results of these de
liberations were contained in the panel's report m 
which the following points were emphasized: 

(a) Nature of the fishery 

(i) Regulations imposed on U .S. fishermen harvesting crab 
from the eastern Bering Sea include restrictions on size 
and sex of crabs, gear, seasons, and total catch. Fisheries 
for king and tanner crab by other nations are prohibited. 
King and tanner crabs caught incidentally during trawl 
and longline fisheries may not be retained and must be 
returned to the sea. 

(ii) The U.S. catch of king crabs in the eastern Bering Sea 
declined from 8.1 million crabs in 1981 to 3.2 million 
crabs in 1982. The 1982 catch is the lowest recorded 
since 1959. Red king crab catches declined drastically 
(89% ) while blue king crab catches increased (12 % ). 
Species composition of the 1982 catch was 21 % red king 
crab and 79% blue king crab. In 1982, blue king crab 
became the dominant species in the catch for the first 
time. 

(iii) The 1983 tanner crab catch was 26.1 million crabs as 
compared to 29.0 million crabs in 1982. Catches of C. 
bairdi decreased substantially (54% ) while catches of C. 
opilio decreased slightly (I % ). Species composition of 
the 1983 catch was 9% C. bairdi and 91 % C. opilio. 

(iv) The incidental catch of king crabs in non-U.S. fisheries 
was 0.7 million crabs in 1981 and 0.4 million crabs in 
1982. Species composition of this 1982 incidental catch 
was 19.4% red king crab, 5.4% blue king crab, and 75.2 % 
other king crabs (Lithodes spp.). The incidental catch 
of king crab in join-venture fisheries was 1.1 million 
crabs in 1981 and 0.2 million crabs in 1982. More than 
99% of the king crab were red king crab. The 1982 
incidental catch of tanner crabs in non-U.S. fisheries was 
2.3 million crabs as opposed to 5.6 million crabs in 1981. 
Species composition of this 1982 incidental catch was 14% 
C. bairdi, 55% C. opilio, and 31 % other tanner crabs. 
The incidental catch of tanner crabs in joint-venture 
fisheries was 0.1 million crabs in 1982 and 0. 7 million 
crabs in 1981. Almost all of the 1982 joint-venture in
cidental catch was C. bairdi (54% ) or C. opilio (46~0 ) and 
other species accounted for less than 0.1 % . 

(b) Status of stocks 

(i) Data from research surveys and commercial fisheries both 
indicate that the abundance of red king crab (greater 
than 134 mm carapace length) in Bristol Bay is the lowest 
on record. Estimated abundance of legal crab (mini
mum size 165 mm) declined from 4.7 million in 1982 to 
1.5 million in 1983 (68% ). Research data indicate low 
recruitment to the Bristol Bay fishery for at least I to 2 
years. Abundance of commercial-sized blue king crab 
in the Pribilof Islands area is also declining (1.2 million 
in 1982, 0.6 million in 1983) and size-frequency informa
tion indicates further declines over the next I to 2 years . 
Abundance of blue king crab greater than 119 mm in the 
Northern District declined substantially (6.8 to 3.5 mil
lion, or 49% ) but was still the second highest on record 
(1978 to 1983). Size-frequency data, however, indicate 
further declines in the Northern District stock next year. 

(ii) In the area south of 58°N, the U.S. survey showed de
clines in the abundance of large (greater than 129 mm 
carapace width) and medium-sized (85- 129 mm) male 
C. bairdi from 1982 to 1983. The abundance of large 
males declined by 32% and the abundance of medium
sized males declined by 43% . Declining abundance of 
large males was also indicated by commercial fisheries 
data and further declines in recruitment are expected. 
There are no commercially important stocks north of 
58°N. 

(iii) In the area south of 58°N latitude, U.S. survey data 
showed significant declines in the abundance of small 

(less than 110 mm carapace width) male and small (less 
than 64 mm) female C. opilio. Size frequency data 
showed that declines in male abundance were largest in 
the 55 to 80 mm size range. The estimated abundance of 
legal-sized (greater than 77 mm) males increased from 
308. 1 to 345.9 million crab and the estimated abundance 
of large (greater than 110 mm) males increased from 10.8 
to 12.9 million crab. Increases were attributed to an 
immigration from areas to the north as well as local re
cruitment. In the area north of 58°N, there were sig
nificant declines in the abundance of large (greater than 
64 mm) females and legal (greater than 77 mm) males. 
The abundance of legal males declined from 335.2 million 
crab in 1982 to 220.1 million crab in 1983. Size fre
quency data showed a strong modal size group of males 
at 20-35 mm, a paucity of crab in the 35-50 mm range 
and declining abundance in the 50--100 mm range. The 
abundance of large (greater than 110 mm) males was, 
however, stable. 

4. International Symposium 

(a) 1983 Grounqfish Symposium 

At its 1980 Annual Meeting, the Commission 
stressed the need for a wider forum which would 
facilitate the orderly exchange of fisheries statistics 
and allow scientists the opportunity of exchanging 
views and theories related to fisheries science. This 
concept resulted in the first International Groundfish 
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Symposium held in Vancouver, Canada during the 
1981 INPFC meetings. The 1983 Symposium was 
the second such conference and included paper on 
three topics: 

(l) Biology, stock assessment, and management of 
pollock; 

(2) Stock assessment and population fluctuation 
in Pacific cod; and 

(3) Biology, stock assessment, and management of 
Pacific hake in the North Pacific region. 

Scientists from the INPFC member nations and the 
Republic of Korea, Taiwan, Poland, and the U.S.S.R. 
were invited to present papers and to participate in 
the discussions on these groundfish stocks in the North 
Pacific. The Symposium was held October 26 to 28, 
1983 and was attended by more than 50 scientists. 
Twenty-one of the 24 invited papers were presented 
during the three sessions. Scientists from the U.S.S.R. 
and Poland were not able to attend although the pa
per received from Poland was presented. 

Dr. D. L. Alverson, U.S. Commissioner, and 1983 
Chairman of the Standing Committee on Biology and 
Research, summarized the Symposium and high
lighted the advances made in the knowledge of the 
biology and stock assessment of pollock and hake 
stocks. He acknowledged that discussions on the 
pollock stocks, possibly the most valuable fishery re
source in the world's oceans, were very timely and 
valuable. He commented that we still need addi
tional research to develop analytical models to eval
uate alternative management strategies for these major 
resources. He further stated the need to consider 
these resources in the context of the groundfish com
munities, marine mammals, and the ecology of the 
North Pacific region. 

Dr. Alverson concluded his review by acknowledg
ing the importance of this meeting and future sym
posia in providing an international forum for sci
entists to review the advances in fishery science and 
to develop new hypotheses on the environmental, 
ecological, and biological processes controlling the 
dynamics and productivity of the fishery resources in 
the North Pacific region. He also advocated that the 
scientists from member nations continue to work for 
the development of a permanent forum involving all 
nations fishing within the North Pacific that would 
establish an arena for international peer review and 
discussions of research results. 

The organizing committee noted that the proceed
ings of the symposium would hopefully be published 
within 18 months. 

The Sub-Committee on Non-Anadromous Species 
largely concurred with the reviewer's assessment of 
the 1983 Symposium and was gratified at the con-

tributions from non-member nations. The sub-com
mittee noted that member nations made the majority 
of the contributions however, and regarded more ex
ternal contributions as valuable for future sessions of 
this type. The sub-committee commended the or
ganizing committee members and endorsed the con
cept that the papers submitted be reviewed and edited 
for publication in the INPFC Bulletin series. The 
sub-committee also recommended that the organizing 
committee of the 1983 Groundfish Symposium act as 
an editorial board for the papers submitted to the 
Symposium and arrange for their review and publica
tion. 

The views of the sub-committee regarding the 1983 
Symposium were endorsed by the Standing Commit
tee on Biology and Research which considered that the 
Symposium was stimulating, informative, and success
ful. The Commission endorsed the committee's re
commendation for eventual publication of the Sym
posium papers. 

(b) Future symposium 

The Standing Committee on Biology and Research 
recommended that an organizing committee similar 
in nature to that formed for the 1983 Symposium, 
chaired by a member from Japan, be formed to plan 
an international symposium mainly concerning non
anadromous species, to be held during a three day 
period in conjunction with the 1985 Annual Meeting 
in Japan. Organizing committee members subse
quently named were: Canada-R.J. Beamish, Ja
pan-!. Ikeda, United States-Loh-Lee Low. Topics 
proposed for the Symposium were: 

(1) Biological interactions of fisheries resources in 
the North Pacific region 

(2) Environmental and biological factors affecting 
recruitment, distribution, and abundance of 
non-anadromous species. 

During discussion of activities of the Commission 
concerning non-anadromous species, a spokesman for 
each national section made comments as follows: 

Canadian comments : 
We note the success of this year's Symposium on Non-Anadro

mous Species. We strongly endorse this forum for broader sci
entific exchange on all species and fully support the proposed 
1985 Symposium to be held in Japan. We approve the topics 
selected for the 1985 Symposium and heartily support the ex
pansion of this medium of scientific exchange. We are pleased 
that the Symposium will deal with the complex questions of 
interspecific interactions. 

United States comments: 
The United States National Section would like to take this 

opportunity to commend the Japanese National Section, and in 



16 ANNUAL REPORT 1983-NORTH PACIFIC COMMISSION 

particular the Far Seas Fisheries Research Laboratory at Shimizu 
for their contributions to the U.S.-Japan groundfish surveys in 
the Bering Sea-Aleutians Region, and cod surveys in the Gulf 
of Alaska. The close coordination of these surveys has provided 
our scientists opportunities to work side-by-side in the planning 
and conduct of field work. We are pleased to note that our 
joint efforts of recent years have produced significant new knowl
edge on the status of the groundfish resources and brought our 
views closer together. 

While we are generally pleased with cooperative research mat

ters we are, however, disappointed that Japan has dropped its 
crab research program so soon-particularly at the time when 
the crab resources have been declining rapidly and there is a 
greater need to find out why. We believe it is our mutual re
sponsibility to conduct research on crabs since the Japanese 
groundfish fisheries have an impact on the resources. We urge 
that you consider reinstating some level of research on crabs, 
especially on factors that affect their productivity. We also urge 
that experiments be increased on gear technology to reduce in
cidental catch of crabs and other prohibited species. 

Through the efforts of INPFC and the conduct of extensive 
field programs by member governments, we have accumulated 
a great volume of data that are among the best and most detailed 
in the world. We now have a greater opportunity to contribute 
significantly to the advancement of fishery science in the North 
Pacific, and we urge that more support be given to our scientists 
in their attempts to jointly analyze data and compile integrated 

reports for timely use. 
On groundfish symposia, we are pleased to note that there is 

agreement to hold such an international symposium in conjunc
tion with the annual meeting in 1985. We look forward to a 
very informative and stimulating scientific session, as the one we 
saw this year. The symposium has drawn together more sci
entists, including those from academia who can contribute much 
to the scientific foundation of this Commission. The Commis
sion's experiment to test the success of such symposia to strengthen 
the function of the Commission has proven itself. The United 
States National Section proposes that the Commission provide a 
stronger foundation to the convening of the 1985 and future 
symposia. 

Japanese comments : 
For non-anadromous species, the scientific information has in

creased remarkably because of expansion of the research effort 
including that for joint surveys. As a result, we are pleased to 
know that the views on stocks of each species have become closer 
and that the status of stocks of various species in the Bering Sea 
and Aleutian region is generally good. We sincerely hope that 
these views of the scientists of the three nations regarding favor
able stock conditions will be fully reflected in fishery manage
ment within the U.S. FCZ so that the stocks will be reasonably 
utilized. 

As for crab, Japan is no longer fishing the stocks. However, 
according to the information obtained from the United States, 
we are surprised to learn that the king and tanner crab stocks are 
in extremely bad condition. I think this points out the need to 
have realistic and efficient management plans. 

In the Groundfish Symposium held in conjunction with this 
annual meeting, various information on pollock, hake, and Pacific 

cod was exchanged and we learned that the symposium was com
pleted with great success. We believe it meaningful that the next 
international symposium will be convened in Tokyo in 1985 
during the period of our annual meeting with the topics being 
" Biological interactions of fisheries resources in the North Pa
cific Ocean", etc. However, here we would like to confirm 
that future symposia will be held only in the case where the 
Commission approves a recommendation for a symposium by the 
Standing Committee on Biology and Research and where sci
entists, after deliberations, determine appropriate topics. 

The Commission endorsed the recommendations 
made pertaining to the committee's activities includ
ing planned working group meetings in 1984 on joint 
surveys and sablefish, the plans for holding a work
shop to cover aspects of aging salmonid and non
anadromous species, and the International Sympo
sium planned in conjunction with the 1985 Annual 
Meeting in Tokyo. 

11. AcTIVITIES OF THE CoMMISSION CoNCERNING 

MARINE MAMMALS 

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

The committee proper has met 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 1983 Annual Meeting the Commission re
ceived a report from the Ad Hoc Committee on Ma
rine Mammals to which it had referred the agenda 
item " Consideration of status of Article X and Annex 
1 (c) with respect to anadromous species in the Con
vention area and species of marine mammals caught 
in fishing for anadromous species ". The chairman 
of the committee, Mr. Robert M. Thorstenson of the 
United States, submitted his report at the third ple
nary session. In the report it was recorded that the 
scientific sub-committee, chaired by Mr. Jun Ito of 
Japan, had met in Tokyo, February 21 to 25, 1983. 
At that meeting the sub-committee had reviewed re
search activities in 1982, various research programs, 
and planned research activities in 1983. The com
mittee heard preliminary summaries of research ac
tivities in 1983 given by Japanese and United States 
scientists. Japanese research included collection of 
statistical and biological material on incidentally 
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caught marine mammals, sighting surveys for esti
mating abundance, acoustic studies, and experiments 
to reduce or eliminate the incidental take of Dall's 
porpoise. United States research included censusing 
of marine mammal populations and monitoring and 
sampling the incidental take of marine mammals. 

The Report of the Ad Hoc Committee on Marine 
Mammals was adopted including the recommenda
tion that its scientific sub-committee meet in Tokyo 
in February or March 1984. 

12. PuBLICATIONS oF THE CoMMISSION 

The Commission publishes an Annual Report, a 
Bulletin, and a Statistical Yearbook. The Annual 
Report and Bulletin are published in separate English 
and Japanese versions of identical content. The Bul
letin is published at irregular intervals. The Statisti
cal Yearbook contains data on catches of species of 
interest to the work of the Commission. Information 
on the current status of these three publications IS 

given at the end of this Annual Report. 

13. OFFICERS ELECTED FOR 1984 

The Commission elected the following officers for 
1984 in accordance with its Rules of Procedure: 

Chairman of the Commission 
Mr. Gary C. Vernon of Canada 

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

Secretary of the Commission 
Dr. Dayton L. Alverson ofthe 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 meet
ing. 

14. CLOSING REMARKS AT THE FINAL PLENARY 

SESSION 

Concluding statements were made by a spokesman 
for each of the national sections and by the Chairman 
of the Commission as follows: 

Closing remarks by Commissioner Shunichi Ohkuchi 
on behalf of the Japanese National Section: 

I would like first to commend the very valuable effort expended 
by the scientists, including the strengthened cooperative efforts 
in the research field among the three nations, which has enabled 
us to receive the fine Report of the Standing Committee on 
Biology and Research which contains accumulated reliable and 
useful information. 

For non-anadromous species, it has been confirmed that the 
stocks are generally in good condition and we anticipate that 
such stock assessment results will be reflected in the effective and 
reasonable management of stocks in the North Pacific. 

Regarding the anadromous species and the Japanese voluntary 
measures for chinook salmon on which the United States and 
Canada have expressed their concern, eight meetings have been 
held with the Alaskan native people since last week and another 
meeting is still being held this afternoon. Although a resolution 
has not yet been found, we believe that the quite meaningful ex
change of opinions made has deepened our mutual understand
ing and this understanding will contribute to a satisfactory res
olution in the future. 

With respect to marine mammals incidentally taken by salmon 
gillnets, we are pleased to know that much knowledge has been 
accumulated with the intensive research effort. However, the 
United States is preparing an "Action Plan" which describes 
some conditions, including the introduction of modified gears, for 
extension of the General Permit for incidental catch of marine 
mammals to the Japanese salmon fishery under the North Pacific 
Fisheries Act. Here we would like to ask the United States and 
Canada for their cooperation so that such conditions do not place 
excessive financial and technical burdens on the Japanese fisher
men. 

Finally, on behalf of the Japanese National Section, I would 
like to express our sincerest appreciation to Chairman Rasmuson 
who has directed the efficient proceedings of the meeting. We 
are most regretful that Mr. Rasmuson will retire after this annual 
meeting. Mr. Rasmuson has been contributing to the activities 
of the Commission for many years and has demonstrated excellent 
performance. For such performance we are most grateful and 
highly admire his efforts. In a number of rivers in the coastal 
areas of Japan, under the banner of "Come back salmon", 
juvenile salmon are being released. At this time I would like 
to change that banner to read "Come back Rasmuson" and we 
sincerely hope that he will someday return to INPFC. 

Before concluding my remarks, I would like to express our 
gratitude for the efforts expended by the Secretariat staff led by. 
Executive Director Forrester as well as to the interpreters. 

Closing remarks by Commissioner G. C. Vernon, 
Chairman of the Canadian National Section: 

We have had a long and productive week. We have discussed 
many issues and I think have made some progress. Several of 
these are of particular importance to the Canadian National 
Section and I would like to review our progress on each. 

First, we have focused our attention on scientific studies to 
further our knowledge of fish stocks in the North Pacific. In 
particular, our scientists have increased our understanding of 
continent of origin of salmonids. It is becoming clear that there 
remains much to be learned about many stocks and Canada 
therefore supports continuation of studies to improve our know!-
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edge. 
With respect to steelhead trout, Canada commends the ad

vances that have been made in knowledge of the distribution and 
continent of origin reported at this meeting. These advances 
are welcomed because of the economic and social benefits of 
steelhead in the recreational fisheries of the west coast of Canada. 
Building on what we have, we recommend that the Commission 
pursue the collection of similar data from the Japanese mother
ship fishery. 

On a more general basis, Canada is encouraged that the Com
mission has recognized the value of further scientific exchange 
through symposia and we look forward to participating in the 
planning of the program and preparing scientific contributions 
on the important topics identified for the 1985 Symposium in 

Tokyo. 
Further, with respect to broader information exchange, Canada 

believes it is in the interest of the member nations to share all 
available scientific information on salmonid stocks in the North 
Pacific. We are pleased that the United States has agreed to 
provide the results from their joint research efforts with the 
U.S.S.R. and we look forward to exchanging additional informa
tion among all member countries. In this vein, we remain ex
tremely concerned about the potential for new salmon fisheries 
in the Convention area by non-member countries as evidenced 
by reports of the Taiwanese fishery this year. In this light the 
Canadian Section will be requesting further information and 
cooperation as provided for under Article VI of the Convention. 

We have expressed our concerns over the harvest of Yukon 
River chinook salmon in the Bering Sea mothership fishery. 
Like the United States, Canada has a direct interest in these 
chinook salmon. Canadian commercial, recreational and native 
food fisheries in the Yukon River depend on these chinooks and 
they are of increasing social and economic importance to the 
Yukon Territory. We know Japan recognizes Canada's con
cern and we will observe with interest measures by the Japanese 
mothership fleet to minimize these interceptions. 

For Canada's part, we are satisfied that we have accomplished 
much at this session. 

To our hosts, the U.S. Section, we say thank you for a most 
useful meeting. I should particularly like to thank you for your 
very warm and friendly hospitality. The reception on Tuesday 
was superb as was the lunch hosted by our Chairman and Mrs. 
Rasmuson. 

Our sincere thanks go to the scientists of the three sections who 
carry the major burden of implementing the intentions of the 
Convention. We appreciate as well the efforts of Secretariat 
staff and the interpreters which resulted in such a productive 
meeting. 

The 31st Annual Meeting of the International North Pacific 
Fisheries Commission is to be held in Canada next year. On 
behalf of the Canadian National Section, I extend an invitation 
to each of you. We will try to live up to the high standards that 
have characterized the Commission meetings in Japan and the 
United States. 

Before closing and wishing you all a good journey home, I 
would like to address a few words to our Chairman. 

Although, on the surface, Mr. Chairman, the Commission 
meetings are highly structured, it is clear a body such as this 
functions on the basis of unwritten rules. Hence, the interrela-

tionship among its members is the important thing. It takes a 
little while for newcomers to grasp this fact but it is true nonethe
less. The formalized public proceedings often mask critical and 
sometimes controversial issues which are discussed in working 
group sessions and informal lunches. 

Given that relationship, the departure of a long standing and 
respected member can be a critical loss. I have come very 
quickly to value the sage advice of my own fellow Commissioners 
and advisers, most of whom have had long experience in the 
fishery and with the Commission. Hence, I can easily appreciate 
the concern of the United States delegation at the loss of such a 
valued spokesman as yourself. 

I needn't dwell on your history and attributes, Mr. Chairman. 
I think they are well known to us all. You are a man of merit 
and achievement in business, politics and diplomacy. You are 
an art collector 'extraordinaire ', a hunter, a yachtsman of 
repute, and I can attest, a genelernan. 

We are all proud to claim you a friend and colleague in this 
International Commission. I speak for my whole delegation and 
my country in commending you for your dedication and enthu
siasm in furthering the cause of fisheries management in the 
North Pacific and in contributing so much to the success of the 
INPFC. We all offer you our congratulations and thanks and 
wish you and your very charming wife our best wishes for the 
future. 

Closing remarks by Commissioner D. L. Alverson on 
behalfofthe United States National Section: 

We appreciate the progress made by our scientists in resolving 
some of the difficult issues and questions that have been placed 
before them. The work of the Committee on Biology and Re

search and the groundfish symposium involves large numbers of 
species, spans the North Pacific geographic region, and incorpo
rates a number of scientific disciplines in its endeavors. I think 
it needless to say that the United States Section is gratified by the 
scientific efforts by all the national sections, is pleased with the 
progress of work in the scientific arena, and is hopeful that it will 
continue and be an important part of this Commission's activities 
in the future. 

We have noted with interest the discussions which have been 
held between the Japanese and U.S. industry members to help 
settle the continuing problems associated with the interception 
of North American origin chinook. We recognize the impor
tance of this issue to both sides: the difficulties to the Japanese 
fleet and the economic importance to the Western Alaskans. 
We hope that their talks will continue and that agreement can be 
reached as soon as possible to reduce these interceptions to lower 
levels. We are alert to the problems raised by the Japanese 
Section concerning research activities and costs associated with 
them and certainly they will be taken into consideration. 

Of course I would be remiss if I did not say a few words about 
the retirement of our Chairman, Elmer Rasmuson. Each of us 
in the U.S. Section has had the privilege to work with him over 
these last years and to benefit from his very special knowledge 
in the area of North Pacific fisheries. For the last 15 years he 
has led the U.S. Section and has served, I believe, as an inspira
tion to us all. His insight, perserverence, candor, and dedication 
have enabled us to meet and solve many difficult issues, and we 
will all miss his incisive analysis of issues in the time to come. 
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I have worked with Mr. Rasmuson since he first entered Com
mission activities in Vancouver in 1969 and have found it a 
pleasure to work alongside him, to have him a peer of this par
ticular group. I have seen him as a man of vision, a man with 
whom we are all proud to have served and I personally put him 
in that small group of people we identify as friends. 

Finally, Mr. Chairman, I too would like to thank the Sec
retariat. I think all of us are aware of their contribution to the 
success of this meeting and our ability to function effectively as a 
Commission. 

Closing remarks by Mr. Elmer E . Rasmuson, Chair
man of the Commission, at the Final Plenary Session 
of the 30th Annual Meeting: 

This meeting marks the fifteenth which I have attended as a 

member of the International North Pacific Fisheries Commission. 
It is also my last, as I have asked to be retired. Therefore, I 
believe it appropriate to comment on the development of the 
INPFC during this period, as I have observed it, including some 
view of the opportunities in the future, not only for this Com
mission but in the general field of international fishery manage
ment. 

When the concept of extended jurisdiction over fisheries was 
being adopted in the '70s by most maritime nations, a serious 
question arose as to whether the INPFC continued to have a 
significant mission to perform or should it be allowed quietly to 
fold up and disband. The matter was seriously considered by 
each of the national sections and fortunately the unanimous deci
sion was to continue it, albeit in modified purpose as stated in 
the amended Convention of April 25, 1978. 

The essential declaration by the three signatory nation is 
" .. . that the Convention has served to promote and coordinate 
scientific studies relating to the fishery resources of the North 
Pacific Ocean and its adjacent seas, and has aided in the con
servation of these fishery resources " . 

It is this reliance on scientific data as the foundation of man
agement decisions that is the core of the INPFC. It was not 
always so . The " abstention line " is unique to this Convention 
as a management tool. If it had not been regarded as " provi
sional " there would have been no need for additional scientific 
study. We would have had simply a legal boundary line for 
fishing salmon and halibut and little need for an active Commis
sion. 

It was a wise decision not to create a scientific staff attached 
to the Commission itself but rather to rely on the research work 
of scientists from the three nations. Thereby the Commission 
has the benefit of independent review and analysis by scientists 
of various interested countries. 

It is well that the primary concern of fishery scientists is for 
the stocks and their biological survival in a complex environment. 
The social and economic concerns come afterwards. We thus 
start our management discussions from a basis of substantial 
consensus. Human and national interests have a proper place 
in management decision but it is fortunate that we have a begin
ning point of unity with a high degree of constancy. 

The INPFC occupies a unique position as the only scheduled 
point of reference for scientists of the three nations in considering 
research findings in the North Pacific. Since more than the 

three treaty nations harvest in the North Pacific, it is appro
priate and indeed logical that each fishing nation should be 
obliged to develop and furnish some information for the better
ment of the fishery management. 

This can be done as a condition for receiving a fishing permit 
within the jurisdiction of the appropriate nation. But this is 
not a proper substitute for the exchange of findings and judg
ments of scientists assembled at a common meeting time and 
place. Actually the INPFC is needed more than ever under 
extended jurisdiction. Each nation uses its own scientists in 
making management decisions that affect not only its own na
tionals but those of other countries. It is only under the INPFC 
that scientists of other nations can freely present and explain their 
findings. 

This argues for more symposia with more nations involved. 
Such procedure would permit a smooth transition, when deemed 
desirable, into this international organization with broader mem
bership contemplated under the provisions of Article III !.(b) 
and Article IV of the Convention. With respect to the enor
mous field of non-anadromous species of the North Pacific, only 
the INPFC has the authority and responsibility to do the job. 

Indeed a major problem facing the Contracting Parties and the 
Commission today is that of how to deal with other species and 
with other fishing nations in the Convention area. For example, 
the fisheries for squid and other pelagic species by non-members 
of the INPFC create need and responsibility for research, con
servation, and management. In addition to the directed fish
eries, there will always be concern for the impact on anadromous 
and other species of concern to the Commission. 

Probably as a consequence of reliance on scientific research, 
with new problems requiring new solutions, the original legalistic 
approach with emphasis on a few species and concentration on 
technical violations has given way to a spirit of cooperation in 
pursuit of a common goal. We must always bear in mind that 
the Convention is an agreement and covenant between friends . 
Sensitivity, understanding, patience, tolerance, mutual respect, 
and esteem are indispensable to continuance of a successful rela
tionship. 

In this vein, I wish to express special appreciation to the japa
nese Section for their cooperation in responding in recent years 
to the positions of the other sections by various domestic meas
ures . The Commission is interested in results, not methodology. 
This is further proof that fisheries may be managed in cooperation 
by sovereign nations. 

This spirit of flexible cooperation is demonstrated in the evolu
tion of our meetings. They have become shorter in time but 
more productive in results. Much of this credit is due to the 
increased use of our working lunches. This permits a clear 
identification of any nation's concerns, followed by informal 
meetings where the issues may be thoroughly discussed. Final 
decision comes after checking back with advisers, industry rep
resentatives and, in some cases, our governments. The success 
of these meetings flows from the attitude of each section in being 
sincerely motivated to resolve issues, not evade them. 

Throughout my tenure of office I have been impressed with 
the admirable cooperation and dedicated service from our Sec
retariat. Each nation has been represented in the choice of 
Executive Director. Never have I observed any national bias 
but rather a submerging of origin in the joint tasks at hand. 
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This complete confidence in our Secretariat and in recognition 
of the development of the team concept, are evidenced by the 
general invitation to the Executive Director for his presence at 
the working lunches. 

By our actions, we may conclude a strong endorsement of the 
Commission's approach to its fishery problems. This involves 
clearly stipulated responsibilities and agreed long-term objectives, 
programs, and procedures. This has been happily facilitated by 
long-term continuity of members, scientists, and advisers which 
stimulates understanding, friendship, and mutual confidence 
along with a knowledge of limitations and the stability of an 
international treaty. 

The support and success of the INPFC are in sharp contrast 
to the disappointing results of some attempts at bilateral accords. 
These frequently are ad hoc in mission and negotiated in a con
frontation atmosphere by constantly changing officials. I urge 
that the Commission members stress to their respective govern
ments the benefits of using the INPFC personnel and concepts 

even in bilateral negotiations. 
This longevity in service confers great personal benefits to us 

all. We gain knowledge and experience useful in other forums . 
Above all we develop friendships which are a personal treasure. 

Many of you know that Roy Jackson, a former Executive 
Director of the INPFC, is engaged in developing an interpretive 
history of the INPFC. Thank you for your assistance. Our 
governments, fishing industries, Commission members, scientists, 
and advisers have great investments in the INPFC. It is only 
prudent to maintain and expand this cumulative wisdom and 

experience for future fishery management. May the future build 
on our work as we have on the past. Life is truly a relay race 
in which each runner passes on the baton to his successor. 

And now it is time to say " Goodbye ", but only in an official 
sense. I won't try to thank you by name because you are all 
my friends. I will never lose my interest in fishery matters be
cause fishery people, once "hooked", stay that way the rest of 
their lives. 
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APPENDIX 2 

AGENDA AS ADOPTED 

30TH ANNUAL MEETING-1983 

Anchorage, Alaska, October 20 to November 3, 1983 

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) Salmonids and oceanography 
(b) Non-anadromous species (Bering Sea, northeast Pacific groundfish, and 

king and tanner crab) 
(c) Publication of research results and statistics 
(d) International symposia 

8. Actions required for implementation of Article III l. (d) with respect to 
salmon 

9. Consideration of other fisheries in the Convention area and their effect on 
anadromous species 

10. Consideration of status of Article X and Annex l (c) with respect to anadro
mous species in the Convention area and species of marine mammals caught 

in fishing for anadromous species 
11. Review of the Annex under Article II I l. (c) 
12. Consideration of status of implementation of Articles Ill l.(e) and IX 2. 
13. 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, 1984 
(d) Budget forecast for fiscal year beginning July l, 1~85 
(e) Administrative report for 1983 
(f) Moving expense guidelines 
(g) Schedule offuture meetings 
(h) Other matters 

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

AUDITORS' REPORTS TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
Chartered Accountants 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X IMI 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as at June 30, 1983 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 audit
ing 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, 1983 and the results of its operations and changes in cash position for the year then ended 
in accordance with accounting principles generally accepted for non-profit organizations applied on 
a basis consistent with that of the preceding year. 

PEAT, MARWICK, MITCHELL & Co. 
Chartered Accountants 

Vancouver, British Columbia, Canada 
August 9, 1983 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1983 

(With comparative figures for 1982) 

Cash and term deposits 
Interest receivable 
Advance to assistant director 
Equipment, at cost 

Less accumulated depreciation 

Accrued expenses 
Contributions received in advance from 

Contracting Parties 

Assets 

Liabilities 

Advances from Contracting Parties representing 
the Working Capital Fund: 

Pension reserve 
Severence pay reserve 
Moving expense reserve 
Travel expenses-1983 Groundfish Symposium 
Reserve for year ended June 30, 1984 
Reserve for year ended June 30, 1985 
Contingency fund (Note 4) 

Recorded value of fixed assets 

See accompanying notes to financial statements. 

1983 
$224,279.96 

666.00 
3,890.00 

35,212.50 
14,946.90 

20,265.60 

S249,101.56 

$24,000.00 

53,076.00 

14,594.96 
5,637.00 

10,600.00 
20,000.00 
46,268.00 
54,660.00 

151,759.96 
20,265.60 

S249,101.56 

1982 
166,589.51 

1,100.00 
8,558.00 

33,877.00 
12,355.11 

21,521.89 

197,769.40 

16,900.00 

53,076.00 

10,000.00 
4,207.00 
4,000.00 

88,064.51 

106,271.51 
21,521.89 

197,769.40 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1983 

(With comparative figures for 1982) 

Income: 
Contributions from Contracting Parties 
Interest earned on term deposits 

Expenditure: 
Personnel services 
Travel 
Communications 
Contractual services 
Library 
Supplies 
Depreciation 
Annual meeting rentals 
Moving expenses 
Groundfish Symposium 1981 

Excess (deficiency) of income over expenditure 
transferred to Working Capital Fund 

Personnel services 
Travel 
Communications 
Contractual service (Note 2) 
Supplies 
Depreciation 
Annual meeting rentals 
Moving expenses 

Status of Appropriations 

See accompanying notes to financial statements. 

1983 

$318,456.00 
25,694.49 

344,150.49 

199,894.18 
28,799.11 

9,795.14 
70,755.30 

6,260.56 
3,455.79 
8,459.50 
(500.00) 

326,919.58 

Sl7,230.91 

Budget 
appropriations 

S214,404.00 
35,200.00 
10,200.00 
42,615.58 
6,000.00 
4,400.00 
7,500.00 
6,600.00 

$326,919.58 

1982 

270,960.00 
25,232.90 

296,192.90 

171,226.71 
30,777.45 

7,475.94 
55,010.84 
1,091.11 
5,821.57 
3,322.76 

12,738.21 
24,489.55 
17,875.82 

329,829.96 

(33,637.06) 

Appropriations 
as modified by 

transfers 
199,894.18 
28,799.11 

9,795.14 
70,755.30 
6,260.56 
3,455.79 
8,459.50 

(500.00) 

326,919.58 

27 



28 ANNUAL REPORT 1983-NORTH PACIFIC COMMISSION 

STATEMENT OF CHANGES IN CASH 
Year ended June 30, 1983 

(With comparative figures for 1982) 

Source of cash: 
Contributions from Contracting Parties 

Interest on Commission funds 
Repayment of advance to Assistant Director 

Use of cash: 
Advance to Assistant Director 
Personnel services 
Travel 
Communications 
Contractual services 
Library 
Supplies 
Equipment 
Annual meeting rentals 
Moving expenses 
Groundfish Symposium 1981 

Excess 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. 

NOTES TO FINANCIAL STATEMENTS 

June 30, 1983 

I. Significant accounting policy: 

1983 

$318,456.00 
26,128.49 
4,668.00 

349,252.49 

172,892.93 
28,799.11 
9,795.14 

63,655.30 

6,260.56 
2,199.50 
8,459.50 

(500.00) 

291,562.04 

$57,690.45 

Sl66,589.51 
224,279.96 

$57,690.45 

1982 

324,036.00 
26,432.90 

794.26 

351,263.16 

9,352.26 
146,023.52 
30,777.45 

7,475.94 
53,421.59 

1,091.11 
5,821.57 

601.40 
12,738.21 
24,489.55 
17,875.82 

309,668.42 

41,594.74 

124,994.77 
166,589.51 

41,594.74 

The accompanying financial statements are prepared on the historic cost basis in accordance 
with accounting principles generally accepted for non-profit organizations in Canada and con
form in all material respects to International Standards. 

2. Contractual services: 
The original budget appropriation for contractual services amounting to $71,600.00 has been 
decreased by $17,230.91 transfered to the Working Capital Fund and decreased further by 
Sll,753.51 , being the difference between the original budget of $355,904.00 and the actual 
funds contributed plus interest earned, for a total of $344,150.49. 

3. Pension plan: 
As a result of pension plan changes as at October I, 1982, the Commission has an unfunded 
past service liability of $23,978.00. The Commission may fund this liability in one lump sum 
or alternatively may fund the liability over 30 years. As at the date of these financial state
ments a funding policy has not been established. 

4. Contingency fund and reserves: 
During the year the contingency fund was allocated to reserves for years ended June 30,1984 
and 1985. 
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II. ADMINISTRATIVE REPORT FOR 1983 

C. R. Forrester 

Executive Director 

1. CoNTENT OF THE REPORT 

This report provides information on actions of the 
Commission between the 29th (1982) and 30th (1983) 
Annual Meetings, describes actions taken with respect 
to decisions made at the 29th Annual Meeting and 
summarizes activities of the Secretariat. The period 
covered is from the adjournment of the 29th Annual 
Meeting, 1982 November 5, to 1983 November 1. 

The report, originally dated October 1, was sub
mitted to the Commission at the 30th Annual Meet
ing, reviewed by the Standing Committee on Finance 
and Administration, and brought up to date as of 
1983 November 1 when the 30th Annual Meeting was 
convened, for publication in the Annual Report for 
1983. 

2. MEMBERS 

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

CANADA H. Douglas Johnston 

jAPAN 

(to 1983 January 18) 
Gary C. Vernon 

(from 1983 January 18) 
Donovan F. Miller 
Michael Z. Florian 
Joseph A. Garcia 
Kenjiro Nishimura 
Yoshifumi Matsuda 

(to 1983 February 8) 
Shintaro Yamashita 

(from 1983 February 8) 
Y oshikazu Inoue 

(to 1983 August 12) 
Keiichi Nakajima 

(from 1983 August 12) 
Shunichi Ohkuchi 

UNITED STATES Elmer E. Rasmuson 
Robert W. McVey 
Robert M. Thorstenson 
Dayton L. Alverson 

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. Douglasjohnston of Canada 
(to l983January 18) 
Mr. Gary C. Vernon of Canada 
(from 1983 January 18) 

Secretary of the Commission 
Mr. Kenjiro Nishimura of japan 

Chairman of the Standing Committee on Biology 
and Research 

Dr. D. L. Alverson ofthe United States 
Chairman of the Standing Committee on Finance 
and Administration 

Mr. R. W. McVey of the United States 
Chairman of the Ad Hoc Committee on Marine 
Mammals 

Mr. R. M. Thorstenson of the United States 

4. EDITORIAL REFEREES 

Editorial Referees, unchanged as of 1983 October 
I, are

CANADA 
jAPAN 

Dr. Leo Margolis 
Dr. Ikuo Ikeda 

UNITED STATES Dr. Loh-Lee Low 

5. STAFF 

C. R. Forrester continued through the period as 
Executive Director, Shuichi Takehama as Assistant 
Director, Evelyn Funk as Administrative Assistant, 
Annette Hansen as Secretary, and Jonathan T. Yoko
yama as Clerk-Translator. 

6. INTERIM APPROVALS OF THE CoMMISSION 

From the adjournment of the 29th Annual Meeting 
(1982) through 1983 October 1, the following Com
mission approvals were obtained by correspondence-

(a) Publications 

1. The 1982 Annual Report (Circular Letters No. 
1417, 1983 May 9, No. 1418, 1983 May 30, 
and No. 1429, 1983 August 29) 

u. 1981 Groundfish Symposium Bulletin (No. 42) 
(Circular Letters No. 1420, 1983 June 21 and 
No. 1427, 1983 August 17) 

(b) Proceedings of the 29th Annual Meeting 

1. Summary minutes of the Third and Fourth 
(final) Plenary Sessions and Distribution List 
(INPFC Docs. 2599 and 2600) (Circular Let-
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ters No. 1401, 1982 December 1 and No. 1408, 
1983 February 9) 

(c) Matters concerning the 30th Annual Meeting 

1. Tentative agenda (Circular Letter No. 1423, 
1983July 18) 

u. 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. 1421, 1983 July 18). No 
requests were received. 

7. INTERIM MEETINGS 

The Commission did not hold any meetings in the 
period between the 29th and 30th Annual Meetings 
but the following meetings were held-

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

1983 May 16 to 20, Seattle, Washington, chaired 
by Shuichi Takehama (INPFC Doc. 2638). 

The report of this meeting was submitted to the 
Sub-Committee on Non-Anadromous Species. 

(b) Ad Hoc Salmon Research Coordinating Group 

The seventh meeting of the group was held in 
Nanaimo, 1983 March 7 to 11 with participants from 
each country and the Secretariat. L. Margolis of 
Canada chaired the meeting, the report of which was 
submitted to the Sub-Committee on Salmon (INPFC 
Doc. 2626). 

(c) Scientific Sub-Committee of the Ad Hoc Com
mittee on Marine Mammals 

The fifth meeting of the Scientific Sub-Committee 
of the Ad Hoc Committee on Marine Mammals was 
held in Tokyo, 1983 February 21 to 25 with par
ticipants from Japan, the United States, and the Sec
retariat. J. Ito of Japan chaired the meeting, the 
report of which will be submitted to the Ad Hoc 
Committee on Marine Mammals (INPFC Doc. 2620). 

8. AcTIONS TAKEN BY THE SECRETARIAT AccoRDING 

TO DECISIONS AT THE 29TH ANNUAL MEETING 

OF THE CoMMISSION 

(a) Moving expenses 

The Secretariat was requested to study current 
practices for moving expenses in other international 
commissions to determine whether the Commission 
should adopt a volume, weight, or cost ceiling for 
moving expenses. Results of the Secretariat's study 
were documented (INPFC Doc. 2639) for discussion 
by the Standing Committee on Finance and Admin-

istration at the 1983 Annual Meeting. 

(b) Information from non-member countries 

Contained in a report on publications to be sub
mitted to the 1983 Annual Meeting (INPFC Doc. 
2635) 

(c) Tabling of conventions and treaties concerned 
with the Convention area 

A report on any new information tabled with the 
Secretariat will be submitted to the 1983 Annual 
Meeting (INPFC Doc. 2640). 

9. RECEIPT OF INFORMATION REGARDING ARTICLES 

I II 1. (e) AND IX 2. oF THE CoNVENTION 

In connection with the Commission's consideration 
of the status of implementation of Articles III l.(e) 
and IX 2. of the Convention, the Secretariat obtained 
from the national sections information pertaining to 
1983, similar to that submitted annually since 1970, 
and prepared a report summarizing the data (INPFC 
Doc. 2633). 

10. CoMMISSION PuBLICATIONS 

The Secretariat's activities concerning publications 
during the period are summarized below. Details of 
these activities have been submitted to the Commis
sion (INPFC Doc. 2635). 

(a) Annual Report 

The 1982 Annual Report (162 pages) in English was 
published prior to the Annual Meeting and will be dis
tributed immediately following the Annual Meeting. 

The Japanese version for 1981 (133 pages) was pub
lished and distributed in 1983 February. The 1982 
Annual Report in Japanese is in press. 

Early publication of the Annual Reports depends 
upon early submission of research summaries and 
early approval of the manuscript by each national 
section. 

(b) Bulletin 

The masu salmon report was transmitted to the 
editorial referees for review on 1983 July 29. The 
1981 Groundfish Symposium manuscript was ap
proved for publication and sent to press in 1983 Au
gust. 

The manuscript of Historical Groundfish Statistics 
1971-76 (Bulletin No. 41, English) was published and 
distributed in 1983 June. The Japanese version of 
this bulletin is in press. 

(c) Statistical Year book 

The 1980 Statistical Yearbook IS now m press. 
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Most material has been received for the 1981 Year
book and some for the 1982 Yearbook. 

(d) Proceedings of the 29th Annual Meeting 

"Proceedings of the 29th Annual Meeting-1982" 
(404 pages) in English was prepared and distributed 
in 1983 May. 

The Japanese version of the Proceedings (326 pages) 
was prepared and distributed in 1983 August. 

11. FISCAL MATTERS 

(a) Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell and Co., for the fiscal year ending 
1983 June 30 (INPFC Doc. 2628) was transmitted to 
the Commission with Circular Letter No. 1432 on 
1983 August 31, together with a report prepared by 
the Secretariat giving details of items in the auditors' 
report (INPFC Doc. 2629). 

The Commission's liability bond on Secretariat 
staff in the amount of $100,000 was continued. This 
bond is on file in the Secretariat. 

(b) Working Capital Fund 

The Commission's Working Capital Fund at 1982 
June 30 totalled $127,793.40. The amount was in
creased to $154,794.65 during the fiscal year by the 
addition of $27,001.25, the amount which accrued 
from levies on staff salaries and further, to $172,025.56 
by the addition of excess of income over expenditures 
during the year in the amount of$17,230.91. 

The Working Capital Fund includes the value of 
fixed assets ($20,265.60) which are capitalized, and 
specific reserves for the balance as follows: sever
ance pay ($5,637), moving expense ($10,600), 1983 
Groundfish Symposium ($20,000). Transfers for the 
1983/84 and 1984/85 fiscal years are anticipated to 
be required from the contingency funds in the Work
ing Capital Fund which amounted to $115,522.96 at 
1983 June 30. 

(c) 1983/84 Budget 

The budget estimate for the 1983/84 fiscal year 
adopted by the Commission at the 1982 Annual Meet
ing was sent to the Contracting Parties on 1983 Janu
ary 10 with the request that $318,456 be provided in 
three equal shares. Confirmation that the required 
funds would be provided was received from Canada 
and Japan. 

Full or partial contributions for the first half of the 
fiscal year ($53,076) have been received from all Con
tracting Parties as follows: 

Canada: First half contribution, $53,076, was re-

ceived 1983 June 13. 
Japan: First half contribution of $53,076 was re

ceived 1983 July 4. Japan's second half contribu
tion ($53,076) will be made by their fiscal year end 
(1984 March). 

United States: Partial payment ($35,716.18) of 
first half contribution received 1983 August 22. 

(d) Budget Estimate (1984/85) and Forecast (1985/ 
86) 

In accordance with Financial Regulation 7, the 
Secretariat sent to all Commissioners 60 days in ad
vance ofthe 30th Annual Meeting a Budget Estimate 
for 1984/85 and a Budget Forecast for 1985/86 (Cir
cular Letter No. 1432, 1983 August 31). 

12. AGENDA FOR THE 30TH ANNUAL MEETING 

A tentative agenda for the 30th Annual Meeting, 
prepared by the Executive Director in consultation 
with the Chairman, was sent to the three national 
sections on 1983 July 18 (Circular Letter No. 1423), 
with a request for approval and comments. 

Canada and Japan approved the tentative agenda 
without comment. The United States proposed a 
new agenda item entitled " Consideration of volun
tary measures pertaining to the take of North Amer
ican origin chinook salmon east of 180° longitude." 

The provisional agenda which incorporated this 
addition was sent to the three national sections with 
Circular Letter No. 1431, dated 1983 August 30 (also 
see Circular Letter No. 1434, dated 1983 September 
12), and will be considered for adoption at the Second 
Plenary Session at the 1983 Annual Meeting. 

13. OFFICES OF THE SECRETARIAT 

No major changes occurred in offices of the Secre
tariat in 1982/83. 

14. VISITORS TO THE SECRETARIAT 

The Secretariat was visited by Commissioners, sci
entists, administrators, industry representatives from 
the three member countries, etc; among them were 
D. F. Miller (Canadian Commissioner), L. Margolis 
(Canadian Chief Scientist), H. Smith (Associate Di
rector, Research Division, Canada Department of 
Fisheries and Oceans), W. E. Johnson (Fisheries and 
Oceans Research Advisory Committee (FORAC), 
DFO, Canada), C. R. Levelton (former Canadian 
Commissioner), H. Tsuyuki (Director, Technology 
Laboratory, DFO, Vancouver), R. Steinbock (Inter
national Directorate, Fisheries and Oceans, Ottawa), 
R. Morley (Intergovernmental Affairs, Fisheries and 
Oceans, Vancouver (together with a group of south
east Asian fisheries and administrative officials from 



32 ANNUAL REPORT 1983- NORTH PACIFIC COMMISSION 

Thailand, Indonesia, Malaysia, and Singapore), S. 
Yamashita (Japanese Commissioner), T. Isogai (Con
sul General of Japan, Seattle and former Executive 
Director of the Commission), S. Kanai and K. Okano 
(Kanai Fisheries Co. of Hokkaido and Tokyo), T.J. 
Ohyama (North Pacific Longline Gillnet Association, 
Tokyo), M. Tanaka (Gifu Women's Junior College), 
T. Tanaka (Research Division, Fisheries Agency of 
Japan), M. Takarada (Aomori Prefecture Aquacul
ture Center), M. Nagamoto (Fisheries Inspector, Fish
eries Agency of Japan), R. W. McVey (United States 
Commissioner), R.I. Jackson (National Resources 
Consultants, Seattle, and former Executive Director), 
and M. Bailey (Greenpeace). 

15. STAFF AcTIVITIEs 

During the period, the Secretariat has performed 
all duties set forth in the Rules of Procedure, Finan
cial Regulations and decisions of the Commission in 
accordance with the duties of each member of the 
staff. 

The Executive Director and Assistant Director vis
ited laboratories and offices of the Canada Depart
ment of Fisheries and Oceans in Nanaimo and 
Vancouver, and laboratories and offices of the U.S 
National Marine Fisheries Service in Seattle to dis
cuss INPFC matters. 

The Executive Director attended the meeting of 
the Scientific Sub-Committee of the Ad Hoc Com
mittee on Marine Mammals held in Tokyo in 1983 
February and the Herring Symposium commemorat
ing the 75th Anniversary of the Pacific Biological 
Station, Nanaimo, B.C. in 1983 June, met with 
U.S.S.R. scientists in Seattle in 1983 April regarding 

their attendance at the 1983 Groundfish Symposium, 
and attended a meeting in Seattle in 1983 May con
cerning that symposium. 

The Executive Director and Assistant Director at
tended the Annual Meeting of the International 
Pacific Halibut Commission in Vancouver in 1983 
February and the meeting of the Ad Hoc Salmon 
Research Coordinating Group in Nanaimo in 1983 
March. 

The Assistant Director attended the Annual Meet
ing of the International Pacific Salmon Fisheries Com
mission in Bellingham in 1983 December and the 
meeting of the Working Group on Joint Surveys in 
Seattle in 1983 May. The Assistant Director also 
took part in a portion of a groundfish cruise on board 
the research vessel G.B. Reed and visited commercial 
fishing establishments in Prince Rupert in 1983 June. 

The Administrative Assistant attended a session of 
the meeting of the International Fisheries Commis
sions' Pension Society in Vancouver in 1983 May. 

The Commission was invited to be represented by 
observers at (a) the 41st Annual Meeting of the 
Inter-American Tropical Tuna Commission being 
held in Ottawa, (b) the 7lst Statutory Meeting of the 
International Council for the Exploration of the Sea 
being held in Gothenburg, Sweden, and (c) 84th Ses
sion of the F AO Council, Rome. 

INPFC observers were not designated to represent 
the Commission at these meetings. 

The Secretariat has received enquiries on fishery 
matters from citizens, journalists, students, libraries, 
consultants, translators, industry, etc., and has en
deavored to respond to the requests within its jurisdic
tion and competence. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION IN 1983 ' 

Department of Fisheries and Oceans 
Fisheries Research Branch 
Pacific Biological Station 

March 1984 

SALMON 

INCIDENTAL SALMONID CATCHES DuRING ExPLORA
TORY DRIFTNET FISHING FOR SQ.UID IN 1983 

A joint Japanese-Canadian test fishery for flying 
squid (Ommastrephes bartrami) conducted in the north
east Pacific Ocean off the coast of Canada from July 
15 to August 31, 1983, resulted in 37 drift gillnet sets 
(average length 34.4 km) being made in the area 
bounded by 47°07'-53°15'N and 130°40'-137°04'W. 
A total of 1,329 salmonids was caught incidentally in 
this exploratory fishing operation, consisting of 708 
pink, 319 sockeye, 55 chum, and 47 coho salmon, 198 
steelhead trout, and two Dolly Varden charr. The 
flying squid and salmonids constituted 55.72% and 
0.59%, respectively, of the entire catch, by weight. 
All of the gillnet sets occurred in waters with surface 
temperatures from l4°-l6°C. 

WouND REPAIR IN ExPERIMENTALLY INDUCED ScARS 
AND MARKS ON CHINOOK SALMON 

A study was initiated to follow wound repair in 
chinook salmon using artificially induced marks and 
wounds that simulated natural marks and wounds on 
troll-caught salmon. The purpose was to determine 
if timing of events in the wound repair process can be 
used to estimate the age of marks and scars found 
among salmon caught in North American troll fish
enes. 

The healing process is being followed in chinook 
salmon with marks or wounds that simulate four of 
the six categories of natural marks and scars defined 
in a report by Seibel et al. (1982). Preliminary re
sults indicate that repair of surface marks simulating 
Seibel et al's category 1 (well defined linear marks 
between the head and dorsal fin, approximately per
pendicular to the longitudinal axis of the body and 
encircling or partially encircling the body) was slow 
and that they were still readily visible after 70 days. 
Deep wounds into the musculature, characteristic of 
category 3, healed quickly and were almost completely 
repaired within 64-70 days at ll-l2°C. The study 
is continuing, with observations to be made on the 

histological aspects of the repair process, as well as 
on visible changes in marks or scars. 

LITERATURE CITED: 
SEIBEL, M., A. DAVIS, J. KELLY, L. TALLEY, AND P. SKANNES. 

1982. Observations on externally scarred and marked chinook 
and coho salmon in the 1982 Southeast Alaska commercial 
troll fishery (Document submitted to the annual meeting of 
the International North Pacific Fisheries Commission, 1983). 
69 p. Alaska Department of Fish and Game, Commercial 
Fisheries Division, Juneau, Alaska 99801. 

GROUND FISH 

INTRODUCTION 

Research in the Groundfish Program at the Pacific 
Biological Station can be categorized into eight major 
activities: (1) catch sampling for the commercial and 
sports fisheries; (2) observation of the commercial and 
sports fishery at sea; (3) tagging of fish for distribu
tion, stock identification and age validation with OTC 
injections; (4) studies of maturation and fecundity; 
(5) determination of annual changes in age structure 
of the stocks; (6) trawl surveys for annual changes in 
pre-recruit abundance; (7) trawl surveys for total 
stock biomass (usually not annual); (8) application 
of stock assessment models. 

ROCKFISHES 

Field activity during 1983 consisted of two surveys 
concerning Pacific ocean perch. The northern Can
ada-U.S. boundary area between 54°00'-55°30'N 
(Charlotte-Southeastern) was surveyed by both char
ter and research vessels, using systematic and en
counter-response designs to determine biological char
acteristics of rockfish aggregations. The primary 
objective of the survey was to obtain baseline charac
teristics of ocean perch population(s) so that effect of 
management strategies applied by either coastal state 
could be interpreted from future data. Abundance 
of Pacific ocean perch in the area was very low and 
reflected the extensive exploitation of the mid-1960s. 
Both mean size and age of fish were considerably 
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lower than in other localities of the Charlotte Area, 
where less fishing has occurred. Significant con
centrations of fish identified as Pacific ocean perch 
were found only in the immediate boundary area 
(-54°22'N) and south to -54°08'N. 

The southern Charlotte Area, off Queen Charlotte 
Sound, was surveyed by two chartered trawlers to 
determine if separate deep and shallow water stocks 
of Pacific ocean perch existed. Such segregations had 
been hypothesized in the early 1970s but not ade
quately tested. Deeper (>300m) water off Queen 
Charlotte Sound was surveyed during mid-summer, 
when the migratory component of the stock(s) would 
be in the inside waters of the Sound (180-250 m). 
No concentrations offish to support the hypothesized 
segregations were encountered during the surveys. 

A study of reproductive biology and life history 
strategy of Pacific ocean perch, initiated in 1982, was 
continued during 1983. Five stock units from the 
Charlotte-Vancouver Region, with varying exploita
tion histories and biomass levels, are being examined 
in this study. Reproductive characteristics (agefsize 
at first maturity, fecundity, egg size, gonad weight) 
and their age-specific increments, hence reproducitve 
effort and reproductive value, are being calculated 
for each stock. The objective of the project is to 
determine the demographic and reproductive struc
ture that will permit both fisheries yield and evolu
tionary persistence for such species. Ovaries were 
collected from over seven hundred females; initial 
results indicate fecundities upward to 500,000+ma
ture oocytes for larger individuals. 

STATISTICS/SAMPLING 

The historical catch and effort data base is being 
examined as part of a study initiated in 1983 to test 
the possibility of reducing interview coverage of the 
fleet. The impact of reduced coverage is being as
sessed by comparing time series trends of LPUE 
(Landings per unit effort) between full coverage and 
simulated partial coverage data sets. Preliminary 
results indicate that fairly accurate trends can be re
alized from less than full coverage but that much of 
the more detailed information is lost. With reduced 
coverage it is not possible to develop the quantitative 
relationships that are critical for standardizing LPUE 
observations in the event of changes in the fishery 
such as increasing vessel size or systematic variation 
over time in fishing seasons or locations. 

Con, FLATFISH, AND LINGCOD 

Relative fishing power indices, by horsepower 
class, were developed for the offshore trawl fleet ex
ploiting these species, and landing statistics for 1960-

82 were re-compiled using standardized effort. Spe
cies affected were Pacific cod (Gadus macrocephalus), 
English sole (Parophrys vetulus) petrale sole (Eopsetta 
jordani), rock sole (Lepidopsetta bilineata) and lingcod 
( Ophiodon elongatus). 

The 1982-83 echo-sounder survey of the two major 
banks (Cook and Goose Island) in Queen Charlotte 
Sound revealed that most of the area (~80 fath) oc
cupied by cod, flatfish, and lingcod, was generally 
untrawlable. These results suggest that stocks oc
cupying these banks may be under-utilized due to 
inaccessibility. 

Pacific cod. Age compositions (based on length 
frequencies) were calculated and compiled for the 
landings from important offshore grounds for use in 
stock assessment and prediction of year-class abun
dance. The September trawl survey for juvenile cod 
in Hecate Strait yielded few juveniles (age 0+ and 
1 + ), and these results suggest that abundance of 
adult cod will remain low at least through 1985. 
Sandlance was demonstrated to be an important com
ponent in the diet of cod, as well as for petrale sole 
and rock sole, based on observers' notes on stomach 
contents of landed cod during 1950-81. The analy
sis also yielded some evidence that sandlance exhibit 
cyclic fluctuations in abundance similar to those of 
cod. An independent study of the diet of rhinoceros 
auklet (Cerorhinca monocerata) chicks also indicated 
cyclic fluctuations in abundance of sandlance. 

Flatfish. The fifth annual trawl survey of juvenile 
English and rock soles in Hecate Strait was com
pleted in April. Preliminary analyses indicate that 
the surveys are yielding useful, and probably quan
tifiable, information on year-class abundance 2-4 
years prior to recruitment. Some 5,000 English sole 
were tagged, inoculated with OTC (oxytetracyclene), 
and released in Hecate Strait during June for age 
validation and stock delineation studies. Stock as
sessment studies are involved with evaluating past 
procedures and developing new techniques. 

SABLEFISH 

Analysis of tagging data to determine stock bound
aries, migration and exploitation patterns was con
tinued in 1982. Most fish were captured within 200 
km of the release area, indicating that once adult are 
recruited into the fishery they are fished as localized 
stocks. The pattern of movement of adult sablefish 
was different for fish in the Vancouver Area and 
those in the Charlotte Area. In contrast to adults, 
a high percentage of juveniles tagged in the inside 
waters of the Charlotte Area recruited into the fishery 
off Alaska, indicating that the Canadian zone pro
vides an important rearing area for juvenile sablefish 



RESEARCH BY CANADA 35 

that are recruited into the United States zone. Mon
itoring of the recruitment of the 1977 cohort into off
shore areas was continued. An assessment incorpo
rating cohort and yield per recruit analysis was 
completed, which optimizes exploitation of the strong 
1977 year-class. 

Tagging of juvenile sablefish was initiated during 
1983 in offshore areas of the Vancouver and Charlotte 
areas. Tagging concentrated on age 3+ and 4+ 
fish to determine if strong directional movement out 
of the Canadian zone occurs from weak and moderate 
cohorts as well as strong ones, as evidenced from pre
vious juvenile tagging programs. 

pACIFIC HAKE 

Research studies focussed primarily on the large 
migratory stock in the outside waters of the Van
couver Area. Cooperative Canada-U.S. hydroacous
tic trawl surveys were completed to determine abun
dance, distribution and biology of hake in these 
waters. Development of a management algorithm 
using an age-structured model was completed. Stock 
identification studies to delineate resident and migra
tory offshore hake were initiated. These studies use 
the presence or absence of the myxosporean parasite 
Kudoa paniformis to identify stocks. 

LINGCOD 

Tagging studies initiated in 1982 to assess the im
pact of sports and commercial fisheries in Canadian 
waters were continued in 1983. An analysis of post
larval and juvenile year-class strengths was completed 
in 1983 as part oflong-term studies to examine factors 
controlling year-class abundance and to monitor the 
impact of stock rebuilding strategies in Canadian wa
ters. Results predict the recruitment of strong 1980 
and 1981 year-classes to the fishable stock in the mid-
1980s. 

SPINY DOGFISH 

Tagging studies of this species in the inside waters 
of the Vancouver Area were continued in 1983. Pre
liminary results indicate that movement within this 
area is complex and that some fish move into the 
U.S. portion of the Vancouver Area and into the 
Columbia Area. Dogfish tagged in the Charlotte 
Area undergo more extensive migrations. 

Age validation studies initiated in 1979 using oxy
tetracycline injections have provided preliminary vali
dation of the ageing technique. Fish at liberty for 
over 3 years showed annular marks on the spine after 
the oxytetracycline mark. 

A study documenting the abundance, distribution 
and biology of dogfish in the inside waters of the 

Charlotte Area (Hecate Strait) was completed. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1983 

Fisheries Agency of Japan 
March 1984 

I. SALMON RESEARCH 

In 1983, Japan conducted research on salmon in 
offshore areas on board four motherships and nine 
research vessels. The 1983 research program by Ja
pan was reviewed in detail at the meeting of the Ad 
Hoc Salmon Research Coordinating Group of the 
Sub-Committee on Salmon of the Standing Commit
tee on Biology and Research which was held in 
Nanaimo in March 1983. The Japanese research 
program was planned taking into consideration as 
much as possible the discussions at that meeting. 

An outline of the research and findings obtained in 
1983 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 1983 with 4 motherships and 172 catcher boats 
(43 catcher boats per mothership). The fleets sailed 
from Hakodate on May 26 for the fishing grounds 
and returned to Hakodate between August 1 and 3 
(Table 1 ). Landings of salmon from catcher boats 
to motherships began June 2 and finished between 
July 26 and 28. During this period, a total of 209 
operations were conducted by those fleets. In June, 
96 operations took place in the narrow north-south 
region of the North Pacific Ocean lying between 
170°E and 175°E and 14 operations were also con
ducted in the Bering Sea. In July, there were 78 
operations in the North Pacific Ocean and 21 opera
tions in the Bering Sea (Fig. 1 ). 

On board the motherships, daily catch records were 
collected and fork length, body weight, gonad weight, 

and sex were recorded and scales were collected for 
60 sockeye and for 30 of each other salmon species on 
those days when salmon were landed. Oceanographic 
observations were also made every day at noon on the 
motherships. The following numbers of fish were 
measured on board the mother hips in 1983: 

Sockeye 
Chum 
Pink 
Coho 
Chinook 

12,420 
6,207 
6,201 
1,344 
2,749 

28,921 

(b) Research on board research vessels 

Research operations by research vessels in 1983 
were conducted from April to August, almost the 
same period as in 1982 (Table 2). The survey areas 
were mainly the North Pacific Ocean west of 165°W 
and the Bering Sea west of 175°W with some surveys 
conducted in the Gulf of Alaska and the northeast 
part of the Bering Sea (Fig. 2). The research vessels 
used gillnets and/or longline gear. 

Six vessels (Hokushin maru, lwaki maru, Kumamoto 
maru, Wakatake maru, Riasu maru No. 2, and Hokuho 
maru) collected information on the distribution, abun
dance, and other biological information of salmon in 
the northwestern Pacific Ocean, Aleutian Region, 
and Bering Sea using two types of salmon gillnets: 
non-selective research gillnets (called "C" nets) 
which were composed of 10 different mesh sizes (48, 
55, 63, 72, 82, 93, 106, 121, 138, and 157 mm), and 
standard gillnets (called "A" nets) in which the 
structure and mesh sizes were similar to gillnets used 
by Japanese commercial fisheries. 

Three vessels (Hokko maru, Riasu maru No. 2, and 

TABLE I. Japanese salmon mothership activities in 1983. 

Number of Arrived Days on Days of 
Gross catcher Left fishing Left fishing Returned fishing fishing 

Mothership tonnage boats Hakodate grounds grounds Hakodate grounds operations 
---

Kizan maru 8,859.11 43 May 26 June I July 28 August 3 58 53 
Meiyo maru 9,040.57 43 May26 June 1 July 27 August 2 57 53 
Nojima maru 7,975.18 43 May26 June 1 July 26 August I 56 51 
jinyo maru 9,024.25 43 May26 June 1 July 28 August 3 58 52 

----
TOTAL 34,899.11 172 229 209 
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FIGURE 1. Noon positions of Japanese salmon motherships on landing days in June and July, 1983. 

TABLE 2. Japanese salmon research vessel activities in 1983. 

Duration Number of sets 
Left Returned 

Vessel Cruise Date Port Date 

Hokushin maru 1 AprilS Kushiro April IS 
2 May4 Kushiro June 14 
3 June 23 Kushiro August 3 

Oshoro maru June 5 Hakodate August 14 
Hokusei maru I June I Hakodate June 14 

2 June 20 Hakodate July 4 
3 July II Hakodate August II 

Hokko maru June II Kushiro July 7 
Iwaki maru I April 20 Kushiro May22 

2 May27 Kushiro July 5 
Riasu maru No. 2 I April20 Kushiro May29 

2 June 17 Miyako July 19 
Kumamoto maru I April20 Kushiro June 3 

2 June 10 Kushiro July 26 
Hokuho maru 1 May30 Kushiro June 7 

2 June 28 Kushiro July 31 
Wakatake maru I April25 Hakodate June 9 

2 June 25 Hakodate August 7 

Hokuho maru) conducted tagging operations to clarify 
the continent of origin of salmon migrating in the 
southern North Pacific Ocean including waters south 
of 46°N. The Hokuho maru and Wakatake maru con
ducted tagging operations in the Bering Sea for the 
same purpose. These vessels used longlines to catch 
salmon for tagging as well as gillnets. 

Two vessels (Oshoro maru and Hokusei maru) collected 
ecological information on pelagic fish including salm
on and squids in the subarctic waters of the North 
Pacific using "A" and " C " gillnets and special re
search gillnets (called "F" nets) with 11 different 
mesh sizes (19, 22, 25, 29, 30, 33, 37, 42, 179, 204, and 

First Last Gill- Long- Tag-
Port fishing fishing net line ging 

Kushiro April 7 April 15 9 0 0 
Kushiro May 10 June 8 23 0 0 
Kushiro June 30 July 28 27 0 0 
Hakodate June 13 August 4 21 13 10 
Hakodate June 5 June 12 7 0 0 
Hakodate June 27 July 2 6 0 0 
Hakodate July 17 August 6 17 0 0 
Kushiro June 12 June 30 9 9 
Kushiro April25 May20 20 0 0 
Kushiro June 4 June 29 25 0 0 
Kushiro April27 May21 9 14 14 
Kushiro June 25 July 13 16 10 10 
Kushiro April26 May30 30 0 0 
Kushiro June 13 July 19 33 0 0 
Kushiro May 10 June 2 9 20 20 
Kushiro July4 July 25 18 8 8 
Kushiro May 5 June 6 25 0 0 
Kushiro July 3 July 31 25 18 18 

233 mm). The Oshoro maru also used longline gear. 
All vessels made oceanographic observations and 

conducted research on various animals (fishes, squids, 
sea birds, and marine mammals) incidentally taken 
during research. A total of 321 research operations 
was made with gillnets and 92 with longlines in 1983. 

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

In 1983, a total of 16 U.S. scientific observers were 
on board four motherships and their catcher boats. 
On each mothership, one scientific observer con
ducted observations on the salmon fishery operating 
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FIGURE 2. Fishing locations of Japanese salmon research vessels using gillnets and longlines, 1983. 

TABLE 3. U.S. scientific observers on board Japanese salmon motherships in 1983. 

Motherhip 
Marine mammal Accumulated 

Salmon observer observer Period on board days on board 

Kizan maru Jeff Light Barry Troutman June 9-June 25 43 
Jay Mallonee July 3-July 28 
Louis Craig 

Meiyo maru Bruce Mushet Richard Rowlett June 9-June 25 39 
Doug Kelt July 6-July 27 
Andrew Haines 

Nojima maru Michael Dahlberg Lawrence Tsunoda June 9-July 5 38 
Anthony DeGange July 16-July 26 
Richard Ferrero 

Jinyo maru Larry Haaga Michael Letourneau June 9-June 26 43 
Richard Brooks July 4---July 28 
Frank Cipriano 

TABLE 4. U.S. scientists and their objectives on board Japanese salmon research vessels in 1983. 

Research vessel Scientist Period on board Objectives while on board 

Hokushin maru Gerald Joyce May 4---June 14 Study of marine mammals 
Dennis Pippinger June 23-August 3 

Oshoro maru David Withrow June 5-June 25 Study of marine mammals 
Evelyn Biggs June 29-August 16 
Joyce Landigham June 29-July II Study of salmon 
James Raymond June 29-July II 
Ric Brodeur June 29-July II 

Hokusei maru Gerald Joyce July 11-August II Study of marine mammals 

39 
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FtGURE 6. CPUE distribution of sockeye salmon caught by 100 tans of research gillnets in .July, 1983. 

in the U.S. FCZ, made occasional trips on board 
catcherboats to observe actual fishing operation and 
collected biological information and one observer 
carried out research on marine mammals, particularly 

Dall's porpoise, incidentally taken with the salmon 
gillnets in the zone. Two other observers spent some 
time on catcher boats attached to the motherships to 
conduct research on incidental catch of Dall's por
poise. The U.S. observers were on board four 
motherships for a period of 38 to 43 days: total days 
on board was 163 (Table 3). 

In 1983, there were a total of five U.S. scientists on 
board Japanese research vessels: two on the Hokushin 
maru, two on the Oshoro maru, and one on the Hokusei 
maru. A total of nine U.S. scientists were on board 
the Oshoro maru to conduct research in the Gulf of 
Alaska and the northeastern Bering Sea. Three of 
them conducted research on salmon in the northern 
Gulf of Alaska (Table 4 ). 

2. OuTLINE OF INFORMATION OBTAINED 

(a) Distribution and abundance of salmonids 

The nine research vessels in 1983 conducted studies 
on distribution and abundance of salmonids using 

gillnets. The numbers of salmonids caught per 100 
tans of " C " nets are shown by species and by month 
in Figs. 3 to 32. 

Sockeye (Figs. 3 to 7): In May, there were two areas 
of high abundance (CPUE of more than 1.0 fish per 
tan) of sockeye; one was in a long and narrow area 
which extended in a northeast direction in the south
ern edge of distribution of this species and the other 
was in waters south of the central Aleutian Islands. 
Sockeye in the former area were mainly immature and 
in the latter mainly mature. In June, there was one 
area of high abundance (CPUE of more than 2.0 fish 
per tan) of sockeye in the central Aleutian Islands, 
particularly the north side of the Islands. The main 
distribution of sockeye in July was in a long and nar
row area which extended in an east-west direction in 
the Pacific Ocean north of 50°N. In the Bering Sea 
there was an area with a high CPUE value in the 
northeastern part of the research area. 

Chum (Figs. 8 to 12): In May, CPUEs of more than 
1.0 fish per tan were observed in the southern edge 
of distribution of this species. In June, CPUEs of 
more than 1.0 fish per tan were widely observed in 
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FIGURE 7. CPUE distribution of sockeye salmon caught by 100 tans of research gill nets in August, 1983. 
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Fm RE 8. CPUE distribution of chum salmon caught by 100 tans of research gill nelS in April, 1983. 
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FIGURE 9. CPUE distribution of chum salmon caught by 100 tans ofresearch gillnets in May, 1983. 

the northwestern or northeastern edges of the distribu
tion. In July, the main distribution of this species 
was in an east-west direction in waters north of 49°N 
in the Pacific Ocean. CPUE values in the Bering 
Sea were generally high and CPUEs of more than 
5.0 fish per tan were observed in five areas. 

Pink (Figs. 13 to 17): The distribution of pink salm
on in May corresponded to the southern half of the 
research area and showed a band-shape in a north
east direction. The distribution in June extended to 
the north and reached throughout the research areas. 
CPUEs were high in waters west of l70°E and the 
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FIGURE 11. CPU E distribution of chum salmon caught by l 00 tans of research gill nets in July, 1983. 

43 

highest value was 32.2 fish per tan. The CPUE value 
in July was high in waters west of I 70°E in the Pa
cific O cean and the main area of distribution in the 
Bering Sea was inclined to the southeastern part. 

Coho (Figs. 18 to 22) : In May, the appearance of 
coho salmon was limited to waters south of 45°N and 
between l70°E to 180°. The distribution of coho 
salmon in June was also limited to waters south of 
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FIGURE 12. CPUE distribution of chum salmon caught by 100 tans of research gillnets in August, 1983. 
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FIGURE 13. CPUE distribution of pink salmon caught by 100 tans of research gillnets in April, 1983_ 
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FIGURE 14. CPUE distribution of pink salmon caught by 100 tans of research gillnets in May, 1983_ 

46°N. The appearance of coho in July expanded. 
Although research in August was limited, CPUE 
values at research stations between 45° and sooN and 
167° and 176°E were 0.6 fish per tan or more and the 
highest value was 31 fish per tan. 

Chinook (Figs. 23 to 27): CPUEs of more than 0.01 

chinook salmon per tan were widely observed in wa
ters of 42° to 51 °N and 162°E to 176°W in May. 
CPUE values in June were generally low. In July, 
CPUEs of more than Q_l were observed in five areas 
in the Bering Sea and an area in the Pacific Ocean. 
The CPUE value in area W7857 in the Bering Sea 
was extremely high at 2.2. 



RESEAR CH BY J APAN 45 

ISOE 160( 110E liD 17DW 

SON 

"" 

••• 

ISO€. 160£ llDE 1110 IJOW 

FIOURE 15. CPUE distribution of pink salmon caught by 100 tans of research gillnets in J une, 1983. 

60N 

SSN 

SON 

•sN 

••• 

-~-~ -
1 ' ' 
I I I 

_l _., _ _J _ _j_ 

I I ,I I 
I I I 1 

-~-~-~-~--
: I : I 
I I I __ i_l_ ~- -,-

1 ' 

ISOE 180 now 

SIN 

<SN 

ISOE 160E 170E 180 110W 

FIGURE 16. CPUE distribution of pink salmon caught by 100 tans of research gillnets in July, 1983. 

Steelhead (Figs. 28 to 32): In May, the distribution 
of steelhead was limited to waters of 43° to 4 7°N 
between l72°E and l73°W and showed a band-shape 
in a northeast direction. The highest CPUE value 

in May was 0.08 fish per tan. In June, steelhead 
were limited to waters of 44° to 47°N between 175°E 
and l77°W and area E5444 and the highest CPUE 
value was 0.03 fish per tan. The appearance of steel-
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FIGURE 18. CPUE distribution of coho salmon caught by 100 tans of research gillnets in April, 1983. 
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FIGURE 19. CPUE distribution of coho salmon caught by 100 tans of research gillnets in May, 1983. 

head in July was limited to waters of 44° to 47°N 
between 16TE and l77°W and areas W7750 and 
W7850; the highest CPUE value was 0.06 fish per 
tan. Although research in August was limited, steel
head were found in waters of 47° and 49°N between 
171° and 176°E and the highest CPUE value was 0.1 7 

fish per tan. 
Immature sockeye: Information on immature sockeye 
salmon distributed on the south side of the Aleutian 
Islands (50° to 52°N, 175°E to 175°W) was obtained 
using "C" gillnets from June 4 to 14, 1983. The 
sampling was to obtain information for the same area 
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FIGURE 21. CP E distribution of coho salmon caught by 100 tans of research gil! nets in J uly, 1983. 
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and time sampled during 1972 to 1982. The arith
metic means of CPUEs obtained from the 1983 re
search were 0.23 for age .l fish and 1.30 for age .2 
fish. There was a correlation between the average 

fork length of 1.2 immature sockeye salmon and that 
of 2.2 immature sockeye salmon sampled in the same 
year. On t he other hand, no correlation was ob
served among fish with different ocean ages even 
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FmuRE 22. CPUE distribution of coho salmon caught by 100 tans of research gillnets in August, 1983. 
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FIGURE 23. CPUE distribution of chinook salmon caught by 100 tans of research gill nets in April, 1983. 
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FIGURE 24. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in May, 1983. 

though the year class was the same. We could con
clude, therefore, that the body length of sockeye 
salmon is influenced by the ocean growth. 

Seven or eight repeat operations were conducted 
at three fixed stations established on the 45°N line 
from May 4 to June 6, 1983 and it was observed that 

catches changed extensively each day. Fluctuations 
in CPUE and a causal sequence between water tem
perature and wind force were not observed. Since 
fluctuations may result from migration and passing 
of fish groups through the research areas in which the 
nets are set, the patterns of catch of chum salmon per 
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FIGURE 25. CPUE distribution of chinook salmon caught by I 00 tans of research gillnets in June, 1983. 
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FIGURE 26. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in July, 1983. 

100 tans of net were examined and it was recognized 
that fish were not entangled evenly. They were en
tangled in three or four groups offish. It was con
sidered that these fish groups might reflect the struc-

ture of fish groups actually existing. Although the 
daily numbers caught fluctuated significantly those 
fluct uations were not random and showed an in
creasing or decreasing tendency. Length and age 
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FIGURE 27. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in August, 1983. 
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FIGURE 28. CPUE distribution of steelhead trout caught by I 00 tans of research gillnets in April, 1983. 
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FIGURE 29. CPUE distribution of steelhead trout caught by 100 tans of research gillnets in May, !983, 

compositiOns of chum salmon sampled at the same 
research area were also observed to have daily fluc
tuations with certain trends. However, the results 
from the repeat operations indicated that migrating 
fish groups had a qualitative and quantitative con
tinuity and the CPUE obtained by one operation 

reflected well the density of fish groups passing the 
research area. 

(b) Migration and origin of salmon 

The numbers of chum salmon fry released from 
hatcheries in Japan increased greatly from 710 million 
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FIGURE 31. PUE d istribution of steel head trout caught by 100 tans of research gill nets in July, 1983. 

m 1970 to 1974 to 1,500 million fi h in 1977 to 1981 
and the Japanese coastal runs also increased from 8.5 
million in 1970 to 1974 to 21 million fish in 1977 to 
1981. Analysis of scales of 0.3 mature chum salmon 

was conducted to clarify the contribution to the high 
sea fisheries of those chum salmon originating in Ja
pan. Two tandard groups were established : (l) 
three sub-populations: Japan , U.S.S.R . and North 
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TABLE 5- l. Estimated mixed proportions of0.3 mature chum salmon by area, May 1981. Figures in parentheses 
are 95% confidence intervals. 

Area Sample size Japan 

E5042 18 0 
E5540 7 0 
E5542 26 23.2 (8. 7-37.6) 
E5544 47 0 
E6042 2 50.4 (0-100) 
E6044 21 19.5 (4.1-34.9) 
E6046 41 5.8 (0-14.6) 
E6048 32 0 
E6540 17 12.2 (0-27.6) 
E6542 31 I 0.4 (0-21.6) 
E6544 45 0 
E6546 67 0 
E6548 46 0 
E6550 20 3.2 (0-14.6) 
E7042 36 24.6 (4.8-44.3) 
E7044 31 25.7 (12.1-39.2) 
E7046 37 42.4 (28.9-55.9) 
E7048 40 15.0 (4.3-25.7) 
E7050 13 0.5 (0-13.0) 
E7542 10 3.2 (0-19.0) 
E7544 32 13.5 (1.9-25.1) 
E7546 50 19.7 (9.5-29.9) 
E7548 37 0 
E7550 35 0 

8042 29 48.3 (33.0-63. 7) 
8044 60 46.4 (35.7-57.2) 
8046 67 46.0 (35.8-56.2) 
8048 70 21.7 (12.8-30.6) 
8050 25 19.7 (5.5-33.9) 

America, and (2) Japan, northern (U.S.S.R. and 
Alaska), and Canadian. The latter standard groups 
were established based on the results of a cluster analy
sis on samples collected in various areas and grouping 
the samples which had similar results. 

North group Canada 

100 0 
100 0 
76.8 (62.3-91.4) 0 

100 0 
49.6 (0-100) 0 
80.5 (65.0-96.1) 0 
94.2 (85.3- 100) 0 

100 0 
87.0 (72.3-100) 0 
89.6 (78.3-100) 0 

100 0 
100 0 
100 0 
96.8 (85.3-100) 0 
71.0 (48.5-93.5) 4.5 (0-15.9) 
74.4 (60.7-88.0) 0 
57.6 (44.0-71.2) 0 
85.0 (74.2-95.8) 0 
99.5 (86.9-100) 0 
96.8 (80.9-100) 0 
86.5 (74.0-98.2) 0 
80.3 (70.0-90.6) 0 

100 0 
100 0 
51.7 (36.2-67.1) 0 
53.6 (42 .7-64.4) 0 
54.0 (43.7-64.3) 0 
78.3 (69.3--87.2) 0 
80.3 (66.0-94.6) 0 

Analytical results of offshore samples based on 
standard group (I) indicated that the North American 
sub population was distributed widely as far as the 
western North Pacific area which was contradictory 
to the known findings from tag recoveries. The clas-
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TABLE 5-2. Estimated mixed proportions of0.3 mature chum salmon by area, June 1981. Figures in parentheses 
are 95% confidence intervals. 

Area Sample size Japan North group Canada 

E5040 46 19.6 (9.0-30.2) 80.4 (69.7-91.1) 0 
E5042 25 33.9 (18.0-49.8) 66.1 (50.1-82.2) 0 
E5542 35 28.5 (15.4-41.5) 71.5 (58.4-84. 7) 0 
E5544 50 17.4 (7.4-27.3) 82.6 (72.6--92.6) 0 
E5546 16 0 100 0 
E6048 17 19.2 (2.1-36.2) 80.8 (63. 7-98.0) 0 
E6542 17 33.0 (13.9-52.2) 67.0 (47.7-86.3) 0 
E6544 12 20.0 (0.3-41.5) 79.1 (58.3-99.9) 0 
E6546 9 17.6 (0-40.5) 82.4 (59.3-100) 0 
E6548 36 30.7 (17.6-43.8) 69.3 (56.1-82.5) 0 
E7544 32 32.0 (18.0-45.9) 68.1 (54.0-82.1) 0 
E7546 30 30.7 (16.4-45.0) 69.3 (54.9-83. 7) 0 
E7548 36 30.7 (17.6-43.8) 69.3 (56.1-82.5) 0 
E7550 16 13.5 (0-29. 7) 86.5 (70-100) 0 

8050 50 33.9 (22.5-45.2) 66.1 (54. 7-77.6) 0 

TABLE 5-3. Estimated mixed proportions of0.3 mature chum salmon by area, July 1981. Figures in parentheses 
are 95% confidence intervals. 

Area Sample size Japan 

E6042 3 0 
E6044 16 20.9 (3.0-38.8) 
E6046 27 13.3 (0. 7-25.8) 
E6048 52 5.0 (0-12.8) 
E6546 12 40.5 (17.1-64.0) 
E6548 3 70.0 (25.3-100) 
E6550 12 50.4 (26.6--74.1) 
E7044 3 30.7 (0-75.4) 
E7046 31 40.9 (26.2-55.6) 
E7048 32 61.4 (47.0-75.8) 
E7050 43 46.3 (33.6--58.9) 
E7550 87 38.9 (30.0-47.7) 
E7556 115 58.2 (45.6-70.9) 
E7558 9 85.7 (50.1-100) 

8044 II 23.6 (1.4-45.7) 
8046 21 19.5 (4.1-34.9) 
8048 20 26.8 (9.8-43.8) 
8050 76 33.3 (24.0-42.6) 
8056 83 68.2 (53.8-82.5) 

--

sification accuracy increased when based on standard 
group (2) so it was determined that the results from 
the group (2) standard were more adequate than 
those from group (1 ). The distribution of chum 
salmon originating in Japan as estimated from stand
ard group (2) (Tables 5-l to 5-3) was broader than 
the range of distribution confirmed by tagging. Such 
a difference might result from the following: because 
the tag recovery data were limited, the distribution 
of Japanese chum salmon has not been fully clarified; 
in the scale analysis the individuals in the other sub-

-

North group Canada 

100 0 
79.1 (61.1- 97.2) 0 
86.7 (74.1- 99.4) 0 
95.0 (87.1-100) 0 
59.5 (35.8-83.1) 0 
30.0 (0-75.0) 0 
49.6 (25. 7-73.6) 0 
69.3 (24.2-100) 0 
59.1 ( 44.3-73.9) 0 
38.6 (24.0-53.1) 0 
53.7 ( 41.0-66.5) 0 
61.1 (52.2-70.1) 0 
40.6 (27.1-54.0) 1.2 (0-5.6) 

2.6 (0-32.1) II. 7 (0- 35. 7) 
76.4 (54.1-98.7) 0 
80.5 (65.0-96.1) 0 
73.2 (56.1-90.3) 0 
66.7 (57.3-76.0) 0 
31.2 (16.1-46.3) 0.6 (0- 4.8) 

populations are misclassified as Japanese chum salm
on; and the range of distribution of Japanese chum 
salmon has recently expanded. 

In the scale analysis, the results seem to be in
fluenced considerably by the method of establishment 
of standard groups. In examining results of scale 
analysis, it appears necessary to also examine in more 
detail other biological information such as tag re
coveries and results of isozyme analysis. 

The relationship between catch effort in the moth
ership-type salmon fishery, the abundance of chinook 
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FIGURE 33. Catch of chinook salmon in the Bering Sea (upper), commercial catch of chinook salmon in the 
coastal areas of western Alaska and Kamchatka (middle) and fishing effort in the central Bering Sea (bottom) 

for the years 1964--1982. 
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FIGURE 34. Longlining positions of Japanese salmon tagging from April to August in !983. 

salmon runs, and coastal catch in the Bering Sea in 
1964 to 1982 was investigated. Substantive opera
tions of the mothership-type salmon fishery in the 
Bering Sea began in 1964 and by 1968 were on a full 
scale when the number of vessels were ll motherships 
and 369 catcher boats. The peak of fishing effort 
was in 1970 to 1972. Since 1978, the number of ves
sels has decreased to 4 motherships and 1 72 catcher 
boats and grounds fished have been curtailed exten
sively. Annual average effort in 1978 to 1982 de
creased to 46% of that in 1968 to 1977. The annual 
fluctuations in catches of chinook salmon by the moth
ership-type fishery in the central Bering Sea were 
large and peaks were apparent in 1964, 1969, 1974, 
and 1980. CPUEs in those years were also high . 

In contrast , annual fluctuations in the commercial 
catches of chinook salmon in the coastal areas were 
small and the coastal catches of chinook salmon in 
western Alaska recently showed an increasing trend. 
No correlation between coastal and offshore catches 
was recognized. Most of the offshore catch of 
chinook salmon consisted of 4-year-old fish while the 

coastal catch consisted of 5 or 6-year-old fish with 
6-year-olds predominant. Although an increase in 
coastal catch after two years was expected, because 
almost no chinook salmon were caught in offshore 
areas in I 978, the catch of chinook salmon in western 
Alaska and Kamchatka in 1980 decreased which was 
contrary to expectations. Even though catch of 
chinook salmon in offshore areas in 1980 was high, 
the catch in western Alaska two years later was the 
second highest in history (Fig. 33). 

(c) Information obtained from tagging 

Salmon tagging was conducted from April to Au
gust in 1983 at release locations shown by month in 
Fig. 34. The number of releases by month and spe
cies tagged are shown in Table 6. The numbers of 
tagged salmonids released in 1983 (and numbers re
leased in 1982) were : sockeye--545 (191) ; chum--
1,663 (2,596) ; pink--1,522 (847); coho--84 (138) ; 
chinook- 7 (I 7); and steelhead trout--23 (I 6). The 
total number released was 3,844 (3,805 in 1982). 

A total of 75 salmonids (18 sockeye, 46 chum, 8 



56 ANNUAL REPORT 1983-NORTH PACIFIC COMMISSION 

TABLE 6. Number of releases by area and by species in salmon tagging experiments in 1983. 

Accumulated 
Number of number of 

longline longlines used Steel 
Area operations (hachi) Sockeye Chum Pink Coho Chinook head Total 

Gulf of Alaska 8 160 36 21 22 8 0 2 89 
Bering Sea 30 785 195 900 133 0 4 0 1,232 
North Pacific 54 2,145 314 742 1,367 76 3 21 2,523 

North of 46°N 16 657 107 105 297 0 0 0 509 
South of 46°N 38 1,488 207 637 1,070 76 3 21 2,014 

West of 175°E 0 0 0 0 0 0 0 0 0 
East of 175°W 5 208 46 87 46 0 0 0 179 
l7°B-175°W 33 1,280 161 550 1,024 76 3 21 1,835 

TOTAL 92 3,090 545 1,663 1,522 84 7 23 3,844 
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1983. 

1983 tag recoveries for 12 sockeye, 2 pink, I coho, and 2 steelhead t.rout released in 1982 and 

t.tfo, •1\1 

pink, 1 coho, and 2 steelhead trout) were recovered 
by the end of 1983 from fish released in 1982 and 
1983. Additional information on recoveries in 1981 
and 1982 wa also obtained for I sockeye, ll chum, 
and 2 pink. Of the recoveries, 53 were made in 
coastal areas and l offshore as shown in Figs. 35 to 
37. 

Thirteen new coastal recoveries of sockeye salmon 
were obtained. An immature sockeye released at 
46°29'N, l 79°26'E on May 20, 1982 was recovered 
at Strogonof Point on July 8, 1983. This recovery 
extended southward the previously known southern 
limit (5l 0 l2'N, 179°l6'E) of distribution ofimmature 
sockeye salmon from the north side of the Alaskan 

~~··vs'llf/ 
Peninsula. A mature sockeye r eased at 46°33'N, 
I 73°34'W on May 20, I 983 was ecovered in John
stone Strait, British Columbia, round August 27, 
1983. This recovery extended westward the pre
viously known western limit (49°07'N, 163°18'W) of 
distribution of mature sockeye salmon of British Co
lumbia origin. A mature sockeye salmon released at 
46°27'N, 179°29'W on May 5, 1981 was recovered 
at the Ozernaya River in late summer in 1981. This 
recovery extended eastward the previously known 
eastern limit (49°00'N, l75°00'E) of distribution of 
mature sockeye salmon of west Kamchatka origin. 

Thirty-three new coastal recoveries of chum salmon 
were obtained. An immature chum salmon released 
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FIGURE 37. Additional 1981 and 1982 tag recoveries of I sockeye, II chum, and 2 pink salmon. 

at 42°42'N, 179°32'W on May 26, 1980 was recovered 
at Minami Kayabe (southern Hokkaido) on Novem
ber 14, 1983. This recovery extended southward the 
previously known southern limit (45°26'N, 167°33'£) 
of distribution of immature chum almon of Hokkaido 

ongm. Other coastal recoveries confirmed the pre
viously known findings on chum salmon of east Kam
chatka, southern Kuril Islands, Hokkaido, and Hon
shu origins. A chum salmon released at 44°27'N, 
176°27'W on May 7, 1982 was recovered offHokkaido 
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FIGURE 38. Number of sets (Y) that took fishes expressed as percentages of total number of sets made (N) by 
recorded surface temperature. 

on May 27, 1983. It was believed that this fish was 
passing by Hokkaido on its way toward an area other 
than Hokkaido judging from location and time of the 
recovery. A chum salmon released at 56°031N, 
176°30'W on July 18, 1980 was recovered by a Japa
nese trawler that was fishing in the eastern Bering 
Sea in August 1983. 

Four new coastal recoveries of pink salmon were 
obtained. A pink salmon released at 55°301N, 
176°301E on July 5, 1983 was recovered near Port 
Clarence, Alaska on July 27, 1983. This recovery 
extended northwestward the previously known north
western limit (51 °45'N, l77°381E) of distribution of 
pink salmon of Norton Sound origin. 

One new coastal recovery of coho salmon was 
obtained. This fish released at 44°301N, l77°331E 
on June 28, 1983 was recovered at the Mulchatna 
River in August 1983. This recovery extended west
ward the previously known western limit (51 °25 1N, 
1 76°40 1W) of distribution of coho salmon of Bristol 
Bay origin. 

One new coastal recovery of steelhead trout was 
obtained. A steelhead released at 46°30'N, 169°31 'E 
on July 4, 1982 was recovered at the Queets River, 
Washington on April 26, 1983. This recovery ex
tended westward the previously known western limit 
(50°241N, 174°25'E) of distribution of steelhead trout 

of North American origin . 

(d) Difference in areas of distribution of salmon 
and flying squid 

Catch data for flying squid and salmonids, which 
were obtained in Japanese salmon driftnet research 
operations during May to August from 1978 to 1982, 
were examined with respect to the relationship be
tween surface temperature and catches. Salmonids 
were caught in waters with temperatures of 1 °C to 
l6°C while flying squids were caught in temperatures 
of 7°C to 24°C. No research operations were con
ducted in waters with surface temperature lower than 
1.0°C or higher than 24 .0°C. The maximum range 
of surface water temperature where both flying squids 
and salmonids catch overlapped was between 7°C 
and l6°C. Examining the preferred temperature in 
the range where 50% or more sets caught salmonids 
or squid, the preferred zone was 1 oc to l3°C for 
salmonids and l2°C to 24°C for flying squid and the 
zone of overlap was between l2°C and l3°C only 
(Fig. 38). 

The substantial upper limit of water temperature 
where salmonids were caught is believed to be lower 
than the 15°C previously considered, particularly in 
areas east of 1 70°E where the squid gillnet fishery 
operates. There were only two incidences to date 
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FIGURE 39. CPUE distribution of salmonids (open circles) and flying squid (solid circles) caught in gillnets 
by Japanese salmon research vessels in June, 1979. l5°C isotherm from the Ten-Day Marine Report, No. 
1177. 

when salmonids were caught in waters with tempera
tures of l4°C and higher. These were: one coho 
salmon caught at 41 °00'N, 174°59'W with surface 
water temperature of 14.2°C on June 25, 1979 and 
one pink salmon caught at 43°0l'N, l70°00'E with 
water temperature of 15.0°C on July 20, 1981. While 
there was little catch of salmonids in areas with tem
peratures of l4°C and over, the CPUE values and 
catch occurrence rates (the ratios of number of sets 
in which catch occurred to the total number of sets) 
became higher with increases in water temperature. 
A clear distinction was observed in areas of distribu
tion of salmonids and flying squid. 

Examining the research results for each station, it 
was found that the number of sets in which salmonids 
and flying squid were caught simultaneously was very 
few. Of the 135 sets in which flying squid were 
caught, no salmonids were caught in 80 sets (59%), 
and CPUE values for either were lower than 0.10 in 
46 sets (34 % ). The number of sets in which CPUE 
values for both were 0.10 and greater and, where it 
was recognized that both were caught substantially, 
was only 9 (7%). Thus, we can say that the main 
areas of distribution of salmonids and flying squid 
generally do not overlap. Figures 39 to 47 show the 
areas of distribution for both salmonids and flying 
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by Japanese salmon research vessels in June, 1980. Small triangle indicates no catch. I5°C isotherm 
from the Ten-Day Marine Report, No. 1213. 

squid, the l5°C isotherm, and the squid driftnet fish
ing ground by month and by year. 

Although the isotherm of l5°C was occasionally 
observed to be in the fishing grounds of the squid 
driftnet fishery during June to August from 1978 to 
1982, there was no salmonid catch within the area 
permitted to the squid fishery and the southern limit 
of salmonid distribution was located north of the 
l5°C isotherm. The areas of distribution for flying 
squids, however, were observed to have extended 
further north of the northern limit of the permitted 
area for the squid fishery. Thus, it was concluded 
that the current regulations on the northern limit for 
the squid fishing grounds have the desired effect of 
avoiding the incidental catch of salmon by the squid 
driftnet fishery, but sacrifice opportunities to catch 
flying squid in the northern waters. 

II. OCEANOGRAPHY 

Oceanographic conditions in the northwest Pacific 

Ocean in 1983 were examined using the horizontal 
distribution of water temperature as in previous years. 
l. Western Subarctic Water, which is produced by the 
surface cooling phenomenon during winter, is widely 
distributed in the northwest Pacific and centered in 
the area east of Kamchatka and the Kuril Islands. 
As in previous years, this water mass was defined as 
cold water with temperature of 3°C or less at 100m 
depth. Through May to July, the eastward exten
sion of Western Subarctic Water was somewhat weak, 
while the southward extension of this water mass 
known as the Komandorskie Cold Water Tongue was 
moderately strong compared to previous years (Fig. 
48). 
2. The Alaskan Stream, which orginates in the Gulf 
of Alaska and flows westward along the Aleutian Is
lands, is defined as a water mass with relatively high 
temperature. In order to understand the strength of 
this stream, we observed the distribution of the water 
mass with temperatures of 4°C or higher at 100m 
depth and examined the western tip of the stream and 
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FIGURE 41. CPUE distribution of salmonids (open circles) and flying squid (solid circles) caught in gillnets 
by Japanese salmon research vessels in June, 1981. I5°C isotherm from the Ten-Day Marine Report, No. 
1249. 

the conditions of intermingling with the Western Sub
arctic Water. The westward extension of the Alaskan 
Stream during May to July 1983 was recognized to 
be more pronounced than in average years (Fig. 49). 
3. The surface water temperature in the northwest Pa
cific was relatively low in most areas except for high 
latitudinal areas such as the Bering Sea. In par
ticular, the temperature increase during June and 
July was small and areas with lower temperature than 
in average years were more extensive (Fig. 50). 

III. RESEARCH ON MARINE MAMMALS 
TAKEN INCIDENTALLY BY 

SALMON GILLNETS 

l. Collection of information on incidental catch of 
marine mammals 

Information on incidental catch of marine mam
mals in 1983 was collected by the mothership and 
landbased salmon fisheries and salmon research ves-

sels. 
The mothership fishery operated in the North Pa

cific between 170°E and 175°E and in the Bering Sea 
from early June to late July. During this period the 
catcher boats made a total of 8,967 gillnet operations 
in which a total of2,986 Dall's porpoise and 4 northern 
fur seals were recorded as caught incidentally. Of the 
total number of Dall's porpoise taken, 2,399 individ
uals were caught within the U.S. FCZ (in 6,217 
operations) and 587 were caught outside of the U.S. 
FCZ (in 2, 7 50 operations). Information on the 
above captures was summarized by 10-day periods 
and 1° X l 0 statistical areas and submitted to the Com
mission. 

The landbased fishery operated in waters west of 
175°E and generally south of 44°N (some operations 
extended to 46°N) during early May to mid-July. 
A total of 8, 715 gillnet operations were made and a 
total of 1,291 Dall's porpoise were recorded as caught. 
These data were also summarized by 2° X 5° statistical 
areas and 10-day periods and submitted to the Com-
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FIGURE 42. CPUE distribution of salmonids (open circles) and flying squid (solid circles) caught in gillnets 
by Japanese salmon research vessels in June, 1982. l5°C isotherm from the Ten-Day Marine Report, No. 

1285. 

miSSIOn. 

Nine salmon research vessels conducted a total of 
321 experimental gillnet operations (using 39,730 
tans) in the North Pacific including the Gulf of Alaska 
and in the Bering Sea during April to August 1983 
and a total of 31 Dall's porpoise and 2 northern fur 
seals were reported to be incidentally taken. Infor
mation on these catches was summarized by 2° X 5° 
statistical areas and 10-day periods and submitted to 
the Commission. 

2. Collection of biological samples 

A total of 1,240 Dall's porpoise were brought on to 
4 motherships during the 1983 fishing season. These 
specimens were used for biological research by U.S. 
scientific observers on board the motherships. Also, 
a number of landbased fishing vessels, whose mother 
port is Kushiro, were instructed to bring back to 
Kushiro some specimens of whole Dall's porpoise in
cidentally caught. In 1983, the numbers of the 
Dall's porpoise brought back were less than expected 

and amounted to only 8 individuals including those 
collected by research vessels which conducted experi
mental operations on the fishing grounds of the land
based fishery. These specimens were measured and 
dissected by Japanese scientists. Additionally, the 
vessel dedicated to marine mammal studies also col
lected biological samples using harpoons. The de
tails of this cruise are reported in another section of 
this report. 

3. Estimation of abundance of Dall's porpoise 

Nine research vessels which conducted salmon re
search in the North Pacific including the Gulf of 
Alaska and the Bering Sea and one vessel dedicated 
to the marine mammal research, which conducted a 
survey in the northwest Pacific, were engaged in the 
marine mammal sighting survey. 

The survey period was from April 20 through Sep
tember 10. Areas surveyed were between 34°N and 
60°N, and 141 °E and 140°W. The total distance 
covered in the sighting survey in 1983 was 43,673 
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FIGURE 43. CPUE distribution of salmonids (open circles) and flying squid (solid circles) caught in gillnets 
by Japanese salmon research vessels in July, 1978. Small triangle indicates no catch. I5°C isotherm from 
the Ten-Day Marine Report, No. 1144. 

nautical miles in a total of601 days. The number of 
Dall's porpoise sighted was 3,609 individuals (936 
schools). Of these, 3,342 individuals were dalli-type, 
144 were truei-type, 1 was a black-type, and 122 were 
not identified as to type. 

As a continuation of the estimation in 1982, the 
abundance ofDall's porpoise in the North Pacific and 
Bering Sea was estimated using the Fourier Series 
Estimator (Burnham et al. 1980). The values ob
tained in 1983 were 642.1 X 108 for Area I (west of 
170°W, north of 40°N), 629.4x 103 for Area II (east 
of 170°W, north of 40°N), and 232.3 x 103 for Area 
III (Bering Sea), a total of 1,503x 103 (Table 7). 
Another estimate was also made using an improved 
method called the Negative Exponential Model 
(Kato 1984) based on data for 1978 to 1983 (Table 
8). A comparison of the results by both methods 
showed that estimates using the Negative Exponential 
Model were about 200 X 103 individuals higher for 

1978, 1979, and 1982 and about 500 to l,OOOx 103 

individuals higher for 1980, 1981, and 1983 than the 
estimates made using the Fourier Series Estimator. 
In general, however, both results showed that the 
estimated abundance of Dall's porpoise ranged be
tween 1,000 to l,300x 103 individuals in 1978 and 
1979 and 1,500 to 2,500x 103 individuals from 1980 
onward. 

4. Research on Dall's porpoise by the dedicated 
vessel (Ho_yo maru No. 12) 

As in 1982, the survey to accumulate information 
on Dall's porpoise after the season of high seas 
salmon fisheries was conducted using the Hoyo maru 
No. 12 for 30 days from August 12 through September 
10. The areas surveyed were the northwest Pacific 
(outside of the U.S. and U.S.S.R. 200 mile zones be
tween 42°N and 51 °N west of 178°W). The research 
area and numbers of Dall's porpoise sighted and cap-
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FIGURE 44. CPUE distribution of salmonids (open circles) and flying squid (solid circles) caught in gillnets 
by Japanese salmon research vessels in July and August, 1979. !5°C isotherm from the Ten-Day Marine 
Report, No. 1180. 

tured are shown in Fig. Sl. During this survey pe
riod, a total of 1,272 Dall's porpoise were sighted (799 
dalli, 44 truei, and 429 type unknown). Of these, 94 
dalli, 2 truei, and l black-type were caught using elec
tric harpoons. Body length, body weight, and vari
ous body measurements were recorded and teeth, . 
reproductive organs, blood, liver, muscle tissue, stom
achs, and skeletal samples were collected. The rela
tionship between the distribution of Dall's porpoise 
and the complicated distribution of water masses 
which were formed by the Kuroshio and Oyashio was 
examined based on the results of oceanographic ob
servations made occasionally during the cruise and on 
information on surface water temperature issued by 
the Fisheries Information Service Center. The area 
of distribution of Dall's porpoise (both for truei and 
dalli) was limited to the Oyashio area with surface 
water temperature of l8°C or less. Many truei-type 
were distributed in an area between l45°E and l55°E 

and 3 truei-type were also sighted in the area between 
l63°E and l64°E. Many mother and calf pairs were 
sighted between 47°N and 48°N and l74°E and l79°E 
where the surface temperature ranged from goc to 
ll oc on August 25 and 26 but they did not come 
close to the ship. The area where Dall's porpoise 
were most abundant was at 43°l6'N and l63°03'E 
where the water temperature ranged from l3.5°C to 
14.1 °C and a total of 183 Dall's porpoise were sighted 
on September 2. Of these, 2 truei-type and 78 dalli
type were identified. No marine mammals other 
than Dall's porpoise were sighted. Judging from the 
results of this survey, the area of distribution for 
Dall's porpoise tended to overlap the areas of dis
tribution for sardine and saury which were migrating 
towards the north in summer. However, occurrence 
of these fish in fresh condition in the stomach con
tents was substantially lower than expected. 
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1252. 

65 

60N 

SON 

60N 

SON 

40N 

5. Comparison of life history parameters of Dall's 
porpoise caught by harpoons and by driftnet 

operation and season of which are limited, a biased 
sample may result. This is because past studies on 
Dall's porpoise have suggested that they may be seg
regated by sex, growth stage, and maturity. If samples of Dall's porpoise for study are obtained 

only from the high seas salmon fisheries, the area of In order to conduct research on this question, the 
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FIGURE 48. Annual fluctuation of southward extension 
of the Komandorskie tongue-shaped cold water in June 
as indicated by the 3°C isotherm at 100m depth. 

Hoyo maru No. 12 conducted surveys after the salmon 
fishing seasons in 1982 and 1983 and a total of 167 
Dall's porpoise were collected by harpoons from those 
which rode the bow waves of the vessel. 

Of the Dall's porpoise collected, individuals rang
ing from just mature to estrus were dominant and 
many ofthem were found in the subarctic convergence 
south of the main salmon fishing ground. Mother 
and calf pairs were segregated to the north of the 
area of convergence. Juveniles which appeared to be 
just after ablactation and adults without calves were 

also found in this area. Few Dall's porpoise in this 
area came close to the vessel and it was impossible to 
capture them with harpoons (Kasuya and Jones 1984; 
Ogi and Fujise 1984). The 167 samples obtained in 
2 cruises of the Hoyo maru No. 12 were examined in 
attempts to distinguish differences in life history pa
rameters between these samples and those taken in 
the salmon gillnet operations. 

The specimens obtained by harpoons were caught 
in a roughly circular area with a radius of 180 nautical 
miles centered at 45°N and 160°E in the region of 
subarctic convergence. The surface water tempera
ture at time of capture ranged from 11 oc to l9°C 
and catch in temperature less than 11 oc was low. 
Aging and gonad treatments were made using meth
ods previously described (Kasuya 1978; Newby 1982; 
Kasuya and Jones 1984). 

(a) Size composition 

Many Dall's porpoise with body lengths which cor
respond to those in their first year of life and one
year-olds have been caught in the salmon mothership 
gillnet operation (June to July) but no such porpoise 
were found among the samples obtained in the cruise 
of the Hoyo maru No. 12 (August and September) 
(Fig. 52). 

(b) Age composition 

Age of the porpoise obtained by harpoons ranged 
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from 1 to 17 years. However, individuals of 1 to 2 
years of age were few and the number of porpoise 
which had attained maturity (5 years and older for 
females, 8 years and older for males) was also small 
(Fig. 53). 

(c) Sex ratio 

Examination of sex ratio by age and by mature or 
immature category showed males to be more numer
ous than females for all categories. The difference 
was statistically significant for 1982 but not significant 
for 1983 (Table 9). Although there were more males 
than females in the samples of2 to 3-year-old porpoise 

obtained by harpooning, females were more numerous 
than males (96: 54) in the samples obtained by gill
nets in Aleutian waters (Newby 1982). 

Comparing the sex ratios of samples in the 2 cruises, 
a significant difference was found for immature por
poise which suggests that there was some segregation 
by growth stage and by sex in the subarctic con
vergence area. 

(d) Growth curve 

Body lengths were generally greater in the harpoon 
samples than in the gillnet samples even in a com
parison of samples of the same age (Fig. 54). The 
reason for this is considered to be that the habit of 
coming close to a vessel and segregation into the 
southern region begins earlier for porpoise which 
mature early and these particular porpoise are easily 
captured by harpooning. Therefore, neither the 
harpoon catch nor gillnet catch are considered to 
show correctly the mean growth curve for the species. 

(e) Maturation in males 

The correlation between body length and maturity 
is high for Dall's porpoise. There were no differences 
in this correlation between gillnet and harpoon sam
ples. The correlation between age and maturity is 
low (Fig. 55). In the present material 50% of in
dividuals were mature at ages from 4 to 6 years and 
the maturity ratio did not show much change within 
this age range (Fig. 55). It was difficult to further 
estimate the mean age at maturity using the harpoon 
sample only. 

(f) Maturation inftmales 

For the same reason as for males, a mean body 
length at maturity can be estimated correctly. Com
paring the relationship between the ratio of mature 
individuals and age for the harpoon and the gillnet 
samples, the difference for females was not as great 
as for males (Fig. 55). This is probably due to there 
being less difference in behavior by growth stage for 
females than for males. 

Mean age at maturity for females can also be esti
mated based on the age offemales which had ovulated 
just once. Newby (1982) estimated average age of 
such females as 5.1. In that study, the specimens ex
amined were at the last stage of pregnancy or just 
after having given birth. In this study, the speci
mens were at an early stage of pregnancy or right 
after ovulation and the mean age at maturity was 
estimated to be 3.9. 

(g) Breeding (or reproduction) cycle 

Among the harpoon samples the number of mature 
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FIGURE 50. Difference in sea-surface temperatures between the summer of 1983 and the summer of 1982. 
Negative values indicate lower temperatures in 1983. 

females was 29 and all of them had corpus luteums. 
One porpoise was pregnant and lactating (fetus size 
4.4 em), 11 porpoise were pregnant, and 16 were rest
ing. Of the 29 females, 22 had just finished first 
ovulation and of the remainder 4 were pregnant, 1 
was pregnant and lactating, and 2 had just finished 
ovulation (not lactating or pregnant). Because the 
samples were obtained in the mating or parturition 
season and the number of animals in the sample was 
limited, it does not appear appropriate to estimate 
the rate of pregnancy for the total population from 
this data. According to Newby (1982), 95% of 663 
mature females incidentally caught by gillnets dur
ing ithe fishing season, which corresponds to their 
parturition season, were pregnant or had just given 
birth. Of those, only 18.3% were in first pregnancy, 
which is quite different from results found in the 1983 
harpoon samples. 

It would be useful to have information on age and 

sex composition and condition of Dall's porpoise in 
schools where mother and calf pairs were distributed 
north of the subarctic convergence in August and 
September. 

6. Biological characteristics of Dall's porpoise inci
dentally caught by the landbased salmon driftnet 
fishery 

Analyses were made of biological characteristics of 
55 Dall's porpoise (18 males and 37 females) inci
dentally caught by the landbased salmon fishery and 
brought back to Kushiro in 1981 and 1982. Average 
body lengths at maturity ranged from 170 to 190 em 
for males and 160 to 180 em for females. Average 
age at maturity was 6 or 7 for males and 4 to 7 for 
females. The rate of mature females was 80% and 
the rate of females which had given birth was 67.3 % . 

With respect to age composition, both males and 
females showed peaks at age 2 and the numbers of 
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TABLE 7. Abundance and density ofDall's porpoise estimated from the sighting survey of research vessels in 1978-
1983. Estimates based on Fourier series estimator. 

Year 

1978 

1979 

1980 

1981 

Area a 

I. 
II. 
III. 

TOTAL 

I. 
II. 
III. 

ToTAL 

I. 
II. 
III. 

ToTAL 

I. 
II. 
III. 

ToTAL 

1,258 
1,942 

661 

3,861 

1,258 
1,942 

661 

3,861 

1,258 
1,942 

661 

3,861 

1,258 
1,942 

661 

Transect 
length 
(NMI) 

34,958 
469 

1,078 

36,505 

40,597 
1,519 

853 

Number of 
groups of 
porpoise 

332 
21 
26 

379 

492 
24 
12 

42,969 528 

40,804 651 
2,653 77 
I ,287 23 

44,744 751 
---

41,362 686 
3,481 97 
1,389 9 

46,232 792 

Density 
(:Dg) 

groups/ 
NMP 

0.0622 
0.0886 
0.0832 

0.0909 
0.0351 
0.1304 

0.1179 
0.1056 
0.0599 

0.1131 
0.1155 
0.0593 

Var (Dg) 

0.000013 
0.000571 
0.000412 

0.000018 
0.000157 
0.006296 

0.000022 
0.000500 
0.000667 

0.000020 
0.000658 
0.000262 

Mean 
group 

size (G) 

3.8912 
2.9524 
4.2692 

4.3333 
5. 7500 
3.3333 

4.1600 
4.9221 
4.0000 

4.1200 
3.7835 
3.3333 

Coefficent 
of varia

tion 
Cv(f>g) 

0.0571 
0.2697 
0.2440 

0.0467 
0.3566 
0.6086 

0.0398 
0.3733 
0.2445 

0.0392 
0.2221 
0.2732 

Density 
(Di) 

Indi./ 
NMP 

0.2420 
0.2616 
0.3552 

0.3939 
0.2018 
0.4347 

0.4905 
0.5198 
0.2396 

0.4660 
0.4370 
0.1977 

Abun
dance 
(T) 10s 

304.4 
507.8 
234.8 

1,047.0 

495.1 
391.9 
287.3 

1,174.3 

617.0 
1,009.5 

279.2 

1,905.7 

586.2 
848.7 
130.7 

1,565.6 3,861 

1,258 
1,942 

--------------------------------------------
1982 

1983 

II 
II. 
III. 

ToTAL 

I. 
II. 
III. 

ToTAL 

661 

3,861 

1,258 
1,942 

661 

3,861 

45,333 
1,744 
2,753 

49,830 

37,679 
4,284 
1,710 

43,673 

1,042 
55 
82 

1,179 

820 
79 
39 

0.1439 
0.1716 
0.2171 

0.1321 
0.0888 
0.0862 

0.000024 
0.000590 
0.000816 

0.000024 
0.000221 
0.000534 

3.9117 
3.1091 
4.1341 

3.8646 
3.6494 
4.0769 

0.0344 
0.1415 
0.1316 

0.0371 
0.1675 
0.2681 

0.5629 
0.5335 
0.8975 

0.5105 
0.3241 
0.3514 

708.1 
1,036.1 

593.2 

2,337.4 

642.1 
629.4 
232.3 

1,503.8 

" I. Northwestern North Pacific, II. Northeastern North Pacific and III. Bering Sea. 

ages 0 or 1 were low. On the other hand, Dall's 
porpoise incidentally caught by the mothership fishery 
showed a peak at the age of 1 (Newby 1982). Al
though there are no appreciable differences in fishing 
method and season between the landbased and moth
ership salmon fisheries, their fishing areas are dif
ferent, i.e., the landbased fishery operates south of the 
fishing ground of the mothership fishery. According 
to Kasuya and Jones (1984), schools with mothers 
and calves increased to the north in the northwest 
Pacific. Taking these factors into account, it is con
sidered that many Dall's porpoise of age 0 to 1 live 
to the north and many 2-year-old porpoise live more 
to the south in the northwest Pacific in summer. 

7. Biochemical genetic study on population structure 
in Dall's porpoise 

The population structure of Dall's porpoise was ex-

ami ned using samples obtained from a total of 1,529 
individuals (1,112 dalli-type and 417 truei-type) which 
were collected by the mothership and land based salm
on fisheries, the Hoyo maru No. 12 (the dedicated ves
sel for Dall's porpoise study), and the harpoon fishery 
off the Hokkaido and Sanriku coasts. Eighteen ge
netic loci encoded to eneymes were analyzed using 
frozen liver and skeletal muscle. 

Among 12 enzymes analyzed, LDH-A and LDH-B 
(isozyme system) and SOD showed almost the same 
electrophoretic patterns in most samples in 5 sample 
groups (I-dalli in the Aleutian area; 11-dalli in the 
southern Aleutian area; III-dalli off the Hokkaido 
coast; IV-truei off the Hokkaido :coast; and V 
mainly truei off the Sanriku coast). Electrophoretic 
variants were found only in a small number of indi
viduals. Names of so-called polymorphic loci, which 
have alleles with gene frequency value more than 1% 



70 ANNUAL REPORT 1983- NORTH PACIFIC COMMISSION 

TABLE 8. Abundance and density ofDall's porpoise estimated from the sighting survey of research vessels in 1978-
1983. Estimates based on negative exponential model. 

Density Mean Coefficient Density 
Transect Number of (Dg) gr~>Up of varia- (Di) Abun-

length groups of groups/ SIZe tion Indi./ dance 
Year Area a 108NMI2 (NMI) porpoise NMI2 \!ar(Dg) (G) Cv(Dg) NMI2 (T) lOs 

1978 I. 1,258 34,958 332 0.0422 0.000055 3.8912 0.1754 0.1642 206.6 
II. 1,942 469 21 0.1284 0.001214 2.9524 0.2713 0.3791 736.2 
III. 661 1,078 26 0.0915 0.000725 4.2692 0.2944 0.3906 258.2 

ToTAL 3,861 36,505 379 1,201.0 

1979 I. 1,258 40,597 492 0.0594 0.000109 4.3333 0.1757 0.2574 323.8 
II. 1,942 1,519 24 0.0585 0.000279 5.7500 0.2858 0.3364 653.2 
III. 661 853 12 0.1588 0.002483 3.3333 0.3138 0.5293 349.9 

TOTAL 3,861 42,969 528 1,326.9 

1980 I. 1,258 40,804 651 0.0944 0.000120 4.1600 0.1162 0.3927 494.0 
II. 1,942 2,653 77 0.1718 0.000395 4.9221 0.2748 0.8456 1,642.2 
III. 661 1,287 23 0.1124 0.001164 4.0000 0.3035 0.4496 297.2 

ToTAL 3,861 44,744 751 2,433.4 

1981 I. 1,258 41,362 686 0.1350 0.000064 4.1200 0.0593 0.5562 699.7 
II. 1,942 3,481 97 0.1598 0.001220 3.7835 0.2186 0.6046 1,174.1 
III. 661 1,389 9 0.0863 0.001151 3.3333 0.3931 0.2877 190.1 

-------~·-

ToTAL 3,861 46,232 792 2,063.9 
------

1982 I. 1,258 45,333 1,042 0.1743 0.000142 3.9117 0.0684 0.6818 857.7 
II. 1,942 1,744 55 0.1721 0.002453 3.1091 0.2878 0.5351 1,039.1 
III. 661 2,753 82 0.2425 0.002195 4.1341 0.1844 1.0025 662.7 

ToTAL 3,861 49,830 1,179 2,559.5 
--------

1983 L 1,258 37,679 820 0.1651 0.000225 3.8646 0.0922 0.6379 802.5 
II. 1,942 4,284 79 0.1706 0.000511 3.6494 0.1325 0.6226 1,209.1 
III. 661 1,710 39 0.1667 0.000873 4.0769 0.1772 0.6796 449.2 

----------·--
TOTAL 3,861 43,673 2,460.8 

" I. Northwestern North Pacific. II. Northeastern North Pacific and III. Bering Sea. 

and alleles and frequency for each sample group are 
shown in Table 10. The number of polymorphic 
loci was IS out of 18 loci examined. Comparing 
allele frequency in each locus, the genetic composi
tions of sample groups closely resembled one another 
and no peculiar alleles were found . Therefore, sam
ple groups which were divided, for convenience sake, 
by area caught and by body color showed almost no 
genetic divergence and cannot be divided as far as 
the 15 polymorphic loci examined here are concerned, 
although they may actually be independent of each 
other or consist of several sub-populations. 

8. Acoustic study on Dall's porpoise in the Bering 
Sea 

As a continuation from 1982, acoustic studies on 
Dall's porpoise were conducted in the Bering Sea 
from July 3 to July 31. At the same time, research 

on salmon was also being conducted. I terns of study 
were: (I) observation of porpoise behavior in response 
to supersonic stimulation, (2) experiments with cal
cium carbide guns, (3) observation of porpoise be
havior in relation to gillnets, ( 4) research on state of 
entanglements of porpoise in gillnets, and (5) experi
ments on keeping entangled porpoise alive on board 
the vessel. Because no porpoise were entangled in 
gillnets during the study period, studies on item ( 4) 
and (5) could not be made. 

(a) Behavior of Dall's porpoise in response to supersonic 
pulses 

Supersonic pulses of 75, 115, and 143kHz were 
emitted to Dall's porpoise which swam around the 
vessel and their responses to the pulses were observed. 
Sound generators which emitted 75 kHz and 115 kHz 
were remodelled to produce various levels of sound 
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FIGURE 51. The cruise pattern of the research vessel the Hoyo maru No. 12 in 1983. The solid line indicates 
region of research operations and dotted line indicates regions in which research was not conducted. Black 
circles indicate noon positions (Japan time) of research and white circles indicate noon positions when re
search was not conducted . The numbers of Dall's porpoises caught and the numbers of Dall's porpoises 
sighted are also shown (no research was conducted on August 14 and September 8). 
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pressure, i.e., 58, 68, 78, 88, 98, 108, 118, and 128 
dB- a total of 8 changeable levels with 10 dB inter
vals for the 75kHz generator, and 77, 87, 96, 102, 
112, and 122 dB- a total of 6 changeable levels for 
the 115kHz generator. A 143kHz generator was 
made to generate sounds the frequency of which re
sembles that in vocalization of the Dall's porpoise 
and supersonic pulses were emitted, changing sound 
pressure, pulse width, and cycle. In the experi
ments using 75 kHz, no responses were observed at 
sound pressures of 88 and 108 dB at distances of 5 to 
30 m. Porpoises responded weakly at 128 dB at a 
distance of 10 to 20m. In the experiments using 
115kHz, almost no responses were observed at 76 
dB, even at distances of 5 to 10m. However, when 
96, 112, and 122 dB were used, most porpoise ap
peared to detect the beams at distances of 20 to 40 
meters and made U-turns and few cut across the 
beams. It appeared that the porpoise regarded the 
beams as barriers. 

carbide the pressure of the acetylene gas produced 
triggers an igniter. The acetylene gas explodes auto
matically at 3 to 15-minute intervals. Both sound 

The responses to 143 kHz beams were weaker than 
to the 115 kHz transmissions. 

(b) Experimental use of the carbide gun 

The carbide gun is an automatic explosive sound 
generator. The system of sound generation is as fol
lows. As water drops down a thread to the calcium 
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FIGURE 52. Body length frequency of dalli-type Dall's 
porpoise taken by harpooning (present material) or 
salmon gillnet fishery (Newby 1982). Sample size is 49 
females and 118 males for harpoon catch and I, 140 
females and 708 males for gillnet catch. 

• 
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and fire are emitted from the cylinder at the same 
time. An iron pipe is welded to each side of the 
combustion chamber of the carbide gun and the open 
ends of the iron pipes are in the sea. Thus the gen
erated sound is transmitted efficiently into the water. 

Acoustic studies were made for both under and 
above water sounds of the shape of the sound waves, 
the decline in sound pressure as distance increases, 
etc. The experiments were conducted by attaching 
the guns to the mid portion of the commercial type 
salmon gillnets which were being operated and the 
number of salmon caught in each of 20 5-tan hori
zontal sections was recorded. 

Preliminary analyses were made to compare the 
catch rates of the central portion of the nets in opera
tions with and without the gun. The catch rates 
with and without the gun were similar and it is con
sidered that the guns do not appreciably change the 
salmon catch pattern by section in the gillnets. 

9. Reflection loss of the salmon gillnet and maxi
mum detectable distance of the net by Dall's 

I b-~ I Females porpoise 
I 

0 

0 
0 2 4 

,0 

6 8 10 12 14 16 
Age in years 

FIGURE 53. Age frequency of dalli-type Dall's porpoise 
taken by harpooning (present material) or salmon 
gillnet fishery (Newby 1982). Sample size is 47 females 
and 109 males for harpoon catch and 427 females and 
234 males for gillnet catch. 

An acoustic study was conducted to estimate the 
distance at which Dall's porpoise can detect the ex
istence of the gillnet. For this purpose, the reflection 
losses of filaments, nets, floats, weights, and ropes 
were measured using a sound generator which emits 
supersonic sounds, the frequency and pulse width of 
which resemble the clicks of Dall's porpoise. Because 
the reflection losses of floats, weights, and ropes were 
small it is considered that Dall's porpoise recognize 

TABLE 9. Age frequency of dalli-types taken by the Hoyo maru No. 12 cruises in 1982 and 1983. 

Male Female 

immature mature immature mature 
Age 

(years) '82 '83 '82 '83 total '82 '83 '82 '83 total 

0 0 0 
I 0 2 2 
2 9 II 2 2 24 II 4 16 
3 6 13 5 9 33 4 2 10 16 
4 6 6 6 3 21 I 3 I 6 
5 4 2 7 s• 18 2 3 
6 2 3 6 
7 3 I 
8 0 
9 

10 I 
17 I 0 

no age 4 3 9 2 2 

ToTAL 29 34 31 24 118 2 18 10 19 49 

•: Includes one black-type. 
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FIGURE 54. Age-body length relationship in dt.lli-type Dall's porpoise taken by harpooning (present mate
rial) or salmon gillnet fishery (Newby 1982). Dotted lines indicate range of the gillnet sample (after cor
rection of initial error) and circles individuals taken with harpoons (closed circle: immature, open circle : 
mature). Horizontal line indicates mean body length at the attainment of sexual maturity. 

the existence of gillnets by first detecting the reflec
tion from floats, etc., and then recognize the existence 
of the nets as they come closer to the gillnets. The 
reflection loss of the net in which 3 air tube threads 
are woven was 3 dB smaller than the current mono
filament nets which means the former is acoustically 
easier to detect than the latter. 

Maximum detectable distances of the float and 
weight portions and net with 3 air tube threads by 
the Dall's porpoise were estimated using data on 
clicks of Dall's porpoise and the detectability known 
for the bottle-nosed dolphin, to be 40, 30, and ll m, 
respectively. 

l 0. Effective range of sound generators 

Experiments to reduce the number of Dall's por
poise entangled in the North Pacific salmon gillnets 
have been conducted by attaching to the gillnets 
(since 1981) low frequency sound generators (9kHz) 
and since 1983 high frequency sound generators 
(around 145kHz). It was necessary to estimate the 
effective ranges of those devices in order to determine 

the number to be attached to the gillnets. 
The effective ranges of sound generators were esti

mated from values at points of intersection of two 
curves, i.e., the curve of sound pressure decline with 
distance and the curve of auditory threshold values 
derived from estimated values on audiograms for 
Dall's porpoise through substituting data for other 
species of porpoise. 

Specifications of the sound generators for which it 
was required to determine effective range are as fol
lows-

( l ) Low Frequency Sound Generator 

Frequency 9 kHz 
Sound emission interval 4 pulses in 16 seconds, every 

4 minutes 
Pulse width 100 ms 
Sound pressure 40 dB at l m 

(2) High Frequency Sound Generator 

(a) Dolphin mode 
Frequency 135-150 kHz (FM) 
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FIGuRE 55. Body length or age related change of the 
proportion of sexually mature individuals in dalli-type 
Dall's porpoise taken by harpooning (present material) 
or gillnet fishery (Newby 1982). 

Pulse interval 

Number ofpulses 
Pulse width 
Sound pressure 

(b) Simple mode 

Changeable from 28 ms to 
7 ms 
4 7 pulses in 0. 6 seconds 
100 f.lS 

85 dB at 1m 

Frequency 145 kHz 
Pulse interval 3 seconds 
Pulse width 50 ms 
Sound pressure 85 dB at 1 m 

The effective ranges for the 3 types of sound gen
erators were estimated taking into account changes of 
auditory threshold by pulse duration, effect of am
bient noise, and effect of sound absorption for hori
zontal propagation and assuming a margin ofO dB at 
sea condition 3. The estimated values were 1,480 m 
forthe low frequency and high frequency sound gene
rators, 1,480 m for the dolphin mode and 1,600 m for 
the simple mode. The effective range for one sound 
generator is twice the above values. Thus, the ranges 
are 3.0 to 3.2 km. Therefore, 5 generators are neces
sary for gillnets with length of 15 km to have certain 
effects. 

11. Analyses of clicks of Dall's porpoise (truei-type) 

One of the truei-type porpoise which are distributed 
off the coast of Japan was captured and its clicks were 
recorded and analyzed. The porpoise was taken by 
harpoon off the Sanriku coast on 1983 January 27. 
The specimen was a male, 190 em in body length, 
and was alive for about 1 hour in the sea on the port 

TABLE 10. Enzyme stained for and locus designation. 

III 
I* II IV 

locus gene dalli dalli dalli truei truei 
-----

s-Mdh n 0.985 0.991 0.997 0.982 0.984 
0.008 0.009 0.009 0.013 

f 0.007 0.003 0.009 0.003 

m-Mdh n 0.973 0.963 0.987 0.964 0.973 
0.022 0.037 0.013 0.036 0.024 

s' 0.002 
f 0.002 0.003 
s" 0.001 

s-led 0.706 0.686 0.717 0.732 0.702 
f 0.286 0.278 0.283 0.268 0.289 
r 0.005 0.019 0.006 
s' 0.002 0.009 
s" 0.001 0.009 0.003 

m-Icd n 0.908 0.955 0.948 0.938 0.901 
0.091 0.045 0.052 0.062 0.099 

s' 0.001 
------------------------------------------

Continued ... 
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TABLE 10. Continued. 

III 
r• II IV 

locus gene dalli dalli dalli truei truei 

Me n 0.904 0.907 0.902 0.833 0.892 
f 0.083 0.093 0.095 0.157 0.103 
s 0.009 0.003 0.003 
f' 0.004 0.010 0.002 

6-Pgd n 0.958 0.981 0.974 0.973 0.965 
s' 0.026 0.019 0.023 0.009 0.015 
sl 0.010 0.018 0.017 
s2 0.005 0.003 0.003 
f 0.001 

------ ----
Sdh 0.515 0.491 0.559 

f 0.485 0.491 0.441 

s-Aat a 0.983 !.000 0.997 0.991 0.976 
b 0.017 0.003 0.009 0.024 

m-Aat a 0.991 0.955 !.000 0.974 !.000 
b 0.009 0.045 0.026 

Pgm-1 n 0.989 1.000 1.000 !.000 0.979 
0.001 0.004 

f 0.010 0.017 

Pgm-2 n 0.856 0.861 
f 0.068 0.111 

0.076 
r 0.028 

---------
Pgm- 3 f 0.723 0.759 0.784 

s? 0.199 0.222 0.189 
e? 0.048 0.019 0.027 
r 0.011 
u 0.019 

Mpi n 0.770 0.791 0.826 0.786 0.809 
0.199 0.181 0.148 0.205 0.170 

e 0.015 0.010 0.020 0.009 0.005 
f 0.012 0.018 0.006 0.013 
m 0.002 0.001 
u 0.001 0.001 

0.001 0.001 

Phi n 0.956 0.937 0.973 
0.006 0.009 

e 0.014 0.036 0.027 
f 0.011 0.009 
m 0.004 0.009 

n 0.967 0.964 0.997 0.956 0.973 
0.027 0.036 0.035 0.024 

Est f 0.004 0.003 0.003 
u 0.002 
s' 0.009 

• Sampling area !- Aleutian waters, mainly mothership salmon fishery area 
11- South of Alutian waters, mainly landbased salmon drift net fishery area 
III- Adjacent waters of Hokkaido 
IV- Off Sanriku area, Honshu 
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side of the vessel. Recordings were made for about 
8 minutes at a distance of 3 to 4 meters. In this 
period, more than 10 series of clicks of the porpoise 
were recorded. Analyses were made of 4 clearly re
corded series of clicks selecting 3 pulses for each series. 

Clicks emitted by Dall's porpoise are, in summary, 
clear sine waves with a frequency of 122 to 136kHz, 
pulse width of 36 to 206 ps, and sound pressure of 
37 to 58 dB. The number of pulses in a series ranged 
from 20 to 148 with an interval of 2 to 4 ms. Each 
pulse is macroscopically a single pulse but enlarged 
photographs show that it consists of a series of 4 to 5 
fundamental unit pulses with minimum pulse width 
24 to 40 ps. Although amplitude of the unit pulse 
decreases with time, the rate of decrease for truei-type 
is lower than reported for dalli-type. Therefore, the 
total width of the pulse is greater for truei-type than 
dalli-type. 

In many cases clicks of dalli-type are compound 
pulses of 2 to 4 pulses with intervals of 0.3 to 1.3 ms. 
An enlarged picture of a pulse shows first a prominent 
fundamental unit pulse with large amplitude and unit 
pulses with small amplitude following. On the other 
hand, clicks of truei-type are single pulses and not the 
compound pulses observed for the dalli-type. En
larged photographs of truei pulses also show the ex
istence of fundamental unit pulses. The amplitude 
of the first unit pulse of truei varies slightly by pulse, 
the amplitude for the second unit pulse is highest, 
and the amplitudes for the following unit pulses are 
not as small as in the case of dalli. The frequency 
of clicks of truei is about 10 kHz lower than that of 
dalli. While the pulse width for dalli is 50 to 60 ps, 
the values for truei are generally wider at 100 to 200 
ps. The shortest width of the fundamental unit pulse 
of truei, however, is generally smaller than for dalli and 
values of20 to 30 flS accounted for nearly 50%. Cal
culated maximum sound pressure value at 1 meter dis
tance for both types is almost the same at 65 to 70 dB. 

12. Results of operations of catcher boats equipped 
with fishing gears to reduce the incidental catch 
of marine mammals 

Data on incidental catch of marine mammals by 
catcher boats equipped with modified gear to avoid 
or reduce the incidental catch of marine mammals, 
particularly Dall's porpoise, were collected and com
pared with those for the other catcher boats. 

The types of modified gears and scale of experi
ments in 1983 were as follows-

(a) Types of modified gear 

(I) Three air tube thread net (Experiment 1-1) 
- the center portion of the gillnet has 3 air 

tube threads woven into the net to reduce 
the reflection loss of sound; the same as 
used in 1981 and 1982. 

(2) Five air tube thread net (Experiment 1-2) 
-similar to net (1) but with five air tube 
threads. 

(3) Gillnets with 9kHz sound generators at
tached (Experiment 2-1 )-methods were 
similar to those in 1981 and 1982. 

(4) Gillnets with 145kHz sound generators at
tached (Experiment 2-2)-these generators 
emitted simple mode pulses. 

(5) Gillnets with 135 to 150 kHz sound gen
erators attached (Experiment 2-3)- these 
emitted dolphin mode pulses. 

(b) Scale of experiments 

Air tube threads 
Experiment 1-1 

3 catcher boats per fleet X 4 fleets= 12 catcher boats 
Experiment 1-2 

3 catcher boats per fleetx4 fleets= 12 catcher boats 
Sound generators 

Experiment 2-l 
1 catcher boat per fleet X 4 fleets=4 catcher boats 

Experiment 2-2 
1 catcher boat per fleetx4 fleets=4 catcher boats 

Experiment 2-3 
I catcher boat per fleetx4 fleets=4 catcher boats 

Total 36 catcher boats 
The numbers of gillnet operations were 627 for each 

of Experiments 1-1 and 1-2 and 209 for each of Ex
periments 2-1, 2-2, and 2-3. The number of opera
tions by catcher boats using ordinary salmon gillnets 
during the 1983 fishing seasons was 5,851. 

(c) Results 

Where the value for average number of Dall's por
poise incidentally taken by ordinary gillnets per opera
tion is denoted as 100, the values for each type of 
modified gears were as follows-
Experiment 1-1 Average 90 (range from 79 to 101) 
Experiment 1-2 Average 90 (range from 73 to 110) 
Experiment 2-1 Average 90 (range from 68 to 113) 
Experiment 2-2 Average 87 (range from 68 to 107) 
Experiment 2-3 Average 84 (range from 63 to 107) 

These values for Experiments 1- 1 to 2- 3 indicated 
I 0 to 16% reductions in entanglement from those in 
ordinary gillnets. 

13. Other experiments 

In addition to the various research efforts men
tioned above, efforts to capture Dall's porpoise off the 
coast of Japan and retain them alive have been made. 
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Capture ofDall's porpoise was attempted off the coast 
of lwate Prefecture in January and in the Okhotsk 
Sea near the Shiretoko Peninsula in Hokkaido during 
August and September in 1983. Off the coast of 
lwate Prefecture, the clicks of a dalli-type captured 
were recorded but the porpoise could not be kept 
alive for any length of time. Acoustic studies and 
behaviorial observations will be carried out in future 
when capture becomes successful. 
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IV. GROUNDFISH RESEARCH IN 
THE BERING SEN 

I. STUDY oF CoMMERCIAL FISHERIES AND RESEARCH 

ON BOARD COMMERCIAL VESSELS 

(a) Commercial fisheries 

Japanese groundfish fisheries which operated in the 
Bering Sea in 1983 are classified as follows: mother
ship-type trawl, North Pacific trawl, North Pacific 
longline-gillnet, and landbased dragnet fisheries. In 
the mothership-type fishery, 6 refrigerator-equipped 
motherships operated of which 5 were equipped with 
processing plants for fish meal and surimi (minced 
fish meat). Of the 84 associated catcher boats which 

I No Japanese commercial fishery for crab has been conducted 
in the eastern Bering Sea from 1981 onward and crabs inci
dentally caught by other types of fishery must be immediately 
returned to the sea. Thus, no information on crab stocks is 
available through commercial fisheries and, because research 
vessel activity for crabs ceased in 1983, no data on either the 
biology of crabs or their envsironment are available. 

TABLE I I. Preliminary catch records(t) by species of 
Japanese fishing vessels operating in the Bering Sea, 

January-July, 1983. 

Catch Composition 
Species (t) (%) 

Pollock 331,468.4 80.9 
Y ellowfin sole 19,272.5 4.7 
Arrowtooth flounder 20,339.4 5.1 
Other flatfish 10,302.4 2.5 
Pacific ocean perch 429.0 0.1 
Other rockfish 599.8 0.1 
Pacific cod 16,142.8 3.9 
Sablefish 981.7 0.2 
Atka mackerel 166.4 0.0 
Squid 1,332.0 0.3 
Other groundfish 9,173.3 2.2 

ToTAL 410,207.7 100.0 

operated, there were 58 pair trawlers, 23 Danish 
seiners, and 3 stern trawlers. There were 52 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) Commercial catch 

Japanese ground fish fisheries in the Bering Sea in 
1983 were conducted in the same manner as in 1982, 
i.e., under the Foreign Fishing Regulations of the 
United States and various Japanese domestic regula
tions. In 1983, final annual catch quotas for Japan 
on the main species were: pollock, 738,313 t; yellow
fin sole, 68,433 t; Greenland turbot and arrowtooth 
flounder, 69,849 t; "other flatfish", 37,469 t; Pacific 
cod, 33,163 t; squid, 6,457 t; Atka mackerel, 5,726 t; 
"other rockfishes", 4,378 t; sablefish, 4,009 t; Pacific 
ocean perch, I ,620 t; and " other fishes", 50,922 t. 
Total catch quotas were I ,020,339 t. 

The catch by species in 1983 Uanuary 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. 
Total catch by these fisheries was 410,208 t, an in
crease of about 3% from the 398,930 t taken in the 
same period in the previous year. Pollock dominated 
the catch (331,468 tor 81% of the total), followed in 
order by arrowtooth flounder (20,339 t), yellowfin 
sole (19,273 t), Pacific cod (16,143 t), "other flat
fishes" (10,302 t), "other groundfishes" (9,173 t), 
squids (1,332 t), sablefish (982 t), "other rockfishes" 
(600 t), Pacific ocean perch (429 t), and Atka mack
erel (166 t). 

In comparison with the catch of the previous year, 
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increases occurred in catches of pollock (12,245.3 t 
increase), Pacific cod (10,817.0t increase), and sable
fish (238.3 t increase). Decreases were observed in 
catches of" other groundfishes" (5, 743.1 t decrease), 
"other flatfishes" (3,664.3 t decrease), yellow fin sole 
(1,564.0 t decrease), and Atka mackerel (359.9 t de
crease). 

(c) Research on board commercial vessels 

On board all the motherships, the North Pacific 
trawlers, and most of the North Pacific longline-gill
net vessels which operated in the Bering Sea in 1983 
major species in the catch were sampled for size com
position by sex. In addition, scales or otoliths were 
taken for age determination. 

Catcher boats attached to the motherships with 
fish meal and surimi plants conducted trawl research 
activities at fixed stations in the spring and fall of 
1983. The main objective of this survey was to as
sess the abundance of stocks of young pollock. Dur
ing the spring survey 10 Danish seiners and 2 stern 
trawlers conducted surveys at 160 fixed stations on 
the continental shelf from the north side of Unimak 
Pass to waters south of 60°N during May 22 to June 
14, 1983. In addition, in the fall survey, 3 Danish 
seiners and 2 stern trawlers conducted surveys at 139 
fixed stations on the continental shelf from the north 
side of Unimak Pass to waters south of 62°N during 
August 14 to 26, 1983, as a continuation of 1982 
survey. In both spring and fall survey, the weight, 
numbers of fish, and body lengths of pollock caught 
per operation (30-minute hauls for trawlers) by 
Danish seiners at these stations were measured and 
scales were collected. The trends in the abundance 
of young pollock were considered using these data. 

2. RESEARCH ON BOARD RESEARCH VESSELS 

The following groundfish research operations were 
conducted by Japan in the U.S. Fishery Conserva
tion Zone as the Japan-U.S. joint research in 1983. 

(a) Survey on pollock stocks in the Aleutian Basin 

This survey was conducted to collect biological in
formation, to estimate the biomass, and to clarifY the 
relationship of pollock inhabiting the Aleutian Basin 
during winter to the oceanographic environment. 
The surveyed area was in the Basin north of the 
Aleutians in waters south of 58°30'N. The Kaiyo 
maru (2,539.48 gt), a research vessel of the Fisheries 
Agency of Japan, was used. The cruise started 1983 
January 11 and ended 1983 March 28, a period of 77 
days. The cruise was divided into three legs, i.e., 
first leg-16 days from 1983 January 18 to February 
2; second leg-15 days, 1983 February 12 to 26; and 

third leg-1 0 days, 1983 March 11 to 20. During 
the survey, the mean volume backscattering strength 
and target strength (-32.6 dB) ofpollock were meas
ured with the echo sounder (with TVG system). In 
addition, the following were conducted: 49 midwater 
trawl operations, 65 oceanographic observations using 
Nansen casts and 77 XBT observations, and 44 ver
tical plankton hauls with NORPAC nets. Continu
ous observations of current direction and speed were 
made by a moored system fixed at two depths, 3,185 
m and 1,800 m, on the north side of the Aleutian 
Islands. Observations of weather and sea condition 
were also made at noon each day. 

When the catch in midwater trawl operations was 
less than 3 t, the entire weight of the catch was re
corded and when catch was more than 3 t the whole 
weight of the catch was estimated from subsamples 
which constituted one-tenth to one-half the catch. 

About 200 kg of pollock were sampled in each op
eration and fork length and weight were measured 
by sex. Also, multi-item biological measurements 
were made on 30 male and 30 female pollock per 
operation. 

The results obtained are summarized as follows: 
The echograms recorded on the echo sounder were 
divided into five types: dot-type, string-type, belt
type, patch-type, and rocket-type. The echograms 
obtained at depths between 75 and 425 m cocurred 
most often at depths of 250 to 300 m in the first leg 
and 100 to 200m in the third leg. 

The species composition of fish observed in the 
Aleutian Basin area in winter was simple and most 
taken were pollock. The fork length of pollock 
ranged from 370 to 520 mm and showed bimodality 
with modes at 380 to 420 mm and 460 to 480 mm. 
Small-sized pollock were distributed in the north
western part of the Basin. 

Pollock schools in January showed patch distribu
tion mainly in waters between 53°30'N and 55°00'N 
east of 180" in the low oxygen layer at depths from 
200 to 300m with water temperatures of 3.5°C to 
4.0°C. 

Pollock were concentrated in areas between 53°30' 
to 55"00'N and 169° to l72°W from mid-February 
to early March for spawning. In these surveys, pol
lock schools were not observed in areas west of 180°. 

Based on the frequency of occurrence of food or
ganisms and their weights in stomach contents of 
pollock, the main food organisms were zooplankton 
such as euphausiids and copepods. Empty stomachs 
were found in 58% of cases. 

Based on the sampling of mature pollock individuals 
(both males and females) by the midwater trawl op
erations, mature eggs of pollock collected in the 
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FIGURE 56. Survey positions of Japan-U.S. joint longline survey by the A'!yo maru No. 21 in the eastern 
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NORPAC nets and the occurrence of developing eggs 
in the stomach contents of pollock, an area between 
300 and 500 m in depth, about 60 miles north of 
Umnak Island during the period of mid to late Feb
ruary, is considered to be one of the spawning grounds 
of pollock. 

(b) Japan-U.S. joint longline survey on sablefish 
and Pacific cod stocks 

In the longline survey in 1983 research was ex
tended into the eastern Bering Sea (an extension of 
that conducted in the Aleutian region in 1982). The 
main objectives of this research were to clarify rela
tive abundance, distribution, movement, and biologi
cal information of sablefish and Pacific cod stocks. 

The longliner Anyo maru No. 21 (499.26 gt), char
tered by JAMARC Uapan Marine Fishery Resource 
Research Center), conducted 57 longline operations 
(one per day) at 57 stations (shown in Fig. 56) for 
60 days from June 4 through August 2. 

Research on catch rate by area by depth was em
phasized and included length composition of the ma
jor species, research on halibut caught incidentally, 
tagging of sablefish, and collection of sablefish and 
Pacific cod samples for multi-item biological measure
ment. 

The longline gear used was identical in structure to 
that used since 1978 with each 100m groundline 

having 45 hooks at the end of 1.2 m gangions. Squid 
was the only bait used. At each station, 160 hachis 
were set in depths of 101 to 1,000 m at right angles 
to the isobath. Soaking time averaged 5 to 6 hours. 

The total catch of fish during the research opera
tions in the eastern Bering Sea and Aleutian region 
was 120,038 individuals. Of these, the dominant 
species was Pacific cod amounting to 44,991 individ
uals or 37.5% of the total catch. It was followed by 
sablefish (26,839 or 22.4%), pectoral rattail (20,311 
or 16.9%), pollock (4,381 or 3.6%), and Greenland 
turbot (4,030 or 3.4%). These species constituted 
83.8% of the total catch. 

In the eastern Bering Sea the catch rate of sablefish 
was highest in Region I along the Aleutian Islands 
and lowest in Region IV in northern waters. By 
depth, the catch rate was high in depth zone 501 to 
700 m in Region I but no such significant differences 
were found in other regions (II to IV). The average 
catch rate of sablefish in the 101 to 1,000 m depth 
zone in Region I decreased by 12% in 1983 from that 
in 1982 and was 60.27 (Table 12). 

The catch rate of sablefish in the Aleutian region 
in 1983 was found to be high in eastern areas and low 
in western areas, as in the previous year. By depth, 
sablefish catch rate was high in the 401 to 700 m 
depth zone in eastern areas and low in depth zones 
deeper than 401 m in western areas. In both areas, 



TABLE 12. Catch rates of sablefish and Pacific cod by survey area and by depth zone caught in longline survey by A'!YD maru No. 21 in the Aleutian 
Region and eastern Bering Sea in the summer of 1983. 

Depth (m) 

SABLEFISHa 
101- 200 
201- 300 
301- 400 
401- 500 
501- 600 
601 - 700 
701- 800 
801- 900 
901- 1,000 

PACIFIC COD 
101- 200 
201 - 300 
301- 400 
401- 500 
501- 600 
601- 700 
701- 800 
801- 900 
901-1,000 

West Aleutian 

(A) 

359 
87 

118 
146 
182 
171 
179 
103 

4 

359 
87 

118 
146 
182 
171 
179 
103 

4 

(B) 

6 
52 

378 
205 
323 
271 
88 
39 
0 

(C) 

0.02 
0.60 
3.20 
1.40 
1.77 
!.58 
0.49 
0.38 
0.00 

3,579 9.97 
327 3.76 

20 0.17 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

East Aleutian 

(A) 

481 

339 
159 
241 
233 
331 
243 
104 
46 

(B) 

9 
186 
566 

1,425 
1,884 
1,384 

795 
225 
87 

481 6,595 
339 4,044 
159 543 
241 47 
233 1 
331 0 
243 2 
104 0 
46 0 

(C) 

0.02 
0.55 
3.56 
5.91 
8.09 
4. 18 
3.27 
2.16 
1.89 

13.71 
11.93 
3.42 
0.20 
0.00 
0.00 
0.01 
0.00 
0.00 

Bering Region I 

(A) 

76 
60 
62 

102 
57 

100 
78 

186 
45 

76 
60 
62 

102 
57 

100 
78 

186 
45 

(B) 

184 
607 
553 
506 
722 

1,075 
458 
509 
82 

1,033 
540 
107 

6 
0 
0 
0 
0 
0 

(C) 

2.42 
10.12 
8.92 
4.96 

12.67 
10.75 
5.87 
2.74 
1.82 

13.59 
9.00 
1.73 
0.06 
0.00 
0.00 
0.00 
0.00 
0.00 

Bering Region II 

(A) 

1,000 
314 

260 
175 
217 
141 
56 
41 
28 

1,000 
314 
260 
175 
217 
141 
56 
41 
28 

(B) 

5,961 
2,510 

474 
379 
717 
267 
157 
85 
30 

9,221 
2,496 
1,399 

30 
0 
0 
0 
0 
0 

(C) 

5.96 
7.99 
1.82 
2.17 
3.30 
1.89 
2.80 
2.07 
1.07 

9.22 
7.95 
5.38 
0.17 
0.00 
0.00 
0.00 
0.00 
0.00 

u. Catch rates in the Bering Region I and II are underestimated, because some of fish were eaten by killer whales. 
Abbreviation (A): Number of hachi. 

(B): Number of fish caught. 
(C) : Mean catch rate (number of fish per hac hi) . 

Bering Regioniii 

(A) 

501 
196 

74 
97 

122 
101 
96 
77 
8 

(B) 

1,062 
498 
217 

81 
137 
116 
74 
60 
2 

(C) 

2.12 
2.54 
2.93 
0.84 
1.12 
1.15 
0.77 
0.78 
0.25 

501 5,333 10.64 
196 1,133 5.78 
74 289 3.91 
97 43 0.44 

122 0 0.00 
101 0 0.00 
96 0 0.00 
77 0 0.00 
8 0 0.00 

Bering Region IV 

(A) 

343 
150 
58 
56 

104 
114 
44 
57 

3 

(B) 

63 
523 
275 
68 

116 
253 

47 
52 

(C) 

0.18 
3.49 
4.74 
1.21 
1.12 
2.22 
1.07 
0.91 
0.33 

343 5,530 16.12 
150 1,665 11.00 
58 497 8.57 
56 36 0.64 

104 0 0.00 
114 0 0.00 
44 0 0.00 
57 0 0.00 

3 0 0.00 

00 
0 
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FIGURE 57. Subareas of the joint Japan-U.S. groundfish survey in the Aleutian Islands waters in 1983 and 
survey positions completed by Japanese research trawler. 

few sablefish were distributed in the 101 to 200m 
depth zone. Catch rate of sablefish in the 101 to 
1 ,000 m depth zone in the Aleutian region in 1983 
was almost identical to that in 1982 (Table 12). 

Catch rate of Pacific cod in the eastern Bering Sea 
was high in Regions I and IV and low in Regions II 
and III. Catch rate was generally high in depths of 
101 to 300m. Few Pacific cod were distributed in 
depth zones deeper than 401 m. Catch rate of Pa
cific cod in the 101 to 300 m depth zone in the eastern 
Bering Sea (Regions I to IV) was 83.30, a decrease 
of 23% from the previous year (107.07 in 1982) 
(Table 12). 

The catch rate of Pacific cod in the Aleutian region 
in 1983 was high in the eastern area and low in the 
western area, as was the case in 1982. Catch rate 
was high in shallower waters (depths of 101 to 200 
m) and few Pacific cod were observed at 401 m and 
deeper. The average catch rate of Pacific cod in 
the 101 to 300m depth zone in the Aleutian region 
was 39.37, almost the same as in 1982 (39.07) (Table 
12). 

(c) Japan-U.S. joint survey on groundfish stocks 
in the Aleutian region 

The Fisheries Agency of Japan chartered the land-

based dragnet stern trawler Daito maru No. 38 (343.23 
gt, 2,800 hp) and conducted a large-scale survey on 
groundfishes inhabiting depths from 80 to 900 m in 
the Aleutian region (the region among the Aleutian 
Islands from 165°W to 170°E excluding the Pacific 
Ocean between 165° and 170°W) and Bowers Ridge. 
The survey was conducted as part of an agreement 
to conduct a Japan-U.S. joint survey every three 
years (initiated in I 980) with the objectives of col
lecting biological information and estimating biomass 
of groundfishes. 

The survey was divided into two legs; the first leg 
was for 57 days from July 10 to September 4. From 
July 16 to August 29, 123 one-hour on-bottom trawl 
tows were made. The areas surveyed were on the 
south side of the Aleutians in zones 170° to 17JCE, 
172° to 175°W, and 177° to 178°W, and on the north 
side of the Aleutians between 179°E to 179°W and 
168° to 175°W (excluding the 173° to l74°W zone). 

The second leg was for 50 days from September 18 
to November 6. During the period from September 
24 to November 1, 132 one-hour bottom trawl tows 
were made. The survey areas were 17JOE to 180°, 
170° to 179°W (excluding the longitudinal zones of 
172° to l73°W and 177° to 178°W) on the south side 
of the Aleutian Islands, and 167° to 168°W, 175° to 
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TABLE 13. Average catch (kg) per 1-hour trawled of species by subarea and for the Aleutian Islands Region and 
the overall survey area, obtained by Japanese research trawler during the joint japan-U.S. groundfish survey in 
the Aleutian Islands waters in 1983. 

Catch(kg) 

Subarea (Numbers of station) 

Com
position 

(%) 

Species 

Rock sole 
Flathead sole 
Greenland turbot 
Arrowtooth flounder 
Pacific halibut 
Rex sole 
Dover sole 
Other flounders 
Pacific cod 
Pollock 
Sablefish 
Pacific ocean perch 
Northern rockfish 
Shortraker rockfish 
Rougheye rockfish 
Other rockfishes 
Thornyheads 
Atka mackerel 
Greenlings 
Sculpins 
Poachers 
Eel pouts 
Snailfishes 
Grenadiers 
Searcher 
Prowfish 
Skates 
Other fishes 
Octopuses 
Squids 
Pink shrimp 
Sidestripe shrimp 
Other shrimps 

ToTAL 

sw 
(68) 

42.1 
2.3 
7.4 

26.3 
6.7 
3.1 
0.2 
0.1 

179.6 
2,064.1 

32.5 
426.9 
221.6 

55.3 
58.1 

0.4 
22.7 

1,194.2 
0.1 

21.9 
<0.1 

0.2 
1.2 

171.9 
<0.1 

11.9 
14.3 
3.7 
0.9 

142.7 
0 

0.1 
0.7 

4,713.2 

NW 
(48) 

27.6 
2.3 

26.4 
53.6 
17.8 

1.1 
0.1 
0.1 

635.9 
1,052.3 

18.6 
117.7 
108.7 
33.7 
12.0 
0.1 

33.6 
223.2 
<0.1 
93.0 

<0.1 
0.5 
0.9 

1,429.6 
0.3 
2.1 

28.1 
1.4 
0.1 

66.1 
<0.1 
<0.1 

0.2 

3,987.1 

BR 
(19) 

0.1 
<0.1 
72.0 
4.4 
5.5 
0.4 
0.8 

<0.1 
0.1 
5.9 

15.7 
89.4 
57.3 
18.4 
31.1 

1.1 
52.7 

0.1 
0 

4.0 
0 

2.5 
0.1 

619.1 
<0.1 

1.0 
4.7 
0.4 
0.3 
4.2 

<0.1 
0 

<0.1 

991.3 

176°W, 1 78° to 179°W, and 170° to 179°£ on the 
north side of the Aleutian Islands and Bowers Ridge. 
In addition, during the first leg of the survey, two 
NOAA research vessels, the Miller Freeman and the 
Chapman, conducted surveys along with the Daito maru 
No. 38 for the first and second half of the first leg of 
the survey. Their main objectives in the survey were 
to compare the relative fishing power between Japa
nese and U.S. research vessels for use in estimating 
biomass. Four observations to determine the distance 
between the wings of the trawl net were made by a 
U.S. scientist. 

NE 
(50) 

26.5 
0.7 

163.7 
115.8 
44.3 

0.9 
1.6 

<0.1 
374.4 

1,496.2 
243.0 
245.8 

40.9 
111.9 
48.8 

0.4 
19.0 

313.7 
<0.1 
52.6 

<0.1 
0.5 
0.3 

594.1 
0.2 
9.0 

20.6 
4.1 
1.0 

14.2 
0 
0 

<0.1 

3,944.2 

Aleutian 
SE region 

(49) (234) 
- ---
38.8 31.7 

<0.1 1.3 
5.5 49.5 

67.6 57.9 
55.3 27.1 

1.5 1.7 
1.1 0.7 

<0.1 0.1 
441.5 355.1 

2,925.5 1,748.5 
220.2 112.6 
734.4 361.8 

34.0 107.2 
27.1 54.1 
30.1 38.6 

2.1 0.7 
16.9 25.3 

851.8 638.2 
0.3 0.1 

36.1 44.6 
<0.1 <0.1 

1.6 0.8 
1.4 0.9 

379.1 599.8 
<0.1 0.3 

2.3 6.3 
19.2 18.7 
3.0 2.9 
1.4 0.8 

15.9 61.7 
<0.1 <0.1 

0 <0.1 
<0.1 0.2 

5,913.7 4,349.2 

SB 
(16) 

15.2 
3.5 

168.8 
98.0 
57.8 
22.3 

1.2 
0.1 

521.3 
1,321.8 

151.7 
3,246.1 

75.5 
301.8 
101.2 

19.4 
25.0 
0.1 

<0.1 
81.6 

0.6 
1.0 
0.1 

32.7 
0 

4.0 
31.5 

3.9 
<0.1 

5.5 
0 

<0.1 
0 

6,291.6 

All survey area 
(250) 

30.6 
1.4 

57.2 
60.5 
29.0 

3.0 
0.7 
0.1 

365.7 
1,721.1 

115.1 
546.4 
105.2 
69.9 
42.6 

1.9 
25.3 

597.4 
0.1 

47.0 
<0.1 

0.8 
0.8 

563.5 
0.3 
6.2 

19.6 
2.9 
0.8 

58.1 
<0.1 
<0.1 

0.2 

4,473.4 

0.7 
0.0 
1.3 
1.4 
0.6 
0.1 
0.0 
0.0 
8.2 

38.5 
2.6 

12.2 
2.4 
1.6 
1.0 
0.0 
0.6 

13.4 
0.0 
1.1 
0.0 
0.0 
0.0 

12.6 
0.0 
0.1 
0.4 
0.1 
0.0 
1.3 
0.0 
0.0 
0.0 

100.2 

The survey area was divided into six subareas: 
Northwest, Northeast, Southwest, Southeast, Southern 
Bering Sea, and Bowers Ridge, as shown in Fig. 57. 
Each subarea was also divided into five depth zones: 
1 to 100m, 101 to 200m, 201 to 300m, 301 to 500 
m, and 501 to 900 m. The survey stations were basi
cally allotted with one for each depth zone at every 
1 o longitude and additional stations were allotted to 
areas where the 5 major species (pollock, Pacific cod, 
Atka mackerel, Pacific ocean perch, and giant grena
dier) were found to be abundant in the 1980 survey. 

The catches were sorted by species, weights re-
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FIGURE 58. Numbers of individual Pacific halibut per 1-hour trawled caught by Japanese research trawler 
during the joint Japan-U.S. groundfish survey in the Aleutian Islands waters in 1983. 

corded for each with spring balances, and the catch 
composition in weight obtained. When the catch 
was great the total weight was estimated from the 
average weight per basket by species and the number 
of baskets or the average weight per fish and total 
numbers of fish. In addition, at several stations, col
lections of age structures for major species, measure
ments of body length and body weight, and multi
item biological sampling were conducted. 

The standardized catch by species (1-hour tow) is 
shown in Table 13 by area calculated from catch in 
250 trawl operations (5 incomplete operations were 
excluded from the calculations). Pollock was the 
dominant species in the catch, constituting 38.5% of 
the total catch. It was followed by Atka mackerel 
(13.4%), pectoral rattail (12.6%), Pacific ocean perch 
(12.2%), and Pacific cod (8.2%). These five species 
constituted 84.9% of the total catch. 

By depth zone, the species which showed the highest 
CPUE were Pacific ocean perch (in the 101 to 200m 
depth zone in the Southern Bering Sea subarea) and 
Atka mackerel (101 to 200m depth zone in the South
east subarea) and these species also had the highest 
CPUEs by subarea in the same two areas as noted 
above. Rattails in the Northwest and pollock in 

Southwest, Southeast, and Northeast subareas also 
showed high CPUE values. 

CPUE values by major species by depth zone are 
summarized as follows: 
Pollock: Pollock were distributed mainly in depths 
of 101 to 300m (in 100m depth and shallower in 
Northwest) and pollock CPUE values were compara
tively uniform by depth and by area except for Bowers 
Ridge where the CPUE value was extremely low. 
Atka mackerel: Atka mackerel were distributed main
ly in depths shallower than 200 m and formed con
centrated schools. Although few Atka mackerel were 
caught in the Southern Bering Sea and Bowers Ridge 
in 1983, they showed high CPUE value next to Pa
cific cod and pollock in the Southern Bering Sea sub
area in 1980. 
Rattails: Of the total rattail catch, pectoral rattail 
constituted 95% and more and the remainder was 
Coryphaenoides cinereus (Gilbert). Rattails occurred only 
in depths greater than 300 m. CPUEs of rattails 
were high in Northwest and low in Southern Bering 
Sea, but the CPUE values in the other four subareas 
were comparatively similar. 
Pacific cod: Pacific cod were mainly distributed in 
layers shallower than 300m depth and CPUE values 
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TABLE 14. Length frequency distribution of Pacific halibut, sexes combined, caught by japanese research trawler 
during the joint japan-U.S. groundfish survey in the Aleutian Islands waters in I983a. 

Subarea 
Fork length Aleutian 

(em) sw NW BR NE SE Region SB ToTAL 

30- 35 2 I 4 4 
-40 3 3 3 
- 45 3 6 I 10 4 14 
- 50 9 7 3 2 21 17 38 
- 55 II 12 2 10 35 12 47 
- 60 10 8 8 10 36 12 48 
- 65 8 10 19 12 49 7 56 
- 70 5 7 14 20 46 7 53 
- 75 10 3 12 23 48 2 50 
- 80 4 12 15 22 53 5 58 
- 85 3 7 19 18 48 1 49 
- 90 8 3 15 18 44 3 47 
- 95 2 8 19 29 58 2 60 
- 100 6 23 22 52 3 55 
- 105 I 10 18 29 2 31 
- 110 2 7 II 20 21 
- 115 4 7 12 I 13 
- 120 3 2 5 II 3 14 
- 125 2 8 2 13 5 18 
- 130 3 5 2 II 3 14 
- 135 2 3 5 2 7 
- 140 4 3 8 9 
- 145 2 4 4 
- 150 I 2 
- 155 3 4 4 
- 160 
- 165 
- 170 
- 175 I I 
- 180 2 2 
- 185 3 3 
- 190 
- 195 

195- 200 2 2 2 
225- 230 

TOTAL 86 100 2 201 246 635 95 730 

a Catch at each station is adjusted to numbers per !-hour trawled. 

generally tended to decrease as depths increased. Island in the Southern Bering Sea, Atka Island in 
CPUEs for Pacific cod on the north side of the Aleu- Northeast, and Tanaga Island in the Southeast sub-
tian Islands were higher than on the south side except area. Fork lengths of halibut taken are shown in 
for the Bowers Ridge subarea. Table 14. Individuals of more than 80 em in fork 
Pacific ocean perch: Pacific ocean perch were mainly length constituted 49.2% (359 fish) of the total (730 
distributed in the 100 to 300m depth zone and CPUE fish). 
was extremely high in the Southern Bering Sea sub-

(d) Tests of modification of gears to reduce the area. CPUE was higher on the south side of the 
Aleutian Islands than on the north side, except for incidental catch of prohibited species 

the Southern Bering Sea subarea. Experiments in modification of gear and methods 
Halibut: The numbers of halibut caught during the to reduce the incidental catch of halibut and sablefish 
survey are shown in Fig. 58 by station. The main were conducted using the landbased dragnet stern 
areas of distribution of halibut were north of Unalaska trawler Taisei maru No . 3 (a 349.57 gt vessel chartered 
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by the Japan Marine Fishery Resource Research 
Center) in waters of 150 to 500 m depth north of 
Unimak Island in the Bering Sea from July to August 
30 in 1983 (survey period: 34 days from July 17 to 
August 19). Experiments on gear modification to 
reduce the incidental catch of Pacific halibut and 
chinook salmon were also conducted using the land
based dragnet type stern trawler Yakushi maru No. 31 
(349.87 gt) by the Japan Marine Fishery Resource 
Research Center in the Polaris Ground from Novem
ber 6 to December 28 (survey period: 32 days from 
November 17 to December 18) in 1983. 

The gears used for the experiments during July and 
August were five types: the on-bottom trawl net used 
generally by the trawler (A gear); trawl net with 
2,500 mm mesh in the baiting and triangle (B gear); 
trawl net with 10 hanging chains of 1 m length at 
intervals of 6.3 to 9.3 m between the lower net line 
and the groundrope (C gear); trawl net with a codend 
of 180 mm mesh (D gear); of230 mm mesh (E gear); 
and of280 mm mesh (F gear). 

A total of 96 experimental operations were made. 
There were 13 experiments with A and B gears for 
Greenland turbot and sablefish, 14 experiments for 
pollock and sablefish, 15 experiments with A and C 
gears for pollock, sablefish, and halibut, 20 experi
ments with D gear for Greenland turbot, 19 experi
ments withE gear, and 15 experiments with F gear. 

The experimental methods were as follows: a test 
vessel equipped with ordinary gear (A gear) and 
modified gears (B to F gears) conducted three to five 
30-minute on-bottom trawl tows per day, operating 
in parallel every other day. 

For each catch, the weight by species, numbers of 
fish caught, and body lengths of target species were 
measured. 

The results of the experiments indicated that C 
gear can reduce the catch of sablefish without reduc
ing the catch of pollock and D and E gears with 
codends of 180 mm and 230 mm meshes were effec
tive in avoiding catch of sablefish without reducing 
the catch of Greenland turbot. 

The gears used for experiments on gear modification 
during November and December were: on-bottom 
trawl net used generally by the trawlers for pollock 
(A gear); trawl net with 8 hanging ropes of 1.0 m 
length between groundrope and the fishing rope of 
the usual gear (B gear); and trawl net with baiting 
of2,000 mm mesh (C gear). 

A total of 160 experimental tows were made: 60 
with A and B gears for Pacific halibut, chinook salm
on, pollock, and flatfishes, and 100 with A and C 
gears for Pacific halibut and chinook salmon. 

The methods during the experiments were: a test 

vessel equipped with usual gear (A gear) and modi
fied gears (Band C gears) conducted 3 to 5 on-bottom 
trawl operations per day of 90-minute tows at speeds 
of 3.3 to 3.8 knots per hour, changing gears every 
other day. For the catch, the weight by species, 
numbers of fish, and body length of target species 
were recorded. 

According to preliminary results, the B gear caught 
remarkably few flatfish compared with the A gear, 
but for halibut, differences in catch were not always 
distinct. There were many cases where the numbers 
of incidentally caught chinook salmon were few. 
Catch of pollock was not always low. There were 
many cases where the numbers and weight of catch 
with the modified C gear for both chinook salmon 
and pollock were remarkably low compared with that 
with the usual gear (A gear) and it appeared that a 
fair proportion of those fish which had entered the 
nets escaped through the large meshes. With respect 
to the catch of halibut, there were no distinct differ
ences between A gear and C gear. 

(e) Tagging experiments 

In connection with the research on sablefish and 
Pacific cod stocks, a total of 7,002 sablefish caught 
with longlines by the Anyo maru No. 21 were tagged 
and released in the Bering Sea and Aleutian waters 
from June 4 to August 2 in 1983. Anchor-type tags 
were attached at the base of the first dorsal fin of the 
sablefish. Also, on board the Taisei maru No. 3, 
which was engaged in experiments to reduce the in
cidental catch of prohibited species from July to Au
gust, a total of 70 halibut were tagged with a strap 
tag and released. During research on groundfish 
stocks in Aleutian waters, 636 Pacific cod and 680 
Atka mackerel were tagged with anchor-type tags and 
released. Tags were attached to the preopercle for 
Pacific cod and attached through the pterygiophore 
for Atka mackerel. The recovery results are de
scribed in a later section of this report. 

V. GROUNDFISH RESEARCH IN 
THE NORTHEASTERN PACIFIC 

1. STUDY oF CoMMERCIAL FisHERIES AND REsEARCH 

oN BoARD CoMMERCIAL VEssELs 

(a) Outline of commercial fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1983 consisted of the North Pacific trawl 
and the North Pacific longline-gillnet fisheries. Thir
ty-seven vessels were engaged in the trawl fishery and 
22 vessels in the longline-gillnet fishery. Some Time
Area closures and annual catch quotas were in effect 
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for these fisheries in 1983 as in 1982. 
In United States waters in 1983, initial annual catch 

quotas were: pollock 58,992 t, Pacific cod 40,604 t, 
flatfish 8,593 t, Pacific ocean perch 6,442 t, " other 
rockfish " 3,534 t, sablefish 4, 724 t, Atka mackerel 
4,469 t, squids 3,538 t, thornyheads 2,850 t, and 
" other groundfish " 9,171 t, a total of 142,917 t. In 
United States waters south of the Vancouver Area, 
there was no quota allowed for Japan in 1983. There 
was also no quota allowed for Japan in Canadian 
waters in 1983. Japanese vessels were not allowed to 
take halibut in the northeastern Pacific in 1983 in 
accordance with foreign fishing regulations as was 
the case in 1982. 

(b) Outline of commercial catch 

The data for catch in 1983 (January through July) 
by the Japanese groundfish fisheries in the north
eastern Pacific are shown in Table 15. The total 
catch amounted to 36,316 t, an increase of 4,639 tor 
15% from the 31,677 tin 1982. Pacific cod was the 
dominant species amounting to 16,021 t or 44% of 
the total catch and was followed in order by pollock 
9,941 tor 27%, and flatfishes 2,900 tor 8%. These 
three species comprised about 79% of the total catch. 

Comparing the catches with those during the same 
period in the previous year, increases were noted for 
Pacific cod (4,006 t increase), Atka mackerel (1,372 t 
increase), Pacific ocean perch (504 t increase), sable
fish (331 t increase), and "other fishes" (70 t in
crease). On the other hand, pollock and flatfish de
creased by 1,353 t and 369 t, respectively, in 1983 
from 1982. 

(c) Research on board commercial vessels 

On board most of the trawl vessels operated in the 
northeast Pacific in 1983 the major species taken were 
measured. Scales for age determination were also 
collected. On the longline-gillnet vessels, size com
position was recorded for sablefish caught and scales 
were taken for age determination. 

2. RESEARCH ON BoARD THE RESEARCH VEsSEL 

(a) Japan-U.S. joint longline survey on sablefish 
and Pacific cod stocks 

As a continuation of work in 1982, research on 
sablefish and Pacific cod stocks was conducted jointly 
with the United States using the longliner Anyo maru 
No. 21 (499.26 gt) in the Gulf of Alaska for a total of 
49 days from August 4 through September 21, follow
ing the survey in the Bering Sea and Aleutian waters. 
The general objectives and methods were as noted 
for the Bering Sea. Forty-nine longline operations 

TABLE 15. Preliminary catch records(t) by species of 
Japanese fishing vessels operating in the northeast 
Pacific, January-July, 1983. 

Catch Composition 
Species (t) (% ) 

Pollock 9,941.1 27.4 
Flatfish 2,900.0 8.0 
Pacific ocean perch 2,216.2 6.1 
Other rockfish 551.7 1.5 
Pacific cod 16,020.8 44.1 
Sablefish 1,395. 7 3.8 
Atka mackerel 2,180.4 6.0 
Thorny heads 316.2 0.9 
Squid 112.5 0.3 
Other groundfish 681.0 1.9 

ToTAL 36,316.3 100.0 

were conducted at the 49 stations (one per day) in 
the Shumagin-Southeastern Region shown in Fig. 56. 

The results obtained are summarized as follows: 
total catch during the survey operations in the Gulf 
of Alaska was 121,091 individuals. Of those, the 
dominant species was sablefish amounting to 63,361 
or 52.3% of the total and was followed in order by 
Pacific cod (16,823 or 13.9%), giant grenadier (14,928 
or 12.3%), shortspine thornyhead (5,486 or 4.5%), 
and arrowtooth flounder (4,598 or 3.8%). These five 
species constituted 86.8% of the total catch. 

The catch rate of sablefish was found to be highest 
in the Southeastern Area, followed in order by 
Kodiak, Shumagin, Chirikof, and Yakutat Areas. 

The catch rate of sablefish caught by depth was 
highest in depths of 501 m and greater in Kodiak, 
Yakutat, and Southeastern Areas. In Shumagin, in 
the western areas surveyed, however, the depth in 
which the highest catch was recorded was shallower 
(201 to 400 m) than in eastern areas (Table 16). 
The catch rate of sablefish in depths between 101 
and 1,000 min 1983 in the Shumagin Area was 67.88 
(a 6% increase) but catch rate decreased in all other 
areas (2% to 33% decrease) from 1982. 

As for Pacific cod, the catch rate was high in the 
western areas (Shumagin and Chirikof) as was the 
case in 1982 and density was lowest in the South
eastern Area. 

By depth, catch rate was high between 101 and 
200m and low in depths between 201 and 300m in 
the western areas as in 1982. Few Pacific cod were 
found in depths of 401 m and greater. Comparing 
the catch rate of Pacific cod in depths between 101 m 
and 300 m in 1983 with that in 1982, the relative 
density throughout the Gulf of Alaska was 61.74 in 
1983, an increase of 33% from that in 1982 (Table 
16). 
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TABLE 16. Catch rates of sablefish and Pacific cod by INPFC Area and by depth zone caught in longline survey 
by A'!Yo maru No. 21 in the Gulf of Alaska in the summer of 1983. 

Depth (m) 

SABLEFISH 
101- 200 
201- 300 
301- 400 
401- 500 
501- 600 
601- 700 
701- 800 
801- 900 
901-1,000 

PACIFIC COD 
101- 200 
201- 300 
301- 400 
401- 500 
501- 600 
601- 700 
701- 800 
801- 900 
901-1,000 

Shumagin 

(A) (B) (C) 

359 2,808 7.82 
273 4,368 16.00 
207 2,698 13.03 
204 2,190 10.74 
144 1,379 9.58 
129 702 5.44 
143 563 3.94 
57 76 1.33 
10 0 0.00 

359 3,871 10.78 
273 842 3.08 
207 53 0.26 
204 0 0.00 
144 0 0.00 
129 0 0.00 
143 0 0.00 
57 0 0.00 
10 0 0.00 

Abbreviation (A): Number of hachi. 

Chirikof 

(A) (B) (C) 

247 1,049 4.25 
220 2,134 9.70 
140 1,165 8.32 
124 958 7.73 
96 1,149 11.97 

106 1,427 13.46 
99 760 7.68 
91 346 3.80 

247 3,006 12.17 
220 1,635 7.43 
140 25 0.18 
124 0 0.00 
96 0 0.00 

106 0 0.00 
99 0 0.00 
91 0 0.00 

(B): Number of fish caught. 

Kodiak 

(A) (B) (C) 

237 1.117 
273 2,224 
200 1,499 
217 2,200 
208 2,573 
222 2,877 
149 1,149 
66 204 
23 89 

4.71 
8.15 
7.50 

10.14 
12.37 
12.96 
7.71 
3.09 
3.87 

237 2,178 9.19 
273 2,141 7.84 
200 47 0.24 
217 0 0.00 
208 0 0.00 
222 0 0.00 
149 0 0.00 
66 0 0.00 
23 0 0.00 

(C): Mean catch rate (number of fish per hachi). 

Yakutat 

(A) (B) 

228 898 
268 2,043 
154 885 
216 1,408 
210 1,862 
211 2,291 
238 1,876 
139 687 
44 119 

228 566 
268 1,305 
154 147 
216 0 
210 0 
211 0 
238 0 
139 0 
44 0 

(C) 

3.94 
7.62 
5.75 
6.52 
8.87 

10.86 
7.88 
4.94 
2.70 

2.48 
4.87 
0.95 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Southeastern 

(A) (B) (C) 

ISS 123 0.79 
301 2,202 7.32 
193 1,611 8.35 
134 1,860 13.88 
169 2,405 14.23 
208 2,981 14.33 
108 I ,263 11.69 
91 924 10.15 
18 ISO 8.33 

ISS 
301 
193 
134 
169 
208 
108 
91 
18 

270 1.74 
651 2.16 
60 0.31 

0 .0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

TABLE 17. Sablefish tag recoveries by INPFC Area from 1967 Japanese tagging experiment and Japan-U.S. joint 
tagging experiments since 1978 in the eastern Bering Sea, Aleutian Region, and Gulf of Alaska, which were 
reported during the period from September 1982 to August 1983. 

INPFC Area 
where captured 

Bering Area I 
Aleutian 
Shumagin 
Chirikof 
Kodiak 
Yakutat 
Southeastern 

ToTAL 

B-2 

6 

4 
3 
3 

18 

(b) Tagging experiments 

B-1 

22 

2 

I 
3 

28 

A leu 

10 
2 

13 

INPFC Area where released 

Shu 

3 
25 

7 
4 
4 
2 

46 

Chi 

2 
8 

12 
5 
6 
6 

39 

Kod 

I 
2 

II 
19 
30 
9 
8 

80 

Yak 

2 
6 
6 
8 

33 
7 

62 

Se 

3 
8 
6 
8 

33 

59 

Cha 

7 
I 
3 
3 
4 

19 

(c) Recoveries of tagged fish 

Van 

5 

TOTAL 

31 
22 
67 
59 
61 
65 
64 

369 

87 

A total of 12,849 sablefish were tagged and released 
from catches taken with longlines in the survey on 
sablefish and Pacific cod in the Gulf of Alaska from 
the Shumagin through Southeastern Areas during Au
gust 4 to September 21. Anchor-type tags were used 
and attached at the base of the first dorsal fin as in 
previous years. 

Since the recoveries reported in the 1982 INPFC 
Annual Report, a further 562 sablefish have been re
ported recovered up to September 1983. Of these, 
369 were sablefish tagged and recovered by Japan 
with trawl nets and longlines. Table 17 shows release 
and recovery locations. 
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MONITORING MIGRATIONS AND 
ORIGINS OF SALMONIDS 

AT SEA-1983 

by 
Colin K. Harris, Katherine W. Myers, 
Curtis M. Knudsen, Robert V. Walker, 

Nancy D. Davis, Walter G. Meyer, 
and Robert L. Burgner* 

INTRODUCTION 

This report summarizes research on high seas salm
onids conducted in 1983 by the Fisheries Research 
Institute (FRI), University of Washington. This 
work was largely in response to the research mandate 
included in Articles III 1 (a) and III 1 (d) of the 
Protocol Amending the International Convention for 
the High Seas Fisheries of the North Pacific Ocean. 

Research on high seas salmonids was in five major 
areas: 1) sampling and tagging in the western North 
Pacific Ocean and central Bering Sea, in cooperation 
with the U.S.S.R., 2) analysis of tag recovery data 
from 1983 and earlier tagging experiments, 3) scale 
pattern analysis to determine the origins of coho salm-

* Fisheries Research Institute, University of Washington, Seattle, 
Washington. 

on distributed in waters southwest of 46°N, l75°W, 
4) scale pattern analysis to determine the origins of 
chinook salmon in the western North Pacific Ocean 
and Bering Sea, and 5) continued analysis to assess 
the incidence ofsalmonids in the area of the Japanese 
driftnet fishery for flying squid (Ommastrephes bartrami). 
Most of this research was done under contract with 
the U.S. National Marine Fisheries Service (NMFS), 
but the chinook scale pattern analysis was supported 
also in part by the Alaska Department of Fish and 
Game (ADF & G) and the North Pacific Fishery 
Management Council. 

HIGH SEAS SAMPLING AND TAGGING 

High seas salmonid sampling and tagging were done 
in cooperation with the U.S.S.R.'s Pacific Scientific 
Research Institute of Fisheries and Oceanography 
(TINRO). In recent years TINRO has been ex
panding its research program on marine life of salm
onids, and has initiated a high seas salmonid research 
emphasis. In January 1983 the U.S. NMFS received 
from TINRO plans for a high seas salmonid tagging 
program to be carried out in May to July in the 
North Pacific Ocean (42"-50"N, 175°E-180°) and in 
the Bering Sea (53°-58°N, l75°E-l80°). The plans 
included participation of two U.S. scientists in the 
cruises of the research vessel NPS Nemirov. TINRO's 
stated objectives were: 1) Experimental salmon fish
ing with high seas purse seine gear; 2) salmon tagging 
in and near the areas of high seas commercial fishing; 
3) collection of data on spatial and biological struc
ture of the populations; 4) data collection for the dif
ferentiation of stocks; and 5) collection of data on 
salmon growth and feeding, carrying capacity, and 
meteorological conditions. The objectives of the 
United States in the cooperative program were: l) 
To provide technical and material assistance and ad
vice; 2) to collect scale samples and biological data 
for its own purposes; and 3) to help establish a forum 
for regular U.S.-U.S.S.R. exchange of information, 
data, and samples for research of mutual benefit. 

The NPS Nemirov is a 54.8 m medium freezer 
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trawler (SRTM) outfitted for side-trawling or purse 
semmg. The purse seine was set from the stern and 
was retrieved by two 7 Kw power blocks, one over
hanging from the starboard side just forward of the 
seine deck, and the other suspended directly over the 
seine deck. The vessel was accompanied by a 106 
hp skiff, which was used only to control the position 
of the Nemirov during seine pursing and retrieval. All 
seine sets were essentially round hauls. Retrieval 
and pursing commenced immediately after full de
ployment, and about 20 percent of the seine was 
retrieved by the time it was fully pursed. Setting 
required about 5-7 minutes, and pursing and retrieval 
usually lasted about 1-1/2 hrs. 

The seine, described in more detail by Harris 
(1983), was built especially for this program, and in
corporated design characteristics of both a standard 
U.S.S.R. mackerel seine and the standard high seas 
salmon seines used for many years by FRI. The 
seine was 910 m long and hung about 102m deep in 
the water. The body web was 88 mm stretched 
measure capron, and the 27-m long bunt web was 
28 mm stretched measure. Hanging ratio for web 
(i.e., "shrinkage") was 20 percent throughout all 
but the near 9.1 m of the seine. 

Methods of catch processing and tagging were near
ly identical to those used in U.S. salmon research. 
Tags were standard red-and-white 3/4-in discs, placed 
just behind the dorsal fin. TINRO scientists col
lected scales from the area just below the middle or 
posterior half of the dorsal fin, about 1 f3 to 1/2 of the 
way toward the lateral line. U.S. scientists also took 
scale(s) from each fish tagged or examined, from the 
standard INPFC-preferred area of the fish's body. 
During the third sampling leg, when no U.S. per
sonnel were aboard, TINRO scientists took data and 
scales (from the INPFC-preferred area) for the United 
States. TINRO granted the United States full co
proprietorship of data collected during the entire 
season. 

Detailed salmonid catch and tag release data are 
presented, by individual seine set, in Table 1. The 
sampling was divided into three cruises, separated by 
port calls to Dutch Harbor, Alaska. The general 
plan was to sample mostly south of 46°N in the first 
cruise, sample for about three weeks in the North 
Pacific north of 46°N and for about one week in the 
Bering Sea in the second cruise, and to sample entirely 
in the Bering Sea north of 55°N in the last cruise. 

Sampling in the first cruise was limited to only 10 
sets, due to a late departure and generally poor 
weather in late May. A total of 217 salmon was 
caught, from which 189 fish were tagged. Seven of 
the 10 sets occurred south of 46°N. The majority 

(56%) of the catches consisted of pink salmon. 
Sockeye appeared to be more abundant south of 
46°N than was the case in 1982 (when only three 
sockeye were caught south of 46°N in 14 sets in late 
May and early June; see Harris et al. 1983). The 
sockeye were all immature age .1 or age .2. Chum 
salmon were a mixture of immature and maturing 
fish, age .2 or older. No coho were caught in the 
first cruise. 

Improved weather and more time in the study area 
permitted 43 sets in the second cruise, in which 851 
salmonids were caught and 805 were tagged. Sam
pling in the North Pacific consisted of 26 sets, be
tween approximately 47°N and 50°N. Pink salmon 
were considerably more abundant than sockeye or 
chum, constituting 71% of the total salmonid catches 
south of 50°N. Only one age .1 chum was caught in 
these 26 sets, indicating a very low abundance of the 
age group. This is in marked contrast to results from 
1980 and 1982 U.S. sampling when age .1 chum 
constituted the great majority of the catches in the 
same general area by late June (Harris et al. 1981; 
Harris et al. 1983). Another surprising result was 
that no coho were caught during the second cruise, 
whereas definite " patches " of coho were encountered 
in 1980 and 1982 in the same general area by late 
June. The lack of age .1 chum and coho in the study 
area may be largely explained by surface tempera
tures, which were notably lower than measured in 
1980 and 1982 at about the same time. Tempera
tures in the areas aound 45°-47°N were all less than 
5.0°C in 1983, which may have influenced the spatial 
or temporal distribution of age .1 chum and coho. 
These colder-than-usual temperatures may also ac
count for the higher occurrences of sockeye salmon 
in areas E7542 and E7544, compared to the distribu
tion of the species observed in 1982. 

Sampling in the Bering Sea during the second 
cruise consisted of 17 sets, between 53°N and 55°10'N. 
Overall salmon abundance was markedly lower in the 
Bering Sea than in the North Pacific and pink salmon 
were in less relative abundance in the Bering Sea. 

The third cruise resulted in 4 7 sets in the area 
55°30'N to 58°N. Pink salmon were in low relative 
abundance; mean catch of pinks was only 0.3 fish/set 
as compared to 8.4 chum/set, 0.9 chinook/set, and 0.8 
sockeye/set. No coho were caught in the third cruise. 
Catches of chinook salmon in the second and third 
cruises in the Bering Sea increased steadily to the 
north: 0.0 fish/set in the area 53°-53°59'N, 0.2 fish/ 
set 54°-55°59'N, 0. 7 fish/set 56°-56°59'N, and 1.0 
fishfset 57°- 58°N. Chinook catches during the third 
cruise consisted mostly of immature age .1 and .2 
fish, in approximately equal proportions. 



TABLE I. Salmonid catches and tag releases by seine set, U .S.-U.S.S.R. cooperative high seas salmonid research on NPS Nemirov, 1983. 

Location 

Set No . Date Lat. 

N- I 
N- 2 
N- 3 
N- 4 
N- 5 
N- 6 
N- 7 
N- 8 
N- 9 
N- 10 

CRUISE I 
N- II 
N- 12 
N- 13 
N- 14 
N- 15 
N- 16 
N- 17 
N- 18 
N- 19 
N- 20 
N- 21 
N- 22 
N- 23 
N- 24 
N- 25 
N- 26 
N- 27 
N- 28 
N- 29 
N- 30 
N- 31 
N- 32 
N- 33 
N- 34 
N- 35 
N- 36 
N- 37 
N- 38 
N- 39 

5/22 43-42N, 
5/26 43-12N, 
5/26 43-23N, 
5/27 44-23N, 
5/27 44-3IN, 
5/31 45-47N, 
5f3l 45-48N, 
6/ I 46--32N, 
6/ I 46-32N, 
6/ I 46-2IN, 
ToTALS: 
6/12 46-49N, 
6/12 46-5IN, 
6/15 47-06N, 
6/15 47-02N, 
6/16 46-57N, 
6/16 46--58N, 
6/19 48- 13N, 
6/19 48-18N, 
6fl9 48- 24N, 
6/20 49- 22N, 
6/20 49-28N, 
6/20 49-19N, 
6j2l 48-37N, 
6/21 48-36N, 
6/21 48-37N, 
6/21 48-34N, 
6/24 48--20N, 
6/24 48-3IN, 
6/25 49-47N, 
6/25 49-58N, 
6/25 49-56N, 
6/26 49-54N, 
6/26 49-56N, 
6/27 49-54N, 
6/27 49-57N, 
6/27 49-58N, 
6/28 53-08N, 
6/28 53-13N, 
6/29 53-24N, 

Long. 

171-23E 
177-47E 
177-33E 
176--24E 
176-26E 
178-33E 
178-34E 
179-00E 
178-59E 
179-07E 

176-37E 
176--56E 
179-00E 
178-43E 
178-39E 
178-2IE 
175-38E 
175-40E 
175-38E 
176--30E 
176-3IE 
176--35E 
177-35E 
177-19E 
177-19E 
177-28E 
179-0IE 
179-06E 
179-36E 
179-16E 
178--45E 
177-49E 
177-24E 
175-39E 
175-16E 
175-09E 
175-06E 
175-3IE 
177-27E 

Salmonid Catch Tag Releases 
Surf. Tag Serial 

T. (C) Red Chum Pink Coho King Stlhd Total Red Chum Pink Coho King Stlhd Total Nos.* 

7.0 
6.4 
6.5 
7.1 
5.8 
4.9 
4.8 
4.6 
4.7 
4.7 

4.7 
4.8 
6.8 
4.8 
4.9 
4.9 
4.7 
4.7 
4.8 
4.7 
4.8 
4.8 
4.9 
5.2 
5.8 
5.5 
4.9 
5.2 
5.1 
5.3 
5.2 
4.9 
5.1 
5.4 
5.7 
6.1 
5.9 
5.9 
5.5 

5 
0 

5 
13 
7 
9 
0 
2 
0 

42 
4 
4 
0 

13 
3 
2 
6 
6 
4 

6 
I 
3 
3 
2 
I 
0 

0 

2 
3 
0 

3 
8 

15 
4 

I 
0 

0 
2 

13 
I 
3 

13 
8 
I 
0 

10 
51 

I 
9 
0 
6 
4 
2 
5 
3 
3 
5 
4 
9 
4 
2 
2 
3 

13 

3 
13 
9 
4 
4 

2 
2 
3 
2 
5 
2 

22 
4 

0 

12 
49 
16 
II 
3 
3 

121 
4 

12 
0 

10 
8 
2 
8 

32 
22 
39 
14 
78 
14 
52 
8 
2 

10 
0 
2 

6 
22 
18 
45 
23 
25 
78 
0 

10 
10 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 
2 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

28 
6 

15 
6 

28 
71 
33 
12 

.'> 
13 

217 
9 

25 
0 

29 
16 
6 

19 
41 
30 
50 
19 
90 
21 
56 
II 

5 
24 

7 
22 
31 
23 
52 
33 
42 
85 

3 
15 
13 

2 
0 
I 
3 

13 
7 
8 
0 
2 
0 

36 
4 
3 
0 

12 
2 
2 
6 
6 
4 
4 
I 
3 
3 
2 
I 
0 
I 
0 
2 
3 
0 
I 
2 
8 

15 
4 
I 
0 

0 
2 
0 
I 
3 

12 
8 

0 
10 
37 

I 
9 
0 
6 
1 
2 
5 
2 
3 
5 
4 
9 
4 
2 
2 

2 
13 

1 
3 

13 
8 
4 
4 

2 
2 
3 
2 
5 
2 

20 
4 
0 
0 

12 
48 
16 
II 
3 
0 

114 
3 
9 
0 
9 
7 
2 
8 

29 
20 
28 
14 
77 
14 
51 
8 
2 

10 
0 
2 
6 

17 
18 
45 
23 
24 
73 
0 

10 
10 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 

0 
0 
0 
0 

2 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

23 
6 

4 

28 
68 
32 
12 
5 

10 
189 

8 
21 

0 
27 
II 
6 

19 
37 
28 
37 
19 
89 
21 
55 
II 
4 

24 
I 
7 

22 
25 
23 
51 
33 
41 
80 
3 

15 
13 

1052- 1076 
1077- 1083 
1084 
1085-1088 
1089- 1117 
1118--1185 
1186-1217 
1218-1229 
1230-1234 
1235- 1244 

1245- 1252 
1253-1273 

1274-1300 
1301-1311 
1312-1317 
1318--1336 
1337-1373 
1374-1401 
1402-1438 
1439-1457 
1458-1546 
1547-1567 
1568--1622 
1623-1633 
1634-1637 
1638--1661 
1662 
1663- 1669 
1670-1691 
1692- 1716 
1717- 1739 
1740-1790 
1791- 1823 
1824-1865 
1866--1945 
1946-1948 
1949-1963 
1964-1976 

t.C> 
0 

~ z c:: 
> 
t"' 

::0 
1:!:1 
'tl 
0 

~ 
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~ 
0 
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~ 
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N- 40 6/29 
N- 41 6f29 
N- 42 6/30 
N- 43 6/30 

N- 44 6/30 
N- 45 7/ I 

N- 46 7/ I 

N- 47 7/ I 
N- 48 7/ 2 
N- 49 7/ 2 
N- 50 7/ 3 
N- 51 7/ 3 
N- 52 7/ 3 
N- 53 7/ 4 

53-23N, 
53-29N, 
53-05N, 
53-05N, 

53- 23N, 
54-0SN, 
54-22N, 
54-32N, 
54-30N, 
55- ION, 
54-02N, 
54-0IN, 
53-41N, 
53-44N, 

CRUISE 2 ToTALS : 

N- 54 7/10 55-30N, 
N- 55 7/10 55-34N, 
N- 56 7/11 55-54N, 
N- 57 7fll 55-57N, 
N- 58 7/11 56-07N, 
N- 59 7fl2 57-48N, 
N- 60 7f12 57-SON, 
N- 61 7/12 57-52N, 
N- 62 7/13 57-52N, 
N- 63 7/13 57-52N, 
N- 64 7/13 57-SON, 
N- 65 7fl7 57-21N, 
N- 66 7/17 57-34N, 
N- 67 7/1 8 57-43N, 
N- 68 7fl8 57-48N, 
N- 69 7fl8 57-SON, 
N- 70 7/18 57-54N, 
N- 71 7/21 57-llN, 
N- 72 7/21 57-0SN, 
N- 73 7/22 57- liN, 
N- 74 7/22 57- 20N, 

N- 75 7/22 57- 23N, 
N- 76 7/23 57- 26N, 
N- 77 7/23 57- 0SN, 
N- 78 7/23 57- 07N, 
N- 79 7/23 56- 59N, 
N- 80 7/27 57-05N, 
N- 81 7/27 57- JON, 

177-SIE 
178-14E 
179-28E 
179-SIE 

179- 47E 
179- 17E 
179- 33E 
178-53E 
176-SOE 
175- 37E 
175-30E 
176-IOE 
176-ISE 
178-56E 

179-47E 
179-ISE 
177-44E 
177-27E 
175-16E 
175-27E 
176-ISE 
176-58E 
177-44E 
178-22E 
179-09E 
179-20E 
179-39E 
179-48E 
179-49E 
179-56E 
179-59E 
178-14E 
178-24E 
178-32E 
178-43E 

179- 17E 
179- 19E 
179- 27E 
179- 28E 
179- 28E 
176- 53E 
176-46E 

5.6 
5.8 
5.5 
5.5 

5.8 
5.7 
5.7 
6.3 
5.9 
6.8 
6.3 

6.2 
6.3 
6.2 

~2 

7.7 
7.5 
7.0 
7.1 
7.2 
7.6 
7B 
7B 
ao 
a6 
7.7 
8.3 
ao 
as 
a4 
7.7 
~7 

7B 
7B 
8.0 
9.3 
a2 
8.2 
8.3 
8.3 
a3 
as 

2 

0 
0 

0 
0 

0 
0 

I 
0 
0 
0 

103 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 
1 
0 
0 
0 
0 

4 

2 
0 
3 
0 

0 
11 

0 
0 
0 

15 
0 

2 
2 

161 
0 
6 
0 
0 
0 

8 
0 
1 
0 
3 
0 

27 
2 

26 
6 
0 

10 
27 
2 
0 
4 

8 
8 
8 

10 
11 
32 

6 
0 
7 
5 

3 

4 
1 
0 
1 
0 

0 
584 

1 
1 
0 
0 

I 

2 

2 
1 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
1 
0 
0 
1 
0 
0 
5 
2 
6 
3 
0 
0 

0 

0 
0 
1 
0 
3 
1 
0 

2 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

10 

10 
5 

3 
13 
2 
4 

2 
17 
0 
3 
2 

851 
1 
7 

0 
1 
3 
9 
2 
7 
4 

10 
3 

27 
4 

28 
8 
2 

10 
27 
3 
0 
8 
9 
8 
9 

12 
12 
36 

2 
1 

0 
0 

0 
0 
1 
0 

0 

1 

0 
0 
0 

97 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 

2 
0 
3 
0 

0 
11 
0 
0 
0 

15 
0 
2 
3 

156 
0 
6 
0 
0 
0 

7 

0 
1 

0 
3 
0 

23 
2 

23 
6 
0 

10 
24 
2 
0 
3 
7 
6 
8 

10 
11 
30 

6 
0 
7 
5 

3 

4 
1 
0 
1 

0 
1 
0 

549 

I 
0 
0 

I 
2 
1 
2 
1 
0 
0 

I 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 

0 
0 

0 
0 
5 
2 
6 
3 
0 
0 

0 
1 
0 
0 
1 
0 
0 
1 
0 
0 
2 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

10 

10 
5 

3 
13 
2 
4 
1 
2 

17 
0 
3 
3 

805 
1 
7 
1 
0 
1 
3 
9 
2 
7 
4 

10 
3 

23 
4 

25 
8 
2 

10 
24 

3 
0 

3 
8 
6 
8 

12 

12 
34 

1977- 1986 
1987 
1988-1997 
1998-1999, 
JOOO-J002 
J003-J005 
J006-J018 
J019-J020 
J021-J024 
J025 
J026-J027 
J028-J044 

J045-J047 
J048-J050 

J053 
J054-J060 
J061 

J062 
J063-J065 
J066-J073 
J074-J075 
J076-J082 
J083-J086 
J087-J096 
J097-J099 
JIOI -JI23 
JI24-Jl27 
J128-J152 
J153-J160 
J161 -J162 
J163-Jl72 
Jl73-Jl96 
Jl97-J199 

]200-]202 
J203-J210 
J211 -J216 
J217-J224 
J225-J236 
J237 -J248 

J249-J282 
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Location 

Set No. Date 

N- 82 7/27 
N- 83 7f27 
N- 84 7/28 
N- 85 7/28 
N- 86 7/28 
N- 87 7/29 
N- 88 7/29 
N- 89 7/29 
N- 90 7/29 
N- 91 7/30 
N- 92 7/30 
N- 93 7f30 
N- 94 7/30 
N- 95 7/30 
N- 96 7/31 
N- 97 7/31 
N- 98 7/31 
N- 99 7/31 
N-100 7f3! 

Lat. 

57-12N, 
57-13N, 
56-54N, 
57-06N, 
57- 06N, 
57-liN, 
57-17N, 
57-27N, 
57-26N, 
57-34N, 
57-34N, 
57-36N, 
57-36N, 
57-40N, 
57-55N, 
57-54N, 
57-55N, 
57-55N, 
58-00N, 

CRUISE 3 TOTALS: 
ALL-SEASON ToTALs: 

Long. 

176-33E 
!76-29E 
176-40E 
176-IIE 
176-IOE 
176-09E 
175-47E 
179-!9E 
175-17E 
175-19E 
175-21E 
175-!9E 
175-17E 
!75-24E 
179-40E 
179-53E 
179-58E 
179-57E 
179-58E 

--------------
* Unused tags in above series: 

Set Tag(s) 
N-1 1-055, 1-062 
N-2 1-078 
N-5 
N-35 

1-099 
1-831 

TABLE I. Continued. 

Salmonid Catch 
Surf. 

T. (C) Red Chum Pink Coho King Stlhd 

8.5 
8.5 
8.3 
8.4 
8.4 
8.6 
8.9 
9.0 
8.9 
9.1 
8.9 
8.8 
8.9 
9.0 
9.1 
8.6 
9.0 
9.0 
9.1 

0 
3 
0 
I 
2 
I 
0 
I 
2 
0 

I 
0 

6 

2 
2 
3 
0 

36 
181 

10 
5 
I 

20 
8 
7 
7 

10 
13 
10 
10 
8 

12 
13 
18 
6 

21 
7 

10 
396 
608 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

13 
718 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
I 
0 
0 
0 

I 
0 
0 
0 
I 
2 
3 
4 

44 
49 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

Total 

10 
8 
I 

22 
10 
8 
7 

12 
16 
II 
12 
10 
12 
14 
24 
9 

25 
13 
14 

489 
1,557 

1 Tag Releases 

Red Chum Pink Coho King Stlhd Total 

0 
2 
0 
I 
2 
0 
0 
I 
2 
0 
I 

0 

0 
5 
2 
1 
I 
0 

28 
161 

8 
3 

20 
8 
4 
7 

10 
13 
10 
10 
8 

12 
13 
16 
6 

20 
. 7 

9 
368 
561 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

13 
676 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
I 
0 
0 
0 
0 

I 
0 
0 
0 
0 
I 

2 
3 

35 
39 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 
5 
I 

22 
10 
4 
7 

II 
16 
II 
12 
10 
12 
13 
21 
8 

22 
10 
12 

444 
1,438 

Tag Serial 
Nos.• 

J~83-j290 
]291-]295 
.J296 
]297-;]318 
J3!9-J328 
J329-J332 
J333-J339 
J340-J350 
]35!-]366 
]367-]377 
J378-J389 
J390-J399 
J400-J411 
J412-J424 
J425-J445 
J446-J453 
J454-J475 
J476-J485 
J486-J497 
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A total of 1,438 salmonids was tagged during all 
three cruises, 162 south of 46°N, 727 between 46°N 
and S0°N, and S49 in the Bering Sea. Pink salmon 
predominated in the releases in the North Pacific 
Ocean, and chum salmon comprised the great ma
jority of the tagged fish released in the Bering Sea. 

1983 HIGH SEAS TAG RECOVERIES 

There were 24 returns of U.S. or U.S.-U.S.S.R. 
high seas salmon tags reported between 13 October 
1982 and 30 September 1983 (Harris and Myers 
1983). Recoveries of tagged salmon released in 1983 
were all high seas recoveries made by the Japanese 
mothership salmon fishery and by a Japanese salmon 
research vessel (top panel, Fig. 1 ). Seven of the 
eight returns (2 sockeye and S pink salmon) were 
from releases in the North Pacific Ocean in area 
E7S48, recovered northwest of the release sites, in 
areas E6SSO, E70SO, and E70S2. One sockeye salm
on was released in the Bering Sea and recovered about 
S0 -longitude farther west. The time between release 
and recovery for seven of these returns ranged from 
7 to 2S days. 

Current year recoveries of tagged salmon released 
in 1982 consisted of 4 sockeye and 2 chum salmon 
(bottom panel, Fig. 1 ). The recoveries of sockeye at 
Bristol Bay and Cook Inlet, Alaska, confirm the known 
origins of immature sockeye in the central Aleutian 
Island area in mid-summer. 

There was a total of 10 late returns from releases 
in 1977 (1), 1980 (1) and 1982 (8), illustrated in Fig. 
2. Four of these were of chum salmon, released in 
areas E7S46 and 80SO. One of these, a chum released 
at 47°S6'N, 176°23'E and recovered near Vladivostok, 
provides the first information on distribution of south
ern Primore chum stocks. Five of the late recoveries 
were of coho salmon, three of which resulted from 
releases south of 46°N, between 17S0 E and 17S 0 W. 
These three fish were recovered in West Kamchatka, 
East Kamchatka, and Bristol Bay, the latter being 
the first proven occurrence (i.e., from tagging) of 
North American coho in the pre-1978 Japanese land
based driftnet (LBDN) fishery area. The other late 
report was of a pink salmon released in area E6S44 
and recovered in West Kamchatka. This recovery 
extended slightly eastward the known range of West 
Kamchatka pink salmon. 

CoHo SALMON ScALE PATTERN ANALYSIS 

In 1979 FRI personnel began to apply scale pat
tern recognition techniques to determine the conti
nental origins of coho salmon in the area of the pre-

FIGURE I. Release and recovery locations for 13 tagged 
salmon recovered in 1983. Top panel shows locations 
for fish tagged and recovered in 1983, less one fish which 
could not be iilustrated because the exact recovery loca
tion is not known. Bottom panel shows locations for 
fish released in 1982 and recovered in 1983. Symbols 
define species: S=sockeye, C=chum, P=pink salmon. 

1978 Japanese LBDN fishery. Analyses of 1979 and 
1980 samples were reported by Myers et al. (1981) 
and by Walker and Harris (1982), respectively, and 
are summarized by Harris et al. (1982) and Harris 
et al. (1983). Both analyses were based on the same 
statistical methods, described by Cook (1982), and 
included discriminant analysis of age 2.1 coho sam
pled on the high seas by Japanese research vessels 
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FIGURE 2. Release and recovery locations for 10 tagged salmon recovered before 1983. Symbols near 
recovery location define species: C= chum, Co= coho, P= pink salmon. 

and motherships. Classification was according to 
four defined production areas: Asia (=Kamchatka, 
the major coho-producing area of Asia; samples were 
not available from other Asian areas), western Alaska, 
central Alaska, and southeast Alaska/British Colum
bia. 

Continued research on coho origins consisted of 
discriminant analysis of samples collected in 1981 
(Walker and Davis 1983). Scales were requested of 
the U.S.S.R.'s research agency TINRO, ADF & G, 
and the Canadian Department of Fisheries and 
Oceans (DFO). Scales and accompanying data were 
received from ADF & G and DFO, but scales sent by 
TINRO were not received. To provide an Asian 
standard the Japan Fisheries Agency (]FA) sent a 
sample of Kamchatka coho scales which it had earlier 
received from TINRO. The methods used in the 
recent analysis were the same as those used earlier, 
except for one procedural difference. The authors 
of the present study of 1981 samples noticed that the 
scales representing Kamchatka were markedly smaller 
than those from North American fish. The Kam
chatka scale data were therefore coded according to 
three classes of scale size, " normal ", " small ", or 
" very small." The minimum size of scales coded 

" normal " was toward the lower range of size of the 
North American samples. 

Two series of analyses were done, employing dif
ferent standard (i.e., training) samples to represent 
Asian stocks. The first included " normal " and 
" small " scales from the Kamchatka and Bolshaya 
rivers, represented in proportion to (unofficial) catch 
statistics. This catch-weighted standard was used, 
along with North American standards also weighted 
according to best estimates of abundance, in a 4-way 
analysis and in subsequent 3- and 2-way analyses. 
Because the results of these analyses may be biased 
due to the inclusion of small scales in the Asian stand
ard, another series was done employing only normal
sized scales to represent Asia, although the number 
of such scales available did not permit construction of 
the standard by weighting in proportion to catch 
indices of run size. 

High seas samples were provided by JF A, having 
been collected on salmon motherships and research 
vessels in the area 160°E to l75°W, south of 51 °N. 
All scales were re-aged by FRI biologists to maintain 
consistency with age determination methods applied 
to the regional standard samples. Age compositions 
obtained by ]FA and FRI biologists agreed very 
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TABLE 2. Decision arrays for mature age 2.1 coho salmon of western Alaska vs. central Alaska vs. southeast 
Alaska/British Columbia vs. Kamchatka Peninsula origin in 1981 calculated for a) 4-class, b) 3-class, and c) 2-
class situations, using catch-weighted Asian (Kamchatka) standard. The overall classificatory accuracies were 
calculated as the unweighted means of the accuracies on the diagonals of the decision arrays. 

a) 4-class: Overall 
Western vs. Central vs. SoutheastfB.C. vs. Kamchatka accuracy: 

Correct decision (%) 

64.1 % 

Calculated 
decision Western Central SoutheastfB.C. Kamchatka 

Western 
Central 
Southeast/B. C. 
Kamchatka 

TOTAL 

b) 3-class: 

---· ---------
119 (60.4) 
37 (18.8) 
26 (13.2) 
15 ( 7.6) 

197 

Western vs. Central vs. Kamchatka 

Calculated 
decision Western 

Western 143 (72.6) 
Central 33 (16.7) 
Kamchatka 21 (10.7) 

ToTAL 197 

Western vs. Southeast/B.C. vs. Kamchatka 

Calculated 
decision 

Western 
Southeast/B. C. 
Kamchatka 

ToTAL 

c) 2-class 
Western vs. Kamchatka 

Calcuated 
decision 

Western 
Kamchatka 

ToTAL 

Western 

137 (69.5) 
40 (20.3) 
20 ( 10.2) 

197 

35 (17.5) 30 (15.1) 
102 (51.0) 33 (16.6) 
40 (20.0) 132 (66.3) 
23 ( 11.5) 4 ( 2.0) 

200 199 

Correct decision (% ) 

Western 

168 (85 .3) 
29 (14.7) 

197 

Central 

37 (18.5) 
140 (70.0) 
23 (11.5) 

200 

Correct decision ( 0 
0 ) 

Southeast/B. C. 

39 (19.6) 
155 (77.9) 

5 ( 2.5) 

199 

Correct decision ( 0 
0 ) 

8 ( 6.6) 
17 (13.9) 

I ( 0.8) 
96 (78.7) 

122 

Overall 
accuracy: 

Kamchatka 

II ( 9.0) 
16 (13.1) 
95 (77.9) 

122 

Overall 
accuracy: 

Kamchatka 

14 (11.5) 
2 ( 1.6) 

106 (86.9) 

122 

Overall 

73.5% 

78.1 °o 

accuracy: 85.3° 0 

Kamchatka 

18 (14.8) 
104 (85.2) 

122 

95 

closely; 85.0% and 87.0 % of the high seas samples 
were designated to be age 2.1 by the two agencies, 
respectively. 

The stock composition of all standard samples used 
and descriptions and statistics for the various scale 
characters used in all analyses are presented by 
Walker and Davis (1983). 

The results of classifying the various combinations 
of regional standards, including the catch-weighted 
Asian standard, are shown in Table 2. Overall clas
sificatory accuracy for the 4-class analysis was 64.1 % , 
and accuracies for the classes western Alaska, central 
Alaska, southeast Alaska/British Columbia, and Asia 
were 60.4, 51.0, 66.3, and 78. 7%, respectively. Analy-
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TABLE 3. Estimates of the mixing proportion of maturing age 2. I Alaskan and Asian coho salmon (Oncorhynchus 
kisutch) in and near the Japanese landbased fishery area in 1981 calculated for a) samples pooled over months 
within INPFC areas, and b) samples pooled over months within quadrats. Estimates derived from analyses 
using catch-weighted Asian standard. Northeast quadrat (NE) = 46°N to 52°N x 175°E to 165°W; Northwest 
quadrat (NW) = 46°N to 52°NX 160°E to 175°E; Southeast quadrat (SE)=40°N to 46°NX 175°E to 165°W; 
Southwest quadrat (SW)= 40°N to 46°N X 160°E to l75°E. • = INPFC areas within land based fishery area. 

a) Samples pooled over months within INPFC areas: 

Mixing proportion estimates (% )with 90% confidence intervals 
-----

INPFC Sample Southeast Kamchatka 
Month area size Western Alaska Central Alaska ' Alaska/B. C. Peninsula 

May • E7542 147 95.7 (75.2-100) 0 3.9 (0-20.6) 0.4 ( 0- 9.7) 
*W8042 35 91.6 (56.1-100) 0 8.4 (0-38.2) 0 

June • E6540 32 84.1 (31.9-100) 0 15.9 (0-55.9) 0 
• E6542 79 76.1 (41.1-100) 2.4 ( 0-39.1) 18.4 (0-44.3) 3.1 ( 0-16.1) 
• E6544 76 100 (89.6-100) 0 0 0 
• E6546 28 89.7 (50.5-100) 0 8.7 (0-41.1) 1.6 ( 0- 19.0) 
• E7544 142 98.9 (89.8-100) 0 0 1.1( 0- 10.2) 
*W8042 102 91.7 (80.9-100) 0 0 8.3 ( 0- 19.1) 
*W8044 80 55.3 (33:3-77.3) 21.8 ( 0.8-42.8) 0 22.9 ( 6.3- 39.5) 

July • E6042 29 84.2 (28.9-100) 15.8 ( 0-80.9) 0 0 
• E6044 92 96.2 (85.4-100) 0 0 3.8 ( 0- 14.6) 
• E6046 200 84.0 (75.2-92.8) 0 · 0 16.0 ( 7.2- 24.8) 

E6048 51 93.1 (79.0-100) 0 0 6.9 ( 0- 21.0) 
• E6546 43 87.9 (72.0-100) 0 0 12. I ( 0- 28.0) 

E6548 90 78.3 (66. 1-90.6) 0 0 21.7 ( 9.4- 33.9) 
E6550 55 53.6 (27.5-79.8) 24.7 ( 0-49.9) 0 21.7 ( 2.2- 41.2) 

• E7042 51 95.9 (82.2-100) 0 0 4.1 ( 0- 17.8) 
• E7044 123 93.2 (83.2-100) 0 0 6.8 ( 0- 16.8) 

E7046 273 86.6 (78.6-94.5) 0 0 13.4 ( 5.5- 21.4) 
E7048 285 44.4 (31.6-57.2) 32.7 (19.7-45.7) 0 22.9 (I 3.2- 32.6) 
E7050 !50 36.2 (14.3-58.2) 16.4 ( 0-43.9) 9.5 ( 0 25.4) 37.9 (22.4-53.5) 

• E7542 95 82. I (70.3-93.8) 0 0 I 7.9 ( 6.2- 29.7) 
• E7544 234 77.9 (69.3-86.4) 0 0 22.1 (13.6 30.7) 

E7546 160 67.7 (57.7-77.7) 0 0 32.3 (22.3-42.3) 
*W8042 93 78.8 (57.5-100) I 1.6 ( 0-30.9) 0 9.6 ( 0- 23.4) 
• E8044 307 76.5 (68. 7--84.4) 0 0 23.5 (15.6- 31.3) 

E8046 289 82. I (74.2-90.0) 0 0 I 7.9 (10.0- 25.8) 
W8048 96 52.6 (31.8-73.3) 35.8 (15. 1-56.6) 0 I I .6 ( 0- 25.2) 
W8050 94 55.6 (35.3-75.9) 14.5 ( 0-33.2) 0 29.9 (I 3.6- 46. I) 

b) Samples pooled over months within quadrats 

Month 

May 
June 

July 

Quadrat 

SE 
NW 
NE 
sw 
SE 
NW 
NE 
sw 
SE 

Sa~ple 
stze 

184 
41 
63 

187 
355 
439 

1,373 
145 
903 

Mixing proportion estimates (0 
0 ) with 90° 0 confidence intervals 

Southeast Kamchatka 
Western Alaska Central Alaska Alaska/B. C. Peninsula 

93.5 (74.4-100) 0 6.3 ( 0-22 .0) 0.2 ( 0- 8.6) 
90.9 (57.7-100) 0 9. I ( 0-37.2) 0 
54.3 (29.6-78.9) 26.5 ( 2.5-50.5) 0 I 9.2 ( 1.3- 37. I) 
90.2 (71.3-100) 0 9.8 (0-25.5) 0 
90.5 (83.1-97.9) 0 0 9.5 ( 2.1- 16.9) 
83.7 (76. 7-90.8) 0 0 16.3 ( 9.2- 23.3) 
59.6 (50.4-68. 7) I 7.8 ( 9.2-26.4) 0 22.6 (16.2- 29.0) 
97.4 (88.2-100) 0 0 2.6 ( 0- 1 1.8) 
82.2 (76.2-88.3) 0 0 I 7.8 (I 1.7--23.8) 
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TABLE 4. Numbers of statistically significant (sig), positive (pas), and zero mixing proportion estimates for age 
2.1 Alaskan and Asian coho salmon in and near the Japanese land based fishery area for four-way analysis using 
a) catch-weighted Asian standard and b) only normal-sized scales in the Asian standard. 

a) Four-way analysis using catch-weighted Asian standard 

Southeast Alaska/ Kamchatka 
Western Alaska Central Alaska British Columbia Peninsula 

Stratum Sig Pas Zero Sig Pas Zero Sig Pas Zero Sig Pas Zero 

10-day periodJINPFC area 44 2 0 4 11 31 0 11 35 22 20 4 
Month/INPFC area 29 0 0 3 6 20 0 6 23 13 12 4 
Month/quadrat 9 0 0 2 0 7 0 3 6 5 2 2 

ToTAL 82 2 0 9 17 58 0 20 64 40 34 10 

b) Four-way analysis using only normal-sized scales in the Asian standard 

10-day period/INPFC area 38 8 0 0 
Month/INPFC area 28 I 0 0 
Month/quadrat 9 0 0 0 

TOTAL 75 9 0 0 

sis of unknown-origin samples mandated collapsed 
(i.e., 3-way and 2-way) analyses when one or more 
of the regional classes was not detected. Overall ac
curacies for required 3-way analyses were 73.5% and 
78.1 %, and accuracy for the single 2-way analysis 
was 85.3%. As was the case in prior analyses of 1979 
and 1980 samples, misclassification errors for North 
American coho were greatest among the three North 
American regions, and least with Asia. Misclassifica
tion between Asia and a North American region was 
greatest with central Alaska. 

Mixing proportion estimates and 90% confidence 
intervals calculated for North American and Kam
chatka stocks using the catch-weighted Asian stand
ard are presented in Table 3. In this summary we 
present only estimates for strata of 2° X 5° INPFC 
area and month, and quadrat and month (quadrats 
are defined by the intersection of 46°N and 175°E). 
More detailed estimates for strata of INPFC area and 
10-day period are presented by Walker and Davis 
(1983). 

Statistically significant and generally high (55.3% 
to 100%) estimates were obtained for western Alaska 
for all INPFC areas within the LBDN area (asterisked 
areas in Table 3a). The 19 estimates for central 
Alaska for areas within the pre-1978 LBDN area in
cluded only four non-zero estimates (2.4% to 21.8%), 
only one of which was statistically significant. An 
even lower occurrence of southeast Alaska/British Co
lumbia fish was indicated; although there were 5 
non-zero estimates for the LBDN area, none were 
statistically significant. Asia constituted the second 
most abundant category in the LBDN area; 16 non
zero estimates were obtained (ranging 0.4% to 

12 34 0 14 32 33 11 2 
7 22 0 9 20 20 6 3 
2 7 0 4 5 7 2 0 

21 63 0 27 57 60 19 5 

23.5%), five of which were statistically significant. 
For the 10 areas north of the LBDN area, all esti

mates obtained for western Alaska, two estimates for 
central Alaska, no estimates for southeast Alaska/ 
British Columbia, and eight estimates for Asia were 
significant. 

The 4-way analysis was repeated, with use of the 
Asian standard sample containing only "normal"
sized scales. The overall classificatory accuracy was 
61.2 % , as compared to 64.2% obtained by using the 
catch-weighted standard composed of" normal " and 
" small " scales. Table 4 compares the results of 
classifying high seas samples, obtained in the two 
4-way analyses. Use of only "normal" scales in the 
Asian standard resulted in 16 fewer significant esti
mates for western and central Alaska, and 20 more 
significant estimates for Asia. The absolute magni
tudes of the estimates for North American regions 
decreased and those for Asia increased in the repeated 
analysis. In all strata of quadrat and month for 
which estimates from both analyses were available, 
the estimates for Asia obtained in the repeated analysis 
increased, by an average of 25.3% (range of increase 
is 13.5% to 37.1 %). 

The results of the analysis of 1981 samples employ
ing the " normal " and " small " Asian scales dif
fered substantially from those of previous analyses of 
1979 and 1980 samples (Myers et al. 1981; Walker 
and Harris 1982). Analysis of 1979 samples indi
cated predominance of Asian fish in most area/time 
strata examined. The analysis of 1980 samples showed 
no clear pattern of predominance, as estimates for 
Asia, western Alaska and central Alaska were in rough 
equivalence. In the present analysis, western Alaska 
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was indicated to predominate greatly over the other 
classes. One point of agreement between all three 
studies is the consistently low estimates obtained for 
southeast Alaska/British C)lumbia fish, which sup
ports our belief that age 2.1 coho from this region do 
not occur in significant proportion in the LBDN area. 

The results of the present analysis are also in sharp 
disagreement with results of 1956- 1983 tagging ex
periments, which suggest that the majority of coho in 
the western Pacific Ocean are of Asian origin. Of 
the 24 coastal recoveries resulting from releases south
west of 50°N, 1 70°W, three were recovered in western 
Alaska and 21 were recovered on Kamchatka or along 
the north Okhotsk Sea coast. 

There are two main factors that singly or together 
may explain the discrepancy between the present re
sults and those of the previous analyses and of 1956-
83 tagging experiments. A dramatic shift in relative 
magnitudes of Asian and Alaskan coho runs might be 
indicated. For example, the analysis of 1980 sam
ples showed a shift from dominance by Asian fish 
(indicated by the 1979 study) to near equivalence of 
Asian and Alaskan stocks. Subsequently available 
catch statistics lent some support to this finding, show
ing 1980 U.S.S.R. catches of coho at half of their 
1979 level while Alaskan catches remained high at 
about the same level. However, 1981 catch informa
tion indicates that the relative abundance of Asian 
coho increased in 1981. 

A more probable explanation for the low estimates 
for Asia is that results of the analysis of 1981 scales 
are somewhat biased by the type of scales available 
for the Asian standard. In 1979 TINRO biologists 
collected scales for the Asian standard using materials 
provided by FRI, including diagrams and explicit in
structions that demonstrated the body area preferred 
for scale collection. The 1980 Asian standard was 
composed of scales selected by FRI biologists from 
smear samples provided by TINRO. The 1981 
Asian standard was constructed from acetate scale 
impressions provided by JF A, presumably from scales 
selected by JF A biologists from TINRO smear sam
ples. TINRO biologists generally take scale samples 
from just below the dorsal fin, an area anterior and 
considerably dorsal to the INPFC-preferred area. 
Smear samples provided in 1980 and 1981 probably 
came mostly from this region. Scales selected by 
FRI biologists from the 1980 samples were chosen for 
size and shape most closely resembling scales from the 
preferred area, while those selected by JF A biologists 
from 1981 samples may have been chosen primarily 
for aging purposes, without consideration for possible 
use in scale pattern analysis. Therefore, the 1980 
standard may have been more suitable for scale pat-

tern analysis than that of 1981. The decline in per
centage estimates of Kamchatka coho from 1979 to 
1981 may be associated in part with use of scales 
progressively farther from the INPFC-preferred body 
area. Variation in scale characters with body zone 
has been noted before for coho salmon (Hayashi and 
Kitahara 1959, Scarnecchia 1979), and studies are 
underway at FRI to examine further the effect that 
body area of collection may have on scale patterns. 

CHINOOK SALMON ScALE PATTERN ANALYSis 

U.S. concern about the interceptions of chinook 
salmon by high seas fisheries was greatly intensified 
by the record high 1980 mothership fishery catch of 
704,000 chinook (previous maximum was 554,000 
fish in 1969; 1952-1979 mean catch was 170,000). 
Because of the paucity of information on origins of 
chinook in the Bering Sea and North Pacific Ocean, 
FRI undertook research applying scale pattern rec
ognition to determine origins of chinook throughout 
the area of the Japanese mothership and LBDN fish
eries. The study will entail examination of high seas 
samples collected on Japanese motherships and re
search vessels in May-July in the area 160°E- 175°W 
and south of 48°N, and in June and July in the area 
160°E- 175°W and north of 48°N, 1975- 81. In 1983 
we examined only 1980 samples in a preliminary 
analysis (Knudsen et al. 1983); the overall 1975-81 
analysis will be completed in 1984. 

The statistical methodology in this study is identical 
to that used in recent applications to determine 
sockeye and coho salmon origins (Cook 1982), but 
unique methods to construct the chinook standard 
samples and to derive final mixing proportion esti
mates warrant description. Five regional categories 
were established to represent all major chinook pro
duction areas around the North Pacific Ocean. These 
were Asia (=Kamchatka, which produces the great 
majority of Asian chinook salmon), western Alaska 
(including Canadian Yukon), central Alaska, south
east Alaska/British Columbia, and Washington-Ore
gon-California. The great majority of fish in the 
high seas samples consist of immature ages 1.2 and 
1.3 fish. Therefore, we limited the analysis to these 
two groups. Because the age of maturity of chinook 
is not predictable, we constructed standard samples 
to include the principal ages-at-return from the same 
brood year as the fish in the high seas samples. For 
instance, immature age 1.2 fish in 1980 would be 
classified according to standard samples containing 
age 1.3 matures returning in 1981 and 1.4 matures 
returning in 1982. 

We attempted to construct the standard samples to 
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TABLE 5. Composition of brood year 1975 standard used to classify age 1.3 immature chinook caught in 1980. 
A Washington/Oregon/California standard could not be constructed due to insufficient numbers of age I .4 and 
I .5 chinook salmon. 

Region Stock 

Asia Kamchatka 
Bolshaya 

Asia Total 

Western Alaska Nushagak 

Togiak 
Kuskokwim 

Kanektok 
Goodnews 
Yukon 

Western Alaska Total 

Central Alaska Cook Inlet 

Copper River 
Central Alaska Total 

Southeast Alaska/British Columbia Fraser 
Nass 
Skccna 

Bella Coola 
Alsek 
Taku 
Stikine 

Southeast Alaska/British Columbia Total 

represent constituent age groups and stocks in pro
portion to best estimates of relative abundance. Scales 
were requested and received from numerous research 
and regulatory agencies, and all scales were re-aged 
by FRI specialists to maintain consistency in aging 
criteria. The age composition for each represented 
stock or stock-complex within the five regional cate
gories was estimated. Run size indices (which con
sisted of catch and/or escapement data) and the esti
mated age compositions were used to determine the 
number of scales to be measured and included from 
each age class and stock. Inadequate samples neces
sitated departure from this general scheme in some 
instances. Final samples of less than the desired 200 
scales occurred when too few samples were available 
from particular age groups and stocks. A Washing
ton-Oregon-California standard sample for brood year 
1975 (used to classify immature age 1.3 fish in 1980) 
could not be constructed due to the small sample of 
age 1.4 and 1.5 chinook available from the region. 

Sample size Final 
Return year Age class needed sample size 

1981 1.4 170 33 
1981 1.4 30 72 

200 105 

1981 1.4 46 46 
1982 1.5 6 6 
1981 1.4 6 6 
1981 1.4 38 38 

1982 1.5 4 4 

1981 1.4 2 2 
1981 1.4 2 2 
1981 1.4 90 90 

1982 1.5 6 6 
200 200 

1981 1.4 106 105 
1982 1.5 4 4 

1981 1.4 90 29 

200 138 

1981 1.4 8 6 
1981 1.4 22 22 
1981 1.4 76 49 
1982 1.5 2 2 
1981 1.4 6 6 
1981 1.4 6 6 
1981 1.4 22 22 
1981 1.4 56 56 

1982 1.5 2 2 

200 171 

The Asian standard samples included only age 1.3 or 
1.4 fish collected in 1981. A full description of this 
methodology, the estimated age compositions, and the 
relative abundance indices used to construct the 
standard samples are presented by Knudsen et al. 
(1983). The final compositions of the brood year 
1975 and 1976 training samples are shown in Tables 
5 and 6 of the present report. 

Chinook scales were measured with a micro-com
puter based digitizing system, along a measurement 
axis perpendicular to the boundary of the sculptured 
field and intersecting the focus. Incremental meas
urements of the distance to the outer edge of each 
circulus through three zones were made. Zone 1 in
cluded the area from the focus to the outer edge of 
the last circulus in the freshwater annulus. Zone 2 
began at the outer edge of the last circulus in zone 1 
and extended to the outer edge of the last freshwater 
circulus. The third zone extended from the outer 
edge of the last circulus in zone 2 to the outer edge of 



100 ANNUAL REPORT 1983-NORTH PACIFIC COMMISSION 

TABLE 6. Composition of brood year 1976 standard used to classify age 1.2 immature chinook salmon caught in 
1980. 

Region Stock 

Asia Kamchatka 
Bolshaya 

Asia ToTAL 

Western Alaska Nushagak 

Togiak 

Kuskokwim 

Kanektok 

Yukon 

Western Alaska ToTAL 

Central Alaska Cook Inlet 

Copper River 

Central Alaska ToTAL 

Southeast Alaska/British Columbia Fraser 

Nass 

Skeena 

Bella Coola 

Alsek 

Taku 

Stikine 

Southeast Alaska/British Columbia ToTAL 

W ashingtonfOregon/California California 
Oregon Coast 

Columbia R. 
Springs 
Columbia R. 
Falls 
Washington 
Coast 
Washington 
Inland Waters 

Washington/Oregon/California ToTAL 

the last circulus in the first ocean annulus. Sixty 
scale characters were created from the digitized scale 
data (described by Knudsen et al. 1983), and, from 
these, 3 to 6 characters were selected for use in each 

Sample Final 
Return year Age class size needed sample size 

1981 1.3 192 127 
1981 1.3 8 8 

200 135 

1981 1.3 32 32 
1982 1.4 54 54 
1981 1.3 4 4 
1982 1.4 4 4 
1981 1.3 18 18 
1982 1.4 32 32 
1981 1.3 2 2 
1982 1.4 2 2 
1981 1.3 22 22 
1982 1.4 30 30 

200 200 

1981 1.3 56 56 
1982 1.4 58 58 
1981 1.3 40 36 
1982 1.4 46 45 

200 195 

1981 1.3 44 44 
1982 1.4 4 4 
1981 1.3 12 12 
1982 1.4 4 4 
1981 1.3 28 28 
1982 1.4 24 24 
1981 1.3 4 4 
1982 1.4 4 4 
1981 1.3 4 4 
1982 1.4 4 4 
1981 1.3 10 10 
1982 1.4 12 12 
1981 1.3 14 14 
1982 1.4 32 32 

200 200 

1981 1.3 42 21 
1981 1.3 4 4 
1982 1.4 18 15 
1981 1.3 100 94 
1982 1.4 2 2 
1981 1.3 4 2 

1981 1.3 2 2 
1982 1.4 2 0 
1981 1.3 26 II 

200 151 

analysis by the method of Cook and Lord (1978). 
Mixing proportion estimates and 90 % confidence 

intervals were calculated for temporal/spatial strata 
represented by 25 or more age 1.2 or 1.3 immature 
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FIGURE 3. Designated sub-areas (1-(0; after Fredin and 
Worlund 1974) of the Japanese mothership salmon 
fishery, and additional sub-areas (11-15), defined in the 
present report for the landbased driftnet fishery. 

. 

. 

fish. Temporal stratification in the analysis was by 
10-day period and month. Three different geograph
ic schemes were used to stratify the study area. The 
first employed INPFC 2° X 5° areas. The second 
scheme divided the study area into Japanese mother
ship fishery sub-areas (after Fredin and Worlund 
1974), and additional sub-areas defined for this study 
for the LBDN area (Fig. 3). The third scheme 

divided the overall study area into three large regions 
roughly corresponding to the Japanese LBDN fishery 
area (south of 46°N), northern North Pacific Ocean 
(46°-52°N), and Bering Sea (north of 52°N). 

When zero or negative estimates were obtained for 
one or more regional categories for any stratum the 
analysis was repeated to employ only standard sam
ples for the remaining categories. The results of clas
sifying standard samples for each five-, four-, three
and two-way regional combination required are sum
marized in Table 7. Overall classificatory accuracies 
for brood year 1976 five-way and four-way analyses 
were 70.0% and 68.4%, respectively. The ranges of 
accuracies for three-way and two-way analyses were 
75.4-85.0% and 81.3-90.3%, respectively. Overall 
accuracies for the four-way and three-way analyses 
employing 1975 brood-year standard samples were 
79.3% and 87.5%, respectively. 

Only results for strata of high seas region by 10-
day period or month are tabulated in this summary, 
in Table 8 (for age 1.2 fish) and Table 9 (for age 1.3 
fish). 

There were very few samples available for areas 
south of 46°N, and estimates could be made only for 
age 1.2 fish for one INPFC area/10-day period com-

TABLE 7. Percentages of chinook salmon standard samples correctly classified in discriminant analyses. Each 
row in this table is the diagonal of decision arrays ( classification matrices) presented in Tables 13 18 of Knud
sen, Harris, and Davis (1983). Overall accuracies are the unweighted mean of the diagonal values. 

Part A: 1975 brood year standards 

Western 
Analysis Asia Alaska 

4-way: 89.5 81.0 
3-way: 94.3 84.5 
Sample sizes: 105 200 

Part B: 1976 brood year standards 

Western 
Analysis Asia Alaska 

5-way 81.5 77.0 
4-way 77.8 78.5 
3-way 

I) 77.8 78.0 
2) 85.9 83.5 
3) 83.7 

2- way 
I) 88.9 89.0 
2) 81.5 
3) 90.0 

Sample sizes: 135 200 

Standards 

Standards 

Central 
Alaska 

53.3 
51.8 

72.8 

68.5 

81.0 

195 

Central 
Alaska 

67.9 

137 

Southeast 
AlaskajB.C. 

54.0 
65.5 

85.5 
74.0 

90.5 
200 

Southeast 
Alaska/B. C. 

78.9 
83.6 
171 

Wash/Or/ 
Calif 

84.1 

!51 

Overall 
Accuracy 

79.3 
87.5 

Overall 
Accuracy 

70.0 
68.4 

76.2 
85.0 

75.4 

89.0 
81.3 
90.3 
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TABLE 8. Mixing proportion estimates for age 1.2 immature chinook salmon by 10-day period or month, and by 
high seas region (S 46°N, 46°-52°N, and N 52°N). Data are in percentages with 90% confidence intervals in 
parentheses. 

Sample Southeast Alaska/ 
Washington/ 

Oregon/ 
Time period Area size Asia Western Alaska Central Alaska British Columbia California 

June 1-10 46°N- 52°N 35 37.8 (15.1-60.5) 42.2 (18.2-66.2) 0 20.0 (0.2-39.8) 0 
June 11-20 46°N- 52°N 41 6.4 (0-24.9) 55.6 (29.4-81. 7) 38.0 (9.6-66.4) 0 0 
June 21-30 S 46°N 41 9.1 (0-24.6) 48.0 (25. 7-70.3) 0 42.9 (21.2-64.6) 0 

46°N- 52°N 189 43.4 (29.6-57.3) 22.9 (10.6-35.3) 12.5 (0-36.2) 21.1 (2.6-39. 7) 0 
July 1-10 46°N- 52°N 117 28.8 (13.0-44.6) 16.0 (1.3-30.7) 36.7 (2.6-70.8) 18.5 (0-44.2) 0 

N 52°N 275 9.1 (0.7-17.4) 81.3 (69.2-93.4) 9.6 (0-21.2) 0 0 
July 11-20 46°N- 52°N 241 40.8 (28.4-53.2) 19.4 (8.9-29.8) 7.1 (0-29.3) 32.7 (14.3-51.1) 0 

N 52°N 341 11.8 (4.7-18.8) 83.3 (73.9-92. 7) 0 4.9 (0-11.8) 0 
July 21- 31 46°N- 52°N 572 40.5 (31.4-49. 7) 19.6 (11.7-27.5) 19.8 (3.0-36.6) 20.0 (7.2-32.8) 0 

N 52°N 59 12.0 (0-26.2) 85.8 (68.1-100.0) 0 2.1 (0-14.1) 0 
June S 46°N 57 12.8 (0-27 .0) 45.6 (26.6-64.5) 0 41.6 (23.2-60.0) 0 

46°N- 52°N 265 40.4 (28.6-52.2) 32.7 (20.9-44.4) 12.8 (0-33.2) 14.2 (0-29.0) 0 
July 46°N- 52°N 930 39.1 (31.3-47.0) 19.1 (12.4-25.8) 18.7 (3.8-33.5) 23.1 (11. 7-34.6) 0 

N 52°N 675 13.1 (6.7-19.5) 84.2 (72.3-96.2) 1.0 (0-19.5) 1.6 (0-1 0.9) 0 

TABLE 9. Mixing proportion estimates for age 1.3 immature chinook salmon by 10-day period or month and by 
high seas regions (S of 46°N, 46°N-52°N, and N of 52°N). Data are in percentages with 90% confidence inter-
vals in parentheses. 

Sa~ple 
Time period Area SIZe Asia 

June 11- 20 46°N- 52°N 30 26.4 (7.4-45.4) 
June 21 - 30 46°N- 56°N 34 6.2 (0.0-21.2) 
July 1- 10 46°N- 52°N 27 5.8 (0.0-21.0) 

N of 52°N 29 14.7 (0.0-33.3) 
July 11- 20 N of 52°N 26 22.6 (3.3-42.0) 
June 46°N- 52°N 77 5.4 (0.0-13.9) 
July 46°N- 52°N 52 2.8 (0.0-11.0) 

N of 52°N 61 10.6 (0.0-21.7) 

bination in the region. When samples were pooled 
across months for the entire region, a total sample of 
only 57 age 1.2 fish in June yielded estimates of 13%, 
46% , 0% , 42 % , and 0% for Asia, western Alaska, 
central Alaska, southeast AlaskafBritish Columbia, 
and Washington-Oregon-California, respectively. 

Considerably more samples were available for both 
age 1.2 and 1.3 fish for the northern North Pacific 
region, 46°-52°N . Asian fish were generally pre
dominant in the population of age 1.2 fish in both 
June and July, comprising about 40% of the popula
tion in both months (Table 8). Western Alaska fish 
made up the second most abundant stock group (33% 
in June and 19% in July) , followed by southeast 
Alaska/British Columbia (14% in June, 23% in July) 
and central Alaska (13% in June, 19% in July). 
Washington-Oregon-California fish were not detected 
except in three fine strata, and we concluded that 
their relative abundance in 1980 was very low. North 

Southeast Alaska/ 
Western Alaska Central Alaska British Columbia 

46.4 (20.3-72.5) 0 27.2 ( 2.2 52.2) 
32.6 ( 4.1-61.1) 32.3 (0.0-67.4) 28.9 ( 0.0- 58.0) 
14.1 ( 0.0-40.5) 18.6 (0.0-54.8) 61.6 (25.6- 97 .5) 
61.2 (28.9-93.5) 5. 7 (0.0-34.4) 18.5 ( 0.0- 46.0) 
55.2 (26.9-83.5) 0 22.2 ( 0 - 48.5) 
42.3 (22.3-62.2) 14.8 (0.0-35.6) 37.6 (17.0- 58.1) 
46.7 (22.2-71.2) 11 .0 (0.0-35.0) 39.5 (14.4-64.5) 
55.2 (32.4-77.9) 1.1 (0.0-20.1) 33.1 (11.1 - 55.2) 

American chinook were detected in statistically sig
nificant proportions as far west as areas E7046, E7048, 
and E7050. Relative abundance of Asian fish in this 
region was much lower for age 1.3 fish than for age 
1.2 fish (cf. Tables 8 and 9). The predominant stock 
group in the age 1.3 population was western Alaska, 
followed closely by southeast Alaska/British Colum
bia. Central Alaska age 1.3 fish were not detected 
in statistically significant proportions. 

Western Alaska fish comprise by far the most abun
dant stocks group in the Bering Sea population of age 
1.2 immatures in July (sample sizes precluded esti
mates for the region north of 52°N in June). The 
overall regional estimate for western Alaska was 
84.2%, and estimates for subareas 6, 8, and 10 in 
July were 80%, 83%, and 90%, respectively. Asian 
fish were found to comprise nearly the entire re
mainder of the population, as estimates for central 
Alaska and southeast Alaska/British Columbia were 



RESEARCH BY THE UNITED STATES 103 

FIGURE 4. Coastal tag recoveries of chinook salmon released in the Bering Sea and North Pacific Ocean (W 
of 155°W) 1956 to 1982. Dashed lines indicate maturing fish, solid lines denote immature fish at the time 
of release. Recovery details are as follows: individual recovery number, indicated by the arrows on this 
figure, (n); month and day of release (m/d :) ; ocean age at release and recovery, if known (release age 
recovery age). (I) 7/18: no ages; (2) 7/04: .2-.3; (3) 7fl8: .3- .5; (4) 6/18: no ages; (5) 7/30: .2- .4; (6) 
7/19: .2-.4; (7) 6/19: .2- .4; (8) 6/20: .3-?; (9) 6/24: .3-.3; (10) 6/09: .3-.3; (II) 7f19: .2- .3; (12) 8/1 I: 
no ages; (13) 8/1 I: .2- .3; fish recovered in Kamchatka River. 

low and insignificant. As was the case for other 
regions, age 1.2 fish from Washington-Oregon-Cali
fornia were not detected in the Bering Sea. Western 
Alaska fish also predominated in the Bering Sea pop
ulation of age 1.3 immature chinook in July, con
stituting 55% of the population. The second most 
abundant stock group was southeast Alaska/British 
Columbia, which made up nearly one-third of the 
population. Estimates for central Alaska indicated 
that the stock group was either not present or was in 
very low relative abundance. 

These overall results are consistent with informa
tion from tagging depicted in Fig. 4 (for external 
tags) and Fig. 5 (for coded-wire tags). Limited tag 
recoveries from releases in the 46°-52°N region indi-

cate occurrence of Asian fish as far east as l72°W, 
and occurrence of western Alaska, southeast Alaska/ 
British Columbia, and Columbia River system fish in 
area 8050. Tag recoveries from releases in the cen
tral Bering Sea have all been made in western Alaska, 
which corroborates the predominance of this stock 
group shown by our scale pattern analysis. Recent 
recoveries of coded-wire tagged chinook by foreign 
groundfish vessels in the eastern Bering Sea do not 
give direct information or origins of fish in the epi
pelagic waters of the mothership salmon fishery area. 
Nevertheless, they have provided the first evidence 
that non-western Alaskan chinook inhabit at least 
some areas of the Bering Sea. 

The results of this scale pattern study are also con-
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FIGURE 5. Coded wire tag recoveries of chinook salmon released in coastal areas as juveniles and recovered 
on the high seas (W of 155°W) from foreign commercial and research vessels 1980-1983. Release and 
recovery information are as follows: individual recovery number indicated by the arrows on this figure (n); 
hatchery release site, last month and year when fish were released (m/y), month and year of recovery (mjy). 
(I) Kitimat River, B.C., 5/80, 2J83; (2) Little Nitinat River, B.C., 5/81, 3j83; (3) Ship Creek, AK, 5/80, 
I 1/81; (4) Crooked Creek, AK, 3/81, IOJ82; (5) Elk River, OR, 9/80, 5/82; (6) Crooked Creek, AK, 3J81, 
11/82, (7) Babine River, B.C., 7J79, 6/82; (8) Salmon River, OR, 10/80, I 1/82; (9) Salmon River, OR, 
8/81, 11 /82. (Information from Dahlberg 1982; Wertheimer and Dahlberg 1983). 

sistent with those of an earlier chinook scale analysis 
based on an entirely different methodology (Major 
et al. 1977). The earlier study employed standard 
samples representing only Asia and western Alaska, 
and the former was composed of scales from maturing 
fish sampled on the high seas west of l 70"E. An 
analysis of 1966-72 unknown-origin samples (not 
stratified by age or maturity group) was done with 
standards collected in one year, 1968. The results 
of Major et al. (1977) and the present study are sum
marized and compared in Table 10. The propor
tional estimates for western Alaska presented for the 
Major et al. (1977) study are the mean corrected 
estimates for the period 1966-72; a few values in the 

original publication were revised by Major (1983, 
personal communication). Estimates for Asia attrib
uted to their study were calculated for Table 10 as 
l.O minus the estimates for western Alaska. The 
estimated proportions of " other North American 
stocks" (i.e., other than western Alaska) obtained in 
the present study ranged from 0.8% to 65.6 % , and 
averaged 28.2%. Major et al. (1977) did not estab
lish categories for these stocks in their study, so any 
fish in their high seas samples that were of " other 
North American" origin would have been classified 
to either the Asia or western Alaska categories. Al
though these and other differences between the two 
studies preclude direct comparison of results, some 
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TABLE 10. Mixing proportion estimates, in percent, for Asia, western Alaska and" other North American stocks" 
by Major et a!. (1977) and the present study made in Japanese mothership sub-areas 3, 5, 9, 6, 8, and 10 (see 
Fig. 3) for June and July. 

Mixing proportion estimates 

Other North 
Month Subarea Investigator Sample size Asia Western Alaska American stocks 

---- --------- ----
June 5 Major et al. 1 59-314 65 (48-74) 35 (26-52) NA 

FRJ2 254 41.6 34.2 24.2 
FRP 79 5.5 42.8 51.8 

------------------------ - - - ---~------------ --------------------------- - ------------------- -- ·--- --- ------------

3 Major et al. 1 51-362 82 (74-89) 18 (11-26) NA 
FRJ2 50 19.3 15.1 65.6 
FRP 

5 Major et al. 1 34-50 90 (80- 97) 10 ( 3-20) NA 
FRJ2 812 42.4 19.0 38.6 
FRP 30 22.8 50.6 26.6 

July 9 Major et a1. 1 115 18 (I est.) 82 (I est.) NA 
FRJ2 59 25.1 43.7 31.2 
FRP 

6 Major eta!. I 59-108 33 ( 6-74) 67 (26-94) NA 
FRJ2 104 16.0 79.7 4.3 
FRP 

8 Major et al. 1 45-182 31 ( 0- 58) 69 (42-100) NA 
FRP 302 12.9 82.7 4.4 
FRP 33 7.9 80.5 11.6 

10 Major et al. 1 27-303 9 ( 0- 35) 91 (65-100) NA 
FRP 227 9.5 89.7 0.8 
FRP 

1 Sample size equals the range of sample sizes for 1966-1972. Percent composition estimates are average corrected estimates, 
1966- 1972, for all ocean age groups (ranges are in parentheses). Asian estimates were calculated by subtracting the corrected 
western Alaska estimate from one. Some erroneous values in Major eta!. (1977) were corrected by Major (pers. comm. , Octo

ber 1983). 
2 Includes only one estimate for immature age 1.2 chinook in 1980. 
s Includes only one estimate for immature age 1.3 chinook in 1980. 
NA = no estimates of relative abundance for other N. American stocks were made. 

general similarities in results are apparent. Both 
studies detected higher incidences of Asian fish in the 
North Pacific region than in the Bering Sea, although 
there are some exceptions to this general result when 
individual month/sub-area strata are examined. Both 
studies show that chinook in the Bering Sea areas, 
especially sub-area 10, are predominantly of western 
Alaska origin, and that the relative abundance of 
western Alaska fish in the Bering Sea consistently in
creases to the eastward, from sub-area 6 to sub-area 
10. 

INCIDENCE OF SALMONIDS IN THE jAPANESE 

SQ.UID DRIFTNET FISHERY AREA 

A recent U.S. concern is the potential for salmonid 
incidental catches by the Japanese drift gillnet fishery 
for flying squid (Ommastrephes bartrami), which began 
in 1978. The fishery was regulated in 1981 to oper-

ate in the area 170°E-145°W, south of a boundary 
which changes throughout the season as waters warm 
and cool. The rationale of the shifting boundary is 
to limit the fishery to waters generally above lS"C, 
where salmonids are in very low abundance or non
existent (Japan Fisheries Agency 1982). 

Burgner et al. (1982) presented information on sur
face temperatures and salmon distribution relative to 
the monthly northern boundary of the fishery. They 
plotted the monthly mean and extreme locations of 
the l5°C isotherm as graphically interpolated from 
positions of l2°C and l6°C isotherms presented in 
the U.S. Navy Marine Climatic Atlas of the World. 
Salmon distribution with respect to temperature was 
indicated by calculating all-season catch per unit of 
effort (CPUE; in terms of number of fish per tan of 
commercial-type gillnet) stratified by 1 °C-intervals, 
obtained by Japanese salmon research vessels in wa
ters east of l57°E, 1972-81. The authors noted that 
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TABLE II. Temperatures at which highest catches per tan were made by Japanese research vessels fishing west 
and east of 170°E longitude. (Lower temperature boundary inclusive). 

Month Sockeye Chum Pink Coho Chinook 

W of 170°E 
Mar 2- 3* 
Apr 3- 4 
May 3- 4 
June 4---5 
July 5- 6* 
Aug 11-12 
Sept 12-13** 

5-6** 
5- 6 
8- 9 
5- 6 
5- 6* 
9-10 

11-12 

5- 6** 
5-6 
5-6 
6- 7 
6-7 
9- 10 

10- 11 

7- 8 
8- 9 
9-10 
5- 6* 
9-10 
9-10 

3- 4 
8- 9 
7- 8 
6-7 
5- 6* 

10-11 
9-10 

E of 170°E 
Mar 3- 4* 
Apr 3- 4 
May 5- 6 
June 5- 6 

July 8- 9 
Aug 7- 8* 
Sept 11-12 

* Coldest temperature interval sampled 
** Warmest temperature interval sampled 

4- 5** 
7- 8 
6- 7 
6- 7 
5-6* 
9-10 
8- 9* 

the authorized squid area can at times extend into 
waters less than l5°C, and that salmon catches by 
gillnet can occur in offshore waters over l5°C, but 
that more research is needed before any conclusions 
about potential incidental catches can be made. 

Burgner and Meyer (1983) further examined the 
distribution of salmon with respect to temperature 
and the boundaries of the squid fishery, pursuant to 
recommendations made by Burgner et al. (1982). In 
order to provide more detail on salmon distribution 
as related to temperature, they repeated the analysis 
of salmon research vessel CPUE, but stratified results 
by month (March to September) and by two areas 
(south of 54°N and 157°- l70°E, and south of 52°N, 
east of 170°E) to examine seasonal changes in tem
perature" preferences." Also, to provide better anal
ysis of monthly sea surface temperatures in the area 
of the squid fishery, Burgner and Meyer (1983) ex
tracted monthly (June to December) temperature 
data from FISHING INFORMATION (published 
by the U.S. NMFS), and calculated the mean and 
extreme positions of the l2°C and l5°C isotherms in 
the period 1972-80. 

Tabulation of the CPUEs by 1 °C-intervals and by 
month revealed that very few research vessel opera
tions occurred in March and September. Also, there 
was little difference in the patterns of seasonal dis
tribution with respect to temperature between the 
two areas east and west of 1 70°E. Because the re
search vessel operations were concentrated where 
salmon were more abundant, there was a paucity of 
data for waters with higher temperatures. Never-

4--- 5** 
5-6 
6- 7 
5-6 
6- 7 
8- 9 
8- 9* 

9-10 
8-9 
8- 9 
9-10 
9-10 
8-10 

4--- 5*. 
8- 9 
5- 6 
7- 8 
9-10 
9-10 

theless, there was a consistent trend for CPUE to 
drop markedly toward the upper ranges of tempera
tures encountered. 

The temperatures at which highest CPUEs were 
made in each month east and west of 1 70°E are pre
sented in Table 11. Generally, for sockeye, chum, 
pink and chinook salmon the seasonal trend was for 
highest CPUE to occur in warmer waters as the year 
progressed from March through September. There 
was no indication of such a trend for coho salmon. 
Highest coho catches were made in warmer waters 
than for the other four species through June. Highest 
CPUEs for sockeye, chum and pink salmon were made 
in waters less than 9°C through July, more com
monly in waters less than 7°C. Highest CPUEs for 
coho and chinook salmon were encountered in waters 
below 10°C through July. 

Maximum temperatures at which catches of salmon 
were made by Japanese salmon research vessels are 
summarized by species in Table 12. Underlined 
values indicate that no sampling was conducted in 
waters warmer than where the species was encoun
tered. Except for sockeye, seasonal trends are little 
in evidence. Sockeye were not encountered in waters 
warmer than 10°C during March to June, but were 
encountered in waters warmer than 11 cc in July to 
September. Sockeye were caught to l4°C in Sep
tember. During June to September, when the squid 
fishery operates, chum salmon were encountered in 
waters above 11 °C and ranging to 13- l4°C in waters 
east of 1 70°E. Pink salmon were found in waters 
ranging to 15- l6°C during June to September, coho 
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TABLE 12. Maximum temperatures at which catches of salmon were made by Japanese research vessels fishing 
gillnets west and east of 170°E longitude. (Lower temperature boundary inclusive.) 

Month Sockeye Chum Pink Coho Chinook 

W of 170°E 
Mar 5- 6 5- 6 5- 6 5- 6 - - -
Apr 6- 7 12- 13 9- 10 I O- Il 12- 13 
May 7- 8 12- 13 11- 12 ll-12 11- 12 
June 9- 10 14-15 12- 13 13- 14 11- 12 
July 11- 12 15- 16 14-15 15-16 11-12 
Aug 12- 13 14- 15 13- 14 14-15 12- 13 
Sept 12- 13 12- 13 11- 12 12- 13 12- 13 

E of 170°E 
Mar 4-5 4-5 4-5 4-5 - 8- 9 -Apr 12- 13 12- 13 12- 13 11 - 12 
May 8-9 I O- Il 10- 11 10- II 10- 11 
June 9- 10 11- 12 11 - 12 14-15 9- 10 
July 13- 14 13-14 15- 16 13- 14 12- 13 
Aug 12- 13 13- 14 Il- 12 13- 14 12- 13 
Sept 13- 14 13-14 9- 10 12- 13 

Underlined values indicate salmon were encountered at the maximum temperature fished. 

were encountered in waters from l2°C to 15- l6°C, 
and chinook, in waters to l2- l3°C. 

Analysis of new sea surface temperature data re
vealed that the l5°C isotherm can be expected to fall 
within the squid fishery area (south of 40°N) in June, 
but that mean temperatures as low as l2°C would 
not occur within the area in June. In light of the 
information summarized in Table 12, the authors con
cluded that sockeye and chinook salmon would not 
occur in the area in June, but that chum and pink 
salmon might be encountered and coho salmon would 
be encountered in low numbers, especially in the area 
l70°E to 160°W. 

Similar interpretation of July isotherm plots and 
Table 12 suggests that all five salmon species might be 
encountered south of 42°N (the northern boundary 
in July), but that CPUEs would be low, on the order 
ofO.l fishftan or less. 

In August, temperatures below l5°C would be en
countered in about half of the years, south of the 
August 44°N boundary, particularly west of l70°W. 
Salmon are unlikely to be encountered in the squid 
fishery area in August. 

The data on September salmon distribution with 
respect to temperature are limited and do not define 
the upper extremes of temperatures in which salmon 
may be found. Some fairly high CPUEs were en
countered at the upper temperatures (l2-l4°C). The 
l5°C isotherm in September will fall consistently with
in the squid fishery area south of 46°N, and the l2°C 
isotherm will often extend into the area, west of 
l60°W. Therefore, the possibility that all five salmon 
species might be encountered in the area cannot be 

discounted. 
In summary, the new analysis by Burgner and 

Meyer (1983) indicated that salmon may be encoun
tered in low densities along the northern border of 
the fishery area in June and July, that they are un
likely to be encountered in August, and that there is 
potential for significant incidental catches in Septem
ber. There is no information on salmon distribution 
as related to temperature for October to December, 
so no inference could be made regarding incidental 
catches in the latter months of the fishery operations. 
The only direct observer data available to the United 
States on the squid fishery was for a limited period in 
September to October 1982 (Cary and Burgner 1983). 
Fishing was conducted during 11 days in waters l2.4-
l4.80C, and no salmon were observed in the catches 
of a commercial squid vessel. However, these ob
servations were limited in both time and space. 
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STATISTICS OF THE JAPANESE MOTHERSHIP SALMON FISHERY, 
1952-83 

Michael L. Dahlberg* 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mothership 
salmon fishery in 1983 (INPFC, in press) were com
piled from various sources (Table l) with correspond
ing data for 1952-82 (INPFC 1952-83; Manzer et al. 
1965; INPFC, in press). The Japanese mothership 
salmon-fishing area is within and seaward of the U.S. 
Fishery Conservation Zone (USFCZ) (Fig. 1 ). Since 

• Northwest and Alaska Fisheries Center, National Marine Fish
eries Service, Auke Bay, Alaska. 

establishment of the USFCZ in 1977, the mothership 
salmon fishery has taken about two-thirds of its an
nual salmon catch from within the zone. The trends 
in catch, fishing effort, and CPUE have varied by 
species over the 32-year period, 1952-83 (Figs. 2- 6). 

SOCKEYE SALMON 

The 1983 catch of 1. 7 million sockeye salmon was 
the lowest catch since 1978, when the fishing area 
was sharply reduced. Fishing effort in 1983 was the 
second highest in the recent six-year period, 1978-83. 

TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952- 83. 
Catch (thousands of fish) 

Species of salmon 

Year Sockeyea Pinkb Chum" Cohoe Chinooka ToTAL a 
------- ----

1952 736 698 626 24 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 

1980 2,412 561 3,098 656 704 7,431 

1981 2,224 4,094 2,539 615 88 9,560 

1982 1,738 1,654 3,217 1,167 107 7,883 

1983 1,655 4,324 3,081 294 87 9,441 

Continued . .. 
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TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952-83-
continued. 

Fishing effort (thousands of tans) 

Year Sockeyea Pinkb 

1952 469 393 
1953 1,317 1,029 
1954 2,557 2,274 
1955 6,789 5,309 
1956 9,128 7,200 
1957 6,211 4,179 
1958 7,207 5,628 
1959 7,097 5,958 
1960 6,518 5,920 
1961 4,994 4,538 
1962 5,851 4,918 
1963 5,954 5,186 
1964 7,518 6,586 
1965 6,110 5,164 
1966 5,195 4,207 
1967 5,231 4,120 
1968 5,925 4,838 
1969 5,217 5,160 
1970 6,028 5,120 
1971 5,839 4,720 
1972 5,917 5,036 
1973 5,850 4,865 
1974 5,433 4,390 
1975 5,633 4,586 
1976 5,811 4,897 
1977 3,984 3,823 
1978 2,721 2,721 
1979 2,798 2,798 
1980 3,146 3,146 
1981 2,902 2,902 
1982 2,942 2,942 
1983 2,954 2,954 

Sockeye salmon CPUE in 1983 was also the lowest 
since 1977. The best CPUE was within the USFCZ 
in late July in INPFC area (2° x S0

) E70SO, an area 
which has consistently been a center of abundance of 
sockeye salmon. Best sockeye salmon catches in 1983 
were taken in late July southwest of the western Aleu
tian Islands. 

PINK SALMON 

The 1983 catch of 4.3 million pink salmon was the 
highest of the odd-numbered years since 1977. The 
CPUE of pink salmon in 1983 was slightly higher than 
that observed in recent odd-numbered years. The 
largest pink salmon catches in 1983 were taken in 
mid-July in INPFC area (2°XS 0

) E70SO; area E7048 
had the best CPUE during the same priod. 

Species of salmon 

Chum• Coho• Chinook a 

469 199 469 
1,317 621 1,317 
2,557 1,257 2,557 
6,789 2,812 6,789 
9,128 3,206 9,128 
6,211 1,262 6,211 
7,207 2,681 7,207 
7,097 1,226 7,097 
6,518 2,848 6,518 
4,994 1,459 4,994 
5,851 2,231 5,851 
5,954 1,399 5,954 
7,518 2,307 7,518 
6,110 1,385 6,110 
5,195 694 5,195 
5,231 525 5,231 
5,925 1,025 5,925 
6,217 907 6,217 
6,028 1,001 6,028 
5,839 382 5,839 
5,917 495 5,917 
5,850 1,184 5,850 
5,433 1,043 5,433 
5,633 753 5,633 
5,811 984 5,811 
3,984 670 3,984 
2,721 1,180 2,721 
2,798 827 2,798 
3,146 1,000 3,146 
2,902 926 2,902 
2,942 1,057 2,942 
2,954 1,020 2,954 

Continued ... 

CHUM SALMON 

The 1983 catch of 3.1 million chum salmon was 
slightly lower than the catch in 1982 and only .S 
million fish higher than the near record low catch of 
1981. Best catches in 1983 were taken in early June 
south of the western Aleutian Islands seaward of the 
USFCZ and in mid-June in INPFC area (2° x S0

) 

E70SO. Chum salmon CPUE for the season was 
slightly lower than the CPUE in 1982, which was 
one of the lower in the history of the fishery. 

CoHo SALMON 

The 1983 catch of 294,000 coho salmon was only 
about one quarter of that observed in 1982. Coho 
salmon CPUE was also the lowest since 1977. Best 
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TABLE 1. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952--83-
continued. 

Catch per unit effort (number of fish per tan) 

Year Sockeyea 
------------ -

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

n May-August 
"June-August 

1.57 
1.17 
1.33 
1.63 
0.99 
3.12 
1.49 
1.29 
1.98 
2.60 
1.81 
1.50 
0.94 
1.97 
1.40 
1.55 
1.08 
0.95 
1.15 
0.61 
0.54 
0.45 
0.42 
0.39 
0.39 
0.38 
0.69 
0.78 
0.77 
0.77 
0.59 
0.56 

c July-August and excluding Bering Sea. 

Pinkb 

1.78 
2.81 
1.19 
1.99 
0.93 
4.12 
1.40 
3.13 
0.31 
0.71 
0.21 
1.20 
0.33 
0.82 
0.58 
1.87 
0.75 
1.33 
0.31 
1.66 
0.71 
2.40 
1.59 
2.97 
1.39 
2.38 
0.68 
1.22 
0.18 
1.41 
0.56 
1.46 

Species of salmon 

Chum a Coho• Chinooka 

1.33 0.12 0.0021 
2.03 0.50 0.0061 
3.24 0.54 0.0223 
2.47 0.62 0.0075 
1.79 1.06 0.0139 
1.43 0.15 0.0047 
1.95 1.16 0.0051 
1.81 1.11 0.0096 
1.61 0.34 0.0276 
1.23 0.19 0.0062 
1.09 0.69 0.0209 
0.98 1.35 0.0148 
1.15 1.53 0.0545 
0.99 0.85 0.0303 
1.65 0.67 0.0400 
1.31 0.43 0.0243 
1.37 0.79 0.0610 
1.24 1.26 0.0891 
1.60 0.18 0.0725 
1.71 1.18 0.0353 
2.26 1.17 0.0441 
1.34 0.68 0.0203 
I. 71 1.03 0.0664 
1.31 0.43 0.0288 
1.80 0.84 0.0490 
1.51 0.12 0.0233 
1.40 0.52 0.0386 
1.17 0.34 0.0450 
0.98 0.66 0.2237 
0.87 0.66 0.0303 
1.09 1.10 0.0364 
1.04 0.29 0.0295 

Sources: 1952-·59- INPFC Statistical Yearbooks, and Manzer et al. (1965) 
1960- 79- INPFC Statistical Yearbooks. 
1980- 83- Statistical Yearbooks, in press. 

catches in 1983 were made in late July south of the 
western Aleutian Islands; 86% of the total 1983 catch 
was taken in the last eight days of fishing in late July. 

CHINOOK SALMON 

The 1983 catch of87,000 chinook salmon was 19% 
lower than that observed in 1982. Best catches of 
chinook salmon in 1983 were taken in middle and 
late July in INPFC areas (2°X5°) E7048 and E7050 
within the USFCZ. The annual CPUE of chinook 
salmon in 1983 was slightly lower than in 1982 and 

the highest values were observed m late July m 
INPFC area (2° x 5°) E7048. 
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FIGURE 2. Sockeye salmon catch, fishing effort, and catch 
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1952-83 (July through August). 

CHINOOK SALMON 
CATCH 

:t:800r------------------------------------, 
"' u: 
IL600 
0 

:g400 
z 
< 
~200 
0 
~ 0L---~~~~~~~~~~~~~~~~~LJ 

"' 10 
z 
< 8 1-
IL 

6 0 

"' z 4 
0 
:J 2 ...J 

i 
0 

12 
J: 

"'"' -z IL< 
IL 1- 8 
Oo 
0::~ 
w 
~ffi 4 
:Jil. 
z 

0 

A 

FISHING EFFORT 

m 
CATCH PER FISHING EFFORT 

N 
N 

52 5456 58 6062 64 66 68 70 72 74 76 78 80 82 84 
YEAR 

FIGURE 6. Chinook salmon catch, fishing effort, and 
catch per unit of effort, Japanese mothership salmon 
fishery, 1952- 83 (entire season). 

GROUNDFISH SURVEYS CONDUCTED BY THE UNITED STATES IN 1983 

by 
Terrance M. Sample* 

INTRODUCTION 

The Resource Assessment and Conservation Engi
neering (RACE) Division of the Northwest and Alaska 
Fisheries Center (NWAFC) conducted 12 resource 
assessment surveys during 1983. The primary ob
jectives of these surveys were to assess the current 
biological condition of important crab and groundfish 
species for management purposes and to conduct spe
cial scientific studies. Over I ,500 sampling sites were 
utilized from off southern California to St. Matthew 
Island in the Bering Sea (Fig. I). 

Descriptions of each survey including purpose, area, 
vessels used, timing, and sampling information are 

* Northwest and Alaska Fisheries Center, National Marine Fish
eries Service, Seattle, Washington. 

summarized by geographical area for the Bering Sea
Aleutian Islands region, Gulf of Alaska, and the west 
coast of Canada and the United States in Tables 1-
3. Additional survey information is presented under 
these regional headings. 

BERING SEA-ALEUTIAN IsLAND REGION 

Three bottom trawl surveys to assess the biological 
condition of demersal fish and shellfish stocks were 
conducted in the eastern Bering Sea and Aleutian 
Islands area during 1983. 

A. Eastern Bering Sea Winter Crab-Groundfish Survey 

The NOAA research vessel Miller Freeman con
ducted a winter trawl survey of crab-groundfish re-



RESEARCH BY THE UNITED STATES 115 

110 00\1 170 00\1 110 00\1 ISO 00\1 140 001 IJO 00\1 120 00\1 

ALASKA 

II OOH II OOH 

CANADA 

Gulf of Alaska 
Sl CI -Gll 51 OOH 

Bering Sea 

51 OOM 51 OOM 

41 OO.If 
•• 0011 

41 OOJII 
41 OOM 

+Station location 

J1 OON 

110 0011 170 00\1 160 00\1 1:50 00\1 140 00\1 IJO 00\1 I:ZO 00\1 

FIGURE I. Distribution of sampling effort by major Northwest and Alaska Fisheries Center surveys during 
1983. 

sources in the southeastern Bering Sea during Feb
ruary 10-28, 1983. The primary objective of this 
study was to collect catch and biological data on 
principal species of crab and groundfish. Secondary 
objectives were to: (1) assess the current reproductive 
status of the Bristol Bay red king crab, Paralithodes 
camtschatica, stock; (2) collect reproductive and other 
organs of various crab species for pathological and 
parasite studies; (3) tag Pacific halibut, Hippoglossus 
stenolepis; ( 4) collect stomach samples from Pacific 
cod, Gadus macrocephalus, and other species for food 
habit analysis; and (5) collect oceanographic data 
using conductivity-temperature-depth (CTD) equip
ment. 

A total of 62 sampling sites were utilized (Fig. 2). 
Catch information, including species composition, 
weights and number by species, and other biological 
information collected on species of interest were re
corded from each trawl haul. Approximately 3,400 
fish were measured for size composition. Whole 
specimens, fish stomachs, and tissue samples of fish 
and crab were preserved for subsequent laboratory 

analysis. In addition, nearly 350 Pacific halibut were 
tagged for studies of movements, and a total of 4 7 
CDT casts were completed. 

The study area was restricted by pack ice which 
covered the major portion of the Bering Sea. Bottom 
temperatures were typically coldest ( -l.5°C to 0°C) 
near the ice edge in the northern portion of outer 
Bristol Bay but increased to about zoe in the south
western region of the study area. Catch rates gen
erally increased with the increase in temperature 
although the highest catch rate (1, 188 kgfha trawled) 
was located in the central portion of outer Bristol 
Bay in relatively cold waters of 0° to l °C. 

Biological data, including size, tissue, and clutch 
samples, were collected from approximately 720 fe
male red king crab of which about 42% were mature. 
Only about 5% of the females sampled in the mature 
size group were barren. No large concentrations of 
adult female red king crab (greater than 120 mm cen
ter length) were encountered. Biological data were 
also recorded for blue, Paralithodes platypus, and golden 
king, P. brevipes, crab from the Pribilof Islands area 



Table I. Groundfish research surveys conducted by the Northwest and Alaska Fisheries Service in the Bering Sea/Aleutian Islands region in 1983. 

Survey 

A. Eastern Bering Sea 
winter crab-ground
fish survey 

B. 

c. 

Eastern Bering Sea 
crab-groundfish sur
vey 

Aleutian Islands 
crab-groundfish sur
vey 

* NOAA vessel 
* * Chartered vessel 

Primary purpose Area Vessels 

Special study of distri- Outer Bristol Bay, Miller Freeman* 
bution and biology of Pribilof Islands, and 
crab-groundfish popu- Unimak Pass area 
lations in winter 
Continuing annual sur
vey to assess condition 
of crab-groundfish for 
scientific and manage
ment purposes 
Second survey since 
1980 to assess current 
condition of fisheries 
resources 

Eastern Bering Sea 
continental shelf wa-
ters from Unimak 
Pass to St. Matthew 
Is. 
Along Aleutian Is
lands chain from 
170°E to 165°\V 

Chapman* 
Alaska** 

Miller Freeman* 
Chapman* 

CSTD= conductivity-salinity-tern perature-depth 
XBT= expendable bathythermographs 

Survey period 

Feb. 10- 28 

June 3- Aug. 13 
June 3- Aug. 13 

July 18- Aug. 16 
Aug. 16-Sept. 15 

Sampling information 
----

Sampling design 

Standard 37x 
37 km grid and 
opportunistic 

Standard 37 X 

37 km grid 

Stratified random 
50-900 m 

Gear types 
--- --
83- 112 eastern 
trawl, CSTD, XBT 

83- 112 eastern 
trawl, CSTD, XBT 

90/105' Noreastern 
trawl, XBT 

Total 
hauls 

62 

380 

162 
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Table 2. Groundfish research surveys conducted by the Northwest and Alaska Fisheries Center in the Gulf of Alaska during 1983. 

A. 

B. 

c. 

D. 

E. 

Survey 

Shelikof Strait bot
tom trawl survey 

Shelikof Strait and 
western Gulf of Alas

ka echo integrator
midwater trawl sur
vey 
Ichthyoplankton 
survey of pollock 
larvae 
Project Sea Sub 

Comparative studies 
of bottom trawls 

* NOAA vessels 
* * Chartered vessel 

Primary purpose Area Vessels 

Special study of dcmer- Shelikof Strait be- Chapman* 

sal component of tween approximately 
spawning pollock ag- 56 30'N to 58°30'N 
gregations 
Special pelagic study 
of spawning pollock 

To collect data on wal
leye pollock and sable
fish larval distribution 
To observe fishing gear 
characteristics and col
lect biological speci
mens 
Special study to com
pare efficiencies of 
standard sampling 
trawls 

Shelikof Strait and 
waters from Unalas-
ka Is. to Portlock 
Bank 

Dixon Entrance to 
Shumagin Islands 

Sitka 

Gulf of Alaska east of 
Kodiak Is. 

Miller Freeman* 

Chapman* 

Chapman* 

Memwid II** 

Aloha** 

Miller Freeman* 

XBT..: expendable bathythermographs 
CTD= conductivity-temperature-depth 

Survey period 

Mar. 3- 20 

Mar. 2- Apr. 14 
Mar. 23- Apr. 10 

May 11-31 

July 24-Aug. 16 

Sept. 26- 0ct. 7 

Sampling information 

Sampling design 

Random; based 
on 9x 9 km grid 

H ydroacoustic 
tracklines spaced 
19- 28 km apart 

Grid sampling and 
opportunistic 

55- 223m 

Randomly selected 
sites 

Gear types 

83- 112 eastern 
trawl, XBT 

Diamond-100 trawl, 
83-112 eastern trawl, 
echo sounderfinte-
grator system, XBT 

Neuston, bongo, and 
Tucker trawls, CTD, 
XBT 
Halibut longline and 
various accessory 
gear 

83-112 eastern trawl, 
90- 105 Noreastern 
trawl 

Total 
hauls 

52 

59 

74 

52 dives 

127 
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TABLE 3. Groundfish research surveys conducted by the Northwest and Alaska Fisheries Center along the Pacific West Coast during 1983. 

Survey Primary purpose 

A. West coast survey Triennial survey to as-
sess current condition 
of groundfish resources 

B. Echo integrator- Pelagic survey of Paci-
midwater trawl sur- fie whiting and short-
vey belly rockfish in con-

junction with West 
Coast survey 

C. Sablefish index sur- Continuing survey to 

D. 

vey obtain indices of sable
fish abundance 

lchthyoplankton
hydrography survey 

* NOAA vessel 

Special survey to de
termine geographic dis
tribution of eggs and 
larvae 

* * Chartered vessel 
CTD= conductivity-temperature-depth 
XBT = bathythermograph. 

Area 

Coastal waters from 
British Columbia-
California 
Washington-
California 

Washington-Oregon 

Washington-North
ern California 

Vessels 

Nordfjord** 
Warrior II** 

Gold'N Sun** 

jolm N Cobb* 

A1iller Freeman* 

Survey period 

July 7-0ct. 30 · 

Aug. 4-Sept. 22 

Oct. 12- Nov. 22 

Nov. 10-Dec. 3 

Sampling information 

Sampling design 

Stratified-Random 
55-366m 

Gear types 

90f105' 
XBT 

Noreastern, 

Tracklines ap- Echo integrator-dual 
proximately 9 km beam system, Nors
apart; sampling net trawl, Diamond 
on target sign trawl, XBT 

Established sites 
275-823 m 

Grid system 

Conical and rectan
gular sablefish traps 

Bongo and neuston 
trawls, Shipkek sam
pler, beam trawl, 
rock dredge, CTD, 
XBT 

Total 
hauls 

596 

38 

400 trap 
lifts 

113 
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FIGURE 2. Distribution of stations sampled during the 
1983 eastern Bering Sea winter crab-groundfish survey. 

and continental slope. 
Y ellowfin sole, Limanda aspera, rock sole, Lepidopsetta 

bilineata, and Pacific cod were predominant species 
encountered throughout the survey area, comprising 
approximately 77% of the total fish catch. Pollock, 
Theragra chalcogramma, and Pacific halibut were pri
marily restricted to warmer waters of the southwest 
region of the survey area where bottom temperatures 
approached 2°C. 

B. Eastern Bering Sea Crab-Groundfish Survry 

The eastern Bering Sea crab-groundfish survey was 
conducted from June 3 to August 13, 1983. The 
primary objectives of this survey were to assess the 
distribution, abundance, and current biological con
dition of commercially important fish and shellfish 
resources of the region. This was a continuation of 
the annual series of eastern Bering Sea crab-ground
fish assessment surveys. 

The survey was a cooperative U.S.-U.S.S.R. effort 
conducted by two U.S. vessels, the NOAA research 
vessel Chapman and chartered vessel Alaska, and the 
U.S.S.R. research vessel Milogradovo. The U.S. ves
sels sampled continental shelf waters north from 
Unimak Pass, along the 200-meter depth contour to 
approximately 61 °N, and east to the Alaska mainland. 
The Milogradovo generally sampled the same area as 
the U.S. vessels. Catch and haul data collected by 
U.S. and U.S.S.R. vessels in the overlapping sampling 
areas will be used to establish relative fishing powers 
between vessels for the standardization of a common 
data base. 

The Chapman and Alaska conducted 359 demersal 
trawl hauls (Fig. 3). The two vessels sampled alter
nate rows of designated stations throughout most of 
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FIGURE 3. Distribution of stations sampled during the 
1983 eastern Bering Sea crab-groundfish survey. 

the survey to examine differences in relative fishing 
powers of the two vessels through comparisons of 
catch rates. 

Upon completion of the survey, the Chapman and 
Alaska conducted an additional 21 side-by-side com
parative trawl hauls. The primary purpose of this 
experiment was to re-examine the effect of gear 
rigging modifications to the standard sampling net, 
the 83-112 eastern trawl, made during the previous 
1982 eastern Bering Sea survey. These modifications 
appear to have improved the fishing efficiency of the 
83-112 for bottom tending species such as flatfish and 
produced substantially higher catch rates for these 
species than the previously rigged trawls. However, 
these experiments were restricted by bad weather and 
the limited number of comparisons prevented mean
ingful results. 

Seawater temperature profiles were collected at 
each standard station occupied by the Alaska using 
expendable bathythermograph (XBT) probes. Ad
ditional hydrographic data were collected aboard the 
Chapman with a conductivity-salinity-temperature
depth (CSTD) sonde-reader/recorder. 

The catch at each survey station was sorted 
weighed, and enumerated by species. Approximately 
180,000 length measurements were taken by sexf 
centimeter categories from the major fish species en
countered and nearly 6,000 age structure samples 
were collected. Length/width measurements, shell 
condition, clutch size, and egg condition were re
corded from selected crab species. As during pre
vious surveys, pollock (133.0 kgjha trawled), yellowfin 
sole (86.5 kgfha), and Pacific cod (24.8 kgfha) were 
the most abundant fish species encountered. 

The biomass for all fish species combined was esti-
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TABLE 4. Biomass estimates of demersal fish taken during comprehensive trawl surveys of the eastern Bering Sea 
in 1975 and 1979-83. 

Year 

Species 1975 1979 1980 1981 1982 1983 
----·---

Pollock 2,426,400 2,876,500 1,508,600 2,543,600 2,666,600 6,050,600 
Pacific cod 64,500 734,600 907,300 840,100 1,013,900 1,126,400 
Y ellowfin sole 1,038,600 1,907,700 1,913,000 2,065,100 3,322,500 3,951,500 
Rock sole 170,300 182,800 283,000 287,400 597,100 869,700 
Flathead sole 113,000 101,800 128,400 155,200 204,300 279,200 
Alaska plaice 127,300 283,000 348,800 438,300 654,100 745,400 
Greenland turbot 126,700 143,300 172,200 87,400 37,700 35,100 
Arrowtooth flounder 28,000 42,000 47,800 50,200 70,000 149,300 
Pacific halibut 30,600 64,200 43,200 46,500 70,500 90,100 
Sculpins 122,500 269,200 281,000 284,400 291 ,300 277,000 
Eelpouts 98,600 360,800 371,500 147,400 118,500 68,600 
Poachers 12,800 28,200 17,300 11,200 13,800 13,800 
Skates 42,000 74,000 114,900 239,000 167,900 188,200 
Other fish 133,700 193,700 117,500 97,500 193,000 14,300 

ToTAL 4,535,000 7,261,800 6,254,500 7,293,300 9,421,200 13,859,200 

TABLE 5. Eastern Bering Sea crab-groundfish survey temperature data collected during 1979, 1982, and 1983. 

Mean bottom temperature in •c Mean surface temperature in °C 

Depth 

<50m 
50 100m 

>100m 

ToTAL AREA 

1979 

7.90 
4.03 
3.46 

4.73 

1982 

2.32 
1.68 
3.15 

2.21 
------

mated at about 13.9 million tin 1983. Biomass esti
mates for the major fish taxa taken during the 1983 
survey are summarized in Table 4. Estimates of ap
parent biomass from comparable areas surveyed in 
1975 and 1979- 82 are also shown for comparative 
purposes. 

Biomass has generally increased for the gadids and 
pleuronectids since 1975, with the exception of Green
land turbot, Reinhardtius hippoglossoides. The signifi
cant increase in flatfish abundance between 1981 and 
1982 may at least be partially attributed to modifica
tions made to the sampling gear during 1982 resulting 
in better bottom tending characteristics than during 
previous surveys. However, the flounder population 
continued to increase between the 1982 and 1983 sur
veys, when sampling equipment was kept constant. 
This is largely due to the recruitment of relatively 
strong year classes to a number of flounder popula
tions. Total fish biomass increased by about 4.4 mil
lion t (47%) from 1982 to 1983. The major portion 
of this increase is attributed to a 127% increase in the 
apparent abundance of pollock. This may be the 
result of increased vulnerability to the sampling gear 

" 1983 1979 1982 1983 
·---·--

4.94 9.15 3.95 7.59 
2.25 8.37 5.69 8.75 
3.06 7.94 7.15 9.07 

3.11 8.39 5.72 8.59 

due to atypical environmental conditions, immigra
tion, or a range of factors rather than a real increase 
in the demersal portion of the population. 

Surface and bottom temperature profiles were re
corded at 334 stations. Temperature data were sum
marized by oceanographic domain: inner shelf (<50 
m), middle shelf (50-100m), and outer shelf(> 100 
m) for 1983 compared to survey findings from the 
relatively" cold year" of 1982 and the" warm year" 
of 1979 (Table 5). Although the mean bottom tem
perature during 1983 (3.11 °C) was higher than the 
" cold year " of 1982 (2.21 °C) it was lower than in 
1979 (4.73°C). Mean surface temperature for the 
1983 survey (8.59°C) was 0.20°C higher than the 
"warm year" of 1979 (8.39°C) and 2.87°C greater 
than the " cold year " of 1982. 

C. Aleutian Islands Crab-Groundjish Survey 

The Aleutian Islands crab-groundfish survey was 
conducted during July-November, 1983. The prin
cipal objective of this study was to provide a quantita
tive assessment of the condition of fisheries resources 
in the waters contiguous to the Aleutian Islands. 
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FIGURE 4. Distribution of stations sampled during the 1983 Aleutian Islands crab-groundfish survey. 

The study area included continental shelf and upper 
slope waters from 170°E to 1 70°W south of the islands 
and 170°E to 165°W north of the islands, including 
Bowers Bank. A similar comprehensive demersal 
trawl survey was conducted along the Aleutian Island 
chain in 1980. 

The 1983 study was a cooperative U.S.-Japan re
search effort with fishing operations conducted aboard 
the NOAA research vessels Miller Freeman and Chap
man and the Japanese Fisheries Agency research vessel 
Daito maru No. 38. U.S. vessels operated from July 
through August while the Japanese vessel participated 
from July through November. 

Sampling locations were established on a stratified 
random basis at depths ranging from 50 to 900 meters. 
Station densities were greatest in regions where high 
concentrations of important commercial species were 
encountered during the 1980 survey. 

A total of 162 trawl hauls were conducted by the 
Miller Freeman and Chapman (Fig. 4). Trawl catches 
were sorted by species, weighed, and enumerated at 
each station site. Approximately 24,000 length fre
quencies were recorded from the predominant fish 
species. An additional 8,140 age structures were col
lected with about 2, 700 length-weight relationships 
determined for major fish taxa. Maturity data were 
also collected from several fish species. Pacific cod; 
Atka mackerel, Pleurogrammus monopterygius; Pacific 
halibut; and sablefish, Anoplopomafimbria, were tagged 
and released to provide subsequent information on 

stock movements. 

GuLF oF ALASKA 

The largest known spawning concentration of pol
lock in the Gulf of Alaska occurs during mid-Feb
ruary-March in Shelikof Strait. Since pollock are of 
considerable economic importance and comprise a 
primary component of the biological community, sev
eral surveys were conducted to obtain data on these 
spawning aggregates. 

PoLLOCK SuRvEYs 

A. Shelikof Strait Bottom Trawl Survey 

The NOAA research vessel Chapman conducted a 
17-day bottom trawl survey of Shelikof Strait during 
March 3 to March 20, 1983. The primary objective 
of this study was to obtain biological data to deter
mine the age specific distribution of the bottom and 
near bottom component of the spawning pollock ag
gregation. Sampling locations were randomly se
lected based on a 5 X 5 nmi grid system delineated for 
the survey region. 

A total of 52 bottom trawls were completed (Fig. 
5). Basic haul and catch data were recorded at each 
sampling site. Approximately 14,200 length frequen
cies, 5,300 maturity observations, and 2,300 otoliths 
were collected during the survey. In addition to pol
lock, biological data were also collected for arrowtooth 
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FIGURE 5. Distribution of stations sampled during the 
1983 ShelikofStrait bottom trawl survey. 

flounder, Atheresthes stomias; flathead sole, Hippoglos
soides elassodon; Pacific halibut; and Pacific cod. Sea 
water temperature profiles were collected using bucket 
thermometers and XBTs. 

Pollock constituted about 83% of the overall catch 
with catch per unit of effort values ranging from 544 
kgfh to about 30,391 kg/h and averaging 5,964 kgfh 
trawled. Arrowtooth flounder, Pacific halibut, sable
fish, and Pacific cod made up an additional 1 I .1% of 
the catch. Approximately 92% of the pollock sam
pled were in a prespawning or spawning condition. 
Few pollock less than 35 em or over 50 em in length 
were observed. Males averaged 40.9 em in length 
compared to 42.8 em for females. 

B. Shelikof Strait and Western Gulf of Alaska Echo 
Integrator-Midwater Trawl Survey 

An echo integrator-midwater trawl survey of spawn
ing pollock concentrations in the western Gulf of 
Alaska was completed in mid-April of 1983. Primary 
objectives of this survey were to: (1) collect echo in
tegration data necessary to determine the distribution 
and biomass of the off bottom component of pollock 
aggregations; (2) collect data on biological composi
tion (sex, size, age, and maturity); and (3) collect 
data on the timing of peak spawning of the Shelikof 
Strait concentration. 

Survey operations were conducted aboard the Miller 
Freeman from March 2 to April 14 and the Chapman 

from March 23 to April 10. The sampling area in
cluded Shelikof Strait and both outer shelf and upper 
slope waters (50-200 fathoms) from Unalaska Island 
to Portlock Bank on the east side of Kodiak Island. 

The two survey vessels ran a total of 5,832 trackline 
miles and conducted 59 trawl hauls (Fig. 6). Rela
tively little sign of pollock was observed outside 
Shelikof Strait with the exception of two localized 
concentrations in small areas in the Shumagin Island
Sanak Islands region. 

The major concentrations were primarily distrib
uted between 56°40'N and 58°00 N through mid
March. By April, pollock were found in low levels 
of abundance throughout the strait with dense con
centrations restricted to the north end of Katmai 
Bay. Most fish were in a prespawning condition 
through late March and by mid-April a high pro
portion of the spawning aggregation were spent. 

C. Ichthyoplankton Survey of Pollock Larvae 

On May 31, the NOAA research vessel Chapman 
completed a pollock larvae survey in the northern 
Gulf of Alaska between southwestern Kodiak Island 
and the Shumagin Islands. The major objective of 
this survey was to define the distribution of larval 
pollock by grid sampling with bongo and neuston 
tows and describe associated oceanographic features 
with CTDs. A secondary objective was to examine 
distribution of sablefish larvae in the Gulf of Alaska 
between Dixon Entrance and Kodiak Island along 
the 500-1000 m depth contour. 

A total of63 stations were sampled in lower Shelikof 
Strait and west to approximately 158°45'W on the 
continental shelf. At each station a 10 minute neu
ston tow, a bongo tow, and an XBT cast were com
pleted. CTD casts were also conducted at 15 sam
pling sites. Pollock larvae were encountered at most 
stations with greatest concentrations located in the 
southern portion of Shelikof Strait. One 48-hour 
station was occupied to study vertical diurnal distribu
tion of larvae and their feeding habits. Sablefish 
larvae were collected from I 1 neuston trawls made 
between Dixon Entrance and Kodiak Island. 

OTHER SuRVEYS 

A. Project Sea Sub 

A total of 52 research dives were conducted near 
Sitka, Alaska from July 24 through August 16, 1983. 
Operations were completed aboard the chartered sub
mersible Mermaid II launched from the support vessel 
Aloha. Specific objectives of this study were to: (1) 
assess factors associated with halibut Iongline bait 
loss; (2) compare the effectiveness of conventional 
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FIGURE 6. Area surveyed during the 1983 Shelikof Strait and western Gulf of Alaska echo integrator survey: 
A. acoustic trackline surveyed by the Miller Freeman during March 3- 19, B. acoustic trackline surveyed by 
the Miller Freeman during March 25 to April I 3, C. acoustic trackline surveyed by the Chapman during March 
24--April 10, D. total trawls completed by the Miller Freeman and Chapman. 

hooks with recently introduced circle hooks; (3) deter
mine whether a hook floation device functioned at 
depth; (4) observe and photograph distribution and 
abundance of juvenile rockfish, Sebastes species; and 
(5) collect rockfish specimens for species identification. 

B. Comparative Studies of Bottom Trawls 

Bottom trawling experiments to compare efficiencies 
and evaluate selection characteristics of two demersal 
trawls were conducted aboard the Miller Freeman from 
September 26 to October 7, 1983. Trawling opera
tions were completed in Gulf of Alaska waters east 
of Kodiak Island. 

The 83/112' eastern trawl and the Noreastern trawl 
with roller gear have been standard sampling gear 
during previous groundfish assessment surveys in the 
Gulf of Alaska. This study focused on specific at
tributes of each net and subsequent gear modifica
tions to develop a single standard sampling trawl. 

A total of 127 stations were sampled during the 
survey. Standard haul and catch data were recorded 

at each trawling location. Data collected will be 
used to determine relative fishing powers between 
trawls and the effect of gear modification on bottom 
catches. 

PACIFIC WEsT CoAsT 

A. West Coast Groundfish Survey 

The chartered fishing vessels Nordf.jord and Warrior 
II conducted an 80-day bottom trawl survey of 
groundfish resources off the west coast of Canada and 
the United States from July 7 to October 30, 1983. 
This research effort was part of a series of intensive 
regional surveys designed to comprehensively examine 
the condition of grundfish stocks in the Bering Sea, 
Gulf of Alaska, and off the United States and Canada 
on a triennial rotating basis. Final analysis of the 
1983 survey data will be compared to the results of 
similar surveys conducted in 1977 and 1980 to define 
trends in population characteristics. A hydroacoustic 
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FIGURE 7. Distribution of stations sampled during the 
1983 west coast groundfish survey. 

midwater trawl survey was coordinated in conjunc
tion with this survey to provide estimates of the off 
bottom portion of the Pacific hake, Merluccius productus, 
stock. 

The study area extended from Monterey Bay, Cali
fornia north to Estevan Point on Vancouver Island, 
British Columbia. Primary objectives were to: ( l) 
assess the distribution and abundance of Pacific hake 
and shelf rockfish (particularly yellowtail rockfish, 
Sebastes flavidus, and canary rockfish, S. pinniger in the 
International North Pacific Fisheries Commission 
(INPFC) Columbia Area and U.S. portion of the 
INPFC Vancouver Area); (2) determine the biologi
cal characteristics of Pacific hake and shelf rockfish 
resources; (3) collect sea temperature data; and (4) 
collect tissue samples for Pacific hake parasite studies 
and a variety of biological samples for special inves
tigations. 

Station sites were randomly established on track-

lines running perpendicular to the 55 m (30 fathom) 
depth contour. Sampling densities were increased in 
areas where significant abundance of hake and se
lected rockfish species have been previously docu
mented. Standard haul and catch data were re
corded at each successfully occupied station. Biologi
cal data were collected from predominant fish species 
encountered. 

A total of 596 demersal hauls were conducted, as 
shown in Fig. 7. Surface water temperature was re
corded at most stations while bottom temperatures 
were collected at 92 sampling sites. Approximately 
84,000 length measurements were obtained from 34 
fish species with almost 16,000 age structures collected 
from Pacific hake, sablefish, and various rockfish spe
cies. Nearly 2,200 sablefish were tagged and released 
during the survey. Tissue, stomach, and bone sam
ples from several fish taxa were preserved for analysis 
to be conducted by the NWAFC, Oregon State Uni
versity, and for cooperative U.S.-Canada studies. 

Dominant fish species caught by INPFC areas are 
shown in Table 6 ranked in order of relative abun
dance (kgfkm). Pacific hake, the most abundant 
species encountered in the overall survey region, were 
predominant in the Eureka and Columbia areas. In 
the Monterey and Vancouver areas, hake ranked 
third and ninth, respectively. Other major species 
caught in the Monterey region were stripetail rockfish, 
Sebastes saxicola; bocaccio, S. paucispinis; chili pepper, 
S. goodei; splitnose rockfish, S. diploproa; and Dover 
sole, Microstomus pacijicus. In the Eureka area dogfish, 
Squalus acanthias; sablefish; and rex sole, Glyptocephalus 
zachirus, were also relatively abundant. In the Co
lumbia area, hake was followed in abundance by 
sablefish, rex sole, Dover sole, arrowtooth flounder, 
and darkblotched rockfish, Sebastes crameri. Domi
nant species caught in the Vancouver area were dog
fish; reds tripe rockfish, S. proriger; yellowtail rockfish; 
canary rockfish, and arrowtooth flounder. 

B. Echo lntegrator-Midwater Trawl Survey 

The chartered vessel Gold'N Sun conducted an echo 
integrator-midwater trawl survey of Pacific hake from 
August 4 to September 22, 1983. The principal pur
pose of this survey was to collect data on the abun
dance and biological condition of the off bottom com
ponent of hake and shortbelly rockfish resources along 
the west coast of the United States and Canada. 

Other objectives were to: (l) estimate the biomass 
of shortbelly rockfish, Sebastes jordani, off California 
in the area between 36°58' and 37°25'N; (2) in co
operation with Canadian research vessels, compare 
NWAFC and Pacific Biological Station acoustic sur
vey population estimation methods; (3) collect meas-



Monterey 

Mean 
Species CPUE 

S tri petai I rockfish 30.47 
Bocaccio 23.62 
Pacific hake 20.59 
Chili pepper 15.75 
Dover sole 14.96 
Spiny dogfish 13.25 
Splitnose rockfish 10.75 
Sablefish 9.25 
Shortbelly rockfish 8.60 
Canary rockfish 5.92 
Rex sole 3.50 
Darkblotched rockfish 3.29 
English sole 3.09 
Sea urchin 3.03 
Pacific herring 2.53 
Sharpchin rockfish 2.03 
White croaker 1.94 
Pacific sanddab 1.93 
Yellowtail rockfish 1.25 
Lingcod 1.22 

TABLE 6. The 20 most abundant species by INPFC area ranked in order of CPUE (kgfkm). 

Eureka Columbia Vancouver All areas combined 

Mean Mean Mean Mean Percentage of 
Species CPUE Species CPUE Species CPUE Species CPUE total catch 

---- --
Pacific hake 57.08 Pacific hake 24.61 Spiny dogfish 53.10 Pacific hake 35.96 23.0 
Spiny dogfish 34.62 Dover sole 16.85 Redstripe rockfish 22.23 Spiny dogfish 23.47 15.0 
Dover sole 14.71 Sablefish 14.82 Yellowtail rockfish 16.29 Sablefish 9.08 5.8 
Sablefish 10.20 Darkblotched rockfish 7.26 Canary rockfish 15.91 Yellowtail rockfish 8.16 5.2 
Rex sole 4.25 Arrowtooth flounder 6.76 Arrowtooth flounder 13.17 Dover sole 7.32 4.7 
Darkblotched rockfish 3.64 Rex sole 5.77 Silvergra y rockfish 12.78 Canary rockfish 6.50 4.2 
Splitnose rockfish 2.83 Sharpchin rockfish 5.26 Pacific ocean perch 10.96 Sharpchin rockfish 5.57 3.6 
Shortspine thornyhead 2.69 Pacific ocean perch 4.80 Sharpchin rockfish 10.12 Redstripe rockfish 5.50 3.5 
Lingcod 2.25 Lingcod 2.79 Pacific hake 9.59 Lingcod 3.94 2.5 
Stripetail rockfish 2.10 Canary rockfish 2.72 Sablefish 8.21 Arrowtooth flounder 3.67 2.3 
Sea urchin 1.98 Yellowtail rockfish 2.71 Lingcod 7.76 Darkblotched rockfish 3. 48 2.2 
Pacific ocean perch 1.63 Splitnose rockfish 2.58 Dover sole 6.48 Rex sole 3.37 2.2 
English sole 1.35 Shortspine thornyhead 2.44 Pacific cod 3.05 Pacific ocean perch 2.92 1.9 
Yellowtail rockfish 1.26 Slender sole 2.06 Bocaccio 2.67 Bocaccio 2.88 1.8 
Bocaccio 1.22 Sea urchin 2.02 Widow rockfish 2.51 Stripetail rockfish 2.82 1.8 
Sharpchin rockfish 1.22 Pacific sanddab 2.02 Rex sole 2.05 Pacific sanddab 2.50 1.6 
Canary rockfish 0.90 English sole 1.82 Pacific herring 2.01 Jack mackerel 2.20 1.4 
Greenstriped rockfish 0.83 Redstripe rockfish !.50 Redbanded rockfish 1.81 Silvergray rockfish 1.93 1.2 
Arrowtooth flounder 0.65 Pacific herring 1.50 Greenstriped rockfish 1.62 Splitnose rockfish 1.85 1.2 
Redbanded rockfish 0.60 Jack mackerel 1.47 Pollock 1.60 English sole 1.85 1.2 
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FIGURE 8. Distribution of stations sampled during the 
1983 west coast echo integrator-midwater trawl survey. 

urements of the acoustic target strength of hake using 
a dual beam transducer; and (4) obtain data on the 
biological composition of yellowtail rockfish in mid
water trawl catches for comparison with bottom trawl 
samples. 

The survey area extended over the same region 
sampled during the west coast groundfish survey from 
central California to Vancouver Island, British Co
lumbia. The Gold'N Sun surveyed along zig-zag track 
lines between the 30 and 250 fathom depth contours 
with an average distance between adjacent transects 
of 5 nmi. 

Thirty-eight trawl hauls were completed (Fig. 8) 
to identify selected echo sign and to obtain biological 
data on target species including sex, length, weight, 
maturity, and otoliths. Several days of echo-inte
grator comparative studies between the Gold'N Sun 
and the Canadian research vessel G. B. Reed were 
completed near Vancouver Island. Overall, age 3 
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FIGURE 9. Distribution of sites sampled during the 1983 
west coast sablefish index survey. 

fish of the 1980 year class predominated in the hake 
catch although fish age 6 were also abundant in the 
Vancouver Island INPFC area. 

C. Sablefish Index Survey 

On November 22, 1983 the NOAA research vessel 
John N. Cobb concluded a 42-day survey to obtain 
indices of sablefish abundance off Washington and 
Oregon at depths ranging from 150 to 450 fathoms. 

The primary objective of the survey was to collect 
standardized catch per unit of effort (CPUE) data at 
selected index sites as an indicator of population 
trends. Biological data including maturity, length, 
and age composition were obtained to determine bio
logical characteristics of the population. Catch rates 
from two different trap types, conical and rectangular, 
were compared to establish the feasibility of convert
ing to the conical trap as the standard sampling unit. 

Four index sites previously established off Cape 
Johnson and Willapa Bay, Washington, and Cape 
Lookout and Cape Arago, Oregon were sampled 
(Fig. 9). A 10-trap groundline was set along the 150, 
225, 300, 375, and 450 fathom isobaths at all four 



RESEARCH BY THE UNITED STATES 127 

locations. Two sets (20 trap lifts) were made at each 
depth. Trap fishing was limited to 24 hours± 1 hour 
by using magnesium alloy, timed-release devices to 
close tunnel entrances. A perforated plastic bait jar 
containing two pounds of chopped herring was hung 
in each trap. 

Two sets (100 trap lifts with 50 lifts of each trap 
type) were made at each of the four index sites for a 
total of 400 trap lifts. Conical traps captured 15.6% 
more sablefish than rectangular traps for all sites com
bined, and mean lengths were nearly identical at 53.7 
and 53.4 em, respectively. 

Highest catches were made at the Willapa Bay site, 
followed by Cape Lookout and Cape Arago, with the 
lowest catches at Cape Johnson. Highest catch rates 
by depth generally occurred at 300 fathoms, followed 
by 225 fathoms and 375 fathoms, with much lower 
catch rates generally occurring at 450 fathoms and 
150 fathoms. 

Four new sites were scheduled for sampling to im
prove the sensitivity of the survey, but prolonged ad
verse weather precluded occupation of those sites. 
They will be included in future surveys. 

D. lchthyoplankton-Hydrography Survey. 

An ichthyoplankton-hydrography survey of the Pa
cific west coast was carried out by the Miller Freeman 
from November 10 to December 3, 1983. The sur
vey area included Pacific waters from northern Cali
fornia to Washington. Primary objectives were to: 
(1) to determine the seasonal-geographic distribution 
offish eggs and larvae; (2) sample inshore stations for 

Dungeness crab, Cancer magister, and flatfish; and (3) 
collect salinity data in a line of stations along lati
tude 47°N. 

Ichthyoplankton sampling was conducted at 113 
of the planned 125-station grids. At each station, a 
standard bongo tow, a 10-minute Sameoto neuston 
tow, and either a CTD cast or XBT trace were 
taken.1 In the neuston tow, Pacific saury, Cololabis 
saira, and lanternfish, myctophids, were the only fish 
taken in abundance. The bongo tows also showed 
a significant number of myctophids in the catches. 
Some flatfish and rockfish larvae were also noted. 
The plankton volumes of both the neuston and bongo 
tows were generally small. 

The nearshore benthic crab study conducted off the 
coast of northern Oregon and Washington consisted 
of a survey of bottom topography using the ship's 
echo sounder, a Shipek sampler to sample bottom 
sediment, and either a 15-minute beam trawl tow or 
a 1 0-minute rock dredge tow. Twenty stations were 
sampled, 18 with the beam trawl and 2 with the rock 
dredge where bottom characteristics warranted its 
use. 

All crabs collected were measured, sexed, and 
weighed. Shell and egg conditions from mature fe
males were assessed and recorded. All fish were iden
tified, counted, and weighed, and lengths were taken 
for flatfish. 

1 Reference to trade names in tables and text does not imply 
endorsement by the National Marine Fisheries Service, NOAA. 

MARINE MAMMAL STUDIES IN 1983 

by L. L. Jones and G. C. Bouchet* 

Research was conducted in 1983 under the auspices 
of Article 10 of the International Convention of the 
High Seas Fisheries of the North Pacific Ocean as 
amended in 1978, and the Memorandum of Under
standing signed in 1981 between the Governments of 
Japan and the United States. The areas of study by 
the United States were : A) censusing of marine 
mammal populations, particularly Dall's porpoise; 
B) monitoring of the incidental take of marine mam-

* National Marine Mammal Laboratory, Northwest and Alaska 
Fisheries Center, National Marine Fisheries Service, NOAA, 
Seattle, Washington. 

mals; C) collection of biological samples and data 
from animals incidentally taken in the salmon gill nets ; 
and D) study of response of Dall's porpoise to vessels. 
This report describes the studies conducted and pre
liminary results of the 1983 field work . 

A. CENSUSING OF MARINE MAMMALS 

U.S. biologists boarded three Japanese salmon re
search vessels for five cruises in June to August 1983. 
Their duties were to conduct marine mammal sight
ing surveys, observe gillnet operations in relation to 
and marine mammal entanglements, and collect bio
logical samples from marine mammals incidentally 
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TABLE I. Summary of gillnet operations observed in 1983 by U.S. and Japanese marine mammal observers 
on board Japanese salmon mothership catcherboats. 

Numbers of Sets 
Observed 

No. of No. Days Days with No 
Mothership Area Operationsa. u.s. Japan No Fishing U.S. Observer 

jinyo Maru 
South ofFCZ 344 0 8 0 
U.S. FCZ 1,592 64 36 3 3 
Bering Seab 293 0 7 

2,229 51 
Kizan Maru 

South ofFCZ 343 0 8 0 
U.S. FCZ 1,654 77 37 3 3 
Bering Seab 280 0 7 0 

2,277 52 
Meiyo Maru 

South ofFCZ 342 0 8 I 
U.S. FCZ 1,509 71 34 2 2 
Bering Sea" 421 0 10 

2,272 52 
Nojima Maru 

South ofFCZ 300 0 7 I 
U.S. FCZ 1,462 69 33 2 2 
Bering Sea" 427 0 II 

2,229 51 

a. Data from Federation of Japan Salmon Fisheries Cooperative Association submitted to National Marine Fisheries 
Service. 

b Bering Sea refers to Bering Sea area north of U.S. Fishery Conservation Zone. 

TABLE 2. The number (and percent) of Dall's porpoise entangled per gillnet set in 1981- 1983. Data collected 
by marine mammal observers on catcher boats of the Japanese salmon mothership fishery in the U.S. FCZ. 

Number of porpoise/set 

Year 0 2 3 

1981 322 (77) 75 (18) 14 5 
1982 271 (61) 114 (26) 32 14 
1983 277 (66) 103 (25) 22 

taken in the gillnets. U.S. biologists also boarded 
U.S. Platforms of Opportunity Program vessels for 
six cruises to conduct marine mammal sighting sur
veys. Nineteen species of marine mammals were 
sighted during these cruises. 

B. MoNITORING OF THE INCIDENTAL TAKE 

Incidental take of marine mammals in the Japanese 
salmon mothership fishery was monitored by observers 
onboard catcherboats. In each mothership fleet one 
Japanese observer was aboard catcherboats through
out the fishing season and U.S. observers were aboard 
two catcherboats during gillnet operations inside the 

5 

Total 
4 5 6 7 8 sets 

0 0 0 0 417 
7 3 0 443 
4 0 0 0 400 

U.S. FCZ. U.S. salmon observers also monitored up 
to 7 gillnet operations aboard catcherboats in each 
fleet. Scoutboats were not included in the studies 
since they did not return to the mothership each day 
and therefore could not meet the observer schedules. 

On the catcherboats, observers conducted marine 
mammal sighting surveys to obtain information on the 
distribution and abundance of marine mammals in 
the fishing area, and for each gillnet operation they 
collected data on the environmental conditions, gear 
characteristics, and entanglements of marine mam
mals, sea birds and salmon. 

The total number of gillnet sets monitored by rna-
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TABLE 3. Observed incidental take rates for Dall's porpoise in the Japanese mothership salmon gillnet fleets in 
the U.S. Fishery Conservation Zone in 1981- 1983, northwestern North Pacific Ocean. 

1981 1982 1983 

Observer jinyo Kizan Meiyo Nojima Jinyo Kizan Meiyo Nojima jinyo Kizan Meiyo Nojima 

A 0.41 0.33 0.22 0.17 0.95 0.81 0.95 0.41 0.72 0.43 0.41 0.45 
B 0.40 0.41 0.28 0.21 0.96 0.83 0.90 0.62 0.26 0.36 0.57 0.63 
c 0.44 0.48 0.13 0.29 0.67 0.76 0.54 0.29 0.47 0.33 0.50 0.65 
D 0.25 0.36 0.13 0.29 0.38 0.49 0.79 0.50 0.54 0.38 0.44 0.51 

Mean 0.38 0.40 0.19 0.24 0.74 0.72 0.80 0.46 0.49 0.37 0.47 0.56 

Fleet• 0.19 0.20 0.17 0.18 0.35 0.37 0.36 0.38 0.38 0.36 0.37 0.44 

• Fleet Incidental Take Rates calculated from data reported by Japan Fisheries Agency to the International North Pacific Fish-
cries Commission, 1981- 1982 and from data reported by the Federation of Japan Salmon Fisheries Cooperative Association to 
the U.S. National Marine Fisheries Service in 1983. 

TABLE 4. Reported and estimated incidental take (and 95% confidence limits) of Dall's porpoise by the Japanese moth
crship fishery based upon observed take rates and total fishing effort by area in 1981- 1983. Reported incidental 
take is from annual reports to the International North Pacific Fisheries Commission by the Japan Fisheries 
Agency. 

U.S. FCZ Bering Sea (North of FCZ) All Areas 

Year Reported Estimated• n Reported Estimated n Reported Estimated• n 

1980 838 5,888 18 91 1,595 18 1,000 8,970 18 
1981 1,136 1,850 398 144 172° 31 1,361 2,862 462 

(1,493- 2,206) (2,100-3,109) 
1982 2,395 4,187 

(3,494-4,881) 414 588 835" 33 3,189 5,903 
(4,924-6,879) 475 

1983 2,399 2,906 413 451 575" 35 2,986 4,280 478 
(2,442-3,389) (221-742) (3,562- 4,997) 

n Estimate based upon data of four observers per mothership fleet in 1981-1983 in U.S. FCZ; one observer monitoring 4 or 5 
gillnet operations per fleet in 1980. Estimate for All Areas is based upon observed rates in U.S. FCZ. 

b Estimate based upon data from one observer per fleet. 

rine mammal biologists in the FCZ was 413 out of 
6,217 sets (6.6%) (Table 1 ). The total percentage 
of monitored sets for the fishing season in all areas 
was 5.3% (478 out of8,967). 

A total of 210 entangled Dall's porpoise was ob
served during the 1983 fishing season (Table 2). The 
largest number ofDall's porpoise entangled in a single 
set was 5 compared to a high of 8 in 1982. 

Incidental take rates (number of Dall's porpoise 
taken per gillnet operation) were calculated using 
data collected by U.S. and Japanese biologists on
board three catcherboats in each fleet inside the U.S. 
FCZ (Table 3). In 1983, the observed rates varied 
from 0.26 to 0. 72 porpoise per set. The take rates 
for each mothership fleet, calculated from data re
ported by the fleets to the U.S. National Marine 
Fisheries Service, ranged from 0.36 to 0.44 (Table 
3). These take rates include vessels with experi
mental gear. 

Total incidental take was estimated for each moth
ership fleet based on the number of observed entangle
ments, number of gillnet operations observed and the 
total number of sets by that mothership fleet inside 
the U.S. FCZ. The estimates for each fleet were 
summed to obtain the total incidental take for 1983 
(for methodology, refer to Jones and Actor 1982). 

The estimated incidental take of Dall's porpoise 
inside the U.S. FCZ in 1983 was 2,906 (95% con
fidence limits: 2,442-3,389). The total take reported 
by the fleets inside the U.S. FCZ was 2,399 (Table 
4 ). The total incidental take by the salmon mother
ship fishery in all areas was reported to be 2,986 
while the estimated take was 4,280 (95% confidence 
limits: 3,562-4,997, Table 4). 

During 80 research gillnet operations observed by 
U.S. biologists aboard salmon research vessels, eleven 
Dall's porpoise were entangled or approximately 1.04 
porpoise per 1,000 tans of net (about 0.32 porpoise 
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TABLE 5. Incidental take of Dall's porpoise in 1983 by the Japanese salmon mothership fleets by area and cate
gory. Number of animals reported (from report submitted by the Federation of japan Salmon Fisheries Cooper
ative Association to National Marine Fisheries Service) for each category (and percent of take) for each area, 
number of animals dissected aboard each mothership (and percent of the total take) for each area. 

Status of porpoise taken 
Total Number 

Mothership Area Dead Released alive Lost take dissected 

Jinyo maru South ofFCZ 16 (44) 7 (19) 13 (36) 36 10 (28) 
U.S. FCZ 256 (43) 133 (22) 212 (35) 601 233 (39) 
Bering Sea• 37 (31) 32 (27) 51 (43) 120 32 (27) 

Totals: 309 172 276 757 275 (36) 
Kizan maru South ofFCZ 26 (70) 7 (19) 4 (11) 37 13 (35) 

U.S. FCZ 312 (52) 176 (29) 114 (19) 602 274 (46) 
Bering Sea• 33 (38) 34 (40) 19 (22) 86 31 (36) 

-------·- ------
Totals: 371 217 137 725 318 (44) 

Meiyo maru South ofFCZ 12 (46) 3 (12) II (42) 26 10 (38) 
U.S. FCZ 250 (45) 81 (IS) 224 (40) 555 208 (37) 
Bering Sea• 69 (48) 22 (IS) 53 (37) 144 61 (42) 

Totals: 331 106 288 725 279 (38) 
Nojima maru South ofFCZ 22 (59) 4 (II) II (30) 37 12 (32) 

U.S. FCZ 383 (60) 62 (10) 196 (31) 641 334 (52) 
Bering Sea• 13 (13) 13 (13) 75 (75) 101 13 (13) 

Totals: 418 79 282 779 359 (46) 
----

• Bering Sea refers to the area in the Bering Sea outside the U.S. FCZ. 

per 330 tans, the commercial net length). 
Two other species were observed entangled during 

salmon gill net operations: 2 Phocoena phocoena (harbor 
porpoise) and 5 Callorhinus ursinus (northern fur seal). 

c. RESEARCH ABOARD jAPANESE SALMON 

MOTHERSHIPS 

One marine mammal biologist was onboard each 
Japanese salmon mothership while the vessel operated 
inside the U.S. FCZ. The purpose of the studies was 
to continue research begun in 1978 on the charac
terization of the incidental take and to collect bio
logical samples and data from Dall's porpoise and 
other marine mammals incidentally taken. The bio
logists were also responsible for transmitting data on 
the daily incidental take of Dall's porpoise, northern 
fur seals and northern sea lions from the U.S. and 
Japanese observers and the mothership fleets to the 
National Marine Fisheries Service for monitoring the 
quotas under the Marine Mammal Protection Act 
permit for these species. 

Each biologist worked aboard the mothership for 
3 days and then transferred to a catcherboat for up 
to 6 days to monitor the incidental take of marine 
mammals. This rotation of the observers continued 
throughout the period the fleet operated inside the 
U.S. FCZ. 

A total of 1,049 Dall's porpoise were returned and 

dissected onboard the four motherships inside the
U.S. FCZ in 1983. This represents about 44% of 
the total reported incidental take inside the U.S. FCZ 
(of 2,399 Dall's porpoise). In addition, 45 Dall's 
porpoise were collected and frozen aboard the moth
erships during operations south of the U.S. FCZ, 
prior to embarkation by the U.S. observers. Japa
nese nationals dissected 137 Dall's porpoise captured 
in the Bering Sea, north of the U.S. FCZ. Only one 
truei-type Dall's porpoise was collected, the remainder 
were dalli-type. 

Table 5 lists the number and percentage of Dall's 
porpoise captured for the three take categories (dead, 
alive and released, and lost during retrieval) in each 
area. The number dissected onboard each mother
ship is also listed for each area. As in 1982 (Jones 
and Actor 1982), the proportion of the total porpoise 
take that is dissected is low, varying by fishing area 
and mothership fleet. In the U.S. FCZ, 37- 51 % 
were dissected. As stated previously, this could re
sult in a serious bias in estimating biological param
eters. 

D. BIOLOGICAL STUDIES 

Biological specimens collected in 1982 have been 
analyzed. Material collected from females taken in 
late July, 1982, in one mothership fleet indicates re
cent ovulation in 6 females, 4 of which were simul-
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taneously lactating. This suggests that females may 
ovulate as soon as 40 days after parturition. 

Two studies were initiated to determine whether 
more than one population of Dall's porpoise exists 
in the North Pacific Ocean and Bering Sea. One 
study involves examination of skeletal morphology 
and parasite presence. The other study uses electro
phoretic methodology. These will be completed in 
spring 1984. 

Studies of prey (primarily squid and fish) of Dall's 
porpoise were initiated. Specimens from the Bering 
Sea and 1982 research cruise of the Hoyo Maru No . 
12 are being analyzed. These analyses will be com
pleted in early 1984. 

E. RESPONSE OF DALL's PoRPOISE TO SuRVEY 

VESSELS 

During the period August 16- 27, the study begun 

in 1982 on the behavioral responses of Dall's por
poise to a survey vessel was continued from a charter 
vessel and helicopter in Prince William Sound, Alas
ka . The 1983 data indicate that Dall's porpoise ap
pear to be attracted to the vessel. 

A second project to examine the responses of Dall's 
porpoise to a vessel in offshore waters which is the 
primary domain of these species was postponed due 
to scheduling problems. It is rescheduled for sum
mer 1984. 

REFERENCES 

joNES, L. L. AND L. AcTOR. 1982. Progress Report on 1982 
Field Research on Dall's Porpoise Incidentally Taken in the 
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UNITED STATES CRAB RESEARCH IN THE 
EASTERN BERING SEA DURING 1983 

by 
R. S. Otto, R. A. Macintosh, K. L. Stahl-Johnson, and S. J. Wilson* 

Crab research conducted during 1983 included 
continuation of the annual trawl survey and tagging 
experiments. Populations of king crab (Paralithodes 
camtschatica), blue king crab (P. platypus) two species 
of tanner crabs (Chionoecetes bairdi and C. opilio) and 
Korean hair crab (Erimacrus isenbeckii) were the sub
jects of research. In addition, golden king crab 
(Lithodes aequispina) were included for the first time. 
The 1983 eastern Bering Sea trawl survey began on 
June 7 and ended on August 6. The survey was 
conducted aboard the NOAA R/V Chapman and the 
University of Washington's R/V Alaska (chartered). 
Blue king crab (St. Matthew Island area) and golden 
king crab (Pribilof and Zhemchug Canyons) were 
tagged during a June 20 to July 20 pot fishing cruise 
aboard the F/V Valiant. 

1983 TRAWL SuRVEY METHODS 

Areas covered by the 1982 and 1983 surveys were 
similar (Fig. 1) except that the 1983 survey covered 

* Northwest and Alaska Fisheries Center, National Marine Fish
eries Service, Kodiak, Alaska. 

more area north of St. Matthew Island to check for 
possible concentrations of blue king crab. Stations in 
the extreme northwestern portion of the 1982 area 
were not included in this year's survey due to poor 
weather. The survey included all commercially im-

:Ml-·· 

.. -l ·~-o ··--

.. J-.~-·-·-~~ 
-- rn- - -

FIGURE I. NMFS eastern Bering Sea crab survey area in 
1982 and 1983. 
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FIGURE 2. Bottom temperatures (°C) at stations surveyed during the June-August, 1983 survey in the eastern 
Bering Sea. 

portant concentrations of crabs in the eastern Bering 
Sea. The survey consisted of 375 successful trawl 
tows and covered an area of approximately 131,600 
square nautical miles (451,190 sq. km). Extra tows 
were made at the corners of grid squares in the Pribilof 
and St. Matthew Islands areas to increase the preci
sion of blue king crab abundance estimates. Other
wise, all tows were made at the centers of 20 mile 
(37.1 km) grid squares. 

Both vessels used an eastern otter trawl with a 25.3 
m headrope and a 34.1 m footrope. Measured wing 
spread on this trawl ranged from 14.3m to 17.7m 
and an effective width of 15.2 m was assumed. Ef
fective width was considered as 90 % of the mean 
measured wing spread. Trawls were towed for one
half hour at each station with most tows 1.4 to 1.8 
nautical miles (2.2 to 2.9 km) long. A surface to 
bottom temperature profile was taken with an ex
pendable bathythermograph at 345 stations (bottom 

temperatures are shown in Fig. 2). 
Sampling procedures and methods of calculating 

abundance estimates were identical to those described 
in previous annual reports. Counts of crab taken 
during each successful trawl tow were analyzed by 
the area-swept method (Alverson and Pereyra 1969) 
to provide estimates of density for 5 mm increments 
of carapace length (king crabs and hair crab) or 
width (tanner crabs) for each sex. Estimates of stock 
density were combined into strata based upon the 
relative abundance and distribution of commercially 
important segments of a given stock. Stratum pop
ulation estimates were then combined to compute 
population estimates by management district. 

RELATIVE FISHING PowER 

Relative fishing power was judged by comparing 
the mean catch rates (crab per square nautical mile ) 
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TABLE I. Results of the 1983 comparative fishing experiment between the R/V Chaprrw.n and the R/V Alaska. 
Means, differences, and standard errors are in units of crabs per square nautical mile. 

Catch Rates 

R/V Chapman R /V Alaska Mean Standard 
Difference Error 

SPECIES1 Mean Std. Err. N Mean Std. err. N (d) (S-) d t2 

Red King 

0 <110 1,345.0 549.0 53 705.4 201.2 52 639.6 584.7 1.094NS 

0 110-134 308.5 53.6 53 188.0 37.2 52 120.5 65.2 1.847* 

0 >134 41.0 7.7 53 36.5 7.8 52 4.5 11.0 0.409NS 

9 <90 641.6 277.2 53 501.1 179.2 52 132.43 330.1 0.401NS 

9 >89 227 .7 63.1 53 240.8 72.3 52 -13.1 96.0 -0.136NS 
C. bairdi 

0 <110 3,055.7 8,069.1 107 1,733.7 614.0 94 1,322.0 992.7 1.332NS 

0 110-134 600.0 113.7 107 373.5 83.4 94 226.5 140.5 1.612NS 

0 >134 111.4 24.3 107 76.8 21.3 94 36.6 32.3 1.072NS 

9 <85 4,095.2 1,041.0 107 2,289.0 651.1 94 1,806.2 1,227.9 1.471NS 

9 >84 860.5 209.6 107 432.4 104.2 94 428.2 234.1 1.829* 
C. opilio 

0 <95 23,207.0 6,402.6 145 9,787.3 1,727.6 146 13,419.0 6,631.6 2.024** 

0 95-109 1,415.9 249.5 145 1,406.7 274.0 146 9.3 370.6 0.025NS 

0 >109 200.2 36.1 145 209.0 42.7 146 -8.8 55.9 -0.157NS 

9 <65 9,796.0 4,850.6 145 3,471.0 1,356.1 146 6,325.0 5,036.6 1.256NS 

9 >64 18,000.0 4,759.6 145 8,052.0 2,560.1 146 9,948.1 5,404.5 1.841* 

1 Numbers refer to carapace length of king crabs and carapace width of tanner crabs. Both measures are in millimeters. 
2 Computed according to Steel and Torrie (1960, p. 82), significance at 90 (*) and 95 (**) percent levels, NS = no significance. 

of the two vessels. The F JV Chapman made tows in 
even-numbered columns of grid squares while the 
R/V Alaska made tows in the odd-numbered columns. 
Both vessels covered the ranges of red king crab and 
both species of tanner crabs within the survey area. 
Fishing power comparisons were not made for blue 
king crab, Korean hair crab or hybrid tanner crab 
because of the small sample sizes involved. Mean 
catch rates were computed for each vessel separately 
and then compared using a modified Student's t sta
tistic. Tows which lacked a given species were ex
cluded from the analysis. 

In all but two instances the mean catch rates by 
the R/V Chapman were greater than those of the R/V 
Alaska (Table 1 ). In four instances differences in 
catch rates were statistically significant (P ~ 0.1 ). Dif
ferences were, however, inconsistent from species to 
species or from one size-sex grouping to another. For 
example, catch rates for the two vessels for interme
diate (95-109 mm) and large ( < 109 mm) male C. 
opilio are nearly identical while those for intermediate 
(110-134 mm) male red king crab are substantially 
different. 

The trawl survey and subsequent analyses are pri
marily designed to maximize the precision of esti
mates for intermediate and large (see Table l) males. 
By consequence, relative fishing power factors for 

aggregate catch rates of these males (eg. red king crab 
> 109 mm) were applied to all size and sex groups. 
In subsequent calculations, it was assumed that fe
males of a given size do not differ from males with 
respect to their vulnerability to the trawl. The 
greatest disparities in catch rates occurred for C. 
bairdi and red king crab. We computed relative fish
ing power factors as the ratio of mean catch rates 
(R/V Chapman: R/V Alaska) for red king crab and C. 
bairdi males greater than l 09 mm. These factors 
were 1.56 for red king crab and 1.58 for C. bairdi. 
Catch rates for C. opilio ( > 94 mm) were considered 
identical. Estimates of abundance are given with 
and without fishing power corrections (to RJV Alaska 
data) for comparative purposes. 

DISTRIBUTION AND ABUNDANCE OF 

KING CRABS 

Red King Crab 

Most red king crab were found east of l65°W longi
tude and south of 59°N latitude (Figs. 3 and 4 ). A 
few crab were, however, taken near the Pribilof Is
lands and west of Nunivak Island. Changes in rela
tive distribution from 1982 to 1983 included: (1) 
fewer crab in areas west of Port Moller and imme-
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FIGURE 3. Distribution and relative abundance (numbers per square mile) of male red king crab (P. 
camtschatica) 110-134 mm carapace length, in the eastern Bering Sea during June-August, 1983. 

diately north of the Alaska Peninsula (i.e. row E and 
south, col. II and west); (2) an eastward shift in dis
tribution (fewer west of col. 9, more east of col. 12); 
and (3) a slight northward shift (more in rows J-K). 
The distributions of intermediate (110- 134 mm) males 
and large (>89 mm) females are representative of 
1983 patterns. Due to drastic declines in abundance, 
there were no areas where large males (> 134 mm) 
were concentrated. 

Although two sets of abundance data are given 
(Table 2), the following discussion refers to those cal
culated without correction for relative fishing power. 
Both sets of estimates, however, show drastic declines 
in the Bristol Bay red king crab population: (I) abun
dances of all sex-size categories have declined signifi
cantly (P<O.OS) over the past year; (2) abundances 
oflegal males (> 134 mm) and mature females (>89 
mm) are the lowest on record; (3) abundances of 
other size-sex groupings are the lowest since 1972; 

and ( 4) there has been a particularly severe decline 
of males less than 110 mm (Fig. 5). Normally we 
expect about 10% annual natural mortality of males 
between 110 and 134 mm and about 10% skip-molt
ing. Since growth per molt averages IS mm, normal 
recruitment would then be about four million males 
for each of the next two years. If abnormally high 
mortalities persist, only about two million recruits for 
each year are anticipated. In either case, the abun
dance of legal ( > 134 mm) males will remain low for 
at least two years and presumably longer. 

The size composition of females has changed radi
cally from 1982 to 1983 and the population is now 
dominated by small individuals (Fig. 5). While al
most all mature females were carrying normal egg 
clutches, the number of eggs produced in 1983 will 
be low due to the lesser fecundity of small individuals, 
as well as low abundance of mature (>89 mm) fe
males. Because declines in abundance in 1983 were 
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FIGURE 4. Distribution and relative abundance (numbers per square mile) of female red king crab (P. 

camtschatica) greater than 89 mm carapace length, in the eastern Bering Sea during June-August, 1983. 

proportionally more severe among females, there were, 
however, more than sufficient males to insure that all 
females are mated (assuming each male can mate at 
least four females, Powell et al. 1974 ). 

The causes of declining abundance are poorly un
derstood but it is clear that the population has de
clined at an unprecedented rate. While declining 
abundance of males in the 120-134 mm (one average 
molting increment) and 110-134 mm (about two in
crements) size groups was expected to decrease re
cruitment starting in 1981, subsequent declines in the 
abundance of legal (> 134 mm) males have been far 
more severe than anticipated (Table 2). Further, 
drastic declines over the past year have occurred in 
all sex-size groups. All of the following as well as 
more subtle ecological factors, may be involved: 1) 
high abundance of predators (particularly Pacific cod, 
Gadus macrocephalus) is undoubtedly one cause of in
creased mortalities; 2) several diseases including a 

protozoan and one or several viruses have recently 
been discovered in eastern Bering Sea crabs (these 
types of diseases have caused drastic declines in crus
tacean and other arthropod populations); and 3) 
handling mortality of sub-legal males (suspected as 
a cause of declining recruitment in 1981 and 1982). 

Fishery effects (directed and undirected catch, legal 
and illegal) undoubtably had an influence but total 
catches from all sources do not account for the ob
served declines in abundance. High rates of natural 
mortality have persisted despite a drastic reduction 
in fishing effort in 1982 (Eaton 1983). The 1982 
fishery harvested about 541 thousand crab from an 
estimated population of 4. 7 million legal males and 
total incidental catches by U.S. and foreign trawlers 
have not exceeded 2 million crab of all size-sex cate
gories (Nelson et al. 1983). Total removals in 1982 
were hence less than 2% of the overall decline in 
abundance observed from 1982 to 1983. While fish -
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ing activities have contributed to the decline, they 
are clearly not a major cause of it. Considerable ad
ditional research will be necessary to evaluate the 
relative effects of predation, disease and various other 
ecological factors. 
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:;: • Concentrations of blue king crab were found to 
the south and west of St. Matthew Island and to the 
north and east of the Pribilof Islands. The general 
distribution of the population has been similar over 
the past five years. The apparent scarcity offemales, 
particularly in the St. Matthew Island area, is due to 
their concentration near the islands on rocky un
trawlable bottom. Distributions of large males (Fig . 
6) and large females (Fig. 7) are representative for 
the two populations. 
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.... ... 175-, . 
FIGURE 5. Estimates of abundance for male (solid) and 

female (dashed) Bristol Bay District red king crab (P. 
camtschatica) by 5 mm length classes, 1982 and 1983. 

A general decline in the abundance of Pribilof Dis
trict blue king crab has occurred over the past two 
years (Table 3, Fig. 8). The abundance of females, 
however, has been more stable than that of males. 
From 1982 to 1983, the decline in abundance of large 
(> 134 mm) males was significant (P<0.05) while de
clines for other size-sex groups were not. Abundance 
estimates show that: (1) all male categories are at or 

TABLE 2. Annual abundance estimates (millions of crabs) for P. camtschatica in the Pribilof and Bristol Bay 
Districts from NMFS surveys. 

Males Females 
Grand 

Size:1 <110 110-134 >234 120-134 Total < 90 > 89 Total Total 

1969 41.0 20.3 9.8 9.6 71.1 18.3 28.5 46.8 117.9 
1970 9.5 8.4 5.3 5.2 23.2 4.9 13.0 17.9 41.1 

19722 14.1 8.0 5.4 4.7 27.5 7.0 12.1 19.1 46.6 
1973 50.0 25.9 10.8 14.2 86.7 24.8 76.8 101.6 188.3 
1974 59.0 31.2 20.9 20.0 111.1 37.7 72.0 109.7 220.8 

1975 84.9 31.7 21.0 18.6 137.6 70.8 58.9 129.7 267.3 
1976 70.2 49.3 32.7 30.7 152.2 35.9 71.8 107.7 259.9 

1977 80.2 63.9 37.6 35.3 181.7 33.5 150.1 183.6 365.3 
1978 62.9 47.9 46.6 30.9 157.4 38.2 128.4 166.6 324.0 
1979 48.1 37.2 43.9 27.4 129.2 45.1 110.9 156.0 285.2 
1980 56.8 23.9 36.1 15.3 116.8 44.8 67.6 112.5 229.3 

1981 56.6 18.4 11.3 8.9 86.3 36.3 67.3 103.6 189.9 

1982 107.2 17.4 4.7 8.5 129.3 77.2 54.8 132.0 261.3 

19833 43.3 10.4 1.5 4.9 55.2 24.3 9.7 34.0 89.2 
(51.5) (12.6) (1.9) (6.0) (66.1) (30.2) (12.5) ( 42. 7) (108.8) 

Limits4 

Lower 34.0 8.8 1.1 4.1 45.8 17.4 7.6 26.8 77.3 

Upper 52.6 12.0 1.9 5.8 64.7 31.2 11.8 41.2 101.4 

± % 21 15 27 17 17 28 22 21 13 

I Carapace length (mm). 
2 Limited survey in 1971, not used for population estimate. 
3 1983 data includes small numbers of crab from the Northern District; numbers in parentheses were computed by multiplying 

catches of the R/V Alaska by 1.56 (see text). 
4 With 95% confidence; precision for numbers in parentheses differs by less than I% from the percentage given. 
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TABLE 3. Annual abundance estimates (millions of crabs) for P. platypus in the Pribilof and Northern Districts 
from NMFS surveys. 

Pribilof District 

Male Female 
Grand 

Size:! < 120 >119 <110 110-134 >134 Total < 90 >89 Total Total 
··-----

1974 5.9 3.5 4.4 3.1 1.9 9.4 0.6 10.9 11.5 20.9 
1975 6.9 12.7 4.1 8.0 7.5 19.6 0.0 8.8 8.8 28.4 
1976 11.3 5.0 10.3 2.1 3.9 16.3 0.4 17.7 18.1 34.4 
1977 4.3 10.5 3.2 2.2 9.4 14.8 2.2 17.5 19.7 34.5 
1978 3.7 7.6 1.2 5.8 4.3 11.3 0.3 35.5 35.8 47.1 
1979 6.6 5.9 6.4 1.5 4.6 12.5 5.2 2.9 8.1 20.6 
1980 2.2 5.2 1.9 1.4 4.2 7.5 0.8 101.9 102.73 110.2 
1981 5.4 5.0 4.8 1.4 4.2 10.4 3.4 11.6 15.0 25.4 
1982 1.6 2.5 1.2 0.7 2.2 4.1 0.7 8.6 9.3 13.4 
1983 1.0 1.8 0.6 0.8 1.3 2.8 0.2 9.2 9.4 12.2 
Limits2 
Lower 0.6 1.4 0.3 0.5 0.9 2.2 0.0 3.6 3.8 6.6 
Upper 1.3 2.2 0.9 1.1 1.6 3.3 0.4 14.8 15.0 17.8 
± % 38 23 48 37 26 20 94 60 59 46 

-·----------- ---------- ... ------------- . -----------------------------------------------------------------·-----· 
Northern District 

Males Females 
Grand 

Size:' <105 105-119 >119 Total <80 > 79 Total Total 

1978 5.6 2.4 1.8 9.8 0.8 0.4 1.2 11.0 
1979 4.9 2.3 2.2 9.4 1.7 0.9 2.6 12.0 
1980 3.4 2.2 2.5 8.1 0.8 2.2 3.0 11.1 
1981 1.2 1.8 3.1 6.3 0.0 0.5 0.5 6.8 
1982 3.2 2.6 6.8 12.5 0.4 0.7 1.1 13.7 
1983 1.8 1.6 3.5 6.9 0.2 2.4 2.7 9.6 
Limits2 

Lower 1.0 0.8 2.7 5.5 0.0 0.9 1.1 7.4 
Upper 2.5 2.4 4.3 8.2 0.5 4.0 4.2 ll .S 
± % 42 51 23 20 109 63 58 23 

t Carapace length (mm). 
2 With 95% confidence. 
s Estimates for females and grand total considered unreliable in 1980. 
' Categories reflect smaller average size in the Northern District; 80 mm is the median size at maturity for females . 

near their lowest recorded abundance; (2) the abun
dance of females is more stable but not particularly 
reliable; and (3) the abundance of pre-recruit (ll0-
134 mm) males has declined steadily. Prospects for 
future recruitment are poor. 

In the Northern District there were significant (P< 
0.05) declines in the abundance of large (> 119 mm) 
and pre-recruit (105- 119 mm) males (Table 3 and 
Fig. 8). The abundance of large males was still the 
second highest on record. Declining abundance of 
pre-recruits is more ominous. Pot fishing during the 
course of tagging studies also failed to detect sub
stantial concentrations of males in the 105-119 mm 
size range. Other declines were registered but not 
significant. 

C. bairdi 

DISTRIBUTION AND ABUNDANCE OF 

TANNER CRABS 

Chionoecetes bairdi occurred in a broad band extend
ing from inner Bristol Bay westward along the con
tinental shelf edge to l78°W longitude. Overall dis
tribution was similar in 1982 and 1983 and Figs. 9 
and lO are representative. The distribution of vari
ous size-sex groupings, however, changed consider
ably. Most notably: (1) substantially fewer females 
(all sizes) were encountered northwest of the Pribilof 
Islands (west of col. 24); (2) more small (<85 mm) 
males were found in the Pribilof Islands area; and 
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FIGURE 6. Distribution and relative abundance (numbers per square mile) of male blue king crab (P. 
platypus) greater than 134 mm carapace length, in the eastern Bering Sea during June-August, 1983. 

(3) fewer large (> 129 mm) males and large (>85 
mm) females were found in shelf areas north and west 
of Unimak Island (south of row P, west of col. 6). 
Although abundance has declined substantially over 
the past several years, some concentrations of large 
males still exist north of the Alaska Peninsula and 
near the Pribilof Islands. 

There is some evidence for separate stocks of C. 
bairdi (and C. opilio) in the Bering Sea (Somerton 
1981), but they are currently managed as a single 
unit. We have presented separate population esti
mates (Tables 4 and 5) for the Northern District and 
the two southern districts (in aggregate) for historical 
reasons. While two sets of population estimates are 
given, the following discussion refers to estimates cal
culated without correction for possible differences in 
fishing power. 

Significant (P<0.05) declines in abundance oc
curred for mid-sized (85- 129 mm) males, large (> 129 

mm) males and large (>84 mm) females in the south
ern districts (Table 4 ). The abundance of small 
(>85 mm) males, however, increased significantly. 
The estimated abundance of small females also in
creased but not significantly. Size-frequency data 
(Fig. 11) show that increases in abundance of small 
males and females were largely associated with crabs 
in the 20 to 40 mm size range. These data also indi
cate extremely low abundances of crab in the 50 to 
70 mm size range. Since mortalities of crab larger 
than 70 mm have apparently been high, size-frequen
cy data indicate further declines in abundance of 
large males and females. 

In the Northern District there was a significant 
(P<0.05) decline in the abundanceofmid-sized males 
and all sizes of females (Table 5). Decreases in the 
abundance of males probably reflect high mortality 
rates similar to those encountered to the south. De
creases in the abundance of females may be more 
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FIGURE 7. Distribution and relative abundance (tens of crab per square mile) of female blue king crab (P. 
platypus) greater than 89 mm carapace length, in the eastern Bering Sea during June-August, 1983. 

apparent than real because the 1982 estimates of 
abundance were improbably large. Size-frequency 
data indicate an unusually high number of crab in 
the 20-30 mm size group, extremely low abundance 
in the 40-70 mm size range and further declines in 
abundance of large crab. 

C. opilio 

Chionoecetes opilio were broadly distributed through
out the survey area (Figs. 12- 13). Males occurred 
from outer Bristol Bay to the western limit of the sur
vey area. Numbers of large (> 109 mm) males have 
declined over the last several years to the point that 
few areas of high concentration now exist. Females 
were distributed from the Pribilof Islands area north
ward to the St. Matthew Island area and west to the 
limits of the survey area. Females were most con
centrated near the Pribilof Islands. From 1982 to 
1983, there was a general southern and southwestern 

shift in the distribution of males while the distribu
tion of females was reasonably constant. 

The abundance of small ( < 110 mm) males and 
small ( <65 mm) females declined significantly (P< 
0.05) in the southern districts while the abundance of 
large males and females did not change significantly 
(Table 4). In 1982 a legal size limit of 78 mm cara
pace width was imposed. The abundance of legal 
males increased from 308.1 million (plus or minus 
22 % , 95% confidence) in 1982 to 345.9 million (plus 
or minus 13%) in 1983. Although this increase was 
not significant, it probably reflected the general south
ward shift in the distribution of males. Size-frequen
cy data (Fig. 14) showed a paucity of crab in the 50 
to 70 mm range and declining recruitment is ex
pected. 

There were slight but non-significant declines in 
the abundance of male C. opilio in the Northern Dis
trict (Table 5). The abundance of legal (> 77 mm) 
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FIGURE 8. Estimates of abundance for male (solid) and 
female (dashed) St. Matthew Island (Northern District) 
and Pribilof Islands (Pribilof District) blue king crab 
(P. platypus) by 5 mm length classes, 1982 and 1983. 

males, however, declined significantly (P<0.5) from 
335.2 million (plus or minus 18% ) in 1982 to 220.1 
million (plus or minus 18% ) in 1983. There were 
also significant declines in the abundance of large 
(>64 mm) females. Size-frequency data showed a 
strong modal size group of males at 20- 35 mm, a 
paucity of crab in the 35- 50 mm range, and declining 
abundance of males in the 50- 100 mm range (Fig. 
14). 

Hybrids 

The distribution of hybrid (C. opilio X C. bairdi) tan
ner crabs (not shown) corresponds with the zone of 
overlap between habitats of the parent species. Hy
brid females were found at relatively high concentra
tions northwest of the Pribilofs and in other shelf-edge 
areas while hybrid males were more dispersed. 

The apparent abundance of hybrids decreased in 
both northern and southern areas (Tables 4 and 5 ). 
Decreases in the abundance of females probably re
flect unreasonably high 1982 abundance estimates 

while those for males are not easily explained. Dif
ferences in the subjective judgment of field personnel 
are probably an important factor influencing popula
tion estimates. 

DISTRIBUTION AND ABUNDANCE OF 

KoREAN HAIR CRAB 

Korean hair crab occurred from the Pribilof Is
lands area to the north side of the Alaska Peninsula 
and into Bristol Bay (Figs. 15 and 16). A few scat
tered individuals were found as far north as the St . 
Matthew Island area. Large males were widely dis
tributed but most concentrated in the Pribilof Islands 
area. The distribution of females was sparse, but 
generally similar to that of small males. 

Estimated abundance of all categories of male hair 
crab in the PribilofDistrict declined significantly (P< 
0.05) over the past year (Table 6). Abundance was 
stable in other areas. Very few females were taken 
during the survey and their abundance estimates 
were not meaningful. Size-frequency distributions of 
males were unimodal (Fig. 17) and provided little 
information on possible recruitment patterns. 

TAGGING STUDIES 

Tagging studies are underway for all commercially 
important species of king and tanner crabs. The 
purpose of these studies is to determine size-specific 
growth rates (annual probability of molting, incre
mental growth), natural mortality rates and patterns 
of migration. Tagging results for tanner crab (Mc
Bride 1982) and blue king crab (Otto et al. 1983) 
were presented last year and less than 10 tagged crab 
of each species have been recovered since. In 1983, 
golden king crab were tagged for the first time and a 
total of 1992 tagged crab were released (932 in the 
Pribilof and 960 in the Zhemchug Canyons). At 
this writing, too few red and golden king crab have 
been returned to warrant analysis. 
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TABLE 4. Annual abundance estimates (millions of crabs) for tanner crabs in the Pribilof and Bristol Bay Districts 
from NMFS surveys. 

C. bairdi 

MALES FEMALES 
---- GRAND 

Size:1 <85 85--129 >129 Total <85 >84 Total TOTAL 
----------

1973 62.8 140.5 66.9 270.2 47.9 90.3 138.2 408.4 
1974 200.7 255.0 130.5 586.2 210.5 175.7 386.2 972.4 
1975 116.3 207 .5 209.6 533.4 120.8 102.2 223.0 756.4 
1976 136.8 131.7 157.8 426.3 174.7 220.4 395.1 821.4 
1977 192.7 159.6 II 1.1 463.4 328.4 215.8 544.2 1,007.6 
1978 103.1 90. 1 57.9 251.0 116.1 73.3 189.4 440.4 
1979 106.4 67.6 38.2 212.3 122.6 42.1 164.7 377.0 
1980 310.3 198.3 40.7 549.3 326.9 106.8 433.7 983.0 
1981 106.0 213.2 22.7 341.8 324.2 79.1 403.3 745.1 
1982 28.7 99.7 17.4 145.8 126.4 83.6 210.0 355.8 
19832 116.0 57.1 11.9 185.0 180.1 45.4 225.5 410.5 

(140.2) (66.0) (14.2) (220.3) (211.7) (53.5) (265.2) (485.5) 
Limitss 
Lower 85.1 49.9 9.8 153.2 !39.0 34.5 182.9 357.3 
Upper 146.9 64.4 14.0 216.8 221.3 56.2 268.1 463.6 

± % 27 13 18 !i 23 24 19 13 
(28) ( 12) (17) (18) (22) (22) (18) (13) 

~------------- - --------------- .. -------------· 

C. opilio 
---
MALES FEMALES 

---- --- -- ----- GRAND 
Size:1 < 110 >109 Total <65 > 64 Total TOTAL 

------- ------- --- --

1973 115.2 84.7 199.9 26.4 26.8 53.2 253. 1 
1974 1,480.3 246.7 1,727.0 1,415.3 195.9 1,611.4 3,338.4 
1975 1,916.7 274.8 2,191.5 3,213.1 194.3 3,407.4 5,598.9 
1976 2,221.1 181.6 2,402.7 4,867.1 697.3 5,564.4 7,967 .1 
1977 1,850.9 137.3 1,988.2 5,855.0 535.5 6,390.5 - 8,378.7 
1978 830.2 78.4 908.6 1,233.1 111.4 1,344.5 2,253.1 
1979 769.9 105.9 875.8 2,232.5 156.6 2,389. 1 3,264.9 
1980 570.5 53.6 624.0 2,867.2 92 .5 2,959.6 3,583.7 
1981 987.0 15.7 1,002.7 1,962.1 129.7 2,091.8 3,094.5 
1982 759.4 10.8 770.1 1,433.9 91.4 1,525.3 2,295.5 
1983 562.0 12.9 574.9 683.1 41.6 724.8 1,299.7 
Limits• 
Lower 512.8 9.7 525.6 449.0 23.1 489.9 1,059.7 
Upper 611.2 16.2 624.3 917.3 60.2 959.7 1,539.7 

± % 9 25 9 34 45 32 18 
·~ ---------------

Continued ... 
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TABLE 4. Continued. 

C. bairdi X C. opilio 

MALES FEMALES 
GRAND 

Size:1 <110 >109 Total < 65 >64 Total TOTAL 

1973 
1974 
1975 47 .5 33.8 81.3 190.8 28.9 219.7 301.0 
1976 27.8 16.5 44.3 1.1 13.9 15.0 59.3 
1977 141.2 15.4 156.6 141.2 53.7 194.9 351.5 
1978 11.8 5.6 17.5 7.5 8.7 16.2 33.8 
1979 9.8 4.9 14.7 25.9 20.4 46.3 61.0 
1980 1.9 1.7 3.7 .2 4.8 5.0 8.7 
1981 1.4 0.8 2.1 3.4 4.5 7.9 10.0 
1982 2.9 0 .. '> 3.4 16.5 11.7 28.1 31.5 
1983 1.1 0.0 1.2 1.4 0.8 2.2 3.4 
Limits& 
Lower 0.6 0.0 0.6 0.0 0.3 0.7 1.8 
Upper 1.7 0.1 1.7 2.9 1.2 3.7 4.9 
± % 45 200 45 99 56 67 47 

-----
I Carapace width (mm). 
2 Numbers in parentheses were computed by multiplying the catch rates of the R/V Alaska by 1.58 (see text). 
8 With 95% confidence; precision of estimates in parentheses given in parentheses. 

TABLE 5. Annual abundance estimates (millions of crabs) for tanner crabs in the Northern District from NMFS 
surveys. 

Size:1 

1978 
1979 
1980 
1981 
1982 
19832 

Limitss 
Lower 
Upper 
±0/ 

10 

Size:1 

1978 
1979' 
1980 
1981 
1982 
1983 
Limits& 
Lower 
Upper 
± % 

<85 

66.0 
26.7 
44.0 
23.3 
12.6 
17.3 

(18.7) 

7.8 
26.8 
55 

(51) 

<110 

1,344.6 
10,213.0 

1,989.4 
934.4 

1,292.2 
1,274.0 

867.4 
1,680.6 

32 

==-

MALES 

85-129 

7.5 
3.8 

10.3 
24.4 
39.4 
1.'>.7 

(22.2) 

9.5 
21.9 
39 

(43) 

MALES 

<109 

10.6 
6 .. '> 
4.2 
6.5 

10.9 
9.2 

6.1 
12.3 
34 

>129 

0.6 
0.1 
0.1 
0.4 
2.6 
0.8 

(I. I) 

0.1 
1.4 

84 
(92) 

C. bairdi 

Total 

74.1 
30.6 
54.4 
48.1 
54.5 
33.8 

( 42.0) 

22.5 
45.2 
34 

(33) 

C. opilio 

Total 

1,355.2 
10,219.5 

1,993.6 
940.9 

1,303.1 
1,283.2 

876.5 
1,689.8 

32 

<85 

121.2 
48.0 

100.3 
51.1 

288.4 
53.0 

(67.5) 

34.8 
71.1 
34 

(34) 

<65 

1,464.4 
12,563.0 
2,966.5 
1,137.4 
1,036.2 
1,161.6 

695.1 
1,628.1 

40 

~~ 

FEMALES 
--·-· 

>84 Total 
----

7.8 
3.5 
9.3 
3.9 

15.4 
2.2 

(2.6) 

0 .. '> 
3.8 

75 
(65) 

FEMALES 

>64 

29.7 
49.9 
46.0 
46.9 
96.9 
15.3 

7.5 
23.0 
51 

----------. ---~--

129.0 
51.5 

109.6 
55.0 

303.8 
5.'>.1 

(70.2) 

36.9 
73.4 
33 

(33) 

Total 

1,494.2 
12,612.9 

3,012.5 
1,184.4 
1,133.1 
1,176.9 

710.3 
I ,643.4 

40 

GRAND 
TOTAL 

203.1 
82.1 

164.1 
103.1 
358.3 
89.0 

(112.2) 

67.5 
I 10.5 
24 

(24) 

GRAND 
TOTAL 

2,849.3 
22,832.4 

5,006.0 
2,125.3 
2,436.2 
2,460.0 

1,841.1 
3,078.9 

25 

Continued ... 



RESEARCH BY THE UNITED STATES 143 

TABLE 5. Continued) 

C.bairdi X C. opilio 

MALES FEMALES 
---·---· GRAND 

Size:1 <110 >109 Total <65 >64 Total TOTAL 
··---------------· 

1978 0.6 0.1 0.7 0.3 0.7 
1979 1.1 0.4 1.5 2.0 1.6 
1980 1.3 0.7 2.0 4.6 10.9 
198J5 0.0 0.0 0.0 0.0 0.0 
1982 1.3 0.1 1.4 12.0 50.1 

1983 0.4 0.0 0.4 0.8 3.7 
Limitss 
Lower 0.2 0.0 0.2 0.1 1.2 
Upper 0.7 0.0 0.7 1.5 6.1 

± % 59 0 59 87 67 
·-------· 

I Carapace width (mm). 
2 Numbers in parentheses were computed by multiplying catch rates of the RJV Alaska by 1.58 (see text). 
s With 95% confidence; precision of estimates in parentheses given in parentheses. 

1.0 1.7 
3.6 5.1 

15.6 17.6 
0.0 0.0 

62.1 63.6 
4.5 4.9 

1.9 2.3 
7.0 7.5 

57 52 

4 Survey estimates of the smallest size groups in 1979 are not comparable to other years due to large differences in area coverage. 

• All estimates less than 0.05 in 1981. 
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FIGURE 12. Distribution and relative abundance (numbers per square mile) of male C. opilio greater than 
109 mm carapace width, in the eastern Bering Sea during June-August, 1983. 
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FIGURE 13. Distribution and relative abundance (hundreds of crab per square mile) of female C. opilio 
greater than 49 mm carapace width, in the eastern Bering Sea during June-August, 1983. 
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TABLE 6. Annual abundance estimates (millions of crabs) for Korean hair crabs (Erimacrus ismbeckii) from NMFS 
surveys. 

Pribilof District 
--- ----

MALES 
FEMALES GRAND 

Size:' <90 >89 Total TOTAL TOTAL 

1979 3.5 8.4 11.9 0.3 12.2 
1980 4.8 10.4 15.1 2.3 17.4 
1981 5.1 13.1 18.1 0.3 18.4 
1982 0.9 5.4 6.3 0.1 6.4 
1983 0.3 2.5 2.8 0.3 3.0 
Limits2 

Lower 0.1 2.0 2.3 0.1 2.5 
Upper 0.4 3.0 3.3 0.4 3.6 
+0 1 
- / 0 60 20 19 77 18 

·····---- ---- ------------- ----------- -----·----
Bristol Bay District 

MALES 
FEMALES GRAND 

Size:' <90 >89 Total TOTAL TOTAL 

1979 2.5 6.3 8.8 0.9 9.7 
1980 1.1 2.5 3.6 0.7 4.3 
1981 1.0 2.7 3.7 0.5 4.2 
1982 0.4 1.9 2.3 0.2 2.5 
1983 0.3 1.6 1.9 0.5 2.4 
Limits2 

Lower 0.1 1.1 1.4 0.3 1.8 
Upper 0.5 2.0 2.4 0.8 3.0 
± % 73 30 27 51 24 

---------------- - -----------------------------------------
Continued ... 



Size: 1 

--------
1979 
1980 
1981 
1982 
1983 
Limits2 

Lower 
Upper 

± % 

1 Carapace length (mm). 
With 95% confidence. 
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<90 

TABLE 6. Continued. 

Northern District 
MALES 

>89 Total 
------ ---------- - ------

0.4 1.4 1.8 
0.1 0.8 0.9 
0.0 0.2 0.2 
O.l 0.5 0.5 
0.3 0.5 0.7 

0.1 0.2 0.4 
0.4 0.7 1.0 

66 50 40 

175 oow 189 oow 

2 7 20 25 24 20 22 21 .. 10 18 I 

0)}_.,. 
175 00\1 tee oov 

FEMALES GRAND 
TOTAL TOTAL 

----- -------
0.4 2.2 

<0.1 0.9 
0.0 0.2 
0.1 0.6 
0.1 0.8 

0.0 0.6 
0.3 1.2 
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FIGURE 15. Distribution and relative abundance (numbers per square mile) of male Korean hair crab (E. 
isenbeckii) greater than 89 mm carapace length , in the eastern Bering Sea during June-August, 1983. 
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FIGURE 16. Distribution and relative abundance (numbers per square mile) of female Korean hair crab 
(E. isenbeckii) greater than 64 mm carapace length, in the eastern Bering Sea during June-August, 1983. 
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RESULTS OF U.S. OBSERVER SAMPLING OF FOREIGN AND 
JOINT-VENTURE FISHERIES, 1982 

by 
Russell Nelson, .Jr., Janet Wall, Jerald Berger, and Renold Narita* 

The sampling by U.S. foreign fisheries observers of 
groundfish catches taken in foreign and joint-venture 
fisheries within the U.S. Fishery Conservation Zone 
(FCZ) in the northeastern Pacific Ocean and eastern 
Bering Sea was substantially increased in 1982. Near
ly three times as many observers were sent out in 1982 
as were sent out in 1981. The purpose for placing 
scientific observers on vessels in these fisheries was to 
collect data that could be used to estimate the foreign 
and joint-venture catches of groundfish, determine the 
incidental catch of species whose retention is pro
hibited by U.S. regulations, provide information re
quired to assess the biological status of the various 

* Northwest and Alaska Fisheries Genter, National Marine Fish
eries Service, Seattle, Washington. 

stocks of fish, and report on suspected violations of 
U.S. fishery regulations. This report summarizes re
sults of observer sampling on groundfish vessels during 
1982. 

METHOD OF SAMPLING 

The sampling methods used by observers in 1982 
were the same as those used in past years and pre
viously described by Nelson et al. (1981 ). While on 
the vessel, the observer determined the species com
position of the catch by taking representative basket 
samples of various trawl hauls or portions of a longline 
set. Individuals of each species in the samples were 
then counted and weighed. If the catch was com
posed of 98% to 99% of one species, the observer 
often determined the composition of the entire haul 
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TABLE I. Summary of observer effort, foreign vessel effort, and observer coverage (observer months X 100/vessel 
months) in the northeastern Pacific Ocean and Bering Sea during 1982.1 

Observer Vessel Percent 
Fishery plan Nation Vessel type months months coverage 

------------------------------------------
Bering Sea/Aleutian groundfish Japan 

S. Korea 

Taiwan 

W. Germany 
US/USSR 
US/S. Korea 
US/Japan 
US/Poland 
US/Taiwan 
USfW. Germany 

Gulf of Alaska Japan 

S. Korea 

US/Japan 
USfS. Korea 
US/Poland 
USfW. Germany 

WA/OR/CA Pacific hake (whiting) Bulgaria 
US/Bulgaria 
US/USSR 

GRAND TOTAL 

1 One vessel or observer month is equal to 28 days. 

by separating, counting, and weighing all non-target 
species. The weight of the target species was cal
culated by subtracting the weight of the non-target 
species from the total catch weight. For those species 
for which additional biological information was de
sired, length frequencies were taken from random 
samples, and otoliths or scales were taken from sub
samples stratified by length and sex. Observers also 
monitored the catch and recorded the numbers and 
weights of prohibited species (salmon, Oncorhynchus 
spp.; Pacific halibut, Hippoglossus stenolepis; king crab, 
Paralithodes and Lithodes spp.; and tanner crab, 
Chionoecetes spp.). Observers collected data on sight
ings and incidental catch of marine mammals, the 
design and dimension of fishing gear, methods of fish 
processing, and at times, conducted other special 

Surimi mothership 21.3 25.1 84.9 
Freezer mothership 4.9 5.5 89.1 
Small stern trawler 146.0 742.2 19.7 
Large freezer trawler 56.7 117.1 48.4 
Large surimi trawler 5.9 15.5 38.1 
Longline 21.2 41.9 50.6 
Small stern trawler 7.3 25.0 29.2 
Large freezer trawler 36.9 110.6 33.4 
Long line 1.4 5.5 25.5 
Small stern trawler 2.2 10.7 20.6 
Large freezer trawler 1.3 5.4 24.1 
Large freezer trawler 5.7 7.8 73.1 
Joint-venture 18.4 32.6 56.4 
Joint-venture 0.2 0.2 100.0 
Joint-venture 7.5 10.5 71.4 
Joint-venture 3.5 4.0 87.5 
Joint-venture 0.0 0.6 0.0 

.Joint-venture 1.7 2.6 65.4 

Small stern trawler 34.4 63.5 54.2 
Large freezer trawler 16.6 23.3 71.2 
Large surimi trawler 8.2 15.1 54.3 
Longline 9.2 100.6 9.1 
Small stern trawler 2.7 5.4 50.0 

Large freezer trawler 8.0 31.1 25.7 
Longline 0.2 6.8 2.9 
Joint-venture 2.4 4.6 52.2 
Joint-venture 6.3 18.7 33.7 
Joint-venture 3.5 4.0 87.5 

Joint-venture 0.1 0.1 100.0 
Large freezer trawler 5.8 6.8 85.3 

Joint-venture 7.8 11.4 68.4 

Joint-venture 40.4 51.1 79.1 

484.2 I ,50 1.3 32.3 
----

studies. 

OBSERVER CovERAGE IN 1982 

Observer coverage (observer monthsx 100/total ves
sel months on the grounds) of groundfish fisheries in 
1982 was 32.3% (Table 1). The level of coverage 
was nearly three-times greater than the 11.5% level 
of coverage experienced in 1981. Coverage of joint
venture fisheries was 64.3 % as compared to 29.0 % 
of the directed foreign fishery. Within the foreign 
fishery, levels of observer coverage varied regionally 
by nation and vessel type with the highest levels of 
coverage being assigned to those fleet elements respon
sible for the greatest proportion of the total ground
fish catch. Total fishing effort in 1982 was 1,501 
months which was about 9% less than that of 1981. 



RESEARCH BY THE UNITED STATES 153 

TABLE 2. Number ofvessels in foreign and joint-venture fisheries and number receiving observers, 1982. 

Foreign fishery Joint-venture fishery 

No. Percent No. No. Percent No. US 
No. of receiving receiving processing receiving receiving catcher 

Fishery vessels1 observers observers vessels observers observers boats• 
--·---·------·- ·---- --------· 

Bering Sea groundfish 189 172 91.0 23 18 78.3 48 
Gulf of Alaska groundfish 73 66 90.4 25 17 68.0 41 
WAfORfCA 4 4 100.0 16 16 100.0 17 

ToTAL 266 242 91.0 64 51 79.7 106 
-·-----------

1 Does not include catcher boats which delivered catches to motherships. 

TABLE 3. The estimated catches of groundfish taken by foreign and joint-venture fisheries in the Bering Sea and 
Aleutian Islands region in 1982.1 

=~-=-= 

Foreign catches (metric tons) U.S. Joint-ventures2 

·-----
Republic West Metric 

Species Japan of Korea Taiwan Germany Total Percent tons Percent 

Squid 4,485 496 37 16 5,034 0.4 5 <0.5 
Yellowfin sole 65,602 10,326 40 .'> 75,973 6.4 17,414 16.0 
Turhots3 52,088 2,161 1,539 6 55,794 4.7 87 0.1 
Other flatfishes 20,610 2,784 134 23,529 2.0 9,130 8.4 
Pollock 780,351 158,642 4,220 16,124 959,337 80.7 54,604 50.3 
Pacific cod 19,111 8,410 559 95 28,175 2.4 13,591 12.5 
Sablefish 3,030 598 208 3 3,839 0.3 124 0.1 
Atka mackerel 888 6,385 <I 126 7,399 0.6 12,475 11.5 
Ocean perch spp} 2,044 278 34 2,357 0.2 29 < .05 
Other rockfishes 2,320 159 16 <I 2,495 0.2 <.05 
Pacific herring$ 1,678 271 0 0 1,949 0.2 37 < .05 
Other fish 19,598 2,553 54 56 22,261 1.9 1,106 1.0 

TOTAL 971,805 193,063 6,841 16,433 1,188,142 108,603 

PERCENT 81.8 16.2 0.6 1.4 

1 See text for description of the technique used to make the U.S. estimate of foreign catch and joint-venture catches. 
2 In 1982, joint-venture fisheries were conducted between U.S. catcher boats and processing vessels from the U.S.S.R., Republic 

of Korea, Japan, West Germany, Poland, and Taiwan. 
3 Turbots include Greenland turbot, Reinhardtius hippoglossoides; arrowtooth flounder, Atheresthesstomias; and Kamchatka flounder, 

A. euermanni. 
• Ocean perch spp. includes Pacific ocean perch, Sebastes alutus; northern rockfish, S. polyspinis; rougheyc rockfish, S. aleutianus; 

shortraker rockfish, S. borealis; and sharpchin rockfish , S. zacentrus. 
$ Foreign groundfish vessels were not allowed to retain Pacific herring in 1982. 

During 1982, 281 observers were trained and placed 
on foreign groundfish vessels. Observers sampled on 
242 of the 266 vessels (91.0 % ) which participated in 
the directed foreign fishery in 1982 and 51 of the 64 
(79. 7%) foreign vessels which participated in joint
venture fisheries with U.S. vessels (Table 2). The 
participation of U.S. vessels in joint-venture fisheries 
increased in all major regions in 1982 with 48 vessels 
fishing in the Bering Sea, 41 in the Gulf of Alaska, 
and 17 in the Washington-Oregon-California (WOC) 
regions. 

EsTIMATED GaouNDFISH CATCHES 

Groundfish catches taken in the foreign and joint
venture fisheries were estimated using the methods de
scribed by Nelson et al. (1981). In the Bering Sea/ 
Aleutian area, the estimated catch of groundfish by 
foreign vessels was 1.188 million metric tons ( t) (Table 
3). The 1982 catch was the lowest total catch of 
groundfish taken by foreign vessels in the Bering Sea/ 
Aleutian area since the implementation of the Mag
nuson Fishery Conservation and Management Act of 
1976 (Magnuson Act). Pollock, Theragra chalcogram-
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TABLE 4, Estimated foreign and joint-venture catch in the Gulf of Alaska ground fish fishery, 1982. 
~--== 

Foreign catches (metric tons) U.S.-Joint 
ventures 

Species groups Japan Korea Total Percent (metric tons) Percent 
-----

Squid 201.9 75.6 277.5 0.2 16.0 0.02 
All flounders 6,603.0 2,383.5 8,986.5 5.8 17.9 0.02 
Pollock 55,046.0 37,566.3 92,612.3 60.2 73,917.6 99.28 
Pacific cod 24,450.8 2,486.2 26,937.0 17.5 193.3 0.26 
Sablefish 4,921.2 724.6 5,645.8 3.7 1.1 <0.01 
Atka mackerel 2,087.4 4,672.1 6,759.5 4.4 0.0 0.00 
Ocean perch spp.l 7,156.0 831.5 7,987.5 5.2 3.1 <0.01 
Thornyhead rockfish 659.0 128.7 787.7 0.5 0.0 0.00 
Other rockfish 1,283.8 407.8 1,691.6 1.1 0.0 0.00 
Other fish2 1,000.8 1,047.9 2,048.7 1.3 301.0 0.40 

TOTAL 103,409.9 50,324.2 153,734.1 74,450.0 

PERCENT 67.3 32.7 

I Catches of rougheye, shortraker, northern, and sharpchin rockfish were reported combined with Pacific ocean perch in 1982. 
See Table 21 to obtain the catch by species. 

2 "Other fish" does not include the catch of rattails, Coryphaerwides spp., which foreign vessels were not required to report in 1982, 
unless they retained them. 

TABLE 5. Estimated catch by the foreign and joint-venture Pacific hake fishery off Washington, Oregon, and 
California, 1982. 

Bulgaria• 

% of 
hake 

Species group quota 

Pacific hake 7,089.4 
Jack mackerel 111.0 1.11 
Rockfish (excluding Pacific ocean perch) 10.6 0.11 
Pacific ocean perch 0.2 <0.01 
Sablefish 30.9 0.31 
Flounders <0.1 <0.01 
Other fish 11.3 0.11 

TOTAL 7,253.4 

I The Pacific hake quota for Bulgaria in 1982 was 10,000 t. 

ma, was the dominant species taken by foreign ves
sels, accounting for 80.7% of the total catch. The 
catch of the three categories of flatfish-yellowfin sole, 
Limanda aspera, turbots, and other flatfishes accounted 
for 13.1 % of the catch. As in previous years, Japa
nese vessels landed the largest portion of the catch, 
81.8%; whereas 16.2 % was caught by vessels from 
the Republic of Korea (S. Korea) and the remainder 
by vessels from West Germany (1.4%), and Taiwan 
(0.6%). 

U.S. trawlers participating in joint-venture fisheries 
delivered 108,600 t of groundfish to foreign process
ing vessels in 1982 (Table 3). The 1982 joint-ven
ture fishery landed approximately 1.4 times more 
groundfish than in 1981. Pollock (50.3%), yellowfin 

Joint-venture fishery All fisheries 
----~---

% of 
t t t hake t 

retained discarded total catch Total 

67,464.9 67,464.9 74,554.3 
0.0 0.4 0.4 <0.01 111.4 

216.1 616.3 832.4 1.23 843.0 
1.0 24.2 25.2 0.04 25.4 

13.4 41.5 54.9 0.08 85.8 
< 0.1 5.9 5.9 0.01 5.9 
10.0 759.7 769.7 1.14 781.0 

67,705.4 1,448.0 69,153.4 76,406.8 

sole (16.0%), Pacific cod, Gadus macrocephalus, 12.5 
%), and Atka mackerel (Pleurogrammus monopterygius 
(11.5 %) were the four major species targeted on by 
U.S. vessels in joint-venture operations. 

The total estimated catch by foreign vessels in the 
Gulf of Alaska in 1982 was approximately 153,700 t 
(Table 4). The 1982 catch of groundfish was about 
34% less than that of 1981. Sixty-seven percent of 
the groundfish catch was landed by Japanese vessels 
and 33% by vessels from S. Korea. The predomi
nant species occurring in the catch were pollock 
(60%), Pacific cod (18%), Atka mackerel (4.4%), 
flatfish (5.8%), and the ocean perch group of rockfish 
(5.2%). 

The joint-venture catch of 74,450 t of groundfish 
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TABLE 6. Annual mean incidence rates (no./metric ton of catch) and average weight (kg) of Pacific salmon 
(Oncorhyncus spp.) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1982. 

#I 

Nation/vessel class Noft Ave.wt. 

Japan 
Mothership-surimi <0.001 3.501 
Mothership-freezer 0.000 0.000 
Small stern trawlers 0.007 4.765 
Large freezer trawlers 0.002 2.250 
Large surimi trawlers 0.015 3.284 
Longliners-fishing 0.000 0.000 

<500 m depth 
Longliners-fishing 0.003 3.850 

>500m depth 
S. Korea 

Small stern trawlers 0.005 3.051 
Large freezer trawlers 0.007 3.945 
Longliners-fishing 0.000 0.000 

<500 m depth 
Long liners-fishing 0.000 0.000 

>500 m depth 
Taiwan 

Small stern trawlers 0.000 0.000 
Large freezer trawlers 0.012 5.235 

W. Germany 
Large freezer trawlers 0.047 2.512 

US/USSR 
Joint-venture 0.004 3.663 

US/Korea 
Joint-venture 

US/Japan 
Joint-venture 0.036 2.816 

USJW. Germany 
Joint-venture 0.144 3.902 

US/Poland 
Joint-venture 0.007 3.350 

in the Gulf of Alaska in 1982 was nearly 4.4 times 
larger than that taken in 1981. The joint-venture 
fishery operated in the Shelikof Strait area where 
pollock constituted over 99% of the catch. 

Bulgaria was the only foreign nation permitted to 
conduct a foreign fishery for Pacific hake, Merluccius 
productus, in the WOC region in 1982. The foreign 
catch of hake of 7,089 t accounted for 97.7% of the 
total catch of groundfish landed by Bulgaria (Table 
5). The remaining 2.3 % of the groundfish catch 
was composed of species whose bycatches within the 
hake fishery were limited to percentages of the hake 
allocations. 

The joint-venture fishery for hake continued to ex
pand in 1982. The catch of 67,465 t of hake was 

Bering Sea/Aleutian areas 

#2 #4 

NotJt Ave.wt. No ft Ave.wt. 

0.000 0.000 

0.053 3.541 0.003 2.144 
0.001 1.200 

0.047 4.345 
0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

0.004 8.400 0.000 0.000 
0.006 2.503 0.003 6.603 
0.000 0.000 

0.000 0.000 

• • 
• • 

0.006 2.567 

0.004 2.201 

0.000 0.000 

0.084 1.390 

0.000 0.000 

0.001 5.000 

Continued ... 

55% greater than that taken in 1981 (Table 5). As 
in the foreign fishery, the bycatch and retention of 
other species were limited to percentages of hake 
allocations. 

INCIDENCE AND INCIDENTAL CATCH OF SALMON, 

PACIFIC HALIBUT, KING CRAB, AND TANNER CRAB 

The retention of salmon, Pacific halibut, king crab, 
and tanner crab caught incidentally in the foreign 
and joint-venture groundfish fishery was prohibited 
by U.S. fishing regulations. The collection of data 
on the incidence (number caught per t of ground
fish) of these species in the catch and the estimation 
of the total catch of the prohibited species are primary 
objectives of the Observer Program. The incidental 
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TABLE 6. Continued. 

N ationfvessel class 

Japan 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners-fishing 

<500 m depth 
Longliners-fishing 

>500 m depth 
S. Korea 

Small stern trawlers 
Large freezer trawlers 
Longliners-fishing 

>500m depth 
US/Korea 

Joint-venture 
US/Japan 

Joint-venture 
US/W. Germany 

Joint-venture 
Poland 

Joint-venture 

Shumagin 

Noft Ave.wt. 

0,028 3.375 
0.031 3.516 
0.010 3.905 
0.006 2.890 

0.000 0.000 

0.017 1.301 
0.017 3.422 

• • 

0.000 0.000 

0.000 0.000 

Chirikof 

Noft Ave.wt. 

0.047 3.304 
0.226 3.993 
0.021 3.021 
0.005 1.340 

0.000 0.000 

0.045 2.393 
0.053 2.265 

• • 

0.015 1.969 

0.013 1.957 

0.002 1.149 

Gulf of Alaska 

Kodiak Yakutat Southeastern 

Noft Ave.wt. Noft Ave.wt. Noft Ave.wt. 

0.074 4.428 0.547 5.220 
0.062 5.164 
0.028 3.494 
0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

3.704 11.450 
0.022 2.956 

• • 0.000 0.000 

0.014 4.940 

0.007 1.433 

0.000 0.000 

Washington-Oregon-California 

Bulgaria 
Large freezer trawler 

US/USSR 
Joint-venture 

US/Bulgaria 
Joint-venture 

Monterey 

Noft Ave.wt. 

0.000 0.000 

* Fishing occurred, but no sampling by U .S. obs~rvcrs. 

Noft 

0.004 

0.125 

0.072 

catches in numbers and weight of prohibited species 
were estimated using the methods described by 
French et al. (1982). 

PACIFIC SALMON 

The mean annual incidence and average weight 
of salmon occurring in the foreign and joint-venture 
groundfish fisheries in 1982 are listed by region, na
tion, vessel class, and statistical area in Table 6 (see 
Fig. I for definitions of statistical areas). In the 
Bering Sea/Aleutian region, salmon incidence also 
was generally highest during the first and fourth 
quarters of the year. The highest annual incidence 
rates were observed in the U.S.-Japan joint venture 
fishery in Area 2 and the West German joint-venture 
fishery in Area I (incidence rates of 0.084 salmonft 

Eureka Columbia Vancouver 

Ave.wt. Noft Ave.wt. No/t Ave.wt. 

12.550 O.ot5 7.916 

2.157 0.084 3.008 0.085 3.934 

2.681 0.073 3.882 0.164 3.955 

and 0.144 salmonft, respectively) . In the foreign 
directed fishery, the highest incidence rates were ob
served in Area 2 on Japanese small stern trawlers 
and surimi trawlers (0.053 and 0.047 salmonft, re
spectively) and in Area I on the West German large 
trawler (0.047 salmonft). In the Bering Sea/Aleu
tian region, the incidence of salmon in foreign ground
fish catches was generally lower than had been ob
served in 1981 (Nelson et al., 1982). 

In the Gulf of Alaska groundfish fishery, the mean 
annual incidence rates of salmon were less than 1 
fish/t for all nations, vessel types, and areas with one 
exception (Table 6). Korean small trawlers fishing 
in the Kodiak area had an annual incidence rate of 
3. 70 fish per t. This occurred in the month of No
vember and consisted of 2 fish caught in a haul 
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FIGURE I. 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. 

weight of 0.55 t. With the exception of the Korean 
small trawler rate in the Kodiak area, the highest 
annual rates occurred in catches made by Japanese 
small freezer trawlers in the Yakutat area (0.547 
salmonft) and Japanese large freezer trawlers in the 
Chirikof area (0.226 salmon/t). The incidence of 
salmon by the joint venture fishery increased from 
0.00 fishft in 1981 to rates ranging from 0.00 fish/t to 
0.015 fishft in the various joint-venture fisheries in 
1982. 

Salmon occurred in foreign and joint-venture 
catches of hake throughout the woe region in 1982 
(Table 6). The highest rates were observed in the 
U.S.-U.S.S.R. joint-venture fishery in the Eureka 
area (0.125 salmon/t) and in the U.S.-Bulgaria joint
venture fishery in the Vancouver area (0.164 salmon/ 
t ). 

The estimated incidental catches (nos. and t) of 
salmon in foreign and joint-venture fisheries are listed 
in Table 7 by region, nation, and statistical area. 
The estimated incidental catch of nearly 21,200 salm
on (85 t) by the foreign groundfish fishery in the Ber
ing Sea/Aleutian region was almost half of the esti
mated 1981 foreign incidental catch, and the lowest 
estimated catch for all years from 1977 through 1982 

(Nelson et al. 1982). Conversely, joint-venture fish
eries caught nearly 2,400 salmon in 1982, which was 
almost three times higher than the estimated 854 fish 
caught in 1981. The total salmon interception (for
eign and joint-venture fisheries combined) amounted 
to a net decrease of 45% from about 43,000 in 1981 
to approximately 23,600 in 1982. 

The incidental catch of salmon taken by foreign 
vessels was composed of 65.7% chinook salmon, 0. 
tshawytscha, 33.5% chum salmon, 0. keta, and the re
maining three species, coho, 0. kisutch, sockeye, 0. 
nerka, and pink, 0. gorbuscha, salmon together com
prised less than I%. Chum salmon made up a much 
larger percentage of the 1982 incidental salmon catch 
than in 1981 when less than 14% of the salmon were 
identified as chum salmon. Three salmon species 
were observed in the joint-venture catches: king salm
on, 70.8% ; chum salmon, 24.4%, and coho salmon, 
4.8 % . 

The estimated incidental catch of salmon in the 
foreign fishery in the Gulf of Alaska in 1982 was 5,556 
fish (19 t) (Table 7). The 1982 catch was 18% of 
the 1981 catch of30,860 (Berger et al. 1983). 

In past years, the highest incidence of salmon has 
been observed in the winter. Two nations which 
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TABLE 7. Estimated incidental catch (numbers and metric tons) of Pacific salmon (Oncorhynchus spp.) by foreign 
and joint-venture groundfish fisheries, by nation and area, 1982. 

Fisheries/Nation Nos. 

FoREIGN 
Japan 2,707 
S. Korea 5,810 
Taiwan 13 
W. Germany 63 

ToTAL 8,593 

jOINT-VENTURE 
US/USSR 181 
US/Korea 
US/Japan 1,497 
US/Poland 20 
US/Taiwan II 
US/W. Germany 621 

ToTAL 2,330 
. ~.-. -------------- . -

#I 

8.66 
23.48 

0.07 
0.15 

32.36 

0.70 

4.19 
O.G7 
0.02 
2.59 

7.57 

Nos. 

11,988 
178 
40 
10 

12,216 

6 

6 

#2 

50.53 
0.64 
0.12 
0.03 

51.32 

0.01 

0.01 

Bering Sea/Aleutian areas 

TOTAL 

Nos. Nos. Nos. 
·-----·-----------

28 
0 

28 

0.10 

0.10 

0 0 

0 

Gulf of Alaska 

254 
40 

110 

404 

44 

0 

46 

2 

0.39 
0.29 

0.28 

0.96 

0.10 

0.01 

0 

0.11 

14,977 59.68 
6,028 . 24.41 

53 0.19 
183 0.46 

21,241 84.74 

225 0.80 
0 0 

1,503 4.20 
22 0.08 
II O.Q2 

621 2.59 

2,382 7.69 

Western Central Eastern TOTAL 

Nos. 

FoREIGN 
Japan 630 
S. Korea 387 

TOTAL 1,017 

jOINT-VENTURE 
US/Japan 
US/Poland 0 
US/Korea 
US/W. Germany 0 

ToTAL 0 

2.15 
1.34 

3.49 

0 
0 

0 

0 

Nos. 

3,243 
1,290 

4,533 

333 
4 

1,074 

1,411 

Nos. Nos. 

12.27 6 0.03 3,879 14.45 
3.10 1,677 4.44 

15.37 6 0.03 5,556 18.89 

0.61 333 0.61 
< 0.01 4 < 0.01 

2.16 1,074 2.16 
0 0.00 

2.77 1,411 2.77 

Washington-Oregon-California 

Monterey Eureka 

Nos. Nos. 

FoREIGN 
Bulgaria 2 < 0.1 

ToTAL 2 < 0.1 

jOINT-VENTURE 
US/USSR 0 0.0 5,996 12.9 
US/Bulgaria 120 0.3 

ToTAL 0 0.0 6,116 13.2 

fished in the winter, Poland and the U.S.S.R., were 
not permitted to fish in the Gulf of Alaska, while 
Japan has had its trawl fishery greatly curtailed dur
ing winter months due to gear restrictions on the use 

Columbia Vancouver TOTAL 

Nos. Nos. Nos. 

102 0.8 104 0.8 

102 0.8 104 0.8 

2,036 6.2 2,465 9.5 10,497 28.6 
398 1.5 679 2.7 1,197 4.5 

2,434 7.7 3,144 12.2 11,694 33.1 

of bottom trawl gear from December through May. 
The joint-venture fishery, which recently had ex
hibited a decreasing incidental catch of salmon from 
1979 (1,050 fish) to 1980 (0 fish), increased its catch 
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TABLE 8. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of Pacific halibut 
(Hippoglossus stenolepis) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1982. 

#I 

Nation/vessel class No/t Ave.wt. 
- ·----

Japan 
Mothership-surimi 0.012 2.755 
Mothership-freezer 0.331 1.613 
Small stern trawlers 1.457 4.327 
Large freezer trawlers 0.733 3.978 
Large surimi trawlers 0.047 6.251 
Longliners-fishing 3.424 3.679 

<500m depth 
Longliners-fishing 0.377 6.431 

>500m depth 
S. Korea 

Small stern trawlers 1.931 1.711 
Large freezer trawlers 1.059 1.719 
Longliners-fishing 1.282 4.784 

<500 m depth 
Longliners-fishing 16.309 7.445 

>500m depth 
Taiwan 
Small stern trawlers 0.270 10.384 

Large freezer trawlers 0.504 5.326 
W. Germany 

Large freezer trawlers 0.135 2.741 
US/USSR 

Joint-venture 9.650 1.312 
US/Korea 

Joint-venture 
US/Japan 

Joint-venture 0.007 3.262 
US/W. Germany 

Joint-venture 13.730 1.382 
US/Poland 

Joint-venture 0.001 11.554 

of salmon in 1982 to 1,411 fish (Berger et al. 1983). 
Five salmon species were represented in the incidental 
catches taken by foreign and joint-venture vessels, but 
chinook salmon predominated, making up nearly 
84.9% of the foreign and joint-venture catches. Chum 
salmon made up 12.75% of the catch, coho salmon 
comprised about 2.2% of the catch, while pink and 
sockeye salmon made up the remaining 0.16%. 

In the WOC region in 1982, the total estimated 
incidental catch of salmon was 11,798 fish (34 t) 
(Table 7). The Soviet and Bulgarian joint-venture 
fishery accounted for 99% of the total incidental 
catch. The incidental catch of salmon in 1982 was 
slightly greater than that taken in 1981, but 36% to 
100% greater than those taken from 1978 through 

Bering SeafAleutian areas 

#2 #4 

No/t Ave.wt. No/t Ave.wt. 
·----

0.042 1.918 

0.823 7.864 0.240 5.265 
0.047 17.137 

0.031 3.836 * * 
1.540 3.986 6.777 3.551 

0.685 6.562 0.139 7.893 

0.063 2.139 0.438 40.251 
0.035 3.335 0.512 6.264 
1.785 5.264 

0.000 0.000 

* • 
* * 

0.002 6.424 

1.439 2.146 

0.045 2.400 

0.000 0.000 

2.854 1.413 

0.000 0.000 

Continued .. . 

1980 (Wall et al. 1983). Ninety-six percent of the 
incidental catch was composed of chinook salmon 
with coho, chum, and sockeye salmon making up the 
remaining 4%. 

Pacific Halibut 

The mean annual incidence and average weight 
of Pacific halibut in the foreign and joint venture 
fisheries for 1982 are listed in Table 8 by region, 
nation, vessel class, and statistical area. In the foreign 
directed fishery, the highest incidence of halibut in 
groundfish catches made in the Bering Sea/Aleutian 
region was observed on Korean longline vessels fish
ing in water deeper than 500 meters (m) in Area 1 
(16.3 halibutft) and on Japanese longline vessels fish-
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TABLE 8. Continued. 

Nation/vessel class 

Japan 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners-fishing 

<500m depth 
Longliners-fishing 

>500m depth 
S. Korea 

Small stern trawlers 
Large freezer trawlers 
Longliners-fishing 

>500 m depth 
USJKorea 

Joint-venture 
US/Japan 

Joint-venture 
US/Germany 

Joint-venture 
US/Poland 

Joint-venture 

- --

Shumagin Chirikof 

Noft Ave.wt. No/t Ave.wt. 
----

0.354 10.688 0.802 10.147 
1.298 12.708 1.726 13.878 
0.158 9.573 0.066 7.590 
8.262 3.560 15.812 4.047 

1.587 5.381 3.213 4.813 

9.875 5.875 1.200 11.709 
1.431 3.142 1.278 10.042 

* * * * 

0.002 8.108 

0.001 10.700 

14.926 1.225 

0.000 0.000 0.002 14.404 
------------· 

Gulf of Alaska 

Kodiak Yakutat Southeastern 

Noft Ave.wt. Noft Ave.wt. Nof t Ave.wt 
------

2.503 12.257 0.000 0.000 
1.530 12.562 
0.841 4.928 

34.588 3.665 112.000 4.054 

2.099 4.982 1.285 7.548 

85.185 10.193 
1.641 6.616 

* * 5.439 7.050 

0.000 0.000 

0.000 0.000 

0.000 0.000 
--- ----------·-·· 

Washington-Oregon-California 

Nation/vessel class 

Bulgaria 
Large freezer trawler 

US/USSR 
Joint-venture 

US/Bulgaria 
Joint-venture 

Monterey 

Noft Avc.wt. 

0.000 0.000 

* Fishing occurred, but no sampling by U.S. observer. 

Noft 

0.000 

0.000 

0.000 

ing at depths less than 500 m in Area 1 (6.8 halibut/ 
t). Average incidence rates of 1.0- 2.0 halibutft were 
observed in Area 1 on Japanese small stern trawlers, 
S. Korean small trawlers, and S. Korean large freezer 
trawlers. Within the joint-venture fishery, halibut 
incidence averaged 9.65 halibutft in Area 1 in the 
U.S.-U.S.S.R. operation. The observed incidence in 
the U.S.-West German joint-venture fishery which 
targeted on Pacific cod and pollock within Area 1 
was even higher- 13. 7 halibut/t. 

In the Gulf of Alaska foreign fishery, halibut inci
dence rates on Japanese large freezer trawlers were 
similar to those of S. Korean large freezer trawlers, 
ranging from 1.3 to l. 7 halibut/t. An exception was 
the unusually high incidence rate of the S. Korean 
small trawler in the Kodiak area (85.2 halibut/t) 

Eureka Columbia Vancouver 

Ave.wt. No/t Ave.wt. Not Ave.wt. 

0.000 0.000 0.640 

0.000 0.000 3.842 0.001 9.175 

0.000 0.000 3.709 0.001 3.750 

which caught 51 halibut in a haul weighing 0.60 
metric tons. The incidence of halibut on Japanese 
longline vessels varied according to depth of fishing. 
In waters less than 500 m (usually between 100 and 
300m), vessels targeted on Pacific cod; and the mean 
annual incidence of halibut ranged from 8.3 to 34.6 
halibut/t. There was an abnormally high incidence 
rate of 112 halibutft in the Yakutat area when one 
set resulted in 52 halibut observed in a sample weight 
of 0.44 t. In waters deeper than 500 m, where ves
sels targeted on sablefish (Anoplopomafzmbria), the inci
dence varied from 1.3 to 3.2 halibut/t. 

Halibut incidence among the joint-venture catches 
in the Gulf of Alaska was low. The annual incidence 
rates ranged from 0 to about 0.002 halibut/t for all 
except the U.S.-West German joint-venture. Their 
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TABLE 9. Estimated incidental catch (numbers and metric tons) of Pacific halibut (Hippoglossus stenolepis) by 
foreign and joint-venture groundfish fisheries, by nation and area, 1982. 

Bering Sea/Aleutian areas 
- ------· 

#l #2 #3 #4: TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. Nos. t 
-------------- ----------------- -- - - ------ --------------- - ---

FoREIGN 
Japan 92,890 34:8.58 69,716 564:.70 369 3.53 71,04:5 199.37 234:,020 1,116.18 
S. Korea 176,055 4:14:.53 3,123 8.34: 0 0 5,215 4:8.83 184:,393 4:71.70 
Taiwan 1,84:1 15.54: 2,752 4:.19 4:,593 19.73 
W. Germany 197 0.54: 68 0.34: 69 0.30 334: 1.18 

ToTAL 270,983 779.19 75,659 577.57 369 3.53 76,329 24:8.50 4:23,34:0 1,608.79 

JOINT-VENTURE 
US/USSR 330,311 4:30.83 28,025 59.89 358,336 4:90.72 
US/Korea 2 T 2 T 

US/Japan 334 1.08 0 0 334: 1.08 
US/Poland 3 O.Q3 0 0 3 0.03 
US/Taiwan 14:4: 0.4:5 14:4: 0.4:5 
US/W. Germany 52,676 69.87 620 0.88 53,296 70.75 

TOTAL 383,4:68 502.26 0 0 28,64:7 60.77 4:12,115 563.03 
• ·•••••••••••••••••••• • •••••••••••••••••• •••w••• • •• • •• • •• • ••••• • • • ••• • • ••• • • •• • ••• • • • ••••• •• ••••• • • • ----------·-----------· ------- --- ---------------- -- ----- -- ----- -------

Gulf of Alaska 
--------· 

Western Central Eastern TOTAL 

FOREIGN 
Japan 
S. Korea 

Total 

JOINT-VENTURE 
US/Japan 
US/Poland 
USfKorea 
US/W. Germany 

i 
TOTAL 

Nos. 

65,753 
4:5,54:0 

111,293 

0 

2,292 

2,292 

Nos. 

322.4:3 34:6,4:07 
169.83 37,4:66 

4:92.26 383,873 

21 
0.00 4: 

54: 
2.81 0 

2.81 79 
---------------------

---

Nos. Nos. 
------· ---------

1,659.30 65,827 206.26 4:77,987 2,187.99 
323.76 1,203 6.4:8 84:,209 502.07 

1,983.06 67,030 214:.74: 562,196 2,690.06 

0.23 21 0.23 
0.05 4: 0.05 
0.51 54: 0.51 

2,292 2.81 

0.79 2,371 3.60 
---- ----------- -------------- ----------------------

Washington-Oregon-California 
-----

Eureka Columbia Vancouver TOTAL 

FoREIGN 
Bulgaria 

ToTAL 

jOINT-VENTURE 
US/USSR 
US/Bulgaria 
ToTAL 

T=Trace 

Nos. Nos. 

7 
3 

10 

halibut incidence rate was 14.9 t for three days m 
the month of May (2,292 halibut in 154 tons of 
delivered catch). 

Nos. Nos. 

<0.1 <0.1 

<0.1 <0.1 

<0.1 30 0.2 ~7 0.2 
<0.1 3 <0.1 6 <0.1 
<0.1 33 0.2 4:3 0.2 

As in past years, halibut incidence in 1982 in the 
hake fishery in the woe region was low (0.003 
halibutjt or less). Halibut were only observed in 
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TABLE 10. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of king crab 
(Lithodes and Paralithodes spp.) in the foreign and joint-venture fisheries, by area, nation and vessel class, 1982. 

#I 

N ationfvessel class Noft Ave.wt. 
----

Japan 
Mothership-surimi 0.000 0.897 
Mothership-freezer 0.710 1.253 
Small stern trawlers 1.358 0.979 
Large freezer trawlers 0.450 1.312 
Large surimi trawlers 0.012 1.252 
Long liners-fishing 1.526 1.847 

<500m depth 
Longliners-fishing 2.952 0.798 

>500 m depth 
S. Korea 

Small stern trawlers 0.431 1.008 
Large freezer trawlers 0.443 1.007 

Longliners-fishing 1.615 1.939 
<500m depth 

Longliners-fishing 7.903 0.910 
>500 m depth 

Taiwan 
Small trawler 1.094 0.885 
Large freezer trawlers 0.593 0.598 

W. Germany 
Large freezer trawlers 0.004 1.300 

US/USSR 
Joint-ventW"e 5.878 0.457 

US/Korea 
Joint-venture 

US/Japan 
Joint-venture 0.000 0.000 

US/W. Germany 
Joint-venture 0.008 0.100 

US/Poland 
Joint-venture 0.000 0.000 

catches made by the Bulgarian directed fishery in the 
Columbia area and by the U.S.-U.S.S.R. and U.S.
Bulgarian join-venture vessels in the Vancouver and 
Columbia areas. 

The estimated incidental catches (nos. and t) of 
halibut in the foreign and joint-venture fisheries in 
1982 are listed by region, nation, and statistical area 
in Table 9. In the Bering Sea/Aleutian region, the 
total estimated catch of halibut taken incidentally in 
the foreign and joint-venture fisheries declined 24% 
from about 1,092,000 in 1981 to 835,000 in 1982. 
A 57% decrease in the estimated catch of halibut in 
the foreign fisheries (from about 989,000 in 1981 to 
423,000 in 1982) more than offset a nearly 300% in
crease in the estimated halibut catch in the joint-

Bering Sea/Aleutian areas 

#2 #4 

Noft Ave.wt. Noft Ave.wt. 
----

0.000 0.000 

2.676 0.507 2.575 0.879 
0.001 1.200 

0.024 1.233 
0.371 1.016 0.025 3.150 

0.612 0.882 1.624 0.970 

0.000 0.000 0.000 0.000 
0.009 0.251 0.259 1.621 
0.335 0.734 

6.699 1.993 

* • 

0.001 2.550 

0.001 2.184 

0.000 0.000 

0.000 0.000 

0.038 3.260 

0.000 0.000 

Continued ..• 

venture fisheries (from approximately 104,000 in 1981 
to 412,000 in 1982). 

The estimated incidental catch of halibut in the 
foreign fishery in the Gulf of Alaska was approxi
mately 562,200 fish or 2, 700 t. The estimated catch 
in 1982 in numbers was 35% higher than that of 
1981 but only about 7.2% higher in terms of weight 
(Berger et al. -1983). The increased numbers in the 
1982 incidental catch were due to smaller halibut 
caught by Japanese longliners in the Kodiak and 
Chirikof areas and by Korean trawlers in the Shu
magin area. Seventy-six percent of the incidental 
catch in numbers and 52% by weight were caught 
by Japanese longline vessels. With the increased 
fishing, 2,371 halibut were estimated to have been 
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TABLE 10. Continued. 

==-==~---~r============== 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Nation/vessel class No. ft Ave.wt. Noft Ave.wt. Noft Ave.wt. Noft Ave.wt. Noft Ave.wt. 

Japan 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners-fishing 

<500m depth 
Longliners-fishing 

>500m depth 
S. Korea 

Small stern trawlers 
Large freezer trawlers 
Longliners-fishing 

>500 m depth 
US/Korea 

Joint-venture 
US/Japan 

Joint-venture 
USfW. Germany 

Joint-venture 
US/Poland 

Joint-venture 

0.005 
0.003 
0.000 
0.000 

0.422 

0.000 
0.000 

* 

0.000 

0.000 

2.035 0.002 
1.620 0.102 
0.000 0.000 
0.000 0.029 

1.366 0.059 

0.000 0.001 
2.694 0.000 

* * 

0.000 

0.000 

0.000 

0.000 0.000 

------

1.433 0.011 1.048 0.182 0.340 
0.037 0.009 1.907 
0.000 0.000 0.000 
2.623 0.000 0.000 0.000 0.000 

1.045 0.094 1.150 0.111 1.073 

0.150 0.000 0.000 
0.540 0.730 4.568 

* * * 0.000 0.000 

2.800 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 0.000 
-----------------

* Fishing occurred, but no observer on board. 

caught in the joint-venture fishery. The estimated 
joint-venture catch in 1981 was 274 halibut. 

In the WOC region, only 44 halibut were esti
mated to have been caught in 1982. These fish were 
taken by joint-venture trawlers in the Vancouver and 
Columbia area with the exception of one halibut 
which was taken by the Bulgarian foreign fishery. 

King Crab 
Table 10 lists the mean annual incidence and aver

age weights of king crab by region, nation, vessel 
class, and statistical area for 1982. As was observed 
in the Bering Sea/Aleutian region in 1981, the highest 
incidence rates of king crab occurred in catches made 
by longline vessels fishing at depths greater than 500 
m, small trawlers, and by vessels participating in joint
venture fisheries for yellowfin sole. For longline ves
sels fishing at depths greater than 500 m, the highest 
average incidence rates for Korean vessels were 7.90 
crab/t in Area 1 and 6. 70 crabft in Area 2, while 
Japanese incidence rates were 2.95 crabft in Area 1, 
and 1.62 crabft in Area 2. The incidence of king 
crab on Japanese small stern trawlers was 1.36 crab/t 
in Area 1, 2.68 crabft in Area 2, and 2.58 crab/tin 
Area 4. The annual incidence of king crab in the 
U.S.-U.S.S.R. joint-venture fishery for yellowfin sole 
was 5.88 crab/tin Area 1. 

In the Gulf of Alaska, the incidence of king crab 
in the foreign fishery was generally low. Average 
annual rates for most nation/vessel classfarea strata 
ranged from 0 to 0. 73 crab ft. The highest incidence 
of king crab was observed on Korean large trawler 
vessels which averaged 0. 73 crabft in the Kodiak 
area. Only 11 king crab were observed in catches 
made by U.S. vessels in joint-venture fisheries. 

The estimated incidental catches of king crab in 
foreign and joint-venture fisheries in the Bering Sea/ 
Aleutian region and Gulf of Alaska in 1982 are shown 
in Table 11 by region, nation, and statistical area. 
The estimated incidental catch of king crab in the 
foreign groundfish fishery in the Bering Sea/Aleutian 
region was nearly 380,000 crab or 343 t. The 1982 
incidental catch was 48% less than that of 1981 and 
substantially less than the 1.0-1.3 million crab esti
mated to have been caught in 1978-79 (Nelson et al. 
1982). A decrease in the incidental catch of king 
crab taken by Japanese small trawlers in Areas 2-
and 4 accounted for the largest portion of the de
creased catch observed in 1982. Just as the catch 
of king crab in the foreign fishery decreased, the esti
mated incidental catch in the joint-venture fishery 
decreased from an estimated 1.1 million crab in 1981 
to roughly 190,000 crab (90 t) in 1982. As in 1981, 
essentially all of the incidental catch was taken in the 
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TABLE II. Estimated incidental catch (numbers and metric tons) of king crab (Lithodes and Paralithodes spp.) by 
foreign and joint-venture groundfish fisheries, by nation and area, 1982. 

Bering Sea/Aleutian areas 

#I #2 
#3 ----- - --- -- #4 --------T OTAL - 1--

Fisheries/Nation Nos. Nos. Nos. Nos. Nos. 
---- --------- --------- ---------

FOREIGN 
.Japan 
S. Korea 
Taiwan 
W. Germany 

TOTAL 

JOINT· VENTURE 
US/USSR 
US/Korea 
US/Japan 
USJPoland 
US/Taiwan 
USJW. Germany 

ToTAL 

85,511 
46,486 
4,426 

5 

13,428 

193,818 

0 
0 

56 
22 

193,896 

103.09 122,099 68.92 
48.62 149 0.08 

3.75 798 .43 
0.01 0 0 

155.47 123,046 69.43 

89.76 

0 0 0 
0 

0.08 
T 

89.84 0 0 

352 
0 

352 

0.25 
0 

0.25 

Gulf of Alaska 

117,575 
2,573 

12 

120,160 

II 
0 

0 

8 

19 

113.38 
4.33 

0.03 

117.74 

0.02 
0 

0 

0.03 

0.05 

325,537 285.64 
49,208 53.03 
5,224 4.18 

17 0.04 

379,986 342.89 

193,829 89.78 
0 0 
0 0 
0 0 

56 0.08 
30 0.03 

193,915 89.89 
--------- -- -----------------

Western Central Eastern TOTAL 

Nos. Nos. Nos. Nos. 
------------------------------------ ---------------------------
FoREIGN 

Japan 986 1.14 1,405 
S. Korea 323 0.27 738 

ToTAL 1,309 1.41 2,143 

JOINT-VENTURE 
US/Japan 0 
US/Poland 0 0.00 0 
US/Korea 0.00 11 
US/W- Germany 0 

TOTAL 0 0.00 11 
---------

T=Trace 

yellowfin sole joint-venture conducted in the Bristol 
Bay region. 

The species composition of the incidental king 
crab catch by the foreign fishery was 69.6% golden 
king crab (Litlwdes aequispina), 19.4% red king crab 
(Paralitlwdes camtschatica), 5.4% blue king crab (P. 
platypus), and 5.6% L. couesi. Red king crab com
posed nearly all (99.69%) of the incidental king crab 
catch taken in the joint-venture fishery. 

The estimated incidental catch of king crab by the 
foreign fishery in the Gulf of Alaska was approxi
mately 3,500 crab (5.6 t) in 1982. Forty-five percent 
of the estimated catch was taken by longline vessels. 
The estimated catch in 1982 was only half that of 
1981 and substantially lower than those of 1978 and 

0.84 12 0.01 2,403 1.99 
3.34 1,061 3.61 

4.18 12 0.01 3,464 5.60 

0.00 0 0.00 
0.00 0 0.00 
0.03 II 0.03 

0 0.00 

0.03 II 0.03 
----

1979, which were about 93,900 and 24,100 crab, re
spectively (Wall et al. 1982). The primary reason 
for the decreased incidental catches in 1982 was a 
decrease in the incidence of king crab observed in 
catches made by Japanese longliners fishing in the 
Kodiak and Chirikof areas. The incidental catch 
of king crab in the joint-venture fishery decreased 
from about 6,300 crab in 1980 to 0 in 1981 and 11 
in 1982. The substantial decrease was most likely 
the result of the increased use of pelagic trawl gear 
used by U.S. vessels to target on pollock in the 
Shelikof Strait region. 

Three species of king crab were identified in the 
1982 catches. Golden king crab comprised 44.5% 
of the ip.cidental king crab catch, red king crab com-
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TABLE 12. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of tanner crab 
(ChioTWecetes spp.) in the foreign and joint-venture fisheries, by area, nation and vessel class, 1982. 

#l 

Nation/vessel class Noft Ave.wt. 

Japan 
Mothership-surimi 0.008 0.130 
Mothership-freezer 4.183 0.203 
Small stern trawlers 13.017 0.225 
Large freezer trawlers 10.956 0.195 
Large surimi trawlers 0.352 0.208 
Long liners-fishing 0.076 0.336 

<500 m depth 
Longliners-fishing 3.695 0.633 

>500 m depth 
S. Korea 

Small stern trawlers 5.710 0.194 
Large freezer trawlers 2.130 0.171 
Longliners-fishing 0.000 0.000 

<500 m depth 
Longlin('rs-fishing 0.608 0.400 

>500 m depth 
Taiwan 

Small stern trawlers 17.350 0.301 
Large freezer trawlers 2.262 0.267 

W. Germany 
Large freezer trawlers 0.210 0.175 

US/USSR 
Joint-venture 2.160 0.270 

US/Korea 
Joint-venture 

US/Japan 
Joint-venture 0.062 0.349 

US/W. Germany 
Joint-venture 0.352 0.244 

US/Poland 
Joint-venture 0.013 0.008 

prised 34%, and L. couesi comprised 20.5%. 

Tanner Crab 

The average incidence and average weights of tan
ner crab observed in foreign and joint-venture fish
eries in 1982 are listed by region, nation, vessel class, 
and statistical area in Table 12. In the Bering Sea/ 
Aleutian region, the highest average rates occurred in 
catches made by Taiwanese small stern trawlers fish
ing in Area 1 (17.4 crabft); on Japanese small trawl
ers in Areas 1 and 2 (13.0 and 14.8 crabft, respec
tively); and on Japanese large freezer trawlers in Area 
1 (11.0 crabft). 

The incidence of tanner crab in the Gulf of Alaska 
was found to be unusually high in catches made by 

Bering Sea/Aleutian areas 

#2 #4 

Noft Ave.wt. No/t Ave.wt. 

0.005 0.239 

14.794 0.139 0.339 0.343 
0.000 0.000 

0.259 0.137 • • 
0.475 0.536 0.028 0.300 

2.004 0.498 1.260 0.437 

0.009 0.050 0.000 O.OIJO 
0.042 0.236 0.778 0.160 
0.028 0.480 

0.000 0.000 

• • 
• • 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

Continued ... 

Japanese longline vessels as in 1981. The mean an
nual incidence rates for Japanese longline vessels 
ranged from 0 to 8.56 crabft, in contrast to incidence 
rates of 0 to 0.91 crabft by trawlers. An exception 
was found on Korean small trawlers in the Kodiak 
area, where 7 tanner crab were caught in a haul of 
0.60 t, resulting in an incidence rate of 11.11. The 
rates of Japanese longline vessels were highest for ves
sels fishing at depths greater than 500 m in the 
Chirikof area (8.56 crabft). 

The estimated incidental catches of tanner crab in 
foreign and joint-venture fisheries in 1982 are listed 
in Table 13 by region, nation, and statistical area. 
The incidental catch in the foreign fishery in the 
Bering Sea/Aleutian region in 1982 was 2.3 million 
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TABLE 12. Continued. 
==--=--=-

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

N a tionfvessel class No/t Ave.wt. Noft Ave. wt Noft Ave.wt. No/t Ave.wt. No/t Ave.wt 
-- -----------~---~--- --~----------------- ------------

Japan 
Small stern trawlers 0.069 0.266 0.097 0.660 
Large freezer trawlers 0.032 0.399 0.026 0.128 
Large surimi trawlers 0.018 0.732 0.009 0.534 
Longliners-fishing 0.041 0.810 0.910 0.730 

<500m depth 
Long liners-fishing 3.762 0.798 8.561 0.676 

>500 m depth 
S. Korea 

Small stern trawlers 0.000 0.000 0.085 0.405 
Large freezer trawlers 0.024 0.512 0.563 0.311 
Long liners-fishing • • • • 

>500m depth 
US/Korea 

Joint-venture 0.000 0.000 
US/Japan 

Joint-venture 0.000 0.000 
US/W. Germany 

Joint-venture 2.372 0.463 
US/Poland 

Joint-venture 0.000 0.000 0.000 0.000 

* Fishing occurred, but no sampling by U.S. observer. 

crab or 425 t. The 1982 incidental catch was 59% 
lower than that of 1981. The decrease in incidental 
catch was mainly the result of decreased incidence of 
tanner crab captured by Japanese small trawlers and 
by S. Korean large freezer trawlers. The estimated 
catch of 78,200 tanner crab (22 t) in the joint-venture 
fishery was 89% lower than that of 1981 (Nelson 
et al. 1983). 

Within the foreign fishery, the incidental catch of 
tanner crab was composed of 55% Chionoecetes opilio, 
27% C. tanneri, 14% C. bairdi, and 4% C. angulatus. 
In the joint-venture fishery, C. bairdi and C. opilio 
together were estimated to have composed 99.95% of 
the incidental tanner crab catch. 

The estimated incidental catch of tanner crab of 
approximately 63,300 crab in the foreign fishery in 
the Gulf of Alaska in 1982 represented a 34.5% de
crease from the catch of 1981 , but still was above the 
estimated catch of 27,800 crab in 1980. Only 364 
tanner crab were estimated to have been caught in 
the joint-venture fishery. 

Two species, C. bairdi and C. tanneri, made up most 
of the tanner crab catch, forming 58.0% and 39.3%, 
respectively. C. opilio accounted for 2. 7% of the 
catch and only 3 C. angulatus were caught. 

0.027 0.190 0.000 0.000 
0.649 0.166 
0.000 0.000 
0.299 0.521 0.000 0.000 

0.023 0.950 0.679 0.797 

11.111 0.307 
0.896 0.334 

• • 3.139 0.738 

0.000 0.000 

0.000 0.000 

0.000 0.000 

SPECIES CoMPOSITION AND CATCH oF 

RocKFISH AND FLATFISH 

The foreign and joint-venture catches of rockfish 
and flatfish were estimated by species using the meth
ods described by Nelson et al. (1981 ) . In the Bering 
Sea/Aleutian region, a specific catch allocation was 
set for yellowfin sole; therefore, the U.S. estimate of 
catch (Table 3) was used for this species. 

CATCH OF ROCKFISH 

Foreign vessels landed a total of 4,850 t of rockfish 
in the Bering Sea/Aleutian region in 1982 (Table 
14 ). Ninety-eight percent of the total catch was com
posed of the combined catches of shortspine thorny
head rockfish, Sebastolobus alascanus, Pacific ocean 
perch, Sebastes alutus, shortraker rockfish, S. borealis, 
rougheye rockfish, S. aleutianus, and northern rockfish, 
S. polyspinis. The total catch of rockfish was approxi
mately 2,500 t less than that caught in 1981 (Nelson 
et al. 1982). 

Shortspine thornyhead was the dominant species in 
rockfish catches from all Bering Sea/Aleutian region. 
Shortspine thorny head accounted for 55% of the rock
fish catch in Area 4, where 78% of the total estimated 
rockfish catch was taken. Shortraker rockfish pre-
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TABLE 13. Estimated incidental catch (numbers and metric tons) of tanner crab (Chionoecetes spp.) by foreign and 
joint-venture groundfish fisheries, by nation and area, 1982. 

Bering Sea/Aleutian areas 

#I #2 #3 #4 TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. Nos. 
--- -- ---

FoREIGN 
Japan 1,060,102 213.04 851,779 125.09 3,942 0.55 15,478 4.18 1,931,301 342.86 
S. Korea 287,317 53.65 3,266 0.69 0 0 11,042 1.77 301,625 56.11 
Taiwan 86,577 24.68 7,366 0.92 93,943 25.60 
W. Germany 308 0.05 85 O.o2 0 0 393 O.o7 

ToTAL 1,434,304 291.42 862,496 126.72 3,942 0.55 26,520 5.95 2,327,262 424.64 

jOINT-VENTURE 
US/USSR 78,189 21.73 0 0 78,189 21.73 
US/Korea 0 0 0 0 
US/Japan 3,086 1.17 0 0 3,086 1.17 
US/Poland 37 0 0 0 37 0 
US/Taiwan 1,965 0.38 1,965 0.38 
USfW. Germany 1,488 0.41 0 0 1,488 0.41 

TOTAL 84,765 23.69 0 0 0 0 84,765 23.69 
. ~ -~-- ----------- --~-- --- -- ------ -------. -- . ~~---.--- ------------- --.------------------------------------------------- ------------------------------------------------------------------------. 

dominated in Areas 1 and 2. Pacific ocean perch, 
which in 1981 composed about 66% of the total for
eign rockfish catch, made up only 25% of the catch 
in 1982. 

Most of the joint-venture rockfish catch or 30.0 t 
was landed in Area 1 (93%). Shortraker rockfish 
made up the largest percentage (40%) of the joint
venture rockfish catch, but Pacific ocean perch, short
spine thornyheads, and redstripe rockfish (Sebastes 
proriger) also made up considerable percentages. 

Approximately 9,700 t of rockfish were estimated to 
have been caught by foreign vessels in the Gulf of 
Alaska in 1982 (Table 14). The rockfish catch of 
1982 was about half that of 1981 (17,900 t) (Nelson 
et al. 1983). The -catch of northern rockfish (3,900 
t) and Pacific ocean perch (over 3,200 t) represented 

40.4 and 33.5%, respectively, of the total rockfish 
catch by foreign nations. The largest percentage of 
the rockfish catch (43.5%) was landed in the Chirikof 
area. The Shumagin, Kodiak, and Yakutat areas 
accounted for 22.4%, 33.6%, and 0.5% of the rock
fish catch, respectively. The joint-venture fishery 
took three metric tons of rockfish, all from the Chirikof 
area. Approximately 65% of the joint-venture catch 
were rougheye rockfish. 

The catch of rockfish in the WOC region was re
stricted by U.S. fishing regulations to percentages of 
the hake allocation. Within the foreign fishery, Bul
garia was allowed a catch of Pacific ocean perch 
equivalent to 0.062% of their respective hake alloca
tions. The catch of other rockfish was set at 0. 738% 
of the hake allocations. In the joint-venture fishery, 
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TABLE 14. Estimated catches (metric tons) of rockfish species by foreign and joint-venture fisheries, by area, 1982. 

Bering Sea/Aleutian areas 

Foreign catches Joint-venture catches 

Species of rockfish #l #2 4# Total #I #2 Total 
---- --------- -

Northern 62.6 5.4 193.1 261.1 1.7 1.7 
Pacific ocean perch 110.7 100.8 1,011.9 1,223.4 3.4 2.1 5.5 
Rougheye 28.2 121.9 158.8 308.9 T T 

12.0 
4.9 
5.9 

Shortraker 137.5 2!6.9 312.1 666.5 12.0 
Shortspine thornyhead 119.2 100.2 2,089.1 2,308.5 4.9 
Other rockfish 24.3 21.8 39.4 85.5 5.9 

TOTAL 482.5 567.0 3,804.4 4,853.9 27.9 2.1 30.0 

Gulf of Alaska 
---- -----· 

Western Central Eastern Total Western Central Eastern Total 
-------

Northern 899.71 3,014.55 3,914.26 
Pacific ocean perch 923.33 2,316.95 3.86 3,244.14 0.08 0.08 
Reds tripe 3.95 135.26 139.21 0.01 0.01 
Rougheye 30.91 275.46 0.99 307.36 1.97 1.97 
Shortraker 69.56 465.00 8.40 542.96 0.94 0.94 
Shortspine thornyhead 77.92 242.38 28.54 348.84 
Other rockfish 157.76 1,018.91 6.54 1,183.21 0.02 0.02 

ToTAL 2,163.14 7,468.51 48.33 9,679.98 3.02 0.02 

Washington-Oregon-California 
--------

Eureka Columbia Vancouver Total Eureka Columbia Vancouver Total 

Bocaccio 0.57 0.57 
Canary 0.04 
Chili pepper 0.62 
Darklotched 0.01 0.28 
Pacific ocean perch 0.15 
Reds tripe <0.01 
Splitnose 0.03 0.08 
Widow 0.08 5.60 
Yellowtail 2.67 
Other rockfish 0.06 

ToTAL 0.69 10.07 

T=Trace 

the foreign processing vessels were allowed to retain 
the above percentages of Pacific ocean perch and 
other rockfish and discard the catch in excess of those 
levels delivered to them by U .S. vessels. 

In 1982, a total of 868 t of rockfish were taken in 
the foreign and joint-venture fisheries which targeted 
on hake in the WOC region (Table 14 ). The catch 
of rockfish by the joint-venture fishery accounted for 
roughly 99% of the catch in 1982 (totals include 
catches of rockfish retained and discarded in the joint
venture fishery). Sixty-four percent of the rockfish 
catch occurred in the Vancouver area, an area only 
open to joint-venture fishing. Of the remaining por
tion of the rockfish catch, 28% was taken in the 

1.14 2.60 0.53 7.22 10.35 
0.04 0.08 1.67 27.01 28.76 
0.62 0.06 0.89 0.10 1.05 
0.29 0.19 1.15 0.01 1.35 
0.15 2.47 1.87 20.94 25.28 

<0.01 O.Dl 0,03 6.70 6.74 
0.11 O.Dl 0.15 0.16 
5.68 54.97 59. 11 101.83 215.91 
2.67 5.17 166.21 381.19 552.57 
0.06 0.90 1.12 13.43 15.45 

10.76 66.46 232 .73 558.43 857.62 

Columbia area, 8% in the Eureka area, and a trace 
( <0.1 t) in the Monterey area. Widow rockfish, S. 

jlavidus, and yellowtail rockfish, S. entomelas, were the 
predominant species taken in both the joint-venture 
and foreign fishery. These two species accounted for 
about 89% of the rockfish catch in 1982. 

CATCH OF FLATFISH 

In the 1982 foreign fishery in the Bering Sea/Aleu
tian region, yellowfin sole and Greenland turbot 
(Reinhardtius hippoglossoides) together constituted 82.5% 
of the total estimated flatfish catch (Table 15 ). Yel
lowfin sole, which was the target species of the freezer 
mothership fishery and some of the large freezer trawl-
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TABLE 15. Estimated catches (metric tons) of flatfish species by foreign and joint-venture fisheries, by area, 1982. 

Bering Sea/Aleutian areas 

Foreign catches Joint-venture catches 

Species of flatfish #I #2 #4 Total #1 #2 #4 Total 
------------

Alaska plaice 6,416.3 179.3 6,595.6 215.7 215.7 
Arrowtooth flounder 6,038.4 3,026.2 2,356.2 11,420.8 38.6 58.6 97.2 
Flathead sole 3,492.0 845.9 33.7 4,371.6 44.5 0.5 45.0 
Greenland turbot I 7,798.7 27,995.6 6,315.9 52,110.2 10.7 0.8 11.5 
Rock sole 2,736.5 I 19.7 313.0 3,169.2 8,536.8 138.0 8,674.8 
Y ellowfin sole 74,406.9 1,428.0 138.3 75,973.2 17,380.6 33.2 17,413.8 
Other flatfish 1,345.7 188.5 127.4 1,661.6 173.4 .4 . 173.8 

ToTAL 112,234.5 33,783.2 9,284.5 155,302.2 26,400.3 231.5 26,631.8 

Gulf of Alaska 
------ ·----- - -

Western Central Eastern 

Arrowtooth flounder 1,067.34 4,878.87 4.07 
Dover sole 29.55 420.82 6.42 
Flathead sole 62.90 1,132.28 40.11 
Rex sole 35.66 922.93 0.00 
Rock sole 191.44 101.80 0.00 
Other flatfish 25.80 59.87 7.45 

ToTAL 1,412.69 7,516.57 58.05 
------------------

ers, made up 66% of the estimated foreign flatfish 
landings in Area I. The total estimated catch of 
yellowfin sole by the foreign fishery was nearly 76,000 
tin 1982, a decrease of6.5% from the 81,000 t taken 
in the previous year. Greenland turbot, which was 
targeted on by many of the small freezer trawlers 
made up 83% and 63% of the estimated foreign 
flatfish catches in Areas 2 and 4, respectively. In 
Area I, some of the longline vessels and small trawlers 
targeted on Greenland turbot, where it constituted 
16% of the foreign flatfish catch. 

In the 1982 joint-venture fisheries, 26,632 t of flat
fish were landed; 66% of which was yellowfin sole. 
Rock sole (Lepidopsetta bilineata) was an important 
secondary species (33%). Most of the joint-venture 
fisheries flatfish catch was taken by the U.S.-U.S.S.R. 
joint-venture conducted in Bristol Bay (Area I). 

The catch of flatfish in the foreign fishery in the 
Gulf of Alaska in 1982 was about 9,000 t (Table 15). 
Arrowtooth flounder constituted 66% of the total 
flatfish catch. Other species of importance were 
flathead sole, Hippoglossoides elassodon (14%) and rex 
sole, Glyptocephalus zachirus (11 %). Less than 18 t of 
flatfish were landed in the joint-venture fishery . As 
in the foreign fishery, arrowtooth flounder (63.8%) 
was the primary species taken. 

Only about 6 t of flatfish were caught in the foreign 
and joint-venture fisheries in the WOC region. Ar
rowtooth flounder, Pacific sanddab (Citharichthys sordi-

Total Western Central Eastern Total 
------

5,950.28 0.82 10.60 11.42 
456.79 0.00 0.00 0.00 

1,235.29 0.36 0.72 1.08 
958.59 .17 0.00 0.17 
293.24 4.18 0.45 4.63 

93.12 0.36 0.00 0.36 

8,987.31 5.89 I 1.77 17.66 

dus), rex sole, and flathead sole accounted for 90% 
of the catch. 
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