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cedure, it is my pleasure as Chairman of the International North Pacific Fisheries 
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This report summarizes the activities of the International North Pacific Fisheries 
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I. REPORT OF THE 29TH ANNUAL MEETING-1982 

1. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought into 
force on June 12, 1953, with the exchange of ratifi
cations 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 pro
ductivity. The Convention established the Interna
tional North Pacific Fisheries Commission, which is 
composed of three national sections, each consisting 
of not more than four members appointed by the 
governments of the respective Contracting Parties. 
The Commission meets at least once annually, and 
oftener when necessary, and conducts its business 
between meetings through its permanent Secretariat 
in Vancouver, 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 
Fisheries 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 
origin of these species, and provide a forum 
for cooperation among the Contracting Parties 
with respect to these species; and 

(b) pending the establishment of an international 
organization with broader membership deal
ing with species other than anadromous 
species, provide a forum for cooperation 
among the Contracting Parties with respect to 
the study, analysis and exchange of scientific 
information and views relating to the stocks 
of non-anadromous species of the Convention 
area, including information and views relating 
to all relevant factors affecting these stocks, 
the promotion of sicentific 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 1982 (29th) Annual 
Meeting, the fourth conducted after formal amend
ment of the Convention. 

2. TIME and PLACE ofMEETING 

The 29th Annual Meeting of the International 
North Pacific Fisheries Commission was held in 
Tokyo, Japan, from November 2 to 5, 1982 under the 
chairmanship of Commissioner Kenjiro Nishimura of 
Japan. During the week immediately preceding the 
plenary sessions of the Commission, meetings of the 
Standing Committee on Biology and Research and 
its various sub-committees were held. Commissioner 
Shunichi Ohkuchi of Japan chaired those meetings 
and Dr. I. Ikeda of Japan acted as scientific convenor. 
The Standing Committee on Finance and Adminis
tration met on November 1 and 4 with Commissioner 
Yoshifumi Matsuda of Japan as Chairman. The Ad 
Hoc Committee on Marine Mammals met on Novem
ber 2 and 4 with Commissioner Yoshikazu Inoue of 
Japan as Chairman. 

3. PARTICIPANTS 

Persons participating in the 29th 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 1982 (Part 
II of this Annual Report). As in past years the 
Commissioners of each national section were assisted 
by a number of advisers and experts. At the invita
tion of the Commission, the International Pacific 
Halibut Commission was represented by an observer 
who also acted as a technical consultant on matters 
pertaining to halibut. The Commission values highly 
the cooperation and assistance shown in this con
sultation service. An observer was also present 
representing the Intergovernmt;ntal Oceanographic 
Commission. The total number of participants was 
153, including 11 from Canada, 85 from Japan, 39 
from the United States, 3 permanent and 13 tem
porary members of the Secretariat and 2 observers. 

4. AGENDA 

The agenda for the 29th Annual Meeting, a
dopted by the Commission, is Appendix 2 of this 
report. The sections of this report which follow 
cover the Commission's actions in relation to each 
item on the agenda. 

5. THE FIRST PLENARY SESSION 

The first plenary session of the 29th Annual Meet
ing, chaired by Commissioner Kenjiro Nishimura of 
Japan, was held on November 2, 1982 in the Ministry 
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Foreign Affairs (Gaimusho) in Tokyo, Japan. At this 
session, which was open to the public, there were 
addresses of welcome, statements by the national 
sections, introduction of delegations, and an address 
by the Chairman. 

Mr. Akira Matsuura, Director General of the 
Fisheries Agency of Japan, addressed the meeting and 
welcomed delegates to Japan. The text of his address 
was as follows: 

At this opening of the 29th Annual Meeting of the International 
North Pacific Fisheries Commission, it is my great pleasure to 
have the opportunity to speak to you on behalf of the Government 

of Japan. 
I would first like to extend my warmest welcome to the del

egates and observers from Canada and the United States who 
came to Japan to attend this annual meeting. I myself served 
as a Commissioner for the Japanese National Section from 1974 
to 1978, and I am delighted to see many old friends here again 
with whom I worked at annual meetings during that time. 

The years when I participated in the activities of the Com
mission were years when coastal countries one after another, 
including the United States, were establishing 200-mile zones, 
bringing about a revolutionary change in the regime of manage
ment of the world's fishery resources. In those days, my col
leagues and I in the Japanese Government were kept very busy 
with negotiations with various governments, and the conditions 
surrounding Japan's pelagic fisheries have since become in
creasingly severe. Moreover, in recent years rising prices of 
fuel oil, equipment and materials have been adding substantial 
burdens to the fisheries industry in Japan. 

The current situation regarding Japan's fisheries industry is, 
as I have said, very difficult. The need for marine products, 
which provide half of the total supply of animal protein con
sumed in Japan, continues to increase. They still play a vital 
role in Japan as a source of food for its people. 

In order to revitalize Japan's fisheries and give them an im
proved basis for future development, the Government is now 
adopting various measures, including structural strengthening 
of Japan's fishing industry, rationalization of the industry's 
operations and the development of new processed marine 
products. 

Pelagic fisheries still account for an important part of Japan's 
fishing industry, and the North Pacific is one of the most impor
tant fishing grounds for Japanese pelagic fisheries. Japan will 
continue to cooperate with the development of the United States 
and Canadian fisheries in this area. At the same time, Japan 
sincerely hopes that the United States and Canada will give 
special consideration to the steady continuation of Japanese 
fishing operations in their fishery zones, so that harmonious 
development in fisheries of our three countries will result. I 
believe that such a cooperative approach will best further the 
interests of the three countries in the long term. 

We recognize that the United States and Canada have been 
placing particular emphasis on the development of their own 
fisheries since establishing their 200-mile fishery zones. Japan 
has cooperated in every possible way with the United States and 
Canada in their efforts to develop and utilize those species not 

yet utilized by them. However, while it is easy to talk of fishery 
developments, the fact is that it is not by any means so easy a task 
to master. This is, of course, known to all of you here, who have 
expert knowledge of fisheries . 

For example, the development of fisheries in the Bering Sea
Alaskan waters, from which an annual catch of approximately 
one million two hundred thousand tons is registered, required 
several decades of efforts by Japanese fisheries, including the ex
ploration of fishing grounds, the accumulation of scientific know
ledge of the resources there through surveys and research, the 
development of products suited to the species offish caught there, 
and the development of markets for such products. In this con
text, I believe that a gradual and steady approach will be needed 
for the development of fisheries of the United States and Canada. 

We would like to emphasize the fact that the need for attaining 
full utilization of the fishery resources in the North Pacific, with 
due regard to the condition of those resources based on scientific 
evidence, is ever increasing. 

For nearly thirty years, our three countries have worked in 
this Commission for the proper conservation and rational utili
zation of the fishery resources in the North Pacific with a fine 
record of achievement and solutions have been found to a number 
of difficult problems encountered in that process. One example 
of the success which has resulted from such cooperation is the fact, 
as reported at the last annual meeting, that the number of inter
cepted sockeye of North American origin has been found to be 
at a low level which would have little effect on the sockeye run 
off the coasts of the United States and Canada. 

Let me express my fervent hope that the activity of this Com
mission, with its long tradition of cooperation among the three 
Parties and with a fine record of achievement, may see yet greater 
development in the future and that this annual meeting will 
produce results more fruitful than ever before. 

It is now mid-autum in Japan. Nature in this season is ex
ceptionally beautiful here, and there are available a variety of 
the season's delicacies from land and sea. I hope that those of 
you from the United States and Canada will fully enjoy the 
things that autumn brings in Japan while working hard at this 
meeting. Let me conclude by wishing you a productive and 
pleasant stay in Japan. 

Commissioner H. Douglas Johnston, Chairman of 
the Canadian National Section, addressed the session. 
In his opening remarks Mr. Johnston congratualted 
Commission Chairman Mr. Nishimura on his recent 
award by Japan of the Second Class Order of the 
Rising Sun. He welcomed the new Japanese Com
missioner, Mr. Ohkuchi, paid tribute to retiring 
Commissioner, Mr. Ikenaga, and expressed regret 
over the passing of former Commission associates 
Mr. Roger Hager of Canada and Mr. Truman 
Emberg of the United States. He also welcomed 
Mr. Shuichi Takehama to his new position as Assis
tant Director of the Commission. He noted that 
at this meeting a number of issues important to 
Canada would be discussed and that Canada was 
particularly concerned about the potential impact on 
Canadian salmon by the extensive driftnet fisheries 
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for other species. Mr. Johnston said the Commission 
faced further tests of its ability to resolve important 
international issues. It had successfully passed earlier 
tests, and the Canadian Section would work diligently 
in order to achieve satisfactory resolutions to all the 
issues faced. The scientific meetings which preceded 
the plenary session had provided an important 
stepping stone in this regard. 

Commissioner Elmer E. Rasmuson, Chairman of 
the United States National Section, addressed the 
session. He welcomed Mr. Takehama to his new 
position and Mr. Ohkuchi as new Japanese Commis
sioner. He also noted with regret the passing of Mr. 
Hager and Mr. Emberg. He continued as follows: 

As we look over the discussion topics for this meeting, we are 
reminded that a free and complete exchange of scientific informa
tion is of paramount importance to the work of our Commission. 
The frequent meetings of our scientific advisors and the interna
tional symposia continue to show the mutual benefit which 
otherwise could not be achieved. Moreover, as we develop 
our own research and management goals, we should not forget 
the contributions which can be made by other countries for the 
proper conservation, protection, and management of the marine 
resources of the North Pacific. 

Let me briefly now outline a number of our concerns. First of 
all, we have received notification from U.S. enforcement agencies 
that there have been an increasing number of violations of 
INPFC time/area closures. We are concerned that such willful 
actions bias our statistical data and seriously jeopardize the con
servation goals of this Commission. We also believe it is impor
tant for Japan to assume greater responsibility for the activities 
of the land based fishery, and thereby reduce out-of-area fishing 

violations. 
Secondly, a serious problem exists regarding the rapid devel

opment of new driftnet fisheries for squid and other species 
in the North Pacific Ocean. These fisheries are potentially 
damaging to North American salmonid stocks since the limits 
of the fisheries overlap the distribution of salmon. We believe 
that considerable opportunities still exist for interception of 
salmon, despite Japanese regulations limiting the eastern and 
northern extent of its driftnet fisheries. We are disturbed over the 
high frequency of scarred and net-marked salmon in southeast 
Alaska which may, in part, be cause by out-of-area fishing and 
these high seas driftnet fisheries. 

Since tagging research has been initiated south of 46°N, we are 
finding more evidence of salmonids of North American origin in 
the landbased fishing area. We believe it is important to continue 
necessary research to determine the extent of such interception 
of North American fish. 

With regard to the salmon mothership fishery, we have noted 
that significant numbers of chinook salmon of North American 
origin can be intercepted. Our scientists have determined that 
for every pound of chinook salmon intercepted by the fishery, 
there is a four to six-fold loss of returns to North America. This 
interception is highly detrimental to the economic and social 
well-being of western Alaska. During our forthcoming delibera
tions, the U .S. will offer proposals designed to reduce these 

interceptions. 
The U.S. National Section is pleased with the scientific observer 

program on Japanese salmon motherships. However, if we are 
to fully achieve the research objectives of this program, it is 
necessary to extend these observations to catcher boats as well. 

With regard to marine mammals, the United States is pleased 
to note Japan's effort with regard to gear research to reduce the 
incidental take of marine mammals. We wish to encourage the 
continuation of a strong gear research program by Japan, and 
the development of a plan to implement gear which reduces 
the take of Dall's porpoise in the entire commercial fishery. 
Indeed, we believe the sooner such gear modifications are begun, 
the more readily we will make concrete progress toward the re
duction of the incidental take of marine mammals. It is most 
important that every effort be made to achieve this goal. 

Regarding the collection of biological samples from Dall's 
porpoise incidentally taken by the Japanese landbased salmon 
fishery, we are pleased to note progress in this area and encourage 
Japan to continue with efforts to obtain adequate samples for 
comparison with those collected in the mothership fishery. 

In conclusion, I wish to express our delegation's pleasure in 
being here again in Tokyo. We have every expectation that 
our discussions this week will be fruitful and productive. 

Commissioner Yoshifumi Matsuda, spokesman for 
the Japanese National Section, addressed the session 
as follows: 

At this opening session of the 29th Annual Meeting of the 
International North Pacific Fisheries Commission, it is a great 
pleasure for me to have this opportunity of addressing you on 
behalf of the Japanese National Section. 

As the host country, we are very happy to have this annual 
meeting here in Tokyo with Commissioners and members of 
the delegations from Canada and the United States and to 
discuss the management of fishery resources of the North Pacific 
which is of common concern to us. The membersoftheJapanese 
National Section hope that participants gathered here may renew 
and foster lasting friendships on this occasion. 

Since the last meeting, there has been ' a change in the mem
bership of the Japanese National Section. Mr. lkenaga, who 
attended the 1981 Annual Meeting in Vancouver, resigned from 
the office of Commissioner last September. Mr. Shunichi 
Ohkuchi, President of the Nippon Suisan Co., Ltd., succeeds 
Mr. Ikenaga. Before joining the above company, Mr. Ohkuchi 
served in the Ministry of Agriculture, Forestry and Fisheries. 
Since he was in the government service he has been much in
volved in a wide range of international fishery issues, and is 
thoroughly acquainted with the activities of this Commission. 

We have been advised that Mr. Roger T . Hager, who contri
buted greatly to the Commission for many years as a Commis
sioner for Canada, passed away last January. We wish, at this 
time, to express our profound regret at his death. At the same 
time we would like to pay tribute to Mr. Emberg, who was active 
in this Commission for many years as an adviser to the United 

States National Section. 
Dr. Forrester succeeded Mr. Shima last January as Executive 

Director of the Commission and Mr. Takehama was appointed 
last March as the new Assistant Director. Mr. Takehama is from 
the Fisheries Agency of Japan. We wish them every success in 
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their new posts. 
In April of this year, the Convention on the Law of the Sea 

was adopted in New York, and the meeting for signing the Con
vention is to be held at the end of this year. This will bring to 
an end the Third United Nations Conference on the Law of the 
Sea, which has continued for so many years. During these years, 
we have seen in the field of fisheries the establishment of200-mile 
zones by one coastal country after another through the extension 
of jurisdiction, and this regime of the 200-mile zones has come to 
be recognized internationally. Under this regime, Japan will 
continue to intensify its scientific research of the resources and 
will make yet greater efforts for the conservation and effective 
utilization of the resources in the North Pacific. 

Thanks to the research and analysis by the scientists of our 
three countries, the present condition of the stocks in this area 
including such species as pollock, Pacific cod, and flatfish, has 
been found to be generally favourable. Japan sincerely hopes 
that, given this condition, the resources will be allowed to be 
utilized more effectively. 

In recent years, the United States and Canada have placed 
particular emphasis on the development of their fisheries. Japan 
fully understands such trends and has taken a cooperative attitude 
toward them in their endeavour in every direction. Japan will 
spare no pain to further cooperate. I must, however, mention 
here that, parallel with such development activity by the United 
States and Canada, the stable continuation of Japan's traditional 
fisheries in the North Pacific must not be prevented. 

The Japanese National Section believes that it is vital for our 
three countries to continue to cooperate with one another for 
the conservation of the abundant fishery resources of the North 
Pacific and their effective utilization, exercising wisdom in 
dealing with the various difficult problems confronting us. 
Although in that process there may arise differences of opinion 
among the Parties, I am convinced that we will ultimately arrive 
at proper solutions to problems by working together in the tradi
tional spirit of mutual understanding and cooperation. 

With regard to the matter of the incidental taking of marine 
mammals such as Dall's porpoise, Japan has been faithfully con
ducting the research, referred to in Article 10 of the Convention, 
for the purpose of avoiding the incidental taking of marine 
mammals, along the lines of the Memorandum of Understanding 
signed in June 1981, between Japan and the United States. 
Due to certain circumstances, just before the dedicated vessel 
was due to leave, the American scientists were unable to partici
pate in the joint survey this year, which rendered the carrying 
out of the survey within the United States 200-mile fishery zone 
impossible. However, this will not affect Japan's determination 
to continue its efforts to reduce the incidental taking of DaB's 
porpoise by the Japanese fishing operations. Japan hopes that 
all in the United States and Canada will take note of Japan's such 
effort and performance. 

Let me conclude by expressing the hope of the Japanese 
National Section that, through a frank and positive exchange of 
views among the Commissioners and other persons here, this 
Tokyo meeting may produce truly fruitful results, as before, and 
that you will fully enjoy your stay in Tokyo in this autumn season. 

The Chairman of the Commission, Mr. Kenjiro 
Nishimura, addressed the session. The text of his 

address was as follows: 

At this opening session of the 29th Annual Meeting of the 
International North Pacific Fisheries Commission, it is my great 
pleasure to say a few words as Chairman of the Commission. 

First of all, on behalf of the Commission, I would like to offer 
Mr. Matsuura, Director General of the Fisheries Agency, my 
sincere thanks for his warm words of welcome to participants 
from Canada and the United States. 

I feel particularly happy to meet my colleagues of long associa
tion and hope that our friendship will make my chairmanship 
an enjoyable task rather than a difficult obligation. I would 
also like to extend my heartiest welcome to new participants and 
hope that you will extend to this Commission the same unfalter
ing support as did your predecessors. 

As Chairman, I warmly welcome Mr. Ohkuchi, who is joining 
us this year as a new Commissioner from Japan. He has suc
ceeded Mr. Ikenaga. 

It was with deep regret that we learned in January of the 
passing of Mr. Roger T. Hager, who served as a Commissioner of 
the Canadian National Section for so many years, from the first 
Annual Meeting in 1954 until 1963, and also the passing of Mr. 
Emberg, adviser to the United States National Section. I would 
like to pay tribute here to these two gentlemen. 

Following the resignation in January of Mr. Shima, who 
worked so energetically for the efficient running of the Secretariat 
during his three year tenure as Executive Director, Dr. Forrester 
and Mr. Takehama assumed the posts of Executive Director and 
Assistant Director, respectively. I offer them my warmest con
gratulations. I am happy to be working with them at this annual 
meeting, and know that they will serve the Commission loyally 
and effectively in the coming years. 

This is the fifth annual meeting since we went through a transi
tion to the revised Convention. It is gratifying to note that 
during this period, the Commission has been operating so actively 
in such areas as scientific studies to determine the continent of 
origin of anadromous species migrating in the waters south of 46° 
north latitude, joint surveys relating to resources of bottomfishes 
and studies on marine mammals incidentally taken in the 
Japanese salmon gillnet fishery. I look forward to a frank ex
change of views at this annual meeting on achievements to date 
in these activities. 

Next year, this Commission will enter the thirtieth year of its 

existence. I am convinced that not only the three Contracting 
Parties but all nations of the world appreciate the important role 
which has been played by the Commission in the proper con
servation and rational utilization of the North Pacific fishery 
resources. This has been done on the basis of the results of 
a wide range of scientific research by our three contries over 
many years. Let me express the ardent hope that this Commis
sion's activity may see further development in the years to come, 
and that this year's annual meeting may produce meaningful 
results, giving further momentum to our activities. Let me 
conclude by requesting the help of all the Commissioners and of 
all others participating in this annual meeting. 

6. PROCEDURES 

The Commission continued without change pro
cedures followed at past annual meetings. 
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7. CONSIDERATION OF ADMINISTRATIVE MATTERS 

7(a) Report of the Chairman 

The Commission adopted the address given by 
Mr. Kenjiro Nishimura of Japan at the opening 
plenary session as the Chairman's report to the Com
mission for 1982. 

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 Adminis
tration: 

i. Auditor's report for the fiscal year ended June 30, 1982 
ii. Details of items in the auditors' report for the 1981/82 fiscal 

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

iii. Budget estimate for the fiscal year beginning July 1, 1983 
and budget forecast for the fiscal year beginning July 1, 
1984. The Commission recommended that a budget totall
ing $318,456 (Canadian funds) be adopted for the fiscal 
year beginning July 1, 1983. Each Contracting Party is to 
contribute a one-third share ($106,152). This amount is 
unchanged from that contributed in the 1982f83 fiscal year. 
The committee presented to the Commission for future 
discussion a budget forecast totalling $334,380 (Canadian 
funds) for the fiscal year beginning July 1, 1984. The 
budget forecast represents a 5% increase over the budget 
for the 1983/84 fiscal year. 

1v. Report on financial situation in current fiscal year (1982/83). 
During consideration of the financial situation in the current 
fiscal year, the committee endorsed and the Commission 
subsequently adopted a set of staff regulations for Secretariat 
personnel. The committee also instructed the Executive 
Director to review all job descriptions of Secretariat per
sonnel and report on that review as soon as possible after 
the annual meeting. 

v. Administrative report for 1982 
The committee reviewed this report submitted by the Secre
tariat (p. 26 of this report) and recommended its acceptance 
by the Commission. 

v1. Status of receipt of information pertinent to Articles III 
1 (e) and IX 2. 
In discussion of this item the committee agreed that national 
sections should continue submission of reports as in pre
vious years. 

7(c) Other administrative actions 

The Commission endorsed the committee recom
mendations that the first plenary session of the 30th 
Annual Meeting of the Commission be held on 
Tuesday, November 1, 1983, in Anchorage, Alaska, 
and that the 31st Annual Meeting be held in 

Vancouver, Canada, with the first plenary session on 
Tuesday, November 6, 1984. 

The Commission also endorsed the committee 
recommendation that meetings of the Standing 
Committee on Finance and Administration associated 
with the 1983 Annual Meeting be convened on 
October 31, 1983. 

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 1982 Annual Meeting the 
committee established three sub-committees to assist 
in the conduct of its work. These were: the Sub
Committee on Salmon; the Sub-Committee on Non
Anadromous Species which included two panels to 
consider matters related to the Bering Sea and the 
northeast Pacific; and the Sub-Committee on King 
and Tanner Crab. The 1982 Report of the Standing 
Committee on Biology and Research contained ap
pendices prepared by these particular sub-committees 
and references is made in the following sections to 
the report and certain of its appendices. 

Progress in publication of research and other 
material by the Commission was reviewed by the 
committee. A composite list of research reports 
related to the Commission'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 Sub-Committee on King and Tanner Crab is 
dissolved and its responsibilities are to be assumed by 
a newly established King and Tanner Crab Panel 
within the Sub-Committee on Non-Anadromous 
Species. Amended terms of reference for the Sub
Committee on Non-Anadromous Species were 
adopted as follows: 

(a) To carry out the fullest possible exchange of 
basic statistical and biological information on 
stocks of halibut, other groundfish, king and 
tanner crab, and such additional non-anadro-
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mous species of the Bering Sea and northeast 
Pacific as may be required 

(b) To study, analyze, and summarize such infor
mation together with data concerning all 
relevant factors affecting stocks of mutual 
interest as a basis for an exchange ofviews 

(c) To recommend, where appropriate, scientific 
research designed to fill gaps in knowledge of 
these stocks 

(d) To review and make recommendations con
cerning the exchange of catch and effort 
statistics for presentation in documents and in 
the Commission's Statistical Yearbook and 
Bulletin series 

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

9. AcTIVITIES oF THE CoMMISSION CoNCERNING 

SALMONIDS 

9(a) Background 

New responsibilities with respect to salmon had 
been assigned 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 
collection, exchange and analysis of scientific data 
regarding anadromous species, including data re
garding the continent of origin of these species, and 
provide a forum for cooperation among the Con
tracting Parties with respect to these species; and (2) 
coordinate scientific studies to determine the continent 
of origin of anadromous species migrating in the 
waters south of 46° north latitude, and following three 
years of such studies make recommendations if appro
priate relating to the conservation of salmon of North 
American origin. To aid in these responsibilities 
the Contracting Parties agreed to establish a scientific 
program to coordinate their scientific research activ
ities in the Convention area. 

9 (b) Salmonid Research 

The Standing Committee on Biology and Research 
is responsible for planning and coordinating the 
research 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 29th Annual Meeting, the committee referred 
matters concerning salmonids to a Sub-Committee on 

Salmon with terms of reference as adopted by the 
Commission at the 1978 Annual Meeting. 

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

( 1) Studies on distribution and continent of origin of salmonids 

The sub-committee notes that the 1982 research program was 
diverse and provided much new information pertaining to 
Articles III I.( a) and III l.(d) of the Protocol. Significant new 
knowledge was gained from high seas tagging experiments, coded
wire tag recovery, scale pattern analyses, genetic (i.e. electro
phoretic) study, and from analyses of catch statistics and bio
logical data. 

The three national sections agreed that the Ad Hoc Salmon 
Research Coordinating Group was instrumental in close research 
coordination and concentration of study on subjects of highest 
mutual priority. The sub-committee recommended that the 
group continue to function through correspondence and, if later 
deemed necessary, by meeting at a mutually convenient place 
and time. The committee endorsed this recommendation. 

The national sections' tentative research plans for 1983 were 
exchanged and discussed. Japan will have a program generally 
similar to that of 1982, with some shift in emphasis in continent 
of origin studies. Canada will initiate chinook scale pattern 
analysis for purposes of stock identification, and perhaps parasi
tological analysis of steelhead origins. The United States will 
continue scale pattern analyses of coho and particularly chinook 
salmon, studies of steelhead ocean distribution and origins, and 
will increase efforts to monitor and sample Alaskan chinook 
salmon. The United States also intends to collect further informa
tion on the nature and incidence of marked and scarred salmon 

in the southeastern Alaska troll fishery. The U.S. proposal for 
the 1983 salmon mothership observer program includes occa
sional boarding of catcher boats by U.S. salmon observers for 
the purpose of directly monitoring salmon catches inside the U.S. 
FCZ. 

(a) Studies pertinent to Article III 1. (d) 
The sub-committee reviewed new information on continental 

origins of salmonids, south of 46°N latitude. Important new 
findings (and their source) include: (I) immature east Kamchatka 
sockeye occur south of 46°N (tagging), (2) southeastern Alaska/ 
British Columbia sockeye probably do not occur southwest of 
46°N, 175°W at more than very low levels of relative abundance 
(scale pattern analysis); (3) North American and Sakhalin chum 
salmon occur south of 46°N and between 175°E-175°W (tagg
ing), (4) west Kamchatka and north Okhotsk Sea coho occur 
south of 46°N and between 175°E-175°W (tagging), and (5) 
North American steelhead south of 46°N occur as far west as 
l77°33'E, and may intermingle with a similar Asian species as 
far west as 160°E (tagging and genetic studies). 

The sub-committee members felt that the committee and the 
Commission would benefit from a short, updated summary 
of information on continental origins of salmonids south of 
46°N, and included such a summary in their report. Although 
the level of knowledge varies greatly for the species, the sub
committee is generally pleased that much information has been 
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gained on this Protocol matter in five years of coordinated and 
intensified research. However, the sub-committee notes that 
only the Commission can determine the appropriate precision 
of information necessary for making recommendations under 
Article III l.(d). The committee concurred with the sub
committee's recommendation to request the Commission's advice 
on this issue. The sub-committee also considered the need for 
further research pertinent to Article III l.(d) in light of other 
priorities and subjects of importance to the Contracting Parties 
and Commission. The committee endorsed the sub-committee's 
recommendation that research effort be continued to advance 
the overall study of salmonid continental origins, including study 
pertinent to the area south of 46°N and between 175°E and 
175°W. 

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

The sub-committee reports that there was a great increase in 
knowledge on the origins and distributions of chinook salmon and 
steelhead trout in waters north of 46°N. North American 
chinook of non-western Alaskan origin are now known to occur 
in the southeastern Bering Sea, and the known range of British 
Columbia chinook salmon was greatly extended westward to 
the eastern Aleutian Islands area. Genetic study and an analysis 
of detailed steelhead research catch and biological data provided 
preliminary information on age and sex composition, and on the 
area of intermingling of Asian and North American steelhead 

trout (Salmo spp.). 
(c) Coded-wire tag recovery program 
The recently coordinated effort to recover coded-wire tagged 

salmonids on the high seas resulted in !53 new recoveries in 1982, 
which provided information on salmonid origins including im
portant range extensions for North American chinook salmon 
and stef'lhead trout. The number of salmonids examined by 
U.S. salmon observers on Japanese mothership~ increased in 1982, 
and Japan returned in a timely fashion snout samples collected 
by research vessels. The sub-committee notes that the research 
plans of the national sections indicate that an equally strong 
recovery effort is intended for 1983. 

(d) Summary of other new information 
Besides the new range extensions pertinent to Articles III l.(a) 

and III I.(d) summarized above, there was a new U.S. estimate 
on the potential yield loss to western Alaskan and Canadian 
Yukon fisheries (estimated to be 5, 700 t) resulting from the large 
1980 Japanese mothership catch of chinook salmon, although 
opinions of the sub-committee members varied on the validity of 
the estimate. A pilot study indicated that separability of regional 
chinook salmon stocks ranging from Kamchatka to Washington/ 
Oregon is sufficient to warrant scale pattern analyses of chinook 
origins in high seas salmon and groundfish fishery areas. New 
information was also gained on the incidental catches of salmon 
by foreign and joint-venture groundfish fisheries in the respective 
fishery zones of the United States and Canada. 

(2) Data and sample exchanges and publications 

The sub-committee reviewed the status of publications of joint 
comprehensive reports on salmon, the Statistical Yearbooks, and 
bulletins. The draft comprehensive report on masu salmon is 
under preliminary review, and the proposed bulletin on juvenile 
salmonid migrations is under formal review. The sub-committee 

recommended that preparation of two new joint comprehensive 
reports be initiated on: (I) origins of salmonids migrating in 
North Pacific waters south of 46°N, and (2) distribution and 
origins of steelhead trout in offshore waters of the North Pacific 
Ocean. The committee endorsed this recommendation. 

The sub-committee notes that the exchange of statistics, re
search data and samples between the three nations is up to date 
generally. The extensive exchanges of computer tapes, scale 
samples and biological data were recorded by the Secretariat. 
All submissions of 1981 catch data have been made in accordance 
with the Memorandum of Understanding. The sub-committee 
is pleased that steel head catch statistics for the land based driftnet 
fishery have been submitted for the first time. 

(3) Special panel topic 

The sub-committee discussed U.S. estimates of interceptions of 
North American sockeye salmon by the Japanese landbased 
driftnet fishery in 1972-81. The estimation procedure made 
use of recent scale pattern analyses by the United States and of 
age and maturity data provided by Japan. Interception esti
mates were made for an average of only 78.4% of the 1972-81 
catches, because of certain limitations in the scale pattern analysis. 
Analysis of the results was done with respect to the periods 
1972-76 (before major changes in the fishery occurred) and 
1978-81 (when the fishery operated under the Annex to the 
revised Protocol). The United States concluded that the average 
annual interception of North American sockeye declined from 
about 350,000 fish in 1972-76 to about 82,000 fish in 1978-81. 
These figures represent estimated interception rates of 13.7% 
and 11.0%, respectively. While the closure of the area east of 
175°E has resulted in a somewhat decreased interception rate, the 
decline in magnitude of interceptions is due mostly to the overall 
reduction of sockeye catches in the recent period. However, the 
United States noted that proper assessment of the effect of recent 
changes in the fishery was limited because of the estimation pro
cedure necessitated by inadequate research sampling coverage in 
the landbased area. 

Discussion that followed the U.S. presentation centered on the 
methods employed in the original scale pattern study and in 
the actual estimation of interceptions. The use of averaged 
1972-76 stock composition estimates for application to the later 
period was identified as a potential source of bias in the analysis. 
The effect of using possibly spurious stock composition estimates 
was also discussed. The United States expressed concern about 
the accuracy of the commercial statistics, and indicated that if 
a fraction of the catch was actually made northeast of the reported 
areas, then the composition of North American fish in the catch 
would be higher than estimated. 

The sub-committee benefited from the discussions and recom
mended continuation of the special panel topic of how the pattern 
of high seas exploitation of regional salmon stocks has changed 
over the years. Topics proposed for 1983 are (I) stock com
position of the Bering Sea chinook catch and (2) contribution of 
Japanese hatchery-reared chum to the high seas fisheries. The 
committee concurred with this recommendation, and recom
mended that priority be given to studying the origins of Bering 
Sea chinook, since that is a subject of greater concern to the 
Commission. For the 1984 Annual Meeting the sub-committee 
recommended to .loin with the Sub-Committee on Non-Anadro-
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mous Species in a panel discussion on fish agt-ing. The committee 
also endorsed these recommendations. 

(4) Other business 

At the 1981 Annual Meeting the United States requested infor
mation on the developing Japanese high seas driftnet fisheries 
for squid, for marlin and others, and for pomfret because of 
concern that North American salmon were being taken inciden
tally. Japan provided this information in three documents 
presented at the March 1982 meeting of the Ad Hoc Salmon 
Research Coordinating Group and requested information on 
the reported incidence of scarred salmon in catches of the south
eastern Alaska salmon troll fishery. Japan reported that special 
time-area fishing regulations were implemented for the squid 
driftnet fishery in 1981 to eliminate potential salmon intercep
tions. At the present meeting Japan reported that virtually 
identical northern boundary regulations will be implemented in 
November 1982 for the marlin-and-others driftnet fishery for 
the months June-December. 

The sub-committee discussed a U.S. document on sea surface 
temperature and salmon distribution relative to the monthly 
northern boundaries of the squid driftnet fishery. Although 
research vessel CPUE of salmon was very low in water tempera
tures above IS°C, it was shown that current time-area regulations 
do not restrict the squid fishery to waters warmer than lS°C, 
that flying squid occur in abundance in water colder than IS°C, 
and that the distributions of salmon and flying squid must 
overlap considerably. The United States outlined their recom
mendations for continued research on the subject of surface tem
perature and salmon distribution relative to the Japanese driftnet 
fishery. The sub-committee agreed to exchange ideas and plans 
through correspondence. 

Japan requested that the United States and Canada provide 
information on other potential causes of the scars seen on North 
American troll-caught salmon, and asserted that marks observed 
in photos of marked southeastern Alaska salmon could not have 
been caused by driftnets used in Japan's high seas fisheries. 

(S) Future meetings 

The sub-committee notes that the rapporteur system again 
greatly facilitated preparation of the report and free time for 
substantive discussion. The committee endorsed the sub
committee's recommendation to continue the rapporteur system 
in 1983. 

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

Canadian comments: 
With reference to the studies on distribution and continent of 

origin of salmonids, we are pleased to note the amount of new 
information providt-d pertaining to Articles III l.(a) and III 
l.(d) of the Protocol. The incidental catch in the trawl fisheries 
in the Aleutian Area of Canadian chinook salmon of British 
Columbia origin is especially noteworthy to Canada. This, along 
with the other new information on distribution indicates the 
necessity for continued research and tagging programs to further 

clarify the ocean distribution of various salmon stocks. 
Catches of chinook salmon in the mothership fishery as well as 

incidental catches in the trawl fishery of the eastern Bering Sea 
are of increasing concern to Canada. Large numbers of chinook 
salmon originate in the Canadian section of the Yukon River and 
are subject to interception in the Bering Sea. We are, therefore, 
encouraged by the attention which the committee's report pays 
to this issue and by the informal exchanges which have taken 
place during this meeting. We wish to indicate at this time our 
strong desire to see steps taken by Japan to eliminate its catches 
of chinook salmon in the central and eastern Bering Sea and be
lieve a change in fishing patterns in the mothership fishery can be 
accomplished that will reduce interceptions of Yukon River 
chinook salmon without adversely affecting the economics of 
the Japanese fleet. 

Steelhead is of particular interest to Canada and we support 
the need for further studies of continent of origin of steelhead 
taken on the high seas. We emphasize that this species of great 
economic importance in the recreational fisheries of the west 
coast of Canada and reiterate the need for obtaining biological 
information from steelhead caught in Japanese research and com
mercial fishing operations. In this connection, we anticipate 
Japan's cooperation in fulfilling Canada's request for samples of 
steelhead taken by research vessels. Further, we recommend 
that steelhead caught incidentally by the high seas fisheries be 
sampled for biological data and for stock identification. We 
look forward to learning of the results of this program at next 
year's annual meeting. 

We are pleased with information made available by Japan on 
the squid, marlin, and other fisheries in the North Pacific. 

We note with satisfaction that the Ad Hoc Salmon Research 
Coordinating Group has met during this annual meeting, and 
that a subsequent meeting will be held in either Seattle or 
Vancouver, if necessary, to finalize research plans and other 
matters raised at informal sessions during this meeting. 

We note that the preparation of comprehensive joint reports 
on salmon in recent years has provided excellent synopses of 
the state of our knowledge of these species, and we enthusias
tically support the recommendation to initiate joint reports on 
steel head and on the origins of salmon occurring south of 46°N. 

With respect to the scientific studies to determine the continent 
of origin of anadromous species migrating in waters south of 46° 
north latitude, we have reviewed the tagging and scale pattern 
analyses put before the Commission by the Standing Committee 
on Biology and Research and are encouraged by the advances 
made in our knowledge of the origins of salmon occurring in this 
area. Canada commends the research which has been accom
plished. However, we consider that the results are still insuf
ficient to warrant any recommendation to am~nd the Annex to 
the Convention. We recommend, therefore, that research be 
continued on the question of the origins of salmon in the waters 
south of 46°N, and that the situation be reviewed again at the 
next annual meeting. 

In reviewing the Report of the Standing Committet> on Biology 
and Research the Canadian Section is left with a sense of unease 
over the potential incidental catches of salmon in the fisheries for 
squid and marlin and others. Our concern over these new and 
burgeoning high seas driftnet fisheries is heightened by reports 
of net scarred salmon and by the problems caused by lost gear 
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and the resulting " ghost fishing " which could have a serious 
impact on salmomds. We will pay considerable attention to 
the5e matters in future, and await with interest the presentation 
offurther information at the 1983 Annual Meeting. 

United States comments: 

The United States is pleased with the new advances in infor
mation on di5tribution and origin of salmonids pertaining to 
Articles III !.(a) and III !.(d) of the Protocol. Much new 
knowledge is being gained through diligent research. We en
courage the continuation of studies on distribution and origin of 
salmonids, particularly with respect to the land based fishing area; 
the driftnet fishing areas for squid and albacore; steelhead trout; 
and chinook and chum salmon in the Bering Sea. 

The United States is pleased that Japan has undertaken a 
voluntary program to limit the average annual catch of chinook 
salmon in the mothership salmon fishery. The numbers of 
chinook salmon reported taken during the past two seasons are 
much reduced from the peak levt>l taken in 1980. Neverthless, 
we remain very concerned as to the present and future effective
ness of these measures in limiting interceptions of North American 
chinook salmon. 

In our statement on this agenda item in 1981 we pointed out 
the extreme subsistence and commercial dependence of residents 
of western Alaska on this resource. We noted that the current 
voluntary catch limit imposed by the Japanese Government and 
industry did not prevent concentration of effort in areas of high 
North American chinook salmon abundance. We further sug
gested that effort east of 180° in the central Bering Sea be mini
mized since essentially all chinook salmon taken in this area are 
of North American origin. North American chinook salmon 
taken west of this line are of a lower, although significant, pro
portion of the total catch. 

We are disappointro that in 1982, fishing effort expended east 
of 180° was increased over the 1981 level and was nearly equal to 
that in 1980 when the record level of chinook salmon was taken. 
Generally, effort in the past three years has been higher east of 
180° than to the west. We remain concerned that there is no 
way for us to verify the chinook salmon catch level since we 
cannot be certain that discarding of chinook salmon is not 
occurring. The United States does not have observers on catcher 
boats or motherships outside our FCZ in this area of special con
cern. In this regard, we request that arrangements proceed 
with Japanese officials to extend the salmon scientific observer 
program to include observations on catcher boats, at least inside 
the U.S. FCZ. We strongly believe that this cooperation is 
essential as a further step in clarifying interpretation of catch and 
CPUE statistics of this fishery. 

Examination of historic Japanese salmon catch and fishing 
effort data for the central Bering Sea indicates that chum salmon 
catches of the magnitude taken east of 180° prior to 1978 could be 
achieved west of 180° under present conditions. We believe 
that fishing west of 180° in the Bering Sea would substantially 
reduce interceptions of sockeye, chum and especially chinook 
salmon of North American origin while affecting only a small 
fraction' of the recent annual catch of salmon. 

Given the extreme socio-economic concerns of fishermen of 
western Alaska and the Yukon for interceptions of North 
American chinook salmon and the very high (four to six-fold) 

yield loss for this species when taken in the high seas, the United 
States strongly recommends that the mothership fishing effort be 
moved from areas of abundance of North American chinook 
salmon to avoid the1r interception. It is our view that movement 
of mothership fishing effort west of 180° in the central Bering 
Sea would demonstrate Japan's willingness to minimize the inter
ception of North American chinook salmon. The United States 
requests that the matter of redistributing mothership fishing 
effort be c;ontinued as a discussion topic through correspondence 
and at a March meeting of the Ad Hoc Salmon Research Co
ordinating Group in 1983. 

With respect to the waters south of 46°N latitude, the United 
States welcomes the significant advances in knowledge on con
tinent of origin of salmonid species migrating through this area. 
This achievement has resulted from the intensified and coordi
nated research conducted since 1977 in this previously little 
studied area. Significant new information is provided this 
year in the Report of the Sub-Committee on Salmon, which 
provides a concise summary of present knowledge on each sal
monid speci~s. Sockeye, coho, pink and chum salmon and 
steelhead. trout of North American origin are now known to 
intermingle with Asian stocks in this area. Quantitative infor
mation in the sub-committee report indicates that while inter
ceptions of North American sockeye salmon have been reduced 
in recent years, significant numbers of Bristol Bay sockeye are 
still taken in the present landbased fishing 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 primarily of North American 
origin both in the previous and present land based fishing areas. 

The United States supports the recommendation of the 
Standing Committee on Biology and Research that research 
efforts continue, coordinated by members of the Ad Hoc Salmon 
Research Coordinating Group, and that preparation of a joint 
comprehensive report be undertaken on origins of salmonids 
migrating in North Pacific waters south of 46°N. 

However, in view of the advances in knowledge, the United 
States is of the opinion that Commission discussion of recom
mendations pertaining to Article III !.(d) should begin. The 
growing file of evidence of illegal fishing by Japanese landbased 
driftnet fishery vessels to the northeast of the fishing boundary is 
of particular concern, since it indicates that interception of 
North American salmonids may be considerably greater than 
indicated by research findings. Because of the illegal fishing 
and other factors noted above the United States may wish to 
recommend new measures to limit the interceptions of U.S. 
salmon by the landbased fishery. 

The United States is impressed with the work done by the 
Standing Committee on Biology and Research on the interaction 
of species covered by the Convention with other fisheries in the 

area. Our National Section has benefited from the views ex
pressed by Canadian and Japanese scientists on this matter. 

The United States must express its continuing concern over 
the incidence of net-marked coho and chinook salmon off south
east Alaska. We strongly urge that Japan make every effort to 
regulate its high seas driftnet fisheries to limit interceptions of 
North American salmonids. We expect that the Japanese in
dustry will monitor its fleet operations so that effects detrimental 
to fisheries covered by the Convention will be precluded. The 
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United States wishes to work with Japan in all possible ways to 
resolve this issue. 

japanese comments: 

With respect to anadromous species, we are very pleased to 
know that a substantial amount of knowledge is being accumu
lated on the continent of origin of salmon which migrate south 
of 46°N. The Japanese National Section would like to make 
clear its intention to promote further study on the continent of 
origin of anadromous species from now on in the entire Conven
tion area, including the specific area related to Convention 
Article III l.(d). 

Regarding the interception of chinook salmon in the high seas 
of the Bering Sea, since last year we have carried out voluntary 
restrictions, and with maximum caution have done our best to 
avoid their incidental take. As a result, last year the level was 
as low as 20,000 fish and this year was 39,000 fish which is the 
low level observed before 1979. 

For the chinook salmon in the high seas of the Bering Sea, 
when we operate on these high seas with the target species being 
Asian chum or pink salmon, to a certain ext!'nt it is unavoidable 
to have incidental catch. However, we will continue our 
voluntary restrictions and, at the same time, taking consideration 
of the results of the discussion between scientists which took 
place during this Annual Meeting, we intend to continue our 
consideration of the methods of operation in this field. 

According to the Report of the Standing Committee on Biology 
and Research this year, a substantial amount of information has 
been accumulated on anadromous species migrating in waters 
south of 46°N and east of l75°E and west of l75°W due to the 

results of research conducted in the last five fishing S!'asons. 
As to sockeye salmon, the species of concern to the United 

States and Canada, it has become clear that the number of salmon 
which migrate into the said area is small, and the majority are 
of Asian origin. It has also become clear that chum as well as 
pink salmon in the area are mainly of Asian origin. 

With this knowledge, we consider that there is virtually no 
validity in having the area south of 46°N and between l75°E 
and l75°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 regard to landbased fishery 
regulations until the time when we are able to make a compre
hensive judgement based on the information which can be ac
crued from the expanded research and studies on distribution 

and continent of origin of salmon not only in the said waters but 
also in the other waters as recommended by the Standing Com
mittee on Biology and Research. 

We also would like to express our will to continue expanding 
our research on continent of origin of salmon occurring in the 
Convention area in cooperation with the United States and 
Canada. 

I would also like to touch upon the driftnet fisheries on the 
high seas. In response to the strong concern expressed last year 
by the United States and Canada, this year we have provided 
comprehensive information on the squid and marlin-and-others 
driftnet fisheries. For the two fisheries at the present moment, 
I would like to draw your attention to the fact that in order to 
avoid incidental catch of North American salmon, based on the 
information we have had up to the present time, we have taken 

restrictions with regard to the northern and eastern boundaries 
so that there will not be an overlapping of areas of salmon dis
tribution and fisheries operations. 

In this year's meeting, information on squid, salmon, and water 
temperature distribution was provided by the United States. 
Judging in a comprehensive manner based on information that 
we have gathered since last year, we think that there is not a 
substantial influence by the Japanese driftnet fishery on the 
return of salmon of American and Canadian origin. However, 
we fully realize the concern of the U.S. and Canada regarding 
the net-marked salmon which are seen in the catch by the coastal 
fishery and, therefore, we believe that we should continue our 
study and for this purpose we also would like to ask the United 
States and Canada for information related to the situation of 
net-marked fish and also information on other fisheries which 
may be causes of such incidences. 

The Commission considered the status of steelhead 
(Salmo gairdneri) with respect to the Convention, the 
question of which had been referred to the Con
tracting Parties. The Commission noted that the 
views of each government had been exchanged and 
agreed that the issue of further studies on steelhead 
and their continent of origin would be referred to 
the Ad Hoc Salmon Research Coordinating Group 
for consideration. 

10. AcTIVITIEs oF THE CoMMISSION CoNCERNING 

NoN-ANADRoMous SPECIEs 

Articles of the amended Convention provide that 
the Contracting Parties shall work towards the es
tablishment of an international organization with 
broader membership (than the three Contracting 
Parties) dealing with species of the Convention area 
other than anadromous species. The Convention 
also provides that pending the establishment of such 
an international organization, the Commission would 
provide a forum for cooperation among the Con
tracting Parties with respect to the study, analysis and 
exchange of scientific information and views relating 
to the stocks of non-anadromous species of the Con
vention 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 esta
blished a Sub-Committee on Non-Anadromous 
Species to assume the responsibilities of the former 
Sub-Committees on Bering Sea and Northeast Pacific 
Groundfish. Within this sub-committee two panels 
were created to deal with matters concerning the 
Bering Sea and the northeast Pacific. In 1982 the 
sub-committee received, amended, and adopted re
ports which had been prepared in advance by pre
designated rapporteurs for these panels. The fol-
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lowing is a summary of the various proceedings of 
the panels and the sub-committee. 

1. 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 research on groundfish in the Bering Sea and 
emphasized the following points in its report to the 
sub-committee: 

(a) Nature of the .fishery 

(i) Fisheries on groundfish, squid, and herring in the eastern 
Bering Sea and Aleutian Region 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 1981 was 1.27 million t, 
21,800 t less than in 1980. Proportions by nation were: 
Japan, 81.1%; Republic of Korea, 13.1%; Polish People's 
Republic, 4.3%; and less than 1% each for Taiwan and 
West Germany. U .S.S.R. vessels were not permitted to 
fish in 1981. Catch by United States fisheries was 35,232 t 
by domestic fisheries and 78,535 t by joint venture 
fisheries. 

(iii) As in past years, pollock was the predominant species in 
the catch by fisheries other than United States, and ac
counted for 77.5% of the total. Secondary species were: 
yellowfin sole (6.4%), turbots (4.5%), Pacific cod (3.1 %), 

and " other fish " (3.1% ). 
(iv) Incidental species taken in all-nation fisheries that are of 

concern to the Commis~ion are Pacific halibut, Pacific 
salmon, king crab, and tanner crab. Incidental catches 
of halibut were 1,165,000 fish (4,597 t) in 1980, and 
1,092,000 fish (2,936 t) in 1981. Incidental catches in 
1981 of Pacific salmon, king crab, and tanner crab are 
reported by the salmon and crab sub-committees. 

(b) Status of stocks 

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

(ii) Pollock abundance has been stable during 1975-81 or 

1982. 
(iii) Pacific cod abundance remains substantially higher than 

in the mid-1970s, primarily due to the abundant 1977 
year class. 

(iv) Yellowfin sole abundance remains substantially higher 
than during the early 1970s due to the abundant 1966-70 
year classes. A new series of strong year-clas~es (1973-
76 year-classes) has entered the population which should 
maintain the population in good condition in coming 
years. 

(v) For turbots and" other flatfish" abundance has generally 
been satisfactory in recent years. 

(vi) Sablefish abundance remains low for adult fish, but the 
abundant 1977 year class is expected to recruit to the 
fishery soon. 

(vii) Pacific ocean perch abundance is low. 
(viii) Atka mackerel resource has been in good condition in 

recent years. 
(ix) Japan has initiated studies designed to reduce the inci

dental catch of prohibited species in trawl catch. Results 
to date are inconclusive. 

(c) Research activities 

(i) Japan conducted research vessel surveys in 1982 on: 
(I) a multi-vessel trawl grid survey using a stern trawler 
and Danish seiners; (2) a cooperative survey of sablefish 
and Pacific cod stocks in the eastern Bering Sea and the 
Aleutian Region with the United States; (3) a cooperative 
survey of groundfish stocks in the eastern Bering Sea with 
the United States; and (4) experiments on modification of 
gear and fishing methods to reduce incidental catches of 
prohibited species. 

(ii) United States conducted research vessel cruises in 1982 on: 
(I) a winter survey of spawning concentrations of Pacific 
cod; (2) a spring acoustic survey of spawning concentra
tions of pollock; (3) a summer acoustic survey of pollock; 
(4) a cooperative crab-groundfish survey with Japan and 
U.S~S.R.; (5) a survey of Norton Sound crab and ground
fish; (6) special studies of distribution and feeding habits 
of demersal fish and feasibility studies of tagging Pacific 
cod and pollock; and (7) a marine mammal-groundfish 
survey. 

(iii) The International Pacific Halibut Commission in 1982 
conducted their annual survey of juvenile halibut in 
southeastern Bering Sea. 

(iv) In 1983, Japan plans to conduct: (I) an acoustic winter 
survey of pelagic pollock in the Aleutian Basin; (2) a 
pollock multi-vessel grid trawl survey; (3) a groundfish 
survey in Aleutian Islands region; (4) a sablefish and 
Pacific cod longline survey; and (5) experiments on 
modification of gear and fishing methods to reduce in
cidental catches of prohibited species. United States 
plans to conduct: (I) a survey of spawning concentrations 
of Pacific cod; (2) a ground fish survey in Aleutian Islands; 
and (3) an eastern Bering Sea crab-groundfish survey. 
The International Pacific Halibut Commission plans to 
repeat the demersal trawl survey of juvenile halibut. 

2. Northeast Pacific Ground.fish Research 

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

(a) Nature of the .fishery 

(i) The groundfish fisheries in the Northeast Pacific Region 
were conducted under regulations promulgated by 
Canada and the United States within their respective 
200-mile fishery zones. 
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(ii) Total catches of groundfish in 1981 were approximately 
256,520 t in the Gulf of Alaska; 62,373 t off Canada; 
and 187,788 t (non-U.S.) in the Washington-California 
region. 

(iii) Canadian groundfish landings decreased slightly (5%) in 
1981 to a total of 37,338 t. There were increased 
landings of flatfish, lingcod, sablefish, hake and " other 
rockfish." The majority of the Canadian catch origi
nated from the Charlotte Area (22,453 t) with the re
mainder coming from the Vancouver Area (14,903 t). 

(iv) The 1981 catch by Japan in the northeast Pacific m
creased 5.1% over 1980, to a total of 111,496 t (72% by 
trawlers and 28% by longliners). Virtually all of the 
Japanese catch (99.9% ) came from U.S. waters. Pollock 
(43.6%), Pacific cod (23.1 %) and Pacific ocean perch 
(7.7%) were the principal species in the catch. 

(v) The U.S.S.R. caught 227 t of hake and 26 t of pollock in 
the Canadian portion of the Vancouver Area in 1981. 
In addition the U.S.S.R. received 7,342 t of hake and 
299 t of pollock from Canadian vessels in the joint-venture 
fishery. 

(vi) The Republic of Korea caught an estimated total of 
7 5,612 t of groundfish (51% pollock) in the Gulf of 
Alaska during 1981. 

(vii) Polish vessels participated in the hake fishery in the 
Vancouver-Eureka Region and caught 64,194 t of fish, and 
in the pollock fishery of the Shumagin- Chirikof Region, 
where 41,082 t of fish (97.1 % pollock) were caught. 
Off Canada, Polish vessels processed 7,968 t of fish in 
directed and joint-vt>nture hake fishing. 

(viii) Greek vessels processed a total of 4,927 t of pollock off 
Canada during 1981. 

(ix) Total catch of Pacific halibut by North American setline 
vessels in 1981 was 14,951 t, increased 7.3% from 1980. 

(x) The estimated incidental catch of halibut in non-U.S. 
fisheries decreased 22.0% in 1981 to 2,499 t (417,000 fish). 
Catch distribution by weight was: Japan 50% ; Korea 
32.5%; Poland 18% . 

(b) Status of s locks 

(i) Abundance of adult halibut is still considered to be low 
although increased CPUE for juveniles in 1981 is con
sidered to be encouraging. 

(ii) Japanese scientists assessed the "other rockfish" stocks 
in the Shumagin-Southeastern Region and concluded that 
these stocks are not in poor condition. 

(iii) Japan-U.S. longline survey shows 37% increased numbers 
of middle and large sized sablefish during 1981 in the Gulf 
of Alaska, but U.S. pot index survey shows 50% decreased 
numbers during 1981 in the Southeastern Area. Both 
Japanese and U.S. scientists agree that there is an in
creased abundance of juvenile fish but did not agree on 
the EY for the stock. 

(iv) Scientists agreed that pollock stocks in the Gulf of Alaska, 
particularly the Chirikof-Kodiak Region are in good 
condition. 

(v) Japanese scientists assessed the Pacific cod stocks in the 
Gulf of Alaska using CPUE and joint Japan-U.S. survey 
data and concluded that these stocks are in good con-

clition. 
(vi) Scientists concluded the stock condition of flatfish in the 

Gulf of Alaska is difficult to evaluate and noted a need 
for additional biological data on some stocks. 

(c) Research activities 

(i) In 1982 Canada conducted: tagging studies on sablefish, 
rockfish, lingcod, flatfish, and dogfish; trawl surveys of 
rockfish and flatfish biomass; and studies on dogfish 
feeding habits. 

(ii) In 1982 Japan continued the annual survey of sablefish 
and Pacific cod stocks in the Gulf of Alaska, and sable
fish tagging studies. 

(iii) In 1982 the United States conducted surveys of abundance 
of rockfishes, flatfishes, and sablefish at index sites in the 
Gulf of Alaska; ichthyoplankton surveys of pollock be
tween Kodiak and Unimak Pass, and a trawl survey of 
Pacific cod abundance in the western Shumagin Area. 
A survey of widow rockfish abundance off central Oregon 
and a sablefish index site survey off California were also 
conducted. 

(iv) In 1983 Japan and the United States will continue to 
survey Pacific cod and sablefish abundance in the Gulf of 
Alaska. The United States will also survey sablefish, 
shelf rockfishes, and Pacific hake abundance in the 
Washington-California region. The International Pacific 
Halibut Commission will conduct juvenile and standard
ized adult surveys and continue the comparative study of 
conventional and snap-on gear. 

A number of recommendations were made by the 
Sub-Committee on Non-Anadromous Species which 
were adopted by the Commission. These included 
recommendations for continuation of the cooperative 
longline and trawl surveys, for the holding of a work
shop on age determination in 1984 (at the time of 
the annual meeting and in cooperation with the Sub
Committee on Salmon), and for preparation of a 
joint comprehensive report on sablefish to be coor
dinated by a Canadian scientist. 

During consideration of the Report of the Standing 
Committee on Biology and Research spokesmen for 
national sections made comments pertaining to non
anadromous species. 

Canadian comments: 
We are pleased to note that the rapporteur system greatly fa

cilated preparation of sub-committee reports and freed time for 
substantive discussions. The Canadian National Section con
tinues to support the concept of the rapporteur system. We are 
also pleased to note the progress being made on the joint report 
on sablefish. 

vVith respect to the special topic sessions of the Sub-Committee 
on Non-Anadromous Species, we continue to heartily endorse 
this event as a forum suitable for broader scientific exchange. 
We found last year's session in Vancouver greatly enhanced the 
quantity and quality of scientific information available to INPFC 
members. We support the recommendation that next year's 
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session be held in Anchorage and that the scientists determine 
at that time what topics should be on the agenda for any sub
sequent sessions. We believe that INPFC can provide for 
scientific exchange from increasing sources and levels of expertise, 
and that regularity of these symposia every two years will be 
beneficial to the Commission. 

We emphasize the importance Canada attaches to scientific 
matters of mutual concern to the three national sections. We 
have found over the years that the exchange of such information 
has advanced our understanding of the fisheries resources of the 
Convention area and conclude that an increase in the scope of 
these scientific exchanges will be advantageous to all parties. 

United States comments: 
Regarding research matters on non-anadromous species, 

the United States is pleased with the high degree of cooperative 
research that has taken place. These efforts have contributed 
significant new knowledge on the status of the groundfish and 
crab resources and brought our views closer together. We are 
pleased with the contributions of vessel time and expertise by 
the Japanese fishing industry and the Government for crab and 
groundfish surveys. We would also like to take this opportunity 
to acknowledge the Japanese North Pacific Longline-Gillnet 
Association for its role in running comprehensive annual surveys 
on Pacific cod and sablefish resources which are of great impor
tance to the United States. 

The United States will be proud to be the host nation for the 
1983 International Groundfish Symposium that i~ to be held 
under the auspices of INPFC. We look forward to some signi
ficant scientific contributions on pollock, Pacific cod, and hake. 

Japanese comments 
It is a pleasure for us to know that scientific information related 

to non-anadromous species resources in the North Pacific increased 
dramatically due to the valuable effort in the joint surveys, and 
as a result, the gap between different views among scientists of 
the three countries related to each species resources became less, 
and it was confirmed that the stock condition is generally good. 

In particular, in the Bering Sea and Aleutian Area, the accept
able catch for pollock, which is one of the main target species of 
Japan, was confirmed to be at least 1.2 million metric tonnes. 
At the same time, regarding the acceptable catch for Pacific cod, 
for which previously there were differences in views between 
countries, it was confirmed at the present meeting that the United 
States' scientists' view was that the acceptable catch is 298,000 
tonnes and the Japanese scientists' view is 308,000 tonnes. Both 
views are close to each other at quite a high level, for which we 

are very pleased. 
As for the research and development of technology to avoid 

incidental catch of prohibited species which were started last 
year, we are pleased to convey that a steady advancement is seen 
in this research. We have intentions to continue this research 
and surveys related to North Pacific fishery resources activity, 
including joint surveys and development of technology to avoid 
incidental catches in the future and we strongly hope that the 
results from such surveys will be fully reflected in the actual 
management of resources. 

11. AcTIVITIES oF THE CoMMISSION CoNCERNING 

KING AND TANNER CRAB 

A Sub-Committee on King and Tanner Crab es
tablished by the Standing Committee on Biology 
and Research also met during the period prior to the 
plenary sessions. In its report to the Commission 
the committee made the following observations with 
respect to the Sub-Committee on King and Tanner 
Crab and its work on eastern Bering Sea crab 
populations: 

(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 crab by other nations are prohibited. Japanese 
fisheries for tanner crab were regulated by area, sex, and 
catch limitations. Japan, however, did not fish for tanner 
crabs in the eastern Bering Sea in 1981 or 1982. King 
and tanner crabs taken incidentally during trawl 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 23 million crabs in 1980 to 8 million crabs 
in 1981. Blue king crab catches increased, while red king 
crab catches decreased drastically. Species composition 
of the 1981 catch was 72 % red king crab and 28% blue 
king crab. 

(iii) The 1982 tanner crab catch was 29 million crabs as com

pared to 46 million crabs in 1981. Catches of both species 
of tanner crab decreased substantially. Species composi
tion of the 1982 catch was 17% C. bairdi and 83% C. opilio. 

(iv) The incidental catch of king crabs in non-U.S. trawl 
fisheries was 0.9 million crabs in 1980 and 0.7 million crabs 
in 1981. Golden king crab made up 82% of the incidental 
catch in 1981. The incidental catch of king crab in 
joint-venture fisheries was 0.3 million crabs in 1980 and 
1.1 million crab in 1981. Red king crab was the only 
species taken incidentally in joint-venture fisheries. The 
1981 incidental catch of tanner crabs in non-U.S. trawl 
fisheries was 1.2 million crabs as opposed to 2.1 million 
crabs in 1980. Species composition of this incidental 
catch was 17% C. bairdi, 57% C. opilio, and 26% other 
tanner crabs (C. tanneri and C. angulatus). The incidental 
catch of tanner crabs in joint-venture fisheries was 0. 7 
million crabs in 1981 and 0.3 million crabs in 1980. Almost 
all (99.4% ) of the 1981 joint-venture incidental catch was 
C. bairdi. 

(b) Status of stocks 

(i) Data from research surveys and commercial fisheries both 
indicate that the abundance of commercial-sized red king 
crab in Bristol Bay is the lowest on record. Research 
data indicate low recruitment to the Bristol Bay fishery for 
the next 1 to 2 years. Abundance of commercial-sized 
blue king crab in the Pribilof Islands area is also declining 
but recruitment patterns are unclear. Abundance of blue 
king crab in the St. Matthew Island area is at a record high 
and apparently stable. 
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(ii) In the area south of 58°N, the U.S. survey showed statis
tically significant declines in the abundance of all categories 
of male C. bairdi. The abundance of large (greater than 
129 mm) males declined by 23% and the abundance of 
intermediate-sized (85- 129 mm) declined by 53%. 
Declining abundance of large males was also indicated by 
commercial fisheries data. In the area north of 58°N, 
Japanese scientists estimated that the abundance of C. bairdi 
males greater than 99 mm carapace width decreased from 
45.1 million in 1981 to 25.0 million in 1982. Japanese 
research also indicated declining abundance in the West 
region of the survey area. The U.S. survey, however, 
indicated an increase in abundance for this group from 
8.5 million in 1981 to 24.9 million in 1982. There was no 
readily apparent reason for differences in 1981 Japanese 
and U.S. population estimates. Abundance estimates for 
other size categories of males from the U.S. survey did not 
show statistically significant changes from 1981 to 1982. 

(iii) In the area south of 58°N, U.S. survey data showed statis
tically significant declines in the estimated abundance of 
all categories of male C. opilio. The estimated abundance 
of large males decreased from 15.7 million in 1981 to 10.8 
million in 1982 (31 %). Declines in female abundance also 
occurred but were not statistically significant. In the area 
north of 58°N, Japanese scientists indicated that the abun
dance of large (greater than 99 mm width) males was 
stable. Japanese survey data, however, showed a 27 % 
decrease in abundance in the West region of their survey 
area. The U.S. survey showed an increase from 16.8 million 
crab in 1981 to 46.2 million crab in 1982 (175%) for males 
greater than 99 mm width. Additionally, the U.S. survey 
showed increases in estimated abundance for other size 
categories of males. 

(c) Other research 

The sub-committee discussed other topics relating to: 
(i) Results of tagging experiments 

(ii) Biology of blue king crab 
(iii) Oceanographic studies of bottom water masses 

At the third plenary session the spokesman for 
the United States expressed pleasure with the contri
butions of vessel time and expertise by Japan in 
the crab surveys and the hope that Japan would not 
de-emphasize its crab research program. Japan com
mented as follows: 

Japan is surprised to know that the condition of the king crab 
stock has severely worsened. At this year's meeting, due to the 
termination of information from our tanner crab fishery, and also 
to make more efficient procedures in the entire B & R Committee, 
it was recommended to absorb the Sub-Committee on King and 
Tanner Crab into the Sub-Committee on Non-Anadromous 
Species. We agree to this recommendation and in the future 
expect that there will be further efficiency and energetic activity 
in the B & R Committee. For crab resources, in order to have 
a rational utilization of this resource in the future, we would like 
to continue to carry out our study of the situation of this resource 
in the future. 

12. AcTIVITIES oF THE CoMMISSION CoNCERNING 

MARINE MAMMALS 

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

The committee 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 1982 Annual Meeting the Commission re
ceived a report from the Ad Hoc Committee on 
Marine 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. Yoshikazu Inoue of Japan, 
submitted his report at the third plenary session. 
In the report it was recorded that the scientific sub
committee, chaired by Mr. Kenji Takagi of Japan, 
had met in Tokyo, March 15 to 19, 1982. At that 
meeting the sub-committee had reviewed the research 
activities in 1981, various research programs, and 
planned improvements in research activities in 1982. 
A highlight of the meeting was a workshop on sighting 
survey methodology at which detailed and extensive 
discussion had taken place. The committee also 
heard preliminary summaries of research activities in 
1982 given by United States and Japanese scientists. 
During these presentations it was reported that parti
cipation by U.S. scientists in the cooperative U.S.
J a pan survey on marine mammals had been cancelled 
just prior to vessel departure from Japan and that 
Japan was not permitted to conduct marine mammal 
research in the U.S. Fishery Conservation Zone. 

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 1983. 

13. PuBLICATIONS OF THE CoMMISSION 

The Commission publishes an Annual Report, 
a Bulletin, and a Statistical Yearbook. All manu
scripts must receive approval of the Commission prior 
to publication. Scientific reports for inclusion in 
the Bulletin also receive prior review and approval by 
an editorial referee from each national section. 
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The Annual Report and Bulletin are published in 
separate English and Japanese versions of identical 
content. The Annual Report contains a report of 
the Commission's Annual Meeting, reports of any 
interim meeting which may have been held during 
the year, an administrative report covering activities 
between annual meetings, and national summaries 
of research conducted for the Commission by the 
research agencies of each member country. The 
Bulletin is published at irregular intervals. It con
tains reports from national sources dealing with par
ticular investigations carried out under INPFC pro
grams by one or more scientists in a particular labora
tory, or reports prepared by scientists from all three 
member countries working jointly on the analyses of 
research conducted under INPFC programs. The 
Statistical Yearbook contains data on catches of 
species of interest to the work of the Commission. 
The Commission raised the status of the Statistical 
Yearbook to that of an official publication in 1970, 
it having been considered a working paper previously. 
Information on the current status of these three pub
lications is given at the end of this Annual Report. 
14. OFFICERS ELECTED FOR 1983 

The Commission elected the following officers for 
1983 in accordance with its Rules of Procedure: 

Chairman of the Commission 
Mr. Elmer E. Rasmuson of the United States 

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

* Effective January 1983 the position of Vice-Chairman was 
assumed by Mr. Gary E. Vernon of Canada. 

Secretary of the Commission 
Mr. Kenjiro Nishimura of Japan 

Chairman of the Standing Committee on Biology 
and Research 

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

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

Mr. Robert M. Thorstenson of the United States 

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

15. CLOSING REMARKS AT THE FINAL PLENARY 
SESSION 

Concluding statements on behalf of their national 
sections were made by Commissioners H. Douglas 
Johnston of Canada, Elmer E. Rasmuson of the 
United States, and Shunichi Ohkuchi of Japan. 

The Chairman, Mr. Kenjiro Nishimura, in closing 
the meeting, expressed his gratitude for the competent 
performance by scientists of each national section, to 
his fellow Commissioners for their help and coopera
tion in the furtherance of the Commission's objectives, 
and to the Secretariat for their administrative activ
ities. 

The 29th Annual Meeting of the International 
North Pacific Fisheries Commission adjourned at 
12:30 p.m. on November 5, 1982. 
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Yoshiya Ishibe 
Rikio Sato 
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Shigeto Hase 
Kiyoshi Katsuyama 
Joji Morishita 
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Jun Kumagai 
Toshio Hidaka 
Hiroshi Miyauchi 
Shintaro Enomoto 
Masayoshi Narita 
Zenji Sato 
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Kaoru Tatara 
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Shigeru Odate 
Keisuke Okada 
Kenji Takagi 
Seiwa Kawasaki 
Jun Ito 
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SECRETARIAT Ex officio: 

2. STANDING COMMITTEE ON BIOLOGY AND RESEARCH 

CANADA Commissioner-member: 
Commissioner-adviser: 
Scientist-members: 

Advisers: 

D. F. Miller 
M. Z. Florian 
M. Hunter 
H. Strauss 
Y. Matsuda 
(Chairman) 
K. Nishimura 
Y. Inoue 
K. Kawakami 
T. Isogai 
K. Iino 
M. Morimoto 
T. Shinomiya 
M. Tachibana 
S. Hase 
R. W. McVey 
C. Hammond 
C. L. Dawson 
K. W. Specking 
C. R. Forrester 
Shuichi Takehama 

M. Z. Florian 
J. A. Garcia 
L. Margolis 
R. J. Beamish 
F. Bernard 
G. A. McFarlane 
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JAPAN 

UNITED STATES 

SECRETARIAT 

Commissioner-member: 

Scientist-members: 

Advisers: Y. Inoue 
M. Morimoto 
K. Imamura 
M. Maeda 
S. Imai 
M. Tachibana 
M . Morimoto 
S. Machidori 
R. Koseki 
T. Suzuki 
K. Hanafusa 
S. Kawahara 
D . Nagahata 
R. Sato 
S. Toyoshima 
M . Miyahara 
S. Hase 

Commissioner-member: 
Scientist-members: 

Advisers : R . G. Bakkala 
J. W. Balsiger 
B. Bracken 
M. L. Dahlberg 
M . Eaton 
C. K. Harris 

S. Ohkuchi 
(Chairman) 
I. Ikeda 
S. Odate 
K. Katsuyama 
K. Okada 
K. Takagi 
S. Kawasaki 
J. Ito 
H. Yamaguchi 
K. Wakabayashi 
T. Sasaki 
M. Kato 
H. Fujita 
T. Okazaki 
Y. Ishida 
H. Ohta 
M. Narita 
S. Wabuka 
H. Kohno 

D. L. Alverson 
R. L. Burgner 
L. L. Low 
C. P. Meacham 
R. S. Otto 
J. V. Povolny 
R. Regnart 
R. Ronholt 

Ex officio: C. R . Forrester 
Shuichi Takehama 

3. AD Hoc CoMMITTEE ON MARINE MAMMALS 

CANADA 

JAPAN 

Commissioner-member: 
Commissioner-adviser: 
Scientist-members: 

Advisers: 

Commissioner-member: 

Commissioner-advisers: 

Scientist-members: 

Advisers: M. Moritoyo 
M. Tachibana 
M. Morimoto 
R. Koseki 
R. Sato 
M. Miyahara 

J. A. Garcia 
H. D. Johnston 
F. Bernard 
L. Margolis 
M. Hunter 
G. A. McFarlane 

Y. Inoue 
(Chairman) 
T. Saito 
K. Kawakami 
S. Odate 
K. Takagi 
S. Hase 
K. Katsuyama 
Y. Ito 
T. lwado 
I. Ikeda 
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UNITED STATES Commissioner-member: 
Scientist-member : 
Adviser: 

SECRETARIAT Ex officio: 

R. M. Thorstenson 
L . L. Jones 
W. Aron 

C. R. Forrester 
Shuichi Takehama 



AGENDA-1982 ANNUAL MEETING 

APPENDIX 2 

AGENDA AS ADOPTED 

29TH ANNUAL MEETING-1982 

Tokyo, Japan, October 21 to November 5, 1982 

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

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

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

(a) Salmon and oceanography 
(b) N on-anadromous species (Bering Sea and northeast Pacific groundfish) 
(c) Eastern Bering Sea king and tanner crab 
(d) Publication of research results and statistics 
(e) Regularity of international symposia 

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

9. Consideration of status of steelhead (Salmo gairdneri) with respect to the Con
vention 

I 0. Consideration of other fisheries in the Convention area and their effect on 
anadromous species 

11. Consideration of status of Article X and Annex 1 (c) with respect to anadro
mous species in the Convention area and species of marine mammals caught in 
fishing for anadromous species 

12. Review of the Annex under Article III I. (c) 
13. Consideration of status of implementation of Articles III I. (e) and IX 2. 
14. 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 I, 1983 
(d) Budget forecast for fiscal year beginning July I, 1984 
(e) Administrative report for 1982 
(f) Staff regulations 
(g) Schedule of future meetings 
(h) Other matters 

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

AUDITORS' REPORT TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
CHARTERED ACCOUNTANTS 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X1Ml 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as at June 30, 1982 and the statements of income and expenditure and changes in cash 
for the year then ended. Our examination was made in accordance with generally accepted auditing 
standards, and accordingly included such tests and other procedures as we considered necessary in 
the circumstances. 

In our opinion, these financial statements present fairly the financial position of the Commission 
as at June 30, 1982 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, MARWJCK, MITCHELL & Co. 
Chartered Accountants 

Vancouver, British Columbia, Canada 

July 22. 1982 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1982 

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

Less accumulated depreciation 

Accrued expenses 

(With comparative figures for 1981) 

Assets 

Liabilities 

Contributions received in advance from Contracting Parties 
Advances from Contracting Parties representing the Working 

Capital Fund (Schedule) 

See accompanying notes to financial statements. 

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 

127,793.40 

$197,769.40 

1981 

$124,994.77 
2,300.00 

33,929.20 
~685.95 

24,243.25 

151,538.02 

15,310.75 

136,227.27 

1 ~~~38.02 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended june 30, 1982 

(With comparative figures for 1981) 

Income: 
Contributions from Contracting Parties 
Interest earned on deposit receipts 

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 services 
Library 
Supplies 
Depreciation 
Annual meeting rentals 
Moving expenses 
Groundfish Symposium 1981 

Status qf Appropriations 

See accompanying notes to financial statements. 

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) 

Budget 
appropriations 

(Note 2) 
$187,275.00 

28,800.00 
7,100.00 

75,854.96 

6,600.00 
4,000.00 

14,200.00 
6,000.00 

$329,829.96 

1981 

270,960.00 
19,897.36 

290,857.36 

169,956.97 
29,162.65 

8,514.99 
49,395.66 
4,236.94 
4,784.16 
3,327.63 

14,921.22 

284,300.22 

6,557.14 

Appropriations 
as modified by 

traTI!!fers 
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 
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STATEMENT OF CHANGES IN CASH 
Year ended June 30, 1982 

(With comparative figures for 1981) 

Source of cash: 
Contributions from Contracting Parties 
Interest on Commission funds 
Repayment of advance to Assistant Director 
Repayment of salary advance 

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 (deficiency) of source over use of 
cash represented by change in cash account: 

Balance, beginning of year 
Balance, end of year 

See accompanying notes to financial statements. 

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 

SCHEDULE OF WORKING CAPITAL FUND 
Year ended June 30, 1982 

Balance, beginning of year 
Amounts transferred from levies 

(With comparative figures for 1981) 

Excess (deficiency) of income over expenditure for the year 

Balance, end of year 

Allocation: 
Value of fixed assets 
Pension expenses 
Severence pay reserve 
Moving expenses 
Travel expenses-1981 Groundfish Symposium 
Contingency Fund (Note 3) 

See accompanying notes to financial statements. 

1982 
$136,227.27 

25,203.19 
(33,637 .06) 

$127,793.40 

$21,521.89 
10,000.00 
4,207.00 
4,000.00 

88,064.51 

$127,793.40 

1981 

270,960.00 
18,497.36 

2,660.00 

292,117.36 

146,827.17 
29,162.65 
8,514.99 

96,833.65 
4,236.94 
4,784.16 
2,171.95 

14,921.22 

307,452.73 

(15,335.37) 

140,330.14 
124,994.77 

(15,335.37) 

1981 
106,540.33 
23,129.80 

6,557.14 

136,227.27 

24,243.25 

3,823.00 
10,000.00 
20,000.00 
78,161.02 

136,227.27 
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Nons To FINANCIAL STATEMENTS 

June 30, 1982 

1. Significant accounting policies: 
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 respect to International Standards. 

2. Contractual services: 
The original budget appropriation for contractual services amounting to $51,600.00 has been in
creased by $33,637.06 transferred from the Working Capital Fund and decreased by $9,382.10, 
being the difference between the original budget of $305,575 and the actual funds contributed 
plus interest earned, for a total of S296, 192.90. 

3. Contingency fund : 
The contingency fund included in the Working Capital Fund is available to accommodate 
deficits due to inflation, fluctuations in foreign currencies, publication of extraordinary bulletins 
and proposed budget for 1983 Groundfish Symposium. 
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II. ADMINISTRATIVE REPORT FOR 1982 

C. R. Forrester 

Executive Director 

1. CONTENT OF THE REPORT 

This report provides information on actions of 
the Commission between the 28th (1981) and 29th 
(1982) Annual Meetings, describes actions taken with 
respect to decisions made at the 28th Annual Meeting 
and summarizes activities of the Secretariat. The 
period covered by this report is from the adjournment 
of the 28th Annual Meeting, 1981 November 6, to 
1982 November 2. 

The report, originally dated October 1, was 
submitted to the Commission at the 29th Annual 
Meeting, was reviewed by the Standing Committee 
on Finance and Administration, and has been brought 
up to date as of 1982 November 2 when the 29th 
Annual Meeting was convened, for publication in 
the Annual Report for 1982. 

2. MEMBERS 

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

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

jAPAN Kenjiro Nishimura 
Y oshifumi Matsuda 
Y oshikazu Inoue 
Jiro Ikenaga 

(to 1982 September 28) 
Shunichi Ohkuchi 

(from 1982 September 28) 
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 

Vice-Chairman of 
the Commission 

Secretary of 
the Commission 

Mr. Kenjiro Nishimura of 
Japan 

Mr. Elmer E. Rasmuson of 
the United States 

Mr. H. Douglas Johnston of 
Canada 

Chairman of the 
Standing Com
mittee on Biology 
and Research 

Chairman of the 
Standing Com
mittee on Finance 
and Administra-
tion 

Mr. Jiro Ikenaga of japan 
(to 1982 Sept. 28) 

Mr. Shunichi Ohkuchi of 
Japan (from 1982 Sept. 
28) 

Mr. Yoshifumi Matsuda of 
Japan 

Chairman of the Mr. Yoshikazu Inoue 
Ad Hoc Commit- of Japan 
tee on Marine 
Mammals 

4. EDITORIAL REFEREES 

Editorial Referees as of 1982 October 1 are-
CANADA Dr. Leo Margolis 
Japan Dr. Ikuo Ikeda 
UNITED STATES Dr. Loh-Lee Low 

5. STAFF 

Kazuo Shima resigned as Executive Director on 
1982 January II, and C. R. Forrester, former Assis
tant Director, was appointed Executive Director on 
1982 January 12. Shuichi Takehama was appointed 
Assistant Director on 1982 March I. Evelyn Funk 
continued as Administrative Assistant, Annette 
Hansen as Secretary, and Jonathan T. Yokoyama as 
Clerk-Translator. Hiroko Nagasaka was employed as 
a temporary secretary while Annette Hansen was 
absent on maternity leave. 

6. INTERIM APPROVALS OF THE COMMISSION 

From the adjournment of the 28th Annual Meeting 
(1981) through 1982 November 2, the following 
Commission approvals were obtained by corres
pondence-

(a) Publications 

1. The 1981 Annual Report (Circular Letters 
No. 1371, 1982 June I and No. 1382, 1982 
August 24) 

11. The 1979 Statistical Yearbook manuscript 
(Circular Letters No. 1365, 1982 February 24 
and No. 1372, 1982 June 4) 
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(b) Proceedings of the 28th Annual Meeting 

1. Summary minutes of the Third and Fourth 
(final) Plenary Sessions and Distribution List 
(Circular Letters No. 1358, 1981 November 13, 
No. 1366, 1982 February 24, and No. 1370, 
1982 April 29) 

(c) Matters concerning the 29th Annual Meeting 

1. Tentative agenda (Circular Letter No. 1378, 
1982 July 23) 

u. Invitation of observers from other interested 
countries 
The Secretariat asked for submission of re
quests on this matter for approval by the Com
mission (Circular Letter No. 1376, 1982 July 
19). No requests were received. 

(d) Financial Matters 

1. Transfer of funds from the Working Captial 
Fund (Circular Letters No. 1375, 1982 June 22, 
and 1381, 1982 August 24) 

(e) The Commission approved initiation of action 
to fill a vacancy in the position of Assistant 
Director occasioned by the appointment of 
former Assistant Director, C. R. Forrester, to 
the position of Executive Director, effective 
1982 January 12. 
A Nominating Committee was formed com
prising a Commissioner from each section and 
Dr. Forrester. Messrs. D. F. Miller, Yoshifumi 
Matsuda (Chairman of the committee), and 
R. W. McVey were named members of the 
Nominating Committee for Canada, Japan, and 
the United States, respectively. 
Based on the unanimous recommendation of the 
Nominating Committee and endorsement by all 
national sections, the Chairman, Mr. Kenjro 
Nishimura, appointed Mr. Shuichi Takehama 
of Tokyo as Assistant Director of the Commis
sion, effective 1982 March 1. 

7. INTERIM MEETINGS 

No Commission meetings were held in the period 
beween the 28th and 29th Annual Meetings but the 
following meetings were held-

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

1981 October 31 and November 2 to 6, 
Vancouver, B. C. and Seattle, Washington, 
co-chaired by R. G. Bakkala and L. L. 
Ronholt. 
1982 May 17 to 21, Seattle, Washington, 
chaired by C. R. Forrester. 

Reports of these meetings were submitted to the 
Sub-Committee on Non-Anadromous Species. 

(b) Ad Hoc Salmon Research Coordinating Group 

The sixth meeting of the group was held in Tokyo, 
1982 March 8 to 12 with participants from each 
country and the Secretariat. C. P. Meacham of 
the United States chaired the meeting, the report of 
which was submitted to the Sub-Committee on 
Salmon. 

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

The fourth meeting of the Scientific Sub-Committee 
of the Ad Hoc Committee on Marine Mammals was 
held in Tokyo, 1982 March 15 to 19 with participants 
from all three countries and the Secretariat. Kenji 
Takagi of Japan chaired the meeting, the report of 
which was submitted to the Ad Hoc Committee on 
Marine Mammals. 

(d) Working Group on Sablefish of the Sub
Committee on Non-Anadromous Species 

This working group meeting was held 1982 October 
18 to 20 in Shimizu, Japan and the report of that 
meeting was submitted to the Sub-Committee on 
Non-Anadromous Species. 

8. AcTIONs TAKEN BY THE SEcRETARIAT AccoRDING 

TO DECISIONS AT THE 28TH ANNUAL MEETINGS 

OF THE COMMISSION 

(a) Clarification of status of steelhead 

During discussion at the 1981 Annual Meeting the 
Commission was unable to arrive at an agreed inter
pretation of the status of steelhead with respect to 
the Convention and requested that the matter be 
referred to Contracting Governments for decision. 
The question was referred to the governments on 1982 
April 28 (Circular Letter No. 1370). Responses were 
documented for consideration at the 1982 Annual 
Meeting. 

(b) Draft of staff regulations 

At the 1981 Annual Meeting, the Commission, on 
recommendation of the Standing Committee on 
Finance and Administration, recommended that the 
Executive Director draft staff regulations as provided 
for in Rule of Procedure 20 for consideration and 
adoption at the 1982 Annual Meeting. A draft of 
the staff regulations was prepared which was sub
mitted and will be discussed at meetings of the 
Standing Committee on Finance and Administration 
at the 1982 Annual Meeting. 
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(c) Groundfish Special Topics Sessions 

At the 1981 Annual Meeting, the Commission, on 
recommendation of the Standing Committee on 
Biology and Research, approved the establishment of 
an Organizing Committee to plan a three day inter
national symposium in association with the 1983 
Annual Meeting in Anchorage, Alaska around the 
subjects of hake, pollock, and possibly other species. 
The committee established was comprised of-

L. L. Low United States (Chairman) 
L. Margolis Canada (pro tern.) 
Ikuo Ikeda Japan 
C. R. Forrester INPFC Secretariat 

(Correspondent) 
Shuichi Takehama INPFC Secretariat 
The Organizing Committee reported on progress 

in planning to the Standing Committee on Biology 
and Research at the 1982 Annual Meeting. 

(d) Information from non-member countries 

Contained in a report on publications submitted to 
the 1982 Annual Meeting. 

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

A report on new information tabled with the 
Secretariat was submitted to the 1982 Annual 
Meeting. 

9. RECEIPT OF INFORMATION REGARDING ARTICLES 
III(l)(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 
1982, similar to that submitted annually since 1970, 
and prepared a report summarizing the data. 

10. CoMMISSION PuBLICATIONs 

The Secretariat's activities concerning publications 
during the period are summarized below. Details 
of these activities have been submitted to the Com
missiOn. 

(a) Annual Report 

The 1981 Annual Report (125 pages) in English 
was printed in 1982 October and distributed after 
the Annual Meeting. 

The Japanese version for 1980 (109 pages) was 
published and distributed in 1982 February. The 
1981 Annual Report in Japanese is in press. 

Early publication of the Annual Reports continues 
to depend upon early submission of research sum
maries and early approval of the manuscript by each 

national section. 

(b) Bulletin 

The Japanese versions of Bulletins 38 (chinook 
salmon, 52 pages) and 40 (pink salmon, 1 78 pages) 
were published in 1982 January and April respec
tively. Translation of the masu salmon report has 
been completed and the authors are now reviewing 
the translation. 

The manuscript of Historical Groundfish Statistics 
1971-76 was reviewed by the editorial referees and 
approved by the Commission for publication as a 
Bulletin. 

A manuscript on juvenile salmonids has been sub
mitted for publication by the United States National 
Section and the manuscript is now in the hands of 
the editorial referees for review and recommendations. 

(c) Statistical Yearbook 

The 1978 Statistical Yearbook was printed and 
distributed in 1982 March. The 1979 Statistical 
Yearbook was printed in 1982 October and dis
tributed after the Annual Meeting. Most material 
has been received for the 1980 Yearbook and some 
for the 1981 Yearbook. 

(d) Proceedings of the 28th Annual Meeting 

" Proceedings of the 28th Annual Meeting-1981 " 
(401 pages) in English was prepared and distributed 
in 1982 May. 

The Japanese version of the Proceedings (322 
pages) was prepared and distributed m 1982 
September. 

11. FISCAL MATTERS 

(a) Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell and Co., for the fiscal year ending 
1982 June 30 was transmitted to the Commission -with 
Circular Letter No. 1383 on 1982 August 31, together 
with a report prepared by the Secretariat giving 
details of items in the auditors' report. 

The Commission's liability bond on Secretariat 
staff was increased to $100,000 in 1981 February. 
This bond is on file in the Secretariat. 

(b) Working Capital Fund 

The Commission's Working Capital Fund at 1981 
June 30 totalled $136,227.27. The amount was 
increased to $161,430.46 during the fiscal year by 
the addition of $25,203.19, the amount which accru(d 
from levies on staff salaries. A transfer of $33,637.06 
from the Working Captial Fund on 1982 June 30 
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reduced the Working Capital Fund to $127,793.40 
at 1982 June 30. 

The Working Capital Fund includes the value of 
fixed assets ($21,521.89) which were capitalized, 
moving expense reserve ($4,000), severance pay 
reserve ($4,207), and a reserve for anticipated pension 
costs in the 1982/83 fiscal year ($10,000). The 
amount in the Working Capital Fund for con
tingencies is, therefore, $88,064.51. 

(c) 1982/83 Budget 

The budget estimate for the 1982/83 fiscal year 
adopted by the Commission at the 1981 Annual 
Meeting was sent to the Contracting Parties on 1981 
November 16 with the request that $318,456 be 
provided in three equal shares. Confirmation that 
the required funds would be provided was received 
from Japan. 

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

Canada: Partial payment of $11,779.24 received 
1982 February II. Balance of the first half con
tribution, $41,296.76, was received 1982 June 29. 

Japan: Payment of $99,829 received 1982 July 8 
represents full first half payment of $53,076 and 
advance payment of $46,753 to the second half con
tribution. The balance of Japan's second half con
tribution ($6,323) will be made in 1983 March. 

United States: Partial payment ($42, 146.53) of 
its first half contribution received 1982 July 28. 

(d) Budget Estimate (1983/84) and Forecast 
(1984/85) 

In accordance with Financial Regulation 7, the 
Secretariat sent to all Commissioners 60 days in 
advance of the 29th Annual Meeting a Budget 
Estimate for 1983/84 and a Budget Forecast for 
1984/85 (Circular Letter No. 1383, 1982 August 31). 

12. AGENDA FOR THE 29TH ANNUAL MEETING 

A tentative agenda for the 29th Annual Meeting, 
prepared by the Executive Director in consultation 
with the Chairman, was sent to the three national 
sections on 1982 July 23 (Circular Letter No. 1378), 
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 other 
fisheries in the Convention area and their effect on 
anadromous species ". 

The provisional agenda which incorporated this 
addition was sent to the three national sections with 
Circular Letter No. 1380, dated 1982 August 20, and 

will be considered for adoption at the Second Plenary 
Session at the 1982 Annual Meeting. 

13. OFFICES OF THE SECRETARIAT 

No major changes occurred in offices of the Secre
tariat in 1981/82. However, the Canada Department 
of Fisheries and Oceans kindly provided new drapery 
for windows throughout the office. 

14. VISITORS TO THE SECRETARIAT 

The Secretariat was visited by Commissioners, 
scientists, administrators, industry representatives 
from the three member countries, etc; among them 
were Kenjiro Nishimura (Chairman of INPFC), 
H. D. Johnston (Commissioner and Chairman of 
the Canadian Section), D. F. Miller and Michael 
Florian (Canadian Commissioners), L. Margolis 
(Canadian Chief Scientist), L. L. Low (U.S. Chief 
Scientist), K. Lucas (former Director General, 
Fisheries Department, FAO), R. Morley (Inter
Governmental Affairs of Canada Department of 
Fisheries and Oceans), R. J. Beamish (Director, 
Resource Services Branch, Canada Department of 
Fisheries and Oceans), Jiro Ikenaga (Japanese 
Commissioner and Chairman of the B & R Com
mittee), Toshio Isogai (Ministry of Foreign Affairs, 
Japan and former INPFC Executive Director), 
Kiyoshi Hosokawa (Fisheries Agency of Japan), 
Ichiro Nakamura (Japan Fisheries Association), 
Tetsuo Yamada (Captain of the Konan maru No. 27), 
D. McCaughran (Director, International Pacific 
Halibut Commission), N . J. Wilimovsky (University 
of British Columbia), J. C. Martin and M. Bowie 
(International Fisheries Commissions Pension 
Society), and D. L. Pethick (International Direc
torate, Canada Department of Fisheries and Oceans). 

15. STAFF ACTIVITIES 

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

The Executive Director and Assistant Director 
visited laboratories and offices of the Canada De
partment of Fisheries and Oceans in Nanaimo and 
Vancouver, and laboratories and offices of the U.S. 
National Marine Fisheries Service in Seattle to discuss 
INPFC matters . The Executive Director and Assis-
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tant Director visited the Adams River in British 
Columbia. 

The former Executive Director visited Seattle in 
1981 December and Ottawa in 1982 January for 
discussions prior to retirement from the Commission. 

The Executive Director attended a meeting of the 
International Fisheries Commissions Pension Society 
and representatives of various Commissions in Wash
ington, D. C. in 1982 January for discussions relating 
to pensions. The Executive Director attended the 
annual meetings of the International Pacific Salmon 
Fisheries Commission in Richmond, B. C. in 1981 
December, and the International Pacific Halibut 
Commission in Seattle in 1982 February. 

The Executive Director and Assistant Director at
tended the meetings of the Ad Hoc Salmon Research 
Coordinating Group held in Tokyo in 1982 March, 
the Scientific Sub-Committee of the Ad Hoc Com
mittee on Marine Mammals held in Tokyo in 1982 
March and had discussions on INPFC matters at 
Shimizu in 1982 March. They also attended the 

meetings of the Working Group on Joint Surveys 
of the Sub-Committee on Non-Anadromous Species 
held in Seattle in 1982 May and the meeting of the 
Working Group on Sablefish held in Shimizu in 1982 
October. 

The Commission was invited to be represented by 
observers at (a) the 40th Annual Meeting of the Inter
American Tropical Tuna Commission being held in 
La Jolla, (b) the 3rd Special Meeting of the Inter
national Commission for the Conservation of Atlantic 
Tunas being held in Madeira, and (c) the 70 th 
Statutory Meeting of the International Council for 
the Exploration of the Sea being held in Copenhagen. 
No INPFC observers were designated to represent the 
Commission at these meetings. 

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

A. REPORT ON RESEARCH BY CANADA FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1982 

Department of Fisheries and Oceans 
Pacific Biological Station 

March 1983 

SALMON 

INCIDENTAL CATCH OF SALMON IN 
Co-oPERATIVE HAKE FISHERIEs 
CANADIAN PACIFIC COAST IN 1981 

FoREIGN AND 
ALONG THE 

Data on incidental salmon catches in foreign and 
co-operative hake fisheries in Canada's zone of ex
tended fisheries jurisdiction in 1981 were obtained 
from vessel logbooks, biological sampling of the catch, 
and Fishery officer's inspections oflogbooks. Foreign 
involvement in the hake fishery included independent 
fishing operations by Japan and Poland and coopera
tive ventures between Canada and Poland, Canada 
and the U.S.S.R., and Canada and Greece. Inde
pendent fisheries were permitted to operate outside 

LIMITS OF CANAOIAN FISHING ZONES 

the Fisheries Management zone 5-la but cooperative 
ventures were permitted within zone 5-1 a (Fig. 1 ). 
All hake fishing occurred in the Vancouver Area 
division. 

RESULTS AND DISCUSSION 

Independent foreign and co-operative hake fisheries 
caught 1, 776 salmon while catching 20,596.6 t of 
hake. Assuming a 3.8-kg mean weight for salmon 
caught in these fisheries (Riddell 1981), a total of 
6.8 t of salmon was caught and the rate of incidental 
catch of salmon was 0.328 kg salmonft of hake. The 
rate of capture varied significantly between countries 
and the type of fishery in which they were participat
ing (Table 1 ). The arithmetic mean of the rates of 

BRITISH 

COLUMBIA 

5-4 

5-3 

ZON~ 

FIGURE 1. Fisheries management zones off Canada's Pacific coast. Dashed lines off Vancouver Island and 
the Queen Charlotte Islands indicate the 12-mile zone, heavier da~hed lines indicate the extent of Canada's 
200-mile zone. Zone 5- 1 fishing areas are detailed in the insert, the in-shore boundary of zone 5: I a is the 
12-mile line. 
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TABLE I. 1981 quota (t), catches (t) and rate of incidental catch of salmon (kg. salmon/t hake) by foreign and 
co-operative hake fisheries along the Canadian Pacific coast. 

---------
Independent Co-operative Supplemental 

Country Quota Catch kg salmonft Quota Catch kg salmon/t Quota Catch kg salmon/t 

Japan 5,000 186.7 1.393 0 0 _a 0 
Poland 8,000 2,918.4 0.465 5,000 4,779.0 0.127 270.8 0.355 
Russia 0 0 8,000 7,262.2 0.197 225.2 0.888 
Greece 0 0 5,000 4,927.3 0.641 0 

a Dash indicates the entry is not applicable. 

capture in Table I is 0.581 kg salmonft hake but the 
value 0.328 kg salmon/t hake is equivalent to weighting 

these rates by catch, and is more representative of ex
pected rates of incidental catch. 

The quantity of salmon caught incidentally in 1981 
exceeds that in 1980 by an estimated 5,353 kg (1,409 
salmon at 3.8 kg/salmon). Some of the increased 
catch of salmon is due to the increased total landing 
of hake in 1981, 4,344.6 t greater than in 1980, 
but the bulk of the increase must be due to an in
creased rate of incidental catch. The 1981 incidental 
catch rate is 3.8 times that in 1980 (0.086 kg salmon/t 
hake) and exceeds the range of previously reported 
rates in Canada (0.086 in 1980 to 0.317 kg salmon/t 
hake in 1977; Riddelll981). It is, however, within 
the range of rates reported from Eureka through 
Vancouver Area divisions off the west coast of the 
United States (0.274 and 0.35 kg salmon/t hake in 
1979 and 1980, respectively; French et al. 1980, 
1981 ). The biomass of salmon caught incidentally 
in Canadian waters, however, remains insignificant 
and would only amount to approximately 2, 700 
pieces or 10.1 t if the current hake quotas were 
achieved. 

Incidental catch rates varied by country and fishery 
(Table I) and the ranges of rates overlapped between 
more in-shore cooperative fisheries and the indepen
dent fisheries. This is consistent with results from 
1977-1980 surveys (Riddelll98l). In 1981, Japanese 
and Polish independent fisheries had, on average, 
higher incidental catch rates. This result probably 
reflects the larger net dimensions used by these 
foreign trawlers but interactions with other variables 
are indicated (e.g. oceanography and/or salmon 
abundance). This is suggested since independent 
fishery rates of incidental catch are not always greater 
than the rates in cooperative ventures (Riddell 1981 ). 

REFERENCES 
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Washington, Oregon, and California, 1979. (Document sub
mitted to the annual meeting of the International North Pacific 

Fisheries Commission, Anchorage, Alaska. October 1980. 
27 p.). Northwest and Alaska Fisheries Center, Nat'!. Mar. 
Fish. Serv., NOAA, 2725 Montlake Blvd. E., Seattle, WA 
98112. 

1981. Observations of foreign and joint venture fishing 
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International North Pacific Fisheries Commission, Vancouver, 
Canada, October 1981.) Northwest and Alaska Fisheries 
Center, Nat'!. Mar. Fish. Serv., NOAA, 2725 Montlake Blvd. 
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RIDDELL, B. E. 1981. Incidental catch of Pacific salmon in 
British Columbia coastal midwater trawl fisheries, 1977- 1980. 
21 p. (Unpubl. rep.), Department of Fisheries and Oceans, 
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GROUNDFISH 

Groundfish research at the Pacific Biological 
Station provides the major basis for stock management 
in Canada's Pacific zone of extended fisheries juris
diction. Accordingly, assessment studies occupy a 
large percentage of research activities although in 1982 
there was less emphasis on field surveys and more on 
analytical studies. Additional emphasis was also 
placed on studies designed to validate ageing tech
niques, because of their importance to population 
analyses. The inclusion of a fisheries ecology unit 
in the groundfish research group was also a highlight 
of 1982. Summaries of research by species and 
groups follow: 

(i) Flatfishes. A tagging study of rock sole in the 
Charlotte Area was initiated in 1982. Tagging 
was concentrated on two spawning aggrega
tions to determine if they constitute different 
stocks. The majority offish were also injected 
with oxytetracycline to produce a mark on 
bony structures at the time of tagging and 
assist in validation of ageing techniques. 
Analysis of current results of Dover sole tagging 
conducted in 1979 indicates greater dispersion 
in the Charlotte Area than expected, although 
this movement has not extended outside the 
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Area. The distribution and abundance of 
juvenile flatfishes in the northern Charlotte 
Area was again assessed by trawl survey during 
1982. This project produces indices of cohort 
abundance used in population analyses. 

The relevance and adequacy of surplus pro
duction models for English and rock soles in 
the northern Charlotte Area was examined 
using two types of sequential (cohort) popula
tion models. The influence of unknown dis
carded quantities of English sole juveniles may 
be a major determinant in the success of such 
modelling exercises. 

(ii) Pacific cod. Field activity during 1982 consisted 
of a trawl survey of the distribution and abun
dance of Pacific cod, rock sole, and lingcod in 
the southern Charlotte Area (Queen Charlotte 
Sound). While no concentrations of Pacific 
cod were encountered, useful echosounder 
surveys of both trawlable and untrawlable 
areas were completed. The distribution of 
trawlable bottom may be responsible for the 
unusual depth distribution of Pacific cod 
catches from this area. Considerable informa
tion on the abiotic environment was also col
lected on this cruise. 

Analytical studies continued to extract de
tailed landing and age composition statistics 
necessary to determine the dynamics of this 
species. Examination of these data suggests 
that standardization of effort, to account for 
changes in vessel characteristics, may be a 
significant factor in the assessment of this 
species in the Canadian zone. Additional 
studies conducted during 1981 suggest some 
degree of synchrony in the occurrence of strong 
and weak cohorts of Pacific cod across broad 
geographic regions, and that the abundance of 
one of its principal prey species (sandlance) 
also undergoes major fluctuations. Investiga
tion of the validity of ageing methods for 
Pacific cod continued during 1982. 

(iii) Sablifish. Analysis of tagging data to determine 
stock boundaries, migration and growth rates, 
and exploitation patterns was continued in 
1982. While the movement of tagged adults 
continued to increase with time at liberty, the 
majority of recoveries have been made in the 
Canadian zone. Tracking of the strong 1977 
cohort, which was tagged as juveniles in inside 
waters, showed the fish recruiting into offshore 
areas but a clear pattern of this recruitment 
has not yet emerged. A study to determine 
size and age-specific fecundity was completed, 

and analysis is underway. A study of spawning 
activities and early life stage characteristics was 
also completed. 

The ageing technique used for sablefish has 
been partially validated with the recovery 
and preliminary analysis of approximately 400 
fish previously injected with oxytetracycline. 
Development of a model to determine manage
ment strategies for this long-lived species was 
initiated during 1982. In addition, investi
gators contributed major segments of the joint, 
comprehensive review of sablefish being pro
duced under the auspices of INPFC. 

(iv) Pacific hake. Research studies on this species 
continued to focus primarily on the stock in 
the inside waters of the Vancouver Area (Strait 
of Georgia). These studies included reports 
on the distribution and abundance of hake 
during commercial fishing and research cruises 
during 1979-1981, and indicate that a 10-
15,000 t fishery in this area is feasible. A 
fecundity study was also completed. 

The stock of hake fished in the outside waters 
of the Vancouver Area has attracted increasing 
research effort in recent years, due to its 
potential for large yields. Canadian scientists 
worked jointly with their United States col
leagues in the development of a fishery manage
ment model for the eastern Pacific Ocean hake 
stock. A study documenting the biological 
differences in the stocks of hake occurring in 
the Vancouver Area was also completed. 

(v) Lingcod. In response to increasing concern 
about exploitation of lingcod stocks in Cana
dian waters by both commercial and sport 
fisheries, field studies to assess the impact of 
these fisheries were initiated in 1982. Studies 
included tagging approximately 12,000 fish in 
the Vancouver Area for stock delineation and 
validation of ageing techniques. A preliminary 
study on age validation was also completed. 

(vi) Spiny dogfish. Although the abundance of spiny 
dogfish in the Charlotte-Vancouver Region 
could support a fishery of approximately 
10,000 t, in recent years significant landings 
have been recorded only from the Vancouver 
Area . Tagging studies of this species in the 
inside waters of the Vancouver and Charlotte 
areas were continued in 1982. Preliminary 
results of age validation studies indicate that 
a mark is laid down in the dorsal spine after 
inoculation with oxytetracycline, and valida
tion of the ageing technique is anticipated over 
the next several years. 
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(vii) Rockfishes. Major research projects of the 
rockfish unit continued to address the problems 
of management of these long-lived species. 
A tagging program initiated in 1980 and incor
porating oxytetracycline injections, was com
pleted in 1982. Returns to date have provided 
the first validation of the ageing techniques 
used for rockfishes at the Pacific Biological 
Station. Fish (yellowtail rockfish) recovered 
after two years at liberty showed that two 
annular marks were deposited outside the oxy
tetracycline mark, on both the external and 
internal surfaces of the otolith. 

The majority of rockfish research con
centrated on Pacific ocean perch stocks. A 
multi-variate examination of environmental 
influences on cohort strength suggested on
shore movement of surface waters may be 
correlated with stronger cohorts in this species. 
A major project examining the reproductive 
biology and life history strategy of Pacific 
ocean perch was also initiated in 1982. 

Analytical studies included the formulation 
of management strategies for shelf and slope 
rockfishes based on the results of species as
semblage analyses, and forward simulation of 
Charlotte Area stocks using results of sequential 
population analysis. 

(viii) Fisheries ecology. The primary activities of this 
group were the use of quantitative ichthyo
plankton surveys to assess hake and pollock 
spawning biomass in the inside waters of the 
Vancouver Area, and a general survey of 
ichthyoplankton off the west coast of Canada 
during the winter months. This group also 
conducted fecundity studies of hake and pollock 
in the Vancouver Area. 

Other studies conducted by the groundfish 
program during 1982 included: a review of 
fisheries in the inside waters of the Vancouver 
Area; a review of historical tagging studies of 
rock sole in the Charlotte Area; and the initia
tion of a review of the biology and fisheries for 
dogfish in the northeast Pacific Ocean. 

Reports concerned with groundfish published 
during 1982 are listed below: 

Archibald, C. P., D. Fournier, and B. M. Leaman. 
1982. A users' guide to Fournier's catch-at-age 
model. Can. MS Rep. Fish. Aquat. Sci. 1688: 
81 p. 

Barner, L. W., R. Kieser, and F.H.C. Taylor. 1982. 
Midwater trawl tows and catches made on MfV 

Eastward Ho cruise EH80-l, east coast Vancouver 
Island, November 3-21, 1980. Can. Data Rep. 
Fish. Aquat. Sci. 315: 59 p. 

Barner, L. W., F.H.C. Taylor, and R. Kieser. 1982. 
Midwater trawl tows and catches made on CGS 
G.B. Reed cruise GBR81-2, February 9- 20, 1981 
and GBR81--4, Aprill3-24, 1981, Strait of Georgia. 
Can. Data Rep. Fish. Aquat. Sci. 330: 55 p. 

Barner, L. W., F.H.C. Taylor, and P. B. McCarter. 
1982. Midwater trawl tows and catches made on 
MfV Sun Maiden cruise SM81-l and CGS G.B. Reed 
cruise GBR81-8, September 8-25, 1981. Can. 
Data Rep. Fish. Aquat. Sci. 333: 59 p. 

Barner, L. W., F.H.C. Taylor, and C. E. Turner. 
1982. Midwater trawl tows and catches made on 
MfV Ocean King cruise OK80-l, southwest coast 
Vancouver Island, September 9-27, 1980. Can. 
Data Rep. Fish. Aquat. Sci. 314: 97 p. 

1982. Midwater trawl tows and catches 
made on MfV Howe Bay cruise HB80-l, southwest 
coast of Vancouver Island, November 3- 21, 1980. 
Can. Data Rep. Fish. Aquat. Sci. 334: 67 p. 

Beamish, R.J., and D. E. Chilton. 1982. Preliminary 
evaluation of a method to determine the age of 
sablefish (Anoplopoma.fimbria). Can. J. Fish. Aquat. 
Sci. 39: 277-287. 

Beamish, R.J., G. A. McFarlane, K. R. Weir, 
M. S. Smith, J. R. Scarsbrook, A. J. Cass, and 
C. C. Wood. 1982. Observations on the biology 
of Pacific hake, walleye pollock and spiny dogfish 
in the Strait of Georgia, Juan de Fuca Strait and 
off the west coast of Vancouver Island and the 
United States. Arctic Harvester July 13-29, 1976. 
Can. MS Rep. Fish. Aquat. Sci. 1651: ISO p. 

Carter, E. W., and B. M. Leaman. 1982. Explo
ratory fishing of Bowie Seamount by the MfV Star 
Wars II, August 11-23, 1981. Can. Data Rep. 
Fish. Aquat. Sci. 331: 30 p. 

Carter, E. W., D. A. Nagtegaal, and B. M. Leaman. 
1982. Rockfish tagging off southwest Vancouver 
Island and off northwest Washington, MfV Sun 
Maiden, May 3-17, 1982. Can. Data Rep. Fish. 
Aquat. Sci. 349: 51 p. 

Carter, E. W., D. A. Nagtegaal, B. M. Leaman, 
C. P. Archibald, and B. J. Westman. 1982. 
Catches and trawl locations of MfV Tenacious 
during the rockfish biomass survey in southern 
Hecate Strait (Moresby Gully), June 1981. Can. 
Data Rep. Fish. Aquat. Sci. 321: 67 p. 

Chilton, D. E. and R. J. Beamish. 1982. Age 
determination methods for fishes studied by the 
Groundfish Program at the Pacific Biological Sta
tion. Can. Spec. Publ. Fish. Aquat. Sci. 60: 102 p. 

Chilton, D. E., S. MacLellan, D. Barnes, and K. 
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Charles. 1982. An inventory of groundfish biolog
ical samples, taken from commercial and research 
catches on the Pacific coast, processed by the age 
determination unit during 1980 and 1981. Can. 
Data Rep. Fish. Aquat. Sci. 345: 25 p. 

Fargo, J., W. R. Harling, M. W. Saunders, and 
S. J. Westrheim. 1982. Hecate Strait survey, 
M/V Nucleus, April 1-18, 1982. Can. Data Rep. 
Fish. Aquat. Sci. 351: 127 p. 

Fargo,]., T. Hoyt, and K. Robinson. 1982. Trawl 
survey of juvenile flatfish in Hecate Strait, MfV 
Arctic Ocean, August 6-21, 1981. Can. Data Rep. 
Fish. Aquat. Sci. 324: 110 p. 

Foucher, R. P., and S.J. Westrheim. 1983. Landing 
statistics and age compositions for Pacific cod 
(Gadus macrocephalus) from Queen Charlotte Sound, 
1956-81. Can. Data Rep. Fish. Aquat. Sci. 375: 
23 p. 

Fournier, D., and C. P. Archibald. 1982. A general 
theory for analyzing catch-at-age data. Can. J. 
Fish. Aquat. Sci. 39: 1195- 1207. 

Harling, W. R., R. P. Foucher, and M. W. Saunders. 
1982. Rock sole tagging in Hecate Strait, April 
27-May 11, 1982. Can. Data Rep. Fish. Aquat. 
Sci. 355: 54 p. 

Ketchen, K. S. 1982. Stock delineation and growth 
of rock sole (Lepidopsetta bilineata) as indicated by 
tagging in British Columbia waters, 1964-66. 
Can. MS Rep. Fish. Aquat. Sci. 1683: iii+4lp. 

Leaman, B. M., and D. A. Nagtegaal. 1982. Biomass 
estimation of rockfish stocks off the west coast of 
the Queen Charlotte Islands during 1978 and 1979. 
Can. MS Rep. Fish. Aquat. Sci. 1652:46 p. 

Leaman, J. E. 1982. Catch and effort statistics of 
the Canadian groundfish fishery on the Pacific 
coast in 1981. Can. Tech. Rep. Fish. Aquat. Sci. 
1124: 90 p. 

McFarlane, G. A., R. J. Beamish, M.S. Smith, V. 
Egan, and D. Brown. 1982. Results of spiny 
dogfish (Squalus acanthias) tagging in the Strait of 
Georgia, Queen Charlotte Sound, Hecate Strait 
and Dixon Entrance, during 1980. Can. MS Rep. 
Fish. Aquat. Sci. 1646: 123 p. 

McFarlane, G. A., R.J. Beamish, and K. R. Weir. 
1982. Study of the biology and distribution of 
Pacific hake during the first commercial fishery 
conducted in the Strait of Georgia by the MfV 
Callistratus, February 16-17, March 10-April 3, 
and May 12, 1979. Can. MS Rep. Fish. Aquat. 
Sci. 1650 : 111 p. 

McFarlane, G. A., W. Shaw, J. M. Thompson, J. R. 
Scarsbrook, M.S. Smith, and K. L. Best. 1982. 
Data collected during hake and pollock assessments, 
Strait of Georgia cruises, February 20-May 2, and 

July 3, 1981. Can. Data Rep. Fish. Aquat. Sci. 
339: 456 p. 

Mason, J. C., 0. D. Kennedy, and A. C. Phillips. 
1982. The Strait of Georgia ichthyoplankton 
survey, 1979. Ichthyoplankton. Can. Data Rep. 
Fish. Aquat. Sci. 359: 285 p. 

1982. The Strait of Georgia ichthyo
plankton survey, 1980. Ichthyoplankton. Can. 
Data Rep. Fish. Aquat. Sci. 361: 553 p. 

1982. The Strait of Georgia ichthyo
plankton survey, 1981. Ichthyoplankton. Cruises 
1, 2, and 3 (February 18-24, March 2-10, and 
March 16-22). Can. Data Rep. Fish. Aquat. Sci. 
360:245 p. 

1982. The Strait of Georgia ichthyo
plankton survey, 1981. Ichthyoplankton. North
ern cruises 3 and 6 (March 12-13 and April 9-10). 
Can. Data Rep. Fish. Aquat. Sci. 362: 49 p. 

1982. The Strait of Georgia ichthyo
plankton survey, 1981. Ichthyoplankton. Cruises 
5, 7, and 8 (March 30-April 6, April 14-20, and 
April 27- May 3). Can. Data Rep. Fish. Aquat. 
Sci. 364: 245 p. 

1982. The Strait of Georgia ichthyo
plankton survey, 1981. Ichthyoplankton. Cruises 
9, 10 and 11 (May 11-15, May 25-29, and June 8-
14). Can. Data Rep. Fish. Aquat. Sci. 363: 245p. 

Nagtegaal, D. A., B. M. Leaman, R. D. Stanley, and 
B. J. Westman. 1982. Rockfish tagging cruise in 
Queen Charlotte Sound, R/V G.B. Reed, July 3-17, 
1981. Can. Data Rep. Fish. Aquat. Sci. 326: 42 p. 

Robinson, C. K., L.A. Lapi, and E. W. Carter. 
1982. Data collected during a spiny dogfish 
(Squalus acanthias) stomach survey near the Qua
licum and Fraser rivers, April-May 1980-1981. 
Can. Data. Rep. Fish. Aquat. Sci. 325: 64 p. 

1982. Stomach contents of spiny dogfish 
(Squalus acanthias) caught near the Qualicum and 
Fraser rivers, April-May, 1980-1981. Can. MS 
Rep. Fish. Aquat. Sci. 1656: 21 p. 

Robinson, C. K.,J. M. Thompson, and L. W. Barner. 
1982. Strait of Georgia pollock survey during 1980 
roe fishery: MfV Sun Maiden. Can. Data Rep. 
Fish. Aquat. Sci. 346: 59 p. 

Stanley, R. D., and D. Davenport. 1982. A study of 
trawl mesh selectivity for English sole and rock sole 
in Hecate Strait, August 1- 5, 1980. Can. MS 
Rep. Fish. Aquat. Sci. 1637: 48 p. 

Taylor, F.H.C., and R. Kieser. 1982. Distribution 
and abundance of herring and other pelagic fish off 
the west coast of Vancouver Island in September 
and November, 1980, and March, 1981, and in 
the Strait of Georgia in November, 1980. Can. 
MS Rep. Fish. Aquat. Sci. 1682: 167 p. 
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Thompson, J. M., and G. A. McFarlane. 1982. 
Distribution and abundance of Pacific hake and 
walleye pollock in the Strait of Georgia, March 
24-May 2, 1981. Can. MS Rep. Fish. Aquat. Sci. 
1661: 79 p. 

Venables, N. L. 1983. An inventory of biological 
samples taken in the British Columbia groundfish 
fishery in 1980. Can. Data Rep. Fish. Aquat. 
Sci. 376: 18 p. 

Venables, N. L., S. E. MacLellan, and J. E. Smith. 
1982. Inventories of: I. Groundfish biological 
samples from the Pacific coast taken during 1979; 

and II. Samples processed by the fish age deter
mination unit during 1977-79. Can. Data Rep. 
Fish. Aquat. Sci. 319: 74 p. 

Westrheim, S. J. 1982. Pacific cod tagging. II. 
Migration and stock delineation. Can. MS Rep. 
Fish. Aquat. Sci. 1663: 77 p. 

Westrheim, S. J., and R. P. Foucher. 1982. Canada
U.S. landing statistics and age composition for 
Pacific cod (Gadus macrocephalus) from trawling 
grounds off the southwest coast of Vancouver 
Island, 1956--81. Can. Data Rep. Fish. Aquat. 
Sci. 371: 35 p. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1982 

Fisheries Agency of Japan 
March 1983 

I. SALMON RESEARCH 

In 1982, Japan conducted research on salmon in 
offshore areas on board four motherships and ten 
research vessels (one research vessel was engaged in 
the Japan-U.S. cooperative Dall's porpoise research 
as a dedicated vessel for this purpose in the latter half 
of her cruise). The 1982 research program by Japan 
was reviewed in detail at the meeting of the Ad Hoc 
Salmon Research Coordinating Group of the Sub
Committee on Salmon of the Standing Committee on 
Biology and Research and at the meeting of the 
Scientific Sub-Committee of the Ad Hoc Committee 
on Marine Mammals which were held in Tokyo in 
March 1982. The Japanese research program was 
planned taking into consideration as much as possible 
the discussions at these meetings. 

An outline of the research and findings obtained in 
1982 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 1982 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 3 and 6 
(Table I). Landings of salmon from catcher boats 
to motherships began June 2 and finished between 
July 29 and 31. During this period, a total of 207 
operations were conducted by those fleets. In June, 
95 operations took place in the narrow north-south
south region of the North Pacific Ocean lying between 
170°E and 175°E. In July, there were 73 operations 

in the North Pacific Ocean and 39 operations in the 
Bering Sea (Fig. 1 ). 

On board the mothership, 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 offish were 
measured on board the motherships in 1982: 

Sockeye 12,179 
Chum 6,108 
Pink 6,111 
Coho 2,874 
Chinook 4,651 

31,923 

(b) Research on board research vessels 

Research operations by research vessels in 1982 
were conducted from April to August, almost the same 
period as in 1981 (Table 2). The survey areas were 
mainly the northwest part of the North Pacific Ocean 
and the central part of the Bering Sea with some 
surveys conducted in the Gulf of Alaska (Fig. 2). 
The research vessels used gillnets andfor longline gear. 

Four vessels (Hokushin maru, lwaki maru, Kumamoto 
maru, and Hoyo maru No. 53) collected information on 
the distribution, abundance, and other biological 
materials of salmon in the northwestern Pacific 
Ocean 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 

TABLE I. Japanese salmon mothership activities in 1982. 

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

Mothership tonnage catcher boats Hakodate grounds grounds Hakodate grounds operated 

Kizan maru 8,859.11 43 May26 June I July 29 August 3 59 52 

Meiyo maru 9,040.57 43 May 26 June I July 31 August 6 61 53 

Nojima maru 7,975.18 43 May26 June I July 30 August 5 60 51 

Jinyo maru 9,024.25 43 May26 June I July 31 August 6 61 51 

TOTAL 34,899.11 172 241 207 
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FIGURE 1. Noon positions of Japanese salmon notherships on landing days in June and July, 1982. 



TABLE 2. 

Left 

Vessel Cruise Date Port 

Hokushin maru I April 12 Kushiro 
2 May 4 Kushiro 
3 June 24 Kushiro 

Oshoro maru 1 June 5 Hakodate 
Hokusei maru I June 2 Hakodate 

2 June 20 Hakodate 
3 July 11 Hakodate 

Hokko maru I June 12 Kushiro 
lwaki maru I April 24 Kushiro 

2 June 13 Kushiro 
Riasu maru No. 2 I April 25 Kushiro 

2 June 15 Kushiro 
Kumamoto maru I April 24 Kushiro 

2 June 15 Kushiro 
Hokuho maru I May 12 Kushiro 

2 July 2 Kushiro 
Hoyo maru No. 53 I April 25 Hakodate 
Hoyo maru No. 12 I June 15 Kushiro 

Japanese salmon research vessel activities in 1982. 

Returned Duration 

First Last 
Date Port operation operation 

April 22 Kushiro April 15 April 21 
June 12 Kushiro May 10 June 6 
July 28 Kushiro June 29 July 23 
August 13 Hakodate June 13 July 25 
June 15 Hakodate June 6 June 12 
July 4 Hakodate June 25 July 1 
August 11 Hakodate July 17 August 6 
July 9 Kushiro June 19 July 5 
June 8 Kushiro April 30 June 1 
July 26 Kushiro June 18 July 20 
June 6 Kushiro May 5 May 30 
July 25 Kushiro June 23 July 18 
June 7 Kushiro April 28 June 5 

July 29 Kushiro June 21 July 22 
June 22 Kushiro May 20 June 17 
August 11 Kushiro July 9 August 5 
June 6 Hakodate May 4 June 2 
July 28 Kushiro June 22 July 20 

Number of sets 

Gillnet Longline Tagging 
-- ---

4 0 0 
23 0 0 
22 0 0 
15 7" 6 
7 0 0 
5 0 0 

19 0 0 
4 11 11 

24 0 0 
31 0 0 
11 22 22 
11 20 13 
37 0 0 
31 0 0 
11 23 22 
12 26 14 

26 0 0 
24 11 11 

:;:d 
ttl 
rJl 
ttl 

~ 
0 
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FIGURE 4. Longlining locations of Japanese research vessels by month in !982. 
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structure and mesh sizes were similar to gillnets used 
by Japanese commercial fisheries. 

Three vessels (Hokuho maru, Riasu maru No. 2, and 
Hokko maru) conducted tagging operations to clarify 
the continent of origin of salmon migrating in waters 
south of 46°N. The first two vessels used "A" and 
" C " gillnets and longlines while the latter vessel 
used " C " nets and longlines. 

The Hoyo maru No. 12 was engaged in research 
including tagging on salmon migrating to the central 
part of the Bering Sea during her first cruise using 
"A" and " C" gillnets and longlines in order to 
clarify the continent of origin. 

Two vessels ( Oshoro maru and Hokusei maru) collected 
ecological information on pelagic fish including 
salmon and squids in the subartic waters of the North 
Pacific using "A" and " C " gillnets and special 
research gillnets with 10 different mesh sizes (22, 
25, 29, 30, 33, 37, 42, 179, 204, and 233 mm). The 
Oshoro maru also used longline gear. 

All research vessels used gillnets and longlines and 
engaged in biological sampling of catches and tagging 
was conducted on still active salmon caught with 
longlines. All vessels made oceanographic observa
tions and conducted research on various animals 
(fishes, squids, sea birds, and marine mammals) 
incidentally taken during research. A total of 317 
research operations was made with gillnets and 120 
with longlines in 1982 at locations in the North Pacific 
Ocean and Bering Sea shown by month in Figs. 3 

and 4. 

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

In 1982, a total of 16 U .S. scientific observers were 
on board four motherships and their catcher boats. 
On each mothersbip, one scientific observer conducted 
observations on the salmon fishery operating in the 
U.S. FCZ and collected biological information and 
one observer carried out research on marine mam
mals, 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 porpoise. The U.S. observers were 
on board four motherships for ' a period of 41 to 46 
days: total days on board was 173 (Table 3). 

In 1982, there were a total of four U.S. scientists 
on board Japanese research vessels: two on 
the Oshoro maru, one on the Hokusei maru, and one on 
the Kumamoto maru. Their objectives were to conduct 
studies on marine mammals incidentally taken in 
salmon gillnets (Table 4). 

2. OuTLINE OF INFORMATION OBTAINED 

(a) Distribution and abundance of salmon 

The ten research vessels in 1982 conducted studies 
on distribution and abundance of salmon using gill
nets. The numbers of salmon caught per 100 tans of 

TABLE 3. U.S. scientific observers on board Japanese salmon motherships in 1982. 

Accumulated 
Mothership Salmon observer Marine mammal observers Period on board days on board 

----
Kizan maru Vince Addington Richard Rowlett June 9-June 30 41 

James Laurita July 11-July 29 
Michael Letourneau 

Meiyo maru Robert Ingraham Lawrence Tsunoda June 9-July II 42 
Anthony Degange July 23-:July 31 
Richard Brooks 

Nojima maru Bruce Mushet Gregory Silber June 9-July 19 46 

Jay Scott Mallonee July 26-July 30 
Christopher Copeland 

]inyo maru Larry Haaga John Heyning June 9-July 3 44 
Alan Abend July 13-:July 31 
Laird Murry 

TABLE 4. U.S. scientists and their objectives on board Japanese salmon research vessels in 1982. 

Research vessel 

Oshoro maru 

Hokusei maru 
Kumamoto maru 

Scientists Period on board 

David Withrow June 5- July 10 
Wendy Roberts July 14- August 15 

Objectives while on board 

Study of marine mammals 

EdwardJameyson July !!- August II Study of marine mammals 
Patrick]. Gearin June 14--July 30 Study of marine mammals 

----------------------------------------------------------------------------- -------
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FIGURE 5. CPUE distribution of sockeye salmon caught by 100 tans of research gillnets in May, 1982. 

non-selective research gill net (1 0 mesh sizes) are 
shown by species and by month in Figs. 5 to 20. 

Sockeye (Figs. 5 to 7): In May, there were two areas 
of high abundance (CPUE of more than l.O fish per 
tan) of sockeye; one was in a long and narrow area 
which extended in an east-northeast direction in 
the southern 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. The 
main distribution of sockeye in June was inclined to 
the northern part of the research area which indicated 
that sockeye were moving to the north. The main 
distribution of sockeye in July was in waters north of 
49°N. In the Pacific Ocean, CPUE values of more 
than l.O fish per tan were observed in a band shape, 
east to west, in waters of 50°N and CPUE values in 
the Bering Sea increased to values greater than those 
in June. 

Chum (Figs. 8 to I 0): CPUEs of more than l.O fish 

per tan were observed in waters south of 43°N which 
corresponds to the southern edge of distribution of 
this species and in waters north of 46°N in the nor
thern area of research. The distribution of chum 
in June had moved north compared to that in May. 
CPUEs of more than l.O fish per tan were also ob
served in the Bering Sea in June. In July, CPUEs 
of more than l.O fish per tan were widely observed 
east to west in waters north of 49°N. Virtually all 
CPUE values in the central Bering Sea were more 
than l.O fish per tan and very high CPUE values of 
more than 10.0 fish per tan were also observed. 

Pink (Figs. II to 13): A feature observed in May 
was that the main distribution of pink salmon west 
of l75°E was in waters south of 44°N, while in waters 
east of l75°E the main distribution was shifted to 
the north between 44°N to 50°N. CPUE values in 
the former area were generally higher than in the 
latter area. In June, the areas of high CPUE were 
limited to the North Pacific west of l70°E , and the 
distribution had moved further north than in May. 
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FIGURE 6. CPUE distribution of sockeye salmon caught by 100 tans of research gill nets in June, 1982. 

The CPUE value in the 1° X 1° area E6746 was more 
than 11.0 fish per tan while the CPUE values in the 
research area in the Bering Sea were generally low. 
CPUEs of 1.0 fish per tan in July were limited to 
the North Pacific Ocean west of 175°E and the dis
tribution of pink salmon had moved further north 
than in June. The CPUE in areas E6248 and 
E6249 showed very high values of more than 15.0 
fish per tan. 

Coho (Figs. 14 to 16): In May, the appearance of 
coho salmon was limited to waters south of 44°N 
west of 175°E and to waters south of 46°N east of 
175°E. Although distribution of coho salmon in June 
extended towards the north, CPUE was generally low. 
In July, the area of coho distribution expanded and 
CPUEs of more than 0.3 fish per tan were widely 
observed from east to west in waters of 45° to 52°N. 
CPUE values of more than 1.0 fish per tan were 
observed in waters between 45° and 47°N. Although 
research in August was limited, CPUE values at 
research stations between 48° and 50°N and 165° 

and 175°E were 0.3 fish per tan or more. 

Chinook (Figs. 17 to 19): CPUEs of more than 0.01 
chinook salmon per tan were widely observed in 
waters of 42° to 52°N and 158°E to l76°W in May. 
CPUEs of 0.1 fish per tan were observed in areas 
E5843, and E7245 and E7246. In June, CPUEs of 
more than 0.01 fish per tan were only observed in 
area E7747 in the research areas between 44° and 
52°N and between 157°E and 179°W. In July, 
CPUEs of more than 0.01 fish per tan were widely 
observed in the area between 44° and 52°N, and 
155°E and l77°W and CPUEs of 0.1 or more were 
observed in E5544, W7848, and W7849. In this 
period, CPUEs of more than 0.03 fish per tan oc
curred over a wide area east of 179°E in the Bering 
Sea and highest CPUE (0.43 fish per tan) was ob
served in area W795 7 in the Bering Sea. 

Steelhead (Figs. 20 to 22): In May, the appearance 
of steelhead was limited to waters of 43° to 4rN 
between 162°E and 175°W and highest CPUE ob-
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FIGURE 7. CPUE distribution of sockeye salmon caught by 100 tans of research gillnets in July, 1982. 

served was 0.07 fish per tan. In June, steelhead 
were limited to waters of 42° to 47°N between l77°E 
and l76°W and the highest CPUE value was 0.14 
fish per tan. In July, steelhead were mainly limited 
to waters of 42° to 51 °N east of 170°E. In waters 
west of l70°E, CPUE of 0.03 fish per tan was only 
observed in area E5947. The highest CPUE value 
in July was 0.1 fish per tan. Although research in 
August was conducted in a limited area, steelhead 
were observed between 45° and 50°N and 166° to 
l72°E and highest CPUE was 0.07 fish per tan. 

It has been shown that distribution of steelhead 
extends to westerly areas from May and even to the 
Okhotsk Sea from June. However, since CPUEs in 
the westerly areas are low, there is sometimes little 
catch of steelhead in research operations during 
the year as was the case this year. 

CPUE values, ocean age composition, and sex 
ratio of steelhead caught by Japanese salmon re
search vessels were examined for the years 1972 to 
1981. CPUEs were high on the eastern side of 
the Pacific each month but there was no clear dis-

continuity m east to west distribution. Thus, it is 
impossible to clearly define distributions of North 
American and Asian steelhead from CPUE values 
only. However, the distribution does not contradict 
the relationship between distributions of North 
American and Asian steelhead shown by population 
genetics. 

Steelhead found in the North Pacific Ocean are 
mostly fish of ocean age I and 2 and progressing 
northward the occurrence of the older fish becomes 
more frequent. No clear distinction in age compo
sition is apparent between eastern and western areas. 
The proportion of female steelhead in specimens 
obtained was high, reaching about 60%, which sug
gested that there was a great difference in seaward 
migration between female and male steelhead. Also, 
the proportion of female fish was inclined to be 
higher in westerly areas and it might be assumed that 
there was a difference in sex ratio between North 
American and Asian steelhead migrating in the ocean. 
Immature sockeye: Information on immature sockeye 
salmon distributed on the south side of the Aleutian 
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FIGURE 8. CPUE distribution of chum salmon caught by 100 tans of re~earch gillnets in May, 1982. 

Islands (50° to 52°N, 175°E to 175°W) was obtained 
using "C" gillnets from June 28 to July 13, 1982. 
The sampling was to obtain information for the same 
area and time sampled during 1972 to 1981. The 
arithmetic means of CPUEs obtained from the 1982 
research were 1.48 for age .I fish and 1.41 for age 
.2 fish. 

(b) Information obtained from tagging 

Salmon tagging was conducted during May to 
August in 1982 at release locations shown by month 
in Fig. 23. The number of releases by month and 
species are shown in Table 5. The numbers of tagged 
salmonids released in 1982 (and numbers released 
m 1981) were: sockeye-191 (565); chum-2,596 
(1,767); pink-874 (1,322); coho-138 (452); 
chinook-17 (53); and steelhead trout-16 (29). 
The total number released was 3,805 (4,188 in 1981). 

A total of 67 salmonids (5 sockeye, 47 chum, 10 
pink, 4 coho, and I steelhead trout) were recovered 
by the end of February 1983 from fish released in 
1981 and 1982. Additional information on recoveries 

m 1971 and 1981 was also obtained for 7 chum, 
I coho, and I steelhead trout. Of the recoveries, 
15 were made in coastal areas as shown in Table 6 
and Figs. 24 and 25. 

One new coastal recovery of sockeye salmon was 
obtained. An immature sockeye released at 45°29'N, 
176°31 'W on May 10, 1981 was recovered at the 
Egegik area of Bristol Bay around July 16 or 17, 1982. 
This recovery extended southward the previously 
known southern limit (49°29'N) of distribution of 
immature sockeye salmon of western Alaska origin. 

Eleven new coastal recoveries of chum salmon were 
obtained. One chum salmon released at 56°03'N, 
l76°30'W on July 18, 1980 and one chum released 
at 57°58'N, l78°l2'W on August I, 1980, both in 
the Bering Sea, were recovered m Hokkaido on 
September II, 1981. These recoveries extended 
eastward the previously known eastern limit (61 °50'N, 
l78°50'W) of the distribution of immature chum 
salmon of Hokkaido ongm. One mature chum 
released at 45°26'N, l78°30'W on May II, 1982 
was recovered at Ruby on the Yukon River on 
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FIGuRE 9. CPUE distribution of chum salmon caught by 100 tans of research gillnets in June, 1982. 

TABLE 5. Number ofsalmonids tagged and released in japanese salmon tagging in 1982. 

Number Accumulated 
long line number of 

of longline used 
Area operations (hachi) Sockeye 

Gulf of Alaska 4 80 12 
Bering Sea II 330 58 
North Pacific 105 4,230 121 

North of 46"N 25 1,100 112 
South of 46°N 80 3,130 9 

West of 175°E 2 60 0 
175°E-175°W 78 3,070 9 

TOTAL 120 4,640 191 

October I, 1982. This recovery extended south
ward the previously known southern limit (51 °l5'N, 
l79°09'E) of distribution of chum salmon of Yukon 
River origin. One mature chum released at 43°30'N, 
l75°30'W on May 4, 1981 was recovered at the Amur 
River on September 12, 1981. This recovery ex
tended eastward the previously known eastern limit 
(44°3l'N, l66°28'E) of distribution of mature chum 

Chum Pink Coho Chinook Steel head Total 

15 10 9 0 3 49 
968 65 8 0 1,100 

1,613 772 128 9 13 2,656 
700 511 21 3 6 1,353 
913 261 107 6 7 1,303 

16 5 4 0 0 25 
897 256 103 6 7 1,278 

2,596 847 138 17 16 3,805 

salmon of Amur River origin. One immature chum 
released at 47°26'N, 171 °29'E on June 21, 1979 and 
one immature chum released at 45°26'N, l67°33'E 
on July I, 1980 were both recovered at the Hokkaido 
coast on June 5, 1981. Judging from the body lengths 
at recovery (56.5 and 65.0 em) and the time of re
covery, these two fish were mature fish, but it was 
believed that they were not of Hokkaido origin and 



TABLE 6. Coastal recoveries of salmonids (recoveries reported during the period from March 1982 through February 1983 and late return of I steel head 
trout in 1971). 

-- ---
Fork Body Gonad 

length weight weight 
Tag No. Species Sex Date Position Gear (mm) (g) (g) Age Remarks 

- -- . ·-
Dis. at release Chum - 81.07.20 57-02N, 176-54W Longline 540 - - 0.2 Tokoro, Hokkaido 
S-5400 at recovery 81.11.27 (44-07N, 144-04E)a. Trap 
Disc. at release Chum - 80.07.12 55-48N, 174-24E Longline 376 0.1 Monbetsu, Hokkaido 
P-5404 at recovery 81.10.16 44-23N, 143- 22E Trap 
Disc. at release Chum - 80.07.01 45- 26N, 167- 33E Longline 498 0.3 Hamanaka, Hokkaido 
P-2009 at recovery 81.06.05 43- 05N, 145-05E - 565 
Disc. at release Chum F 80.07.18 56-03N, 176- 30W Long line 470 0.2 Konbumori, Hokkaido 
P-5705 at recovery 81.11.05 42- SSN, 144-30E Trap 620 2,500 
Disc. at release Chum - 79.07.21 47- 26N, 171- 29E Longline - 0.2 Hamanaka, Hokkaido 
N-1229 at recovery 81.06.05 43- 05N, 145-05E - 650 - - - :;o 
Disc. at release Chum F 80.08.01 57- 58N, 178-12W Longline 514 0.2 Ohtsu, Hokkaido 1:%1 

fJl 

P-5889 at recovery 81.09.20 42- 39N, 143- 39E Trap 703 4,200 - 0.3 1:%1 
;I> 

Disc. at release Chum - 81.05.04 43-30N, 175- 30W Longline 450 - - 0.2 Amur River, details unknown :;o 
0 

R-0074 at recovery 81.09.12 - - - - - - ;:I: 
Disc. at release Coho M 81.07.05 45-32N, 176-26W Longline 471 X. I Mouth of Mitoga, West Kam- 1:1:1 

><: 
R-3404 at recovery 81.09. 16 (53- ION, 156-07E) - - - - - chatka 
Disc. at release Chum - 82.05.11 45- 26N, 178-30W Longline 600 0.3 Yukon River at Ruby, Alaska ;I> 

"d 
S-1597 at recovery 82.10.01 64-45N, 155-30W Fish wheel - - - ;I> z 
Disc. at release Chum M 82.05.07 44-27N, 176-27W Longline 496 0.3 Ohtsu, Hokkaido 

S-1352 at recovery 82.09.20 42- 39N, 143-39E Trap 573 2,020 117 0.3 
Disc. at release Chum M 82.06.29 56-28N, 178-13E Longline 550 0.3 Rausu, Hokkaido 

R-5784 at recovery 82.11.18 44-04N, 145- 12E Trap 620 2,270 60 0.3 
Disc. at release Chum - 82.06.29 56-28N, 178-13E Longline 625 .04 Kamchatka River 

R-5774 at recovery 82.- .- (56- 14N, 162- 28E) 
Disc. at release Coho M 82.07.13 46-38N, 175- 33W Long line 598 2.1 Kanektok River, above the 

S-4325 at recovery 82 .08.30 (59-45N, 161- 59W) - 660 - - 2.1 village of Quinhagak 
Disc. at release Sockeye - 81.05.10 45- 29N, 176-31W Longline 436 2.2 North marker in the Egegik 

R-0196 at recovery 82 .07.16° (58-liN, 157- 24W) Gill net - - - - District 
Spaghetti at release Steel head F 70.09.06 51-00N, 177- 17E Longline 612 X . I Tributary of Chehalis River, 
L-08995 at recovery 71.03.05 46-57W, 123-SOW Sports - Approx. - - Washington 

fishing 61bs. 
- -- --· -

• Recovery positions in parentheses were estimated from recovery data reported. 
b Recovery date was reported originally as approximately 7.16 or 7.17. 

U1 
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FIGURE 10. CPUE distribution of chum salmon caught by 100 tans of research gillnets in July, 1982. 

had been passing by the Pacific coastal areas of 
Hokkaido. These were the first coastal recoveries 
of this type in such a period. One mature chum 
salmon released at 57°02'N, 176°54'W on July 20, 
1981 was recovered at Hokkaido the same year. One 
immature chum released at 55°48'N, 174°24'E on 
July 12, 1980 was recovered in Hokkaido the follow
ing year. Two mature chums released at 56°28'N, 
178°l3'E on June 29, 1982 were recovered separately 
at Hokkaido and the Kamchatka River in the same 
year. One mature chum released at 44°27'N, 
176°27'W on May 7, 1982 was recovered in Hokkaido 
in the same year. These recoveries all confirmed 
known findings. 

Two new coastal recoveries of coho salmon were 
obtained. One coho salmon released at 45°32'N, 
176°26'W on July 5, 1981 was recovered at Mitoga, 
west Kamchatka on September 16 the same year. 
This recovery extended slightly eastward the pre
viously known limit (43°29'N, 176°35'W) of distri
bution of coho salmon of west Kamachatka origin. 
One coho salmon released at 46°38'N, 175°33'W on 

July 13, 1982 was recovered at the Kanektok River 
flowing into Kuskokwim Bay on August 30, 1982. 
This recovery extended southward the previously 
known limit (51 °23'N, 176°20'W) of distribution of 
coho salmon of Alaska-Yukon-Kuskokwim ongm. 
In addition, information on the recovery (reported 
but not previously documented by INPFC) in North 
American coastal waters of a steelhead trout is shown 
in Table 6 and Fig. 24. This fish was released at 
51 °00'N, 177° 17'E on September 6, 1970 and re
covered in a tributary of the Chehalis River in the 
State ofWashington on March 5, 1971. 

II. OCEANOGRAPHY 

Oceanographic conditions in the northwest Pacific 
Ocean in 1982 were examined using horizontal dis
tribution of water temperature as in previous years. 
1. Western Subarctic Water, which is produced by 
the surface cooling phenomenon during winter, is 
widely distributed in the northwest Pacific and cen
tered in the area east of the Kamchatka Peninsula 
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FrGURE II. CPUE distribution of pink salmon caught by 100 tans of research gillnets in May, 1982. 

and the Kuril Islands. As in previous years, this 
water mass was defined as cold water with tempera
ture of less than 3°C at 100m depth. Throughout 
May to July in 1982, the southward extension of 
Western Subarctic Water at certain periods was 
stronger than in average years but the eastward ex
tension was weak. On the whole, the size of this 
water mass was small and the Subarctic Boundary 
was inclined to the north (Fig. 26). 
2. The Alaskan Stream, which orginates in the Gulf 
of Alaska and flows westward in the Pacific along the 
Aleutian Islands, has relatively high water tempera
ture. In order to determine the strength of this 
stream, we observed the distribution of the water 
mass in which temperature was higher than 4°C at 
100m depth along the south side of the Aleutian 
Islands, the western tip of the stream, and the con
ditions of intermingling with Western Subarctic 
Water. Observations showed that the strength of 
the Alaskan Stream was weak in the first half of the 
summer but became slightly stronger than in previous 
years after June (Fig. 27). 

3. In May and June, the surface water temperatures 
in the northwest Pacific were 0.8°C to 2.6°C higher in 
1982 than in the previous year. In particular, in 
May, despite the remarkable southward trend of 
Western Subarctic Water, even the surface water 
temperature at the southern tip of this water mass 
was unusually high. This phenomenon seemed to 
have come about because the effects of atmospheric 
heat transport were stronger than the cooling effects 
from Western Subarctic Water. In July, surface 
water temperatures were generally low (Fig. 28) 
although some regions of temporary high temperature 
were observed. 

III. RESEARCH ON MARINE MAMMALS 
TAKEN INCIDENTALLY BY 

SALMON GILLNETS 

1. Information on a total of I ,641 Dall's porpoise 
caught incidentally by the landbased salmon fishery 
was collected during the 1982 fishing season. 
Information on a total of 3, 199 marine mammals 
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FIGURE 12. CPUE distribution of pink salmon caught by 100 tans of research gillnets in june, 1982. 

(3, 190 Dall's porpoises, 8 northern fur seal, and 1 
northern sea lion) caught incidentally by the mother
ship-type fishery was also collected during the fishing 
season. Information on the above captures was 
reported to the International North Pacific Fisheries 
Commission in accordance with the format agreed 
upon in the Memorandum of Understanding regard
ing marine mammals. 
2. A total of 317 experimental gillnet operations 
(using 40,262 tans) was conducted by 10 salmon 
research vessels between April and August 1982. 
There were 51 porpoises caught incidentally in 39 
operations: dalli-type--48 individuals in 37 opera
tions and truei-type-2 individuals in 2 operations. 
Fifteen northern fur seals were reported caught in 10 
operations. Information on the above captures was 
also reported to the International North Pacific 
Fisheries Commission in accordance with the agreed 
format. 
3. During the 1982 fishing season, a total of 1,320 
Dall's porpoises were brought on to four salmon 
motherships for biological research by U.S. scientific 

observers on board. Also, a number of landbased 
fishing vessels, whose mother port is Kushiro, were 
instructed to freeze and bring back to Kushiro whole 
bodies ofDall's porpoise incidentally taken. The sam
ples collected were provided for morphometric meas
urements and anatomical examinations by Japanese 
scientists. 
4. A sighting survey to estimate abundance of 
marine mammals was conducted. The sighting 
survey was conducted for a total of645 days on board 
ten research vessels engaged in salmon and Dall's 
porpoise research in the Bering Sea and North 
Pacific Ocean including the Gulf of Alaska from 
April 24 to September 17, 1982. Total distance 
covered in the sighting survey in 1982 was 49,830 
nautical miles which exceeded that in 1981 (46,232 
nautical miles). Numbers of marine mammals sighted 
were 4,594 Dall's porpoises, 1,957 other cetaceans, 
209 northern fur seals, and 13 other pinnipeds. 
The numbers of marine mammals sighted by month 
and per nautical mile are shown in Table 7. The 
numbers of schools and individuals of particular 
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TABLE 7. Distance traveled and number of marine mammals sighted by Japanese research vessels in 1982. 

Number of marine mammals Number per mile 

Cetaceans Pinnipeds Cetaceans Pinnipeds 
Distance 

Month (miles) pxa Others CUb 

April 2,229 113 10 5 
May !0,019 742 16 14 
June 14,719 1,207 77 100 
July 15,973 1,362 394 73 
August 5,064 922 321 15 
September 1,826 248 1,157 2 

---
TOTAL 49,830 4,594 1,975 209 

a Dall's porpoise. 
b Northern fur seal. 

species of marine mammals sighted, which included 
18 species of cetaceans and 2 species of pinnipeds, are 
shown in Table 8. The abundance ofDall's porpoise 
was estimated on the basis of data obtained during 
the sighting survey. The estimated abundance by 
2° x 5° statistical areas obtained by Doi's method 
(1974) is shown in Fig. 29. The estimated a
bundance of DaB's porpoise in the area surveyed 
(1,863xl03 square nautical miles) was 1,965,000 
animals. This was extrapolated to an estimated 
4,543,000 animals for the whole habitat of the species 
(4,307 X 103 square nautical miles) north of 40°N 
including the Okhotsk Sea. Corrections by a sighting 
correction rate were not made in this calculation. 
A new estimate of abundance of DaB's porpoise was 
also made using a Fourier Series Estimator (Burnham 
et al. 1980). Although it is reported that Dall's 
porpoise are mainly distributed in the North Pacific 
Ocean, the Bering Sea, the Okhotsk Sea, and the Sea 
of Japan north of 40°N (Kasuya 1978), the Okhotsk 
Sea and the Sea of Japan, which were not surveyed, 
were not included in this calculation. The abun
dance of Dall's porpoise in all other areas (3,861 
X 103 square nautical miles) in the years 1978 to 
1982 was estimated to be 1,047,000, 1,174,300, 
1,905,700, 1,565,600, and 2,337,400 animals, respec
tively (Table 9). 
5. In order to improve the knowledge on life history 
of Dall's porpoise, a 34-day research cruise during 
August 17 to September 19, 1982 was conducted by 
the Hoyo maru No. 12, the dedicated research vessel. 
The cruise was conducted after termination of the 
offshore salmon fishery in 1982. The area surveyed 
was in the northwestern Pacific Ocean (39°N to 50°N, 
west of 175°E) outside the U.S. and U .S.S.R . 200 mile 
zones. During the cruise, 710 Dall's porpoises were 
observed and 80 animals were taken with hand 
harpoons. Electric shockers used at that time were 

Others pxa Others CUb Others 

0.0507 0.0045 0.0022 
0.0741 0.0016 0.0014 0.0001 
0.0820 0.0052 0.0068 

5 0.0853 0.0247 0.0046 0.0003 
7 0.1821 0.0634 0.0030 0.0014 

0.1358 0.6336 0.0011 

13 0.0922 0.0396 0.0042 0.0003 

TABLE 8. Marine mammal species sighted by JapaneSe 
salmon research vessels in 1982. 

Species name Schools Individuals 

CETACEANS 
Plwcoenoides dalli 1,181 4,594 

dalli-type (PD) 1,080 4,198 
truei-type (PT) 49 205 
type-unidentified (PX) 52 191 

Phocoena plwcoena (PP) 2 9 
Laquenorhynchus obliquidens (LO) 21 701 
Lissodelphis borealis (LB) 7 542 
Delphinus de/phis (DD) 17 313 
Pseudorca crassidens (PC) 2 9 
Grampus griseus (GG) I 2 
Globicephala macrorhynca (GM) 3 28 
Orcinus orca (00) 18 87 
:(iphius cavirostris (ZX) 3 6 
Berard ius bairdi (BE) 
Physeter macrocephara (PM) 9 19 
Balaenoptera acutorostrata (BA) 8 12 
Balaenoptera borealis (BB) !0 18 
Balaenoptera physaulus (BP) !0 18 
Balaenoptera musculus (BL) I 
Megaptera novaeangliae (MN) 3 3 
Delphinapterus leucas (DL) 2 5 
Unidentified smaller cetaceans (UD) 42 186 
Unidentified middle cetaceans (UX) 7 II 
Unidentified larger cetaceans (UZ) 4 7 
Unidentified cetaceans (UW) 8 10 

PINNIPEDS 
Calwrhinus ursinus (CU) 174 209 
Eumetopias jubata (EJ) 9 13 
Unidentified pinnipeds (UP) 

very effective. During the period of the survey, the 
southern limit of Dall's porpoise was at latitutdes of 
41 ° to 42°N where surface water temperatures were 
18° to l9°C. The southern part of the range over-



TABLE 9. Abundance and density of Dall's porpoise estimated from the sighting survey of research vessels in 1978 to 1982. Estimates based on line 
transect method. 

---. --- - --
Transect Number Density Mean Coefficient Density Abundance 

length of (DG) group size of variation (Di) (f) 
Year Area 10SNMJ2 (NMI) porpoise groups/NMJZ Var (DG) (G) C:v (Dg) lndi.fNMJ2 lOS 

---
1978 I. Northwestern North Pacific 1,258 34,958 332 0.0622 0.000013 3.8912 0.0571 0.2420 304.4 

II. Northeastern North Pacific 1,942 469 21 0.0886 0.000571 2.9524 0.2697 0.2616 507.8 
III. Bering Sea 661 1,078 26 0.0832 0.000412 4.2692 0.2440 0.3552 234.8 

Total 3,861 36,505 379 1,047.0 
.. ------ .. ----- --------- .. -- ... -----.----- -----------------------------------------------------------------------------------------------------------------------------------------------------------------.----------------------.-------------------· 
1979 I. Northwestern North Pacific 1,258 40,597 492 0.0909 0.000018 4.3333 0.0467 0.3939 495.1 

II. Northeastern North Pacific 1,942 1,519 24 0.0351 0.000157 5.7500 0.3566 0.2018 391.9 
III. Bering Sea 661 853 12 0.1304 0.006296 3.3333 0.6086 0.4347 287.3 

Total 3,861 42,969 528 1,174.3 
·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------~----------------------· 

1980 I. Northwestern North Pacific 1,258 40,804 651 0.1179 0.000022 4.1600 0.0398 0.4905 617.0 
II. Northeastern North Pacific 1,942 2,653 77 0.1056 0.000500 4,9221 0.3733 0.5198 1,009.5 

III. Bering Sea 661 1,287 23 0.0599 0.000667 4.0000 0.2445 0.2396 279.2 
Total 3,861 44,744 751 1,905.7 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1981 I. Northwestern North Pacific 1,258 41,362 686 0.1131 0.000020 4.1200 0.0392 0.4660 586.2 

II. Northeastern North Pacific 1,942 3,481 97 0.1155 0.000658 3.7835 0.2221 0.4370 848.7 
III. Bering Sea 661 1,389 9 0.0593 0.000262 3.3333 0.2732 0.1977 130.7 

Total 3,861 46,232 792 1,565.6 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1982 I. Northwestern North Pacific 1,258 45,333 1,042 0.1439 O.OOOG24 3.9117 0.0344 0.5629 708.1 
II. Northeastern North Pacific 1,942 1,744 55 0.1716 0.000590 3.1091 0.1415 0.5335 1,036.1 

III. Bering Sea 661 2,753 82 0.2171 0.000816 4.1341 0.1316 0.8975 593.2 
Total 3,861 49,830 1,179 2,337.4 

-------
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FIGURE 13. CPUE distribution of pink salmon caught by 100 tans of research gillnets in .July, 1982. 

lapped that of the northern right whale dolphin 
(Lissodelphis) and Pacific whitesided dolphin (Lage
norhynchus). Of the two major color types of Dall's 
porpoise the body lengths of adult truei-type were 
slightly larger. Distribution of the truei-type was 
limited to the Japanese coastal waters and their 
numbers were almost negligible in areas east of l55°E. 
The sighting frequency of the dalli-type, after wind 
force correction was made, was high in the western 
and northern parts of the research area and somewhat 
lower in the southeastern part. The proportion of 
Dall's porpoise that rode the ship's wave was higher 
during midday than in the early morning and late 
afternoon and also higher in areas where the surface 
water temperature was 11 oc or above. In areas 
having surface water temperature of II oc or lower, 
most of the Dall's porpoise avoided the vessel and 
mother and calf pairs and possibly weaned calves, 
which were distributed in abundance in the area, 
did not ride the ship's wave. The catch was made 
from those which rode the ship's wave mainly in the 
southern area. Males were dominant in the catch 

with a high ratio of individuals of 2 to 6 years of age 
or around the attainment of sexual maturity. The 
same applied to the females taken but lactating in
dividuals were relatively scarce. 

Based on comparison of the above findings and 
the knowledge on Dall's porpoise obtained from 
the salmon mothership fishery in the past, it is con
cluded that, in the season of June through September, 
( l) females in the state of late pregnancy, lactation, 
or pregnancy and simultaneous lactation are mainly 
distributed in the northern area and (2) the southern 
area is characterized by many males and some females 
not accompanied by calves. 

Since the wave riding activity is considered to 
occur frequently only during a certain period of the 
life history of this species, there can be geographical 
differences in their reaction to ships and sightability. 
This point must be kept in mind when estimatnig 
the population size based on sighting. 
6. The individual variations such as sexual dif
ferences, differences between dalli-type and truei-type, 
and geographical differences in vertebral counts 
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FIGURE 14. CPUE distribution of coho salmon caught by 100 tans of research gillnets in May, 1982. 

were examined for 97 Dall's porpoise specimens 
caught by the dedicated research vessel, the land
based salmon fishery, the hand harpoon fishery off 
Sanriku, and taken at the Yodo River in Osaka be
tween 1979 and 1982. For the 97 individuals caught, 
the cervical, thoracic, lumbar, and caudal vertebral 
counts were made. Total vertebrae ranged from 90 
to 98. In the dalli-type, the total vertebral counts 
for males was significantly higher than for females 
(t-test, 0.01 <P<0.02). Since there was no difference 
noted in the number of the cervical, thoracic, or 
lumbar vertebrae, the sexual difference in the total 
vertebral counts is derived from counts of the caudal 
vertebrae. No sexual difference was seen in the 
vertebral counts of the truei-type. No significant 
difference in counts of total vertebrae was found 
between the dalli and truei-types. 

The total vertebral counts of Dall's porpoise (be
tween 90 and 98) were divided into 3 groups, 90 to 
92, 93 to 95, and 96 to 98, and a comparison was 
made between location of collection of the specimens 
and vertebral number. No clear geographical varia-

tion in total vertebral counts was found. The majority 
of the sp~cimens (79.4%) used in this study were 
collected in the northwestern Pacific Ocean and 
there were few from other areas. Therefore, it was 
not possible to make adequate comparison of the 
vertebral counts between areas. It is necessary to 
exert more effort to collect specimens from the Bering 
Sea and off Sanriku, etc. At the same time, spec
imens should also be collected from the northeastern 
Pacific Ocean, etc., where adequate research has not 
yet been conducted. 
7. There were two opportunities of recording the 
echolocating pulse of Dall's porpoises in the Bering 
Sea. The first recording was made at 56°30'N, 
176°26'E on June 26, 1982 of a live Dall's porpoise 
(170 em in body length, 80 kg in weight) entangled 
in a salmon gillnet. For a short period the animal 
was held on the port side of the vessel where the re
cording was made but the net was cut and the animal 
swam away. The recording time was about two 
minutes. The second recording was made at 56°32'N, 
l78°32'E on July 2, 1982. About ten Dall's porpoises 
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FIGURE 15. CPUE distribution of coho salmon caught by 100 tans of research gillnets in June, 1982. 

approached the stationary vessel and several (2 to 
4 individuals) came in turn close to the hydrophone 
hung on the port side at speeds of 2 to 3 meters per 
second as if they were interested in the hydrophone. 
Because they repeatedly approached within I to 2 
meters of the hydrophone, excellent recordings could 
be made for about 10 minutes. 

Observations on the ship's oscilloscope showed the 
clicks generated by DaB's porpoises to be roughly 
from 130 to 150kHz of frequency with 50 to 200 
micro-seconds of pulse width and 30 to 40 dB of sound 
pressure. 

From the 10 minute recording done on July 2, 
seven portions with clear pulses were selected for 
detailed analysis. The results will possibly provide 
useful information for gear modifications to prevent 
the incidental take of DaB's porpoise. 
8. Research to reduce the incidental take of DaB's 
porpoise was 
as in 1981: 

conducted in 1982 in the same manner 
(I) by using gillnet gear modified by 

weaving three nylon air-tube threads into the central 
part of the salmon gillnet and (2) by installing sound 

generator equipment on the salmon gillnet. These 
modified gears were used on twenty-four catcher 
boats in total; two types of gears on three vessels from 
each of the four fleets. The vessels operated through
out the fishing season. Fishing records were collected 
and compared by gear and with other catcher boats 
in the fleet using standard gear. The incidental 
take of DaB's porpoise and the effect ofmodified gear 
on the salmon catch was studied. The number of 
operations was 607 each for experiments (I) and (2), 
and the number for other catcher boats was 6,465. 
The comparison showed that where the average 
number of entanglements of Dall's porpoise per 
operation for ordinary nets was 100, the values for 
nets of experiment (I) ranged from 49 to 74 with 
an average of 62 and the values for experiment (2) 
ranged from 50 to 74 with an average of 58. Also, 
in comparisons of the frequency distribution of the 
incidental take by number of porpoise entangled in 
the same operation, the modified gears showed signi
ficant differences from the ordinary gear. 
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FIGURE 16. CPUE distribution of coho salmon caught by 100 tans of research gillnets in July, 1982. 
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IV. GROUNDFISH RESEARCH IN 
THE BERING SEA 

1. STUDY OF COMMERCIAL FISHERIES AND RESEARCH 

ON BOARD COMMERCIAL VESSELS 

(a) Outline of the commercial fisheries 

Japanese groundfish fisheries which operated in 
the Bering Sea in 1982 are classified as follows: 
mothership-type trawl, North Pacific trawl, North 
Pacific longline-gillnet, and landbased dragnet 
fisheries . In the mothership-type fishery, 6 refrig-

erator-equipped motherships operated of which 5 
were equipped with processing plants for fish meal 
and surimi (minced fish meat). The number and 
type of associated catcher boats were 58 pair trawlers, 
16 Danish seiners, and 10 stern trawlers. There were 
53 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 I70°W. 

(b) Outline of commercial catch 

Japanese groundfish fisheries in the Bering Sea in 
1982 were conducted in the same manner as in 1981, 
i.e., under the Foreign Fishing Regulations of the 
United States and under various Japanese domestic 
regulations. In 1982, final annual catch quotas for 
Japan on the main species were as follows: pollock, 
845,064 t; yellowfin sole, 84,917 t; Greenland turbot 
and arrow tooth flounder, 73,385 t; " other flatfish " , 
44,928 t; Pacific cod, 25,932 t; Atka mackerel, 
3,500 t ; squids, 7,287 t; sablefish, 3,650 t; Pacific 
ocean perch, 3,400 t; and" other fishes", 58,644 t. 
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FIGURE 17. CPUE distribution of chinook salmon caught by 100 tans of research gill nets in May, 1982. 

The catch by species in 1982 Qanuary through 
July) by mothership-type, North Pacific trawl, 
North Pacific longline-gillnet, and landbased dragnet 
fisheries in the .Bering Sea is shown in Table lO. 
Total catch by these fisheries was 398,930 t, a decrease 
of about 22% from the 513 174 t taken in the same 
period in the previous year. Pollock dominated the 
catch (319,223 t or 80% of the total) followed in 
order by yellowfin sole (20,837 t), arrowtooth flounder 
and Greenland turbot (20,471 t), " other fi hes" 
(14,916 t), "other flatfishes" (13,967 t), Pacific cod 
(5,326 t), squids (1,423 t), Pacific ocean perch (837 t ), 
sablefish (743 t), " other rockfishes" (661 t), and 
Atka mackerel (526 t). 

In comparison with the catch of the previous year, 
all species showed decreases. Decreases ranged from 
II % to a high of84% - The reasons for the decreases 
were that the whole of the quotas were not allocated 
at the beginning of the year but at intervals, i.e ., 50% 
of the total quota was allocated at the beginning of 
the year a further 25% in April, and 25% in July. 
In addition, decisions on the separate allocations were 
somewhat delayed. 

TABLE 10. Preliminary catch records (t) by species of 
Japanese fishing vessels operating in the Bering Sea, 
January to July 1982. 

Catch Composition 
Species (t) (%) 

Pollock 319,223.) 80.0 
Yellowfin sole 20,836.5 5.2 
Arrowtooth flounder 20,470.8 5.1 
Other flatfish 13,966.7 3.5 
Pacific ocean perch 836.8 0.2 
Other rockfish 661.1 0.2 
Pacific cod 5,325.8 1.3 
Sablefish 743.4 0.2 
Atka mackerel 526.3 0.1 
Squids 1,423.2 0.4 
Other groundfisb 14,916.4 3.7 

ToTAL 398,930.1 100.0 

(c) Research on board commercial vessels 

On board all the motherships, the North Pacific 
trawlers, and most of the North Pacific longline-gillnet 
vessels which operated in the Bering Sea in 1982 
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FIGuRE 18. CPUE distribution of chinook salmon caught by I 00 tans of research gillnets in June, 1982. 

major species in the catch were sampled for size com
position by sex. In addition, scales or otoliths were 
taken for age determination. Also in 1982, as in 1981 
Danish seiners and stern trawlers attached to mother
ships equipped with fish meal and surimi plants 
conducted research activities at 153 fixed stations on 
the continental shelf from the north side of Unimak 
Pass to the U.S.-U.S.S.R. boundary southeast of Cape 
Navarin during August 10 to 27, 1982. The main 
objective of this research was to assess the abundance 
of stocks of pollock. 

2. RESEARCH ON BoARD REsEARCH VEssELS 

The following groundfish research was conducted 
by the Fisheries Agency of Japan using chartered 
vessels as part of the Japan-U.S. joint research. 

(a) Japan-U.S. large scale joint survey on ground
fish stocks in the eastern Bering Sea 

In 1982, the Fisheries Agency of Japan chartered 
the Ryujin maru No. 8, a Hokuten-type (landbased) 
stern trawler, and dispatched the vessel to the Bering 

Sea to join the Japan-U.S. large scale joint survey 
agreed upon to be conducted every three years from 
1979. The objective of the survey was to estimate 
the standing crops of groundfish stocks inhabiting 
mainly the continental slope (deeper than 100 
fathoms) in areas shallower than 1,000 m in the 
eastern Bering Sea. The surveys were conducted 
at 359 stations using bottom trawl nets in two cruises 
from July 11 through August 25 and from September 
27 through November 9 (GMT) (Fig. 30). 

The research area was divided into nine strata by 
area and by depth and at each station a standard 
tow of 60 minutes was made. Water temperature 
observations were also made using XBTs in the ratio 
of about one to each three stations. 

Fish, squids, octopus, and shrimps caught were 
sorted, weighed, and recorded by species to obtain 
weight composition of the catch and crabs were sorted 
and counted by species, sex, and size group (large, 
medium, and small). 

For 14 principal species (yellowfin sole, rock sole, 
flathead sole, Alaska plaice, arrowtooth flounder, 
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FIGURE 19. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in July, 1982. 

Greenland turbot, pollock, Pacific cod, sablefish, 
Pacific ocean perch, shortraker rockfish, rougheye 
rockfish, shortspine thornyhead, and giant grenadier) 
length compositions by sex were recorded. Length 
compositions of unsexed specimens were recorded 
for Pacific halibut, grenadier [Coryphaenoides cinereu.s 
(Gilbert)], pink shrimp, sidestripe shrimp, and wide 
body squid. For golden king crab and four spe
cies of Chionoecetes including C. opilio and C. bairdi, 
carapace width was measured. Otoliths were col
lected for age determination on board the vessel from 
rock sole, flathead sole, arrowtooth flounder, Pacific 
ocean perch, shortraker rockfish, rougheye rockfish, 
and shortspine thornyhead. For pollock and Pacific 
cod, frozen specimen were brought back for collection 
of scales and otoliths for age determination and for 
detailed biological measurements at the laboratory. 

The nominal catch made during the survey and 
the composition by species are shown in Table 11. 
The most dominant species was pollock (336, 172.0 kg 
or 41.5%), followed by giant grenadier (124,479.4 kg 
or 15.4%), and Greenland turbot (121,073.5 kg or 

14.9%). These three species accounted for 71.8% of 
the total catch. Figure 31 shows the distribution and 
numbers of Pacific halibut caught per one hour tow 
at each station during the survey. Areas of con
centration of halibut were observed northwest of 
Unimak Pass and southwest of St. Matthew Island 
at depths of 100 to 200 fathoms. Table 12 shows 
the size composition of Pacific halibut taken. Indi
viduals with fork lengths of 80 em or less accounted 
for 83% of the total catch ofhalibut. 

(b) Comparison of catchability between Japanese 
and U.S. research vessels 

The Japanese research vessel Ryujin maru No. 8 
and the U.S. research vessel Pat San Marie conducted 
39 side-by-side trawl operations at stations shown in 
Fig. 30 for nine days from July 18 to 26 in 1982. 
Preliminary analyses showed that catchability of 
pollock was better by the Japanese research vessel, 
as was the case in previous years, but for soles was 
better by the U.S. research vessel. The nominal 
catch taken and the length frequency distribution of 
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TABLE 11. Nominal catch records of trawl operations during the groundfish survey in the eastern Bering Sea by 
Japanese research vessel in 1982. 

Grid-trawl survey Comparative trawl survey 

Catch 
Species (kg) 

Y ellowfin sole 
Rock sole 113.5 
Flathead sole 8,641.7 
Alaska plaice 
Greenland turbot 121,073.5 
Arrowtooth flounder 38,337.9 
Pacific halibut 3,015.2 

Rex sole 1,392.8 
Dover sole 785.8 
Other flatfish 175.7 

Pacific cod 52,297.7 
Pollock 336,172.0 
Other gadidae 
Sablefish 62,073.5 
Pacific ocean perch 12,020.4 
Northern rockfish 32.7 
Shortraker rockfish 7,525.7 
Rougheye rockfish 923.2 
Dusky rockfish 5.8 
Shortspine thornyhead 6,253.1 

Herring 4.6 
Capelin 
Eulachon 5.1 
Atka mackerel 35.2 
Greenlings 0.5 
Sculpins 7,226.3 
Poachers 42.0 
Eel pouts 6,556.0 
Snailfishes 1,022.4 
Grenadiers 124,479.4 
Searcher 57.6 
Prowfish 2,590.3 
Skates 5,730.6 
0 ther fishes 769.6 
Total fish 799,359.8 
Octopus 340.3 
Squids 9,546.7 
Shrimps 1,362.7 

TOTAL CATCH 810.609.5 
------

Pacific halibut obtained during the survey are shown 
in Tables 11 and 12, respectively. In addition, the 
SRTM 8459, a U.S.S.R. research vessel, joined the 
side-by-side trawl operations during July 19 to 26. 

(c) Tests of modification to gear to reduce the 
incidental catch of prohibited species 

Gear modification experiments to reduce incidental 
catch of Pacific halibut were conducted using the 
Daikichi maru No. 37, a vessel chartered by the Japan 

Composition Catch Composition 
(% ) (kg) (% ) 

4.6 0.0 
0.0 101.5 0.2 
1.1 588.1 1.0 

68.5 0.1 
14.9 371.4 0.6 
4.7 989.4 1.7 
0.4 738.7 1.3 
0.2 7.8 0.0 
0.1 
0.0 
6.5 7,724.4 13.2 

41.5 42,958.9 72.7 
0.5 0.0 

7.7 367.2 0.6 
1.5 35.2 0.1 
0.0 0.5 0.0 
0.9 
0.1 
0.0 
0.8 
0.0 3.7 0.0 

+ 0.0 
0.0 
0.0 1.0 0.0 
0.0 
0.9 553.4 0.9 
0.0 0.3 0.0 
0.8 3,276.2 5.6 
0.1 17.8 0.0 

15.4 
0.0 7.3 0.0 
0.3 104.3 0.2 
0.7 589.2 1.0 
0.1 0.1 0.0 

98.6 58,510.0 99.9 
0.0 50.6 0.1 
1.2 
0.2 2.9 0.0 

100.0 58,563.5 100.0 

Marine Fishery Resource Research Center from June 
to August in 1982. Two chartered vessels, Tenyu 
maru No. 3 and Kaiun maru No. 38 also conducted 
during November and December gear modification 
experiments designed to prevent the incidental catch 
of chinook salmon. A total of 102 experimental tows 
were made in July and August using 4 types of gear. 
These were: (1) trawl net with hanger ropes of 1 m 
length between net and ground rope, (2) trawl net 
without ground rope, (3) midwater trawl net, and 
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TABLE 12. Length frequency distribution of Pacific hal
ibut, sexes combined, caught by trawl gear during the 
eastern Bering Sea survey by Japanese vessel in 1982. 

Fork 
length 
(em) 

30-35 
-40 
-45 
- 50 
- 55 

55-60 
-65 
-70 
-75 
-80 

80-85 
-90 
-95 
-100 
-105 

105-110 
-115 
-120 
-125 
-130 

130-135 
-140 
-145 
- 150 
- 155 

155- 160 
- 165 
- 170 
- 175 
- 180 

180- 185 
- 190 

ToTAL 

Grid-trawl survey 

Number Composition 

I 
5 

23 
74 

135 
70 
43 
45 
59 
55 
32 
20 
22 
5 
8 
I 
3 
2 

I 
2 

2 

2 

614 

0.2 
0.8 
3.7 

12.1 
22.0 
11.4 
7.0 
7.3 
9.6 
9.0 
5.2 
3.3 
3.6 
0.8 
1.3 
0.2 
0.5 
0.3 

0.2 
0.3 

0.3 

0.2 
0.2 

0.3 

0.2 

0.2 

100.0 

Comparative trawl 
survey 

Number Composition 

14 
56 
66 
25 
13 
10 
7 
3 
4 
2 

2 

2 

2 

212 

6.6 
26.4 
31.1 
11.8 
6.1 
4.7 
3.3 
1.4 
1.9 
0.9 
0.5 
0.5 
0.5 

0.9 
0.5 
0.5 

0.5 

0.9 

0.9 

100.0 

(4) usual trawl net. Because of the small catch of 
halibut and crabs, any difference between these 
gears in incidental catch of these species could not be 
detected. In the experiment during November and 
December, a total of 70 side-by-side operations were 
made. Of those, (1) 31 experiments were to compare 
catch of a trawl net (with mesh size in its bating of 
2,000 mm) with that of a commercial trawl net for 
pollock, (2) 2 experiments to compare a trawl net 
with bating mesh of 1,000 mm with the commercial 
trawl net, (3) 15 experiments in which towing speed 
by one vessel was twice as fast as another vessel, and 
(4) 7 experiments in which 3 operations were made 
by one vessel during the time one operation was 
made by another vessel. In addition, 13 experiments 

were made in which pelagic trawl, midwater trawl, 
and demersal trawl operations were repeated for 
comparison. The results of the research are now 
being analyzed. 

(d) Longline survey on abundance of sablefish 
and Pacific cod 

In the longline survey in 1982 research was ex
tended into the eastern Bering Sea in addition to 
the Aleutian region. The main objectives of this 
research were to clarify relative abundance, dis
tribution, movement, and biological features of sable
fish and Pacific cod stocks. 

The chartered longliner Ryusho maru No. 15 (495.38 
gt) conducted 61 longline operations (one per day) 
at 61 stations (shown in Fig. 32) for 64 days from 
May 22 through July 24. 

Research on density by area by depth was empha
sized and included recording length composition of 
the major species, research on halibut caught inci
dentally, tagging of sablefish, and multi-purpose 
biological measurement and collection of samples for 
detailed study of sablefish and Pacific cod. 

The longline gear used was identical in structure to 
that used since 1978 with each 100m hachi having 
45 hooks at the end of 1.2 m branch lines. Squid 
only were used for bait. At each station, 160 hachis 
were set in depths of 100 to 1,000 mat 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 was 74,264 individuals. 
Of these, the dominant species was Pacific cod 
amounting to 35,060 individuals or 47% of the total 
catch. They were followed by sablefish (19,907 or 
27%), giant grenadier (5,849 or 8%), Greenland 
turbot (4,689 or 6%), pollock (2,925 or 4%), arrow
tooth flounder (2,136 or 3%), Pacific halibut (1,171 
or 2%), and skates (882 or 1 %). These species con
stituted 97 % of the total catch. 

In the Aleutian region, a total of 50,486 fish were 
caught. The dominant species was Pacific cod 
(19,429 individuals or 38%), followed in order by 
giant grenadier (10,343 or 20%), sablefish (8,554 or 
17%), rockfishes (2,322 or 5%), shortspine thorny
head (1,816 or 4%), sculpins (1,708 or 3%), halibut 
(1,583 or 3%), pacific grenadier (1,399 or 3%), 
skates (1,127 or 2%), arrowtooth flounder (777 or 
2%), and Greenland turbot (776 or 2%). These 
species accounted for 99% of the total catch. 

In the eastern Bering Sea, the density of sablefish 
was highest in Region I along the Aleutian Islands 
and lowest in Region IV in northern waters (Table 
13). By depth, the density was fairly high in zone 
401 m to 700 m in Region I but no such significant 
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FIGuRE 20. CPUE distribution ofsteelhead trout caught by 100 tans of research gillnets in May, 1982. 

differences were found in other areas (Table 13). 
The average density of sablefish in the 101 m to 
1,000 m zone in Region I increased by 47% in 1982 
from that in 1981. In the eastern Bering Sea, the 
average fork length of sablefish was 59.5 em with no 
significant differences observed in average fork length 
by depth zone. 

Density of Pacific cod in the eastern Bering Sea was 
high in Regions I and IV and low in Regions II and 
III (Table 13). Density was generally high in depths 
of 101 m to 300m. In depths of 301m to 400 m 
relatively high density distributions were also observed 
in each of the regions except Region I (Table 13). 
Limited distributions were observed in depths of 
401 m and deeper. The average density of Pacific 
cod in the I 01 to 300 m zone in Region I in 1982 
decreased by 14% from that in 1981. The average 
fork length for Pacific cod in the eastern Bering Sea 
was 66.4 em. 

The density of sablefish in the Aleutian region in 
1982 was found to be high in eastern areas and low 
in western areas, as in previous years (Table 13). 

By depth, sablefish density was high in the 401 to 
700 m zone in eastern areas and the values in the 
western areas varied little in zones deeper than 401 m 
(Table 13). In both regions, few sablefish were 
distributed in the 101 to 200m zone. Comparing 
the average density of sablefish in 1982 with that of 
1981 in depths of 101 to 1,000 m in both regions, 
the density increased by 39% in the western region 
and by 18% in the eastern region. 

The average fork length of sablefish in the Aleutian 
region in 1982 was 59.5 em; 0.3 em greater than in 
1981 and similar to that in the eastern Bering Sea in 
1982. The average length increased with depth 
in 1982 as observed in 1981. Comparing the fork 
length in each depth zone, in all depths the fork 
length in 1982 was similar to or larger than that in 
1981 except for the 601 to 800 m zone where the fork 
length decreased in 1982. 

The density of Pacific cod in the Aleutian region 
was high in the eastern area and low in the western 
area as was the case in previous years (Table 13). 
Density was high in depths of 101 to 200m and few 



TABLE 13. Catch rates of sablefish and Pacific ccd by survey area and by depth zone caught by longline gear in bathymetric abundance survey by 
Ryusho maru No. 15 in the Aleutian region and the eastern Bering Sea in the summer of 1982. 

West Aleutian East Aleutian Bering Region I Bering Region II Bering Region III Bering Region IV 

Depth (m) 

Sablejisha 
100- 200 
200- 300 
300- 400 
400- 500 
500- 600 
600- 700 
700- 800 
800- 900 
900-1,000 

1,000-1,100 
1,100- 1,200 

Pac~fic cod 
100- 200 
200- 300 
300- 400 
400- 500 
500- 600 
600- 700 
700- 800 
800- 900 
900-1,000 

l,000-1,100 
1,100-1,200 

(A) (B) (C) 

234 
180 14 0.08 
94 41 0.44 

254 278 1.09 
156 260 1.67 
170 215 1.26 
Ill 140 1.26 
107 76 0.71 
96 53 0.55 
51 15 0.29 

234 2,647 11.31 
180 713 3.96 
94 34 0.36 

254 0 0 
156 0 0 
170 0 0 
Ill 0 0 
107 0 0 
96 0 0 
51 0 0 

(A) (B) (C) 

633 50 0.08 
488 448 0.92 
262 849 3.24 
307 1,752 5.71 
250 1,711 6.84 
237 1,470 6.20 
189 877 4.64 
104 208 2.00 
54 71 1.31 

9 I 0.11 

633 8,984 14.19 
488 4,690 9.61 
262 918 3.50 
307 194 0.63 
250 6 0.02 
237 . 2 0.01 
189 0 0 
104 0 0 
54 0 0 
9 0 0 

(A) (B) (C) (A) (B) (C) 

131 38 0.29 910 2,652 2.91 
54 361 6.69 312 1,625 5.21 

133 829 6.23 214 1,376 6.43 
52 594 11.42 191 1,186 6.21 
33 533 16.15 186 1,524 8.19 
87 815 9.37 127 643 5.06 

154 1,199 7.79 141 570 4.04 
82 460 5.61 103 237 2.30 
15 73 4.87 39 61 1.56 

2 I 0.50 

131 2,525 19.27 910 8,592 9.44 
54 496 9.19 312 2,257 7.23 

133 298 2.24 214 784 3.66 
52 58 1.12 191 63 0.33 
33 38 1.15 186 0 0 
87 0 0 127 0 0 

154 0 0 143 0 0 
82 0 0 103 0 0 
15 0 0 39 0 0 

2 0 0 

a Catch rates in the Bering Regions I and II are underestimated because some fish were eaten by killer whales. 

Abbreviations 
(A) Number ofhachi 
(B) Number of fish caught 
(C) Mean catch rate (number of fish per hachi) 

(A) (B) 

606 1,315 
143 229 
79 253 

115 221 
86 216 

134 519 
175 608 
68 194 

8 9 

606 8,653 
143 1,892 
79 575 

115 40 
86 0 

134 0 
175 0 
68 0 
8 0 

(C) 

2.17 
1.60 
3.20 
1.92 
2.51 
3.87 
3.47 
2.85 
1.13 

14.28 
13.23 
7.28 
0.35 
0 
0 
0 
0 
0 

(A) (B) 

288 237 
151 221 
97 295 
63 151 
70 78 
91 182 

102 208 
66 134 
24 41 

288 4,198 
151 2,997 
97 954 
63 46 
70 0 
91 0 

102 0 
66 0 
24 0 

(C) 

0.82 
1.46 
3.04 
2.40 
1.11 
2.00 
2.04 
2.03 
1.71 

14.58 
19.85 
9.84 
0.73 
0 
0 
0 
0 
0 
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Ul 
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0 
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~ 
~ z 

O"l 
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FIGURE 21. CPUE distribution ofsteelhead trout caught by 100 tans of research gillnets in june, 1982. 

Pacific cod were observed at 401 m and deeper. 
The average density of Pacific cod in the 101 to 
300m zone in 1982 increased by 18% in the eastern 
region and by 33 % in the western region compared 
to that in 1981. The average fork length of Pacific 
cod in Aleutian waters was 64.2 em, 4.2 em greater 
than in 1981. 

(e) Tagging experiments 

In connection with the research on sablefish and 
Pacific cod stocks, a total of 9,462 sablefish caught 
with longlines by the Ryusho maru No. 15 were tagged 
and released in the Bering Sea and Aleutian waters 
from May 22 to September 11 in 1982. Anchor-type 
tags were attached at the base of the first dorsal fin 
of the sablefish. Also, on board the Daikichi maru 
No. 37, which was engaged in experiments to reduce 
the incidental catch of halibut, 170 halibut were 
tagged with a strap tag and released during July and 
August. 

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 1982 consisted of the North Pacific trawl 
and the North Pacific longline-gillnet fisheries. 
Forty 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 
for these fisheries in 1982 as in 1981. 

In United States waters in 1982, initial annual 
catch quotas were: pollock 90,907 t, Pacific cod 
44,118 t, flatfish 20,568 t, Pacific ocean perch 9,079 t, 
" other rockfish " 3,983 t, sablefish 5,337 t, Atka 
mackerel 7,223 t, squids 3, 763 t, longspine thorny
head 3,061 t, and "other groundfish" 9,614 t. 
In Canadian waters in 1982 an initial annual catch 
quota of2,500 twas for Pacific hake only. In United 
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FIGURE 22. CPUE distribution ofsteelhead trout caught by 100 tans of research gillnets in july, 1982. 

States waters, south of the Vancouver Area, there 
was no quota allowed for Japan in 1982. Japanese 
vessels were not allowed to take halibut in the north
eastern Pacific in 1982 in accordance with foreign 
fishing regulations as was the case in 1981. 

(b) Outline of commercial catch 

The data for catch in 1982 (January through July) 
by the Japanese groundfish fisheries in the north
eastern Pacific are shown in Table 14. The total 
catch amounted to 31,677 t, a decrease of 5,820 t 
or 16% from the 37,497 tin 1981. Pacific cod was 
the dominant species amounting to 12,014 tor 37.9% 
of the total catch and was followed in order by pol
lock 11,295 t or 35. 7%, and flatfishes 3,269 t or 
10.3%. These three species comprised about 84% 
ofthe total catch. 

Comparing the catches with those during the same 
period in the previous year, increases were noted only 
for flatfish (92 t increase) and Atka mackerel (19 t 
increase) and all other species decreased. The main 
reason for this decrease was the same as for the Bering 

TABLE 14. Preliminary catch records (t) by species of 
Japanese fishing vessels operating in the northeast 
Pacific, january to july 1982. 

Catch Composition 
Species (t) (% ) 

Pollock 11,294.5 35.7 
Flatfish 3,269.0 10.3 
Pacific ocean perch 1,712.0 5.4 
Other rockfish 557.9 1.8 
Pacific cod 12,014.4 37.9 
Sablefish 1,064.3 3.4 
Atka mackerel 808.5 2.6 
Thorny head 255.4 0.8 
Squid 89.2 0.3 
Other groundfish 611.8 1.9 

TOTAL 31,677.0 100.0 

Sea, i.e., quotas were allocated separately at various 
times during the year. 

(c) Research on board commercial vessels 

On board most of the trawl vessels in 1982 the 



70 ANNUAL REPORT 1982- NORTH PACIFIC COMMISSION 

60N 

SSN 

May 

June 

July 

August 

Tota.l 

29 stations 

33 stations 

53 stations 

5 stations 

lZO s ta t i Oils 

160E 170£ 

' . 
0 I ' _ J _ _ ... _ _ _ 

: J : 

-~-!-~---
' .. . . . ·y- ; -- ... -

' . 

-- - ---,- -<1-
1 

• • .. , -~- "' --.-

180 now . . ' 

• : r ' -; ·t·:·t-- - ;-~-T-
' I 

-~ --:--~ -~- - -- !. ___ -

~ : 1 I 

~ I : 

I I ; I 

-+-- - ~ --r -

1 _ ... _;_ +-
' . ' ! : 

I : : I 
I I ! 

' ' - - - T-~-4-
1 I I I 

I 10 ~ ,o 0 
. ..!. .. .!. ...... l _ 

:o: i :o 
- ..:.- +- ~ _ _!-

l·l .• : o , 
- ~ -~- -' -;-

' ' . . ' 
: • I I 

r ' : ; 
- - --- - -~-- ~- -r -r·;-

- ---- -~-.:.- - ~ - - -~- · -
1 

SON 

4SN 

40N 

ISOE 160E llOE 180 170W 

FIGURE 23. Longlining positions of Japanese salmon tagging from May to August in 1982. 

major species taken were measured. Scales for age 
determination were also collected. On the longline
gillnet vessels, size composition was recorded for 
sablefish caught and scales were taken for age deter
mination. 

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 1981, research on 
sablefish and Pacific cod stocks was conducted by 
the longliner Ryusho maru No. 15 (495.38 gt) in the 
Gulf of Alaska for a total of 49 days from July 25 
through September 11, following the survey in the 
Bering Sea and Aleutian waters. The general objec
tives and methods were as noted for the Bering Sea. 
Forty-seven longline operations were conducted at 
the 47 stations (one per day) in the Shumagin
Southeastern Region shown in Fig. 32. 

Total catch during the survey operations in the 
Gulf of Alaska was 110,650 individuals. Of those, 

the dominant species was sablefish amounting to 
63,895 or 55.8% of the total and was followed in order 
by Pacific cod (12,466 or 11 %), giant grenadier 
(11,513 or 10%), shortspine thornyhead (5,552 or 
5% ), Pacific grenadier (5,493 or 5%), rockfish (3,859 
or 3% ), arrowtooth flounder (2,923 or 3% ), and 
halibut (1,825 or 2%). These species constituted 
97 % of the total catch. 

The density of sab1efish was found to be highest in 
the Southeastern Area and decreased to the west, as 
in 1981. However, differences in the density be
tween regions were much smaller than in 1981. 
Average density in the Southeastern Area was 1.3 
times greater than in the Shumagin Area (Table 15). 

In the eastern areas of Kodiak, Yakutat, and 
Southeastern, the density was high in depth zones of 
401 to 800 m. On the other hand, in the western 
areas of Shumagin and Chirikof, the density was high 
in depth zones of 201 to 500 m (Table 15). The 
average density of sab1efish in depths of 101 to 1,000 m 
decreased by 18% from that in 1981 in the South
eastern Area but in other areas increased by 7 to 



TABLE 15. Catch rates of sablefish and Pacific cod by INPFC area and by depth zone caught by longline gear in bathymetric abundance survey by 
Ryusho maru No. 15 in the Gulf of Alaska in the summer of 1982. 

Depth (m) 

Sablefish 
100- 200 
200- 300 
300- 400 
400- 500 
500- 600 
600- 700 
700- 800 
800- 900 
900-1,000 

1,000-1,100 
1,100-1,200 

Pacific cod 
100- 200 
200- 300 
300- 400 
400- 500 
500- 600 
600- 700 
700- 800 
800- 900 
900-1,000 

1,000-1,100 
1,100-1,200 

Abbreviations 

(A) 

341 
201 
195 
185 
194 
164 
155 
78 
18 
23 
13 

341 
201 
195 
185 
195 
164 
155 

78 
18 
23 
13 

(A) Number of hachi 

Shumagin 

(B) 

1,711 
2,936 
2,351 
1,729 
1,570 

857 
391 
194 
39 
30 
16 

4,183 
670 

8 
0 
0 
0 
0 
0 
0 
0 
0 

(B) Number of fish caught 

(C) 

5.02 
14.61 
12.06 
9.35 
8.09 
5.23 
2.52 
2.49 
2.17 
1.30 
1.23 

12.27 
3.33 
0.04 
0 
0 
0 
0 
0 
0 
0 
0 

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

(A) 

222 
209 
123 
105 
93 

113 
65 

126 
52 

222 
209 
123 
105 
93 

113 
65 

126 
52 

Chirikof 

(B) 

858 
1,676 
1,527 
1,334 
1,115 
1,153 

620 
722 
223 

2,048 
1,229 

72 
0 
0 
0 
0 
0 
0 

(C) 

3.86 
8.02 

12.41 
12.70 
11.99 
10.20 
9.54 
5.73 
4.29 

9.23 
5.88 
0.59 
0 
0 
0 
0 
0 
0 

(A) 

245 
229 
157 
195 
216 
171 
125 
114 
139 

245 
229 
157 
195 
216 
171 
125 
114 
139 

Kodiak 

(B) 

1,658 
1,670 

979 
1,771 
2,520 
1,887 
1,032 

745 
680 

1,212 
882 
88 
0 
0 
0 
0 
0 
0 

Yakutat 

(C) (A) (B) (C) 
-------

6.77 
7.29 
6.24 
9.08 

11.67 
11.04 
8.26 
6.54 
4.89 

4.95 
3.85 
0.56 
0 
0 
0 
0 
0 
0 

236 
325 
158 
162 
149 
207 
176 
171 
91 
50 
13 

236 
325 
158 
162 
149 
207 
176 
171 
91 
50 
13 

1,431 
2,808 
1,314 
1,563 
1,887 
2,822 
1,800 
1,258 

553 
184 

70 

574 
876 

70 
0 
0 
0 
0 
0 
0 
0 
0 

6.06 
8.64 
8.32 
9.65 

12.66 
13.63 
10.23 
7.36 
6.08 
3.68 
5.38 

2.43 
2.70 
0.44 
0 
0 
0 
0 
0 
0 
0 
0 

Southeastern 

(A) (B) 

227 1,519 
328 2,340 

90 861 
109 1,090 
149 1,850 
128 1,815 
203 2,587 
127 1,431 
57 565 

227 190 
328 337 

90 29 
109 2 
149 0 
128 0 
203 0 
127 0 
57 0 

(C) 

6.69 
7.13 
9.57 

10.00 
12.42 
14.18 
12.74 
11.27 
9.91 

0.84 
1.03 
0.32 
0.02 
0 
0 
0 

0 
0 

~ 
1:'1 
r:FJ 

~ 
@ 

~ 
'> 
~ 
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FIGURE 24. Coastal recoveries of 7 chum salmon in 1981 and 1982, and late recovery of steelhead trout in 
1971. 

38% from that in 1981. 
The average fork length of sablefish in the Gulf of 

Alaska was 62.2 em in 1982, an increase of 0.5 em 
from 1981. The average length ofsablefish increased 
at greater depths as in 1981. The average lengths 
increased in almost all depth zones except for the 20 l 
to 400 m zone where average length was smaller 
than in 1981. 

The density of Pacific cod was high in the western 
areas of Shumagin and Chirikof and lowest in the 
Southeastern Area as in previous years (Table 15). 
Also as in previous years, in the west the density was 
fairly high in depths of l 0 l to 200 m and low in depths 
of 201 to 300m and few Pacific cod were found in 
depths of 401 m and deeper. 

In the eastern areas, the density in depths of 201 
to 300m was slightly higher than in 101 to 200m, 
and at depths of 401 m and deeper few Pacific cod 
were observed (Table 15). The density of Pacific 
cod in the depth zone of l 0 l to 300 m in 1982 de
creased by 12% to 69% in all regions in the Gulf of 
Alaska compared to that in 1981. The average fork 

length of Pacific cod in 1982 was 59.2 em, 0.4 em 
greater than that in 1981. Although fork length in 
the Shumagin and Southeastern Areas was greater 
than in 1981, in all other areas it decreased. 

(b) Tagging experiments 

A total of 15,70 l 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 
July 25 to September 11. Anchor-type tags were 
used and attached at the base of the first dorsal fin 
as in previous years. 

(c) Recoveries of tagged fish 

Since the recoveries reported in the 1981 INPFC 
Annual Report, a further 598 sablefish have been 
reported recovered up to September 1982. Of these, 
190 were sablefish tagged and recovered by Japan 
with trawl nets and longlines. Figure 33 shows 
release and recovery locations. 
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FIGURE 26. Annual fluctuation of southward extension 
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indicated by the 3°C isotherm at 100 m depth. 

VI. TANNER CRAB RESEARCH IN 
THE BERING SEA 

Tanner crab research by Japan in the Bering Sea 
in 1982 was conducted using the research vessel 
W aka take maru ( 495 gt) between May I 7 and June I 7. 

Research was emphasized in areas north of 58°N 
and of the 127 grid stations with 20 mile intervals 
115 stations were in this area (Fig. 34) . A trawl tow 
of 30 minutes duration was made at each station and 
experiments were also conducted to estimate the 
sampling efficiency of pots in an area around 
57°20'N and l72°00'W. During the survey, water 
temperature observations were made at each station 

and at two stations south ofSt. Matthew Island serial 
oceanographic observations were also conducted 
using an Aanderaa current meter. 

The results of the survey showed that the area of 
distribution of large-sized male C. opilio (carapace 
width 100 mm or more) was further north in 1982 
than in 1981 and the abundance was higher in the 
East region than in the West region. High concentra
tions of large-sized males were found west of St. Mat
thew Island and midway between St. Matthew Island 
and the Pribilof Islands. The distributions of small
sized male C. opilio (carapace width less than I 00 mm) 
and females were similar to those in 1981 and showed 
high density around St. Matthew Island except for the 
southwest side. Female crabs were also distributed 
with high abundance on the deeper side of the south
west part of the area of distribution of large-sized 
males. Distributions of C. bairdi, both male and 
female, were concentrated along the edge of the con
tinental shelf. 

According to the results of trawl surveys in the West 
region, a gradual decrease has been observed in male 
C. opilio since 1980, particularly in small-sized crab 
with carapace width less than 80 mm. In male C. 
bairdi, the peak of the size distribution in 1982 was 
95 mm carapace width, a shift to larger size compared 
to that in I 981. However, the dominant group with 
carapace width between 70 mm and 90 mm in 1980 
and 1981 showed a substantial decrease in 1982. 
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Alaskan Stream in June as indicated by the 4°C iso
therm at 100m depth. 

A peak which had been expected with growth in 
molting of this group was not observed in the 1982 
data (Fig. 35 ). The changes in carapace width 
composition and abundance for male tanner crabs 
were examined for the area north of 58°N (both West 
and East regions) using data from 76 stations where 
surveys were common to both 1981 and 1982 (Fig. 
36). The abundance of male C. opilio with carapace 
width 65 rom and over appears to show little dif
ference for these stations between 1981 and 1982, but 
crabs of less than 65 mm carapace width showed 

TABLE 16. Abundance estimates (millions of crabs) for 
male tanner crab, ~ 100 mm width, in the West region a. 

Commercial Population size 
Abundance catch at begin-

Year estimateb through May ning of season 

C. opilio 
1979 23.4 8.7 32.1 
1980 15.1 4.7 19.8 
1981 17.3 0 17.3 
1982 10.7 0 10.7 
C. bairdi 
1979 2.4 0.8 3.2 
1980 6.5 0.6 7.1 
1981 27.7 0 27.7 
1982 20.1 0 20.1 

a See Fig. 34. 
b Estimates at 0.555 of vulnerability. 

a substantial decrease in 1982. For C. bairdi, the 
changes in carapace width composition in the area 
north of 58°N were similar to those shown for the 
West region in Fig. 35 reflecting the pattern of 
distribution. 

Abundance of male tanner crab with carapace 
width 100 rom or more at the beginning of the fishing 
season in the West region was estimated from the 
trawl survey in the same manner as in the previous 
year (Table 16). C. opilio were estimated to total 
10.7 million crabs in 1982, a decrease from the 17.3 
million crabs in 1981. C. bairdi which showed a 
large increase to 27 .7 million crabs in 1981 decreased 
to 20.1 million crabs in 1982. In the whole research 
area north of 58°N, the abundance of large-sized 
male tanner crabs (carapace width 100 rom or more) 
was estimated to be 78.4 million for C. opilio and 
25.0 million for C. bairdi. The catch of small-sized 
male crabs (carapace width less than 100 rom) per 
trawl tow for the stations where research was con
ducted commonly in 1981 and in 1982 were: C. 
opilio, 678.8 crabs in 1981 and 405.2 crabs in 1982; 
C. bairdi, 64.6 crabs in 1981 and 10.6 crabs in 1982. 
Both species showed decreases but the decrease was 
most pronounced for C. bairdi. 

As mentioned above, abundance of large-sized 
male C. opilio (carapace width 100 rom or more) in 
the West region, which are valuable for the fishery, 
decreased in 1982 but there seemed to be no large 
difference in abundance of C. opilio with carapace 
width 65 rom and greater in the area north of 58°N 
between 1981 and 1982. Although the abundance of 
male C. opilio with carapace width less than 65 rom was 
distinctly lower in 1982 than in 1981, it is considered 
that the survey in both years did not cover sufficiently 
the area of distribution of small-sized C. opilio. More 
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FIGURE 28. Differences between sea surface temperatures in the summer of 1982 and the summer of 1981. 
Negative values indicate lower temperatures in 1982. 

wide-ranging research will be necessary to clarify the 
abundance and fluctuations of small-sized C. opilio . 
For male C. bairdi, a slight decrease in large-sized 
crabs (carapace width 100 mm and greater) and a 
marked decrease in small-sized (carapace width less 
than 100 mm) crabs were observed in 1982. More 
expanded surveys are necessary in waters south of 
58°N to clarify trends in pre-recruits such as those
which were dominant in 1981. 

Results of the oceanographic observations con
ducted during May and June or July and August 
from 1978 to 1982 showed that bottom layer water 
temperature on the fishing grounds for tanner crab 
and adjacent areas was generally low in years when 
the extension of the cold water mass was strong in 

the areas southeast of St. Matthew Island. Bottom 
layer water temperature was lowest in 1980 and 
highest in 1979, with 1982 the year ofsecond lowest 
temperature in this period. Examining the informa
tion on the ice-covered area in the eastern Bering Sea 
during January to May from 1978 to 1982, it is con
sidered that the change of sea ice distribution has a 
great influence on the bottom layer water tempera
ture in this area. Both annual and seasonal fluctua
tions in bottom layer water temperature appeared to 
be smaller in areas at the edge of continental shelf 
compared to the shallow areas on the continental 
shelf. Results of current measurements indicate that 
this is due to the influence of the current from the 
south. 
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MONITORING MIGRATIONS AND 
ORIGINS OF SALMONIDS 

AT SEA- 1982 

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

and Robert L. Burgner* 

This report summarizes research on high seas 
salmonids conducted in 1982 by the Fisheries 
Research Institute, University of Washington, under 
contract to the U.S. National Marine Fisheries 
Service. This work was largely in response to the 
research mandate included in Article III 1. (d) of 
the Protocol Amending the International Convention 
for the High Seas Fisheries of the North Pacific Ocean 
which was renegotiated in 1978. The Article call~ 
for a coordinated research program to determine the 
continental origins of anadromous salmonids south 
of 46°N and west of 175°W (i.e ., in the pre-1978 
Japanese landbased driftnet fishery area) . 

United States research on high seas salmonids was 
in four major areas: 1) sampling and tagging in 
the western North Pacific Ocean, 2) analysis of tag 
recovery data from 1982 and earlier tagging experi-

* Fisheries Research Institute, University of Washington Seat
tle, Washington. 

ments, 3) scale pattern analyses to determine origins 
of sockeye, coho, and chinook salmon, and 4) research 
to assess the incidence of salmonids in the area of 
the Japanese driftnet fishery for flying squid (Om
mastrephes bartrami). 

HIGH SEAS SAMPLING AND TAGGING 

Sampling and tagging, which are described in more 
detail by Harris (1982), were carried out on two seine 
vessels, the University of Washington's 30.5 x 7.9 m 
RV Alaska, and the chartered 32.3 x8.5 m FV Kristen 
Gail. Both vessels used high seas salmon purse seines, 
and specially designed floating longline gear. 

The purse seine on the R V Alaska was 731 x 45 m 
was retrieved by a hydraulic drum, and was half~ 
pursed. The seine used on the FV Kristen Gail was 
initially 914x46 m, and only about one-third of the 
seine was pursed while the remainder was simultane
ously retrieved by a power block. Because several 
nearly simultaneous sets toward the end of the sam
pling season by both vessels suggested that the FV 
Kristen Gail's seine was relatively less efficient in 
catching coho salmon, it was shortened by approxi
mately 183m to conform with the length/depth and 
pursing ratios of the R V Alaska's seine. 

The longline gear used by both vessels was designed 
especially for use by the small crews of U.S. vessels . 
To reduce the overall time required for handling gear 
and preparation between sets, FRI personnel devel
oped longline gear which employed snap-on gangions 
and which was retrievable by a compressed powered 
reel. The mainline was 250 lb test monofilament 
nylon, in 200 m sections separated by swivels. Brass 
beads were crimped onto the mainline at 1 m intervals 
to prevent gangions from sliding too far along the 
line. Gangions were 30 lb test monofilament nylon, 
approximately 0.6 m long from the snap to the eye 
of the hook. Snaps were designed so they could 
rotate freely around the mainline, and so the gangions 
could rotate freely within the snap. About 33 
gangions per 200m section could be comfortably and 
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TABLE 1. Dates of cruises by U.S. salmon research vessels in 1982, and approximate numbers of vessel-days in 
study area and on which sampling occurred. 

Dates vessel left and arrived at Adak No. vessel-days not No. vessel-days 
in transit to/from on which 

Cruise No. R.V. Alaska F.V. Kristen Gail Adak a sampling occurred 

5/8 -5fl7 5 2 
2b 5/23-6/8 5/23-6/8c 14 8 
3 6/11-6/27 6/11-6/27 20 14 
4 7/1 -7/16 7/1 -7/11 16 9 
5 7/18-7/22 4 3 

a Approximate number of vessel-days not wholly occupied by transit to or from Adak, or by layovers otherwise outside of study 
area. 

b Does not include a one-day trip by R. V. Alaska to south side of Adak to test purse seine gear on 5/21. 
c Vessels departed study area on 6/2 because of bad weather, and harbored at Amchitka Island for four days before arriving at 

Adak on 6/8. 

safely snapped on at the usual setting speed of about 
5 knots. The usual pattern was for one person to 
apply gangions baited with fresh-frozen or brine
chilled California anchovies, and another person to 
apply, in alternation with his counterpart, gangions 
with artificial lures. Small wooden floats were also 
snapped onto the mainline at intervals separated by 
two or three gangions. 

The cruise tracks of the two vessels were nearly 
identical, except that the R V Alaska made one short 
cruise to the study area south of 46°N before the FV 
Kristen Gail arrived at Adak, and the FV Kristen Gail 
terminated operations before the RV Alaska. Weather 
precluded sampling in the first, short cruise of the RV 
Alaska. Table 1 shows the inclusive dates of each 
cruise, the approximate number of vessel-days on 
the fishing grounds (i.e., excluding travel time to 
and from the Aleutian Islands), and the number 
of vessel-days on which sampling occurred. Sampl
ing was severely hampered by weather conditions 
throughout the season, and on two occasions weather 
forced the vessels to return to the Aleutian Islands 
before the planned cruises segments were complete. 

Purse seine sampling 

Table 2 provides data on all purse seine and long
line fishing effort, salmonid catches, and tag releases, 
summarized by INPFC statistical area, 10-day period, 
and vessel. Over one-half of the purse seining effort 
(57 out of 98 sets) occurred south of 46°N, and most 
of the effort there occurred between 175°E and 
175°W. Nine sets were made southwest of 175°E, 
46°N (in area E7044) in attempts to tag sockeye 
salmon which, in waters south of 46°N, are generally 
more abundant west of 175°E (see Marshall et al. 1978 
and Fig. 10 in French et al. 1976). Some sampling 
occurred in area 8050 early in the season and in areas 
E7546 and 8046 while in transit to and from the 

Aleutian Islands. Fourteen seine sets were made in 
area 8050 in mid-July to obtain an index of the a
bundance and age composition of immature sockeye, 
known from earlier studies to be largely of Bristol 
Bay origin. 

The general sampling plan for the area south of 
46°N was designed to emphasize sampling of sockeye 
salmon early in the season and of coho salmon later, 
although work on sockeye was severely limited by 
the INPFC Salmon Sub-committee's recommenda
tion to sample mostly between 175°E and 175°W. 
Only 7 sockeye were caught south of 46°N, but they 
were considerably more abundant just north of the 
primary study area, 146 having been caught in 10 
sets in area E7546 in mid-June. No sockeye were 
caught in the same general area, however, in another 
10 sets made there in early July, indicating that 
the distribution of the species had probably shifted 
northward. 

The great majority of the salmonid catches south 
of 46°N consisted of chum salmon. Only age .2 or 
older chum were encountered in May sampling. 
Age .1 chum first appeared in area E7544 in early 
June, became increasingly abundant, and eventually 
the predominant catch in middle and late June in 
areas E7544 and 8044. There was a marked decrease 
in abundance of chum salmon by early July. 

Pink salmon were sporadically encountered 
throughout most of the sampling season. Pinks were 
relatively abundant in seine catches only in area 
E7044 in late May. CPUE was several-fold lower 
in all other areas and time periods. 

Coho were also caught sporadically, except when 
a very large number were taken in area 8044 in 
late June. Seine catches of coho by the RV Alaska 
increased dramatically to an average of over 32 
fish per set (Table 2). It appeared that the coho 
were very patchily distributed, as two sets (at about 



TABLE 2. Fishing effort, salmonid catches and CPUE, and tag releases in 1982, summarized by INPFC statistical area, 10-day period, and research 
vessel (A = Alaska, K = Kristen Gail). CPUE indices (in parentheses) were calculated from data only from effective seine operations; the number of 
operations deemed totally ineffective is indicated in parentheses in the effort column. Longline CPUE is on the basis of catch per 20-hooks, all 
bait-types combined. 

-- --
Fishing effort 
-- Salmonid catches and CPUE Tag releases 
No. No. Mean -- -

INPFC 10-day seine longline surface Steel- Chi- Steel-
Area period Vessel sets hooks t°C Sockeye Chum Pink Coho Chinook head Total Sockeye Chum Pink Coho nook head Total 

-- --
E7044 5{21- 31 K 657 6.1 - 16 18 I - - 35 - 7 7 I - - 15 

I set - (0.49) (0.55) (0.03) - (1.07) 
5 (0) 6.7 - 250 115 2 - 367 - 209 103 2 - - 314 

(50.0) (23.0) (0.4) - (73.4) 
A 4 (0) 6.6 - 215 75 3 - I 294 - 103 40 3 - I 147 

(53.8) (18.8) (0.8) - (0.3) (73.5) 
E7544 5/21 31 K 630 - 3 II 3 I - - 18 3 7 2 - - - 12 

I set (0.10) (0.35) (0.10) (0.03) - - (.57) 
A 794 5.4 I 24 13 - 2 40 I 7 3 - - I 12 

I set (0.03) (0.60) (0.33) - (0.05) (1.01) 
6{1- 10 K 2 (0) 6.6 2 68 17 I - - 88 I 25 3 I - - 30 

(1.0) (34.0) (8.5) (0.5) - - (44.0) 
A 3 (0) 6.7 I 49 5 - I - 56 I 43 5 - I - 50 

(0.3) (16.3) (1.7) (0.3) (18.7) 
6{11 - 20 K 596 7.7 - 13 5 8 - - 26 - 4 2 7 - - 13 

I set - (0.44) (0.17) (0.27) - - (0.87) 
4 (0) 8.3 - 768 18 9 - - 795 - 215 17 9 - - 241 

(192.0) (4.5) (2.3) - - (198.8) 
A 5 (I) 8.4 - 195 5 6 3 209 - 90 5 3 3 - 101 

(48.0) (1.0) (1.2) (0.6) - (51.5) 
7{1-10 K 520 7.5 - - - 3 - - 3 

I set - - - (0.12) - - (0.12) 
A 5 (I) 8.1 - 7 I - 3 2 13 - 6 I - 2 2 II 

( 1.8) (0.3) - (0.8) (0.5) (3.3) 
E7546 6/11 20 K 5 (0) 5.9 105 38 53 - - - 196 104 38 52 - - - 194 

(21.0) (7.6) (10.6) - - - (39.2) 
- ---- - -- -- - - . - --
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TABLE 2. Continued. 
-- --

Fishing effort 
Salmonid catches and CPUE 

No. No. Mean ------
INPFC 10-day seine longline surface Steel-

Area period V esse! sets hooks t°C Sockeye Chum Pink Coho Chinook head 

A 477 7.3 - 10 5 I - I 
I set - (0.42) (0.21) (0.04) - (0.04) 

5 (0) 5.9 41 86 25 - I -
(8.2) (17.2) (5.0) - (0.2) -

7/1-10 K 5 (0) 7.2 - 78 6 19 I 
(15.6) (1.2) (3.8) - (0.2) 

A 5 (0) 7.0 - 32 2 16 2 -
(6.4) (0.4) (3.2) (0.4) -

8044 6/11-20 K 2 (0) 8.5 - 8 - - - -
(4.0) - - - -

A 2 (0) 8.5 - 28 - - 2 -
(14.0) - - (1.0) -

6/21- 30 K II (0) 8.2 - 346 6 32 I -
(31.5) (0.6) (2.9) (0.1) -

A 10 (2) 8.1 248 7 259 5 3 
(25.6) (0.9) (32.1) (0.5) (0.4) 

7/ 1- 10 A 4 (0) 8.3 - 15 - 2 4 -
(3.8) - (0.5) (1.0) -

8046 7fi - IO K 4 (0) 7.5 I 27 2 I I -
(0.3) (6.8) (0.5) (0.3) (0.3) -

8050 5/ 1- 10 A 1453 4.0 - - - - -
2 sets - - - - - -

5/21 /31 A 3 (0) 4.2 I 13 5 - -
(0.3) (4.3) (I. 7) - - -

7/ 11 - 20 A 10 (I) 8.0 263 208 54 66 13 -
(29.2) (22.8) (5.8) (7.3) (1.4) -

7/21 - 31 A 4 (0) 8.5 238 84 19 22 2 -
(59.5) (21.0) (4.8) (5.5) (0.5) -

GRAND TOTAL 98 5127 656 2,837 459 452 38 10 
8 sets 

- ---

Tag releases 
------- ·---·--

Chi- Steel-
Total Sockeye Chum Pink Coho nook head Total 

·-------
17 - 4 2 I - - 7 
(0.71) 

153 37 58 20 - I - 116 
(30.6) 

104 - 45 6 18 I 70 
(20.8) 
52 - 21 2 16 2 - 41 

(10.4) 
8 - 8 - - - - 8 

(4.0) 
30 - 15 - - - - 15 

(15.0) 
385 - 204 5 31 I - 241 
(35.0) 
522 - 62 6 225 2 3 298 
(59.5) 
21 - 15 - 2 4 - 21 
(5.3) 
32 I 16 2 I I - 21 
(8.0) 

- - - - - - - -
-

19 I 13 5 - - - 19 
(6.3) 

604 181 91 49 43 8 - 372 
(66.6) 
365 12 7 8 16 2 - 45 
(91.3) 

4,452 342 1,313 345 379 27 8 2,414 
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178°10'W, 44°20'N) on 20 June and one set (at 
l77°57'W, 45°07'N) on 21 June yielded no coho, 
while 5 consecutive sets on 22 and 23 June in the area 
between l77°12'-l77°25'W, 45°23'-45°25'N yielded 
between 5 and 80 fish (average 46.8 fish per set). 
A gale commencing on 23 June forced the vessels 
to leave this productive area, and few coho were 
encountered when the area was revisited in early 
July. 

Chinook salmon and steelhead were rarely en
countered in seine sampling south of 46°N. Seventeen 
of the 19 chinook caught in areas E7544 and 8044 
were age .1. Only 8 steelhead were caught by 
seines south of 46°N. 

As mentioned, 14 seine sets were made in mid-July 
in a key area just south of Adak Island to monitor 
the abundance and age composition of immature 
sockeye. This was done specifically to determine 
whether large numbers of age 1.2 sockeye, which 
were much less abundant in the 1982 Bristol Bay run 
than expected, had held over as immatures scheduled 
to return at age 1.3 in 1983. The geometric mean 
catches of age .1 and .2 immature sockeye in east
facing sets were 19.15 and 2.87, respectively. We 
warn against direct use of these indices in Bristol 
Bay forecast regressions developed earlier (Harris 
and Rogers 1979) because: 1) the purse seine and 
method of setting and retrieving used in 1982 were 
substantially different from those used during our 
earlier Bristol Bay forecast research; and 2) the 
sampling in 1982 was limited to a very narrow time 
frame. Caution is called for because earlier studies 
(Hartt et all975; Harris et al 1979) have shown that 
the abundance and age composition of immature 

sockeye often changes considerably between 1 July 
and 20 August. To the limited extent that the 1982 
indices are comparable with earlier data, a mean 
catch of only 2.87 age .2 fish is quite low. Although 
the age .2 immatures were predominantly freshwater 
age 1 (85.9%), the overall low abundance of the 
ocean age group would not suggest a large run of 
age 1.3 fish in 1983. 

Longline sampling 

Longline sampling consisted of eight sets, two 
practice sets just south of Adak Island and six sets 
near 46°N between 175°E and 180°. Many aspects 
of the basic design of the gear proved very successful, 
including the principal feature of efficient gear prep
aration between sets. However, despite the special 
design of the snaps there was a major problem with 
gangions snarling on the mainline, which caused long 
delays in gear retrieval. Delays in retrieval likely 
caused loss of some catch, and definitely led to in
creased predation by birds and reduced viability of 
fish caught in the last sections of gear. We originally 
intended to apply 50 gangions to each 200 m section 
of mainline, but only about 33 gangions could be 
safely applied at the setting speed of 5 knots. We 
concluded that the new gear would be an effective 
sampling method after certain modifications were 
made (including stiffer gangions to reduce snarling, 
and perhaps an automated gangion application 
device). 

Tag Releases 

Table 3 summarizes total salmonid tag releases by 
region and month. Total tag releases south of 46°N 

TABLE 3. Total tag releases in U.S. research vessel operations in 1982, by various sectors of the North Pacific 
Ocean. 

Species 
---

Region Month Sockeye Chum Pink Coho Chinook Steel head Total 

North of 46°N May 13 5 19 
June 141 100 74 I 317 
July 194 180 67 94 13 549 
Total 336 293 146 95 14 885 

South of 46"N, 
west of 175°E May 319 !50 6 0 476 

June 
July 
Total 0 319 !50 6 0 476 

South of 46°N, 
175•E-175"W May 4 14 5 I 24 

June 2 666 43 276 7 3 997 
July 21 2 6 2 32 
Total 6 701 49 278 13 6 1,053 

GRANo ToTAL 342 1,313 345 379 27 8 2,414 
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were 6 sockeye, 1,020 chum, 199 pink, 284 coho, 
and 13 chinook salmon, and 7 steelhead trout. 
Virtually all of the sockeye, chum, and chinook 
salmon were immatures, so that coastal recoveries of 
those species should not be expected until the 1982 
fishing season. 

No adipose fin-clipped salmonids were observed 
in 1982 sampling operations. 

1982 HIGH SEAS TAG RECOVERIES 

A total of seven U.S. high seas salmon tags were 
returned between 10 October 1981 and 13 October 
1982, the dates of our recent tag recovery documents. 
Four of the returns were 1982 recoveries from 1982 
releases. One was a sockeye salmon tagged just south 
of Adak Island on 16 July and recovered off Bear 
River, near Port Moller, Alaska, on 18 August. A 
pink salmon released in the same general vicinity 
near Adak Island was recovered 17 days later in 
Makushin Bay, Unalaska Island. Two fish, a pink 
and a chum salmon, were recovered by the Japanese 
high seas salmon fishery . The tag on the pink 
salmon was recovered at a fish processing facility on 
Hokkaido, but the fish was caught at an unknown 
location on the high seas. The chum salmon was 
likely immature on the basis of age and size, and was 
caught just north of Attu Island by a mothership 
fishery catcher boat 25 days after its release almost 
due south at 44°44'N. 

Three 1982 recoveries were tagged sockeye salmon 
from releases in 1980 just south of Amchitka Island. 
All three recoveries were made in Bristol Bay. In
terestingly, two of the three recovered in the Egegik 
fishing district about one week apart were released 
from the same purse seine set in 1980. 

ScALE PATTERN ANALYSEs 

Sockeye salmon scale pattern anafysis 

Beginning in 1978 we have applied scale pattern 
recognition techniques to determine the continental 
origins of sockeye salmon in and near the area of the 
Japanese landbased driftnet (LBDN) fishery . The 
overall analysis, reported in detail by Cook et al. 
(1981) and Cook (1982) and summarized by Harris 
et al. (1982), was based on examination of coastal 
" known origin " and high seas " unknown origin " 
scale samples collected in 1972-76. 

This analysis was based on the premise that the 
only sockeye stocks likely to occur in the pre-1978 
LBDN area were those from Kamchatka, Bristol 
Bay, and central Alaska (Chignik to Prince William 
Sound). Although French et al (1976) showed that 

a small fraction of tag recoveries from releases near 
the central Aleutian Islands were from southeastern 
Alaska and northern British Columbia, we did not 
initially consider it likely that stocks from areas south
east of Prince William Sound occurred in significant 
proportion in the landbased fishery area. However, 
since initiation of our studies, two additional tag 
recoveries extended the known western ranges of 
certain sockeye stocks from this region. Although 
these recoveries provided information on the dis
tribution of immature age .I sockeye (i.e., an age 
group we did not consider in our scale studies since it 
is not an important age group in commercial driftnet 
catches), they nevertheless prompted us to reconsider 
our earlier premise regarding ocean distributions of 
stocks southeast of Prince William Sound. Because 
the predominant age group in this region was thought 
to be age 1.2, we repeated analyses in 1982 involving 
maturing age 1.2 sockeye. In the 1982 analysis we 
included standard samples from a fourth region
southeastern Alaska and British Columbia (Knudsen 
and Harris 1982). 

The methods of scale reading, data processing, 
character selection, classification, and point and vari
ance estimation were the same as used by Cook et al. 
(1981 ). The new standard samples for southeastern 
Alaska/B.C. were constructed by including scales 
from various represented stocks in proportion to each 
statistical area's contribution of age 1.2 fish to the 
total estimated run of age 1.2 fish to the entire region 
in each year 1972-1974 and 1976 (a standard was not 
constructed for 1975 since there were too few high 
seas samples to warrant analysis) . Age composition 
data used to estimate runs of age 1.2 fish carne from 
our own age determinations of samples provided by 
various state, provincial, federal, and international 
agencies. No data were available on sizes of south
eastern Alaska escapements, so we assumed a 50% 
exploitation rate to estimate run sizes for the sub
region. Tables of estimated run sizes, sizes of runs 
of age 1.2 fish, and composition of standard samples 
are presented in Knudsen and Harris (1982) and 
summarized in Table 4 of this report. The age 1.2 
group constituted an (unweighted) average of 47.6% 
of the total runs to areas represented by available 
scale samples, and was the most abundant single age 
group in each year. 

Overall classificatory accuracies obtained in dis
criminant analyses of the four standard samples 
averaged 69.2% (range 66.7% to 72.2%; Table 5 ). 
The standard for the southeastern AlaskafB.C. region 
provided the highest classificatory accuracy for each 
year in 4-class analyses (mean 82.8%), followed by 
Bristol Bay (71.8%), Kamchatka (62 .8%), and Gulf 



TABLE 4. Estimated run sizes of age 1.2 sockeye salmon to statistical areas represented by available scale samples, and numbers of scales used to con-
struct regional standard samples. Numbers in parentheses are the numbers of scales desired on the basis of prorating, but which were not realized 
because of sample availability. 

1972 1973 1974 1976 

Sub-region and Est. run No. scales Est. run No. scales Est. run No. scales Est. run No. scales 
statistical area Age 1.2 in standard Age 1.2 in standard Age 1.2 in standard Age 1.2 in standard 

-
Southeast Alaska 

I 56,105 5 74,198 4 77,931 5 72,898 3 
4 37,278 3 - - - - - -
8 4,967 0 8,987 I 0 0 15 0 

II - - - - - - 20,777 I 

12 12,694 I 12,071 I - - - -
13 - - 3,479 0 - - - -
14 45,634 3 30,149 2 - - - -

15 12,946 I 23,244 I 5,168 0 36,347 2 
Yakutat - - - - - - 107,786 5 
Sub-total 169,624 13 152,128 9 83,099 5 237,823 II 

British Columbia 

3 73,191 6 299,685 2 (15) 79,373 5 78,347 4 

4 479,807 40 940,090 53 721,110 44 554,493 27 

9 462,017 39 240,855 14 208,324 13 2,021,903 99 

29 1,221,591 102 2,152,713 122 2,180,343 133 1,248,110 59 (60) 

Sub-total 2,236,606 187 3,633,343 191 3,189,150 195 3,902,853 189 

TOTAL 2,406,230 200 3,785,471 200 3,272,249 200 4,140,676 200 
Total est. run all ages" 5,098,750 9,324,245 6,800,296 7,618,594 

% age 1.2 in run 47.2 40.6 48.1 54.3 

n Total estimated run to only those statistical areas represented by available scale samples. 
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of Alaska (53.1 %). The full classification matrices 
obtained in all 4-class, 3-class, and 2-class analyses 
required for analysis of high seas samples are provided 
in Knudsen and Harris (1982). 

The regional stock composition estimates and 90% 
confidence intervals obtained by classifying high seas 
samples are provided in Table 6, stratified by INPFC 
areaflO-day period, INPFC areafmonth, and 
quadrat/month (quadrats defined by the intersection 
of 175°E, 46°N; Fig. 1 ). Over much of the scope of 
this analysis, sample sizes of maturing age 1.2 sockeye 
were inadequate to obtain precise estimates of stock 
composition, and few area/time-period combinations 
were represented. In subsequent discussion, the term 
" significant estimate " refers to a point estimate, 
the confidence interval of which does not include 
0.0. 

In the analysis of 1972 samples, Kamchatka sockeye 
were found to predominate in the study area in all 
area/time strata except the northeast quadrat in May. 
One significant estimate was obtained for Bristol Bay 
(northeast quadrat, May), and two significant esti
mates were obtained for the Gulf of Alaska (for the 
two northern quadrats in June). Point estimates 
for southeastern Alaska/B.C. were near 0.0 and 
were all insignificant. The only significant estimates 
obtained in analysis of 1973 samples were for Kam
chatka, in the northwest quadrat in May and June 

and in the southwest quadrat in May. The 1974 
analysis provided only one quadrat/month combina
tion with sufficient sample size (southwest quadrat, 
May), and Kamchatka fish were found to comprise 
nearly the entire population. Bristol Bay sockeye 
predominated in the northeast quadrat in May, 
1976, and additional significant estimates for Bristol 
Bay were obtained for the southwest quadrat in May 
and the northwest quadrat in June. Estimates for 
southeastern AlaskafB.C. were all 0.0 in 1976. 

No significant estimates for any area/time-period 
combinations were obtained for the southeastern 
AlaskafB.C. subpopulation. Nonsignificant estimates, 
however, can give some indication of a subpopula
tion's presence (Cook et al. 1981). An equal number 
of positive and negative nonsignificant estimates 
would be expected if the subpopulation were actually 
not present. If positive nonsignificant estimates are 
obtained more often than negative estimates, a low 
relative abundance of the subpopulation in question 
would be suggested. Results in Table 6 are based 
on our method of setting negative estimates to zero 
and collapsing the analysis to consider only the 
remammg groups. However, in the various pre
liminary analyses, 9 positive and 13 negative mixing 
proportion estimates for the southeastern AlaskaJB.C. 
subpopulation were obtained, indicating that this 
subpopulation (at least of the predominant age/ 

TABLE 5. Values (in terms of percent of standard sample correctly classified) on the diagonals of all 4-way, 3-
way, and 2-way classification matrices estimated for maturing age 1.2 sockeye. Overall accuracies are the 
unweighted means of the diagonal values. Full classification matrices are presented in Knudsen and Harris 
(1982). 

Analysis 

4-way: 
1972 
1973 
1974 
1976 

3-way: 
1972 
1972 
1973 
1973 
1976 
1976 

2-way: 
1972 
1972 
1972 
1974 
1974 
1976 
1976 

Bristol Bay 

74.5 
73.2 

68.5 
71.0 

79.0 
74.0 
88.4 

82.0 
71.0 

77.5 

82.5 
78.5 

Gulf of Alaska 

61.1 
56.7 

48.5 
46.0 

72.5 

73.2 

56.1 

77.2 

76.3 

78.8 

Kamchatka 

60.9 
61.8 
65.3 
63.0 

72.8 
63.0 
72.4 
68.4 
76.5 
63.0 

77.2 
78.3 

94.6 
76.3 
97.5 
82.7 

Southeastern 
Alaska/B. C. 

83.5 
78.5 

83.5 
85.5 

94.5 

82.5 
80.0 
90.5 

94.0 

98.0 

Overall accuracy 

72.2 
70.7 
66.7 
67.0 

84.1 
71.2 
83.3 
75.9 
84.6 
63.5 

77.4 
77.6 
94.2 
76.3 
97.8 
82.6 
78.6 
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TABLE 6. Regional stock composition estimates (in percent) and 90% confidence intervals for maturing age 1.2 
sockeye, for all INPFC area/10-day period, INPFC area/month, and quadrat/month strata represented by 25 
or more fish. Quadrats (NW, SW, NE, and SE) are defined by the intersection of 175°E, 46°N. 

PART A: 1972 

Period Area Sample size Bristol Bay 

May 1- 10 E6046 33 0 
E6546 63 0 

May E6046 45 0 
E6546 65 0 
E6044 29 0 

May N.W. 155 3. 7 (0-23.6) 
N.E. 36 54.8 (28. 7-80.9) 
s.w. 40 0 

June N.W. 40 0 
N.E. 32 9.2 (0-35.5) 
s.w. 25 0 

PART B: 1973 

Period Area Sample size Bristol Bay 

May E6046 31 5.1 (0-33.1) 
May N.W. 40 0 

s.w. 47 4.6 (0-27.3) 
June N.W. 32 4.7 (0-32.0) 

PARTC: 1974 

Period Area Sample size Bristol Bay 

May E6544 31 0 
May s.w. 54 0 

PARTD: 1976 

Period Area Sample size Bristol Bay 

May E7548 26 57.0 (28.4-85.6) 
E6544 25 16.4 (0-40.7) 

May N.E. 41 73.9 (42.6--100) 
s.w. 62 42.7 (25.5-60.0) 

June N.W. 26 32.5 (7.3-57.6) 

maturity group examined) does not occur at appre
ciable levels in the study area. 

The addition of a fourth subpopulation and the use 
of different scale character sets for classification 
changed only slightly the results for maturing age 1.2 
sockeye reported by Cook et al. (1981). Kamchatka 
sockeye were still shown to predominate in most 
area/time-period combinations. 

Coho salmon scale pattern analysis 

Our first attempt to apply scale pattern recognition 
techniques to determine continental origins of coho 

Kamchatka British Columbia/ 
Gulf of Alaska Peninsula SE Alaska 

0 99.3 (90.5-100) 0.7 (0-9.5) 
0 95.4 (87.4-100) 4.6 (0-12.6) 
0 100 0 
0 95.7 (87.9-100) 4.3 (0-12.1) 
0 100 0 
0 93.6 (71.2-100) 2.8 (0-10.3) 
0 45.2 (19.1-71.3) 0 
0 100 0 

28.4 (3.8--53.0) 71.6 (47.0-96.1) 0 
41.0 (4.5-77.6) 49.8 (5.7-93.9) 0 

0 100 0 

Kamchatka British Columbia/ 
Gulf of Alaska Peninsula SE Alaska 

23.4 (0-77.2) 63.7 (10.3-100) 7.7 (0-34.8) 
25.9 (0-57.8) 72.7 (35.6-100) 1.3 (0-20.3) 

0.2 (0-43.7) 91.5 (43.2-100) 3.6 (0-28.0) 
21.2 (0-74.0) 67.4 (14.3-100) 6. 7 (0-33.3) 

Kamchatka British Columbia/ 
Gulf of Alaska Peninsula SE Alaska 

0 99.3 (93.3-100) 0.7 (0-6.7) 
4.2 (0-26.2) 95.8 (73.8--100) 0 

---
Kamchatka British Columbia/ 

Gulf of Alaska Peninsula SE Alaska 

43.0 (14.4-71.6) 0 0 
0 83.6 (59.3-100) 0 

6.2 (0-52.1) 20.0 (0-54.5) 0 
0 57.3 (40.0-74.5) 0 
0 67.5 (42.4-92.7) 0 

salmon in the LBDN fishery area consisted of an 
analysis of 1979 samples (Myers et al. 1981). 
Categories were established for four major coho 
producing regions: Kamchatka, western Alaska, 
central Alaska, and southeastern .AlaskafB.C. We 
continued coho scale studies in 1982, and analyzed 
samples collected in 1980 (Walker and Harris 1982). 

The methods used in the recent analysis were 
identical to those employed by Myers et al. (1981), 
except that the southeastern Alaska/B.C. standard 
was represented entirely by scales collected in north
ern British Columbia (although two of the river 
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FIGuRE I. Heavy dotted lines outline the high seas study area of sockeye and coho scale pattern analyses, 
and the four regional production areas for which standard samples were established. Analyses were made 
according to four quadrats within the study area (NW, SW, NE, and SE), and also according to individual 
2°-latitude by 5°-longitude statistical areas. INPFC statistical areas are designated by the west-boundary 
longitude and the southboundary latitude (e.g., area E6040 above is between !60°-l65°E and 40°-42°N). 
Shaded area shows the area of the pre-1977 Japanese landbased driftnet fishery. 

systems represented also flow through Alaska), and 
consisted of all measurable scales of age 2.1 fish sent 
by the Canada Department of Fisheries and Oceans. 
Only the predominant age 2.1 group was considered 
in this analysis, because too few age 1.1 fish were 
available to provide usable standard samples for 
Kamchatka and western Alaska. Table 7 provides 
information on the stocks represented by available 
scale samples, and on the composition of the standard 
samples constructed. 

High seas samples were collected by crews of 
Japanese salmon research vessels operating south of 
sooN and by personnel on salmon motherships operat
ing between 46°N and sooN. These scales were 
examined by FRI biologists for age determination to 
maintain consistency with age determinations of the 
standard samples. There was substantially better 
agreement between FRI and Japanese age determina
tions for the 1980 samples than for the 1979 samples. 

Discriminant analyses were based on six scale 
characters, picked from a battery of 37 characters by 
the method of Cook and Lord (1978). Different 
sets of scale characters were used in 4-class, 3-class, 
and 2-class analyses. Descriptions and basic statistics 

for the various scale characters employed are tabu
lated by Walker and Harris (1982). 

The results of classifying the various combinations 
of regional standards are presented in Table 8. 
Overall classificatory accuracy for the 4-class analysis 
was 6S.4%, and the percentages of fish correctly 
classified as western Alaska, central Alaska, British 
Columbia, and Kamchatka were 66.S, S7.8, S7.9, 
and 79.S%, respectively. Misclassification errors for 
North American coho were greatest among the three 
North American regions. Misclassification errors 
between Asia and North America were greatest for 
central Alaska and least for western Alaska. 

Regional stock composition estimates and 90% 
confidence intervals are presented in Table 9, for all 
INPFC area/10-day period, INPFC areafmonth, 
and quadrat/month strata represented by at least 
2S fish. Quadrats were defined by the intersection 
of 17S 0 E and 46°N (Fig. 1 ). Estimates for the 
southeastern Alaska/B. C. stock complex are not shown 
in the table, because no positive, non-zero estimates 
were obtained for that stock for any area/time 
stratum. 

Mixing proportion estimates of coho from Alaskan 



TABLE 7. The stock composition and construction of regional standards used to determine the continent of origin of age 2.1 coho salmon (Oncorhynchus 
kisutch) in and near the Japanese landbased fishery area in 1980. 

-------------
Number Age 2.1 scales % Scales 
readable Total Age 2.1 Age 2.1 needed 

Region Stock scales No. % catch catch catch (200 total) 
-----
Kamchatka Bolshaya 188 142 75.5 

Kamchatka 290 219 75.5 
ToTAL 478 361 

Western Unalakleet 
Alaska (Norton Sound) 129 91 70.5 30,200b 21,304 4.2 8 

Yukon 82 37 45.1 8,700b 3,926 0.8 2 
Kuskokwim 298 249 83.6 222,042° 185,627 36.4 73 
Quinhagak (Kanektok R.) 256 190 74.2 62,6100 46,457 9.1 18 
Goodnews 61 51 83.6 43,256° 36,162 7.1 14 
Togiak 113 81 71.7 123,600b 88,598 17.3 35 
Nushagak 165 143 86.7 148,200b 128,440 25.1 50 

TOTAL 1,104 842 636,608 510,514 !00.0 200 
Central 
Alaska Chignik 234 182 77.8 119,200b 92,7ll 20.5 41 

Susitana (Northern District, 
Upper Cook Inlet) 291 218 74.9 l02,800b 77,011 17.0 34 
Kenai (Central District 
Upper Cook Inlet) 333 252 75.7 !80,800b 136,822 30.2 60 
Copper 87 60 69.0 212,500b 146,552 32.3 65 

TOTAL 945 712 615,300 453,096 100.0 200 
British 
Columbia Taku Ill 84 

Stikine 51 37 
Kincolith 19 16 
Skeena 24 16 

TOTAL 205 !53 
---·--- -- -- ---

n Some scales for which age was determined were not measured because of deformities or other abberations along the measurement axis. 
b The 1980 commercial catch of coho salmon reported by fishing area (Alaska Department of Fish & Game, 1981). 
c 1980 commercial catch of coho salmon (personal communication, William D. Arvey, Alaska Department ofFish and Game, June 1, 1982). 
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TABLE 8. Classification matrices estimated for mature age 2.1 coho salmon of Western Alaska vs. Central Alaska 
vs. British Columbia vs. Kamchatka Peninsula origin in 1980 calculated for a) 4-class, b) 3-class (Western vs. 
Central vs. Kamchatka), and c) 2-class (Central vs. Kamchatka) situations. The overall classificatory accu
racies were calculated as the unweighted means of the accuracies on the diagonals of the classification matrices. 

a) 4-class 
Western vs. Central vs. British Columbia vs. Kamchatka Overall accuracy: 65.4% 

Correct decision (% ) 

Calculated decision Western Alaska Central Alaska British Columbia Kamchatka Peninsula 

Western Alaska 
Central Alaska 
British Columbia 
Kamchatka 
Total 

b) 3-class 
Western vs. Central vs. Kamchatka 

Calculated decision 

c) 2-class 

Western Alaska 
Central Alaska 
Kamchatka 
Total 

Central vs. Kamchatka 

133 (66.5) 
31 (15.5) 
32 (16.0) 
4 ( 2.0) 

200 

Western Alaska 

155 (77.5) 
41 (20.5) 

4 ( 2.0) 
200 

22 (11.5) 
Ill (57.8) 
38 (19.8) 
21 (10.9) 

192 

26 (17.1) 
27 (17.8) 
88 (57.9) 
II ( 7.2) 

152 

Correct decision (% ) 

Central Alaska 

35 (18.2) 
134 (69.8) 
23 (12.0) 

192 

Correct decision (% ) 

9 ( 4.5) 
20 (10.0) 
12 ( 6.0) 

159 (79.5) 
200 

Overall accuracy: 77.9% 

Kamchatka Peninsula 

9 ( 4.5) 
18 ( 9.0) 

173 (86.5) 
200 

Overall accuracy: 88.5% 

----------------------
Calculated decision Central Alaska Kamchatka Peninsula 

Central Alaska 
Kamchatka 
Total 

and Asian regions were roughly equivalent for most 
combinations of 1 0-day period and INPFC area in 
and near the LBDN fishery area. Confidence in
tervals were wide and broadly overlapping, and there 
was no pattern of predominance of one regional stock 
over another. Statistically significant estimates were 
obtained for western Alaska coho in the LBDN area 
for 10 out of 15 combinations of INPFC area and 
10-day period. These estimates ranged from 26.1 % 
to 64.0%. Estimates for western Alaska for the 
southeast quadrat declined from 33.1 % in May to 
16.7% in July. Significant estimates were obtained 
for central Alaska in the LBDN area for 11 combina
tions of INPFC area and 1 0-day period, ranging 
from 28.3% to 55.1 % · With one exception, signi · 
ficant estimates were obtained for Kamchatka in 
the LBDN area for all INPFC areaflO-day period 
combinations examined. These estimates ranged 
from 18.7% to 60.0% . In the waters north of 46°N, 

170 (88.5) 
22 (11.5) 

192 

23 (11.5) 
177 (88.5) 
200 

significant estimates were obtained for western Alaska 
coho in area 8050 in mid-July and in areas E7050 
and E6048 in late July. With the exception of area 
8050 in mid-July, significant estimates were obtained 
for central Alaska and Kamchatka in all areas north 
of 46°N examined. 

These results are in marked contrast with those 
from the analysis of 1979 samples (Myers et al. 1981). 
In the earlier study, Asian coho were found generally 
to predominante over North American fish; the June 
and July estimates for Kamchatka for the southwest 
quadrat were 30.0% and 90.6%, respectively, and for 
the southeast quadrat they were 59.0% and 88.6% , 
respectively. In the present study, the June and July 
estimates for Kamchatka for the southwest quadrat 
were 31.1% and 40.2%, and for the southeast quadrat, 
30.2% and 56.7% respectively. The much increased 
estimated contribution of Alaskan fish to the high seas 
population in 1980 would be expected if the relative 
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run size to Alaska was higher in 1980. Alaskan catch 
statistics and (unci table) unofficial U.S.S.R. catch 
statistics suggest that this indeed might have been 
true. Our analysis may have some bias due to lack 
of an established category and standard sample for 
Asian production area(s) other than Kamchatka. 
Tag returns from releases in the LBDN area indicate 
that many coho there may be of north Okhotsk Sea 
coast origin. If fish of north Okhotsk Sea coast 
stocks exhibit growth patterns different from those 
of Kamchatka fish and similar to those of Alaskan 
fish, then their misclassification as Alaskan fish would 
bias the results. Historical U.S.S.R. catch statistics 
(INPFC 1979), however, indicate that the north 
Okhotsk Sea coast is not a major producer of coho, 
although the magnitude and variability of the ex
ploitation rate there are not known. 

Columbia coho fits well with the lack of statistically 
significant percentage estimates for southeastern 
Alaska coho in the analysis of 1979 fish. The two 
analyses strengthen our belief that age 2.1 coho from 
these regions are not present in detectable numbers 
in waters as far west as the landbased fishery area. 

In view of the differences between the studies on 
1979 and 1980 coho, the limitation of the research to 
one age class (age 2.1), and the lack of standard 
samples from potentially major stocks (northern 
Okhotsk Sea coast), we caution that our results may 
not accurately reflect trends in mixing proportions 
of all regional coho stocks in the study area. 

Chinook salmon scale pattern ana?Jsis 

The lack of any positive estimates for British 

In 1981-82 we began scale pattern analysis to 
determine origins of chinook salmon in three high seas 
fisheries areas: I) the Japanese land based driftnet 

TABLE 9. Estimates of the mixing proportion of maturing age 2.1 Alaskan and Asian coho salmon (Oncorhynchus 
kisutch) in and near the Japanese landbased fishery area in 1980 calculated for a) samples pooled over 10-day 
periods within International North Pacific Fisheries Commission (INPFC) areas, b) samples pooled over months 
within INPFC areas, and c) samples pooled over months within quadrats. Quadrats are defined by the inter
section of 175°E and 46°N. 

a) Samples pooled over 10-days within INPFC areas: 

Mixing proportion estimates (% )with 90% confidence intervals 
---

10-day period INPFC area Sample size Western Alaska Central Alaska Kamchatka Peninsula 

May E7542 32 32.3 ( 2. 1-62.5) 45.9 (10.2-81.6) 21.8 ( 0.1-43.4) 
21-31 8042 52 39.1 (15.8--{)2.5) 25.3 ( 0-51.1) 35.6 (17.3-53.9) 

June E7544 70 26.1 ( 6.8-45.3) 36.7 (13.4-59.9) 37.2 (20.8-53.7) 
11-20 8042 69 27.4 ( 6.5-48.3) 53.9 (28.5-79.3) 18.7 ( 3.9-33.5) 

June E7544 38 22.9 ( 0-47.9) 37.1 ( 6.3-68.0) 40.0 (17.6-62 .4) 

21 - 30 E6042 31 23.2 ( 0--52.8) 55.1 (18.5-91.6) 21.7 ( 0--44.2) 

E6542 38 14.6 ( 0--38.0) 43.0 (11.9-74.2) 42.4 (19.4-65.3) 

July E7050 26 0 60.0 (39.0-80.9) 40.0 (19.1-61.0) 

1-10 E6046 56 64.0 (39.7-88.3) 17.2 ( 0-42.8) 18.8 ( 4.3-33.4) 

E6546 37 31.3 ( 4.1-58.5) 37.1 ( 5.1-69.0) 31.6 (10.1-53.2) 

E6044 61 32.5 ( 11.2-53. 9) 33.0 ( 8.2-57.7) 34.5 (17.4-51.6) 
E6544 61 28.9 ( 8.6-49.3) 28.3 ( 4.5-52.0) 42.8 (25.1-60.5) 

July E7050 55 16.7 ( 0--37.5) 50.8 (23.7-78.0) 32.5 (13.9-51.1) 

11- 20 8050 25 65.8 (29.5-100) 25.4 ( 0-65. 1) 8.8. ( 0-26.9) 

E7048 77 0 49.1 (36.5-61. 7) 50.9 (38.3-63.5) 

8048 25 24.7 ( 0-56.2) 39.7 ( 1.3-78.2) 35.6 ( 8.5-62.5) 

E6046 60 32.2 (12.0-52.3) 14.7 ( 0--36.5) 53.1 (35.2-71.0) 

E7046 65 17.9 ( 0--36.9) 40.0 (16.0-64.0) 42.1 (24.5-59.7) 

8046 54 11.9 ( 0-29.4) 25.6 ( 2.0-49.2) 62.5 (43.2-81.9) 

E6044 34 57.7 (28.6-86.8) 3.3 ( 0-30.8) 39.0 (17.2-60.8) 

E7044 34 7.9 ( 0--29.1) 32.1 ( I. 7-62.5) 60.0 (35.5-85.5) 
E6042 30 25.2 ( 0--55.4) 51.7 (14.8-88.6) 23.1 ( 0.1-46.1) 

July E7050 176 10.3 (57.9-78.6) 21.4 ( 9.0--33. 7) 68.3 (57.9-78.6) 

21-31 E6048 100 33.3 (16.8-49.8) 23.3 ( 4.8-41.9) 43.4 (29.5-57.3) 

E7048 220 10.5 ( 0--21.8) 44.0 (28.3-59.6) 45.5 (34.1-57.0) 

August 1- 10 E6548 60 11.6 ( 0-28.3) 26.9 ( 4.2-49.5) 61.5 (43.0-80.0) 

Continued ... 
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TABLE 9. Continued. 

b) Samples pooled over months within INPFC areas: 

Mixing proportion estimates (%)with 90% confidence intervals 

Month INPFC area Sample size Western Alaska Central Alaska Kamchatka Peninsula 

May E7542 37 38.1 ( 9.5--66.7) 40.2 ( 7.2-73.2) 21.7 ( 1.8-41.5) 
8042 58 39.1 (17.0--61.1) 23.2 ( 0-47.4) 37.3 (20.3- 55.2) 

June E7544 108 25.0 ( 9.3-40.6) 36.8 ( 17. 7-55.9) 38.2 (24. 7- 51. 7) 
E6042 32 26.8 ( 0-56.5) 52.1 (16.1-88.1) 21.1 ( 0-42.9) 
E6542 38 14.6 ( 0-38.0) 43.0 (11.9-74.2) 42.4 (19.4--65.3) 

8042 69 27.4 ( 6.5-48.3) 53.9 (28.5-79.3) 18.7 ( 3.9-33.5) 
July E7050 257 10.7 ( 0.7- 20.6) 46.5 (32.8--60.3) 42.8 (33.0-52.5) 

8050 42 48.2 (21.3- 75.1) 23.1 ( 0-52.1) 28.7 ( 9.6--47.8) 
E6048 105 35.0 (18.6-51.3) 24.0 ( 5.7-42.4) 41.0 (27.6-54.4) 
E6548 33 4.4 ( 0-27.1) 54.2 (20.2-88.1) 41.4 (16.4--66.5) 
E7048 321 9.2 ( 1.2-17.1) 27.5 (16.3-38.8) 63.3 (54.3-72.4) 

8048 25 24.7 ( 0-56.2) 39.7 ( 1.3-78.2) 35.5 ( 8.5--62.5) 
E6046 139 43.1 (28.1-58.2) 20.8 ( 4.5-37.2) 36.1 (24.7-47.4) 
E6546 51 25.4 ( 3.6-47.3) 32.0 ( 5.8-58.2) 42.6 (23.2--62.0) 
E7046 75 17.1 ( 0-34.5) 41.2 (18.6--63.8) 41.7 (25.2-58.1) 

8046 54 11.9 ( 0-29.4) 25.6 ( 2.0-49.2) 62.5 (43.2-81.9) 
E6044 95 41.5 (23.8-59.3) 22.4 ( 3.0-41.8) 36.1 (22.5-49. 7) 
E6544 65 26.0 ( 6.5-45.4) 30.9 ( 7.6-54.2) 43.1 (25.8--60.4) 
E7044 42 18.5 ( 0-40.2) 24.8 ( 0-51.6) 56.7 (34.9-78.5) 
E7544 31 24.9 ( 0-51.6) 22.9 ( 0-54.1) 52.2 (27.2-77.2) 

8044 28 7.6 ( 0-30.5) 30.8 ( 0-63.8) 61.6 (34.8-88.5) 
E6042 30 25.2 ( 0-55.4) 51.7 (14.8-88.6) 23.1 ( 0.1-46.1) 

August E6548 60 11.6 ( 0-28.3) 26.9 ( 4.2-49.5) 61.5 (43.0-80.0) 

c) Samples pooled over months within quadrats: 

Mixing proportion estimates(% ) with 90% confidence intervals 

Month Quadrat Sample size Western Alaska Central Alaska Kamchatka Peninsula 

May SE 127 33.1 (17.9-48.3) 32.0 (14.3-49.7) 34.9 (22.7-47.0) 
June NW 32 30.8 ( 2.4-59.3) 30.8 ( 0--63.8) 38.4 (14.6-62.2) 

sw 98 24.6 (17.3-44.8) 44.3 (23.6-65.0) 31.1 (17.3-44.8) 
SE 179 26.2 (13.1 - 39.3) 43.6 (27.6-59.7) 30.2 (19.8-40.6) 

July NW 984 18.5 (12.0-24.9) 33.3 (24.9-41.8) 48.2 (42.2- 54.2) 
NE 144 25.2 (II. 7- 38.6) 30.7 (14.5-46.9) 44.1 (32.2- 56.1) 
sw 234 30.5 (19.1-41.8) 29.3 (16.0-42.7) 40.2 (30.7-49.6) 
SE 59 16.7 ( 0-34.8) 26.6 ( 3.6-49.7) 56.7 (38.1- 75.2) 

August NW 78 11.5 ( 0-26.4) 27.3 ( 7.2-47.4) 61.2 (44.8-77.5) 

fishery area, in the years 1975-81, 2) the Japanese 
mothership salmon fishery area, in the years 1975-81, 
and 3) the foreign groundfish fishery area in the U.S. 
Fishery Conservation Zone in the eastern Bering Sea 
and western Gulf of Alaska, in the years 1978, 1979, 
and 1981. These three studies are being funded by 
the National Marine Fisheries Service, the Alaska 
Department ofFish and Game, and the North Pacific 
Fishery Management Council, respectively. Initial 
work has included acquisition of high seas and coastal 
scale samples, compilation of run size and age com
position statistics for major inshore runs, age deter-

mination, scale measuring, and a pilot study to 
determine feasibility of scale pattern recognition 
techniques in stock composition analysis of the high 
seas catches (Rogers et al. 1982; Myers 1982). This 
report summarizes the results of the pilot study, 
described in detail by Myers (1982). 

The pilot study involved two discriminant analyses 
of pooled samples of ages 1.2, 1.3, and 1.4 chinook 
salmon collected in 1980. One analysis employed 
categories for four major production regions (Asia, 
i.e., Kamchatka, western Alaska, British Columbia, 
and Washington-Oregon), and the other analysis was 
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TABLE 10. Age and stock composition of standard samples used in the 4-class " region " and " river " stock 
separation analyses. All scales were collected from 1980 runs. 

Age Class 

1.2 1.3 1.4 Total 

Region Stock Region River Region River Region River Region River 

Asia Bolshaya R. 10 17 16 22 69 100 95 139 
Kamchatka R. 23 30 35 59 47 69 105 158 

Region Total 33 51 116 200 

Western Yukon R. 16 38 44 79 39 83 99 200 
Alaska Nushagak R . 6 44 100 24 66 69 172 

Togiak R. 2 4 7 
Kuskokwim R. 4 16 5 25 

Region Total 22 106 72 200 

British Fraser R. 18 63 6 87 
Columbia Stikine R. 12 33 29 74 

Taku R. 6 8 15 
Klukshu R. 3 5 16 24 
(Aisek R.) 

Region Total 39 109 52 200 

Washington-Oregon Columbia R. 55 93 0 148 

TABLE II. Classification matrices obtained in 4-class discriminant analyses by region (Part A) and by river 
system (Part B), of pooled samples of ages 1.2, 1.3 and 1.4 chinook salmon collected in 1980. The overall clas
sificatory accuracies were calculated as the unweighted mean of the accuracies on the diagonals of the classifica
tion arrays. 

PART A: REGION ANALYSIS Overall accuracy 82.2% 

Correct decision (% ) 

Calculated decision Asia Western Alaska British Columbia Oregon-Washington 

Asia 
Western Alaska 
British Columbia 
Washington-Oregon 

-----
TOTAL 

PART B: RIVER ANALYSIS 

Calculated decision 

Kamchatka R . 
Bolshaya R. 
Yukon R. 
Nushagak R. 

TOTAL 

160 (80.0) 
16 ( 8.0) 
21 (10.5) 

3 ( 1.5) 

200 

Kamchatka R. 

105 (66.4) 
27 (17.1) 
20 (12.7) 
6 ( 3.8) 

158 

according to four major nver systems (Kamchatka, 
Bolshaya, Yukon, and Nushagak) . Statistical pro
cedures were exactly the same as used in our other 
scale pattern studies (Cook 1982). Table 10 shows 
the age and stock composition of the standard samples 

19 ( 9.5) 19 ( 9.5) I ( 0.7) 
168 (84.0) 15 ( 7.5) 0 ( 0.0) 
13 ( 6.5) 150 (75.0) 14 ( 9.4) 
0 ( 0.0) 16 ( 8.0) 133 (89.9) 

200 200 148 

Overall accuracy 70.9% 

Correct decision (% ) 

Bolshaya R. Yukon R. Nushagak R. 

21 (15.1) 25 (12.5) 8 ( 4.6) 
115 (82 .7) 0 ( 0.0) I ( 0.6) 

3 ( 2.2) 126 (63.0) 40 (23.3) 
0 ( 0.0) 49 (24.5) 123 (71.5) 

139 200 172 

used in the " region " and " river " analyses. Six 
scale characters were selected for each analysis, from 
a battery of 36 characters measured. 

The classification matrices obtained by classifying 
fish in the standard samples are presented in Table 11. 
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The percentages of fish correctly classified as Asia, 
western Alaska, Bditish Columbia, and Washington
Oregon were 80.0, 84.0, 75.0, and 89.9%, respec
tively (Table llA). Overall accuracy was 82.2%. 
Misclassification errors were greatest between Asia 
and British Columbia. The percentages of fish 
correctly classified as Kamchatka River, Bolshaya 
River, Yukon River, and Nushagak River were 
66.4, 82.7, 63.0, and 71.5%, respectively (Table liB), 
and overall accuracy was 70.9%. Misclassification 
errors were greatest between rivers within the same 
regions. 

These results are encouraging as the classificatory 
accuracies suggest sufficient separation to warrant 
application of scale pattern analysis to high seas 
samples. Actual accuracies obtained in subsequent 
studies will differ from those qbtained in this pilot 
study, as the standard samples will represent addi
tional river systems and will be pooled over years as 
well as over ocean age groups. 

INCIDENCE OF SALMONIDS IN THE jAPANESE 

SQUID DRIFTNET FISHERY AREA 

In recent years the reported incidence of scarred 
and possibly netmarked coho and chinook salmon in 
southeastern Alaska troll fishery catches has raised 
concern in the United States that interceptions of 

U.S. salmon by high seas driftnet fisheries may be 
increasing. Enquiry by U.S. scientists revealed that 
Japan has recently developed high seas driftnet 
fisheries for flying squid (Ommastrephes bartrami) and 
for albacore. Japan was requested to provide in
formation on the operational characteristics and 
regulations of these fisheries, and documents were 
issued which described the fisheries for squid and for 
"marlin and others." Of the two fisheries, that for 
squid is more likely to have salmonid incidental 
catches because of mesh sizes, times and areas of 
operation, and amount of gear deployed. Japan 
asserted, however, that there is virtually no incidental 
salmonid catch by this fishery because it operates in 
waters warmer than those occupied by salmonids; 
the northern boundary of the fishery area is pur
portedly regulated to permit squid fishing in waters 
south of the distributional area of salmon, in par
ticular in waters l5°C or warmer. 

In 1982 U.S. scientists began research to determine 
the possible overlap in flying squid and salmonid 
distribution, and specifically the occurrence of sal
monids in the squid fishery area (Burgner et al. 1982). 
Data examined included: 1) the monthly distribu
tion of l5°C surface temperature in the North Pacific 
Ocean; 2) the southernmost occurrence of coho and 
chinook salmon as determined by INPFC research, 
1962- 70; 3) catches ofthese species by the landbased 

TABLE 12. Catches per tan of Japanese research vessels stratified by sea surface temperature for N. Pacific east 
of 157°E longitude and Bering Sea combined, 1972-81. Average catches per tan of gear "A" were calculated 
as the sum of the year CPUE (1972-81) divided by the number of years in which at least one set was made in 
the temperature interval. 

Surface Catch per tan 
tern perature 

(oC) Sockeye Churn Pink Coho Chinook Total 

0-0.9 0.006 0 0 0 0 0 
1- 1.9 0.182 0.297 0.023 0 0.0004 0.503 
2- 2.9 0.845 0.680 0.116 0 0.003 1.644 
3- 3.9 0.779 0.937 0.590 0 0.009 2.315 
4-4.9 0.699 0.872 1.602 0.006 0.013 3.192 
5-5.9 0.702 1.210 2.655 0.061 0.032 4.660 
6- 6.9 0.604 1.410 4.284 0.214 0.050 6.562 
7-7.9 0.966 1.131 4.474 0.492 0.070 7.133 
8-8.9 1.772 1.049 2.856 0.362 0.069 6.108 
9-9.9 0.538 1.029 1.968 0.787 0.052 4.374 

10-10.9 0.257 0.662 0.612 0.468 0.018 2.017 
11-11.9 0.441 0.750 0.240 0.365 0.015 1.811 
12-12.9 0.209 0.795 0.066 0.201 0.004 1.275 
13-13.9 0.090 0.209 0.128 0.094 0.001 0.522 
14-14.9 0 0.005 0.0003 0.003 0 0.008 
15-15.9 0 0.004 0.0006 0.0007 0 0.005 
16- 16.9 0 0 0 0 0 0 
17- 17.9 0 0 0 0 0 0 
~18 0 0 0 0 0 0 ----
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driftnet salmon fishery, 1979-81; 4) data on capture 
of salmon in 1972- 81 Japanese research vessel 
operations, stratified by sea surface temperature; 
and S) reports on temperature preferences of 0. 
bartrami. The mean and extreme locations of the 
lS°C isotherm were determined by graphical inter
polation of the locations of the l2°C and l6°C iso
therms presented in Volume II of the U.S. Navy 
Marine Climatic Atlas of the World. Information 
on southernmost distribution of coho and chinook 
salmon came from Godfrey et al. (197S) and Major 
et al. (1978), respectively. Data on Japanese research 
vessel catches of salmon stratified by sea surface 
temperature are for all reported gillnet "A" (com
mercial-type gillnet) operations made east of the 
southern tip of Kamchatka (1S7°E), 1972-81. 

Analysis showed that in a year of average tempera
ture, there would be considerable stretches of sub
lS0C water exposed to the squid fishery, particularly 
in September-December. In years when the 1S°C 
isotherm lies south of its mean location (approxi
mately half the time), the amount ofsub-lS°C water 
exposed to the fishery would be even greater, some
times considerably so. Historical research vessel 
data indicated a very low incidence of coho and chi
nook salmon in the squid fishery area. However, 
data on the southernmost distribution of salmon were 
not definitive, because fishing by research vessels was 
directed at locating main concentrations of salmon 
rather than the limits of distribution. Information 
from the landbased driftnet salmon fishery shows sub
stantial commercial catches of coho and chinook 
salmon in INPFC statistical areas immediately 
bordering the authorized squid fishery area in July. 

Information is incomplete as to the ranges of 
surface temperatures in which salmon are seasonally 
encountered in the ocean. The 1972-81 data on 
research vessel catches and sea surface temperature 
were examined in a preliminary analysis. Table 12 
presents the mean catches per tan (about SO m of 
gillnet) of gillnet "A", stratified by intervals of 1 °C, 
in waters east of 1S7°E. Generally, CPUE decreased 
markedly above l2°C, and was only O.OOS fish/tan in 
the interval 1S.0-1S.9°C, Captures of pink, chum, 
and coho salmon extended into warmer waters than 
for sockeye and chinook salmon. 

In describing the squid driftnet fishery regulations, 
the Fisheries Agency of Japan (1982) states that flying 
squid inhabit waters warmer than lS°C. Evidence 
suggests, however, that the lS°C surface isotherm is 
not a reliable northern boundary restricting drift 
gillnetting of squid. Several sources of information 
indicate that there may in fact be substantial overlap 
in distribution of salmonids and 0. bartrami. During 

1981 test fishing for 0. bartrami off British Columbia, 
Canada, salmon and steelhead catches occurred in 
surface temperatures up to 1S.4°C and a peak salmon 
catch was experienced in lS°C water. On the other 
hand, 0. bartrami were taken in commercial quantities 
in surface waters which ranged down to l4°C (the 
lowest surface temperature in waters fished) and the 
largest squid catch was taken in waters of 14.4°C 
surface temperature (Bernard 1981 ). Reports from 
Japan (Murata and Ishii 1977; Naito et al. 1977) 
indicate that 0. bartrami are caught by gillnets in 
surface temperatures ranging down to 8°C and that 
abundant catches occur in surface water temperatures 
down to l2°C. The largest concentrations of 0. 
bartrami are reported (Okutani 1977) to occur where 
warm and cool waters (Kuroshio and Oyashio cur
rents) converge. Naito et al. (1977) report that 
peak gillnet catches of 0. bartrami occur where warm 
surface water overlies colder (S°C at SO meters) 
subarctic water. This information indicates that 
peak 0. bartrami catches are most likely in surface 
water temperatures below lS°C. Drift gillnet vessels 
fishing for squid, then, could be expected to fish in 
surface water temperatures below lS°C when possible. 

There thus appears to be considerable potential 
for incidental interception of salmonids by the drift 
gillnet squid fishery as it now exists. The monthly 
northern boundaries may not adequately protect 
salmonids in view of the large variability in the posi
tion of the lS°C surface isotherm. However, more 
research is needed to determine the distributional 
areas of flying squid and salmonids, and how these 
areas compare with the authorized squid driftnet 
fishery area. Burgner et al. (1982) made the fol
lowing recommendations for further research, some 
ofwhich will be the subject of U.S. research in 1983: 

(1) That joint agency efforts be made to analyze 
and summarize available data on seasonal distribution 
of salmon and steelhead on the high seas with respect 
to statistical area and temperature. 

(2) That further analyses of existing data on sea 
temperatures be made for the area of the squid fishery 

(3) That observations be made by time and area 
on the actual temperatures encountered by the squid 
fleet, the incidence of salmon and steelhead encoun
tered in the driftnets, the amount of gear fished, 
and the squid catches. 

(4) That plans be laid to obtain information on 
salmon occurrence in the squid fishery area in months 
and areas where data are inadequate. 
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STATISTICS OF THE JAPANESE MOTHERSHIP SALMON FISHERY, 
1952-82 

Michael L. Dahlberg* 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mother
ship salmon fishery in 1981 and 1982 (INPFC, in 
press) were compiled from various sources (Table 1) 
with corresponding data for 1952-80 (INPFC 1952-
81; Manzer et al. 1965; INPFC, in press). The 
Japanese mothership salmon-fishing area is within 
and outside the U.S. Fishery Conservation Zone 
(USFCZ) (Figure 1 ). Since establishment of the 

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

USFCZ in 1977, the mothership salmon fishery has 
taken about two-thirds of its annual salmon catch 
from within the zone. The trends in catch, fishing 
effort, and CPUE have varied by species over the 
31-year period, 1952- 82 (Figures 2-6). 

SocKEYE SALMON 

The 1982 catch of 1. 7 million sockeye salmon was 
the lowest catch since 1978, when the fishing area 
was sharply reduced. Fishing effort in 1982 was 
the lowest in the 31-year period, 1952-82. Sockeye 
salmon CPUE in 1982 was also the lowest since 1977. 

TABLE 1. .Japanese mother hip salmon fishery-catch, fishing effort, and catch per unit of effort, 1952-82. 

CATCH (thousands offish) 

Species of salmon 
--- -

Year Sockeye"" Pinkb Chum a Coho" Chinook a Total a 

1952 736 698 626 24 1 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 1,182 107 7,899 
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TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952-82-
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 2,696 2,696 

The best CPUE was within the USFCZ in mid-July 
in INPFC area (2° X 5°) E 7050, an area which has 
consistently been a center of abundance of sockeye 
salmon. Best sockeye salmon catches in 1982 were 
taken in late July southwest of the western Aleutian 
Islands. 

PINK SALMON 

The 1982 catch of 1.6 million pink salmon was 
the second lowest of the even-numbered years since 
1970. The CPUE of pink salmon in 1982 was slightly 
lower than that usually observed in even-numbered 
years. The largest pink salmon catches in 1982 were 
taken in late June in INPFC area (2° X 5°) E7048; 
this area also had the best CPUE during the first 
10 days in July. 

Species of salmon 

Chum a Coho0 Chinooka 

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 
2,696 1,057 2,696 

CHUM SALMON 

The 1982 catch of 3.2 million chum salmon was 
27% higher than the catch in 1981, which was a near 
record low since 1953. Best catches in 1982 were 
taken in late June south of the western Aleutian 
Islands within the USFCZ and in mid-July in the 
Bering Sea west of 180° longitude, north of 56°N 
latitude. Chum salmon CPUE for the season was 
much higher than the CPUE in 1981, which was the 
lowest in the history of the fishery. 

COHO SALMON 

The 1982 catch of 1.2 million coho salmon was 
nearly twice that observed in 1981. Coho salmon 
CPUE was also highest since 1972. Best catches in 
1982 were made in late July south of the Aleutian 
Islands; over 56% of the total 1982 catch was taken 
in the last 10 days of July. 
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TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952-82-
continued. 

CATCH PER UNIT EFFORT (number of fish per tan) 

Year 

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 

a May-August 
b June-August 

Sockeyea 

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 
0.64 

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 
0.61 

Species of salmon 

Chum a Cohoe 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 
I. 7 I 1.18 0.0353 
2.26 1.17 0.0441 
1.34 0.68 0.0203 
1.71 1.03 0.0664 
1.31 0.43 0.0288 
1.80 0.84 0.0490 
!.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 
1.19 1.12 0.0397 

Sources: 1952- 59-INPFC Statistical Yearbooks, and Manzer eta!. (1965) 
1960-79-INPFC Statistical Yearbooks 
1980-82-Statistical Yearbooks, in press. 

CHINOOK SALMON 

The 1982 catch of 107,000 chinook salmon was 
22 % higher than that observed in 1981. Best catches 
of chinook salmon in 1982 were taken in early and 
mid-July in the central Bering Sea, east of 180° 
longitude, north of 56°N latitude seaward of the 
USFCZ. Although fishing effort east of 180° longitude 
in the Bering Sea during 1982 increased by 34% from 
1981, the total catch of chinook salmon increased by 
over 173% . The CPUE in 1982 increased 87% over 
the CPUE in 1981 but was only 13% of the alltime 
high observed in 1980. The record high CPUE ob-

served in 1980 strongly suggests that a very large 
number of chinook salmon were available to the 
mothership fleets in the central Bering Sea during 
1980. Again in 1982 as in 1980, increased CPUE 
and increased fishing effort east of 180° were the 
causes for the significant increase in the catch of 
chinook salmon. 

LITERATURE CITED 

INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION, 1952-82. 
INPFC Statistical Yearbooks for the years 1952 through 1979. 
Various pagination. 
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JAPANESE MOTHERSHIP 

FISHERY AREAS (INPFC) 

50N 

~----------~------------------~~----------------~------------------~45N 
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FIGURE I. Japanese mothership salmon fishing area, 1978-82. 

-- In press. Statistical Yearbooks for 1980-82. 
MANZER,]. 1., T. ISHIDA, A. E. PETERSON, AND M.G. HANAVAN. 

1965. Salmon of the North Pacific Ocean-Part V. Offshore 
distribution of salmon. Int. North Pac. Fish. Comm. Bull. 
15. 452 p . 

->FIGURE 2. Sockeye salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery 
1952--82 (entire season). 
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PINK SALMON 
CATCH 
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FIGURE 3. Pink salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
1952--82 (June through August). 
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FroURE 4. Chum salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
1952--82 (entire season). 
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FIGURE 5. Coho salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
1952--S2 (July through August) . 
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FIGURE 6. Chinook salmon catch, fishing effort, and 
catch per unit of effort, Japanese mothership salmon 
fishery, 1952--S2 (entire season). 

RESULTS OF U.S. OBSERVER SAMPLING 
OF FOREIGN AND JOINT-VENTURE FISHERIES, 1981 

by Russell Nelson, Jr., Janet Wall, and Jerald Berger* 

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 continued 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 prohibited by U.S. regulations, 
provide information required to assess the biological 
status of the various stocks of fish, and report on sus-

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle, Washington. 

pected violations of U.S. fishery regulations. This 
report summarizes results of observer sampling on 
groundfish vessels during 1981. 

METHOD OF SAMPLING 

The sampling methods used by observers in 1981 
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 
composition 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 composed of 98% to 99% of one species, the 
observer often determined the composition of the 
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entire haul by separating, counting, and weighing all 
non-target species. The weight of the target species 
was calculated by subtracting the weight of the non
target species from the total catch weight. For 
those species for which additional biological informa
tion was desired, length frequencies were taken from 
random samples, and otoliths or scales were taken 
from subsamples stratified by length and sex. 
Observers also monitored the catch and recorded 
the numbers and weights of prohibited species 
(salmon, Oncorhynchus spp.; Pacific halibut, Hippo
glossus stenolepis; king crab, Paralithodes and Lithodes 
spp.; and tanner crab, Chionoecetes spp. ). Observers 
collected data on sightings and incidental catch of 
marine mammals, the design and dimension of fishing 

gear, methods of fish processing, and at times, con
ducted other special studies. 

TABLE J. 

OBSERVER CovERAGE IN 1981 

Observer coverage (observer months X lOOftotal 
vessel months on the grounds) of groundfish fisheries 
in 1981 was 11.5% (Table 1 ). This level of cover
age was slightly less than the 11.9% level of coverage 
experienced in 1980. Coverage of joint-venture 
fisheries was 27.5% as compared to 10.4% 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 cover
age being assigned to those fleet elements responsible 
for the greatest proportion of the total groundfish 

Summary of observer effort, foreign vessel effort, and observer coverage (observer months X lOOfvessel 
months) in the northeastern Pacific Ocean and Bering Sea during 198J.n 

Observer Vessel Percent 
Fishery Plan Nation Vessel Type months months coverage 

Bering Sea/ .Japan Surimi mothership 11.2 26.3 42.9 
Aleutian Freezer mothership 5.0 5.2 96.1 
ground fish Small stern trawler 30.9 694.5 4.4 

Large freezer trawler 2.3 18.0 12.8 
Large surimi trawler 21.1 128.4 16.4 
Long line 5.5 43.0 12.8 

S. Korea Small stern trawler 0.5 16.6 3.0 
Large freezer trawler 18.9 102.0 18.5 
Long line 0.0 1.5 0.0 

Poland Large freezer trawler 11.5 62.0 18.5 
Taiwan Small stern trawler 0.0 4.5 0.0 

Large freezer trawler 0.0 6 .7 0.0 
W. Germany Large freezer trawler 0.9 9.6 9.4 

US/USSR Joint-venture 6. 1 30.2 20.2 
US/Korea Joint-venture 1.7 7.5 22.7 

US/Japan Joint-venture 2.5 3.4 73.5 
US/Poland Joint-venture 0.1 2.9 3.4 
USfW . Germany .Joint-venture 0.0 3.7 0.0 

Gulf of Alaska Japan Small stern trawler 9.5 73.4 12.9 
Large freezer trawler 6.6 31.0 21.3 
Large surimi trawler 2.0 15.0 13.3 
Longline 7.7 114.7 6.7 

S. Korea Small stern trawler 0.5 11.5 4.3 
Large freezer trawler 3.1 37.2 8.3 
Longline 0.0 9.5 0.0 

Poland Large freezer trawler 2.4 51.2 4.7 

US/Korea Joint-venture 1.0 6.4 15.6 

US/Japan Joint-venture 1.0 1.0 100.0 

WAfORfCA Poland Large freezer trawler 18.7 83.2 22.5 
hake Bulgaria Large freezer trawler 3.3 7.7 42.8 

US/USSR Joint-venture 14.0 35.1 39.9 
US/Poland Joint-venture 1.0 4.3 23.2 
US/Bulgaria Joint-venture 1.3 10.0 13.0 
US/Greece .Joint-venture 0.2 0.5 40.0 

GRAND TOTAL 190.5 1,657.7 11.5 

a One vessel or observer month is equal to 28 days. 
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TABLE 2. Number of vessels in foreign and joint-venture fisheries and number receiving observers, 1981. 

Foreign fishery Joint-venture fishery 

No. Percent No. No. Percent No. US 
No. of receiving receiving processing receiving receiving catcher 

Fishery vesseJsa observers observers vessels observers observers boats a 

Bering Sea groundfish b 213 108 50.7 19 13 68.4 18 
Gulf of Alaska groundfish 108 48 44.4 4 2 50.0 11 
WAJORJCA 31 22 71.0 20 12 60.0 22 
TOTAL 352 178 50.6 43 27 62.8 51 

a Some vessels operated in more than one area. 
b Does not include catcher boats which delivered catches to motherships. 

catch. Total fishing effort in 1981 was 1,658 months 
which was about 6% less than that of 1980. 

During 1981, 101 observers were trained and placed 
on foreign groundfish vessels. Observers sampled on 
178 of the 352 vessels (50.6%) which participated in 
the directed foreign fishery in 1981, and 17 of the 25 
(68.0%) 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 1981 with 18 vessels 
fishing in the Bering Sea, 11 in the Gulf of Alaska, 
and 22 in the Washington-Oregon California (WOC) 
regions. 

EsTIMATED GRoUNDFISH CATCHEs 

Groundfish catches taken in the foreign and joint
venture fisheries were estimated using the methods 
described by Nelson et al. (1981). In the Bering 
Sea/Aleutian area, the estimated catch of groundfish 
by foreign vessels was 1.273 million metric tons (t) 
(Table 3). The 1981 catch was the lowest total 
catch of groundfish taken by foreign vessels in the 
Bering Sea/Aleutian area since the implementation 
of the Magnuson Fishery Conservation and Manage
ment Act of 1976 (Magnuson Act). Pollock, 
Theragra chalcogramma, was the dominant species taken 
by foreign vessels, accounting for 77.5% of the total 
catch. The catch of the three categories of flatfish, 
yellowfin sole, Limanda aspera; turbots; and other 
flatfishes accounted for 13.6% of the catch. As in 
previous years, Japanese vessels landed the largest 
portion of the catch, 81.1 %, whereas 13.1% was 
caught by vessels from the Republic of Korea (S. 
Korea), and the remaining 5.8% by vessels from 
Poland, West Germany, and Taiwan. 

U.S. trawlers participating in joint-venture fisheries 
delivered 78,535 t of groundfish to foreign processing 
vessels in 1981 (Table 3). The 1981 joint-venture 
fishery landed approximately 2.4 times more ground
fish than in 1980. Pollock (53.6%), yellowfin sole 
(20.4% ), and Pacific cod, Gadus macrocephalus, (11. 7%) 

were the three 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 1981 was approximately 232,500 t 
(Table 4 ). The 1981 catch of groundfish was about 
12% greater than that of 1980 and represents the 
largest foreign catch in the Gulf of Alaska since the 
implementation of the Magnuson Act in 1977. 
Fifty-percent of the groundfish catch was landed by 
Japanese vessels, 32% by vessels from S. Korea, and 
17.7% by Polish vessels. The predominant species oc
curring in the catch were pollock (56%), Pacific cod 
(15%), Atka mackerel, Pleurogrammus monopterygius, 
(8.1 %), flatfish (6.2%), and the ocean perch group 
ofrockfish (5.2%). 

The joint-venture catch of 17,000 t of groundfish 
in the Gulf of Alaska in 1981 was almost 9 times 
larger than that taken in 1980. The joint-venture 
fishery operated in the Shelikof Strait area where 
pollock constituted over 99% of the catch. 

Poland and Bulgaria were the only foreign nations 
permitted to conduct a foreign fishery for Pacific hake, 
Merluccius productus, in the WOC region in 1981. 
The total foreign catch of hake of 70,365 t accounted 
for 98.7% of the total catch of groundfish landed by 
Poland and Bulgaria (Table 5 ). The remaining 
1.3% 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 
expand in 1981. The catch of 43,557 t of hake was 
47 % greater than that taken in 1980 (Table 5). 
As in the foreign fishery, the bycatch and retention 
of other species were limited to percentages of the 
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 



TABLE 3. Estimated foreign and joint-venture catch in the Bering Sea/Aleutian groundfish fishery, 198l.a 
------ ---- -· --- ---
Republic of West U.S. Joint 

Japan Korea Poland Taiwan Germany Total Venturesb 
·--- --· --- ··-. -· --- - --

Species (t) (% ) (t) (% ) (t) (% ) (t) (% ) (t) (% ) (t) (% ) (mt) (Oo) 
---- ------- -·--- -- ---- ---- . 

Squid 4,680 0.4 1,097 0.6 96 0.2 55 0.9 9 0.1 5,937 0.5 4 <0.1 
Yellowfin sole 63,961 6.2 17,179 10.3 6 <0.1 109 1.8 0 0.0 81,255 6.4 16,046 20.4 
Turbots0 51,244 5.0 5,235 3.1 59 0.1 937 15.7 II 0.1 57,486 4.5 <I <0.1 
Other flatfishes 30,910 3.0 2,992 1.8 27 <0.1 466 7.8 12 0.1 34,407 2.7 5,987 7.6 
Walleye pollock 803,272 77.8 116,016 69.3 53,984 98.1 3,367 56.3 10,305 86.8 986,944 77.5 42,083 53.6 
Pacific cod 29,997 2.9 6,623 4.0 493 0.9 847 14.2 1,153 9.7 39,113 3.1 9,159 11.7 
Sablefish 2,411 0.2 395 0.2 13 <0.1 102 1.7 34 0.3 2,955 0.2 180 0.2 
Atka mackerel 5,615 0.5 12,385 7.4 18 <0.1 0 0.0 38 0.3 18,056 1.4 1,633 2.1 
POPd 4,250 0.4 422 0.2 126 0.2 44 0.7 II 0.1 4,853 0.4 2 <0.1 
Other Rockfishes 2,168 0.2 293 0.2 26 <0.1 I <0.1 2 <0.1 2,490 0.2 7 <0.1 
Pacific herring• 239 <0.1 32 <0.1 16 <0.1 0 0.0 0 0.0 287 < 0.1 0 0.0 
Other fish 34,148 3.3 4,734 2.8 159 0.3 50 0.8 298 2.5 39,389 3.1 3,434 4.4 

----··--- --- --- --· ----· --- --
TOTAL 1,032,895 81.1 167,403 13.1 55,023 4.3 5,978 0.5 11,873 0.9 1,273,172 78,535 

·-·--- ---- ·-- ---- ------
a See text for description of the technique used to make the U.S. estimate offoreign catch. 
b .Joint-venture fisheries were conducted between U .S. vessels and vessels from the U.S.S.R., Korea, Japan, Poland, and West Germany in 1981. 
c Turbots include Greenland turbot, Reinhardt ius hippoglossoides, arrowtooth flounder, Atheresthes stomias, and Kamchatka flounders, A. evermanni. 
d POP includes Pacific ocean perch, Sebastes alutus, northern rockfish, S. polyspinis, rougheye rockfish, S. aleutianus, shortraker rockfish, S. borealis, and sharpchin rockfish, 

S. zacentrus. 
• Groundfish vessels were not allowed to retain Pacific herring in 1981. 
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TABLE 4. Estimated foreign and joint-venture catches (metric tons) in the Gulf of Alaska groundfish fishery, 
1981. 

--------
Foreign catches 

U.S.-Joint 
Species groups Japan Poland Korea Total Percent ventures 

Squid 553.5 18.7 562.4 1,134.6 0.5 0.3 
All flounders 9,401.5 14.9 5,026.0 14,442.4 6.2 17.7 
Pollock 51,885.0 39,886.4 38,551.9 130,323.3 56.0 16,856.4 
Pacific cod 27,767.5 135.2 7,065.4 34,968.1 15.0 57.6 
Sablefish 6,910.6 3.6 1,061.6 7,975.8 3.4 0.3 
Atka mackerel 3,636.0 279.5 14,811.3 18,726.8 8.1 0 
Ocean perch spp.• 10,342.6 49.5 1,785.0 12,177.1 5.2 0.7 
Thornyhead rockfish 1,120.4 0 220.4 1,340.8 0.6 0 
Other rockfish 2,146.0 16.3 2,179.1 4,341.4 1.9 0 
Other fish" 2,085.3 678.2 4,348.8 7,112.3 3.1 32.6 

TOTAL 115,848.4 41,082.3 75,611.9 232,542.6 16,965.6 
Percent 49.8 17.7 32.5 

• Catches ofrougheye, shortraker, northern, and sharpchin rockfish were reported combined with Pacific ocean perch in 1981. 
b "Other fish" does not include the catch of rattails, Coryphaenoides ssp., which foreign vessels were not required to report in 1981, 

unless they retained them. 

TABLE 5. Estimated foreign and joint-venture catch in the Washington-Oregon-California groundfish fishery, 
1981. 

Estimated catch• 

Foreign Fishery Joint-Venture Fishery 

Poland Bulgaria 

Percent Percent Percent Percent 
of total of hake of total of hake Discards 

Species groups catch" quotae catch" quo tad Percentb t Total 

Hake 63,342 98.7 7,023 98.7 43,557 99.5 113,922 
(Pacific whiting) 

Jack mackerel 185 0.3 0.23 41 0.6 0.41 3 T 70 299 
Rockfish (excluding 336 0.5 0.42 18 0.3 0.18 135 0.3 457 946 

Pacific ocean perch) 
Pacific ocean perch 16 T 0.02 2 T 0.02 2 T 28 48 

Sablefish Ill 0.2 0.14 4 0.1 0.04 32 0.1 223 370 

Flounders 2 T T T T T T T T 2 
Other fish 202 0.3 0.25 25 0.4 0.25 30 0.1 605 862 

ToTAL 64,194 7,113 0.4 43,759 1,383 116,449 

a Figures rounded to nearest t. See text for explanation of limits on catches and discards. 
b T indicates trace, less than 0.5 t and 0.05 percent. 
e The hake quota for Poland was 80,000 t. 
d The hake quota for Bulgaria was I 0,000 t. 

by U.S. fishing regulations. The collection of data 
on the incidence (number caught per t of groundfish) 
of these species in the catch and the estimation of the 
total catch of the prohibited species are primary ob
jectives of the Observer Program. The incidental 
catches in numbers and weight of prohibited species 
were estimated using the methods described by French 
eta!. (1982). 

Pacific Salmon 

The mean annual incidence and average weight of 
salmon occurring in the foreign and joint-venture 
groundfish fisheries in 1981 are listed by region, 
nation, vessel class, and statistical area in Table 6 
(see Figure l for definitions of statistical areas). 
In the Bering Sea/Aleutian region the incidence of 
salmon in foreign groundfish catches was generally 
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TABLE 6. Annual mean incidence rates (no.fmetric ton of catch) and average weight (kg) of Pacific salmon 
(Oncorkyncus spp.) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1981. 

Nation/vessel class 

Japan 
Mothership-surimi 
Mothership-freezer 
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 

Poland-Large freezer trawlers 
W. Germany-Large freezer trawlers 
US/USSR-Joint-venture 
US/Korea-Joint-venture 
US/Japan-Joint-venture 
US/Poland-Joint-venture 

Area I 

Noft 

<0.001 
<0.001 

0.038 
0.003 
0.017 
0.0 
0.0 

0.002 
0.040 
0.043 
0.175 
0.009 
0.004 
O.o41 
0.101 

Avwt 

2.99 
3.10 
2.60 
8.00 
3.62 
0.0 
0.0 

2.40 
·3.37 
3.13 
3.59 
3.67 
4.75 
2.83 
4.90 

Bering Sea/Aleutian areas 

Area 2 

Noft Avwt 

0.0 0.0 

0.023 6.05 

0.052 3.20 
0.0 
0.0 0.0 

0.0 0.0 
0.136 3.67 
0.186 2.94 
1.609 3.01 

======================~================== 

Gulf of Alaska 

Noft 

0.020 
0.034 

0.0 
0.008 
0.104 
0.006 

Area 4 

Avwt 

2.63 
4.52 

0.0 
3.01 
1.13 
1.70 

Shumagin Chirikof Kodiak Yakutat Southeastern 
------- ----·==-- ------- ·-- --- ---- -------

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 

Poland-Large freezer trawlers 
US/Korea-Joint-venture 
US/Japan-Joint-venture 

Poland- Large freezer trawler 
Bulgaria- Large freezer trawler 
USjUSSR- Joint-venture 
US/Poland- Joint-venture 
US/Bulgaria- Joint-venture 
USjGreece- Joint-venture 

Noft Av wt Noft 

0.031 5.26 O.o78 
0.019 2.57 0.133 
0.086 3.03 0.195 
0.0 0.0 0.008 

0.0 0.0 0.0 

0.006 4.50 0.115 
0.012 3.86 0.029 
0.311 3.60 0.660 

0.0 
0.0 0.0 

Monterey 

Noft Avwt 

Avwt Noft Avwt No/t 
----- -------

2.42 0.039 
4.58 0.041 
3.28 
5.40 0.086 

0.0 0.0 

3.40 0.0 
4.25 0.227 
2.23 
0.0 

5.50 
3.50 

4.90 

0.0 

0.0 
1.67 

0.0 
0.129 

0.0 

0.0 

Washington-Oregon-California 

Eureka Columbia 

Noft Avwt Noft Avwt 

0.120 3.50 0.053 3.50 
0.048 4.60 0.020 3.40 
0.194 2.00 0.050 2.60 
0.206 2.00 0.0 0.0 
0.430 2.60 0.40 1.70 
0.183 3.00 

Av wt 

0.0 
7.57 

0.0 

0.0 

Noft Av wt 

0.0 
0.24 

0.0 
3.70 

Vancouver 

Noft Av wt 

0.431 2.20 

---------------------------

lower than had been observed in 19 79 and 1980 
(French et al. 1981 and 1982). As observed in 
previous years, salmon incidence was highest in 

Area 2. Salmon incidence also was generally highest 
during the first and fourth quarters of the year, but 
in contrast to previous years, high rates were also 
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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. 

observed during the early portion of the second 
quarter on S. Korean and Polish trawlers. The 
highest incidence rates of salmon in groundfish 
catches were observed on large freezer trawlers from 
S. Korea (0.136 salmonft), Poland (0.186 salmon/t) 
and W. Germany (1.609 salmonft) in Area 2 and on 
West German trawlers in Area 1 (0.175 salmon/t). 
The incidence of salmon in joint-venture fisheries in 
1981 was similar to that observed in the foreign 
fishery. 

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 
(Table 6). The highest annual rates occurred in 
catches made by Polish vessels in the Chirikof and 
Shumagin areas (0.66 salmonft and 0.31 salmonft, 
respectively. Polish trawlers conducted fishing opera
tions for pollock in these areas during the first quarter 
of the year. No salmon were observed in groundfish 
catches made in joint-venture fisheries in 1981. 

Salmon occurred in foreign and joint-venture 
catches of hake throughout the woe region in 1981 
(Table 6). The highest rates were observed in the 
U.S.-U.S.S.R. joint-venture fishery in the Vancouver 
area (0.43 salmonft). High rates were also observed in 

the Eureka area in the Polish fishery (0.12 salmon/t) 
and in joint-venture fisheries with the U.S.S.R. 
(0.19 salmonft), Poland (0.21 salmonft), 'and Greece 
(0.18 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 42,300 
salmon (137 t) by the foreign groundfish fishery in 
the Bering Sea/Aleutian region was similar to that 
estimated to have been caught in 1977-78 but sub
stantially less than the 110,000-120,000 fish caught 
in 1979-80 (Nelson et al. 1982). The decreased 
catch was due to a general decrease in the observed 
incidence of salmon in most fisheries. The increased 
use of pelagic (mid-water) trawl gear for pollock by 
Japanese and S. Korean vessels may have contributed 
to the decreased incidence of salmon. Joint-venture 
fisheries caught an estimated 854 salmon in 1981, 
which was only slightly higher than that estimated 
to have been caught in 1980. The incidental catch 
of salmon taken by foreign vessels was composed of 
84.8% chinook salmon, 0. tshawytscha, 13.7% chum 
salmon, 0. keta, and the remaining 1.5% of coho, 
0. kisutch, sockeye, 0. nerka, and pink, 0. gorbuscha, 
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salmon. In contrast, the joint-venture catch was 
composed of 45 % chum salmon, 37% chinook salmon, 
and 18% sockeye salmon. 

The estimated incidental catch of salmon in the 
foreign fishery in the Gulf of Alaska in 1981 was 
30,860 fish (96 t) (Table 7). The 1981 catch was 
14% less than that of 1980 (Wall et al. 1982). 

Polish vessels accounted for 73.5% of the total salmon 
catch in 1981. Four salmon species were represented 
in the incidental catches taken by foreign vessels, 
but chinook salmon predominated, making up 92.6 % 
of the catch. Chum salmon composed 6.4% of the 
catch and the remaining 1.1% was composed of coho 
and pink salmon. 

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, 1981. 

Bering Sea/Aleutian areas 

Area I Area 2 Area 4 TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 3,399 II 9,385 35 741 3 13,525 49 
S. Korea 8,299 24 8,554 29 269 17,122 54 
Poland 1,825 5 3,760 10 582 6,167 16 
Taiwan 31 <I 64 < I 95 < I 
W. Germany 1,562 6 3,862 12 4 < I 5,428 18 
ToTAL 15,116 46 25,625 86 1,596 5 42,337 137 

joiNT-VENTURE 
US/USSR 182 0 0 0 0 182 

US/Korea 48 <1 0 0 48 < 1 
US/Japan 392 1 392 1 

US/Poland 227 227 

USJW. Germany 5 <1 0 0 5 < 1 
ToTAL 854 3 0 0 0 0 854 3 
·~-------------~ - - · .... .. --------- ------------

Gulf of of Alaska 

Western Central Eastern TOTAL 

Nos. Nos. Nos. Nos. 

FoREIGN 

.Japan 924 3 5,709 22 393 2 7,026 27 
S. Korea 484 2 646 3 0 0 1,130 5 
Poland 8,191 30 14,509 34 4 < 1 22,704 64 
TOTAL 9,599 35 20,864 59 397 2 30,860 96 

jOINT-VENTURE 
US/Korea 0 0 0 0 

US/J apan 0 0 0 0 
ToTAL 0 0 0 0 0 0 

----------- ------------
Washington-Oregon-California 

----
Eureka Columbia Vancouver TOTAL 

Nos. Nos. Nos. Nos. 

FoREIGN 
Poland 2,545 9 2,289 8 4,834 17 
Bulgaria 150 68 < I 218 1 
ToTAL 2,695 10 2,357 8 5,052 18 

.}OINT-VENTURE 
US/USSR 4,844 10 373 752 2 5,969 !3 

US/Poland 295 0 0 295 
US/Bulgaria 67 <1 71 < 1 !38 < 1 
US/Greece 20 <1 20 < 1 
ToTAL 5,226 11 444 752 2 6,422 14 



114 ANNUAL REPORT 1982-NORTH PACIFIC COMMISSION 

In the WOC region in 1981, the total estimated 
incidental catch of salmon was 11,474 fish (32 t) 
(Table 7). The foreign fishery caught 5,052 fish and 
the remaining 6,422 fish were taken in the joint
venture fisheries. The incidental catch of salmon in 
1981 was about 25% greater than that of 1980 (Berger 
et al. 1982). Ninety-four percent of the foreign 
incidental catch was composed of chinook salmon, 
with coho and chum salmon each accounting for 3% 
of the catch. The joint-venture catch was essentially 
all chinook salmon. 

Pacific Halibut 

The mean annual incidence and average weight of 
Pacific halibut in the foreign and joint venture fisheries 
for 1981 are listed in Table 8 by region, nation, vessel 
class, and statistical area. The highest incidence of 
halibut in groundfish catches made in the Bering 
Sea/Aleutian region was observed in Japanese long
line vessels fishing at depths less than 500 meters (m) 
in Area 1 (7.0 halibutft). Average incidence rates of 
1.0-2.0 halibutft were observed in Area 1 on Japanese 
small stern trawlers, S. Korean large freezer trawlers, 
and W. German large freezer trawlers. Incidence 
rates of 1.0-2.0 halibut/t were also observed in Area 2 
on Japanese longline vessels fishing at depths greater 
than 500 m, large S. Korean and W. German freezer 
trawlers. In Area 4, rates of 1.0-2.0 halibut/t were 
observed on Japanese large freezer trawlers. Within 
the joint-venture fishery, halibut incidence averaged 
0.98 halibutjt in Area 1 in the U.S.-U.S.S.R. opera
tion. The observed incidence in the portion of the 
U .S.-U.S.S.R. joint-venture fishery which targeted 
on yellowfin sole within Area I was 2. 7 halibutft. 

Halibut incidence in the foreign fishery in the Gulf 
of Alaska was found to be highest on Japanese long
line vessels fishing at depths less than 500 m and 
targeting on Pacific cod in the Shumagin (12.05 
halibutft), Chirikof (13.36 halibut/t), and Kodiak 
areas (15.32 halibut/t). Within the foreign trawl 
fishery the highest incidence rates were observed in 
the Kodiak, Yakutat, and Southeastern areas. In 
these areas, rates were generally greater than one 
halibutft. Halibut taken in the trawl fisheries were 
generally larger than those taken in longline fisheries . 
Halibut incidence in the joint-venture fishery was 
low, averaging 0.01 halibutft or less. 

As in past years, halibut incidence in 1981 in the 
hake fishery in the woe region was low (0.001 
halibut/t or less). Halibut were only observed in 
catches made by Polish vessels in the Columbia area. 

The estimated incidental catches (nos. and t) of 
halibut in the foreign and joint-venture fisheries in 
1981 are listed by region, nation, and statistical area 

in Table 9. The estimated incidental catch of 
halibut by foreign vessels in the Bering Sea/Aleutian 
region was nearly 989,000 fish or 2,700 t. The 1981 
catch in numbers of fish was similar to that of 1980 
but considerably greater than the 340,000 to 600,000 
fish/year estimated to have been caught in 1977-79 
(Nelson et al. 1982). In contrast, the total weight of 
the 1981 incidental catch was 37% less than that of 
1980, indicating a decrease in the average size of 
halibut caught. The incidental catch in the joint
venture fishery was estimated to be 130,600 halibut 
or 232 t. The incidental catch by the joint-venture 
fishery was 50% lower than that of 1980. The 
decrease was due to the absence of a winter fishery 
for Pacific cod in which halibut rates are usually 
high, and a general decrease in the incidence of 
halibut in the yellowfin sole joint-venture fishery. 

The estimated incidental catch of halibut in the 
foreign fishery in the Gulf of Alaska was approxi
mately 417,000 fish or 2,500 t. The estimated catch 
in 1981 in numbers was 18% lower than that of 1980 
and about 22% lower in terms ofweight (Wall et al. 
1982). The decrease in the 1981 incidental catch 
was due to a decreased incidental catch by Japanese 
longliners, small trawlers, and surimi trawlers. 
The majority of halibut were caught in the Shumagin 
and Chirikof areas (29.6% and 44.9%, respectively). 
Seventy-six percent of the incidental catch in numbers 
and 52 % by weight were caught by Japanese longline 
vessels. Only 274 halibut were estimated to have 
been caught in the joint-venture fishery. 

In the WOC region only 22 halibut were estimated 
to have been caught in 1981. These fish were taken 
by Polish trawlers in the Columbia area. 

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 1981. As was observed 
in the Bering Sea/Aleutian region the highest inci
dence rates of king crab occurred in catches made by 
Japanese small trawlers, Japanese longline vessels 
fishing at depths greater than 500 m, and by U.S. 
vessels participating in joint-venture fisheries for 
yellowfisn sole. The incidence of king crab on 
Japanese small stern trawlers was 1.93 crabft in Area 
I, 5.07 crabft in Area 2, and 2.83 crabft in Area 4. 
The average incidence on Japanese longline vessels 
fishing at depths greater than 500 m was 2.96 crabft 
in Area 1 and 2. 75 crabft in Area 2. The incidence 
of king crab in the U.S.-U.S.S.R. joint-venture fishery 
for yellowfin sole ranged from 1.10 crabft in June to 
63.9 crabft in August. The average incidence rate 
for this fishery was 32.67 crabft. 
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TABLE 8. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of Pacific halibut 
(Hippoglcsslis slenolepis) in the foreign and joint-venture fisheries, by area, nation and vessel class, 1981. 

N ationfvessel class 

Japan 
Mothership-surimi 
Mothership-freezer 
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 
Poland- Large freezer trawlers 
W. Germany- Large freezer trawlers 
US/USSR- Joint-venture 
US/Korea- Joint-venture 
US/Japan- Joint-venture 
US/Poland- Joint-venture 

Nation/vessel 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 

Poland- Large freezer trawlers 
US/Korea- Joint-venture 
US/Japan- Joint-venture 

Nation/vessel class 

Poland-Large freezer trawler 
Bulgaria-Large freezer trawler 
US/USSR-Joint-venture 
US/Poland-Joint-venture 
US/Bulgaria- Joint-venture 
US/Greece-Joint-venture 

Area I 

Noft Avwt 

0.082 0.98 
0.056 1.36 
1.4{)3 4.19 
0.472 2.22 
0.018 6.72 
7.009 3.14 
0.325 6.11 

0.165 3.37 
1.539 1.93 
0.0 0.0 
1.4{)6 1.88 
0.979 1.84 
0.128 2.92 
0.056 2.44 
0.0 0.0 

Bering Sea/Aleutian areas 

Area 2 

Noft Avwt 

0.069 0.90 

0.848 9.10 

0.029 1.28 
0.916 4.64 
1.418 6.42 

0.0 0.0 
1.491 1.88 
0.0 0.0 
1.368 3.61 

Noft 

0.706 
1.813 

0.149 
0.483 
0.0 
0.466 

wr•••••·----•••••••••••••••••-••••···••·•••• ••• 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat 

Noft Avwt Noft Av wt Noft Avwt Noft Avwt 

0.004 30.96 0.623 9.15 1.318 12.05 1.027 13.67 
0.613 9.39 0.894 10.09 2.291 8.42 4.623 12.31 
0.122 12.80 0.205 10.40 

12.051 2.84 13.358 4.67 15.32 6.67 
0.254 4.79 0.275 6.23 5.211 4.59 3.839 4.72 

0.429 12.69 0.496 20.83 4.894 26.4{) 

0.414 3.74 0.613 11.21 0.909 16.65 0.0 0.0 
0.0 0.0 0.008 33.16 

0.010 17.28 
0.0 0.0 

------------------------ ---·-··-··· 
Washington-Oregon-California 

Monterey Eureka Columbia 

Noft Av wt No/t Av wt No/t Avwt 

0.0 0.0 0.001 3.30 
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 

Area 4 

Avwt 

8.02 
12.30 

8.58 
13.45 
0.0 
3.32 

Southeastern 

Noft Av wt 

0.536 13.59 
1.699 11.57 

.... ... ______ 

Vancouver 

No/ t Avwt 

0.0 0.0 

In the Gulf of Alaska, the incidence of king crab 
in the foreign fishery was generally low. Average 
annual rates for most nation/vessel class/area strata 
ranged from 0 to 0.085 crab/t. The highest incidence 

of king crab was observed on Japanese longline vessels 
fishing at depths greater than 500 m. Mean annual 
rates on these vessels averaged 1.16 crab/ t in the 
Chirikofarea. No king crab were observed in catches 
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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, 1981. 

Bering Sea/Aleutian areasa 

Area I Area 2 Area 4 TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 574,128 655 77,245 666 76,502 613 727,875 1,934 
S. Korea 145,315 319 82,749 171 13,418 206 241,482 696 
Poland 0 0 0 0 0 0 0 0 
Taiwan 1,362 18 1,907 20 3,269 38 
W. Germany 12,470 23 3,284 12 347 I 16,101 36 
ToTAL 733,275 1,015 165,185 869 90,267 820 988,727 2,704 

jOINT-VENTURE 

US/USSR 88,645 170 0 0 8,476 37 97,121 207 
US/Korea 1,923 6 210 2,133 7 

USJJapan 486 486 I 
US/Poland 0 0 0 0 
USJW. Germany 0 0 3,876 17 3,876 17 
ToTAL 91,054 177 210 12,352 54 103,616 232 

0 OM-M+• • •• ••• ••••• ••••••••----- -- ~- Or ·-----------· . -------- ----------· ---------------------- --------------------·· ----------
Gulf of Alaska 

Western Central Eastern TOTAL 

Nos. Nos. Nos. Nos. 

FOREIGN 

Japan 107,673 346 220,988 1,291 56,127 555 384,788 2,192 
S. Korea 15,997 95 15,412 202 832 4 32,241 301 
Poland 0 0 !53 5 129 2 282 7 
TOTAL 123,670 441 236,553 1,498 57,088 561 417,311 2,500 

jOINT-VENTURE 
US/Korea 274 5 274 5 
US/Japan 0 0 0 0 
TOTAL 274 5 274 5 

------· -- --- ---·----------------- ---- -- ·--------- -----· - ··--------------------- --------------------------
Washington-Oregon-California 

Eureka Columbia Vancouver TOTAL 

Nos. Nos. Nos. Nos. 

FOREIGN 
Poland 0 0 22 < I 22 < I 
Bulgaria 0 0 0 0 0 0 
TOTAL 0 0 22 < I 22 < I 

jOINT-VENTURE 
US/USSR 0 0 0 0 0 0 0 0 
US/Poland 0 0 0 0 0 0 
US/Bulgaria 0 0 0 0 
US/Greece 0 0 0 0 0 0 0 0 

---- ---

a Limited fishing occurred in Area 3 where an estimated catch of 4 halibut was made. 

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 1981 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 about 733,000 crab or 666 t. 
The 1981 incidental catch was 15% less than that 
of 1980 and substantially less than the 1.0- 1.3 million 
crab estimated to have been caught in 1978- 79 
(Nelson et a!. 1982). A 12% decrease in the inci-
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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, 1981. 

Bering Sea/Aleutian areas 

Area I Area 2 Area 4 

Nation/vessel class Noft Avwt No/t Avwt Noft Av wt 

Japan 
Mothership-surimi 0.004 0.93 0.005 2.04 
Mothership-freezer 0.009 1.38 
Small stern trawlers 1.931 1.02 5.071 0.52 2.834 1.16 
Large freezer trawlers 0.674 1.86 0.704 1.38 
Large surimi trawlers 0.004 1.65 0.036 0.75 
Longliners-fishing <500 m depth 0.045 1.03 0.416 1.09 
Longliners-fishing > 500 m depth 2.959 0.72 2.748 0.70 

S. Korea 
Small stern trawlers 0.196 0.76 0.0 0.0 0.0 0.0 
Large freezer trawlers 0.612 1.24 0.010 2.50 0.113 0.17 
Poland-Large freezer trawlers 0.0 0.0 0.0 0.0 0.0 0.0 

W. Germany-Large freezer trawlers 0.104 1.48 0.0 0.0 0.145 1.69 
US/USSR-Joint-venture 11.355 0.60 
US/Korea-Joint-venture 0.561 0.33 
US/Japan-Joint-venture 0.007 1.30 
US/Poland-Joint-venture 0.0 0.0 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Nation/vessel class Noft Av wt No/t 

Japan 
Small stern trawlers 0.0 0.0 0.004 
Large freezer trawlers 0.059 1.42 0.0 
Large surimi trawlers 0.001 1.62 0.0 
Longliners-fishing <500 m depth 0.0 0.0 0.0 
Longliners-fishing > 500 m depth 0.472 1.18 1.157 

S. Korea 
Small stern trawlers 0.0 0.0 0.0 
Large freezer trawlers 0.002 3.80 0.0 

Poland- Large freezer trawlers 0.0 0.0 0.0 
US/Korea-Joint-venture 0.0 
US/Japan- Joint-venture 0.0 0.0 

dental catch of king crab taken by Japanese small 
trawlers accounted for the largest portion of the 
decreased catch observed in 1981. As in previous 
years, Japanese small trawlers still accounted for the 
largest portion of the incidental catch (85 % ). In 
contrast to the decreased catch of king crab in the 
foreign fishery, the estimated incidental catch in 
the joint-venture fishery increased from an estimated 
289,500 crab in 1980 to roughly 1.1 million crab 
(1,308 t) in 1981. As in 1980, essentially all of the 
incidental catch was taken in the yellowfin sole 
joint-venture conducted in the Bristol Bay region. 

The species composition of the incidental king crab 
catch by the foreign fishery was 88.2% golden king 
crab (Lithodes acquispina), 7.8% red king crab 

Avwt Noft Av wt Noft Av wt No/t Avwt 

1.60 0.018 1.84 0.085 1.70 0.0 0.0 
0.0 0.028 0.19 0.027 0.98 0.0 0.0 
0.0 
0.0 0.0 0.0 
1.14 0.222 0.92 0.0 0.0 

0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 
0.0 

(Paralithodes camtschatica), 3.6% blue king crab (P. 
platypus), and 0.5 % L. couesi. Red king crab composed 
all 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 6,600 crab (8 t) in 1981. Eighty-one percent 
of the estimated catch was taken by longline vessels. 
The estimated catch in 1981 was only 3.5% greater 
than that of 1980 but substantially lower than those 
of 1978 and 1979, which were about 93,900 and 
24,100 crab, respectively (Wall et al. 1982). The 
primary reason for the decreased incidental catches 
in 1980 and 1981 was a decrease in the incidence of 
king crab observed in catches made by S. Korean 
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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, 1981. 

Bering Sea/Aleutian areas4 

Areal Area 2 Area 4 TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 62,877 75 302,572 161 293,995 351 659,444 587 
S. Korea 53,661 66 802 2 7,281 I 61,744 69 
Poland 0 0 0 0 0 0 0 0 
Taiwan 5,263 6 5,562 3 10,825 9 
W. Germany 885 I 0 0 108 < I 993 I 
TOTAL 122,686 148 308,936 166 301,384 352 733,006 666 

jOINT-VENTURE 
US/USSR 1,073,645 639 0 0 0 0 1,073,645 639 
US/Korea 8,460 3 924 < I 9,384 3 

US/Japan 58 < I 58 <I 
USfPoland 0 0 0 0 
USfW. Germany 0 0 1,039 <I 1,039 <I 
ToTAL 1,082,163 642 924 < I 1,039 <I 1,084,126 642 

...... ____ ____ -. ·-·------------------------------- -------------------- .. - --------------------- ---------- ·- ---------------------- .. 
Gulf of Alaska 

Western Central Eastern TOTAL 

Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 865 4,530 5 759 I 6,154 7 
S. Korea 120 < I 344 < I 0 0 464 <I 
Poland 0 0 0 0 I < I <I 
TOTAL 985 4,874 5 760 I 6,619 7 

jOINT-VENTURE 
US/Korea 0 0 0 0 
US/Japan 0 0 0 0 
TOTAL 0 0 0 0 0 0 

--------·-- -----· 
" Limited fishing occurred in Area 3 where an estimated catch of 20 king crab was made. 

trawlers. The incidental catch of king crab in the 
joint-venture fishery decreased from about 6,300 crab 
in 1980 to 0 in 1981. 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 
1981 catches. L. couesi comprised 71% of the inci
dental king crab catch, golden king crab comprised 
19%, and red king crab comprised 10%. 

Tanner Crab 

The average incidence and average weights of 
tanner crab observed in foreign and joint-venture 
fisheries in 1981 are listed by region, nation, vessel 
class, and statistical area in Table 12. In the Bering 
Sea/Aleutian region, the highest average rates oc
curred in catches made by Japanese small stern 
trawlers fishing in Area 1 (39.6 crab/t) and Area 2 

(27.6 crabft). High average rates were also observed 
on S. Korean large freezer trawlers fishing in Area l 
(12.8 crab/t) and in the U.S.-U.S.S.R. joint-venture 
fishery for yellowfin sole in Area l (19.1 crabft). 

The incidence of tanner crab in the Gulf of Alaska 
was found to be unusually high in catches made by 
Japanese longline vessels. The mean annual inci
dence rates for Japanese longline vessels ranged from 
0.005 crab/t to 4.57 crabft, in contrast to incidence 
rates of 0 to 0.39 crab/t by trawlers. The highest 
rates were found on Japanese 1ongline vessels fishing 
at depths greater than 500 m in the Chirikof area 
(4.57 crab/t). 

The estimated incidental catches of tanner crab in 
foreign and joint-venture fisheries in 1981 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 1981 was 5.6 million 
crab or 1,196 t. The 1981 incidental catch was 50% 
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TABLE 12. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of tanner crab 
(Chionoecetes spp.) in the foreign and joint-venture fisheries , by area, nation and v=el class, 1981. 

Bering Sea/Aleutian areas 
-- ----·---------------------· 

Area I Area 2 Area 4 

Nation/vessel class Noft Avwt Noft Av wt Noft Av wt 

Japan 
Mothership-surimi 
Mothership-freezer 
Small stern trawlers 
Large freezer trawlers 
Large surimi trawlers 
Longliners-fishing <500 mdepth 
Longliners-fishing >500 m depth 

S. Korea 
Small stern trawlers 
Large freezer trawlers 

Poland-Large freezer trawlers 
W. Germany-Large freezer trawlers 
US/USSR-Joint-venture 
US/Korea-Joint-venture 
US/Japan-Joint-venture 
US/Poland-Joint-venture 

0.095 
1.072 

39.601 
9.878 
0.097 
0.103 
3.971 

1.901 
12.753 
0.0 
0.759 
6.639 
0.414 
0.023 
0.0 

0.24 0.671 
0.14 
0.27 27.565 
0.32 
0.32 0.723 
0.44 0.182 
0.62 1.153 

0.23 0.0 
0.16 1.905 
0.0 0.0 
0.16 0.052 
0.38 
0.19 
0.21 
0.0 

0.14 

0.20 

0. 17 
0.71 
0.64 

0.0 
0.19 
0.0 
0.13 

0.463 
0.0 

0.0 
0.0 
0.0 
0.0 

0.20 
0.0 

0.0 
0.0 
0.0 
0.0 

. -------------·· ·····--------····· 
Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Nation/vessel class Noft Avwt Noft 

Japan 
Small stern trawlers 0.0 0.0 0.038 
Large freezer trawlers 0. 112 0.55 0.050 
Large surimi trawlers 0.004 0.64 0.005 
Longliners-fishing <500 m depth 0.005 0.30 2.251 
Longliners-fishing > 500 m depth 3.404 0.64 4.570 

S. Korea 
Small stern trawlers 0.029 0.36 0.115 
Large freezer trawlers 0.003 0.55 0.091 

Poland-Large freezer trawlers 0.0 0.0 0.0 
US/Korea-Joint-venture 0.0 
US/Japan- Joint-venture 0.0 0.0 

lower than that of 1980 and 68-69% lower than 
the estimated catches in 1977- 79 (Nelson et al. 1982). 
The decrease in incidental catch was mainly the result 
of decreased incidences of tanner crab capture by 
Japanese small trawlers, surimi trawlers and mother
ships, and by S. Korean large freezer trawlers. The 
estimated catch of nearly 745,000 tanner crab (276 t) 
in the joint-venture fishery was 4 times greater than 
that of 1980 (Nelson et al. 1982). Ninety-nine 
percent of the incidental catch was taken in the 
yellowfin sole joint-venture fishery in the Bristol Bay 
region. 

For the first time, observers were provided ade
quate identification guides to allow them to correctly 
identify the occurrence of Chionoecetes angulatus and 

Avwt Noft Avwt Noft Avwt Nof t Avwt 

0.34 0.0 0.0 0.391 0.48 0.0 0.0 
0.48 0.322 0.06 0.205 0.10 0.0 0.0 
0.64 
0.86 0.129 0.86 
0.62 0.243 0.92 0.673 0.81 

0.40 0.0 0.0 
0.27 0.0 0.0 0.0 0.0 
0.0 
0.0 

C. tannert m incidental catches of tanner crab. 
Within the foreign fishery, the incidental catch of 
tanner crab was composed of 57% C. opilio, 20% 
C. angulatus, 17% C. bairdi, and 6% C. tanneri. In 
contrast, 99.4% of the incidental catch in the joint
venture fishery was C. bairdi and 0.6% C. opilio. 

The estimated incidental catch of tanner crab of 
approximately 96,600 crab in the foreign fishery in 
the Gulf of Alaska in 1981 was almost 3.5 times 
greater than that of 1980. The large increase was 
primarily due to an increased incidental catch by 
long line vessels which accounted for 88% of the total 
catch. The increased catch by longline vessels was 
the result of an unusually high incidence of tanner 
crab in catches made by longline vessels targeting on 
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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, 1981. 

Bering Sea/Aleutian areasa 

Area I Area 2 Area 4 TOTAL 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 1,837,102 487 1,963,486 404 26,120 5 3,826,708 896 
S. Korea 1,516,136 237 90,806 24 35 < I 1,606,977 261 
Poland 0 0 0 0 0 0 0 0 
Taiwan 85,175 21 96,028 17 181,203 38 
W. Germany 6,518 125 <I 0 0 6,643 
TOTAL 3,444,931 746 2,150,445 445 26,155 5 5,621,531 1,196 

jOINT-VENTURE 
US/USSR 737,530 275 0 0 0 0 737,530 275 
US/Korea 6,242 682 < I 6,924 
US/Japan 187 < I 187 <I 
US/Poland 0 0 0 0 
USJW. Germany 0 0 0 0 0 0 
TOTAL 743,959 276 682 < I 0 0 744,641 276 - ------- _______ _ .. ____________ ____ __ .. ,._ -------------------- ·· -- ·····---------------------- - . ·----------------··· ·· ·--------------

Gulf of Alaska 

Western Central Eastern TOTAL 

Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 5,419 3 78,590 61 9,234 4 93,243 68 
S. Korea 546 < I 2,721 I 146 < I 3,413 
Poland 0 0 0 0 6 < I 6 < I 
TOTAL 5,965 3 81,311 62 9,386 4 96,662 69 

JOINT-VENTURE 
US/Korea 0 0 0 0 
US/Japan 0 0 0 0 
TOTAL 0 0 0 0 0 0 

- --
a Limited fishing occurred in Area 3 where an estimated catch of 33 Tanner crab was made. 

Pacific cod in the Chirikof area. The incidental 
catch of tanner crab in the joint-venture fishery 
decreased from 58,000 crabs in 1980 to 0 in 1981. 
As with king crab, the decrease was most likely due to 
the increased use of pelagic trawl gear by U.S. vessels 
targeting on pollock. 

Four species of tanner crab were identified in 
the 1981 incidental catches in the Gulf of Alaska: 
C. bairdi; C. opilio; C. tanneri; and C. angulatus. 
Two species, C. bairdi and C. tanneri, made up most 
of the tanner crab catch, forming 47.7% and 50. 7%, 
respectively. The other two species, C. opilio and 
C. angulatus, each made up less than 1% of the catch. 

SPECIES CoMPOSITION AND CATCH oF 

RocKFISH AND FLATFISH 

The foreign and joint-venture catches of rockfish 
and flatfish were estimated by species using the 

methods 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 7,344 t of rockfish 
in the Bering Sea/Aleutian region in 1981 (Table 14). 
As in 1980, 97% of the total catch was composed of 
the combined catches of Pacific ocean perch, Sebastes 
alutus, shortraker rockfish, S. borealis, rougheye rock
fish, S. aleutianus, shortspine thornyhead rockfish, 
Sebastolobus alascanus, and northern rockfish, S. poly
spinis. The total catch of rockfish was approximately 
1,000 t less than that caught in 1980 (French et al. 
1982). 

Pacific ocean perch was the dominant species in 
rockfish catches from all Bering Sea/Aleutian areas, 
accounting for 65% of the rockfish catch in Area 1, 
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TABLE 14. Estimated catches (metric tons) of rockfish species by foreign and joint-venture fisheries, by area, 1981. 

Foreign catches Joint-venture catches 

Bering Sea/Aleutian areas 

Species of rockfish Area I Area 2 Area4 Total Area I Area 2 Area 4 Total 

Dark blotched 19.0 36.1 7.0 62.1 
Dusky 8.7 5.0 10.6 24.3 <0.1 <0.1 <0.1 
Harlequin 44.1 5.9 8.4 58.4 
Northern 16.2 14.6 137.6 168.4 <0.1 2.0 2.0 
Pacific ocean perch 640.0 581.3 3,618.4 4,839.7 1.4 4.4 5.8 
Redstripe <0.1 8.5 5.1 13.6 
Rougheye 174.8 125.2 477.1 777.1 0.6 0.6 
Shortraker 30.3 414.0 450.8 895.1 
Shortspine thornyhead 52.2 143.7 276.3 472.2 
Other rockfish a 0.4 11.7 20.9 33.0 
TOTAL 985.7 1,346.0 5,012.2 7,343.9 1.4 7.0 8.4 

a••••••••-••••••-••••••••••••••••-••• •••·• -- .. ·-·-··-··-···-··------------------------------------ -·- ·· ·····- - -----------------------
Gulf of Ala~ka 

Western Central Eastern Total Western Central Eastern Total 

Dusky 281.8 377.5 185.5 844.8 < 0.1 < 0.1 
Northern 274.8 1,049.6 144.5 1,468.9 
Pacific ocean perch 1,713.0 2,975.8 4,329.8 9,018.6 0.7 0.7 
Reds tripe 164.1 9.1 1,166.0 1,339.2 
Rougheye 238.6 152.7 244.7 636.0 
Sharpchin 1.5 57.0 179.8 238.3 
Shortraker 490.2 418.4 1,588.6 2,497.2 
Shortspine thornyhead 195.9 345.9 423.3 965.1 
Silvergray 2.7 8.2 189.6 200.5 
Yellowmouth 12.6 196.7 15.2 224.5 
Other rockfisha 33.9 272.6 120.9 427.4 
TOTAL 3,409.1 5,863.5 8,587.9 17,860.5 0.7 0.7 

Washington-Oregon-California 

Eureka Columbia Vancouver Total Eureka Columbia Vancouver Total 
----

Bocaccio 0.2 7.4 7.6 22.3 1.8 0.7 24.8 
Canary 0.1 2.4 2.5 6.9 0.4 0.3 7.6 
Chili pepper < 0.1 18.8 18.8 0.2 0.1 0.3 
Dark blotched 11.0 8.8 19.8 11.7 0.1 11.8 
Pacific ocean perch 2.2 15.9 18.1 6.1 3.8 20.2 30.1 
Reds tripe 2.2 2.2 4.6 13.0 0.5 18.1 
Splitnose 9.3 5.7 15.0 1.0 0.1 1.1 
Widow 5.6 249.4 255.0 209.5 62.4 11.1 283.0 
Yellowtail 0.1 13.7 13.8 24.6 152.3 56.7 233.6 
Other rockfisha 3.0 16.0 19.0 10.5 0.2 0.2 10.9 
TOTAL 31.5 340.3 371.8 297.4 234.1 89.8 621.3 

~ Other species made up minor proportions of the catch. These are listed in Nelson et al. (1982); Wallet al. (1982) and Berger 
eta!. (1982). 

43 % in Area 2, and 72 % in Area 4. The importance 
of the other four primary species of rockfish varied by 
area. The second species of importance by area was: 
rougheye rockfish in Area I ; shortraker rockfish in 
Area 2; and rough eye and shortraker rockfish in 
Area 4. 

Rockfish occurred only as a small bycatch in the 

joint-venture fishery, where 8 t were caught. Pacific 
ocean perch and northern rockfish were the primary 
species caught, accounting for 93 % of the rockfish 
catch. 

Approximately 17,900 t of rockfish were estimated 
to have been caught by foreign vessels in the Gulf of 
Alaska in 1981 (Table 14). The rockfish catch in 
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1981 was about 7.5% greater than that of 1980 
(French et al. 1982). Five species of rockfish com
posed 93.8% of the rockfish catch in 1981. Those 
five species were: Pacific ocean perch, shortraker 
rockfish, northern rockfish, redstripe rockfish, S. 
proriger, and shortspine thornyhead rockfish. Of 
these five species, Pacific ocean perch was the single 
most important species, accounting for 50% of the 
total rockfish catch. The largest percentage of the 
rockfish catch was landed in the Yakutat area 
(30.5%). The remaining four areas each accounted 
for 14% to 19% of the catch. The joint-venture 
fishery took less than 1 t of rockfish, over 98% of 
which were Pacific ocean perch. 

The catch of rockfish in the WOC region was 
restricted by U.S. fishing regulations to percentages 
of the hake allocation. Within the foreign fishery, 
Poland and Bulgaria were allowed a catch of Pacific 

ocean perch equivalent to 0.062% of their respective 
hake allocations. The catch of other rockfish was 
set at 0. 738% of the hake allocations. In the joint
venture fishery, 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 1981, the foreign fishery landed nearly 372 t 
of rockfish in the WOC region (Table 14). The 
catch of widow rockfish, S. entomelas, accounted for 
68.6% of the rockfish catch. Only 18.1 t of Pacific 
ocean perch were caught by foreign vessels in 1981. 
Most of the rockfish catch was taken in the Columbia 
area (91.5%). 

A total of about 620 t (including fish discarded 
from the processors) of rockfish were caught in the 
joint-venture fishery in the woe region in 1981. 

TABLE 15. Estimated catches (metric tons) of flatfish species by foreign and joint-venture fisheries, by area, 1981. 

Foreign catches Joint-venture catches 

Bering Sea/Aleutian areas 

Species of flatfish Area I Area 2 Area 4 Total Area I Area 2 Area 4 Total 

Alaska plaice 6,943.8 1,673.1 8,616.9 35.8 35.8 
Arrowtooth flounder 8,731.9 4,735.6 3,624.1 17,091.6 5.3 15.8 21.1 
Flathead sole 4,218.0 790.3 13.0 5,021.3 139.8 139.8 
Greenland turbot 23,809.1 29,112.0 4,398.5 57.319.6 <1.0 1.7 1.7 
Rock sole 2,128.3 347.3 1,004.6 3,480.2 5,503.3 37.9 5,541.2 
Yellowfin sole 76,889.0 2,910.7 1,455.3 81,255.0 16,045.9 16,045.9 
Other flatfisha 222.2 61.5 84.9 368.6 
ToTAL 122,942.3 39,630.5 10,580.4 173,153.2 21,954.5 55.4 22,009.9 

. ·----------------------- ---------------- --- ------- -- --------------------- ------- ---· ····--·-
Gulf of Alaska 

---
We<Jtern Central Eastern Total Western Central Eastern Total 

Arrowtooth flounder 
Dover sole 
Flathead sole 
Rex sole 
Rock sole 
Other flatfisha 
ToTAL 

Arrowtooth flounder 
Dover sole 
Pacific sanddab 
Rex sole 
Other flatfisha 
ToTAL 

2,713.1 4,379.6 
48.4 267.4 
45.6 619.9 
90.1 245.6 

239.6 195.2 
86.6 51.1 

3,223.4 5,758.8 

5,230.0 12,322.7 
140.8 456.6 
31.8 697.3 
39.0 374.7 
17.8 452.6 

1.1 138.8 
5,460.5 14,442.7 

Washington-Oregon-California b 

Total 

1.2 
<0.1 

0.2 
0.8 
0.1 
2.3 

16.8 

0.8 

17.6 

--------------------------------------------------------------

16.8 

0.8 

17.6 

Total 

0.3 
0.2 

<0.1 
0.1 

0.6 

a Other species made up minor proportions of the catch. These are listed in Nelson et al. (1982), Wall et al. (1982), and 
Berger et al. (1982). 

b The catches of flatfish are so low in the Washington-Oregon-California region that further subdivision by area would be mean
ingless. 
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The catches of widow and yellowtail rockfish, S. 
jlavidus, accounted for 83% of the rockfish catch. 
Widow rockfish predominated in catches made in 
the Eureka area but yellowtail rockfish comprised 
the largest percentage of catches made in the Colum
bia and Vancouver areas. Thirty tons of Pacific 
ocean perch were caught in the joint-venture fishery. 

CATCH OF FLATFISH 

In the Bering Sea/Aleutian region in 1981 foreign 
vessels landed a total of approximately 1 73,000 t of 
flatfish (Table 15). The combined catches of yellow
fin sole, Greenland turbot, Reinhardtius hippoglossoides, 
arrowtooth flounder, Atheresthes stomias, Alaska plaice, 
Pleuronectes quadrituberculatus, rock sole, Lepidopsetta 
bilineata, and flathead sole, Hippoglossoides elassodon, 
accounted for 99.8% of the total catch of flatfish. 
The estimated catch ofyellowfin sole of81,225 twas 
greater than the 77,770 t caught in 1980 but still less 
than the 101,000-138,000 t caught in 1978 and 1979 
(Nelson et al. 1982). The estimated catch of57,300 t 
of Greenland turbot was slightly greater than that 
landed in 1979 and 1980. The catches of Alaska 
plaice, arrowtooth flounder, rock sole, and flathead 
sole generally occurred as bycatches in target fisheries 
for other species. 

U .S. vessels landed 22,000 t of flatfish in joint
venture fisheries in the Bering Sea/Aleutian region. 
Seventy-three percent of the catch was yellowfin sole 
and 25% was rock sole. 

The catch of flatfish in the foreign fishery in the 
Gulf of Alaska in 1981 was about 14,400 t (Table 15). 
Arrowtooth flounder constituted over 85% of the 
total flatfish catch . Other species of importance 
were Dover sole, Microstomus pacificus, flathead sole, 
rock sole, and rex sole, Glyptocephalus zachirus. These 
four species accounted for 13.7% of the foreign flatfish 
catch. Only 18 t of flatfish were landed in the joint
venture fishery. As in the foreign fishery, arrowtooth 
flounder was the primary species taken. 

Only about 2 t of flatfish were caught in the foreign 
and joint-venture fisheries in the woe region. 
Arrowtooth flounder, rex sole, Dover sole, and Pacific 
sanddab, Citharichthys sordidus, composed about 96 % 
of the flatfish catch. 
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GROUNDFISH RESEARCH CRUISES CONDUCTED 
BY THE UNITED STATES IN 1982 

INTRODUCTION 

United States groundfish research in the INPFC 
Convention area is carried out primarily by the 
Northwest and Alaska Fisheries Center (NWAFC), 
U.S. National Marine Fisheries Service. The em-

phasis of the research during 1982 continued to be 
related to stock assessment and management of the 
resources within the United States 200-mile Fishery 
Conservation Zone. The research program -entails 
(I) research cruises by the NWAFC, (2) biological 
sampling and data collection by U .S. observers 
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placed aboard foreign fishing and processing vessels, 
(3) status of stocks analyses of the data, and 
(4) development of multiple species/ecosystem models 
of the resources. 

This paper describes the U.S. research cruises 
conducted in 1982. It provides information on 
geographic areas and periods of the surveys, their 
primary purposes, names of the survey vessels, types 
of gear used, number of stations occupied, the amount 
and type of data collected, and general observations 
on the surveys. 

Discussions of the cruises are organized by major 
geographical regions: the Bering Sea/Aleutian region 
(Tables 1, 2, and 3), the Gulf of Alaska region 
(Tables 4 and 5 ), and the Washington-Oregon
California region (Tables 6 and 7). 

BERING SEA/ALEUTIAN REGION 

The seven surveys in the Bering Sea/Aleutian 
Region during 1982 were designed to continue the 
annual assessments of crab and groundfish in the 
eastern Bering Sea and to conduct special studies on 
cod, pollock, and other species. 

A. The crab and groun4fish survry is an annual 
demersal trawl survey that covers the major distri
butional area of commercially important groundfish 
and shellfish stocks in the eastern Bering Sea shelf 
region (Fig. 1 ). The surveys in recent years usually 
have been cooperative efforts with Japanese research 
vessels which cover the deeper continental slope 
region. In 1982, the USSR also participated in 
the cooperative research effort by surveying the north
western Bering Sea. During the U.S. survey, data 
were collected on the abundance, distribution, food 
habits, and size and age composition of the stocks. 
In 1982, two vessels were employed, the NOAA 
research vessel R/V Chapman and the chartered 
fishing vessel FfV Pat San Marie. The survey was 
conducted during May-August and involved 120 
vessel-days. 

Analysis of trawl sampling data revealed that 
overall CPUE values were highest for yellowfin sole 
(Limanda aspera) at 73 kgfha and pollock (Theragra 
chalcogramma) at 58 kgfha. The 1982 CPUE values 
for bottom-tending species like the pleuronectids 
increased markedly over levels of previous years, 
due at least in part to new rigging of the 83-112 trawl 
used for the first time in 1982. This new rigging 
improved bottom-tending characteristics of the trawl. 
The estimated biomass of groundfish in the survey area 
was 9.4 million metric tons (Table 3)-indicating 
that overall fish abundance remained at relatively 
high levels since 1975. 

The amount of biological observations and samples 
obtained from this survey exceeded those of all other 
NWAFC surveys in 1982. Over 133,000 lengthfsex 
measurements and 200 pollock stomach content 
observations were made and 5, 700 age structures 
(otoliths) were collected. 

B. A Pacific cod survry was conducted over a 
70-day period during February April by the chartered 
fishing vessel F fV Ocean Harvester. The vessel 
explored the continental shelf and upper slope of 
the eastern Aleutian Islands from Unimak Pass to 
Amelia Island (Figure ~2). The objective of this 
survey, the first of its kind during winter months, was 
to determine the abundance of cod (Gadus macro
cephalus) during the spawning season. Demersal 
trawl assessment techniques were used. In addition, 
the usefulness of hydroacoustic assessment methods 
for such surveys was evaluated. 

Poor weather conditions virtually limited sampling 
to the Sarichef-Akutan area, where cod dominated 
catches in the 100-200 m depth interval. Spawned
out Pacific cod were first encountered in early March 
and became common by mid-March. 

The resolution ofthe hydroacoustic system failed to 
distinguish schooling cod (which always swim within 
(0- 7 m of the bottom) when they were within 2 m of 
the bottom. Species identification from acoustic 
responses was complicated by the tendency of cod to 
mix with pollock and rockfish concentrations. 

Collection of biological data and special samples 
included: lengthfsex measurements from 12,900 cod 
and 10,200 measurements from other species, 525 cod 
overies, 630 otoliths, and 2, 760 scale samples. 

C. The spring hydroacoustic assessment on spawning 
pollock concentrations was conducted aboard the NOAA 
RfV Chapman in April and May to study the feasi
bility of assessing the abundance of spawning con
centrations of pollock. Hydroacoustic and midwater 
trawling techniques were used. The 25-day cruise 
covered the outer continental shelf and upper slope 
waters between the depths of 30 and 280m between 
Unimak Island and the Pribi1oflslands (Fig. 2). 

An echo integrator interfaced to a small computer 
collected data continuously along a 9,500 km zigzag 
trackline, except during periods of trawl sampling 
or during target strength data collection. Midwater 
trawl samples were collected with a Diamond mid
water trawl to identify echo signs and to collect bio
logical data on pollock. Occasional samples of 
bottom-dwelling pollock were taken with an 83- 112 
Eastern otter trawl. Zooplankton was sampled to 
supplement feeding habit studies using a Tucker 
trawl. 

Pollock echo signs were encountered throughout 



TABLE I. Groundfish research surveys conducted by the United States in the Bering Sea/Aleutian region in 1982. 
-- -- - -

Sampling information 

Description No. of hauls 
- - No. of Sites or 

Type of survey Area Vessels Survey period days stations Type of gear successful total 
--- -- --

CoNTINUING 
ANNUAL SURVEY 
A. Crab and groundfish E. Bering Sea Pat Sail May 26-Aug 9 7S Standard 83- 112 355 367 

assessment Marie* Jun 2-Jul 16 37x 37 km Eastern otter trawl 
Chapman** grid 

SPECIAL STUDIES ON COD AND POLLOCK 
~ 

B. Pacific cod survey E. Aleutians Oceall Feb 2- Apr 5 70 102- 318 m 83- 112 112 '119 tlj 

Harvester* Eastern otter trawl 
r;n 
tlj 

Diamond midwater 
;:I> 
~ 

trawl 0 

c. Spring hydroacoust~c as- S.E. Bering Sea and Chapman** Apr 14-May 7 25 42- 174 m Diamond midwater 23 23 ::X: 

E. Aleutians trawl l:d sessmenl on spawnmg -< pollock concentrations 
>-'3 

119- 141 m 83-112 2 2 ::X: 
Eastern otter trawl 

tlj 

D. Summer-fall hydroacoustic Outear continental u.s. Jun 9-Aug 4 66 22- 680 m Midwater Polish rope 55 57 c::: z 
pollock assessment shelf and upper slope Dominator* trawl :=:i of E. Bering Sea tlj 

13- 640 m Marinovich midwater 14 14 t;) 

trawl r;n 

42-82 m 83-112 4 4 ~ 
Eastern otter trawl 

>-'3 
tlj 

Continental shelf of Chapman** Aug 4-Aug 17 26 ? Diamond midwater IS 
r;n 

15 
E. Bering Sea Aug 22- Sep 2 trawl 

Marinovich midwater 
trawl 

E. Pollock-cod tagging E. Aleutians and Chapman** Sep 21- 0ct 4 14 Ten 17 km2 83-112 85 8S 
feasibility S.E. Bering Sea sites Eastern otter trawl 

OTHER SURVEYS 
F. Crab and groundfish Norton Sound, N.E. Freeman* Aug 28- Sep 17 21 Standard 83-112 102 107 

resource appraisal Bering Sea station grid Eastern otter trawl 

G. Groundfish distribution/ E. Bering Sea Chapman** Sep 5-Sep 19 15 93- 104m 83- 112 24 24 
ocean front Eastern otter trawl 

* chartered vessel; * * NOAA vessel 

...... 
I\:) 
U1 
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TABLE 2. Biological data and samples collected during groundfish surveys conducted by the United States in 
the Bering Sea/Aleutian region in 1982. 

Biological data and samples collected 

Measurements 
Maturity Stomach 

Type of survey Length/sex Length/wt observations contents Age structures 

CoNTINUING 
ANNUAL SURVEY 
A. Crab and groundfish 133,000 200 pollock 5, 700 age structures (otoliths, 

assessment except for scales from Pacific 
cod) 

SPECIAL STUDIES 
B. Pacific cod 12,915 cod 1,376 cod 525 cod 638 scales 

survey I 0,237 other ovaries 
species taken 

c. Spring 6,869 475 2,256 255 pollock I, 700 pollock 
hydroacoustic assessment pollock pollock pollock otoliths 
on spawning pollock 
concentration~ 

D. Summer-fall 
hydroacoustic pollock 
assessment 

Jun 9-Aug 4 317 56 133 16 pollock 62 pollock 
pollock pollock pollock otoliths 

Aug 4-Aug 17 1,921 3,760 
Aug 22-Sep 2 pollock pollock 680 pollock 2,970 pollock 

otoliths 
E. Pollock-cod 

tagging feasibility 
OTHER SuRVEYS 
F. Crab and groundfish 18,600 1,000 age structures from 4 

resource appraisal from 13 species 
species 

G. Groundfish taken for 52 from 
distribution/ocean front 6 species 8 species 

TABLE 3. Estimated biomass (in metric tons) of demersal fish taken during comprehensive trawl surveys of the 
eastern Bering Sea in 1975 and 1979-82. 

Year 

Species 1975 1979 1980 1981 1982 

Pollock 2,426,400 2,876,500 1,508,600 2,543,600 2,666,600 
Pacific cod 64,500 734,600 907,300 840,100 1,013,900 
Yellowfin sole 1,038,600 1,907,700 1,913,000 2,065,100 3,322,500 
Rock sole 170,300 182,800 283,000 287,400 597,100 
Flathead sole 113,000 101,800 128,400 155,200 204,300 
Alaska plaice 127,300 283,000 348,800 438,300 654,100 
Greenland turbot 126,700 143,300 172,200 87,400 37,700 
Arrowtooth flounder 28,000 42,000 47,800 50,200 70,000 
Pacific halibut 30,600 64,200 43,200 46,500 70,500 
Sculpins 122,500 269,200 281,000 284,400 291,300 
Eel pouts 98,600 360,800 371,500 147,400 118,500 
Poachers 12,800 28,200 17,300 11,200 13,800 
Skates 42,000 74,000 114,900 239,000 167,900 
Other fish 133,700 193,700 117,500 97,500 193,000 

TOTAL 4,535,000 7,26!,800 6,254,500 7,293,300 9,421,200 
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FIGURE I. The distribution of stations of the annual Bering Sea crab and groundfish survey. 

the survey region, although the occurrence of jellyfish 
complicated echo sign identification and analysis in 
some areas. The highest apparent pollock densities 
were located north of Unimak Island and east of 
St. George Island between the 90-140 m isobaths. 

The mean length of pollock near the Pribilof 
Islands was smaller (:::: 36 em) than that for the rest 
of the surveyed area to the south (::::40 em). A 
comparison of pollock mean lengths between paired 
midwater trawl and bottom trawl hauls in the same 
location showed the average size of adults taken in 
midwater was smaller than on the bottom. Juveniles 
( <20 em) were not found in the midwater trawl 
hauls, but were taken in one of the two bottom trawl 
hauls. 

Maturity observations indicated that the peak 
pollock spawning period had occurred prior to the 
survey. Approximately 70% of the males were in 
the post-spawning condition, 20% were spawning, 
and 10% were "in a pre-spawning condition. Simi-

larly, 55% of the females had spawned, 20% were 
spawning, and 25% were in a pre-spawning condition. 

Biological data and samples taken included 6,869 
length measurements, 475length/weight measure
ments, 2,256 maturity observations, 1,700 otoliths, 
225 stomachs, and SO ovaries. 

Six Tucker trawl hauls were made during the 
survey to sample zooplankton. Collected samples pri
marily were composed of copepods and chaetognaths. 

D. The pollock hydroacoustic midwater trawl assessment 
survey was conducted to assess the size of the off-bottom 
component of the pollock resource in the eastern 
Bering Sea. This survey was coordinated with the 
crab-groundfish demersal trawl survey to provide 
an overall assessment of the pollock population. 
Using the same hydroacoustic and midwater trawling 
techniques as the spring spawning survey, acoustic 
and biological data were collected to determine age 
specific estimates of pollock inhabiting the continental 
slope and shelf areas. Two vessels were employed, 
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FIGURE 2. Areas surveyed by the three special studies related to cod and pollock in the Bering Sea/Aleutian 
region. B =Pacific cod resource appraisal survey; C = pollockfhydroacoustic spawning survey; D =pollock/ 
hydroacoustic assessment survey; E=pollock-cod tagging survey. 

the F/V Dominator during the summer segment of 
the survey and the NOAA RJV Chapman during the 
fall segment. 

The summer segment of the survey was conducted 
aboard the chartered F/V U.S. Dominator from June 
to August. Off-bottom concentrations of pollock 
were assessed along the outer shelf-upper slope area 
(40-420 m) from Unimak Pass to 63°N latitude as 
well as part of the central shelf north of St. Matthew 
Island and between St. Matthew Island and the 
Pribilof Islands (Fig. 2) . 

The gear used included a Polish rope trawl for 
midwater sampling, an 83-112 Eastern otter trawl 
for bottom trawling and a Marinovich herring trawl 
for collection of zooplankton and age-0 pollock. 

The fall segment of the survey was conducted over 
a 26-day period aboard the R/V Chapman from early 
August to early September. It concluded the pollock 
study by covering selected portions of the central 
and inner shelf waters less than 90 min depth (Fig. 2) . 
The type of trawls used were the Diamond midwater 
trawl and the Marinovich herring trawl. 

Pollock were encountered throughout the survey 
region. Heavy concentrations of age-0 pollock were 
observed over the inner shelf suggesting good survival 
of the 1982 year class, but no quantitative results 
were obtained during the hydroacoustic surveys on 
age-0 fish. Midwater pollock of the outer shelf-upper 
slope area were predominantly age-3 or older fish. 
The low abundance of age-l and age-2 pollock in all 
areas surveyed deviated from results from the 1979 
acoustic survey of the outer shelf-upper slope area 
which indicated that over 95% of the total pollock 
biomass in midwater were 1 and 2 year-old fish. 

Biological data and special samples taken from 
pollock during the entire survey included about 2,200 
length/sex measurements, 60 length/weight measure
ments, 3,900 maturity observations, 700 stomachs, 
and 3,000 otoliths. 

E . A pollock-cod tagging feasibility survey was the 
third gadid-related study conducted in the Bering 
Sea/Aleutian region. This 14-day cruise was con
ducted by the RJV Chapman during September
October on the Bering Sea side of the eastern Aleutian 
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FIGURE 3. The location of special study surveys in the Bering Sea. F = Norton Sound and NE Bering Sea 
crabfgroundfish resource appraisal; G=groundfish distribution and oceanographic conditions survey. 

Islands and along the continental shelf of the southeast 
Bering Sea (Fig. 2). Three methods of collecting 
viable fish for tagging were compared-midwater 
trawling, bottom trawling, and handlining. Also, 
three types of tags and various tag attachment posi
tions on the fish's body were compared. The inci
dence of short-term tagging mortality was studied. 

Bottom trawling was relied upon as the primary 
collection method, since pollock were not encountered 
in midwater in sufficient numbers to utilize the other 
methods. Significant scale loss in pollock and swim 
bladder expansion in Pacific cod (due to rapid 
decompression) were observed in fish taken with the 
demersal trawls. By reducing the duration of tows, 
fishing in relative shallow areas and retrieving the 
trawl slowly, these problems were reduced and cod 
and pollock were obtained in suitable condition for 
tagging. 

Over 5,600 pollock and 1,900 Pacific cod were 
tagged and released. Five healthy tagged cod were 
recaptured during the survey seven days after their 
release. 

F. A special crab and grounr!fish resource assessment 
survey in Norton Sound and the Northeastern Bering Sea 

gathered information on the condition of the demersal 
resources in this region for management purposes 
(Fig. 3). This 21-day survey which was a continua
tion of similar surveys during 1976 and 1979, was 
conducted in August-September aboard the R/V 
Freeman. Standard demersal trawl assessment methods 
were used of all sampling sites. 

Results of the groundfish abundance studies showed 
that the mean overall CPUE value in Norton Sound 
(64.3 kgfha) was low when compared to the mean 
catch rate in the adjacent northeastern Bering Sea 
area (152.8 kgfha). The most abundant fish species 
encountered in Norton Sound were saffron cod 
Eleginus gracilis (6.6 kgfha) and yellowfin sole (2 .6 
kgfha) and in the northeastern Bering Sea, pollock 
(66.6 kgfha) and yellowfin sole (14.3 kgfha). 

Biological data collected included 18,600 length/sex 
measurements from 13 fish species and approximately 
I ,000 age structures from 3 gadid and 1 pleuronectid 
spec1es. 

G. Grounr!fish distribution in relation to ocean fronts in 
the eastern Bering Sea was investigated during a 
special study cruise by the R/V Chapman. This 
14-day study conducted in September located a sharp 
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front near 56°N latitude and 166°W longitude (Fig. 3) 
using portable conductivity-salinity-temperature
depth probes (CSTD's). Within a distance of30 km, 
moving in a northeasterly direction, the bottom tem
perature decreased from 4. 7° to 2.9°C and salinity 
decreased from 34.3 to 33.7 ppt. 

Twelve IS-minute demersal trawl tows were made 
on each side of the front. Mean CPUES were signi
ficantly higher on the warmer oceanic water side for 
9 commercially important species-including pollock, 
cod, and arrowtooth flounder (Atheresthes stomias)
and on the colder inshore side for 2 species-yellowfin 
sole and Alaska plaice (Pleuronectes quadrituberculatus). 
Mean individual weights were higher on the warmer 
oceanic side for 5 species-cod, yellowfin sole, flathead 
sole, (Hippoglossoides elassodon ), Pacific herring (Clupea 
harengus pallasi), and tanner crab (Chionoecetes sp.) and 
on the colder side for 3 species-Alaska plaice, arrow
tooth flounder, and Kamchatka flounder (Atheresthes 
evermanni). Sablefish (Anoplopoma.fimbria) and Pacific 
halibut (Hippoglossus stenolepis) were caught only on 
the warmer oceanic side. 

Stomach content examinations were made of 252 
specimens of 8 species and digestive tracts of 111 
specimens of 6 species were collected. Length fre
quency data were recorded for 6 species. 

GULF OF ALASKA REGION 

Five of the six surveys conducted by the NWAFC 
in the Gulf of Alaska during 1982 were designed for 
assessing groundfish. The remaining survey assessed 
shrimp and whale prey items. Only the groundfish 
investigations are discussed here. 

A. An annual groundjish survry which monitors the 
abundance of groundfish for inside and coastal waters 
of southeastern Alaska was continued in 1982 during 
a 39-day cruise by the R/V Cobb during March-April 
(Fig. 4). Objectives of this survey were: (1) to 
assess the relative abundance and distribution of 
rockfish (Sebastes sp.) and other groundfish of com
mercial importance; (2) to locate potential index 
sites for future groundfish resource assessment; (3) to 
document the early spring distribution and abundance 
of juvenile pink and chum salmon (Oncorhynchus sp.); 
(4) to locate rockfish nursery grounds in unexplored 
areas; and (5) to obtain pollock spawners to provide 
fertilized eggs for ongoing egg and larval experiments. 

Due to extended periods of poor weather, the 
groundfish and salmon assessment studies were not 
accomplished. Survey results were limited to the 
following: ( 1) six potential index sites suitable for 
bottom trawling were located in previously unex 
plored areas; (2) a new rockfish nursery area was 
found by SCUBA divers on the outer coast ofBaranof 

TABLE 4. Groundfish research surveys conducted by the United States in the Gulf of Alaska region in 1982. 

Description 

Type of survey 

ANNUAL SURVEY 
A. Groundfish 

assessments 

B. Sablefish 
abundance 

C. Pollock egg 
and fecundity 

D. Groundfish vertical 
migration & 
subsampling 
experiment 

E. Groundfish/shellfish 
behavioral 
studies 

Area 

S. E. Alaska 

S. E. Alaska 

Kodiak 

S. E. Alaska 

Kodiak 

* chartered vessel; ** NOAA vessel 

Vessels 

Cobb* 

Cobb* 

Chapman* 

Freeman** 

GoldN 
Cloud* 
Nekton 
Gamma* 

Sampling information 

No. of hauls 
No. of Sites or 

Survey period days stations Type of gear successful total 
------------------------------

Mar 18-Apr 25 39 64-508 m 400-mesh 12 14 
Eastern 
otter trawl 

46-82 m Small 2 3 
experimental 
sled trawl 

jul !-Aug 20 51 274-823 m 50 rectangular 15 15 
4 index collapsible 
sites sablefish traps 

Apr !-Apr 13 13 174-278 m Diamond mid- 4 
water trawl 
83- 112 Eastern 9 
otter trawl 

May 31-Jun 5 6 183 329m 90- 105 Nor- 26 35 
eastern trawl 
wfroller gear 

Jul 14-Jul 31 18 55- 244m Research sub- 48 
mersible 
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TABLE 5. Biological data and samples collected during groundfish surveys conducted by the United States in the 
Gulf of Alaska region in 1982. 

Biological data and samples collected 

Measurements 

Type of survey 

ANNUAL SURVEY 

A. Groundfish assessments 
B. Sablefish abundance 

C. Pollock egg and fecundity 

D. Groundfish vertical migra-
tion & subsampling experiment 

E. Groundfish/shellfish behavioral 
studies 

Length/sex 

300 pollock 

Lengthfwt 

18,000 primarily 
of 5 major species 

Maturity Stomach Age 
observations contents structures 

712 sablefish 

207 pollock 
ovaries taken 

712 sablefish 
otoliths 
300 pollock 
otoliths 

170" w 165° w 160° w 155° w 150" w 145° w 140° w 135° w 130° w 
I> I I I I I I I I 

"\. 

if':~7f:r ~ 
I~/ )-~~ c-j ·~ N~ ..... r---tt ~ -f'-r 60" N 

~~-~- tJ r; 

,&J 11f" ~ -~~~....-A ).A -)_ 
' 6 

J. 1!"'..4 fJI n 
)< _[~ ~7f [.,(, .I'"' l:J'I: !lOll~ 

·~ u .I": "• .~ idl~ 
I ii 11.1 

..,. ~ r'l'' • 0 

~ t -. •• I&~ ~ 
IF J:: • J .. • ~ 

~-
,_.. . ~ 07 ',.;' ;:; ~ 1- ... 

55• N 

"' ~ '\. m 
~ -~ 

""' 
~ 
"'! 

SOON 

45" N 

FIGuRE 4. The location of Gulf of Alaska surveys. A=groundfish abundance survey; B=sablefish abun
dance survey; C=pollock egg and fecundity survey; D=groundfish migration and subsampling survey; 
E = groundfish/shellfish behavior survey. 

Island; (3) bottom trawling provided enough pollock 
spawners to supply artificially fertilized eggs for 
ongoing egg and larval development studies; (4) a 
small experimental sled trawl proved to be effective 
in capturing juvenile rockfish during two hauls in 
rocky areas. 

B. An annual sablifish survry which monitors abun
dance and the distribution of sablefish off the coast of 
southeastern Alaska was conducted in 1982 during 
a 51-day period in july-August by the R/V Cobb 
(Fig. 4). Traps were used to capture a total of 
1,400 sablefish. The mean CPUE of marketable-
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sized sablefish (>57 em) continued to decline at all 
four of the sampling sites (Cape Cross, Cape 
Ommaney, Cape Addington, and Cape Muzon), 
down 25% from the 1981 value and down 64% 
from 1979. Prerecruit-sized sablefish increased 11% 
over 1981; 59% over 1979 rates. 

Biological information and samples collected from 
712 sablefish included maturity observations and 
otoliths. Another 674 fish were tagged and released. 

The scheduled sampling scheme of five repetitions 
(five 10-trap sets at each depth at each site) was 
attained at only one of the four sites due to inclement 
weather. Some of the bait used was found to be of 
poor quality and added a potential source of error. 

C. A pollock egg and fecundity survey in the Kodiak 
region investigated various aspects of walleye pollock 
reproduction (Fig. 4). This 13-day cruise, conducted 
during April by the RJV Chapman, followed up an 
ichthyo-plankton survey conducted in the same area 
during 1981. 

In Resurrection Bay, pollock were collected using 
midwater and bottom trawl gear, then artificially 
spawned. The fertilized eggs were sent to a labora
tory to study rates of embryonic development at 
different temperatures. In ShelikofStrait, 150 pollock 
of both sexes were collected for length frequency and 
maturity observations. Ovaries were preserved for 
histological and fecundity studies. Most female 
pollock were observed to be in a spawning or spent 
condition in April. 

D. The vertical migration of groundjish and subsampling 
procedures were investigated off Cape Omanney of 
southeastern Alaska (Fig. 4). The 6-day cruise was 
conducted by the RJV Freeman during May-June. 

The survey's trawl sampling scheme was designed 
to detect any diel vertical migration of groundfish 
species which would affect their availability to bottom 

trawl sampling. Sampling was scheduled so that 
each depth interval was occupied at least once in 
each diel time interval during five days of sampling. 
Preliminary analysis showed that diel vertical migra
tion was only significant for arrowtooth flounder. 
Further analysis is in progress to determine the degree 
to which 24-hour sampling might affect survey results 
for this area and species assemblages. 

In subsampling experiments, all trawl catches were 
subsampled using the methods presently employed 
during NWAFC groundfish surveys. Both the sub
samples and the remainder of the catch were sorted 
to species, weighed, and enumerated. Fifty percent 
of the 18,000 length observations made were of rex 
sole (Glyptocephalus zachirus) and Pacific ocean perch 
(Sebastes alutus). Analyses of the subsampling experi
ments are still continuing. 

The species with the greatest CPUE values for each 
of the depth intervals were: arrowtooth flounder, 
21 kgfha at 180-220 m; Pacific ocean perch, 48kg/ha 
at 220-260 m; Pacific ocean perch, 16 kgjha at 260-
290 m; sablefish, 19 kgfha at >290m. 

E. A behavioral study of groundjish and shellfish was 
conducted near Kodiak (Fig. 4) during an 18-day 
period in July, involving 48 dives with the R/V Gold 
N Cloud, a two-man research submersible. The sub
mersible was launched from the chartered FJV Nekton 
Gamma. 

Observations were recorded on: (1) factors as
sociated with halibut longline bait loss; (2) king 
(Paralithodes spp.) and tanner (Chionoecetes spp.) crab 
behavior in their natural environment and within 
the influence of crab pots; and (3) pink shrimp 
(Pandalus spp.) behavior and distribution on com
mercial fishing grounds. 

In the halibut longline studies, herring used as bait 
were found to disappear from hooks quickly while 

TABLE 6. Groundfish surveys conducted by the United States in the Washington-Oregon-California region in 
1982. 

Description 
-----------------
Type of survey 

CONTINUING 
ANNUAL SURVEY 

A. Sablefish 
abundance 

SPECIAL STUDIES 
B. Widow rockfish 

survey method 
feasibility 

Area Vessels 

S. & central Cobb** 
California 

Central 
Oregon 

Ocean 
Leatkr* 

• chartered vessel; ** NOAA vessel 

Survey 
period 

Oct 24-Nov 18 

Mar 14-Apr 7 

Sampling information 

No. of Sites or 
days stations 

32 

25 

382-1037 m 
Two 
sampling 
areas 

Type 
of gear 

50 rectangular 
sablefish traps 
on 5 10-trap 
groundlines 

Midwater Polish 
rope trawl 

No. of hauls 

successful total 

43 45 

10 10 
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TABLE 7. Biological data and samples collected during groundfish surveys conducted by the United States in the 
Washington-Oregon-California coast region. 

Measurements 

Type of survey Length/sex Lengthfwt 

CoNTINUING ANNUAL SuRVEY 
A. Sablefish abundance I ,873 sablefish 

(lengths only) 
SPECIAL STUDIES 

B. Widow rockfish survey 375 widow 
method feasibility rockfish 

pieces of salmon, Pacific cod, and octopus bait were 
retained for longer periods. Numerous hooked 
halibut were observed to escape from the gear prior 
to its retrieval. 

An intensive search for juvenile rockfish along the 
continental shelf was a primary survey objective, but 
was precluded by inclement weather. 

WAsHINGTON-OREGON-CALIFORNIA CoAsT 

Two survey cruises were conducted along the 
Washington-Oregon-California coast in 1982; a con
tinuation of an annual sablefish abundance survey 
and a widow rockfish assessment feasibility study. 

A. The annual sablefish surv'!)l monitors changes in 
relative abundance and biological condition of 
sablefish at two established sites in southern (Patton 
Escarpment) and central (Bodega Canyon) California 
(Fig. 5 ). In 1982, a 25-day cruise was conducted 
by the RjV Cobb in October-November for this 
purpose. 

At both sites, five groundlines with 10 traps per 
groundline were scheduled to be set along 5 isobaths 
ranging from 400-1,000 m. Five repetitions (50 trap 
lifts) were scheduled at each depth. The sampling 
at the Patton Escarpment site was completed as 
planned. However, three groundlines were lost to 
deep water trawlers at the Bodega Canyon site, 
curtailing the sampling effort there. 

At Patton Escarpment, 753 sablefish were caught 
at an average rate of 30 fish fgroundline/24 hr (based 
on 50 trap lifts per depth interval). At Bodega 
Canyon, 1,019 sablefish were captured at an average 
rate of 68 fishfgroundline/24 hr (based on 30 trap 
lifts per depth interval). The mean length of sable
fish was 51 em at Patton Escarpment and 54 em at 
Bodega Canyon. 

Collected biological data and samples included 
1,873 length measurements and 634 otoliths for age 
and growth studies. As part of ongoing migration 

Biological data and samples collected 

Maturity Stomach 
observation contents Age structures 

634 sablefish 634 sablefish 
otoliths 

142 widow rockfish 50 widow rockfish 75 widow 
rockfish otoliths 
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FIGURE 5. The location of surveys conducted off the Wa
shington-Oregon-California coast. A= sablefish relative 
abundance survey; B=widow rockfish survey method 
feasibility. 
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studies, 1 ,220 sablefish were tagged and released. 
B. The widow rockfish survey investigated the feasi

bility of using hydroacoustic/midwater trawl meth
odology to assess the abundance of widow rockfish 
(Sebastes entomelas). This 25-day survey was con
ducted in March-April by the chartered F /V Ocean 
Leader. Hydroacoustic data were collected in five 
areas off the central Oregon coast along 725 km of 
tracklines (Fig. 5). Midwater fish schools had dif
fering echo signatures and were sampled by midwater 
trawl to determine species composition. 

The results of the survey revealed that widow 
rockfish was a predominant schooling species in all 

areas, along with hake (Merluccius productus) and 
shortbelly rockfish (Sebastes jordani). Trawl samples 
indicated that the echo pattern of widow rockfish 
schools is most likely to be confused with those of 
shortbelly and redstripe rockfish (S. proriger). 

Biological samples and data collected for widow 
rockfish included 375 length measurements, 75 age 
structures, 142 maturity observations and 50 stomach 
samples. For hake, 241 length measurements and 
50 stomach samples were also taken. 

The abundance of two-year-old hake suggested 
that the 1980 year class was unusually large. 

MARINE MAMMAL STUDIES IN 1982 

by L. L. Jones and G. C. Bouchet* 

Research was conducted in 1982 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: 1) censusing of marine 
mammal populations, particularly Dall's porpoise; 
2) monitoring of the incidental take of marine mam
mals, 3) collection of biological samples and data 
from animals incidentally taken in the salmon mother
ship gillnets; and 4) observation of the behavior of 
Dall's porpoise in response to a vessel. 

1. CENSUSING OF MARINE MAMMALS 

U.S. biologists boarded three Japanese salmon 
research vessels in 1982. Their duties were to conduct 
marine mammal sighting surveys, observe gillnet 
operations and marine mammal entanglements, and 
collect biological samples from marine mammals 
taken incidentally in the gillnets. The dates and 
locations of the cruises were: 

Vessel Dates Area 
Oshoru maru June 5- Central North Pacific 

July 10 and southern Bering Sea 
Oshoro maru July 12- Gulf of Alaska to Japan 

August 13 

* National Marine Mammal Laboratory, Northwest & Alaska 
Fisheries Center, National Marine Fisheries Service, NOAA 
Seattle, Washington 

Kumamoto maru June 14- Western North Pacific 
July 29 (44° to 52°N, transects 

at l77°E and 17JCW) 
Hokusei maru July 11- Western North Pacific 

August 11 (38° to 50°N; transects 
at 170°E and 175°E) 

Census surveys were also conducted by U.S. ob
servers on board catcherboats of the Japanese salmon 
mothership fleets, and U.S. research and chartered 
survey vessels. Sighting and analytical methods are 
described in Bouchet (1981) and a summary of the 
results from the 1978-1981 data is given in Bouchet 
(1982). 

Figure l shows the distribution of sighting effort 
by the U.S. in 1982. Table 1 presents the results of 
the analyses of these data. Estimates for the eastern 
North Pacific stratum where there were insufficient 
data to estimate density and abundance directly were 
extrapolated from densities in the adjoining areas. 
Population estimates for Dall's porpoise in the North 
Pacific Ocean and Bering Sea were 759,972 for the 
400 m strip width and 1,259,780 for the 200m width. 

2. MONITORING OF THE INCIDENTAL TAKE 

Incidental take of marine mammals in the Japanese 
salmon mothership fishery was monitored by observers 
on board catcherboats. In each mothership fleet 
one Japanese observer was aboard catcherboats 
throughout the fishing season and U.S. observers 
were aboard two catcherboats during gillnet opera
tions inside the U .S. FCZ. Scoutboats were not 
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FIGURE I. Dall's porpoise sighting survey effort, 1982. The superscribed polygons are the areas used for 
abundance estimation; lines inside these areas are the survey track lines. 

TABLE I. Abundance and density estimates for Dall's porpoise based on data collected during shipboard sighting 
surveys (1982). 

Transects Density 
Percent m Dall's (R) indi- Vari- Variance 95% confidence 

A bun- Var ('f') interval around Stratum of area stratum porpoise vidual sf ance 
szR. dance f t Stratum area (NM2)a sampled =N counted NM2 (millions) 

200 meter strip 
Western-central North 1,029,633 0.232 1,215 877 

Pacific 
0.367 0.00121 377,783 1,279.8 (307,597-447,968) 

Bering Sea 309,874 0.178 255 308 0.559 0.00870 173,191 834.2 (116,312- 230,069) 
Gulf of Alaska 497,395 0.042 99 89 0.423 0.00685 210,406 1,695.2 (128,700-292,112) 
Eastern North Pacific 1,343,397 0.37lb (498,400) 
TOTALS 3,180,299 1,259,780 

400 meter strip 
Western-central North 1,029,633 0.464 1,215 1,059 0.222 0.00043 228,091 450.2 ( 186,462- 269, 720) 

Pacific 
Bering Sea 309,874 0.356 255 389 0.353 0.00277 109,369 265.5 ( 77,280-141,458) 
Gulf of Alaska 497,395 0.085 99 104 0.247 0.00261 122,934 645.9 ( 72,501- 173,367) 
Eastern North Pacific 1,343,397 0.223b (299,578) 
TOTALS 3,180,299 759,972 

a Stratum areas are approximated by straight line integration. 
b Density was obtained from weighted mean of western-central North Pacific and Gulf of Alaska. 

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 marine mammal and bird 
entanglements. 

Table 2 lists the number ofgillnet operations moni
tored in each mothership fleet by area. The total 
number of gillnet sets monitored by observers in 

the FCZ was 414 out of6,271 sets (6.6% ). The total 
percentage of monitored sets for the fishing season in 
all areas was 5.3% (475 out of8,957). 

A total of 292 entangled DaB's porpoise was 
observed during the 1982 salmon mothership fishing 
season. The largest number of Dall's porpoise 
entangled in a single gillnet set was 8. The incidental 
take rates for Dall's porpoise recorded by observers 
in 1981 and 1982 are listed in Table 3. Most of 
the observed incidental take rates in 1982 are sub
stantially higher than in 1981. The observed rates 
inside the U.S. FCZ in 1982 varied from a low of 
0.29 porpoise per set to a high of 0.96. There was 
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TABLE 2. Number of gillnet operations, observed retrievals, days of no fishing and days without U.S. observers 
onboard during operations inside the U.S. FCZ in 1982. 

Number 
Mothership Area of Gillnet Sets 

Kizan maru 

South ofFCZ 301 
U.S. FCZ 1,510 
Bering Sea 407 

2,228 
Jinyo maru 

South ofFCZ 301 
U.S. FCZ 1,545 
Bering Sea 400 

2,246 
Meryo maru 

South ofFCZ 304 
U.S. FCZ 1,534 
Bering Sea 446 

2,284 
Nojima maru 

South ofFCZ 301 
U.S. FCZ 1,672 
Bering Sea 226 

2,199 
TOTALS 8,957 

no significant difference among observers or be
tween fleets (Analysis of Variance). The take rates 
calculated from data supplied to the U.S. observers 
by each mothership fleet ranged from 0.35 to 0.38 
porpoise per set (Table 3). 

The total incidental take was estimated for each 
mothership fleet based on the number of observed 
entanglements, number of gillnet operations observed, 
and the total number of sets by that mothership fleet 
inside the U.S. FCZ. The estimation method is 
described in Jones and Bouchet (1982). 

The estimated incidental take of DaB's porpoise 
inside the U.S. FCZ in 1982 was 4,187 (95% con
fidence interval (C. I.) of3,494-4,881 ). The reported 
incidental take inside the U.S. FCZ was 2,395 DaB's 
porpoise. As in 1981, there was a significant differ
ence between the estimated and reported incidental 
take. The total incidental take by the salmon 
mothership fishery in all areas was reported to be 
3,189. The estimated take was 5,903 (95 % C.l. of 
4,924-6,879). 

The incidental take of Dall's porpoise in 1982 was 
significantly higher than that recorded in 1981 
(p<0.05 Analysis of Variance). Table 4 shows the 
distribution of observed gillnet operations in each 
year and the associated incidental take. The most 
obvious difference between the two years is the lack 
of observed sets north of 52°N in 1981. Therefore, 

Numbers of sets observed 
Days of Days without 

u.s. Japan no fishing U.S. observers 

7 I 
66 35 3 3 

9 2 
66 51 6 

7 0 
66 34 6 2 

9 I 
66 50 7 

7 2 
65 34 4 2 

10 I 

65 51 7 

7 I 

75 39 5 3 
5 2 

75 51 8 
272 203 28 10 

we stratified the fishing area of 1982 into two areas 
(49° to 52°59'N, and 53° to 55°N) and compared 
the take rates. There was a singificantly higher 
take rate in the northern area (1.29) porpoise per set, 
n= 14 sets), in which no observations were made in 
1981, than in the southern area (0.69 per set, n=257 
sets). Since the observer effort reflects the fishing 
effort, the areal difference in the fishing effort may 
have contributed to a higher take rate in 1982. 

We also compared the take rates in the southern 
FCZ area between years (Table 4 ). The take rate 
in 1981 was 0.29 porpoise per set (119 porpoise 
in 402 sets), which was significantly lower than 
the 1982 rate of 0.69 (Analysis of Variance p<0.05 ). 
Examination of Table 4 shows that in some areas 
(e.g., 49°N and l72°E) there was no difference in 
the take rate between years. In other areas (e.g., 
51 °N and 173°E) there was a substantial increase 
in the take rate in 1982. There were no cases where 
the take rate was substantially higher in 1981 than 
in 1982. This implies that either conditions or 
porpoise behavior changed such that the probability 
of entanglement increased, or that more animals 
were present in the fishery area in 1982. 

The frequency distribution of the number of por
poise entangled per set was also compared for the 
two years (Table 5•). There was a significant dif
ference between years (p<0.05 Analysis ofVariance). 
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TABLE 3. Incidental take of Dall's porpoise by Japanese mothership salmon fleet in the U.S. Fishery Conserva
tion Zone in 1981- 1982. 

A. Numbers Taken and Fishery Effort for all catcherboats. 

Reported Estimated from Observer Data Effort (in tans) 

Year FCZ Total FCZ Total FCZ Total 

1982 
1981 

2,395 
1,136 

3,189 
1,361 

4,187 (3,494-4,881 )* 
1,850 (1,493-2,206)* 

5,903 (4,924-6,879)* 
2,862 (2,100-3,109)* 

6,271 
6,235 

8,957 
8,811 

• 95 % confidence limits. 

B. Incidental Take Rates 

I. Jinyo maru 

Year/Okservers 2 

1982 
1981 

0.95 
0.41 

0.96 
0.40 

II. Kizan maru 

Year/Observers 

1982 
1981 

0.81 
0.33 

2 

0.83 
0.41 

III. Meiyo maru 

Year/Observers 2 

1982 
1981 

0.95 
0.22 

0.90 
0.28 

IV. Nojima maru 

Year/Observers 

1982 
1981 

0.41 
0.17 

2 

0.62 
0.21 

In 1982 there were fewer sets with no porpoise 
entangled and a number of sets in which higher 
numbers ofporpoise entangled than in 1981. 

During 67 gillnet operations observed by U.S. 
biologists during salmon research operations a total of 
24 Dall's porpoise were entangled. The entangle
ment rate was approximately 2.6 porpoise per 1,000 
tans (or, for comparison with rates in the commercial 
sets, about 0.87 porpoise per 330 tans). 

Other species reported or observed entangled 
during salmon gillnet operations were 1 Delphinus 
delphis (common dolphin), 1 Eumetopius jubatus 
(northern sea lion), 1 unknown pinniped, and 8 
Callorhinus ursinus (northern fur seal) in the mothership 
fishery and 10 observed on salmon research vessels. 

3. BIOLOGICAL STUDIES 

One marine mammal biologist was on board 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 char
acterization of the incidental take and to collect 

3 4 Total for Fleet 

0.67 0.38 0.35 
0.44 0.25 0.19 

3 4 Total for Fleet 

0.76 0.49 0.37 
0.48 0.36 0.20 

3 4 Total for Fleet 

0.54 0.82 0.36 
0.13 0. 13 0.17 

3 4 Total for Fleet 

0.29 0.41 0.38 
0.29 0.29 0.18 

biological samples and data from Dall's porpoise and 
other marine mammals incidentally taken in the 
salmon gillnets. 

A total of 1,115 Dall's porpoise were returned 
and dissected on board the motherships inside the 
U.S. FCZ in 1982. This represents 46% of the total 
reported incidental take inside the U.S. FCZ (2,395 
Dall's porpoie). In addition, 53 porpoise were col
lected and frozen aboard the motherships during 
operations south of the U.S. FCZ, prior to embarka
tion of the U.S. observers. In addition, Japanese 
nationals dissected 153 Dall's porpoise captured in 
the Bering Sea, north of the U .S. FCZ. Included in 
the animals examined aboard the motherships was 
one black variant and four truei-type of Dall's pro
poise. The remainder were dalli-type of the Dall's 
porpoise. 

Table 6 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 on board each mother
ship is also listed for each area. 
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TABLE 4. Comparisons of number ofDall's porpoise and observed gillnet sets and of take ratio by ! 0 area in 1981 
and 1982 in the U.S. Fishery Conservation Zone. 

Longitude 

170°E 17J•E l72°E 173•E l74°E 

1981 1982 1981 1982 1981 1982 1981 1982 1981 1982 

ss•N 
No. of porpoise I 2 
No. of observed sets 3 3 
Take rate 0.33 0.67 

54°N 
No. of porpoise 2 
No. of observed sets 0 0 0 0 0 0 0 3 0 0 
Take rate 0.67 

-----
53°N 
No. of porpoise 10 0 3 
No. of observed sets 0 0 0 2 0 0 2 0 0 
Take rate 5.0 0 1.5 

52°N 
No. of porpoise 0 I 0 5 
No. of observed sets 0 0 0 I 2 0 0 8 0 
Take rate 0 0.5 0 0.63 

sJ •N 
No. of porpoise 0 I 15 I II 15 9 9 
No. of observed sets 0 3 4 32 2 45 14 39 20 
Take rate 0 0.33 0.25 0.47 0.5 0.24 1.1 0.23 0.45 

so•N 
No. of porpoise 0 8 5 3 13 18 28 32 7 22 
No. of observed sets 5 12 7 36 20 57 39 62 34 
Take rate 0 1.6 0.42 0.43 0.36 0.9 0.49 0.82 0.11 0.65 

49°N 
No. ofporpoise 0 3 7 9 13 21 4 28 
No. of observed sets 0 tl- 8 20 26 38 36 41 30 
Take rate 0 0.38 0.35 0.35 0.34 0.58 0.10 0.93 

48°N 
No. of porpoise 2 4 
No. of observed sets 0 0 0 0 3 0 5 
Take rate 0.67 0.8 

TABLE 5. The frequency of the number of DaB's porpoise entangled per gillnet set in 1981 and 1982. Data 
collected by marine mammal observers on salmon catcherboats. 

Number per set: 

Year 0 2 3 

1981 322 75 14 5 
1982 271 114 32 14 

4. BEHAVORIAL RESPONSE TO VESSELS 

One factor affecting estimates of the abundance is 
the animal's response to the censusing vessel. Some 
Dall's propoise are known to actively approach 

4 5 6 7 8 Total sets 

0 0 0 0 417 
7 3 0 443 

vessels, others may avoid vessels. These behaviors 
will affect the shipboard sighting surveys. To address 
this question of relative movement, a survey was con
ducted 24- 28 August 1982, in southwest Prince 
William Sound, Alaska, to document avoidance/ 
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attraction of Dall's porpoise. A charter vessel and 
a helicopter were used as platforms from which to 
observe and describe the behavior of the porpoise 
and quantify their movements relative to the vessel. 

The vessel chartered for this survey was the M/V 
Vivienne II an 86 ft. former tuna fishing vessel out
fitted with a helicopter landing pad and Bell 206 B3 
("Jet Ranger") helicopter. The Vivienne's cruising 
speed during the survey was approximately 10 kts 
and that of the helicopter approximately 60 kts. 
Five hundred feet (152m) was the standard helicopter 
survey altitude. 

Flight paths were designed to cover a large area 
and yet remain within visual range of the Vivienne. 
For each flight, the helicopter flew directly: over the 
vessel to calibrate position; out along the ship's track 
line for one to six nautical miles; executed a goo turn 
to either port or starboard; flew perpendicular to 
the ship's track for one to four nautical miles; again 
executed a goo turn to fly parallel to the ship until 
abeam of the vessel; and finally turned to fly over 
the vessel. 

The helicopter crew consisted of the pilot and two 
observers-the primary observer was seated next to 
the pilot and the secondary observer (principal data 
recorder) was seated in back of the pilot. When 
porpoises were encountered, the species, number, 
direction of travel, position (Loran), and behavior 
were recorded. Location, direction of travel of the 

porpoises, and behavior were then logged every 2 min 
while the helicopter circled the group. A total of 
10 min was spent on each encounter, after which the 
survey trackline and altitude were resumed at the 
approximate point of departure. 

Marine mammal watches were conducted onboard 
the ship while the helicopter was in flight. These 
watches were conducted by two observers: one on 
the bridge responsible for recording ship position 
(Loran) and helicopter position (range and bearing), 
and the second in the "craw's nest" (35ft. (10m) 
above the water level) acting as the primary shipboard 
observer. 

Behavior and movement of animals were recorded 
by both the helicopter and the shipboard observers 
and were recorded relative to the ship's trackline by 
fixing the position of the sighting to the vessel (both 
distance and angle as well as exact position by Loran). 
Subjective information such as " movement toward 
vessel" (" + "), " movement away from vessel" 
(" - "), or " no net movement " (" 0 ") of the 
podfor individual porpoise was also recorded for 
later evaluation of movement to the Vivienne. 

Five distinct Dall's porpoise behavioral patterns 
were noted. The first three were observed by both 
the shipboard and helicopter personnel while the 
last two were observed only by the helicopter per
sonnel. 

a. Slow roll-a portion of the porpoise's upper 

TABLE 6. 1982 incidental take of Dall's porpoise by the Japanese salmon mothership fleets by area and category. 
Number of animals reported for each category (and percent of take) for each area. Number of animals dis-
sected aboard each mothership (and percent of the number dead) for each area. 

----
Category 

Number 
Mothership Area Dead Released alive Lost Total take dissected 

------ ---------
]iT!)IO mam South of FCZ 22 (55) 6 (15) 12 (30) 4Q 13 (59) 

U.S. FCZ 277 (48) 109 (19) 187 (33) 573 238 (86) 
Bering Sea* 65 (37) 34 (19) 76 (43) 175 49 (75) 

364 (46) 149 (19) 275 (35) 788 300 (82) 
Kizan maru South ofFCZ 30 (58) 9 (17) 13 (26) 52 16 (53) 

U.S. FCZ 290 (48) 132 (22) 176 (29) 598 254 (88) 
Bering Sea* 46 (34) 38 (28) 52 (38) 136 36 (78) 

366 (47) I 97 (23) 241 (31) 786 306 (84) 
Meiyo mam South ofFCZ 16 (35) 6 (13) 24 (52) 46 10 (63) 

U.S. FCZ 326 (55) 74 (12) 193 (33) 593 277 (85) 
Bering Sea* 69 (35) 29 (15) 98 (50) 196 55 (80) 

411 (49) 109 (13) 315 (38) 835 342 (83) 
Nojima maru South ofFCZ 35 (50) 6 ( 9) 29 (41) 70 14 (4Q) 

U.S. FCZ 391 (62) 51 ( 8) 189 (30) 631 346 (88) 
Bering Sea* 27 (34) 13 (14) 41 (52) 79 13 (48) 

453 (58) 68 ( 9) 259 (33) 780 373 (82) 
-----

TOTALS 1,594 505 1,090 3,189 1,321 (83) 

* Bering Sea refers to the area in the Bering Sea outside the U.S. FCZ. 
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TABLE 7. Summary by day of Dall's porpoise observed during the Prince William Sound behavior study. 

Date 

August 24 
25 
26 
27 
28 

No. Pods 

35 
27 
58 
44 
33 

197 

Total Dall's 

123 
74 

165 
142 
110 

614 

Standard 95% confidence 
Mean pod size1 deviation interval 

---------
3.51 1.72 2.94-4.08 
2.74 1.48 2.18-3.30 
2.84 1.09 2.56-3.12 
3.23 1.67 2.74-3.72 
3.33 1.78 2.72-3.94 

3.23 1.58 3.01-3.45 
---

1 Pod size was not different among days (P>0.05, Student's t-statistic). 

TABLE 8. Number of Dall's porpoise reacting to the ves
sel as a function of general sighting cue. 

Movement to No net Moved away 
Sighting cue the vessel movement from vessel 
or behavior (+) (0) (-) 

Slow rolling 9 62 3 
Rooster tail 28 55 12 

body surface visible briefly as the animal 
quietly broke the water surface, arched its 
back, and submerged while maintaining for
ward momentum. 

b. Rooster tail- characteristic V-shaped spray was 
created on the water surface as fast swimming 
porpoise rapidly surfaced and submerged. 

c. Surface splash-" rooster tail " type splashes, 
generally over a short distance, coupled with 
sharp changes of direction of travel at and just 
below the water surface, and subsurface rolls 
about the body axis. 

d. Fast swimming-sustained, rapid rate of swim
ming just beneath the water surface with no 
visible disturbance at the surface. 

e. Deep dive-a continuation of the " slow roll ' 
followed by 1.5-3 min. dives. 

Summary data on pod sizes are presented in Table 
7. We assume that the data include resightings of 
some individuals and groups made during the days 
that two areas were resurveyed (i.e. east and north of 
Montague Island). The modal pod size was three 
animals, similar to that based on observations on the 
Japanese salmon mothership fishing ground. 

The number of Dall's porpoise groups and their 
movements relative to the Vivienne are reported in 
Table 8. Greater numbers of Dall's porpoise were 
observed rooster tailing than slow rolling when 
a positive or negative net movement was observed 
relative to the vessel (p<O.Ol, Analysis of Variance 
test) . 

Of the total porpoise observed, 56.2 % of the pods 
were rooster tailing andfor splashing at the surface, 
and 43.8% were observed in a behaviorial mode 
associated with slow rolling. Fully 71.3% of all pods 
made no apparent net movement towards or away 
from the vessel, while 28.7% did. Of those displaying 
a behavior possibly indicating a response to the vessel, 
71.8% moved to the vessel (not all rode the bow 
wave) and 28.2% moved away from the vessel. 
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UNITED STATES CRAB RESEARCH IN THE EASTERN 
BERING SEA DURING 1982 

by R. S. Otto*, R. A. Macintosh*, T. M. Armetta*, W. S. Meyers*, 
J. McBride*, and D. A . Somerton**. 

Research conducted during 1982 included a trawl 
survey, tagging studies and life history investigations. 
The trawl survey was conducted to assess the dis
tribution and abundance of king crabs (Paralithodes 
camtschatica and P. platypus), tanner crabs (Chionoecetes 
bairdi and C. opilio) and Korean hair crab (Erimacrus 
isenbeckii). In 1982, we tagged blue king crab (P. 
platypus) and gave special consideration to sum
marizing results of tagging studies on tanner crabs. 
We also summarized life history studies of blue king 
crab (P. platypus). The trawl survey was conducted 
from aboard the RfV Chapman and the F fV Pat San 
Marie; tagging studies were conducted aboard the 
F/V Flying Cloud; and, life history data were collected 
on all vessels. 

TRAWL SuRVEY METHODS 

In comparison with 1981, the 1982 survey covered 
more of the area near Nunivak Island and northwest 
of St. Matthew Island, but it did not extend as far 
west (Fig. 1 ). Additional area coverage was neces
sary to accomodate suspected changes in crab dis
tribution, while deletions resulted from loss of fishing 
gear. Both surveys included all commercially im
portant segments of crab stocks. The 1982 survey 
consisted of 349 successful trawl tows and covered 
an area of approximately 133,200 square nautical 
miles. Survey vessels usually made tows in the cen
ters of 20 nautical mile (51.8 km) grid squares. 
Sixteen tows were, however, made at the corners of 
grid-squares in the Pribilof Islands area in order to 
increase the precision of blue king crab abundance 
estimates. We summarized distributional data as 
the mean number of crab taken per square nautical 
mile (2.59 km) in each square. Bottom temperature 
data (expendable bathythermograph) were also sum
marized by grid square (Fig. 2). 

Both vessels used an eastern otter trawl with 
a 25.3 m headrope and a 34.1 m footrope. This 
trawl was adopted as the standard sampling gear 
in 1982. Measured wing spread ranged from 14.3 m 

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Kodiak, Alaska. 

** Current address: Dept. of Fish and Wildlife, Oregon State 
University, Corvallis, Oregon. 

to 17.7 m as compared to an average of 13.7 m for 
the 400 eastern otter trawl used in previous surveys. 
An effective fishing width of 12.2 m was used for 
many years for the 400 eastern trawl and an effective 
width of 15.2 m was used for the new trawl. In this, 
as well as previous surveys, we assumed that effective 
width was 90% of the mean measured wing spread 
(Wathne 1977). Trawls were towed for one-half 
hour at each station and most tows were 1.4 to 1.8 
nautical miles (2.2 to 2.9 km) long. 

We used a combination of the area-swept technique 
(Alverson and Pereyra 1969) and stratified sampling 
(Cochran 1963) to provide estimates of abundance. 
Stratification and subsequent calculations followed 
the same methodology employed in previous years. 
Strata consisted of groups of grid squares within 
management districts. We combined stratum esti
mates to provide abundance estimates by districts. 
These districts are: Northern (north of approxi
mately 58°N); Bristol Bay (south of approximately 
58°N and east of 168°W longitude- formerly called 
Southeastern); and Pribilof (south of approximately 
58°N and west of 168°W). 

RELATIVE FISHING PowER 

We judged relative fishing power by comparing 
the mean catch rates (crab per square nautical mile) 

FIGURE I. NMFS eastern Bering Sea crab survey areas 
in 1981 (heavy black outline) and 1982 (shaded area). 
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FIGURE 2. Bottom temperatures (°C) at stations surveyed during the May-July, 1982 survey in the eastern 
Bering Sea. 

of the two vessels. In the area east of l73°W, the 
R/V Chapman made tows in even-numbered columns 
of grid squares while the F/V Pat San Marie made 
tows in odd-numbered columns. Both vessels cov
ered large portions of the ranges of red king crab 
(P. camtschatica) and both species of tanner crabs. 
We did not attempt to calculate relative fishing 
power for blue king crab, Korean hair crab or hybrid 
(C. bairdi X C. opilio) tanner crab because of small 
sample sizes. 

significant. In the case of C. opilio the F /V Pat San 
Marie caught more small ( <95 mm) males but fewer 
females. Since females of all three species tend to 
be smaller than males, differences in catch rates did 
not seem to involve size selectivity. Differences in 
mean catch rates may well have resulted from the 
localities trawled by each vessel rather than differences 
in fishing power. In any case, differences were 
negligible with respect to large and mid-sized males 
of all three species tested. Since these groups of 
males are of primary interest, we made no adjust
ments to the data. 

Results of relative fishing power calculations 
(Table l) were somewhat ambiguous. There were 
large differences between the average catch rates of 
the two vessels for red king crab and C. opilio tanner 
crab. Differences in mean catch rate for various 
size-sex groupings of C. bairdi, however, appeared 
negligible. The F/V Pat San Marie caught signi
ficantly more female and small ( < llO mm) male red 
king crab than the R fV Chapman. Differences in 
catch rates for mid-size (ll0-134 mm) and large 
(> 134 mm) males were however, smaller and not 

DISTRIBUTION AND ABUNDANCE OF CRABS 

Red King Crab 

This species occurred throughout the area east of 
l65°W. long. and their distribution extended west 
to l69°W. long. in the northern portion of their range. 
A few crab were also taken in the Pribilof Islands 
area. In contrast with previous surveys, we found 
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TABLE I. Results of the 1982 comparative fishing experiment between the R/V Chapman and the FfV Pat San 

Marie. Means, differences, and standard errors are in units of crabs per square nautical mile. 

Catch Rates 

R/V Chapman F/V Pat San Marie Mean Standard 
Difference Error 

SPECIESa Mean Std. err. Mean Std. err. (d) (Sd) tb 
--------

Red King 
() <110 610.6 192.6 4,752.0 2,172.3 -4,141.4 2,180.8 -1.90* 
() 110-134 280.4 85.3 557.8 48.0 -277.4 218.6 -1.27 
() >134 100.7 24.7 133.7 30.2 -32.9 39.0 - 0.84 

!;l!;l 1,253.8 290.2 5,276.2 2,178.0 -4,022.4 2,197.2 - 1.83* 
ToTAL 2,245.6 534.6 10,720.0 4,423.0 -8,474.1 4,455.5 -1.90* 

C. bairdi 

() <IIO 1,143.7 203.4 1,240.8 224.6 -97.1 302.9 -0.32 
() I 10-134 642.1 141.3 744.0 159.6 -101.9 213.1 -0.47 
() >134 158.9 54.1 171.8 30.1 -12.9 61.9 -0.21 

!;l!;l 2,190.2 724.0 2,141.4 619.4 48.8 952.8 0.05 
ToTAL 4,138.1 952.7 4,298.0 892.8 -159.9 1,305.6 -0.12 

C. opilio 

() <95 17,298.0 3,268.9 22,256.0 4,328.3 -4,958.3 5,424.0 -0.91 
() 95-109 1,301.6 305.9 1,554.5 379.8 -252.9 487.6 -0.52 
() >109 192.7 51.5 185.6 42.0 7.1 66.5 0.11 

!;l!;l 33,710.0 10,075.0 17,510.0 5,694.2 16,200.0 11,573.0 1.40 
ToTAL 52,508.0 11,133.0 41,517.0 7,851.3 10,991.0 13,623.0 0.81 

a Numbers refer to carapace length (mm) of king crabs and carapace width (mm) of tanner crabs. Sample sizes ranged 
from 48 to 109 tows. 

b Computed according to Steel and Torrie (1960, p. 82), significant at 90 (*)percent level. 

TABLE 2. Annual abundance estimates (millions of crabs) for P. camlschatica in the Pribilof and Bristol Bay Dis-
tricts from NMFS surveys. 

Carapace Length (mm) 
-----

Males 2 Females 
Grand 

Year <110 110-134 >134 120-134 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 
1972a 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 
1982h 107.2 17.4 4.7 8.5 129.3 77.2 54.8 132.0 261.3 
Limits• 
Lower 74.2 13.2 3.7 6.2 96.0 46.2 44.4 99.3 214.6 
Upper 140.2 21.5 5.6 10.8 162.6 108.3 65.2 164.8 308.0 

± % 31 24 21 27 26 40 19 25 18 

a Limited survey in 1971, data not used for population estimates. 
b 1982 data includes small numbers of crab from the Northern District. 
c 95% confidence limits for 1982 estimates. 
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FIGURE 3. Distribution and relative abundance (numbers per square mile) of male red king crab (P. 
camtschatica) greater than 134 mm carapace length, in the eastern Bering Sea during May-July, 1982. 

more red king crab in areas to the northwest, and 
fewer crab in the southwestern portion of the survey 
area. The distribution of large (>134mm) males 
(Fig. 3) was sparse relative to previous years; rela
tively high concentrations were mostly associated 
with offshore areas north of 57°N. lat. and nearshore 
areas south of 57°N. lat. Large males were found 
over a greater portion of the species range than other 
size-sex categories. The distribution of other size
sex categories listed in Table 2 was largely the same 
as that of large (>89 mm) females (Fig. 4). 

The abundance oflarge ( > 134 mm) males declined 
significantly (p=0.05) from 1981 to 1982 (Table 2). 
Severe declines in the abundance of large males have 
occurred in each of the past three years and their 
abundance is now the lowest on record. Estimates 
of pre-recruit (110-134 mm and 120-134 mm) male 
abundance were similar in 1981 and 1982, and a 
significant increase in abundance of small ( < 110 mm) 
males gave rise to an overall increase in the abun
dance of males. The abundance of small ( <90 mm) 

females also increased significantly while that of large 
females was stable. An abnormally high (>20%) 
proportion of old-shelled, non-ovigerous large females 
were taken during the survey and later noted during 
the fishery (September-October 1982). By conse
quence, reproductive conditions are considered poor. 
While large increases in the abundance of small males 
and females provide evidence for future improvement 
in this resource, prospects for recruitment stemming 
from this year's reproduction are uncertain. 

As was true in 1981, recruitment to the large male 
population was less than expected. The 1981 fishery 
removed 5.5 million crab from an estimated popula
tion of 11.3 million. Even allowing for 50% mor
tality over the following year, a post-recruit popula
tion of about 2.9 million crab would be expected. 
Given a population of 8.9 million male crab in the 
120 to 134 mm interval, and allowing 10% annual 
rates of mortality and skip-molting, expected re
cruitment would be over seven million crab. A 
population of about 10 million large males was hence 
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FIGURE 4. Distribution and relative abundance (tens of crab per square mile) of female red king crab (P. 
camtschatica) greater than 89 mm carapace length, in the eastern Bering Sea during May-July, 1982. 

to be constant from year to year. 
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expected as compared to the 1982 survey estimate of 
4. 7 million. Over each of the past two years, a 
deficit of about 50% in the expected population of 
large males has occurred. There has evidently been 
an unexplained increase in the mortality of pre
recruit males. If mortality rates remain high, it is 
unlikely that any increase in the abundance of large 
(> 134 mm) males will be seen in 1983. 

Blue King Crab 

There are two commercially important blue king 
crab stocks in the eastern Bering Sea (Fig. 5). The 
historically more important fishery exploited the 
Pribilof Islands population, while essentially all of 
the newer Northern District fishery occurs in the St. 
Matthew Island area . During trawl surveys, crab 
taken in the St. Matthew Island area are usually 
smaller than those found in the Pribilofs, and the 
average size of crab taken in the two fisheries differs 
correspondingly (Eaton 1981). The distribution of 
various size-sex categories in these two stocks tends 

In the Pribilof Islands area, estimated abundance 
for all categories of males declined significantly 
(p=0.05) from 1981 to 1982 (Table 3). Declines in 
estimates of female abundance also occurred but were 
not statistically significant. Preliminary results from 
the 1982 fishery confirmed a substantial decline in 
abundance of large (> 134 mm) males. Although 
the correlation between abundance of pre-recruit 
(110 to 134 mm) males and large males has been low, 
simultaneous declines in both groups indicate that 
exploitable stocks will probably remain low over the 
next several years. 

The estimated abundance of large (> 119 mm) 
males in the St. Matthew Island area increased from 
3.1 million crab in 1981 to 6.8 million in 1982 (Table 
3) and gave rise to significant (p=0.05) increases in 
estimates of total male and overall population. 
Increases in the estimated abundance of other size-sex 
categories were not significant. The 1982 fishery 
occurred in August and produced a record 3.9 
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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 
---- --- ----------------------------------- ----

Carapace Length (mm) 

Males Females 
Grand 

Year <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 0.8 101.9 102.7b 110.2b 
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 
Limits• 
Lower 1.1 2.0 0.7 0.5 1.8 3.4 0.3 4.4 5.1 9.1 
Upper 2.1 2.9 1.6 1.0 2.6 4.8 1.1 12.9 13.6 17.8 

± % 32 18 40 34 19 17 62 49 46 32 
-- -- - -------- --

Northern Districtc 
-- -~------- -- -

Carapace Length (mm) 
----------- -- ---

Males Females 
------ Grand 

Year <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 
Limits• 
Lower 1.5 1.1 5.4 9.9 0.0 0.2 0.4 10.9 
Upper 4.9 4.2 8.1 15.2 0.9 1.2 1.8 16.4 

± % 54 59 19 21 110 77 64 20 
---------

• 95% confidence limits for 1982 estimates. 
b Estimates for females and grand total considered unreliable in 1980. 
c Length categories reflect smaller average size in the Northern District compared to the Pribilof District; 80 mm is the median 

size at maturity for females . 

thousand tons compared to 2.2 thousand tons in 1981. 
Abundance of pre-recruit (105 to 119 mm) males 
appears to be stable, and since the fishery removed 
only about 2.0 million crab in 1982, the abundance 
of large males is expected to remain high in 1982. 
Longer term recruitment patterns are not clear 
because small ( < 1 OS mm) males are not well repre
sented in our sampling and no information on growth 
rates is available. 

Tanner Crab (C. bairdi) 

The distribution of C. bairdi extended from inner 
Bristol Bay (l59°W. long.) to the western boundary 
of the survey area (ll7°W . long.). They were most 

abundant in southern and western portions of the 
area. The distribution of mid-sized (85-129 mm) 
males (Fig. 6) is representative of the overall distri
bution. Smaller crabs ( <85 mm) of both sexes were 
usually found in higher abundance along southern 
and western fringes of the species distribution, par
ticularly in areas near the continental slope. Larger 
males ( > 129 mm) were found, in low abundance, 
sporadically throughout the area. 

Estimated abundance of almost all size-sex cate
gories in the two southern districts declined signi
ficantly (p =0.05) over the past year (Table 4 ). Only 
the number of large females was stable. There has 
been a general decline in the abundance of C. bairdi 
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FIGURE 5. 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 May-July, 1982. 

TABLE 4. Annual abundance estimates (millions of crabs) for tanner crab in the Pribilof and Bristol Bay Districts 
from NMFS surveys. 

C. bairdi 

Carapace width (mm) 

MALES FEMALES 

147 

GRAND 
Year <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 192.7 159.6 111.1 463.4 328.4 215.8 544.2 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 
Limits a 

Lower 24.7 90.2 14.8 135.2 88.6 63.7 167.3 311.8 
Upper 32.6 109.2 20.0 156.4 164.1 103.5 252.6 399.7 
+" - 0 14 10 15 7 30 24 20 12 

Continued ... 
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TABLE 4. Continued. 

C. opilio 

Carapace width (mm) 
----

MALES FEMALES 
GRAND 

Year <110 >109 Total <65 >64 Total TOTAL 

1973 115.2 84.7 199.8 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 
Limits a 
Lower 660.6 8.0 671.3 987.9 54.5 1,077.8 1,837.2 
Upper 858.1 13.5 868.9 1,879.9 128.4 1,972.9 2,753.8 

± % 13 26 13 31 40 29 20 
-------

C. bairdi X C. opilio 

Carapace width (mm) 
-------- --

MALES 

Year <110 >109 Total 

1973 
1974 
1975 47.5 33.8 81.3 
1976 27.8 16.5 44.3 
1977 141.2 15.4 156.6 
1978 11.8 5.6 17.5 
1979 9.8 4.9 14.7 
1980 1.9 1.7 3.7 
1981 1.4 0.8 2.1 
1982 2.9 0.5 3.4 
Limits• 
Lower 2.1 0.3 2.5 

Upper 3.7 0.7 4.3 
+0 
- 0 29 46 25 

a 95° 0 confidence for 1982 estimates. 

in these two districts since 1977, and the abundance 
oflarge males has been declining since 1975. Overall 
declines in the population, and the extremely low 
abundance of large males, indicate that few crab 
will be available to the fishery over the next one to 
two years. 

Changes in the abundance of males in the Northern 
District (Table 5) were not statistically significant, 
but increases in the estimated abundance of females 
were improbably large. Size frequency data for 
females showed that most of the apparent increase 
in abundance was associated with crab in the 70-79 

----- ------ ------
FEMALES 

------------- ------- GRAND 
<65 >64 Total TOTAL 

---------

190.8 28.9 219.7 301.0 
1.1 13.9 15.0 59.3 

141.2 53.7 194.9 351.5 
7.5 8.7 16.2 33.8 

25.9 20.4 46.3 61.0 
0.2 4.8 5.0 8.7 
3.4 4.5 7.9 10.0 

16.5 11.7 28.1 31.5 

1.2 6.7 12.0 15.4 
31.8 16.6 44.2 47.6 
93 42 57 51 

mm interval. Almost all the females of this size were 
taken at only three stations (L27, L29, L30). This 
extreme aggregation probably lead to an upward 
bias in the average density of female crab and an 
inflated population estimate. Since we are pri
marily interested in the abundance of males, however, 
it is sufficient to state that the abundance of C. bairdi 
in the Northern District is apparently stable. 

Tanner Crab (C. opilio) 

We found this species over almost all of the survey 
area. The distribution of small ( < II 0 mm) males 
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FIGURE 6. Distribution and relative abundance (tens of crab per square mile) of male C. bairdi 85-129 mm 
carapace width, in the eastern Bering Sea during May-July, 1982. 
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(Fig. 7) was representative of the overall population 
except that females were even less abundant than 
small males in southeastern portions of the survey 
area. The distributions of most size-sex groupings 
were similar to those in previous years. The dis
tribution of large males was, however, markedly 
different since there were few large male crab in 
the Pribilof Islands area and relatively more in the 
Northern District (Fig. 8). Relatively high concen
trations of large males were also found 100-120 
nautical miles south and southwest ofNunivak Island 
where they were absent in 1981. 

in the abundance of all categories of males, but no 
significant changes in the abundance of females 
(Table 5). Increases in abundance of large males 
(>109 mm) in the Northern District were about 
equal to decreases in the two southern districts. 
The overall abundance of large males in the survey 
area was hence stable, while their distribution was 
not. 

The abundance of all categories of males in 
southern districts declined significantly (p=0.05) 
from 1981 to 1982 (Table 4). There were no sta
tistically significant differences in female abundance. 
Landings of a record 23.4 thousand tons or 34.4 
million crab in 1981 (Eaton 1981) and about 24 
million crab in 1982 undoubtedly contributed to 
declining abundance. In the Northern District, 
there were statistically significant (p =0-05) increases 

Hybrid Tanner Crab 

Hybrid (C. bairdi xC. opilio) tanner crabs were 
found in zones of overlap between habitats of the 
parent species. The distribution of small ( < 110 mm) 
males was representative (Fig. 9). We found hybrid 
females at relatively high concentrations northwest of 
the Pribilofs and in other shelf-edge areas. Males 
were generally more dispersed than females. Dif
ferences in the distribution of hybrid tanner crabs 
from year to year have been slight. 

The apparent abundance of hybrids increased in 
both the southern districts (Table 4) and in the 
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FIGURE 7. Distribution and relative abundance (hundreds of crab per square mile) of male C. opilio less than 
110 mm carapace width, in the eastern Bering Sea during May-July, 1982. 

Northern District (Table 5 ). Inordinate increases 
in female abundance in the Northern District are 
explainable as an artifact similar to that encountered 
with C. bairdi. Other increases are not readily ex
plained. Differences in the subjective judgment of 
field personnel as to classification of hybrids were 
probably an important factor. 

Estimated abundance for all categories of male 
hair crab in the Pribilof District has declined signi
ficantly over the past year (Table 6). Abundance 
also declined in Bristol Bay. Very few females have 
been taken during our surveys and abundance es
timates are not meaningful. Declining populations 
in the Pribilof District and the paucity of males < 90 
mm may indicate continued declines in abundance. 

Korean Hair Crab 

Korean hair crab occurred from the Pribiloflslands 
area to the north side of the Alaska Peninsula and in 
Bristol Bay. A few scattered individuals were found 
as far north as St. Matthew Island. Small males 
(Fig. 10) occurred in two distinct pockets, one sur
rounding the Pribilof Islands and one just north of 
the Alaska Peninsula. Large males were widely 
distributed, but large concentrations occurred only in 
the Pribilof Islands area (Fig. 11 ). The distribution 
of females mirrored that of small males. Distribu
tions of crab in all size-sex categories were similar in 
1981 and 1982. 

TAGGING STUDIES 

Tagging experiments are underway on all commer
cially important species of king and tanner crab 
(Table 7). Tagging of king crabs has followed the 
long-established methodology using isthmus or 
" spaghetti " tags. Tagging of tanner crabs has been 
experimental in that no established procedures exist, 
and has included several modifications ofT -bar tags 
as well as Peterson disks. Our tagging studies have 
been seriously hampered by low return rates. The 
causes of these low return rates are not well under-
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FIGURE 8. Distribution and relative abundance (numbers per square mile) of male C. opilio greater than 
109 mm carapace width, in the eastern Bering Sea during May-July, 1982. 

stood, but almost certainly, do not reflect low harvest 
rates. 

King Crabs 

Red king crab are being studied to monitor possible 
changes in migrations, growth and mortality rates . 
Returns from 1981 red king crab releases were, 
however, too few to warrant analysis. 

Until 1982, we tagged blue king crab during 
tagging studies, of other species, on a time available 
basis. This year, tagging of blue king crab was our 
primary objective. Male blue king crab >80 mm 
carapace length were tagged in the St. Matthew 
(2,140 crab) and Pribilof (3,537 crab) Islands areas. 
This was the first tagging study in the St. Matthew 
Island area. 

We have obtained a preliminary estimate of in
cremental growth for large male blue king crab from 
the Pribilof Islands area, but have not quantified 
the frequency of molting. Some growth was observed 
in 108 recaptured crab, and forty-five of these had 

been at large for 12 to 18 moths. These latter crab 
ranged from 139 to 171 mm in carapace length when 
tagged and their average growth increment was 15.5 
mm or 10.6% ofinitiallength. Assuming that these 
crab molted once, their incremental growth was 
almost identical to the 16 mm increment reported 
for Bristol Bay red king crab of comparable s1zes 
(Weber and Miyahara 1962). 

Tanner Crabs 

Mark and recapture studies have been underway 
for C. bairdi since 1978 and for C. opilio since 1980. 
A total of 10,405 C. bairdi and 10,835 C. opilio have 
been tagged. Male C. bairdi ~ 140 mm carapace 
width were tagged in 1978 and males~ 110 mm width 
were tagged in 1979. Male C. opilio ~80 mm width 
were tagged in 1980. Both single and double tagging 
were employed. Double tagging experiments were 
used to determine annual tag loss rates according to 
methods described by Seber (1973). Tags desig
nated as modified or experimental T-bar (Table 7) 
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TABLE 5. Annual abundance estimates (millions of crabs) for tanner crab in the Northern District from NMFS 
surveys. 

C. bairdi 

Carapace width (mm) 

MALES FEMALES 
GRAND 

Year <85 85-129 >129 Total <85 >84 Total TOTAL 

1978 66.0 7.5 0.6 74.1 121.2 7.8 129.0 203.1 

1979 26.7 3.8 0.1 30.6 48.0 3.5 51.5 82.1 
1980 44.0 10.3 0.1 54.4 100.3 9.3 109.6 164.1 
1981 23.3 24.4 0.4 48.1 51.1 3.9 55.0 103.1 
1982 12.6 39.4 2.6 54.5 288.4 15.4 303.8 358.3 
Limits a 
Lower 6.4 24.9 -0.5 38.5 135.0 5.3 150.1 203.8 
Upper 18.8 53.8 5.8 70.6 441.8 25.5 457.5 512.9 

± % 49 37 121 29 53 66 51 43 

C. opilio 

Carapace width (mm) 

MALES FEMALES 
GRAND 

Year <110 >109 Total <65 >64 Total TOTAL 
----

1978 1,344.6 10.6 1,355.2 1,464.4 29.7 1,494.2 2,849.3 
1979b 10,213.0 6.5 10,219.5 12,563.0 49.9 12,612.9 22,832.4 
1980 1,989.4 4.2 1,993.6 2,966.5 46.0 3,012.5 5,006.0 
1981 934.4 6.5 940.9 1,137.4 46.9 1,184.4 2,125.3 
1982 1,292.2 10.9 1,303.1 1,036.2 96.9 1,133.1 2,436.2 
Limits• 
Lower 1,120.9 8.5 1,131.8 789.5 39.1 879.7 2,130.3 
Upper 1,463.5 13.4 1,474.4 1,282.9 154.7 1,386.5 2,742.0 

± % 13 23 13 24 60 22 13 

C. bairdi X C. opilio 

Carapace width (mm) 

MALES FEMALES 
GRAND 

Year <110 >109 Total <65 >64 Total TOTAL 

1978 0.6 0.1 0.7 0.3 0.7 1.0 1.7 
1979 1.1 0.4 1.5 2.0 1.6 3.6 5.1 
1980 1.3 0.7 2.0 4.6 10.9 15.6 17.6 
1981° 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1982 1.3 0.1 1.4 12.0 50.1 62.1 63.6 
Limits a 
Lower 0.4 0.0 0.5 0.6 20.7 30.6 32.1 
Upper 2.3 0.2 2.4 23.4 79.4 93.6 95.1 

± % 67 116 64 95 59 51 50 

a 95% confidence intervals for 1982 estimates. 
b Survey estimates ofthe smallest size groups in 1979 are not comparable to other years due to large differences in area coverage. 
c All estimates less than 0.05 in 1981. 

were designed to remain attached to the crab through 
one or several periods of ecdysis. McBride (1982) 
provided detailed descriptions of tag construction, 
tagging methods, and results. A brief summary of 

results is given below. 
Tanner crab tagging experiments were unsatis

factory in that return rates were low (2 to 8% in the 
first year) and only a few growth records were 
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FIGURE 9. Distribution and relative abundance (numbers per square mile) of male hybrid tanner crab (C. 
bairdi xC. opilio hybrids) less than 110 mm carapace width, in the eastern Bering Sea during May-July, 1982. 

obtained. We have suspended these studies until 
better methods of tagging and tag recovery are 
available. 

Calculated tag loss rates for C. bairdi released in 
1979 and recovered in 1980 indicate a similar reten
tion rate for the experimental short shank and experi
mental long shank tags (Table 8) . Loss rates of ex
perimental and standard T-bar tags were nearly 
identical. Rates of T-bar tag loss were also about 
the same as those of disk tags. 

Only 16 C. bairdi and 7 C. opilio have been returned 
that showed an increase of carapace width. Thirteen 
C. bairdi, that were recaptured within 12 months of 
release, increased an average of 21.0 mm or 15.1% in 
carapace width. Carapace widths at time of release 
ranged from 122 to 163 mm. In comparison, C. 
bairdi tagged in Ugak Bay (Kodiak Island) ranging 
from 110 to 148 mm carapace width showed an 
average growth of 24.6 mm or 18.6% (NMFS, 
unpublished data). In Chiniak Bay (Kodiak Island), 
growth per molt for male C. bairdi between 120 and 

129 mm averaged 26 mm or 20.9% (Donaldson 1980). 
Average growth per molt of C. bairdi in Kodiak Island 
waters is slightly higher than it is in the Bering Sea, 
and may reflect the generally warmer conditions 
found in Kodiak. Only six C. opilio recovered within 
12 months of release exhibited growth. These crab 
ranged in size between 108 and 124 mm when released 
and displayed an average increase of 15.6 mm or 
13.7%. 

Information on movements of C. bairdi was obtained 
from 1979 tag releases north of the Alaska Peninsula. 
Detailed information on the location of recapture is 
available for 32 crab recovered in 1980 and for 60 
crab recovered in 1981. C. bairdi recaptured within 
one year of release moved an average net distance of 
73 km with a range of 7 to 87 km. Movements of 
crab at large for I to 2 years averaged 80 km and 
ranged from 10 km to 359 km. Usually, movement 
for both groups was to the south or southwest. 
Donaldson (1980) found the average movement of 
individuals in the Kodiak Island area to be about 
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FIGURE 10. Distribution and relative abundance (numbers per square mile) of male Korean hair crab (E. 
isenbeckii) less than 90 mm carapace length, in the eastern Bering Sea during May-July, 1982. 

24 km and in a general inshore-offshore direction. 
Bathymetry of the Kodiak Island region is highly 
irregular and includes numerous bays, banks, and 
gulleys that may influence both direction and distance 
travelled by tanner crabs. An absence of bays and 
a relatively uniform bathymetry in the eastern Bering 
Sea may have contributed to the greater distances 
travelled by C. bairdi in this region. 

Forty-nine C. opilio tagged just east of the Pribilof 
Islands during 1980, were recaptured during the 1981 
fishing season with sufficient information to determine 
distance and direction of movement. Net distances 
from release sites ranged from 11 to 171 km, and 
averaged about 79 km. The majority of individuals 
moved in a south to southwest direction. Although 
only one year's recovery data are available, move
ments of C. opilio appear to be similar to those of 
C. bairdi. It is worth noting, however, that the geo
graphic distribution of fishing effort may have influ
enced results for both species. 

LIFE HISTORY STUDIES 

Studies have included fecundity, rate of egg devel
opment, pathology and size at maturity for hair crab, 
red king crab, blue king crab, and C. bairdi. Studies 
of blue king crab have been most extensive (Somerton 
and Macintosh 1982) and are summarized below. 
Work on other species is less complete and will be 
reported in the future. 

We began our involvement with the observation 
that barren, mature female blue king crab were fre
quently found in the Pribilof Islands area during 
the summer months (Otto et al. 1980). Sasakawa 
(1973, 1975a) had previously observed high fre
quencies of non-ovigerous females in the western 
Bering Sea and attributed this occurrence to a 2 year 
reproductive cycle. Sasakawa maintained that about 
19 months were spent incubating eggs and 5 months 
were spent in a barren condition (old shell females 
with empty egg cases attached to the setae of the 
pleopods). 
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FIGURE II. 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 May-July, 1982. 

We undertook studies to test Sasakawa's ideas and 
compare reproductive patterns in several populations 
of blue king crab . We soon found that other aspects 
of the blue king crab's biology were poorly known 
and, hence, added studies of the size at maturity, 
fecundity, length-weight relationship and parasitology. 
We included populations from Prince William Sound, 
Olaga Bay (Kodiak Island), St. Matthew Island and 
the Pribilof Islands. For logistic reasons, Olga Bay 
was the focus of year-round studies (sampling m 
March, April, June and January, 1980-1981). 

Reproductive Cycle of Blue King Crab 

During four sampling periods at Olga Bay, 759 crab 
were captured (422 males and 337 females) using 
ring nets and SCUBA diving. Of the total, 180 crab 
were juveniles ( <90 mm carapace length). Sample 
sizes ranged from 155 to 229 crab per sampling period, 
and included from 53 to 108 females . 

Grasping pairs were observed in January and 
March, in shallow ( < 3 m) water near pilings and 

rocks, or occasionally on open soft bottom. In 
January, four of 10 grasped females were primiparous 
and five were multiparous (one was immature). 
In March, seven grasping pairs were observed and all 
females were multiparous. The average length of 
grasping males was smaller ( 134 mm) in January than 
in March (143mm, t-test, df=l4, p<0.05) and the 
sizes of grasping males and females was correlated 
(rank correlation coefficient=48, df = 14, p<0.05). 
Small males apparently tended to mate with primi
parous females early in the breeding season. 

We observed egg hatching only during January and 
March. Two females in January and eight in March 
clearly had eggs in the process of hatching. Five 
of the March females were being grasped by males 
while hatching was in progress. Ovary weights of 
females collected during January and March ranged 
from 1 to 94 gms. Grasping females, however, had 
ovaries that were consistently heavier than those of 
most non-grasping females (Fig. 12), and appeared 
to be on the verge of extruding eggs. All nine grasp-
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TABLE 6. Annual abundance estimates (millions of crabs) for Korean hair crabs (Erimacrus isenbeckii)from NMFS 
surveys. 

Pribilof District 
-----------

MALES by carapace length (mm) 
FEMALES GRAND 

Year <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 

Limits" 
Lower 0.5 3.5 4.4 0.0 4.5 
Upper 1.4 7.2 8.2 0.3 8.4 

+ % 51 34 30 114 30 

Bristol Bay District 

MALES by carapace length (mm) 
FEMALES GRAND 

Year <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 
Limits• 
Lower 0.1 1.3 1.6 0.0 1.8 
Upper 0.7 2.4 2.9 0.3 3.1 

+ % 76 30 28 82 27 
----------

Northern District 

MALES by carapace length (mm) 
GRAND 

Year <90 >89 

1979 0.4 1.4 
1980 0.1 0.8 
1981 0.0 0.2 
1982 0.1 0.5 
Limits" 
Lower 0.0 0.2 
Upper 0.1 0.7 

+ % 142 53 

a 95% confidence limits for 1982 estimates. 

ing females taken in January were in the pre-molt 
condition as determined by histological examination 
(Dr. P. Johnson, NMFS, Oxford, MD 21654, pers. 
comm.). These facts strongly suggest a 12 month 
reproductive cycle in at least one segment of the Olga 
Bay population. 

Forty-three percent of the mature females 
(~90 mm) sampled from Olga Bay were barren. 
The percentages by season from January through 
the October sampling period were: 46, 52, 33, and 
38% respectively. Presence of non-ovigerous females 
is hence a persistent feature of the population through-

FEMALES 
TOTAL TOTAL TOTAL 

1.8 0.4 2.2 
0.9 <0.1 0.9 
0.2 0.0 0.2 
0.5 0.1 0.6 

0.3 0.0 0.4 
0.8 0.2 0.9 

49 101 44 
--------

out the year. By contrast, more than 90% of mature 
females in red king crab populations would normally 
be ovigerous. The reproductive potential of blue 
king crab is apparently lower than that of red king 
crab. The large number of barren females in the 
population indicates that many females have active 
(egg bearing) and inactive (barren) phases during 
their mature life. Some females are, however, 
reproductively active for two successive years. 

Rhizocephalan Parasites 

The presence of a rhizocephalan parasite seriously 
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TABLE 7. Number of tagged crab released by the NMFS and reported reoveries (1978 through 1982). 

Number Released a 

Mod. Exp. 
Year Species Isthmus T-Bar T-Bar T-Bar Disk 

1978 C. bairdi 2,258 1,136 

P. platypus 312 

1979 C. bairdi 1,947 8,147 1,912 

P. platypus 1,786 

1980 C. opilio 5,451 10,835 

P. platypus 5,380 

1981 P. camtschatica 9,392 

P. platypus 298 

1982 P. platypus 5,677 

Number Recoveredb 

Mod. 
Year Isthmus T-Bar T-Bar 

1978 
1979 
1980 
1981 
1982 
1978 
1979 

16 
3 

1980 3 
1981 
1982 
1979 
1980 
1981 
1982 
1979 
1980 
1981 
1982 
1980 
1981 
1982 
1980 
1981 
1982 
1981 
1982 
1981 
1982 
1982 

110 
104 
30 

7 

352 
199 
41 

1,016 
30 
30 
5 

157 

124/12 
28/5 

1/0 

30/6 
92/10 

1/0 

0/2 
73/48 
15/9 
3/3 
0/1 

Exp. 
T-Bar 

466/27 
182/3 
16/ 1 

59/4 
216/4 

3/0 

Disk 

2/6 
90/2 
15/2 
5/0 
1/0 

106/30 
35/12 

1/ 1 

a Isthmus: spaghetti type; T-bar: standard Floy tag; mod. T-bar: tapered shank T-bar; exp. T-bar: short shaft with tapered 
cone, long shaft with tapered cone; disk: Peterson disk or barbed shaft. T-bar or disk tags were used as secondary tags in 
double tagging experiments. 

b Numerator: number of tags recovered. Denominator: number of double-tagged crab known to be recovered without the tag 
indicated in the table's heading. 

complicates interpretation of Olga Bay reproductive 
data. The species of rhizocephalan is unknown and 
either lacks an externa or has an inconspicuous and 
ephemeral externa that was not detected in the field. 
Histological examination of tissues from 104 females 
collected in January showed that 51% (53) of adult 
females were parasitized (Dr. P. Johnson, NMFS 
Oxford, MD, 21654, pers. comm.). The highest 
rate of parasitism was among barren females. 

Rizocephalans are known to cause sterility in 
some hosts, and could be the cause of some breeding 
inactlvtty. We did, however, observe unparasitized 
barren females with small ovaries during the breeding 
period. This observation, coupled with the occur
rence of barren females over a broad geographic range 
(Olga Bay, Pribilof Islands, St. Matthew Island, 

and western Bering Sea), suggests to us that the effects 
of rhizocephalan parasites are superimposed on the 
reproductive patterns described above. 

Fecundity as Determined by the Number of External Eggs 

We examined the dependence of fecundity on size 
using females from the Pribilof Islands (N = 145 ). 
Preliminary plots of data suggested a curvilinear 
function in that fecundity increased with size at a 
diminishing rate. Such a curvilinear relationship 
was previously reported by Sasakawa (1975b). 
For predictive purposes, we used a function proposed 
by Somerton (1981); E=Eoo-Aexp (-Bx), where 
E is fecundity at size x, and Eoo, A and B are para
meters. Weighted non-linear regression resulted in 
the following parameter values: Eoo=241629, A = 
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TABLE 8. Calculation of tag loss rates and standard errors (SE) by tag type for C. bairdi tagged in 1979 andre
turned in 1980. 

Number returned Loss rates 
Primary tag (A) 

(Location) Secondary tag (B) A B AB A SE B SE 

Exp. short shank Standard T-bar 6 3 49 0.06 0.03 0.11 0.06 
(Carapace) 
Exp. short shank Disc II 39 0.02 0.02 0.22 0.04 
(Carapace) 

Pooled data* 0.04 0.03 0.14 0.05 

Exp. short shank Standard T-bar 5 3 33 0.08 0.05 0.13 0.05 
(Right posterior) 
Exp. short shank Disc 8 7 8 0.50 0.13 0.50 0.12 
(Right posterior) Pooled data 0.13 0.08 0.19 0.08 
Exp. long shank Standard T-bar 7 29 0.19 0.07 0.03 0.03 
(Left posterior) 
Exp.long shank Disc II 6 45 0.12 0.05 0.20 0.05 
(Left posterior) 

Pooled data 0.14 0.05 0.08 0.05 

a Pooled data weighted by reciprocal variances (W). Pooled loss rates = ~W (loss rate)/~W. 
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FIGURE 12. Ovary weights of Paralithodes platypus cap
tured in the March, 1980 and January, 1981 sampling 
periods at Olga Bay, Alaska. 

2632606, and B= .028023. This equation predicts 
that average fecundity ranges from approximately 
50,000 at 93 mm to 200,000 at 155 mm. 

Size at Sexual Maturity 

Female and male size at maturity was estimated 
for St. Matthew Island, Pribilof Islands, Olga Bay, 
and Prince William Sound populations. A detailed 
description of this aspect of the study is provided in 
Somerton and Macintosh (In press a). Female 
maturity was based on the presence of eggs or egg 
remnants on the pleopod setae or by the relative 
length of the pleopod setae. The size of 50% maturity 
was estimated by fitting a logistic equation to percent 
mature by size, using methods described in Somerton 
(1980). The average size of maturity for males was 
estimated by analyzing the allometric relationship 
between chela height and carapace length. When 
chela height was plotted against carapace length on 
log-log axes, the data assumed a pattern consisting of 
two intersecting straight lines. The average size 
at maturity, which corresponds to the intersection 
point, was estimated using an iterative computer 
technique. Sizes at maturity and their variances are 
shown in Table 9. For both female and male blue 
king crab, the size at sexual maturity is smallest at St. 
Matthew Island, largest at the Pribilof Islands and 
intermediate between these extremes at Olga Bay 
and Prince William Sound. 

Length- Weight Relationship 

Length-weight relationships of male blue king crab 
were determined for three populations: St. Matthew 
Island, Pribilof Islands, and Olga Bay. A detailed 
description of this analysis is presented in Somerton 
and Macintosh (In press b). Weight was assumed 
to be proportional to carapace length raised to a 
power; W=AL8 , where W is weight (grams), L is 
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TABLE 9. Sizes at maturity for four populations of blue 
king crab. 

Females 

Size at 50% 95% Confidence 
Area Maturity (mm) Interval (mm) 

St. Matthew Island 80.6 79.4-82.6 
Pribilof Islands 96.3 95.7~96.9 

Olga Bay 93.7 92.9- 94.5 
Prince William Sound 87.4 86.4-88.4 

----

Males 

Average Size at 95% Confidence 
Area Maturity (mm) Interval (mm) 

- - -
St. Matthew Island 77.0 57.8-96.2 
Pribilof Islands 108.0 82.9-133.1 
Olga Bay 87.0 72.9-101.1 
Prince William Sound 93.0 65.7-120.2 

TABLE 10. Estimated parameters of the fitted length
weight relationships (W =AXB) for each of three pop
ulations of blue king crab. 

Population A B 

St. Matthew Island . 000329 3.175 
Pribilof Islands . 000470 3.103 
Olga Bay .000475 3.115 

carapace length (mm), and A and B are parameters. 
The two parameters were estimated by fitting a 
straight line to the natural logarithms of weight and 
length. The estimated parameters are shown in 
Table 10. 

We tested for equality oflength-weight relationships 
between populations using analysis of co-variance. 
The slopes (B) of the length-weight relationships 
did not differ (P=.3279) between populations, but 
the intercepts (logA), assuming a common slope, 
differed significantly (P<O.OOOl). Pairwise com
parisons of the intercepts (Bonferroni t-test; Miller 
1966) showed that St. Matthew Island and Pribilof 
Islands populations did not differ (P>0.1372), and 
that the Olga Bay population differed significantly 
(P<O.OOOl) from each of the Bering Sea populations. 
Since intercepts rather than slopes differed, there was 
a constant ratio of mean weights between Olga Bay 
and Bering Sea crab of the same carapace length. 
Olga Bay blue king crab were therefore about 8-9% 
heavier at all lengths than either St. Matthew Island 
or Pribilof Islands crabs. 
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