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

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year from the adjournment ofthe 27th Annual Meeting on 
November 6, 1980 through to the adjournment of its 28th Annual Meeting, held in 
Vancouver, Canada, from November 3 through November 6, 1981. It contains a 
summary account of the 28th Annual Meeting, a brief resume of activities during 
the interim period between annual meetings, and summaries of investigations which 
the three national fishery research agencies carry out under the planning and coor
dination of the Commission. The views expressed in these research summaries are 
those of the authors and not necessarily those of the Commission. Annual reports 
of the Commission are printed separately in the English and Japanese languages. 
The accuracy of translation is the responsibility of the Secretariat. 
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I. REPORT OF THE 28TH ANNUAL MEETING-1981 

1. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought 
into force on June 12, 1953, with the exchange of 
ratifications among Canada, Japan and the United 
States. The purpose of the original Convention was 
to ensure that the fishery resources of the Convention 
area were maintained at the level of maximum sus
tained productivity. The Convention established the 
International North Pacific Fisheries Commission, 
which is composed of three national sections, each 
consisting of not more than four members appointed 
by the governments of the respective Contracting 
Parties. The Commission meets at least once an
nually, 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 spe
cies, including data regarding the continent 
of origin of these species, and provide a forum 
for cooperation among the Contracting Par
ties with respect to these species; and 

(b) pending the establishment of an international 
organization with broader membership deal
ing with species other than anadromous spe
cies, provide a forum for cooperation among 
the Contracting Parties with respect to the 
study, analysis and exchange of scientific infor
mation and views relating to the stocks of non
anadromous species of the Convention area, 
including information and views relating to 
all relevant factors affecting these stocks, the 
promotion of scientific research designed to 
fill gaps in knowledge and the compilation 
and dissemination of statistics and records. 

Instruments of ratification were formally exchanged 
between Canada, Japan and the United States at 
Tokyo on February 15, 1979 and the amended 
Convention came into force on that day. The fol
lowing is a report of the Commission's 1981 (28th) 
Annual Meeting, the third conducted after formal 
amendment of the Convention. 

2. TIME AND PLACE OF MEETING 

The 28th Annual Meeting of the International 
North Pacific Fisheries Commission was held in 
Vancouver, Canada, from November 3 to 6, 1981 
under the chairmanship of Commissioner H. Douglas 
Johnston of Canada. 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 Michael Z. Florian of Canada chaired 
those meetings and Dr. L. Margolis of Canada acted 
as scientific convenor. The Standing Committee on 
Finance and Administration met on November 4 and 
5 with Commissioner Donovan F. Miller of Canada 
as Chairman. The Ad Hoc Committee on Marine 
Mammals met on November 4 and 5 with Commis
sioner Joseph A. Garcia of Canada as Chairman. 

3. PARTICIPANTS 

Persons participating in the 28th Annual Meeting 
are listed in Appendix 1 of this report, which also 
shows committee assignments. Change's in Commis
sion membership which occurred during the year are 
indicated in the Administrative Report for 1981 (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 observers 
who also acted as technical consultants on matters 
pertaining to halibut. The Commission values highly 
the cooperation and assistance shown in this con
sultation service. The total number of participants 
was 128, including 40 from Canada, 22 from Japan, 
46 from the United States, 5 permanent and 12 tem
porary members of the Secretariat and 3 consultant
observers. 

In addition to regular participants, scientists of the 
three national sections outside INPFC and scientists 
from the Polish People's Republic, Republic of Korea, 
and Taiwan attended and participated in a Ground
fish Symposium sponsored by the Commission which 
was held during the period October 28 to 30. Sci
entific contributions to the symposium were also re
ceived from scientists of the U.S.S.R. 

4. AGENDA 

The agenda for the 28th Annual Meeting, as 
adopted by the Commission, is Appendix 2 of this 
report. The sections of this report which follow 
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cover the Commission's actions in relation to each 
item on the agenda. 

5. THE FIRST PLENARY SESSION 

The first plenary session of the 28th Annual Meet
ing, chaired by Commissioner H. Douglas Johnston 
of Canada, was held on November 3, 1981 in the 
Social Suite West of the Hotel Vancouver in Van
couver, Canada. At this session, which was open to 
the public, there were addresses of welcome, state
ments by the national sections, introduction of dele
gations, and an address by the Chairman. 

Alderman Warnett Kennedy, Deputy Mayor of the 
City of Vancouver, addressed the meeting and wel
comed delegates to Vancouver. 

The Honourable Stephen Rogers, Minister of the 
Environment, Province of British Columbia, ad
dressed the meeting and welcomed delegates to 
British Columbia. The text of his address was as 
follows: 

As Minister of Environment for the Government of British 
Columbia, I have a special concern for conservation and wise 
management of renewable resources and, as an experienced 
politician in this field, I recognize that conservation at the na
tional level, and probably even more so at the international level, 
depends much on the goodwill and mutual persuasion and nego
tiation between nations. Japan, the United States, and Canada, 
through the efforts of this Commission, have demonstrated the 
determination to achieve better management and therefore to 
better conserve fisheries resources on which we all depend and 
which we share. 

I believe that all member countries of the Commission recog
nize that the demands that we place on our resources are in
creasing but that the resources are not. Some people have de
scribed this conflict of excessive demand and limited supply as 
the politics of scarcity. The maximum utilization of our har
vesting technologies and scientific information can easily produce 
negative effects on our resources and on the social and economic 
structures that depend on them. These results are unacceptable 
from a political standpoint and are contrary to the principles of 
effective conservation. 

The extension of jurisdictions over marine resources is a result 
of this phenomena and has clearly resulted in new political 
strategies and new agreements to satisfy the demands of all user 
nations. It is a credit to this organization and its Commissioners 
from each country, that in the face of extended jurisdiction, it is 
determined, and is prevailing, in the pursuit of effective con
servation and equitable sharing of both salmonid and non-sal
monid stocks. As you know, we subscribe to the principle that 
stocks in excess of our harvesting capability (which on the Pacific 
Coast are non-salmonid species) are available, on a negotiated 
basis, to other nations. In return, we continue to persuade other 
nations to abstain from fishing salmonid stocks that migrate 
beyond extended jurisdictions. In British Columbia, we have 
foregone major resource development opportunities (particularly 
hydro-electric generation) in order to conserve the freshwater 

habitat of salmonids, and are therefore particularly dependent on 
international agreements to ensure benefits from foregone deve
lopment opportunities. 

It is my pleasure to support the work of the Commission in 
principle and on the occasion of this meeting, to have hosted a 
reception for the first special scientific session that the Commis
sion has sponsored. Undertakings like the Groundfish Sympo
sium will greatly facilitate and improve the capability to ma
nage fisheries resources of the North Pacific on a sustained basis 
for the benefit of all users. 

I wish you continued success in your efforts and would urge 
the Commissioners from the United States, Japan, and Canada 
as partners to continue to pursue agreements and cooperative 
management strategies that will enable all neighbors of the North 
Pacific to enjoy the benefits of harvests in perpetuity. 

The Honourable Raymond Perrault, Leader of the 
Government in the Senate, had been scheduled to 
address the meeting. He was unable to attend and 
requested that his prepared remarks be read. The 
text of his address, which was read by the Chairman 
of the Commission, was as follows: 

I was pleased to receive the invitation to address the opening 
of the 28th Annual Meeting of the International North Pacific 
Fisheries Commission. I bring you greetings on behalf of the 
Government of Canada and the Minister of Fisheries and Oceans, 
the Honourable Romeo Le Blanc. I personally wish to welcome 
you to the West Coast of Canada and to Vancouver. 

Our marine and freshwater fisheries resources are very im
portant to Canada. A measure of this importance is the know
ledge that as of 1979 Canada became the world leader in terms 
of the value of exported fish and fish products. The salmon and 
herring of British Columbia contribute a significant portion of 
those exported products. 

Canada extended her fisheries jurisdiction to 200 nautical 
miles in 1977. This was done on the basis of a need for the 
proper management and conservation of the fisheries resources 
of our continental shelf. It was also consistent with an emerging 
consensus from the Conference on the Law of the Sea and has 
already been of benefit to Canadian fishermen and, as certain 
stocks such as those depleted on the Pacific Coast in the 1960s 
and 1970s are rehabilitated, these benefits will increase. 

Canada is aware that fish do not recognize national boundaries 
or fishing zones and that international conventions which provide 
for cooperative management are essential. Canada is presently 
a party to ten such conventions. The International North 
Pacific Fisheries Commission is of particular importance to 
Canada since it provides protection for Pacific salmon of Cana
dian origin which migrate over great distances in the Pacific 
Ocean during their marine life. This protection is essential 
because of the value of these stocks to our fishermen, and be
cause of the high cost of maintaining the stocks and their habitat. 

Canada is also engaged in a major effort to increase salmon 
production . This is being done in two ways. One way is by 
increasing the production from natural stocks by a combination 
of improved stock and habitat management initiatives. The 
other way is by a federal/provincial Salmonid Enhancement 
Program which has as its objective an approximate doubling of 
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present Canadian west coast salmonid production, and is ex
pected to return our stocks to approximately their historic peak 
production levels. Four years into the seven years of Phase I, 
the program has achieved fifty-two percent of the fish production 
capacity of Phase I and a total of91 million dollars has been ex
pended. The total cost of Phase I of the program will be in the 
order of !58 million dollars. 

On January 12th of this year, Canada appointed Dr. Peter 
Pearse as a one man Commission of Inquiry into Canada's Pacific 
Fisheries policy. Dr. Pearse is reviewing and will make recom
mendations concerning the condition, management, and utiliza
tion of fisheries of the Pacific coast of Canada. In carrying out 
his mandate Dr. Pearse has held public meetings in all the major 
fishing communities on the West Coast and received briefs 
from fishermen's organizations, native groups, the processing 
industry, and recreationalists. The recommendations of this 
Commission will help shape the future of Canada's Pacific Coast 
Fishery and I am sure that this will be of interest to the members 
of the International North Pacific Fisheries Commission. 

In conclusion, I wish to express my high regard for the scientists 
of the member countries of this Commission, particularly for 
the extensive research they have carried out on the fish stocks in 
the Convention area and for the knowledge on the ocean dis
tribution of salmon they have accumulated. Canada considers 
that the informative exchange of scientific and technical infor
mation of the past is important and should continue and, where 
appropriate, be expanded. I would also express my best wishes 
to the Commissioners of Japan, United States, and Canada for 
a successful meeting. 

Commissioner Elmer E. Rasmuson, Chairman of 
the United States National Section addressed the 
session. In his opening remarks, Mr. Rasmuson 
welcomed the new J apansee Commissioners and 
commended the Executive Director, Mr. Shima, who 
will leave the Secretariat staff early in 1982, for his 
expert administrative abilities and personal warmth. 
He continued as follows: 

As I look over the agenda for the meeting, there are a number 
of key items to be addressed this week. The United States 
Section wishes to commend the voluntary measures instituted by 
the Japanese fishing industry to limit the take of U.S. chinook 
salmon in the mothership fishery. Because of the importance of 
this resource to western Alaska, we trust that efforts by Japan to 
reduce this take will continue. We further expect that action 
will be taken to decrease the number of North American origin 
chinook harvested in the mothership fishery in the central Bering 
Sea outside the U.S. Fishery Conservation Zone. We believe the 
significance of this fishery to western Alaska is of paramount im

portance. 
As always, we look forward to considering the report of the 

Standing Committee on Biology and Research. We are parti
cularly interested in any information regarding the Japanese 
squid and albacore fisheries developing in the North Pacific. 
vVe look to the committee for guidance on the possible consequ
ences of these fisheries on other stocks in the area. 

This year, Special Topic Sessions were held under the aegis of 
the Sub-Committee on Non-Anadromous Species. The United 

States continues to support such efforts to develop a body of 
information on the diverse resources of the North Pacific. We 
are hopeful that topic sessions such as the one held this year will 
lead to expanded efforts by countries to formalize cooperation in 
stock assessment and other statistical areas. We are all aware 
of the benefits that such cooperation can provide with regard to 
long-term fisheries management and research. 

The United States remains extremely concerned regarding 
continuing evidence of underlogging in the groundfish fisheries 
off Alaska. Because foreign catch reports form the basis for as
sessment and regulation of these stocks, it is imperative that re
porting be accurate, and that ways be sought to minimize any 
possible defects in catch reporting. 

Let me note also that the Memorandum of Understanding 
concerning marine mammals, signed by the United States and 

Japan earlfer this year, has enabled us to conduct research on 
Dall's porpoise and other marine mammals which otherwise 
could have been most difficult. The Memorandum allows the 
monitoring of the incidental take of marine mammals and per
mits the collection of data on both motherships and catcher 
boats. The United States wishes to express its appreciation to 
Japan for its participation in this program, and we look forward 
to continuing our cooperative efforts in the years to come. In 
this context, I would like to add that there is a great deal of 
interest in the United States in assessing the mortality of seabirds 
as well as the incidental take of marine mammals in the high seas 
fishery. We believe it prudent to monitor the fishery to consider 
the extent and significance of seabird mortality in the North 
Pacific. During the 1981 fishing season, both U.S. and Japanese 
scientists collected data on seabirds, and we hope that our com
bined efforts may lead to an organized research program in the 
future. 

Commissioner Kenjiro Nishimura, Chairman of the 
Japanese National Section, addressed the session. In 
his opening remarks, Mr. Nishimura noted with sor
row the passing of distinguished past associates Mr. 
Milton Brooding and Dr. Yoshio Fukuda. He noted 
the recent changes which have taken place in Japanese 
Commissioners and expressed regret at the resigna
tion of the Executive Director, Mr. Shima, who has 
contributed greatly to the work of the Commission 
during the past three years. He continued as follows: 

It is our great satisfaction to see that this Commission's role has 
become more and more active over the quarter of a century 
since the first Annual Meeting in 1954. The North Pacific is 
the major fishing ground developed first by Japanese fishermen 
and on which Japan's fishery industry has traditionally depended 
to a great extent; the Japanese fishery in this area has vital signi
ficance as a source of food supply for our people. Japan has 
therefore been earnestly tackling the matters of conservation and 
effective utilization of the fishery resources in this area. As part 
of these efforts, Japan has been actively cooperating with the 
United States and Canada in scientific research and proper 
management of the stocks in the North Pacific. I am convinced 
that all three Parties believe that this Commission has made 
significant achievements in this regard. 

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

In recent years, the United States and Canada have placed 
particular emphasis on the development of their own fisheries in 
their respective 200-mile zones. Japan fully understands that 
this has become more important and has taken a positive and 
cooperative attitude toward the United States and Canada in 
their endeavour. However, in connection with such develop
ment activities by the United States and Canada, Japan has 
great concern over the possibility of a move on their part to ex
clude foreign fishing vessels from their 200-mile zones, neglecting 
effective utilization of the resources which is one of the funda
mental principles of their management. The Japanese delega
tion hopes most sincerely that, through closer collaboration in 
this Commission, research relating to the fishery resources of 
the North Pacific will be furthered and that resources that are in 
favourable condition as I said earlier, will be utilized in a most 
effective manner, thus ensuring an advancement of the U.S. and 
Canadian fisheries while allowing Japan to continue its tradi
tional fishing operations in a stable manner. 

As to the most desirable measures for proper conservation and 
effective utilization of the fishery resources, there may be dis
agreements among us arising from differences in the degree of 
involvement in fisheries in the North Pacific, and such dis
agreements may cause difficulties in various areas. We must, 
however, continue our efforts to find satisfactory and truly work
able solutions to the problems that we face, by working together 
in close cooperation and combining all the wisdom available. 
With regard to the matter of increased catches of chinook salmon 
by the Japanese mothership salmon fishery which occurred last 
year and over which concern was expressed by the United States 
and Canada at last year's annual meeting, I would like to state 
that voluntary restrictive measures were introduced this season, 
and will be in effect for the next three years. They are designed 
to keep catches of this species at the same low levels as the years 
before 1980. I report that as a result of these measures, the 
Japanese chinook salmon catch this year was at a lower level than 
in those years. 

With regard to the matter of the incidental taking of marine 
mammals such as Dall's porpoise in the Japanese mothership 
salmon fishery within the United States 200-mile zone, I would 
like to report that a Certificate of Inclusion relating to the inci
dental taking of marine mammals was issued to Japan last May 
by the United States Department of Commerce, and that Japan 
has faithfully been conducting the research referred to in Article 
X of the Convention regarding the incidental taking of marine 
mammals and on methods to avoid the occurrence, along the 
lines of the Memorandum of Understanding signed last June 
between Japan and the United States. 

Let me conclude by expressing my hope that, through an 
active and constructive exchange of views in a spirit of coopera
tion and mutual understanding, this annual meeting will prove 
to be fruitful. 

Commissioner D. F. Miller, Spokesman for the 
Canadian National Section, addressed the session. 
He acknowledged the changes in Commissioners re
presenting the Japanese Section and noted with re
gret the deaths of Mr. Brooding and Dr. Fukuda. 
He continued as follows: 

Canada has been following with interest developments for 
controlling the incidental catch of prohibited species in ground
fish fisheries in the eastern Bering Sea. Last year we expressed 
our concern regarding the incidental catch of salmon and halibut 
in trawl fisheries. Both of these species are of interest to Canada; 
halibut because of their depletion in the North Pacific Ocean, 
and salmon because some of them originate in the Canadian 
portion of the Yukon River. We look forward to progress being 
made in controlling this incidental catch. 

The Canadian Section takes note that a new Memorandum of 
Understanding on Marine Mammals was signed by Japan and 
the United States on June 3, 1981. This covers the period 
until June 9, 1984 and studies on the population abundance of 
marine mammals in the Convention area and means of reducing 
their incidental take in the Japanese salmon fishery will be 
intensified. 

During the final plenary of the 27th Annual Meeting in 
Anchorage, the Commission approved a proposal for a special 
topics session of the Sub-Committee on Non-Anadromous Species 
in 1981. Since that time, a committee of one scientist member 
from each country and the Secretariat staff, worked diligently on 
the program and arrangements. The papers presented by the 
scientists from the seven participating countries covered many 
of the important species in the Convention area. We wish to 
express our thanks and appreciation to the organizing committee 
members, the Symposium chairman, the scientists who submitted 
papers and those who participated in the Symposium. Canadian 
scientists were impressed with the value of the Symposium and 
the Canadian National Section recommends the continuation of 
this scientific forum. 

The Canadian National Section wishes to express our sincere 
appreciation for the dedicated service to the Commission by 
Mr. Shima, our Executive Director, who will be returning to 
the Fisheries Agency of Japan early next year. 

We are looking forward to this annual meeting and are pre
pared to work with our fellow Commissioners in making it a 
success. We hope that you will also enjoy your stay in Van
couver. 

The Chairman of the Commission, Mr. H. Douglas 
Johnston, addressed the session. The text of his 
address was as follows: 

On behalf of the Commission I would like to thank Deputy 
Mayor Kennedy for his kind words of welcome to Vancouver. 
We also appreciate very much the words of welcome, the com
ments on the fisheries resource, and the value of the Commission 
as expressed by the Honorable Stephen Rogers for the Govern
ment of British Columbia and remarks read on behalf of Senator 
Raymond Perrault for the Government of Canada. 

As Chairman, I also wish to extend a welcome to all of you to 
Vancouver. 
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In the press release issued at the end of the 1980 Annual Meet
ing it was stated that there was agreement to continue coordi
nated research to determine the continent of origin of salmon 
found south of 46° north latitude. That research did continue 
in 1981 with new information gained. There was also agree
ment to continue studies on marine mammals incidentally taken 
in the Convention area. That research was also continued in 
1981. It should be noted that a new Memorandum of Under
standing in connection with Article X and Paragraph 1 (c) of 
the Annex has been agreed on by Japan and the United States. 
The monitoring of the fishery covered by this Memorandum of 
Understanding and analysis of the research data will yield in
formation on salmon and marine mammals in the North Pacific 
and Bering Sea which would not otherwise be obtained. This 
will be of great value to the Contracting Parties. 

Special mention should be made that action is being taken to 
reduce the incidental catches of prohibited species. Reduction 
of these incidental catches will improve conservation and man
agement of the species involved. 

The Commission is also a forum for the study, analysis, and 
exchange of scientific information on stocks of non-anadromous 
species. The Special Groundfish Topic Sessions held last week 
with scientists from seven nations fishing the North Pacific and 
the Bering Sea is an example of the Commission's desire to make 
scientific exchanges more valuable. Our special thanks go to 
those members from the national sections and the Secretairat 
who worked long hours to make it all possible. 

With respect to the Secretariat, Mr. Shima, our Executive 
Director since December 15, 1978, is leaving us to return to the 
Fisheries Agency of Japan early next year. Under his capable 
guidance the Commission's administrative operations have pro
ceeded smoothly and we have been particularly impressed with 
the accelerated publication program that has taken place under 
his direction. Mr. Shima can leave knowing he has made a 
contribution for which he can be proud. On behalf of the 
Commission, may I say thank you Mr. Shima for a job well done 
and convey our best wishes in your new assignment. 

I welcome the new Commissioners fromJapan-Mr. Matsuda, 
Mr. Inoue, and Mr. Ikenaga. Their predecessors, Mr. Kuri
yama, Mr. Sano and Mr. Kato, served the Commission well. 
We are sorry Mr. Inoue is unable to attend this annual meeting 
and wish to welcome Mr. Saito as the Acting Commissioner for 
Japan. 

It was with sorrow that we learned of the death of Mr. 
Brooding, a former U.S. Commissioner who served from the 
first meeting of the Commission in 1954 through 1962 and from 
1969 to 1974. It was with regret we learned of the passing of 
Dr. Fukuda, a highly respected fisheries scientist and a senior 
member of the Japanese delegation to INPFC for many years. 

I am very pleased to recognize and welcome, on behalf of the 
Commission, Mr. Cameron, a former Commissioner for Canada 
who served an unprecedented twenty-five years on this Com
mission. 

Finally, I wish to welcome the observer from the International 
Pacific Halibut Commission, Dr. M cCaughran. On behalf of 
the Commission I also welcome those participants from the 
Groundfish Special Topic Sessions who are present today. 

6. PROCEDURES 

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

7. CoNSIDERATION OF ADMINISTRATIVE MATTERs 

7(a) Report of the Chairman 

The Commission adopted the address given by 
Mr. H . Douglas Johnston of Canada at the opening 
plenary session as the Chairman's report to the 
Commission for 1981. 

7(b) Action on reports submitted by the 
Secretariat 

The following actions were taken on reports sub
mitted by the Secretariat, all of which had been 
referred to the Standing Committee on Finance and 
Administration: 

i . Auditors' report for the fiscal year ended June 30, 1981 
ii. Details of items in the auditors' report for the 1980/81 fiscal 

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

iii . Budget estimate for the fiscal year beginning July I, 1982 
and budget forecast for the fiscal year beginning July I, 1983 
The Commission recommended that a budget totalling 
5318,456 (Canadian funds) be adopted for the fiscal year 
beginning July 1, 1982. Each Contracting Party is to 
contribute a one-third share (SJ06,152). The committee 
presented to the Commission for future discussion a budget 
forecast totalling S381,321 (Canadian funds) for the fiscal 
year beginning July I, 1983. 

iv. Report on financial situation in current fiscal year (1981/82) 
During consideration of the financial situation in the current 
fiscal year, the committee endorsed and the Commission 
subsequently adopted a severance pay plan for permanent 
Secretariat personnel. 

v. Administrative report for 1981 
The committee reviewed this report submitted by the Sec
retariat (p. 25 of this report) and recommended its ac
ceptance 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 previous 
years . 

7(c) Other administrative actions 

The Commission endorsed the committee recom
mendations that the first plenary session of the 29th 
Annual Meeting of the Commission be held on 
Tuesday, November 2, 1982, in Tokyo, Japan, and 
that the 30th Annual Meeting be held in Anchorage, 
Alaska, with the first plenary session on Tuesday, 
November l, 1983. 
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The Commission also endorsed the committee re
commendation that meetings of the Standing Com
mittee on Finance and Administration associated with 
the 1982 Annual Meeting be convened on November 
1, 1982. 

At the third plenary session, the Commission 
Chairman announced the selection of Dr. C. R. 
Forrester to assume the duties of Executive Director 
effective January 12, 1982, at which time the incum
bent, Mr. K. Shima, would be leaving the Commis
sion to resume responsibilities with the Fisheries 
Agency of Japan in Tokyo. 

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 1981 Annual Meeting the com
mittee 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 1981 Report of the Stand
ing Committee on Biology and Research contained 
appendices prepared by these particular sub-com
mittees and reference is made in the following sections 
to the report and certain of its appendices. 

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

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

9. AcTIVITIEs oF THE CoMMISSION CoNCERNING 

SALMON 

9(a) Background 

New responsibilities with respect to salmon had 
been assigned to the Commission through the Pro
tocol amending the Convention which had been 
signed at Tokyo, April 25, 1978, and with the formal 
exchange of instruments of ratification at Tokyo, 
February 15, 1979. Specifically, the Commission was 

to (l) provide for scientific studies and for coordinat
ing 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 Con
tracting Parties with respect to these species; and 
(2) coordinate scientific studies to determine the con
tinent of origin of anadromous species migrating in 
the waters south of 46° north latitude, and following 
three years of such studies make recommendations if 
appropriate relating to the conservation of salmon of 
North American origin. To aid in these respon
sibilities the Contracting Parties agreed to establish 
a scientific program to coordinate their scientific 
research activities in the Convention area. 

9(b) Salmon Research 

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

At the 28th Annual Meeting, the committee re
ferred matters concerning salmon to a Sub-Com
mittee on Salmon with terms of reference as adopted 
by the Commission at the 1978 Annual Meeting. 

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

The Sub-Committee on Salmon considered the results of 
scientific research on anadromous salmonids and oceanography 
in the Convention area in accordance with its terms of reference. 
The sub-committee report provides an outline of the program of 
research conducted by Canada, Japan, and the United States, 
discusses research coordination activities, summarizes research on 
scientific studies to determine the continent of origin of salmonids 
migrating in Convention waters, and includes items of new in
formation on distribution and origin. The report also includes 
reviews of progress in exchange of statistical and biological data, 
samples and personnel, and of progress in publication. Prelim
inary plans of the three national sections for research in 1982 on 
salmonids and oceanography are included in the report. 

(I) Studies pertinent to Article III 1. (d) 

The sub-committee reviewed new information on continent of 
origin of anadromous salmonids south of 46°N latitude. During 
1981 additional information on origins of chum, pink, and coho 
salmon was obtained through tagging studies. New information 
on the continent of origin of coho and verification of the presence 
of Alaskan sockeye southwest of 46°N, 175°W was obtained 
through scale pattern analyses. The presence of North American 
steelhead in the area was demonstrated by the recoveries of 2 
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coded-wire tags . The committee notes the marked increase in 
tag releases of all salmon species south of 46°N and between 
175°E-l75°W, effected by Japan's research operations in 1981. 
Despite these gains, however, the sub-committee considers that 
knowledge to date does not warrant recommendations under 
Article III I. (d) of the Protocol. The committee concurs with 
the sub-committee's recommendation to call this situation to 
the attention of the Commission. 

The committee endorses the sub-committee's recommendation 
for continuation of continent of origin studies, with particular 
emphasis on continued tagging experiments (especially between 
175°E- 175°W south of 46°N), continued scale pattern analyses to 
determine origins of sockeye, coho, and chinook salmon, and 
initiation of efforts to identify Asian and North American steel
head trout (Salmo spp.) caught in high seas research and commer
cial operations. 

The sub-committee's report emphasizes that the great majority 
of present knowledge on origins of anadromous salmonids south 
of 46°N has resulted from research in the last four years. This 
recent progress has been largely attributable to the intensification 
and coordination of research programs effected through the Ad 
Hoc Salmon Research Coordinating Group. The committee 
endorses the sub-committee's recommendation that the group 
continue its efforts through correspondence and by holding a 
meeting in Tokyo in February or March 1982. 

(2) Summary of new iriformation 

The committee notes that new information on salmonids in
cludes known range extensions for five salmonid species as deter
mined by coastal tag recoveries and from recoveries of coded
wire tags in offshore waters. Extensions to the known limits of 
ocean distribution were reported for Washington or southern 
British Columbia sockeye salmon; south Sakhalin, East Kam
chatka, and immature Amur-Amgun River chum salmon; 
Hokkaido, East Kamchatka, West Kamchatka, and even-year 
east Sakhalin pink salmon; Kamchatka chinook salmon, and 
North American steelhead trout. The new information on 
chinook and steelhead are especially noteworthy. The chinook 
recovery is the first Asian coastal recovery of a chinook tagged in 
far offshore waters. Two high seas recoveries of coded-wire 
tagged steelheads significantly extended known limits of the ocean 
distribution of North American steelhead. A Washington steel
head recovery extended the southwestern range for all North 
American steelhead and a British Columbian steelhead extended 
their known western range from 151 °00'\V to 179°59'E. 

(3) Coded-wire tag recovery 

In 1980, the committee endorsed a recommendation by the 
sub-committee that the appropriate research and observer pro
grams of all three national sections include efforts, insofar as 
possible, to examine catches for salmonids which might have 
coded-wire tags. During 1981, 57 coded-wire tag recoveries 
were reported. One coho and 42 chinook were caught by 
foreign or domestic groundfish vessels operating off the British 
Columbia, Washington, Oregon, and California coasts, and 14 
steelhead were caught by a Japanese research vessel and a 
Japanese mothership catcher boat. The sub-committee recom
mended that effort in future years to recover coded-wire tags in 
the mothership fishery be increased to ensure sampling a larger 

proportion of the catch. The committee endorses this recom
mendation. 

( 4) Data and sample exchanges and publications 

The sub-committee reviewed the exchange of statistics, re
search data and samples between the three nations. All sub
missions of 1980 catch data had been made in accordance with 
the Memorandum of Understanding. All requests for scale sam
ples had been fulfilled . Japan submitted research catch data 
for steelhead trout for the years 1976-80 and Bering Sea chinook 
biological data for 1972-80 as requested. The sub-committee 
also reviewed the status of publication of joint comprehensive 
reports on salmon, the Statistical Yearbooks, and the Historical 
Salmon Statistics Bulletin. 

(5) Special panel topic 

The sub-committee discussed recent changes in operations of 
Japan's salmon mothership and landbased fisheries and effects of 
these changes on probable continent of origin of catches. The 
sub-committee benefited from the discussions (summarized in its 
report) and recommended continuation of the same special panel 
topic at the 1982 Annual Meeting. The committee endorses this 
recommendation. 

(6) Discussions on steelhead trout 

The sub-committee discussed the distribution and origins of 
steelhead trout in the western North Pacific Ocean. Steelhead 
trouts have received increased attention by the sub-committee 
because of three recent tag recoveries (one external tag, two 
coded-wire tags). These recoveries demonstrated the occurrence 
of North American steelhead south of 46°N, and a 1981 coded
wire tag recovery from the mothership fishery extended the known 
western limit of North American steelhead. The sub-committee 
addressed the present lack of discrimination between North 
American and Asian steelhead (Salmo spp.), and reviewed the 
status of information on steelhead available from high seas re
search and commercial operations. The committee is pleased to 
learn of Japan's recent steps to improve the quantity and quality 
of information on steelhead from commercial and research ac
tivities. The sub-committee discussed the status of steelhead 
under terms of the Protocol, the Annex, the Memorandum of 
Understanding, and U .S. Registration Permits. The commit
tee concurs with the sub-committee's recommendation that the 
Commission clarify the status of steelhead with respect to the 
Convention and the mothership fishery within the U .S. FCZ. 
Specifically, the committee wishes to know if steelhead caught by 
the Japanese mothership fishery within the U.S. FCZ can be 
legally landed on board motherships for commercial and/or 
research purposes. 

(7) Other Business 

In recent years the incidence of net-marked coho and chinook 
salmon in troll fishery catches off southeastern Alaska has raised 
concern in the United States that one or more high seas driftnet 
fisheries may be intercepting salmon returning to U.S. streams. 
Enquiry by U.S. scientists has revealed there are high seas 
driftnet fisheries operated by Japanese fishermen and directed 
toward catching squid, albacore tuna, and pomfret in Conven
tion waters. In response to a request from the United States for 
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information on incidence of salmon caught in these fisheries, 
Japan stated that information regarding these fisheries would be 
provided in as much detail as possible for information of the Ad 
Hoc Salmon Research Coordinating Group's meeting in Tokyo 

in 1982. 

The committee noted that the rapporteur system 
used by the sub-committee in 1981 had expedited 
preparation of the sub-committee report and allowed 
more time for substantive discussion. It was agreed 
to continue the rapporteur system for 1982. 

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

United States Comments: 
We appreciate the efforts taken voluntarily by Japan to reg

ulate its chinook harvest in the high seas mothership fishery in 
1981 and those proposed for the next two years. We believe the 
110,000 fish limit set for chinook catches each year is a meaning
ful step in the right direction. If this limit is enforceable and if 
the harvest is spread throughout the fishing area, the average 
impact on Western Alaska runs should be greatly reduced from 
the 1980 season. Nevertheless, a harvest of 110,000 chinook 
salmon taken in areas of high abundance of Western Alaska 
salmon would severely impact inshore runs and harvests. 

Chinook salmon are the mainstay of the subsistence and com
mercial economy of Western Alaska rural residents. Interception 
of these salmon is of great concern to the United States and 
harvests in the Central Bering Sea are of particular problem. 
The current voluntary harvest limit imposed by the Japanese 
industry and Government does not prevent concentration of 
effort in areas of high Western Alaska chinook abundance. 
It is the U.S. view that avoidance of areas of known high abun
dance of Western Alaska chinook salmon would demonstrate to 
all users the effectiveness of this effort. In this regard we suggest 
that effort east of 180° in the Central Bering Sea be minimized. 

Regarding the recommendation that the Commission clarify 
the status of steelhead with respect to the Convention, we recom
mend that this matter be referred to the Governments for clari
fication. 

The United States National Section notes that much of our 
understanding of the resources in the Convention Area is the 
direct result of our cooperative research efforts. We would like 
to emphasize the importance of such cooperative research, joint 
analyses of the data, and compilation of comprehensive reports. 
These activities have fostered a common understanding of the 
resources and narrowed the gap in our views on most of the 
stocks. 

With respect to the waters south of 46°N latitude, the United 
States National Section notes with satisfaction the significant in
crease in tag releases achieved this year by Japan's research op
eration and the additional new information on continent of origin 
provided by U.S. scale pattern analyses, by recovery of tagged 
salmonids, and by CPUE analyses. However, we concur with 
the Standing Committee on Biology and Research that despite 
these gains, knowledge to date does not provide sufficient in-

formation to warrant recommendations under Article III 1. (d) 
of the Protocol. 

The United States National Section therefore supports the 
recommendation of the Sub-Committee on Salmon to continue 
continent of origin studies, with particular emphasis on: (I) 
Continued tagging experiments (especially between 175°E and 
175°W south of 46°N); (2) continued scale pattern analyses to 
determine origins of sockeye, coho and chinook salmon; and (3) 
initiation of efforts to identify Asian and North American steel
head trout caught in high seas research and commercial opera
tions. We are pleased to announce the United States will fund 
tagging by two seine vessels in 1982 to supplement Japanese 
tagging efforts in the area south of 46°N. 

We support the recommendation of the Standing Committee 
on Biology and Research for implementing continued research 
coordination through member scientists. 

Japanese comments: 
We find it noteworthy, according to the studies of Japanese 

and United States scientists submitted at the special topic dis
cussion under the Sub-Committee on Salmon, that, after revision 
of the Convention, catches on the high seas of sockeye of Bristol 
Bay, which have been of particular concern to the respective 
parties, have been drastically decreased from the level which 
originally caused such concern to such a low level as has virtually 
no impact on the runs of sockeye salmon in Western Alaska. 

Regarding the chinook salmon question noted by the United 
States Section, you all know that from this year we have started 
voluntary restrictions on the chinook salmon catches of the 
Japanese mothership-type fishery so that the chinook salmon 
catches per year may not exceed the level of 110,000 fish. Since 
we are dealing with fish, we should make some allowances for 
annual fluctuations in the actual stocks. However, we would like 
to assure the United States Section that in the high seas in the 
Bering Sea where Western Alaskan chinook are found to be in 
high abundance and which has been noted as the main source of 
concern to the United States, chinook catch by the Japanese 
fishery in 1981 was approximately 20,000 fish. Further, the 
Japanese total chinook catch in the overall fishing area has been 
reduced to approximately 78,000 fish which is well below the 
voluntary restriction figure of II 0,000 fish. 

With respect to the subject of steelhead, which the Standing 
Committee on Biology and Research has referred to the Commis
sion, we support the United States suggestion that we refer this 
question to our governments. We would also like to acknowledge 
the importance of the salmon research coordinating meetings 
which have been held each year and it is our pleasure to again 
host the next meeting which is scheduled for February or March 
1982 in Tokyo. 

Regarding studies on the continent of origin of salmon migrat
ing in the areas south of 46°N, Japan intensified its tagging 
studies in 1981 in order to solve this problem with the cooperation 
of the scientists from the United States and Canada. It is a 
great pleasure to see the steady accumulation of scientific in 
formation through the research efforts by scientists of the three 
nations in the areas of tagging, scale pattern analysis, and so 
forth. While we would like to see an early solution of this pro
blem through such new scientific knowledge and information, 
we must state that we have to support the recommendation made 
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this year by the Standing Committee on Biology and Research, 
that the knowledge is still insufficient to make recommendations 
under this provision of the Convention and we should continue 
and intensify our research efforts along this line. Japan intends 
to continue and intensify this collection of data and continue 
research through next year. 

We also understand that the United States plans to carry out 
tagging studies on the subject using two research vessels. We 
expect, therefore, that the amount of information on this im
portant subject will increase greatly in the future. 

Canadian comments: 
We have noted that the new information on salmonids includes 

known range extensions for five salmonid species including steel
head trout. Last year we endorsed the recommendation that 
research and observer programs include efforts to examine 
salmonids missing adipose fins. The results of this first effort 
have been very beneficial particularly the capture of 14 steel
head with coded wire tags. The recovery of steelhead of North 
American origin in the western North Pacific is of particular in 
terest to Canada. We believe it is extremely important to ob
tain as much information as possible on the distribution and 
origin of steelhead trout. We note the committee's recom
mendation regarding clarificaton of the status of steelhead and 
appreciate the committee's concern.1 In order to obtain the 
required steelhead data Canada recommends that for at least 
the 1982 season steelhead caught by the Japanese mothership 
fishery in the U.S. FCZ be sampled for research purposes. We 
also endorse the committee's recommendation that efforts to 
recover coded wire tags in the mothership fishery be increased. 

We noted with satisfaction the benefits derived from the salmon 
sub-committee's special panel topic discussion of recent changes in 
operation of Japan's salmon mothership and landbased fisheries. 
We support continuation of the discussion at the 1982 Annual 

Meeting. 
On the matter of publications, Canada was especially pleased 

with the information that the final report on masu salmon, which 
completes the second series of joint reports on salmon, has been 
received by the Secretariat. 

We mentioned in our statement last year our concern regard
ing the incidental catch of salmon and halibut in trawl fisheries. 
We were encouraged that some Japanese stern trawlers would be 
conducting experiments to reduce catches of prohibited species. 
We are distressed therefore to note that the incidental catch of 
halibut had almost doubled in 1980 and that the incidental 
catch of salmon, principally chinook, increased by over 20%. 
We are disappointed that the results of the studies conducted by 
Japan in 1981 to reduce the incidental catch of chinook salmon 
were inconclusive. We are pleased to note that further studies 
with respect to reducing the incidental catch of halibut and 
chinook salmon are planned by Japan for 1982. 

With reference to studies on the continent of origin of ana-

I Through correspondence following the annual meeting, agree
ment was reached by all national sections on the form of the 
question regarding steelhead which was to be referred to gov
ernments. A formal request for clarification of the status of 
steelhead with respect to the Convention was transmhted to 
the respective Contracting Governments on April 28, 1982. 

dromous salmonids south of 46°N latitude Canada has noted the 
new information obtained through tagging and scale pattern 
analysis and is pleased with the increased tag releases by Japan's 
research operations in 1981. We accept the fact that the re
search knowledge gained to date is not sufficient to warrant re
commendations under Article III I. (d) of the Protocol. We 
encourage continuation of these studies especially between 175°E 
and 175°W south of 46°N. We recognize the value and con
tribution of the Ad Hoc Salmon Research Coordinating Group in 
planning these studies and support the recommendation that 
the group continue its efforts through correspondence and by 
holding a meeting in Tokyo in February or March 1982. 

10. AcTIVITIES oF THE CoMMISSION CoNCERNING 
NoN-ANADROMous SPECIEs 

Articles of the amended Convention provide that 
the Contracting Parties shall work towards the 
establishment of an international organization with 
broader membership (than the three Contracting 
Parties) dealing with species of the Convention area 
other than anadromous species. The Convention 
also provides that pending the establishment of such 
an international organization, the Commission would 
provide a forum for cooperation among the Contract
ing Parties with respect to the study, analysis and ex
change of scientific information and views relating to 
the stocks of non-anadromous species of the Conven
tion area, including information and views relating to 
all relevant factors affecting these stocks, the promo
tion of scientific research designed to fill gaps in 
knowledge and the compilation and dissemination of 
statistics and records. 

At the 1978 Annual Meeting the Commission 
established a Sub-Committee on Non-Anadromous 
Species to assume the responsibilities of the former 
Sub-Committees on Bering Sea and Northeast Pacific 
Groundfish. Within this sub-committee two panels 
were created to deal with matters concerning the 
Bering Sea and the northeast Pacific. In 1981 the 
sub-committee received, amended, and adopted re
ports which had been prepared in advance by pre
designated rapporteurs for these panels. The fol
lowing is a summary of the various proceedings of 
the panels and the sub-committee. 

I. Bering Sea Groundfish Research 
The Bering Sea Panel of the Sub-Committee on 

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

(ii) The total all-nation catch of groundfish and squid in 1980 
was 1.3 million t, 39,400 t more than in 1979. Propor
tions by nation were: Japan, 79.4%; Republic of Korea, 
13.4%; Polish People's Republic, 3.6%; United States 
(joint venture and halibut), 2.5%; and less than 1% 
each for Taiwan, U.S.S.R., and West Germany (first 
time in 1980). U.S.S.R. vessels were only permitted to 
fish in January 1980. 

(iii) As in past years, pollock was the predominant species in 
the catch, and accounted for 77.7% of the total. Second
ary species were: yellowfin sole (6.0%), turbots (4.2%), 
Pacific cod (2.9% ), and "other fish" (3.6%). 

(iv) Incidental species taken in these fisheries that are of 
concern to the Commission are Pacific halibut, Pacific 
salmon, king crab, and tanner crab. Incidental catches 
of halibut were 584,000 fish (2,860 t) in 1979, and 
1,165,000 fish (4,568 t) in 1980. Incidental catches in 
1980 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 1975-80, and 
is expected to remain so at least through 1982. 

(iii) Pacific cod abundance remains substantially higher than 
in the mid-1970s, primarily due to the abundant 1977 
year class. 

(iv) Sablefish abundance remains low for adult fish, but one 
or more abundant year classes are expected to recruit to 
the fishery soon. 

(v) Yellowfin sole abundance remains substantially higher 
than during the early 1970s due to the abundant 1966-70 
year classes. Current abundance may approximate that 
occurring prior to the 1950s, when intense exploitation 
began. 

(vi) For turbots and " other flatfish ", abundance has gener
ally been satisfactory in recent years. 

(vii) Pacific ocean perch abundance is low. 
(viii) Atka mackerel abundance has apparently increased. 

(ix) Japan has initiated studies designed to reduce the inci
dental catch of chinook salmon in trawl catches. Results 
to date are inconclusive. 

(c) Research activities 

(i) Japan conducted research vessel surveys in 1981 on: 
(1) 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 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 1981 

on: (1) a cooperative Pacific halibut-groundfish survey; 
(2) a cooperative crab-groundfish survey with Japan; 
(3) a juvenile herring survey; and (4) a pinniped
groundfish survey. 

(iii) The International Pacific Halibut Commission, in 1981, 
conducted their annual survey of juvenile halibut in 
southeastern Bering Sea, and participated in the U.S. 
cooperative Pacific halibut-groundfish survey. 

(iv) In 1982: Japan plans to repeat the four surveys con
ducted in 1981; United States plans to: (1) conduct 
a hydroacoustic survey on spawning pollock; and (2) 
participate in the triennial U.S.-Japan cooperative crab
groundfish survey. 

2. Northeast Pacific Groundfish Research 

The Northeast Pacific Panel of the Sub-Com
mittee 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. 

(ii) Total catches of groundfish in 1980 were approximately 
217,421 t in the Gulf of Alaska; 61,231 t off Canada; 
and 75,721 t (non-U.S.) in the Washington-California 
region. 

(iii) Canadian groundfish landings increased slightly (1.7%) 
in 1980 to a total of 39,137 t. There were increased 
landings of Pacific ocean perch, sablefish, and Dover 
sole. The majority of the Canadian catch originated 
from the Charlotte Area (24,996 t) with the remainder 
coming from the Vancouver Area (14,141 t). 

(iv) The 1980 catch by Japan in the northeast Pacific in
creased 35.4% over 1979, to a total of 106,036 t (68% 
by trawlers and 32% by longliners). Virtually all of 
the Japanese catch (98.6% ) came from U.S. waters. 
Pollock (34.6% ), Pacific cod (27.1 % ) and arrowtooth 
flounder (9.7 % ) were the principal species in the catch. 

(v) The Soviet catch of 54,603 t in the Gulf of Alaska in

creased 45.8% over the 1979 catch and consisted pri
marily of pollock (67.7 % ) and Atka mackerel (20.1 %). 
Off Washington-California the Soviet catch was 99.2 % 
hake and at 28,793 t, decreased 73.3% from the 1980 
total. Off Canada the Soviet fleet processed 4,884 t of 
fish (mainly hake) in joint-venture fisheries. 

(vi) The Republic of Korea caught an estimated total of 
32,188 t of groundfish (78% pollock) in the Gulf of 
Alaska during 1980, and processed an additional 1,817 t 
of fish from joint-venture fishing. 

(vii) Polish vessels participated in the hake fishery in the 
Vancouver-Eureka Region and processed 42,182 t offish, 
and in the pollock fishery of the Shumagin-Chirikof 
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Region, where 9,461 t of fish (98.5% pollock) were 
caught. Off Canada, Polish vessels processed 9,016 t of 
fish in directed and joint-venture hake fishing. 

(viii) Greek vessels processed a total of 3,530 t of fish (95% 
hake) off Canada during 1980. 

(ix) Total catch of Pacific halibut by North American setline 
vessels in 1980 was 13,932 t, increased slightly from 1979. 

(x) The estimated incidental catch of halibut in non-U.S. 
fisheries increased substantially in 1980 to 3,200 t 
(512,000 fish). The increase is largely accounted for by 
an increase in the weight of the groundfish catch of almost 
the same magnitude. 

(b) Status of stocks 

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

(ii) Japanese scientists assessed the Pacific ocean perch stocks 
in the Shumagin-Southeastern Region and concluded 
that these stocks are not in poor condition. 

(iii) Both Japanese and U.S. surveys show increased numbers 
of middle and large-sized sablefish during 1980 in the 
Gulf of Alaska, but differ in the magnitude of these in
creases. Both Japanese and U.S. scientists agree that 
there is an increased 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 joint Japan-U.S. survey data and 
concluded that these stocks are in good condition. 

(vi) Scientists concluded the flatfish stocks in the Gulf of 
Alaska were in good condition but noted a need for 
additional biological data on some stocks. 

(c) &search activities 

(i) In 1981 Canada conducted: tagging studies on sablefish, 
rockfish, and dogfish; trawl surveys of rockfish, flatfishes, 
hake, and pollock biomass; surveys of lingcod larvae 
distribution and abundance; and studies on dogfish 
feeding habits. 

(ii) In 1981 Japan continued the annual survey of sablefish 
and Pacific cod stocks in the Gulf of Alaska, and sable
fish tagging studies. 

(iii) In 1981 the United States conducted surveys of abundance 
of rockfishes, flatfishes, and sablefish at index sites in 
the Gulf of Alaska; surveys of pollock abundance in 
the Shelikof Strait, and a trawl survey of Pacific cod 
abundance from Kodiak Island to Sanak Island. A 
survey of widow rockfish abundance off southern Oregon 
and a sablefish index site survey from Washington to 
California were also conducted. 

(iv) In 1982 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, 
widow rockfish, and Pacific ocean perch abundance in 

the Washington-California region. 

3. Special Topic Sessions in 1981 

At the 1980 Annual Meeting the Commission 
agreed to a proposal from the United States through 
the Chairman of the Standing Committee on Biology 
and Research that selected scientists from member 
and non-member nations fishing in the Convention 
area be invited to contribute scientific papers during 
the 3-day Special Topic Sessions of the Sub-Com
mittee on Non-Anadromous Species in 1981. It was 
also agreed that the standing committee would eva
lute the 1981 Special Topic Sessions for its suitability 
as a forum for broader scientific exchanges. 

Therefore, in 1981, scientists from nations, uni
versities, and agencies outside INPFC were invited to 
contribute and participate in discussions in the form 
of a groundfish symposium held October 28 to 30, 
1981. Topics discussed were: (1) Determination of 
effective effort for a particular species in a multi
species fishery; (2) Methods of calculating available 
yield in groundfish fisheries; and (3) Pacific cod 
biology and population dynamics. 

The symposium was attended by approximately 80 
people. Twenty-three papers were presented during 
the three sessions; authors from the U.S.S.R. were 
not able to attend but abstracts of their four papers 
were discussed. 

Dr. N.J. Wilimovsky of the University of British 
Columbia (Vancouver) was asked to summarize the 
symposium. He considered that the symposium had 
two objectives of equal importance. These were, 
first, the provision of the opportunity for the friendly 
exchange of scientific information between a wide 
variety of investigators representing all countries 
having interest in the North Pacific and, second, 
the subject matter presented at the symposium. He 
concluded that the symposium was highly successful 
and provided important contributions to our under
standing of Pacific halibut stock assessment tech
niques and management strategies; a consolidation of 
Pacific cod fisheries statistics and biological infor
mation; and new contributions to the understanding 
of the problem of standardization of effort and stock 
assessment techniques. He also advocated that the 
organizing countries continue to work toward the 
development of a permanent body that would ex
pand and formalize the symposium. 

The Standing Committee on Biology and Research 
noted from personal involvement of most of its 
scientific members and many of its advisers, and from 
the Report of the Sub-Committee on Non-Anadro
mous Species that the symposium was successful. 
The committee commended those involved and noted 
that valuable exchanges of scientific information were 
made on a broader multi-national basis than pre-
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viously possible under the committee. The com
mittee recommended that all papers noted in the 
program of the sessions be considered for publication 
as a unit in the INPFC Bulletin series. 

The committee agreed with the recommendation 
of the Sub-Committee on Non-Anadromous Species 
that there should be future international symposia 
under the aegis of the Commission. The future 
topics considered by the sub-committee included a 
comprehensive review of the biology and population 
dynamics of pollock and Pacific hake. Both species 
are of great interest to the Commission. 

The committee recommended that an organizing 
committee similar in nature to that formed for the 
1981 symposium, chaired by a member from the 
United States, be formed to plan an international 
symposium around the subjects of hake, pollock, and 
possibly other species, to be held during a 3-day 
special session in conjunction with the 1983 Annual 
Meeting in the United States. 

The Commission agreed unanimously that the 
groundfish symposium had been successful, that 
papers presented should be published, and endorsed 
the proposal for a 1983 symposium. The Commis
sion also agreed that the question of holding similar 
symposia on a regular basis under the aegis of the 
Commission would be discussed at the 1982 Annual 
Meeting. 

A number of recommendations made by the Sub
Committee on Non-Anadromous Species pertinent to 
its activities were adopted by the Commission. These 
included a proposal to prepare a joint comprehensive 
report on sablefish in the Convention area. 

At the third plenary session, during discussion of 
the Report of the Standing Committee on Biology 
and Research, each national section made comments 
concerning work of the Sub-Committee on Non
Anadromous Species. 

United States Comments: 
The United States National Section notes that much of our 

understanding of the resources in the Convention Area is the 
direct result of our cooperative research efforts. We would 
like to emphasize the importance of such cooperative research, 
joint analyses of the data, and compilation of comprehensive 
reports. These activities have fostered a common understand
ing of the resources and narrowed the gap in our views on 
most of the stocks. 

The United States National Section believes that the free 
exchange of data and views under a common forum is very 
constructive. This is evident from the activities of the INPFC 
in general and the success of this year's Groundfish Special 
Topics Sessions in particular. We wish to support the concept 
of holding similar international symposia on a regular basis, 
subject to the Commission's advanced approval of the topics 

recommended for discussion. 

Canadian comments: 
Last year the Commission approved that the Special Topic 

Sessions of the Sub-Committee on Non-Anadromous Species in
clude participation from non-member as well as member nations 
fishing in the Convention Area. The Standing Committee on 
Biology and Research was requested to evaluate the suitability 
of this event as a forum for broader scientific exchange. We are 
pleased to note that the committee regarded this year's special 
topic sessions, held in the form of a Groundfish Symposium, as 
being successful. We strongly support the recommendation that 
the papers presented at the symposium be published by the 
Commission and we also strongly support the recommendation 
that another symposium be arranged for 1983 around the sub
jects of hake, pollock and possibly other species. We note that 
the committee has referred the question of the regularity of 
future symposia to the Commission for resolution. It is our 
view that such symposia should be held regularly to provide the 
opportunity for scientific exchange among a wide range of sci
entists from government, university and other agencies from 
member and non-member countries. Such broad exchange 
would be beneficial in improving the scientific basis for mana
gement of the fisheries resources of the North Pacific region. 
We suggest that these symposia be held every two years. 

We support the request of the United States for information 
on Japanese fisheries in the Convention Area for squid, pomfret 
and albacore and are pleased to note that Japan will provide 
the requested information, including data on incidental salmon 
catches. 

japanese comments: 
We find it noteworthy that, thanks to the joint studies by 

Japanese and United States scientists since 1979, and particu
larly with the intensification of effort after that time, the amount 
of information on the subject of non-anadromous species has 
greatly increased and thus the accuracy of the assessment of 
these stocks has drastically improved. It is also our great 
pleasure to note that as a result of this research and studies on 
these stocks, we have reached unanimous conclusions in assessing 
the stocks of these areas and in particular have concluded that 
the stocks of these species are, in general, in very good condi
tion. It is also our pleasure to see that the gap in views among 
the nations with regard to the allowable biological catches has 
almost disappeared. We strongly hope that such unanimous 
conclusions by the scientists, conclusions such as that the allow
able biological catches of pollock in the Bering Sea are around 
1.2 million tons and that of Pacific cod exceeds by far the 160,000 
ton level, are reflected in the actual resource management. 

As to the differences in views on allowable biological catches 
of sablefish, we strongly hope that such differences can be ra
tionally eradicated through the proper evaluation of results 
from studies such as the joint Japan-U.S. longline survey as well 
as through active discussions among the scientists of the Con
tracting nations on various occasions during their preparation of 
the joint comprehensive report on sablefish, which will again be 
considered at the annual meeting of the Commission next year. 

As for Pacific ocean perch, we also hope that an early and 
rational solution of the problem will be attained through the 
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analysis of information gained by joint Japan-U.S. research. 
We would like to emphasize our intention of continuing and 

intensifying the Japan-U.S. joint research efforts which have 
already produced good results. 

We would also like to refer to the symposium on ground£sh. 
For this international symposium, the Japanese scientists, along 
with the United States and Canadian scientists, put forth their 
best efforts. We consider that, due to this effort, the result of 
the symposium may fairly be called a success. The Japanese 
National Section supports the plan of holding a similar sympo
sium in 1983 in Anchorage on the subject of pollock and hake. 

While supporting the 1983 International Symposium, we 
would also like to state that not only for the 1983 symposium, 
but with regard to future similar symposia, we should go back 
to basic principles and should also consider the work load on 
the scientists involved. In particular, we find it important for 
us to go back to the original terms of reference for the Standing 
Committee on Biology and Research which are to provide ob
jective data and information for the proper management of 
fishery resources in the North Pacific. On this basis, we would 
like to suggest that we should be considering holding such sym
posia on an ad hoc basis, on the condition that such symposia 
can be expected to contribute to stock assessment of non-ana
dromous species by providing data from non-contracting parties, 
which are indispensable for carrying out our responsibilities. 

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 work of the Sub-Committee on King and 
Tanner Crab: 

(a) Nature ofthefishery 

(i) Regulations pertaining to harvest of king and tanner crabs 
in the eastern Bering Sea by U.S. fishermen include re
strictions related to size and sex of crabs, season, and total 
catch. Fisheries for king crab by other nations are pro
hibited. Japanese fisheries for tanner crab have been re
gulated by area, sex, and catch limitations. However, 
Japan did not fish for tanner crab in the eastern Bering 
Sea in 1981. Trawl fisheries in the eastern Bering Sea 
are required to return incidentally caught king and tanner 
crabs to the sea. 

(ii) The U.S. catch of king crab in the eastern Bering Sea 
reached an all-time high of 23 million crabs in 1980. The 
composition of this catch was 93% red king crab, and 
7% blue king crab. 

(iii) The 1981 tanner crab catch was 46 million crabs, down 
from 52 million crabs in 1981. Japan did not fish for 
tanner crabs in 1981. The species composition of the 
catch was 26% C. bairdi and 74% C. opilio. 

(iv) The 1980 incidental catch of king crabs in the non-U.S. 
trawl fisheries was 0.9 million crabs, as compared to 
1.0 million in 1979. Golden king crab comprised 93% 

of the incidental king crab catch. The incidental catch 
of king crab in joint-venture fisheries in 1980 was 0.3 
million red king crabs, the only species of king crab oc
curring in these catches. The 1980 incidental catch of 
tanner crabs in the non-U.S. trawl fisheries was 11.1 
million crabs, down from 18.0 million in 1979. This 
catch was composed of 69% C. opilio and 31% C. bairdi. 
The incidental tanner crab catch in joint-venture fisheries 
was 0.2 million C. opilio. 

(b) Status of stocks 

(i) The red king crab stock in the southeastern Bering Sea 
has declined substantially from 1980 to 1981, based on 
research surveys. Preliminary information from the 
fishery substantiates the research results. Pre-recruit in
formation from the surveys indicate that recruitment will 
not increase stock abundance in the near future. The 
condition of other red king crab stocks, and blue king 
crab stocks, is not well known. 

(ii) For C. opilio north of 58•N, survey information led Japanese 
scientists to conclude that the male stock greater than 
99 mm carapace width is stable. Their estimate of large 
males is 55 million crabs, and was calculated by applying 
a 0.555 trawl vulnerability factor. U.S. scientists also 
concluded that the stock was stable, but their estimates of 
stock size were substantially lower. The abundance of 
males greater than 109 mm carapace width was 6.5 million 
crabs in 1981. U.S. scientists concluded that recruitment 
to the stock north of 58°N will be lower in the future. 
Japanese scientists concluded that recruitment will pro
bably increase. 

(iii) For C. opilio stocks south of 58°N, both U.S. survey data 
and information from the fishery indicate that the male 
stock greater than 109 mm carapace width is declining. 
The 1980 population estimate of 54 million crabs decreased 
to 16 million in 1981. CPUE in the fishery has declined 
from 116 crabs per pot-lift in 1979 to 79 in 1981. Survey 
estimates of smaller males increased in 1981, indicating 
a possible change in the declining recruitment trend of 
recent years. 

(iv) For C. bairdi stocks in the area north of 58°N, Japanese 
surveys indicated an abundance of 45 million male crabs 
greater than 99 mm carapace width, based on a 0.555 
trawl vulnerability factor. U.S. surveys indicated that 
the total male stock was stable, but that there were very 
few crabs greater than 129 mm carapace width in the 
population. Surveys of both countries indicate increasing 
future recruitment. 

(v) For C. bairdi south of 58°N, the U.S. survey indicates a 
substantial decline in abundance of male crabs greater 
than 129 mm carapace width. An estimated 41 million 
crabs in 1980 declined to 23 million in 1981. Fishery 
data also indicate a decline in the stock of large males. 
The U.S. survey does, however, indicate that there may be 
some improvement in recruitment in the next few years. 

(c) Other research 

The sub-committee discussed other topics relating to: 
(a) Results of tagging experiments 
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(b) Growth per molt of tanner crabs 
(c) Trawl vulnerability estimates 
(d) Oceanographic studies in bottom water masses 

The Standing Committee on Biology and Research 
concurred with a recommendation by the Sub
Committee on King and Tanner Crab that its de
liberations could be completed in four days in 1982 
and proposed that the sub-committee commence its 
work on the Tuesday of the first week of the com
mittee's activities. 

At the third plenary session the spokesman for 
Japan made the following comments respecting king 
and tanner crabs: 

Catches of king crab by the United States have recently been 
increasing at a rapid pace. In the face of this and also in the 
face of our previous understanding that the stock of this species 
was stable, this year we have suddenly gained information that 
there has been a drastic decrease in this stock. Since the sus
pension of Japanese fisheries for this species, our research on 
this species has been rather dormant and we regret that in recent 
years we were not able to offer sufficient information, nor par
ticipate in active discussions on the subject. 

As for tanner crab, we have agreed on the assessment of the 
stock of large Chionoeceus opilio, which is that this stock in the area 
north of 58°N, which is the area where the Japanese have been 
fishing up until last year, is in stable condition. We understand 
that this particular stock is not utilized by the United States. 
We strongly hope that on the principle of effective utilitzaion of 
Jiving resources the Japanese traditional tanner crab fishery, 
which after all developed the tanner crab fishery, be allowed to 
continue their operations. We firmly believe that fishing activi
ties, if continued by the Japanese, would also have significance 
in that they contribute to the provision of scientific data and in
formation. We would like to avoid the route taken by king crab 
stocks. We will endeavor to continue the exchange of scientific 
information and contribute to stock assessments where possible. 

12. ACTIVITIES OF THE COMMISSION CONCERNING 

MARINE MAMMALS 

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

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

At the 1981 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 I (c) with respect to anadromous species in 
the Convention area and species of marine mammals 
caught in fishing for anadromous species." The 
chairman of the committee, Mr. Joseph A. Garcia of 
Canada, submitted his report at the third plenary 
session. In the report it was recorded that the scien
tific sub-committee, chaired by Mr. Kenji Takagi of 
Japan, had met in Tokyo, March 10 to 13, 1981. 
At that time the sub-committee had reviewed re
search activities in 1980 and planned research ac
tivities for 1981. Biological studies and observer 
programs had also been discussed. The sub-com
mittee noted particularly that still further study of 
the various sighting methods for marine mammals 
and their effect on population estimates was required 
and that some biases were apparent in the biological 
material being studied. The Committee agreed 
that the question of seabird mortality in the high 
seas fishery of the North Pacific was neither within 
the terms of reference of the Ad Hoc Committee 
on Marine Mammals nor within the scope of the 
Convention. 

Mr. Garcia noted that research in 1981 had been 
conducted in accordance as far as possible with 
the plans made at the March 1981 meeting. He 
noted that the committee also recommended that 
the next meeting of the scientific sub-committee be 
held in Tokyo in February or March 1982. At that 
meeting research plans for 1982 would be developed 
and plans discussed for further compilation of past 
research results. 

The Commission adopted the Report of the Ad 
Hoc Committee on Marine Mammals at the third 
plenary session on Novemenber 5, 1981 and endorsed 
the recommendation of the committee that the life of 
the Ad Hoc Committee on Marine Mammals be the 
subject of discussion at the 1984 Annual Meeting of 
the Commission. 

13. PUBLICATIONS OF THE COMMISSION 

The Commission publishes an Annual Report, a 
Bulletin, and a Statistical Yearbook. All manuscripts 
must receive approval of the Commission prior to 
publication. Scientific reports for inclusion in the 
Bulletin also receive prior review and approval by 
an editorial referee from each national section. The 
Annual Report and Bulletin are published in separate 
English and Japanese versions of identical content. 
The Annual Report contains a report of the Commis
sion's Annual Meeting, reports of any interim meeting 
which may have been held during the year, an 
administrative report covering activities between an-
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nual meetings, and national summaries of research 
conducted for the Commission by the research agen
cies of each member country. The Bulletin is pub
lished at irregular intervals. It contains reports from 
national sources dealing with particular investigations 
carried out under INPFC programs by one or more 
scientists in a particular laboratory, or reports pre
pared 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 publications is given at 
the end of this Annual Report. 

During review of progress of the various under
takings, it was reported at the annual meeting that: 
of the seven new joint comprehensive reports on 
salmon and oceanography, six had been published 
(coho, sockeye, chum, chinook, pink, and oceano
graphy) and a manuscript (in Japanese) had been 
received for the masu salmon report which is the 
final in the series. 

14. OFFICERS ELECTED FOR 1982 

The Commission elected the following officers for 
1982 in accordance with its Rules of Procedure: 

Chairman of the Commission: 
Mr. Kenjiro Nishimura of Japan 

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

Secretary of the Commission 
Mr. H. Douglas Johnston of Canada 

Chairman of the Standing Committee on Biology 
and Research 

Mr. Jiro Ikenaga of Japan 
Chairman of the Standing Committee on Finance 
and Administration: 

Mr. Yoshifumi Matsuda of Japan 
Chairman of the Ad Hoc Committee on Marine 
Mammals: 

Mr. Yoshikazu Inoue ofJapan 
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 Elmer E. 
Rasmuson of the United States, Jiro Ikenaga of 
Japan, and Donovan F. Miller of Canada. 

The Chairman, Mr. H. Douglas Johnston, in 
closing the meeting, expressed his gratitude for the 
competent performance by scientists of each national 
section, the Secretariat in their administrative duties, 
and to his fellow Commissioners for their help and 
cooperation in the furtherance of the Commission's 
objectives. 

The 28th Annual Meeting of the International 
North Pacific Fisheries Commission adjourned at 
10: 15 a.m. on November 6, 1981. 



16 ANNUAL REPORT 1981- NORTH PACIFIC COMMISSION 

APPENDIX 1 

LIST OF PARTICIPANTS 

28TH ANNUAL MEETING-1981 

Vancouver, Canada, October 22 to November 6, 1981 

OFFICERS OF THE MEETING 

Chairman ....................................... H . Douglas Johnston 
Vice-Chairman ..................... ............ Kenjiro Nishimura 
Secretary .......................................... Elmer E. Rasmuson 

H. Douglas Johnston 
Ottawa, Ontario 

Donovan F. Miller 

CANADA 

Commissioners 

Joseph A. Garcia 
Barnfield, British Columbia 

Michael Z. Florian 
Vancouver, British Columbia Prince Rupert, British Columbia 

S. Dickens 
A. Dixon 
T. Earl 
G. Halsey 

K. V. Aro 
R. J. Beamish 
M. Bigg 
J. Cairns 
A.J. Cass 
R. P. Foucher 
W. R. Hourston 
G. Jones 
L.A. Lapi 

Kenjiro Nishimura 
Tokyo, Japan 

Yoshifumi Matsuda 
Tokyo, Japan 

Advisory Committee 

J. Haugan 
G. Hewison 
F. Millerd 
A. Murray 

Advisers and Experts 

B. M. Leaman 
L. Margolis 
D. Martens 
G. A. McFarlane 
T. Proverbs 
B. Riddell 
W. Shaw 
C. W. Shinners 

JAPAN 

Commissioners 

A. Petersen 
A. Radii 
J. Rivard 

H. Smith 
R. D . Stanley 
H. Strauss 
J. Swan 
S.J. Westrheim 
D. D. Wilson 
R. Wowchuk 
E. Zyblut 

Jiro Ikenaga 

Alternate Commissioner 

Kenzo Kawakami 

Tokyo, Japan 
Tatsuo Saito (Acting) 

Tokyo, Japan 



LIST OF PARTICIPANTS-1981 ANNUAL MEETING 

Special Adviser 

Seiichi Omori 

Consul General of Japan, Vancouver 

Takashi Shinomiya 

Manzo Tachibana 
Koji Imamura 
Masanori Miyahara 

Shintaro Enomoto 
Zenji Sato 

Elmer E. Rasmuson 
Anchorage, Alaska 

Robert W. McVey 
Juneau, Alaska 

J. Bergy 
A. R. Burch 
D. Cline 
W. K. Deshler 
J. Foster 

W. Aron 
J. Blackburn 
R. G. Bakkala 
J. W. Balsiger 
E. Brown 
R. L. Burgner 
J. Burns 
M. L. Dahlberg 
S. K. Davis 

Advisers and Experts 

Ministry of Foreign Affairs 

Yukio Otsu 

Fisheries Agency if japan 

Ikuo Ikeda 
Osamu Sano 
Kenji Takagi 

Others 
Toshio Hidaka 
Akira Hozumi 

UNITED STATES 

Commissioners 

Keisuke Okada 
Kiyoshi Wakabayashi 
Hitoshi Fujita 

Noriaki Takagi 

Robert M. Thorstenson 
Petersburg, Alaska 

Dayton L. Alverson 
Seattle, Washington 

Advisory Committee 

J. A. Hanson 
G. Jensen 
R. B. Lauber 
H. McDevitt 
C. H. Meacham 

Advisers and Experts 

C. L. Dawson 
M. Eaton 
J. Block 
C. K. Harris 
L. L. Jones 
L.L. Low 
D. W. McCaleb 
C. P. Meacham 
H. Mitchell 

R. H. Moss 
K. 0. Olsen 
K. Specking 
J. Stephan 
C. Tillion 

S. A. Moberly 
R. C. Naab 
R. S. Otto 
S. Pennoyer 
J. J. Povolny 
J. Reeves 
L. Ronholt 
T. M. Sample 
H. Zenger 

CONSULTANTS- OBSERVERS 

International Pacific Halibut Commission D. McCaughran 
R.J. Myhre 
G. H. Williams 

17 



18 ANNUAL REPORT 1981- NORTH PACIFIC COMMISSION 

OBSERVER 

Intergovernmental Oceanographic Commission A. Cornford 

Permanent 

Kazuo Shima 
C. R. Forrester 
Evelyn Funk 
Annette Hansen 
Jonathan T. Yokoyama 

SECRETARIAT 

Temporary 
Clerical 
Frances Buchan 
Elaine Burak 
Pat Gosse 
Dyan Matheson 
Valerie Way 

MEMBERSHIP OF COMMITTEES 

Interpreters 

Toshiko Adilman 
Taka Crowston 
Anafu Kaiser 
Mieko Kondo 
Akira Odani 
Takako Takada 
Sadahiko Tamura 

I. STANDING CoMMITTEE oN FINANCE AND ADMINISTRATION 
CANADA Commissioner-member: D. F. Miller 

(Chairman) 

JAPAN 

UNITED STATES 

SECRETARIAT 

Commissioner-adviser: M. Florian 
Advisers: J. Swan 

G. Jones 

Commissioner-member: 
Commissioner-advisers: 

Advisers: 

Observer: 

Commissioner-member: 
Advisers: 

Observers: 

Ex oificio: 

Y. Matsuda 
K. Nishimura 
K. Kawakami 
T. Shinomiya 
K. Imamura 
M. Tachibana 

R. W. McVey 
C. L . Dawson 
R. C. Naab 
J. Bergy 
G. Jensen 
C. H . Meacham 
K. Specking 

K . Shima 
C. R. Forrester 

2. STANDING COMMITTEE ON BIOLOGY AND RESEARCH 
CANADA Commissioner-member: 

Commissioner-adviser: 
Scientist-members: 

Advisers: 

M. Z. Florian 
(Chairman) 
J. Garcia 
L. Margolis 
R. J. Beamish 
K . V. Aro 
M. Bigg 
A.J. Cass 



LIST OF PARTICIPANTS- 1981 ANNUAL MEETING 

JAPAN Commissioner-member: 
Scientist-members: 

Advisers: 

UNITED STATES Commissioner-member: 
Scientist-members: 

Advisers: 

SECRETARIAT Ex officio: 

3. An Hoc CoMMITTEE oN MARINE MAMMALS 

CANADA Commissioner-member: 

Commissioner-adviser: 
Scientist-members: 

R. P. Foucher 
L.A. Lapi 
B. M. Leaman 
G. A. McFarlane 
B. Riddell 
W. Shaw 
R. D. Stanley 
S. J. Westrheim 

J. Ikenaga 
I. Ikeda 
0. Sano 
M. Tachibana 
K. Imamura 
M. Miyahara 
K. Takagi 
K. Okada 
K. Wakabayashi 
H. Fujita 
S. Enomoto 
Z. Sato 
T. Hidaka 

D . Alverson 
R. L. Burgner 
L. L. Low 
J. Blackburn 
R. G . Bakkala 
J. W. Balsiger 
E. Brown 
J . Burns 
M. Dahlberg 
S. K. Davis 
M. Eaton 
J. Glock 
C. K. Harris 
C. P. Meacham 
R. S. Otto 
S. Pennoyer 
J. Povolny 
J. Reeves 
L. Ronholt 
T. M. Sample 
H. Zenger 

K. Shima 
C. R . Forrester 

J. A. Garcia 
(Chairman) 
H. D. Johnston 
M. Bigg 
L. Margolis 

19 



20 ANNUAL REPORT 1981-NORTH PACIFIC COMMISSION 

Advisers: 

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

Advisers: 

UNITED STATES Commissioner-member: 
Scientist-member: 
Advisers: 

SECRETARIAT Ex officio: 

G. Halsey 
W. R. Hourston 
A. Murray 
B. Riddell 

T. Saito 
J. Ikenaga 
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K. Imamura 
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AGENDA- 1981 ANNUAL MEETING 

APPENDIX 2 

AGENDA AS ADOPTED 

28TH ANNUAL MEETING-1981 

Vancouver, Canada, October 22 to November 6, 1981 

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

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

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

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

8. Actions required for implementation of Article III (1) (d) with respect to 
salmon 

9. 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 

10. Review of the Annex under Article III (1) (c) 
11. Consideration of status of implementation of Articles III (1) (e) and IX (2) 
12. Consideration of administrative and fiscal matters 

(a) Accounts and audit 
(b) Financial situation in current fiscal year 
(c) Budget estimate for fiscal year beginning July 1, 1982 
(d) Budget forecast for fiscal year beginning July 1, 1983 
(e) Administrative report for 1981 
(f) Schedule of future meetings 
(g) Other matters 

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

AUDITORS' REPORTS TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
CHARTERED ACCOUNTANTS 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X lMl 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as at June 30, 1981 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, 1981 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 ap
plied on a basis consistent with that of the preceding year. 

PEAT, MARWICK, MITCHELL & Co. 
Chartered Accountants 

Vancouver, British Columbia, Canada 
August 7, 1981 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1981 

(With comparative figures for 1980) 

Cash and term deposits 
Interest receivable 
Advance to Executive Director 
Equipment, at cost 

Less accumulated depreciation 

Accrued expenses 
Advances from Contracting Parties 

representing the working 
capital fund (Schedule) 

Assets 

Liabilities 

See accompanying notes to financial statements. 

1981 

$124,994.77 
2,300.00 

33,929.20 
9,685.95 

24,243.25 

$151,538.02 

$15,310.75 

136,227.27 

$151,538.02 

STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1981 

(With comparative figures for 1980) 

Income: 
Contributions from Contracting Parties 
Interest earned on deposit receipts 

1981 

$270,960.00 
19,897.36 

290,857.36 

1980 

140,330.14 
900.00 

2,660.00 
32,953.26 

7,554.33 

25,398.93 

169,289.07 

62,748.74 

106,540.33 

169,289.07 

1980 

270,867.00 
19,035.57 

289,902.57 
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Expenditure: 
Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Depreciation 
Annual meeting rentals 
Library 

Excess of income over expenditure 
transferred to working capital fund 

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

Status of Appropriations 

See accompanying notes to financial statements. 

Source of cash: 

STATEMENT OF CHANGES IN CASH 
Year ended june 30, 1981 

(With comparative figures for 1980) 

Contributions from Contracting Parties 
Interest on Commission funds 

Repayment of salary advance 

Use of cash: 
Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 
Library 

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. 

169,956.97 
29,162.65 
8,514.99 

49,395.66 
4,784.16 
3,327.63 

14,921.22 
4,236.94 

284,300.22 

56,557.14 

Budget 
appropriations 

(Note 2) 
$160,969.00 

26,200.00 
6,200.00 

63,431.22 
6,000.00 
3' 600. 00 

12,900.00 
5,000.00 

284~300.22 

1981 

$270,960.00 
18,497.36 

__ __3_,660.00 

292,117.36 

146,827.17 
29,162.65 
8,514.99 

96,833.65 
4,784.16 
2,171.95 

14,921.22 
4,236.94 

307,452.73 

$(15,335.37) 

s 140,330.14 
124,994.77 

$(15,335.37) 

146,547.90 
27,954.29 

5,898.97 
51,500.00 

5,872.90 
3,295.40 
5,485.99 
2,220.05 

248,775.50 

41,127.07 

Appropriations 
as modified by 

transfers 
169,956.97 
29,162.65 
8,514.99 

49,395.66 
4,784.16 
3,327.63 

14,921.22 

4,236.94 

,284,_300.2~ 

1980 

270,867.00 
18,135.57 
4,560.00 

293,562.57 

126,586.22 
27,954.29 
5,898.97 

57,135.21 
5,872.90 

20,094.69 
5,485.99 
2,220.05 

251,248.32 

42,314.25 

98,015.89 

_!~,330_:_1.± 
42,314.25 

23 



24 ANNUAL REPORT 1981- NORTH PACIFIC COMMISSION 

SCHEDULE OF WORKING CAPITAL FUND 
Year ended june 30, 1981 

Balance, beginning of year 
Amounts transferred from levies 
Excess of income over 

expenditure for the year 

Balance, end of year 

(With comparative figures for 1980) 

See accompanying notes to financial statements. 

NoTES TO FINANCIAL STATEMENTS 

June 30, 1981 

1. Significant accounting policies: 

1981 
Sl06,540.33 

23,129.80 

6,557.14 

Sl36,227.27 

1980 
45,451.58 
19,961.68 

41,127.07 

106,540.33 

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 
conform in all material respect to International Standards. 

2. Contractual Services: 
The original budget appropriation for contractual services amounting to S50,091.00 has been 

increased by Sl9,897.36 earned on deposit receipts and reduced by S6,557.14 transferred 
to the working capital fund. 
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II. ADMINISTRATIVE REPORT FOR 1981 

Kazuo Shima 

Executive Director 

1. CoNTENT oF THE REPORT 

This report provides information on actions of the 
Commission between the 27th (1980) and 28th (1981) 
Annual Meetings, describes actions taken with re
spect to decisions made at the 27th Annual Meeting 
and summarizes activities of the Secretariat. Initial
ly, the period covered by the Administrative Report 
was from the adjournment of the 27th Annual Meet
ing, 1980 November 6, to 1981 October 7. 

That report was submitted to the Commission at 
the 28th Annual Meeting, was reviewed by the 
Standing Committee on Finance and Administration, 
and has been brought up to date as of 1981 November 
3 when the 28th Annual Meeting was convened, for 
publication in the Annual Report for 1981. 

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 
Takakazu Kuriyama (to 1981 January 30) 
Yoshifumi Matsuda (from 1981 January 30) 
Hiroya Sano (to 1981 August 7) 
Yoshikazu Inoue (from 1981 August 7) 
Takuji Kato (to 1981 September 25) 
Jiro Ikenaga (from 1981 September 25) 

UNITED Elmer E. Rasmuson 
STATES Robert W. McVey 

Robert M. Thorstenson 
Dayton L. Alverson 

3. OFFICERS 

Officers of the Commission for the period were as 
follows-

Chairman Mr. H. DouglasJohnston 
of Canada 

Vice-Chairman Mr. Kenjiro Nishimura 
of Japan 

Secretary Mr. Elmer E. Rasmuson 
of the United States 

Chairman, Committee Mr. Michael Z. Florian 
on Biology and of Canada 
Research 

Chairman, Committee 
on Finance and 
Administration 
Chairman, Ad Hoc 
Committee on Marine 
Mammals 

4. EDITORIAL REFEREES 

Mr. Donovan F. Miller 
of Canada 

Mr. Joseph A. Garcia 
of Canada 

Editorial Referees as of 1981 October 1 are-
Canada Dr. Leo Margolis 
Japan Dr. Ikuo Ikeda 
United States Dr. Loh-Lee Low 

5. STAFF 

Kazuo Shima continued through the period as 
Executive Director, C . R. Forrester as Assistant 
Director, Evelyn Funk as Administrative Assistant, 
Annette Hansen as Secretary and Jonathan T. 
Yokoyama as Clerk-Translator. The Chairman of 
the Commission accepted on 1981 July 21 the notice 
of resignation, effective 1982 January 11, of the 
Executive Director who will rejoin the Fisheries 
Agency of Japan in Tokyo. 

6. INTERIM APPROVALS OF THE CoMMISSION 

From the adjournment of the 27th Annual Meeting 
(1980) through 1981 November 3, the following 
Commission approvals were obtained by corre
spondence-
(a) Publications 

1. The 1980 Annual Report (Circular Letters 
No. 1326, 1981 June 10 and No. 1333, 1981 
August 4) 

11. The 1978 Statistical Yearbook manuscript 
Circular Letters No. 1327, 1981 June 11 and 
No. 1346, 1981 September 16) 

(b) Proceedings of the 27th Annual Meeting 
1. Summary minutes of the Third and Fourth 

(final) Plenary Sessions and Distribution List 
(Circular Letters No. 1309, 1980 November 25 
and No. 1312, 1981 Junuary 6) 

(c) Matters concerning the 28th Annual Meeting 
1. Tentative agenda (Circular Letter No. 1334, 

1981 August 4) 
11 . Invitation of observers from other interested 

countries 
The Secretariat asked for submission of re-
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quests on this matter for approval by the 
Commission (Circular Letter No. 1331, 1981 
July 16). No requests were received. 

(d) Financial Matters 
1. Transfer of funds from the Working Capital 

Fund was not required in the 1980/81 fiscal 
year (nor in the 1979{80 fiscal year) because 
total expenditures were covered by appropria
tions and interest income. 

(e) The Commission approved initiation of action 
to fill a forthcoming vacancy in the position of 
Executive Director occasioned by the notice of 
resignation of Mr. Kazuo Shima, effective 1982 
January 11. 
A Nominating Committee was formed com
prising a Commissioner from each section and 
Mr. Shima. Messrs. D. F. Miller (named 
Chairman of the committee), Y. Matsuda, and 
R. W. McVey were named members of the 
Nominating Committee for Canada, Japan, 
and the United States, respectively. This 
action was announced in Circular Letter No. 
1338, dated 1981 September 1. 
An advertisement for the position was distri
buted to an approved mailing list on 1981 
September 21. 
The NomiD;ating Committee met on 1981 
November 2 in Vancouver, Canada to con
sider applications received for the position of 
Executive Director. 

7. INTERIM MEETINGS 

No Commission meetings were held in the period 
between the 27th and 28th Annual Meetings but the 
following meetings were held-

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

The second, third, and fourth meetings of the 
Working Group on Joint Surveys of the Sub-Com
mittee on Non-Anadromous Species, with participants 
from Japan, the United States, and the Secretariat, 
were held as follows-

Second meeting, Seattle, 1980 November 10 to 
14, chaired by R. G. Bakkala 

Third meeting, Shimizu, 1981 March 11 to 19, 
co-chaired by I. Ikeda and C. R. Forrester 

Fourth meeting, Seattle, 1981 May 18, chaired 
by R. G. Bakkala 

A fifth meeting was convened in Vancouver, 
1981 October 31 and continued on subsequent 
days in Seattle. That meeting was coordinated by 
R. G. Bakkala and L. L. Ronholt. 

(b) Ad Hoc Salmon Research Coordinating Group 

The fifth meeting of the group was held in Tokyo, 
1981 March 4 to 9 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 third meeting of the Scientific Sub-Com
mittee of the Ad Hoc Committee on Marine Mam
mals was held in Tokyo, 1981 March 10 to 13 with 
participants from all three countries and the Secre
tariat. Kenji Takagi of Japan chaired the meeting, 
the report of which will be submitted to the Ad Hoc 
Committee on Marine Mammals. 

(d) Working Group on Sablefish 

The first meeting of the Working Group on Sable
fish of the Sub-Committee on Non-Anadromous 
Species was held in Nanaimo, British Columbia, 1981 
May 13 and 14 with participants from each country 
and the Secretariat. Richard J. Beamish of Canada 
chaired the meeting, the report of which was sub
mitted to the Sub-Committee on Non-Anadromous 
Species. 

8. AcTIONs TAKEN BY THE SECRETARIAT AccoRDING 

TO DECISIONS AT THE 27TH ANNUAL MEETING 

OF THE CoMMISSION 

(a) Draft of severance pay provisions 

At the 1980 Annual Meeting, the Commission, on 
recommendation of the Standing Committee on 
Finance and Administration, approved institution of 
a severance pay system for the Secretariat with 
details of the system to be agreed upon by correspon
dence. Accordingly, the Secretariat drafted and dis
tributed severance pay provisions (Circular Letter 
No. 1311 dated 1980 December 15). The Secre
tariat received comments on the draft from the three 
national sections but agreement has not yet been 
reached on details of administration of the provisions 
which will be discussed at meetings of the Standing 
Committee on Finance and Administration at the 
1981 Annual Meeting. 

(b) Groundfish Special Topics Sessions 

At the 1980 Annual Meeting, the Commission, on 
recommendation of the Standing Committee on 
Biology and Research, approved the invitation of 
selected scientists from member and non-member 
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nations fishing in the Convention area to contribute 
scientific papers during a 3-day Special Topics 
Session of the Sub-Committee on Non-Anadromous 
Species. Special topics selected by the sub-commit
tee were: (1) Pacific cod biology and population 
dynamics, and (2) Methods of calculating available 
yield in groundfish fisheries and the determination of 
effective effort for a particular species in a multi
species fishery. 

Specific details for the selection and invitation of 
these scientists, the organization of the Special Topics 
Sessions, and its financing, were worked out by cor
respondence by an organizing committee consisting 
of one scientist-member from each national section. 
The organizing committee was established as fol
lows-

L. Margolis 
I. Ikeda 
L. L. Low 
K. Shima 

Canada (Chairman) 
Japan 
United States 
INPFC Secretariat 

C. R. Forrester INPFC Secretariat 
(Correspondent) 

Invitations and affirmative responses were received 
from scientists of the three national sections outside 
INPFC and from scientists of the U.S.S.R., Polish 
People's Republic, Republic of Korea, and Taiwan. 
A report on the sessions will be made by the Standing 
Committee on Biology and Research. 

(c) Information from non-member countries 

Contained in a report on publications to be sub
mitted to the 1981 Annual Meeting 

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

A report will be submitted to the 1981 Annual 
Meeting. 

9. RECEIPT OF INFORMATION REGARDING ARTICLES 
III (1) (e) AND IX (2) OF THE CoNVENTION 

In connection with the Commission's consideration 
ofthe status of implementation of Articles III (I) (e) 
and IX (2) of the Convention, the Secretariat ob
tained from the national sections information per
taining to 1981, similar to that submitted annually 
since 1970, and prepared a report summarizing the 
data. 

10. CoMMISSION PuBLICATIONS 

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

(a) Annual Report 

The 1980 Annual Report (125 pages) in English 
was published and distributed 1981 October 7. 

The Japanese versions for 1976 (69 pages) and 1977 
(101 pages) were published and distributed in 1981 
February, for 1978 (108 pages) in 1981 March, and 
for 1979 (81 pages) in 1981 September. 

The 1980 Annual Report in Japanese is in late 
printing stages and will be distributed by the end of 
1981. 

The problems of late publication of the Annual 
Report have been completely solved. Early pub
lication, however, will depend upon early submission 
of research summaries and early approval of the 
manuscript by each national section. 

(b) Bulletin 

Bulletin 40 (English) Qoint comprehensive report 
on pink salmon, 195 pages) was printed and dis
tributed in 1981 April. 

The Japanese version of Bulletin 39 (historical catch 
statistics for salmon of the North Pacific Ocean, 164 
pages) was printed and distributed in 1981 June. 

The Japanese version of Bulletins 38 (chinook sal
mon) and 40 (pink salmon) are in late printing stages. 

A manuscript (in Japanese) on masu salmon 
(Oncorhynchus masou), which is scheduled for pub
lication as a bulletin, has been received by the Secre
tariat and is being translated. 

(c) Statistical Yearbook 

The 1977 Statistical Yearbook was printed and 
distributed in 1981 March. The 1978 Statistical 
Yearbook is now in press. Most material has been 
received for the 1979 Yearbook and some for the 
1980 Yearbook. 

(d) Proceedings of the 27th Annual Meeting 

"Proceedings of the 27th Annual Meeting-1980" 
(351 pages) in English was prepared and distributed 
in early March 1981, almost as projected. Such 
early distribution of Proceedings is a record. In 
previous years, distribution has been generally around 
late June or July. 

The Japanese version of the Proceedings (280 
pages) was prepared and distributed in 1981 June. 

11. FISCAL MATTERS 

(a) Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell and Co., for the fiscal year ending 
1981 June 30 was transmitted to the Commission with 
Circular Letter No. 1342 on 1981 September 3, to-
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gether 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 1980 
June 30 totalled $106,540.33. The amount was in
creased to $136,227.27 during the fiscal year by the 
addition of $23,129.80, the amount which accrued 
from levies on salaries, and the excess of income over 
expenditure. 

The Working Capital Fund includes the value of 
fixed assets ($24,243.25) which were capitalized, 
moving expense reserve ($10,000), severance pay 
reserve ($3,823), and reserve for the 1981 Special 
Topic Sessions of the Sub-Committee on Non
Anadromous Species ($20,000). The amount in the 
Working Capital Fund for contingencies is, therefore, 
$78,161.02. 

(c) 1981/82 Budget 

The budget estimate for the 1981/82 fiscal year 
adopted by the Commission at the 1980 Annual 
Meeting was sent to the Contracting Parties on 1980 
November 30 with the request that $270,960 be 
provided in three equal shares. Confirmation that 
the required funds would be provided was received 
from Canada. 

Canada and Japan's contributions for the first half 
of the fiscal year have been rceived. 

The United States submits their entire contribution 
in one lump sum out of their fiscal budget beginning 
October I each year. In 1980, a partial payment 
of $I 6,246. 78 was received on 1980 July 7 but the 
remainder ($74,073.22) was not received until 1981 
January 19. 

We have again received a partial payment 
($33,360.91) from the United States for the 1981/82 
fiscal year and hope that the remainder will not be 
delayed much after 1981 October I. 

(d) Budget Estimate (1982/83) and Forecast (1983/ 
84) 

In accorance with Financial Regulation 7, the 
Secretariat sent to all Commissioners 60 days in 
advance of the 28th Annual Meeting a Budget 
Estimate for 1982/83 and a Budget Forecast for 
1983/84 (Circular Letter No. 1342, 1981 September 
3). 

I 2. AGENDA FOR THE 28TH ANNUAL MEETING 

A tentative agenda for the 28th Annual Meeting, 

prepared by the Executive Director in consultation 
with the Chairman, was sent to the three national 
sections on 1981 August 4 (Circular Letter No. 1334), 
with a request for approval and comments. 

Canada, Japan, and the United States approved 
the tentative agenda without comment. It was dis
tributed as the provisional agenda with Circular 
Letter No. 1341, 1981 September 3 and will be con
sidered for adoption at the Second Plenary Session 
at the 1981 Annual Meeting. 

13. OFFICES OF THE SECRETARIAT 

The introduction of the Wang word processor has 
contributed substantially to the carrying out of 
Secretariat responsibilities in a neat and timely 
fashion, including those for the annual meetings, by 
reducing the time consuming retyping of manuscripts, 
the reproofing of material, drafting of routine letters, 
etc. Listing of all books in Secretariat library on 
the word processor is underway. A rented Xerox 
machine has also accelerated reproduction in the 
Secretariat. Direct conversion of material on Wang 
magnetic discs to print medium was successful in 
printing of the English version of the 1979 Annual 
Report and the same procedure was applied to print
ing of the 1980 Annual Report. 

A number of reference books have been acquired for 
translation, editing, etc., in the Secretariat, and ac
curate cataloguing of all library holdings is underway. 
Our library collection has served to answer enquiries 
from citizens, industry, consultants, students, trans
lators, etc. Improvements are considered on a con
tinuing basis. 

14. VISITORS TO THE SECRETARIAT 

The Secretariat was visited by Commissioners, 
scientists, administrators, industry representatives 
from the three member countries, etc; among them 
were Dr. W. E. Ricker (eminent Canadian scientist, 
retired), H. D. Johnston (Commissioner and Chair
man of the Canadian Section and Chairman of the 
Commission), D. F. Miller (Canadian Commissioner, 
Chairman of the F & A Committee), Michael Florian 
(Canadian Commissioner), L. Margolis (Canadian 
Chief Scientist), I. Ikeda (Japanese Chief Scientist), 
L. L. Low (U.S. Chief Scientist), W. R. Hourston 
(Inter-Governmental Affairs of Canada Department 
of Fisheries and Oceans), R. J. Beamish (Director, 
Resource Services Branch, Department of Fisheries 
and Oceans), Judith Swan (International Directorate, 
Department of Fisheries and Oceans, Ottawa), M. 
Murakami, K. Okada, R . Koseki, and T. Sasaki of 
the Fisheries Agency of Japan, Prudence Fox and R. 
Naab of the U.S. National Marine Fisheries Service, 
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Christine Dawson of the U.S. Department of State, 
and Jean C. Martin and Maureen Bowie of the 
International Fisheries Commissions Pension Society. 

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, com
piling manuscripts for publication, executing budgets, 
accounting, and indexing, processing, reproducing, 
translating, preparing, drafting, typing, proofing and 
mailing and filing of materials for publication and 
other purposes, in accordance with the duties of each 
member of the staff. 

The Executive Director and Assistant Director 
attended the Working Group on Sablefish held in 
Nanaimo in 1981 May, the third meeting of the 
Working Group on Joint Surveys of the Sub-Com
mittee on Non-Anadromous Species held in Seattle 
in 1981 May, and the Annual Meeting of the Inter
national Pacific Halibut Commission held in Van
couver in 1981 January. The Executive Director 
visted Japan in 1981 August for preparation of the 
1982 Annual Meeting to be held in Tokyo and to 
discuss arrangements for replacement of the Execu
tive Director, etc. The Assistant Director attended 
the second and third meetings of the Working Group 
on Joint Surveys of the Sub-Committee on Non-Ana
dromous Species held in Seattle in 1980 November 

and in Shimizu in 1981 March, meetings of the Ad 
Hoc Salmon Research Coordinating Group held in 
Tokyo in 1981 March, and the Scientific Sub-Com
mittee of the Ad Hoc Committee on Marine Mam
mals held in Tokyo in 1981 March, and the annual 
meeting of the International Pacific Salmon Fish
eries Commission held in Bellingham in 1981 Decem
ber. The Assistant Director, Administrative As
sistant, and Secretary attended seminars on word 
processing held in Vancouver in 1980 November. 

The Commission was invited to be represented by 
observers at (a) the 39th Annual Meeting of the 
Inter-American Tropical Tuna Commission being 
held in Paris, (b) the 3rd Annual Meeting of the 
Northwest Atlantic Fisheries Organization held in 
Halifax, (c) the 7th General Meeting of the Interna
tional Commission for the Conservation of Atlantic 
Tunas being held in Tenerife, (d) the 69th Statutory 
Meeting of the International Council for the Ex
ploration of the Sea being held in Woods Hole, (e) 
the 79th Session of the F AO Council, Rome, and 
(f) the 14th Session of the Committee on Fisheries, 
Rome. 

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 
endeavoured to respond to the requests within its 
jurisdiction and competence. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1981 

Department of Fisheries and Oceans 
Pacific Biological Station 

March 1982 

SALMON 

INCIDENI'AL CATCH oF SALMON IN FoREIGN AND 

DoMESTIC MmwATER TRAWL FisHERIEs, 1977-1980 

The incidental catch of salmon in non-North 
American fisheries operating in Canada's zone of 
extended fisheries jurisdiction has been monitored 
since 1977. Incidentally-caught salmon are princi
pally taken in midwater trawl fisheries for hake 
(Merluccius productus) in Canadian fisheries manage
ment sub-zones 5-l and 5-2 of INPFC Vancouver 
area (Fig. 1 ). In 1977 an experimental mid water 
fishery for dogfish (Squalus acanthias) was observed 
to catch salmon incidentally in sub-zone 5-l and in 
Hecate Strait. This fishery has since, however, been 
discontinued. Domestic midwater fisheries for pol
lock (Theragra chalcogramma) in Dixon Entrance and 
for pollock and hake in the Strait of Georgia also 
catch salmon incidentally and are included to com
plete the summary of incidental salmon catches. 

Foreign midwater fisheries off Canad'a west coast 
have been limited to independent fisheries by Japan, 
Poland and the USSR, and cooperative ventures 
between Canada and Poland, the USSR, and Greece. 
Annual summaries of the incidental catch of pro
hibited species in foreign fisheries between 1977-1979 
are reported in Leaman et al. (1978, 1980, 1981). 
This report summarizes data on the incidental catch 
of salmon in foreign and domestic midwater trawl 
fisheries in the Canadian economic zone between 
1977 and 1980 and documents the recovery of coded
wire tagged chinooks from these fisheries. 

Methods 

Observer effort on foreign vessels fishing hake has 
been limited since 1977. Priority has been given to 
observing sablefish and rockfish fisheries due to greater 
Canadian domestic interests in these resources. 

Procedures for estimation of non-salmon catch 
weight and species composition in observed hauls 
are outlined in Leaman et al. (1978, 1980, 1981). 
The annual biomass of incidentally caught salmon 
was estimated by prorating the incidence of salmon 
in observed catches by the annual catch within each 

fishery and country grouping. 

RESULTS 

Hake Fisheries: 

Catch rates of salmon by foreign and domestic 
vessels in sub-zones 5-l and 5-2 have not exceeded 
0.317 kg salmon per metric ton (t) of hake landed 
(Table lA) and have apparently been decreasing 
since 1977. These rates in Table lA translate into 
a seasonal total of 1636 kg of salmon in 1977 and 
1395 kg in 1980. Greater than 90% of the salmon 
caught are chinook. The average weight of chinooks 
caught in sub-zone 5-2 is 3.8 kg (n=27 fish, range 
2.8-6.0 kg). Coho, sockeye and chum are infre
quently caught and most observer records of non
chinooks are labelled as "unknown species." No 
consistent differences in incidental catch rate of 
salmon between sub-zones 5-l and 5-2 were ob
served, although a significant area in sub-zone 5-l 
is shallower than 50 fm and constitutes a major 
salmon troll fishery region. 

Domestic fishing for hake in the Strait of Georgia 
commenced in 1979. Extensive monitoring (94.1 %) 
of the total hake catch (516.5 t) was undertaken. In 
1980, the total catch was 508.1 t but only 15% of the 
catch was sampled. Incidental catch of salmon in 
1979 was very limited (33 salmon in 79 hauls ob
served, total weight of salmon=85 kg) and was not 
uniformly distributed over the hauls. A higher 
catch rate for salmon was observed in the limited 
1980 sampling (35 kg in 5 hauls). The pattern of 
salmon catches in 1980 was consistent with the 1979 
observation of non-uniform distribution of salmon 
incidence. The rate of incidental salmon catch in 
the spring Strait of Georgia hake fishery is similar 
to rates estimated for the offshore fisheries (Table 
lA). The incidence in the fall hake fisheries may be 
greater but the data are very limited and variations 
in trawl depth and hake density confound between 
haul comparisons. 

Dogfish: 

Rates of incidental salmon catch in the 1977 
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LIMITS OF CANADIAN FISHING ZONES 

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 dashed lines indicate the extent of Canada's 
200-mile zone. Zone 5-l fishing areas are detailed in the insert, the in-shore boundary of zone 5: la is 
the 12-mile line. 

TABLE 1. Annual incidental catch of salmon by fishery, area and country. 

A. HAKE (incidence by weight, kg salmon/t hake). 

Weighted 
Country Japan USSR Poland Average USSR Poland 

Sub-zone 5-2 5-1 
Year 
1977 0.097 0.288 0.479 0.317 

_ .. 
1978 0.064 0.990 O.OOOb 0.199 0.074 
1979 0.046° 0.046 0.046 0.203 0.203° 
1980 0.520 1.025d 0.049 0. 101 0.065 0.036 

a Dash indicates no fishery. 
b Only 10.2% of catch by weight observed. 
e No observations, assigned value equal to fishery sampled in sub-zone. 
d Supplemental Russian fishing only. 

B. DoGFISH (incidence by weight, kg salmon/t dogfish). 

Sub-zone 5- l 

1977 23.557 

C . PoLLOCK (incidence by weight, kg salmonft pollock). 

1979 
1980 

Dixon Entrance 

8.619 
8.619 

Hecate Straits 

10.056 

Georgia Strait 

1.370 
1.370 

Greece 

0.162 

Weighted Weighted 
Average Average 

5-1 +5-2 

0.317 
0.074 0.163 
0.203 0.091 
0.086 0.086 

Weighted Average 

12.854 

Weighted Average 

4.275 
2.874 

31 



32 ANNUAL REPORT 1981- NORTH PACIFIC COMMISSION 

TABLE 2. Summary of incidental salmon catch (t) prorated to total annual catch of mid water trawl fisheries. 

Fishery 

Hake Sub-zone Hake St. of 
5-l, 5-2 Georgia 

1977 1.635 _ a 

1978 1.037 
1979 1.050 0.090 
1980 1.392 0.174 

a Dash indicates no fishery. 

Polish experimental fishery were the highest recorded 
for any fishery in Canadian waters (Table lB). A 
total incidental catch of 5. 7 t occurred during this 
fishery. Incidence of salmon in the catch was sub
stantially greater in sub-zone 5-l fisheries than in 
Hecate Strait fisheries (Table lB). 

Pollock: 

Rates of incidental salmon catches varied between 
fisheries in Dixon Entrance and the Strait of Georgia 
(Table 1 C) and cumulatively resulted in the largest 
one year incidental catch of salmon (7.069 tin 1979). 
Salmon caught in Dixon Entrance during the 1980 
fishery were estimated by assuming the 1979 rate of 
incidence, however, experimental fisheries in Dixon 
Entrance during 1978 had a 1.566 kg salmonft 
pollock incidental catch rate. The 1980 catch of 
salmon may, therefore, be an overestimate. Pollock 
catches in Dixon Entrance have, however, recently 
decreased. In the Strait of Georgia fishery the rate 
of incidental catch was estimated by pooling the 1979 
and 1980 samples because they were collected from 
different areas of the Strait. 

Fisheries in Dixon Entrance differ from Strait of 
Georgia fisheries in several ways which may contri
bute to greater rates of incidental catch. Vessels 
fish deeper for a longer duration in the northern area; 
their CPUE is lower and catch is more varied in 
compos1t1on. Pollock commonly comprises 90+% 
of the Strait of Georgia landings but observed catches 
in Dixon Entrance vary between 43-85% pollock. 

Biological data on salmon caught in the 1979 
Dixon Entrance fishery were available for 322 chi
nooks, but no quantitative data were available for 
Strait of Georgia chinooks. Fish length varied from 
30-81 em fork length and the average length and 
weight were 50.6 em and 1.6 kg. Eighty-five per 
cent of the samples were less than 60 em, and 52.5% 
were males. 

Incidental Catch Summary: 

Domestic inshore fisheries for pollock exceed the 

Dogfish 

5.733 

Pollock 

7.069 
3.060 

Total 

7.368 
1.037 
8.209 
4.626 

foreign and domestic offshore fisheries for hake in 
annual incidental salmon catches (T~ble 2). The 
discrepancy is greater in numbers of salmon since 
the average size of the salmon sampled inshore was 
less than offshore. In total, the 1980 estimate of 
4.6 t of salmon incidentally caught represents ap
proximately 1,500 chinook salmon. 

Coded-wire Tag Recoveries: 

Twenty-one coded-wire tagged chinooks have been 
recovered in these fisheries. Only one tag has been 
recovered in the offshore fishery. A Deschutes River 
chinook was recovered aboard the Polish hake trawler 
Otol between September and October, 1980. The 
only location information available on the recovery 
is that it occurred in sub-zone 5-2, off Barkley Sound. 
Twenty tags were recovered during the 1979 pollock 
fishery in Dixon Entrance. The locations of these 
recoveries are not available but the tagging locations 
and number of tags recovered were: 

Quinsam Hatchery, east coast 
Vancouver Island, B.C. 

Willamette Hatchery, Oregon 
Tanner Creek Hatchery, Oregon 
S. Santiam Hatchery, Oregon 
Klickitat Hatchery, Washington 
Cowlitz Hatchery, Washington 
Kalama Hatchery, Washington 

10 
1 
2 
l 
4 
1 

All the U.S. tagging locations are ones which feed 
into the Columbia River or directly into the Pacific 
Ocean. The marked-to-unmarked ratio in this 
sample was 0.058: l or 1: 17. The chinooks re
covered in Hecate Strait were 2 sea-year fish and 
varied in fork length from 45-63 em. 

Discussion 

The impact of 1977 through 1980 midwater trawl 
fisheries on salmon fisheries and stocks in the Cana
dian fishing zone is apparently insignificant. Two 
fisheries which in the past may have been detrimental 
to salmon stocks have been eliminated (offshore 



RESEARCH BY CANADA 33 

dogfish) or curtailed (Dixon Entrance pollock). 
Impacts of trawl fisheries on specific chinook stocks 
are very unlikely given the locations and durations 
of the fisheries. Areas of extensive midwater trawl 
fishing coincide with areas of extensive stock mingl
ing of salmon. Inshore domestic fisheries occur be
tween January and May, consequently avoiding the 
abundance of mature salmon in these waters be
tween June and October. 

These reported rates of incidental salmon catches 
in offshore trawl fisheries are very similar to those 
estimated for foreign fisheries off the Washington and 
Oregon coasts in 1977 and 1978. The decrease in 
rates ofincidental catch from 1977 to 1980 in Cana
dian fisheries is not, however, as pronounced in the 
U.S. fisheries. In 1979, foreign and joint venture 
fisheries in U.S. waters caught 0.27 kg salmon per 
tonne of hake whereas in Canadian waters the in
cidence was 0.088 kgf t. Species composition and 
size distributions of salmon incidentally caught in 
U.S. waters are also similar to those reported in 
Canadian waters. 
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GROUNDFISH 

INTRODUCTION 

The primary emphasis of groundfish research at 
the Pacific Biological Station during 1981 continued 
to be related to stock assessment. This emphasis 
has been largely determined by management needs 
associated with Canada's zone of extended fisheries 
jurisdiction established in 1977. While research 
directly in support of management remains a high 
priority, attention is being increasingly directed to 
the examination of mechanisms underlying the 
dynamics of both exploited and unexploited stocks. 
To this end studies of stock delineation and abundance 
estimation have been supplemented by increased re
search into analytical methods and ecosystem linkages. 
Summaries of research by species follows: 

(i) Flatfishes. During 1981 the first survey of the 
abundance of Dover sole off Vancouver Island 
(Vancouver Area) and the second survey of 
juvenile English and rock sole abundance in 
Hecate Strait were conducted. Commercial 
quantities of Dover sole were detected in the 
former survey. Data from the latter survey 
were incorporated into stock analyses. 

Analytical projects completed during 1981 
included an improved matrix standardization 
of fishing effort for rock sole fisheries in the 
Charlotte Area and an examination of the 
northern Charlotte Area rock sole stock using 
a method of sequential population analysis. 
A review of short-term methods of stock fore
casting was also completed. 

(ii) Pacific cod. An analysis of the Pacific cod stock 
in the northern Charlotte Area was completed, 
and age composition data were generated using 
a new technique making optimal use of sam
pled but un-aged fish. The first analysis in
dicated potential intergeneration effects on 
stock abundance, and the second may result in 
considerable saving in the time necessary to 
derive population age spectra. 

Results from previous tagging studies were 
used to update analyses of growth and migra
tion in the Charlotte and Vancouver areas. 
The bathymetric distribution of Pacific cod 
was further analyzed using existing catch data. 
In addition, these data were used to develop 
a technique to resolve species-specific effort in 
a multispecies trawl fishery. 

(iii) Pacific hake. The increasing importance of 
Pacific hake to the traditional domestic fleet 
and the cooperative fishing arrangements be
tween Canadian trawlers and offshore pro
cessors has led to a concomitant increase in 
research effort. Major studies of the biology 
and distribution of this species in the inside 
waters of the Vancouver Area were continued 
as was the application of ichthyoplankton 
survey techniques to assess spawning biomass. 
Results of the ichthyoplankton project were 
also used to examine spawning success and 
early life history characteristics. Additionally, 
a tripartite survey (ichthyoplankton, swept 
volume, hydroacoustic) of hake and pollock 
abundance was carried out in the Strait of 
Georgia (Vancouver Area). Preliminary re
sults of this survey indicate good agreement 
among estimates of spawning biomass derived 
by the three techniques. 

Studies of age- and size-specific fecundity of 
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Pacific hake were continued during 1981. The 
biology, distribution, and age structure of the 
component of the offshore hake stock which 
enters Canadian waters was also investigated, 
primarily to determine the implications of 
harvesting these older fish. 

(iv) Roclifishes. Field projects conducted during 
1981 included a survey of Pacific ocean perch 
(Sebastes alutus) biomass in Hecate Strait 
(Charlotte Area), continued tagging of yellow
tail rockfish (S . .flavidus) for stock delineation 
and validation of ageing techniques, as well as 
a longline-gillnet survey of Bowie seamount 
(Charlotte Area). The stock of S. alutus in 
Hecate Strait may be of major importance due 
to its apparently unexploited state and the op
portunities it presents to examine the biology 
and management of this species. Returns of 
tagged and injected (with oxytetracycline) S. 
jlavidus have been very limited due in part to an 
absence of midwater trawling in the areas of 
tagging. While catch rates of rockfishes (pri
marily S. ruberrimus and S. aleutianus) at Bowie 
Seamount were comparable to commercially 
attractive inshore areas, the limited habitat of 
the seamount argues against major fishery 
potential. The seamount populations do, how
ever, have considerable scientific value as re
ference populations for studies of rockfish popu
lation dynamics. 

The analysis of growth and mortality para
meters of rockfishes initiated in 1980 was com
pleted. Application of new ageing techniques 
resulted in natural mortality estimates ranging 
from one-third to one-half of previous esti
mates, whereas estimated growth parameters 
changed only marginally. The implication of 
these lower mortality estimates to stock man
agement may be profound. 

A stock reconstruction and forward simula
tion model of the S. alutus stock in Queen 
Charlotte Sound was completed. The analy
sis of rockfish species assemblages was com
pleted; most assemblages appeared to be stable 
in broad species composition but relatively 
dynamic in proportional composition. 

New projects initiated included a multi
variate analysis of environmental effects on 
cohort strength for S. alutus and a long-term 
study of the implication of different allocations 
of reproductive effort in exploited populations 
of S. alutus. 

(v) Sablifish. Development of a new method of 
age determination was completed and partially 

validated. Continuing projects included the 
tagging of juvenile and adult fish; the analysis 
of previous tagging experiments; the demon
stration of effective escape panels in traps; 
and the development of a population model. 
The distribution of sablefish eggs and larvae is 
being investigated. 

Analysis of existing tag-return data indicates 
limited short-term movement of adults but 
increasing range of movement with time. 
Juveniles appear to recruit from shallower, 
inshore areas to the offshore centres of adult 
abundance. Centres of abundance of eggs 
and larvae coincide with those of the spawning 
adults. 

(vi) Pollock. This species was one of the target 
species for the tripartite survey in the Strait of 
Georgia (Vancouver Area). A study of the 
spawning biology of pollock in the northern 
Charlotte Area and a general review of the 
biology of the species in Canadian waters were 
completed. 

Length- and age-specific fecundity studies 
were continued in conjunction with ichthyo
plankton sampling. Finally, development of 
a harvesting strategy applicable to both roe 
and fillet fisheries was initiated. 

(vii) Spiny dogfish. Research on this species con
centrated in the Vancouver Area, although a 
study of its biology and diet in the Charlotte 
Area (Hecate Strait) was completed. In the 
Vancouver Area the tagging of dogfish con
tinued and preliminary analysis of the 1978-
1981 tag returns was initiated. Additional 
studies in this area included the development 
of an adequate long-term tag and the deter
mination of age and size at maturity. 

Several projects not directed at individual species 
were also completed or initiated. Included in this 
group were: a review of age validation techniques; 
a review of trawl survey methodology; an analysis of 
trawl-mesh selectivity for English and rock soles; and 
a long-term study to examine the distribution, mag
nitude, and species composition of discards at sea 
from domestic trawlers. 

Reports concerned with groundfish published in 1981 
are listed below. 

Archibald, C. P., W. Shaw, and B. M. Leaman. 
1981. Growth and mortality estimates of rock
fishes (Scorpaenidae) from B.C. coastal waters, 
1977-1979. Can. Tech. Rep. Fish. Aquat. Sci. 
1048: 57 p. 
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Sci . 1610 : 43 p. 

1981. Use of fin-ray sections to age walleye 
pollock, Pacific cod, and albacore, and the im
portance of this method. Trans. Amer. Fish. Soc. 
110: 287-299. 

Beamish, R.J., and D. A. Fournier. 1981. A 
method for comparing the precision of a set of age 
determinations. Can. J. Fish. Aquat. Sci. 38: 
982-983. 
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Sci. 262: 73 p. 

Carter, E. W., L.A. Lapi, andJ. E. Richards. 1981. 
Catches and trawl locations of MJV Arctic Harvester 
during the Dover sole biomass survey off the west 
coast of Vancouver Island, February-March 1981. 
Can. Data Rep. Fish. Aquat. Sci. 295: 57 p. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1981 

Fisheries Agency of Japan 
March 1982 

I. SALMON RESEARCH 

In 1981, Japan conducted research on salmon in 
offshore areas on board four motherships and nine 
research vessels (one research vessel was engaged in 
the Japan-U.S. cooperative salmon and Dall's por
poise research as a dedicated vessel for this purpose 
in the first half of her cruise). The research program 
by Japanese motherships and research vessels in 1981 
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 1981. The Japanese research program in 
1981 was planned taking into consideration as much 
as possible the discussions at these meetings. 

An outline of the research and findings obtained 
in 1981 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 1981 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 July 30 and 
August 1 (Table I). Landings of salmon from catcher 
boats to motherships began June 2 and finished be
tween July 24 and 26. During this period, 214 
operations were conducted by those fleets. In June, 
116 operations took place in the narrow north-south 

region of the North Pacific Ocean lying between 
170°E and 175°E. In July, there were 70 operations 
in the North Pacific Ocean and 28 operations in the 
Bering Sea (Fig. 1). 

On board the motherships, daily catch records 
were collected and measurements were made of fork 
length, body weight, gonad weight, and sex. Oceano
graphic observations were also made at noon from 
the motherships. Scales were collected for 60 sockeye 
and 30 fish of each other species of salmon on those 
days when salmon were landed. The following num
bers of fish were sampled on board the motherships 
in 1981: 

Sockeye 12,019 
Chum 6,108 
Pink 6,118 
Coho 1,114 
Chinook 2,041 

Total 27,400 

(b) Research on board research vessels 

Research operations by research vessels in 1981 
were conducted from April to August, almost the same 
period as in 1980 (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 and/or longline 
gear. 

Three vessels (Hokushin maru, lwaki maru, and 
Kumamoto maru) collected information on the distri
bution, abundance, and other biological material of 
salmon in the northwest Pac;ific using two types of 
salmon gillnets: non-selective research gillnets (called 

TABLE I. Salmon mothership period of operations in 1981. 
---

Number 
of Arrived Left Days on 

Gross catcher Left fishing fishing Returned fishing Days 
Mothership tonnage boats Hakodate grounds grounds Hakodate grounds operated 

Kizan maru 8,859.11 43 May 26 June I July 26 July .31 56 52 

Me!Jio maru 9,040.57 43 May 26 June I July 24 July 30 54 49 

.Nojima maru 7,975.18 43 May 26 June I July 25 July 31 55 51 

jinyo maru 9,024.25 43 May 26 June I July 25 July 31 55 53 

ToTAL 34,899.11 172 220 205 
----
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TABLE 2. Salmon research vessel activities in 1981. 

Research 
vessel 

Gross 
tonnage Gear 

Hokushin maru 219.51 Gillnet 

Oshoro mam 1,119.66 Gillnet & 
longline 

Hokusei maru 892.92 Gillnet 

Hokko maru 466.49 Longline 

lwaki maru 220.42 Gillnet 

Riasu maru No. 2 424.95 Gillnet & 
long line 

Kumamoto maru 295.45 Gillnet 

Hokuho maru 436.34 Gillnet & 
longline 

Hoyo maru 390.90 Gillnet 

1st cruise 

April 25 (Kushiro) 
to May 22 (Kushiro) 

June 5 (Hakodate) 
to August 16 (Hakodate) 

July II (Hakodate) 
to August II (Hakodate) 

June 10 (Kushiro) 
to July 4 (Kushiro) 

April 25 (Kushiro) 
to June 7 (Kushiro) 

April 23 (Kushiro) 
to June 7 (Kushiro) 

April 27 (Kushiro) 
to June 9 (Kushiro) 

April 25 (Kushiro) 
to June 7 (Kushiro) 

May 20 (Hakodate) 
to June 27 (Hakodate) 

I JOE __ 14:0E_ . ·--.--ISOf ... - -~6CtE r .. --·-· 170E 180 

' ! 

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

2nd cruise 

June 16 (Kushiro) 
to July 29 (Kushiro) 

July 12 (Kushiro) 
to August 4 (Kushiro) 

June 15 (Kushiro) 
to July 24 (Kushiro) 

June 18 (Miyako) 
to July 9 (Kushiro) 

June 6 (Kushiro) 
to July 30 (Kushiro) 

June 18 (Hakodate) 
toJuly 30 (Kushiro) 

July 2 (Hakodate) 
to August 4 (Hakodate) 

110\¥ 160W 

Main study 

Salmon distribution and abundance 

Biological community including salmon 

Biological community including salmon 

Salmon tagging 

Salmon distribution and abundance 

Salmon tagging 

Salmon distribution and abundance 

Salmon tagging 

Marine mammals and salmon distribu
tion and abundance 
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FIGURE 2. Fishing locations of Japanese salmon research vessels using gillnets, 1981. 

" C" nets) which were composed of 10 different mesh 
sizes (48 mm, 55 mm, 63 mm, 72 mm, 82 mm, 
93 mm, 106 mm, 121 mm, 138 mm, and 157 mm), 
and standard gillnets (called "A" nets) in which the 
structure and mesh sizes were similar to those of 
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 salmonids migrating in 
waters south of 46°N. The first two vessels used 

gillnet and longline gear while the Hokko maru used 
only longlines. 

The Hoyo maru was engaged in research on marine 
mammals (particularly Dall's porpoise) taken in
cidentally by the salmon gillnets during her first 
cruise using non-selective research gillnets and com
mercial type gear while operating like a catcher boat 
in the salmon fleet. This vessel also conducted re
search to clarify the continent of origin of salmon 
migrating in the central Bering Sea using gillnets and 
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TABLE 3. U.S. scientific observers and their period on board Japanese salmon mothers hips in 1981. 

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

Kizan maru Vince Addington Steven Sinell June 9-July 5 27 
July 18-July 26 9 

Steven Swartz July 18-July 26 9 
Barry Troutman July 18-July 26 9 

MeiJ!o maru David Snow Douglas Bertran June 9-July 8 30 
July 19-July 25 7 

William Everett July 19-July 25 7 
Lawrence Tsunoda July 19-July 25 7 

Nojima maru Bruce Mushet Alex Heindl June 9-July 2 24 
July 13-July 25 13 

Robert Ingraham July 13-July 25 13 
Patrie Gearin July 13-July 25 13 

Jinyo maru Larry Haaga Edward Bowlby June 9-July 24 46 

J uergen Lang June 9-July 24 46 
Frederick Schlexer June 9-July 44 46 

TABLE 4. U.S. scientists, their objectives, and their period on board Japanese salmon research vessels in 1981. 

Embarkation Disembarkation 

Vessel Scientist Date Port Date Port Objective 

Kumamoto maru Gerald Joyce June 16 Kushiro July 30 Kushiro Study of marine mammals 
Hoyo maru Linda L. Jones May 20 Hakodate June 27 Hakodate Study of marine mammals 

William A. Walker May 20 Hakodate June 27 Hakodate Study of marine mammals 
Elizabeth Hacker May 20 Hakodate June 27 Hakodate Study of marine mammals 

Oshoro maru G. Christopher Bouchet June 5 Hakodate July 9 Seward Study of marine mammals 
Dale W. Rice July 9 Seward August 16 Hakodate Study of marine mammals 

Hokusei maru Mary Nerini July 11 Hakodate August 11 Hakodate Study of marine mammals 

longlines during her second cruise. 
Two vessels (Oshoro maru and Hokusei maru) collected 

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

Tagging was conducted on still active salmon 
caught with research vessel longlines. All vessels 
made oceanographic observations and conducted re
search on various animals (fishes, squids, sea birds, 
and marine mammals) incidentally taken during re
search. A total of287 research operations were made 
with gillnets and 138 with longlines in 1981 at loca
tions 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 1981, four U.S. scientific observers were on 

board each mothership (in total, 16 observers on the 
four motherships). One scientific observer conducted 
observations on the salmon fishery operating in the 
U.S. conservation zone and collected biological in
formation, and one observer carried out research on 
marine mammals, particularly Dall's porpoise inci
dentally taken with the salmon gillnets in the zone. 
Two observers spent some time on catcher boats 
attached to the motherships to conduct research on 
incidental catch of Dall's porpoise. The U.S. ob
servers were on board the motherships for a period 
of 36 to 46 days: total days on board was 156 (Table 
3). 

In 1981, there were a total of seven U.S. scientists 
on board research vessels; two on the Oshoro maru, 
one on the Hokusei maru, one on the Kumamoto maru, 
and three on the Hoyo maru. Their objectives were 
to conduct studies on marine mammals incidentally 
taken in salmon gillnets (Table 4). 
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2. O uTLINE OF INFORMATION OBTAINED 

(a) Distribution and abundance of salmon 

The eight research vessels in 1981 conducted studies 
on distribution and abundance of salmon by using 
salmon gillnets. The numbers of salmon by species 
and by month caught per 100 tans of non-selective 
research gillnet (10 mesh sizes) are shown in Figs. S 
to 20. 

Sockeye (Figs. 5 to 7) : In May, there were two areas 
of high abundance (CPUE of more than 1.0 fish per 
tan) of sockeye; in the vicinity of 48a--49°N, l60°-
1700E, and near 46°N and 180°. Fish in the former 
area were mainly mature and in the latter mainly 
immature. Although CPUE values of more than 
0.5 sockeye per tan were observed in the vicinity of 
180° on the south side of the Aleutian Islands, such 
occurrences did not extend to waters south of Attu 
Island. The main distribution of sockeye in June 
was in waters north of 46°N and areas in which 
CPUE values were more than 1.0 fish per tan were 
observed in the vicinities of 47° to S0°N, and 167° 
to l68°E, and along the Aleutian Islands from south 
of Attu Island to south of Adak Island. The main 
distribution of sockeye in July was in waters north of 

49°N, and CPUE values of more than 1.0 fish per 
tan were observed in an east west direction in waters 
north of sooN and south of the Aleutian Islands. 
Locations in which CPUE values were more than 
1.0 fish per tan were observed broadly in the central 
Bering Sea. The sockeye salmon taken in July were 
mainly immature fish. 

Chum (Figs. 8 to 10) : Although the appearance of 
chum salmon in May was widespread, the CPUE 
values were generally low. CPUEs of more than 
1.0 fish per tan were observed in the northwestern 
area of research but the range of this abundance was 
not determined because of lack of research data for 
the area within the .S.S.R. 200 mile zone. CPUEs 
of more than 1.0 fish per tan were also observed in 
the vicinity of 42°N and 180°. The distribution of 
chums in June had moved northward and CPUEs of 
more than l.O fish per tan were widely observed . 
Most of the CPUEs in waters south of 4S 0 N had de
clined to values of O.S fish per tan and less. In July, 
CPUE of more than 1.0 chum per tan was widely 
observed in waters north of 47°N. Almost all 
CPUEs in the central Bering Sea in July were 2.0 
fish and over per tan and one extremely high value 
ofCPUE of more than 11.0 fish per tan was observed. 



46 ANNUAL REPORT 1981 - NORTH PACIFIC COMMISSION 

. . 
' ' 

--i- ~ - .- .L 

. ' . .. - T • .I • • • 

+H -:-

l !i lli£ 

liO£ 

IIOE 110£ 

1111 

I I I 

- i -i-~-+ 
: : : : 

- -;- ~- J -~-

no• 

-H-H-
- ~ -T -7 --:--
: ~ : 

, ... 
FlOUJU\ 6. CPUE distribution of sockeye salmon caught by 100 tans of research gillnets in june 1981. 

I lOW 

: ; : : 
~i~U~l~ 
: : : . 

- t -:-,- . -

I'"' 1 .. , , .. 
FrouR.E 7. CPUE distribution of sockeye salmon caught by 100 tans of research giHnets in July 1981. 

SOM 

... 

... 



RESEARCH BY JAPAN 

.... 110£ 

; : : 
- ~- ~- .. -
: ; : 

--~ - - : -T- ~-

: ~ 

t lOW 

now 

F1ou.u: 8. CPUE distribution of chum salmon caught by 100 tans of research gillnets in May 1981. 

--- +- ~ . ~ . : 
• -- .J_...!- .1.. 

' I : : 

• ,. - 1- ~- ~ -

. ' ' 
-~- ~ - ~ . ~-

.... 

' . 
-1--- t· ~ -. . 

' . ' :- ~- ~- r-
1 : • : 

- ~ -..; . : -~ -
: . : 

--;- ~ - ----

""~ 

now 

FIGURE 9. CPUE distribution of chum salmon caught by 100 tans of research gill nets in June 1981. 

47 



48 ANNUAL REPORT 1981-NORTH PACIFIC COMMISSION 

, ... 

ISOE .... ITOW 

FIGURE 10. CPUE distribution of chum salmon caught by 100 tans of research gillnets in July 1981. 

Pink (Figs. 11 to 13): CPUE of more than 1.0 per 
tan of pink salmon was widely observed from east to 
west in waters in the southern areas of research in 
May. In waters west of 170°E, CPUE in waters south 
of 45°N was high, and in waters east of 170°E high 
CPUE areas extended further north. The main dis
tribution ofpink salmon was in waters south of47°N. 
CPUE in June increased and CPUEs of more than 
4.0 fish per tan were widely distributed from south 
to north between 42°N and 50°N in the vicinity of 
160°E and one extremely high CPUE of more than 
18.0 pinks per tan was observed. The area of high 
CPUE extended to waters adjacent to 170°E. On 
the east side of the research area, CPUEs of more 
than 2.0 fish per tan were observed in the vicinity of 
45° to 51 °N and 175°E to 180°. The distribution of 
pink salmon in July moved northwards, and in waters 
east of 175°E, CPUE of more than 1.0 fish per tan was 
observed in waters north of 50°N. In waters west 
of 165°E, high CPUEs of more than 5.0 pinks per 
tan were widely distributed from south to north 
between 44°N and 50°N and one extremely high 
CPUE of more than 15.0 fish per tan was observed. 
CPUEs of more than 1.0 fish per tan occurred south 
of Attu Island but did not extend to west longitudes. 
In the central Bering Sea, CPUE of more than 2.0 

fish per tan was observed m the southwestern area 
of research. 

Coho (Figs. 14 to 17): In the extensive research area 
in May, the appearance of coho salmon was limited 
to waters west of 170°E south of 42°N and east of 
175°E south of 45°N. CPUE of more than 0.5 coho 
per tan was only observed in the southernmost area 
of the areas east of 175°E and south of 45°N. 
Although distribution of coho salmon in June ex
tended towards the north, CPUE was generally low, 
and CPUEs ofmore than 0.1 fish per tan were widely 
observed in waters south of 47°N. In July, the area 
of distribution of coho salmon expanded and CPUEs 
more than 0.3 per tan were widely observed in waters 
of 50°N. In the vicinity of 44° to 49~, between 
180° and 175°W, high CPUEs of 1.0 coho and over 
per tan were observed over a wide area from south 
to north. V Although the research area in August was 
limited, high CPUE ofmore than 1.0 fish per tan was 
observed in waters of 47°N to 50°N, between 167° 
and 176°E. 

Chinook (Figs. 18 to 20): CPUEs of more than 0.01 
chinook salmon per tan were observed widely in 
waters of 42°N to 51 °N and l74°E to 175°W in May. 
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FIGURE 17. CPUE distribution of coho salmon caught by 100 tans of research gillnets in August 1981 . 
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FloURE 18. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in May 1981. 
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FIGURE 19. CPUE distribution of chinook salmon caught by 100 tans of research gillnets in June 1981. 
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FIGuRE 20. CPUE distribution of chinook salmon caught by 100 tans of research gill nets in July 1981 . 



TABLE 5. Relative abundancea of salmon on the mothership fishing grounds in june, 1969--81. 

Bering Seae North Pacified 
---

Year Effortb Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum 
-
1969 165 11 132 101 0 38 282 654 80 103 85 2 I 271 819 66 109 
1970 429 93 99 25 0 16 233 295 108 103 31 0 I 243 724 99 101 
1971 186 27 159 132 + 8 326 874 49 84 238 + 2 373 1,060 45 97 
1972 312 18 180 44 0 9 251 511 74 116 58 4 I 253 823 52 140 
1973 7 14 43 86 0 + 143 961 36 72 245 6 I 360 968 36 72 
1974 256 8 116 136 0 9 269 483 36 101 219 + I 357 739 26 106 
1975 63 II 56 190 0 + 257 661 34 84 185 4 I 308 724 32 82 
1976 59 14 117 122 0 5 258 465 46 91 125 + I 263 524 43 94 
1977 87 35 55 254 0 7 351 841 61 102 147 0 I 311 928 59 98 
1978 109 29 89 202 0 5 325 1,305 57 107 83 0 I 248 1,414 55 105 
1979 5 20 80 180 0 + 280 1,572 62 103 116 I I 283 1,577 62 103 
1980 21 II 47 56 0 66 180 1,431 73 87 14 + 2 177 1,452 72 87 
1981 + + 200 300 0 0 500 1,072 65 93 139 + I 298 1,073 64 93 

Average 
'69-'78 167 26 105 129 0 10 270 705 58 96 142 2 I 299 872 51 100 

a Catch per 100 tans of gillnet. 
b Cumulative quantity of gillnet used, in thousands of tans. 
c 2° x 5° statistical areas of E7556 and 8056. 
d 2° X 5° statistical areas of E7054, E7052, E7050, E7048, and E7046. 

Total 
--

Pink Coho Chinook Total 
- -

88 I 8 272 
27 0 10 237 

219 + 3 364 
52 2 4 250 

244 6 I 359 
190 + 4 326 
185 3 I 303 
125 + I 263 
157 0 2 316 
92 0 2 254 

116 I 1 283 
15 + 3 177 

139 + I 298 

138 I 4 294 

(JI 
~ 

> z z c 
~ 
::tl m ., 
0 
fl:' 
~ -<D co 

T z 
0 
::tl 
~ 
:X: ., 
> 0 .... 
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0 
0 
0 
~ 
~ -Cl> 
Cl> 

0 z 



TABLE 6. Relative abundances. of salmon on the mothership fishing grounds in July, 1969--81. 

~=== 

Bering Seac North Pacified Total 

Year Effortb Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total 
---- ------

1969 325 
1970 484 
1971 523 
1972 471 
1973 267 
1974 230 
1975 140 
1976 386 
1977 485 
1978 33 
1979 304 
1980 498 
1981 369 

Average 
'69- '78 334 

59 
53 
13 
19 
6 

14 
15 
8 

12 
27 
42 
16 
30 

23 

264 139 
307 11 
341 71 
343 3 
327 63 
335 13 
269 344 
341 35 
259 268 
133 145 
266 127 
153 28 
143 167 

292 109 

a. Catch per 100 tans of gi!lnet. 

+ 
+ 
0 
0 
0 

+ 
0 

+ 
+ 
0 
0 

+ 
+ 

+ 

14 
12 
5 

10 
4 

35 
9 
6 
4 
9 

21 
77 
5 

11 

476 
383 
430 
375 
400 
397 
637 
390 
543 
314 
456 
274 
345 

435 

122 
99 
21 

167 
312 
253 
143 
113 
482 

1,136 
821 

1,025 
932 

285 

b Cumulative quantity of gi!lnet used, in thousands of tans. 
c 2" x 5" statistical areas of E7556 and 8056. 

56 
101 
43 

5 
38 
88 
17 
23 
25 
89 

126 
111 

125 

49 

d 2" x 5° statistical areas of E7054, E7052, E7050, E7048, and E7046. 

61 
243 

43 
133 
162 
165 
151 
189 
158 
188 
86 
88 
57 

149 

186 
15 

267 
152 
195 
129 
220 
80 

398 
30 

130 
17 

151 

167 

98 
7 

+ 
144 
72 
71 
94 

104 
2 

53 
33 
61 
66 

65 

7 
2 

+ 

7 

4 
2 
7 
4 

24 
6 

3 

408 
368 
353 
435 
468 
460 
483 
400 
585 
367 
379 
300 
405 

433 

447 
583 
544 
638 
579 
483 
283 
499 
967 

1,169 
1,125 
1,523 
1,301 

619 

58 
61 
14 
15 
23 
53 
16 
12 
19 
87 

103 
80 
98 

36 

209 
296 
329 
288 
238 
246 
210 
307 
209 
186 
135 
109 
81 

252 

152 
12 
78 
42 

134 
74 

282 
45 

333 
33 

129 
20 

155 

118 

27 
1 

+ 
38 
39 
37 
47 
24 

1 
52 
24 
41 
47 

27 

12 
10 
5 
7 
3 

20 
5 
6 
3 
7 
9 

41 
6 

8 

458 
380 
426 
390 
437 
430 
560 
394 
565 
365 
400 
291 
387 

441 

~ 
1:%1 
(Jl 

~ 
0 
:::t: 

~ 
'--< 
> 
~ 
z 

C,11 
C,11 
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FIGURE 21. Tagging positions of Japanese salmon tagging from May to August, 1981. 

In June, CPUEs of more than 0.1 fish per tan were 
found in waters of 45° to 46°N, 167° to 168°E, and 
46° to 48°N, 177° to 178°E, but appearance of chi
nook salmon was generally sporadic. In July, 
CPUEs of more than 0.03 per tan were observed in 
44° to 50°N in the Pacific Ocean and in waters north 
of 57°N in the central Bering Sea. The highest 
CPUE was 0.2 chinook per tan in both the Pacific 
and the Bering Sea. 

Information on relative abundance of immature 
sockeye salmon caught by non-selective research 
gillnets was obtained in the area south of the Aleutian 
Islands (50° to 52°N, 175°E to 175°W) from June 29 
to July 16, 1981. This sampling was a continuation 
of similar studies conducted in this area and period 
during the years 1972 to 1980. The arithmetic mean 
CPUE obtained for 1981 was 0.86 for ocean age 1 
and 2:93 for ocean age 2. 

The numbers of salmon taken by the motherships 
in June and July per 100 tans of gillnet are shown in 
Tables 5 and 6. Since 1978, the Japanese mother
ship salmon fishing grounds have been extensively 
curtailed so yearly comparisons can be conducted 
using only 2° X 5° statistical areas which are common 
for every year. 

The abundance of salmon on the mothership 

fishing grounds in June of 1981 was similar to the 
mean found for 1969 to 1978. There were almost 
no operations in the Bering Sea in June and sub
stantial operations were conducted only in the Pacific 
Ocean. By species, abundance of pink salmon in 
the Pacific Ocean in June was slightly higher than 
in 1979, the previous odd year. Compared with 
abundance in the previous I 0 years, the abundance 
of sockeye salmon on the North Pacific fishing grounds 
in June was slightly higher and that of chum salmon 
was slightly lower. 

Abundance of salmon on the mothership fishing 
grounds in July of 1981 was lower than the average 
abundance observed in the ten year period 1969 to 
1978 in both the Bering Sea and the North Pacific 
Ocean. In particular, the abundance of chum 
salmon was unusually low, and compared with 
abundance in the previous 13 year period, was 
second lowest in the Bering Sea following that in 
1978, and the second lowest in the North Pacific 
Ocean following that in 1971. Abundance of chi
nook salmon in the Bering Sea in July 1981 was lower 
than the average abundance observed in the ten year 
period 1969 to 1978. On the other hand, abundance 
of pink salmon was slightly higher than in 1979, the 
previous odd year, and abundance of sockeye salmon 



TABLE 7. Catch and tagging data by area and by month for Japanese salmon tagging in 19Bl. 

Number of Longline ----
Catch Tagged and released 

Month operations (hachi) Sockeye Chum Pink Coho Chinook Steelhead Total Sockeye Chum Pink Coho Chinook Steelhead Total 
-------

North Pacific 
May 
June 
July 

ToTAL 

Bering Sea 
July 
August 

46 
21 
47 

114 

7 
1 

l,B75 
B50 

2,030 

4,755 

230 
30 

588 
3B 

197 

B23 

152 
lB 

2,175 
992 
456 

3,623 

294 
49 

5,537 
BOO 

45 

6,3B2 

59 
1 

62 
363 
B96 

1,321 

0 
0 

10 
29 
48 

B7 

B 
3 

B 
15 
42 

65 

0 
0 

B,3BO 
2,237 
1,684 

12,301 

513 
71 

271 
15 

135 

421 

124 
13 

790 
506 
234 

1,530 

179 
3B 

936 
335 

14 

1,2B5 

32 

17 
130 
297 

444 

0 
0 

2 
20 
24 

46 

4 
3 

2 
6 

19 

27 

0 
0 

2,01B 
1,012 

723 

3,753 

339 
55 

---------------------------------------------------------------------------------------.--------------------------------------------------------------------------------------------------------------------------------------------------------------------
ToTAL 

Gulf Of Alaska 

July 

Total- All Areas 

May 
June 
July 
August 

TOTAL 

B 

6 

46 
21 
60 

I 

12B 

260 

90 

l,B75 
B50 

2,350 
30 

170 

17 

5BB 
3B 

366 
lB 

5,105 1,010 

343 

3B 

2,175 
992 
788 

49 

4,004 

60 

12 

5,537 
BOO 
116 

6,454 

0 

15 

62 
363 
911 

0 

1,336 

11 

0 

10 
29 
56 
3 

9B 

0 

3 

B 
15 
45 

0 

6B 

584 

B5 

B,3BO 
2,237 
2,2B2 

71 

12,970 

137 

7 

271 
15 

266 
13 

565 

217 

20 

790 
506 
433 

3B 

1,767 

33 

4 

936 
335 

50 
I 

1,322 

0 

B 

17 
130 
305 

0 

452 

7 

0 

2 
20 
2B 

3 

53 

0 

2 

2 
6 

21 
0 

29 

394 

41 

2,01B 
1,012 
1,103 

55 

4,1BB 

TABLE B. Coastal recoveries of salmonids (recoveries reported during the period from March 19Bl through February 19B2). 

Tag No. 

K 0422 

K 2072 

N 0616 

K 2985 

K 2945 

p 1913 

at release 
at recoverya 
at release 
at recoverya 
at release 
at recoverya 

at release 
at Tecoverya 
at release 
at recovery 
at release 
at recoverya 

Species 

Chum 

Chum 

Pink 

Chinook 

Sockeye 

Pink 

Sex 

M 

M 

Date 

78.06.06 
7B.09.-
7B.05.16 
78.09.30 
79.06.01 
79.07.11 
78.08.11 
79.07.25 
78.0B.OB 
79.07.E0 

80.06.2B 
80.08.12 

Position 

46-26N, 171-00E 
(52-00N, 143--lOE) 
45-27N, 163--53E 
(48-40N, 134-30E) 
44-33N, 175-33E 
(56-lON, 162-30E) 
49-35N, 172-03VV 
(56-05N, 162-30E) 
50-2BN, 172-40VV 

44-2BN, 164-31E 
(53-55N, 155-55E) 

Gear 

Longline 
Set net 
Longline 

Long line 

Longline 

Longline 

Long line 

Fork 
length 
(mm) 

555 

628 
BOOb 

402 

580 
750b 
374 

470 
4B5 

Body 
weight 

(g) 

7,250 

5,BOO 

1,80()d 

2,050 

Gonad 
weight 

(g) Age 

0.3 

0.3 

0.1 

1.2 

1.1 

0.1 

Remarks 

Nyivo Bay 

Kur River, tributary of 
Amur River 
Kamchatka River mouth 

10 km off Kamchatka 
River mouth 
Naknek-Kvichak District 

Kol' River mouth, 
VV. Kamchatka 

... continued 

~ g; 

~ 
£ 
~ 

~ z 

(.J1 
-...) 



TABLE 8. 
c..n 

Continued. ex:> 
--

Fork Body Gonad 
length weight weight 

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

p 1922 at release Pink - 80.06.28 44-28N, 164-31E Long line 430 0.1 Kol' River mouth, 
at recoverya 80.08.12 (53-55N, 155-55E) - - - - - W. Kamchatka 

N 3877 at release Sockeye - 79.07.19 47- 31N, 177- 32E Longline 450 1.1 Off Sekiu, Juan de 
at recoverya 80.07.21 (48-20N, 124-20W) Gill net - 1,800d - - Fuca Strait 

p 1349 at release Pink - 80.05.17 44-31N, 179-33E Longline 390 0.1 Karagin 
at recovery 80.07.12 60--ION, 165-28E - 400 800 

H 0624 at release Chum M 77.07.29 47-29N, 172-29E Longline 473 0.2 15 km off Kamchatka > z 
at recoverya 80.08.21 (5fHl5N, 162-30E) - 600 2,500 - - River mouth z 

N 0992 at release Steel head - 79.06.10 43-32N, 177-33E Longline 638 X .1 Deschutes River mouth, c:: 
> 

at recoverya 80.10.05 (45-35N, 120-55W) Sports - 7,264 - - tributary of Columbia t"' 

fishing River ::tl 
tr1 

p 5645 at release Sockeye F 80.07.18 5fHl3N, 176-30W Longline 462 1.2 Naknek River '"d 
0 

at recovery 81.07.09 - Set gillnet 545& - - 1.3 ::tl 
p 1650 at release Sockeye 80.05.31 42-29N, 171-30E Longline 444 1.2 Kamchatka River mouth '"'l 

-
at recoverya 81.06.15 (56-ION, 162-30E) - - 2,480 - 1.3 i.O 

~ 
R 3001 at release Chum F 81.05.23 43-30N, 176-29E Longline 475 0.3 5 km off Naiba River I 

at recoverya 81.09.23 (47-25N, 142-45E) - 574 2,400 345 0.3 z 
0 

R 5276 at release Chum M 81.07.15 55-59N, 179-52E Long line 510 0.2 Habomai, Hokkaido ::tl 
81.11.21 43-20N, 145-SOE Trap 580 0.2 

'"'l 
at recovery - - ::t: 

R 5441 at release Chum F 81.07.20 57-02N, 176-54W Long line 520 0.2 Nemuro, Hokkaido '"d 

at recovery 81.11.18 43-20N, 145-40E Trap 560 1,600 > - - 0 
R 5474 at release Chum F 81.07.23 57- 02N, 179-55E Long line 575 0.3 Rausu, Hokkaido 

.... 
"1 .... 

at recovery 81.11.18 44-0SN, 145-ISE Trap 630 1,750 - 0.3 0 

"R 5208 at release Pink - 81.07.12 56-04N, 177-0IE Longline 466 0.1 Khailyulya River 0 
0 

at recoverya 81.07.18 (58-ION, 162-00E) - - - - - mouth, East Kamchatka s:: 
R 0883 at release Coho - 81.07.02 45-36N, 178-32E Long line 424 2.1 Yana River, Tauysk Bay, s:: .... 

at recoverya 81.09.15 (59-45N, 149-20E) - 470 2,100 - - Okhotsk Sea rJl 
rJl .... 

R 3441 at release Coho M 81.07.07 43-29N, 176-35W Long line 522 2.1 Plotnikovaya River, 0 
at recoverya 81 .09.27 (52- SON, 156-45E) - - 2,000 - - tributary of Bol'shaya z 

River, southwest Kamchatka 
R 3535 at release Coho - 81.07.22 44-30N, 179-29E Longline 543 2.1 Bol'shaya River mouth, 

at recoverya 81.09.10 (52-40N, 156-15E) - - - - - southwest Kamchatka 
p 3930 at release Steelhead F 80.05.31 (44-36N, 177- 29W) Longline 542 x.x West fork of Hood River, 

at recoverya 81.11.17 (45-40N, 121- 30W) Sports 813 4,994 - - tributary of Columbia 
fishing River 

-
a Recovery positions in parentheses were estimated from recovery data reported. 
b Total length. 
e Early. 
d About 41bs. 
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FIGuRE 22. Coastal recoveries of 2 sockeye, 4 chum, pink, 3 coho, and 2 steelhead trout released during 
1979--81 and recovered in 1980 and 1981. 
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FIGURE 23. Additional information on 1978--80 coastal recoveries of2 sockeye, 3 chum, 4 pink, and I chinook 
salmon released in 1977-80. 
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on the North Pacific fishing grounds in July was 
the second highest in the last 13 years, following that 
of 1979. Abundance of coho salmon on the North 
Pacific fishing grounds in July was about the same 
as the average observed for the period 1969 to 1970. 

(b) Information obtained from tagging 

shown by month by species in Table 7. The numbers 
of tagged salmonids released in 1981 (and numbers 
relased in 1980) were as follows: sockeye-565 ( 422); 
chum-1,767 (1,654); pink-1,322 (570); coho-452 
(143); chinook-53 (16); and steelhead trout-29 
(17). The total number released was 4,188 (2,822 
in 1980). 

Salmon tagging was conducted during May and 
August in 1981 and the location of releases is shown 
by month in Fig. 21. The number of releases are 

A total of 64 salmonids, consisting of 13 sockeye, 
28 chum, 18 pink, 4 coho, and I steelhead trout were 
recovered by the end of February 1982 from fish 
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released in 1979, 1980, and 1981. Additional in
formation on recoveries from 1978, 1979, and 1980 
for 2 sockeye, 3 chum, 4 pink, I chinook, and 1 
steelhead trout was also obtained. Of these, 22 
coastal recoveries were made as shown in Table 8 
and Figs. 22 and 23. 

Four new coastal recoveries of sockeye salmon were 
obtained. One immature sockeye released at 4 7"31 'N 
and 177"32'E on July 19, 1979 was recovered off 
Sekiu in Juan de Fuca Strait on July 21, 1980. This 
recovery extended westward the previously known 
western limit (172"03'W) of distribution of immature 
sockeye salmon of southern British Columbia and 
Puget Sound origin. One immature sockeye salmon 
released at 42"29'N and 171 "30'E on May 31, 1980 
was recovered around the Kamachtka River mouth 
and extended the previously known southern limit 
(48"58'N) of distribution ofimmature sockeye salmon 
of eastern Kamchatka origin towards the southeast. 
Immature sockeye salmon released at 50"28'N and 
172"40'W on August 8, 1978 and at 56"30'N and 
l76"30'W on July 18, 1980 were recovered in Bristol 
Bay in 1979 and 1981, respectively, and these re
coveries confirmed known findings. 

Seven new coastal recoveries of chum salmon were 
obtained. One immature chum salmon released at 
4 7"29'N and 172"29'E on July 29, 1977 was recovered 
at the Kamchatka River mouth on August 21, 1980 
and extended the known southern limit of distribu
tion of immature chum salmon of eastern Kamchatka 
origin towards the south. One mature chum salmon 
released at 43"30'N and 176"29'E on May 23, 1981 
was recovered at the Naiba River in Sakhalin on 
September 23, 1981 and extended the known south
eastern limit of distribution of mature chum salmon 
of Sakhalin origin. One chum salmon released at 
45"27'N and 163"53'E on May 16, 1978 and re
covered at the Amur River on September 30, 1978, 
one chum salmon released at 46"26'N and 171 "OO'E 
on June 6, 1978 and recovered at Nyivo Bay on the 
northeast coast of Sakhalin, and three chum salmon 
released in the central Bering Sea (55" to 57"N, 
l79"E to 176"W) during July 15 to 23, 1981 and 
recovered at Hokkaido during November 18 and 21, 
1981 confirmed known findings. 

Five new coastal recoveries of pink salmon were 
obtained. One pink salmon released at 44"33'N and 
175"33'E on June 1, 1979 and recovered at the 
Kamchatka River mouth on July II in 1979 and 
a pink salmon released at 44"3l'N and l79"33'E on 
May 17, 1980 and recovered at Karaginskiy region 
on July 12, 1980 extended the known southern limit 
(45"30'N) of distribution of pink salmon of eastern 
Kamchatka origin somewhat southward. Two pink 

released at 44"28'N and 164"3l'E on June 28, 1980 
and recovered at the Kol River of western Kamchatka 
on August 12, 1980 extended somewhat eastward the 
known eastern limit of distribution of pink salmon 
of western Kamachatka origin (163"54'E). A pink 
salmon released at 56"04'N and 177"0l'E on July 12, 
1981 and recovered at eastern Kamchatka in July 
1981 confirmed known findings. 

Three new coastal recoveries of coho salmon were 
obtained. One coho salmon released at 45"36'N 
and l78°32'E on July 2, 1981 and recovered at the 
Yana River of the Okhotsk Sea on September 15, 
1981 extended the known eastern limit of distribution 
of coho salmon of Okhotsk Sea origin. One coho 
salmon released at 43"29'N and 176"35'W on July 7, 
1981 and recovered at the tributary of the Bol'shaya 
River on September 27, 1981, and a coho salmon 
released at 44"30'N and 179"29'E on July 21, 1981 
and recovered at the Bol'shaya River mouth on 
September 10, 1981 extended the known southeast
ern limit of distribution of coho salmon of western 
Kamchatka origin towards the southeast. 

The first meaningful recovery of chinook salmon 
tagged in far offshore waters was made on the Asian 
coast. An immature chinook salmon released at 
49"35'N and 172"03'W south of the Aleutian Islands 
on August 11, 1978 was recovered at the Kamchatka 
River mouth on July 25, 1979. In earlier years, two 
chinook salmon released (I) at 51 "29'N and 176"34'W 
in August 1956 and (I) at 51"18'N and 176"28'W in 
July 1968 were recovered at the Columbia River and 
at southeastern Alaska respectively, in the year fol
lowing release which indicated that immature chinook 
salmon of North American and Asian origin were 
intermingling in the area south of the Aleutian Islands. 

Two steelhead trout were recovered on the North 
American coast in the year following release. One 
steelhead released at 43"32'N and 177"33'E on June 
10, 1979 was recovered in the Columbia River system 
on October 5, 1980 and extended the known south
western limit of distribution (45"3l'N and 179"28'E) 
of steelhead trout of the Columbia River origin more 
to the southwest. One steelhead trout released at 
44"36'N and 177"29'W on May 31, 1980 was re
covered in the Columbia River system and confirmed 
known findings. 

3. BIOLOGICAL INFORMATION ON CHINOOK SALMON 

IN THE BERING SEA 

Biological information on chinook salmon obtained 
from the mothership salmon fishery and research 
vessel activity in the Bering Sea during 1972 to 1980 
was reviewed. The period of operations and area 
sampled for the materials obtained from the mother-
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ship salmon fishery conducted in the Bering Sea have 
varied by year because of the fishery regulations. 
The number of research vessels which have operated 
during this period ranged from five in 1972 to one in 
1980. The period and area covered cannot be con
sidered adequate. The percentage of chinook sal
mon in the total species composition in offshore 
catches was low. Large sized chinook salmon are 
difficult to catch because of the mesh sizes of the com
mercial gillnets and differences between timing of 
migration of chinook salmon and periods of research. 
Thus, information obtained from these operations was 
limited. 

Average fork length of immature chinook salmon 
taken by the C nets showed that male fish were 
slightly larger than females for both ocean age 1 
(34.1 em for females and 34.8 em for males) and 
ocean age 2 (53. 7 em for females and 54.8 em for 
males). Average fork length by season from late 
May to August showed the growth of chinook salmon 
during this period. There was almost no catch of 
ocean age 1 fish by the A nets and immature chinook 
of ocean age 2 which were caught by this net were 
48 em and larger in fork length. 

The percentage of immature chinook in chinook 
catches by the mothership salmon fishery in the 
Bering Sea ranged from 90.8% (1974) to 97.9% 
(1977) and the average was 95.1 %· Most chinooks 
taken were ocean age 2 year fish (61.8 to 97.5%, 
average of 86.3%), followed by ocean age 3 year 
fish (2.4 to 36.5%, average of 12. 7%). 

The percentage of mature fish by ocean age taken 
by the C nets varied by sex but showed a tendency for 
faster maturity in male fish: ocean age 1 year fish 
(1.3% for males and 0% for females); ocean age 2 
year fish (6.8% for males and 0.3% for females). 
However, it should be noted that these research 
periods were generally after mature fish had left 
offshore areas. 

Because there is insufficient information to make 
an adequate yearly comparison of all CPUEs of 
chinook salmon caught by the mothership salmon 
fishery in the Bering Sea, a period and area for 
which there is continuity in data has been selected 
for study, i.e., late June to late July in the area of 
56° to 60°N, and 175°E to 175°W. In the data 
examined, a periodic change of four to six years was 
observed. For example, if we assume a starting 
point in 1964 when CPUE was relatively high, 
thereafter we find that CPUEs were high every five 
years: 1969, 1974, and 1979. In years following 
the high years (1970, 1975, and 1980), CPUEs were 
also high, but in the other years CPUEs were gen
erally low. It appeared that the major constituent 

of chinooks caught in that period and area was 4-
year-old fish (age 1. 2) and age at maturity was 5 to 
6 years, and the existence of dominant brood year 
classes was suggested. 

4. AGE DETERMINATION FOR CoHo SALMON 

To conduct scale pattern analysis for determining 
continental origin of coho salmon it is first necessary 
to solve the problems of age determination for coho 
and, in particular, the freshwater life period of this 
species. For this purpose, we compared and reviewed 
the patterns shown on scales and otoliths of coho 
salmon collected in the northwestern Pacific Ocean 
and the Sea of Okhotsk during July and September 
1976. 

At the border between the fresh water and ocean 
zones there is a zone where width and spacing of 
circuli is intermediate. This zone is considered to 
correspond to the growth during the spring and 
summer before downstream migration after the last 
wintering in the fresh-water (called "plus growth 
zone "), and to the growth in the brackish or coastal 
waters (called " coastal zone "). In this case when 
a migration check is formed between the plus growth 
zone and the coastal zone, the border between both 
zones is distinct. But in most cases when there is 
no clear formation of a migration check, it is often 
difficult to determine the border of the zones. In 
coho otoliths, the migration checks were not clear. 

The difficulty in age determination of coho salmon 
are caused by diversity of shape of the winter zone 
and false annual rings. For the 499 coho salmon in 
this study, the age determination by scales and 
otoliths agreed by 94% and disagreed by 6%. The 
reasons for disagreement were found in both scales 
and otoliths. On occasion, it was impossible to 
determine the age, even when comparing the scale 
and the otolith. Disagreement on age determina
tion happened only with the fresh water zone and 
not with ocean zones. 

In Japanese age determination of coho salmon, 
the recent tendency was that weak annual rings in 
the fresh water zone and the annual ring, which forms 
near the focus, were often regarded as false rings. 
The estimated age composition of mature coho salmon 
obtained by a recent comparison of scales and oto
liths was as follows: 2.0-1%; 1.1-18%; 2.1-77%; 
3.1-4%. The proportion of age 1.1 was lower than 
in previous years (Godfrey et al, 1975), but the 
proportion of age 2.1 was higher. Presuming that 
we can discount correctly false annual rings such as 
migration checks and summer checks, it is also pos
sible to discount incorrectly some true annual rings. 
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TABLE 9. Distance navigated and numbers of marine mammals sighted by Japanese research vessels in 1981. 

Number of marine mammals Number per mile 

Cetaceans Pinnipeds Cetaceans Pinnipeds 
Distance 

Month (miles) pxa Others CUb 

April 2,864 135 2 3 
May 8,599 601 34 10 
June 14,824 1,122 146 84 

July 15,548 820 437 62 
August 4,397 544 558 27 

ToTAL 46,232 3,222 1,177 186 

a Dall's porpoise. 
b Northern fur seal. 

II. RESEARCH ON MARINE MAMMALS 
TAKEN INCIDENTALLY BY 

SALMON GILLNETS 

l. Information on a total of 696 Dall's porpoise 
caught incidentally by the landbased salmon fishery 
was collected during the fishing season in 1981. 
Information on a total of 1,370 marine mammals 
caught incidentally by the mothership-type fishery 
was also collected during the fishing season. Infor
mation on the above captures was reported to the 
International North Pacific Fisheries Commission in 
accordance with the format agreed upon. 
2. A total of 287 experimental gillnet operations 
(using 40,739 tans) was conducted by 8 salmon 
research vessels (including the Ho_yo maru No. 81, the 
vessel dedicated to Dall's porpoise research) between 
April and August 1981. A total of 25 porpoises were 
caught incidentally in 18 operations: Dall's por
poise-21 individuals in 15 operations, truei-type-1 
individual, and northern right whale dolphins-3 
individuals in 2 operations. Fifteen fur seals were 
also taken in 13 operations. Information on the 
above captures was reported to the International 
North Pacific Fisheries Commission in accordance 
with agreed procedures. 
3. A total of 809 Dall's porpoises were brought on 
to four salmon motherships for biological research 
by U.S. scientific observers on board. Also,~

COI'dance with item 8 of the Memorandum-of-Under
standing, an adequate number of landbased fishing 
'v€s~ls, whose mother port is Kushiro, were instructed 
to freeze and bring back to Ksuhiro whole bodies of 
Dall's porpoise in the case of incidental take. The 
samples collected were provided for morphometric 
measurements and anatomical examinations by 
Japanese scientists. 
4. In accordance with Items 3 (b), 6 (a), and 6 (c) 

Others pxa Others CUb Others 

0.0471 0.0007 0.0010 
4 0.0699 0.0040 0.0012 0.0005 
9 0.0757 0.0098 0.0057 0.0006 
3 0.0527 0.0281 0.0040 0.0002 

0.1237 0.1269 0.0061 

16 0.0697 0.0255 0.0040 0.0003 

TABLE 10. Marine mammal species sighted by Japanese 
salmon research vessels in 198 1. 

Species Schools Individuals 

CETACEANS 
Plwcoenoides dalli 790 3,222 

dalli-type (PD) 714 2,922 
truei-type (PT) 42 179 
type-unidentified (PX) 34 121 

Plwcoena plwcoena (PP) 2 20 
Laquenorhynchus obliquidens (LO) 13 331 
Lissodelphis borealis (LB) 2 203 
Delphinus delphis (DD) 10 
Pseudorca crassidens (PC) 3 
Grampus griseus (GG) 
Globicephala macrorhynca (GM) 1 4 
Orcinus orca (00) 12 33 
:(,iphius cavirostris (ZX) 4 
Berardius bairdi (BE) 1 3 
Physeter macrocephara (PM) 2 2 
Balaenoptera acutorostrata (BA) 7 8 
Balaenoptera borealis (BB) 4 13 
Balaenoptera physaulus (BP) 4 6 
Megaptera novaeangliae (MN) 4 9 
Unidentified smaller cetaceans (UD) 75 418 
Unidentified middle cetaceans (UX) 38 69 
Unidentified larger cetaceans (UZ) 16 23 
Unidentified cetaceans (UW) 9 18 

PINNIPEDS 
Callorhinus ursinus (CU) 164 186 
Eumetopiasjubata (EJ) 5 9 
Unidentified pinnipeds (UP) 7 

of the Memorandum of Understanding between 
Japan and the United States, a sighting survey to 
estimate abundance of marine mammals was con
ducted. The sighting survey was conducted for 
a total of 629 days on board nine salmon research 
vessels in the North Pacific Ocean and the Bering 
Sea from April 23 to August 16, 1981. Eight vessels 
were equipped with gillnets and one vessel used only 



RESEARCH BY JAPAN 63 

160W I SOW 140W 130W 120W --..--, 

t 
soN!· •60N 

I' 

L 
I 

~ 
r 
1: 
t :-zs :s 74.)!" 

··SON 
SON!:· 

]~,)- - ~ 0 :s6.ll 
! 

FIGURE 24. Estimated population sizes (thousands) of Dall's porpoise by means of sightings in 1981. 

longline gear and was engaged primarily in salmon 
tagging. 

The total distance covered in the sighting survey 
in 1981 was 46,232 nautical miles which exceeded 
that in 1980 (44,744 nautical miles). The number 
of marine mammals sighted was 3,222 Dall's porpoise, 
I, 777 other whales, 186 fur seals, and 16 other pin
nipeds. The numbers of marine mammals sighted 
by month and per nautical mile are shown in Table 
9. The numbers of schools and individuals of par
ticular species of marine mammals sighted, which 
included 15 species of whales and 2 pinnipeds, are 
shown in Table 10. 

The abundance of Dall's porpoise was estimated on 
the basis of data collected and relative abundance by 
2°X5° statistical areas is shown in Fig. 24. The 
estimated abundance of Dall's porpoise in the area 
surveyed was 1,543,000 animals. It was estimated 
that the total abundance of Dall's porpoise in the 
North Pacific Ocean, giving due consideration to 
a sighting correction rate and by extrapolating the 
observed values to the whole habitat was 5,000,000 
to 10,000,000 individuals. 
5. In accordance with Item II ofthe Memorandum 
of Understanding, the "Japan-U.S. cooperative re
search activity for Dall's porpoise " was conducted 
using the Japanese vessel the Hoyo maru (gross tonnage 
390.90, total length 50.0 m, horsepower 1,050, code 
letter JJKW). During the cruise of 38 days between 
May 20 (departure from Hakodate) and June 27 

(return to Hakodate ), the main objective of the 
Hoyo maru was experimental operations with salmon 
drift gillnets in the area of the mothership salmon 
fishery. Eighteen experimental operations were con
ducted using a total of 5,936 tans of gillnets during 
May 26 to June 19. A total of two Dall's porpoises 
were entangled by gillnets in two ofthose operations. 
Compared with the results of the surveys in 1979 
and 1980, the ratio of entanglements in 1981 was 
low (1979- 17 operations, 1,998 tans, two Dall's 
porpoise entangled in two operations; 1980--13 op
erations, 4,180 tans, 32 Dall's porpoise entangled in 
10 operations). 
6. In accordance with Item 9 of the Memorandum 
of Understanding, Japan conducted gear modification 
experiments to reduce the mortality of incidentally 
taken Dall's porpoise. During the 1981 season, the 
following experiments were conducted using two types 
of modified gear in actual fishing operations of the 
catcher boats. 

(1) Three catcher boats were selected from each 
fleet to use, throughout the season, gillnets 
modified by insertion of air filled nylon 
tubing into the central part of the net. 

(2) Three catcher boats were selected from each 
fleet to use, throughout the fishing season, 
gillnets to which electric sound generators 
were attached. 

Records of results of these experiments were col
lected from both groups of vessels. The effects of 
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use of these modified gears in preventing the entangle
ment of Dall's porpoise and the influence of the gear 
on catch of salmon was examined by comparing the 
data from the experiment! operations with that from 
other catcher boats which used standard drift gillnets. 

With respect to the ratio of entanglement of Dall's 
porpoise per operation, where the value for a normal 
driftnet was 100, the value for the air filled tube gear 
was in the range of 40 to 74 (mean 55). For the 
sound generator equipped gear the value was in the 
range of 17 to 101 (mean 66). These values for 
tests (1) and (2) showed :significant reductions in 
entanglements for both gears from that found with 
normal commercial gear. 

III. OCEANOGRAPHY 

Oceanographic conditions in the northwest Pacific 
Ocean in 1981 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 Kamchatka and the Kuril 
Islands. As in previous years, this water mass was 
considered to be the cold water with temperature of 
less than 3°C at 100m depth. Throughout May to 
July in 1981, the strength ofWestern Subarctic Water 
was slightly more pronounced than in average years 
(Fig. 25). 
2. The Alaskan Stream, which originates in the Gulf 
of Alaska and flows westward along the Aleutian 
Islands, has relatively high water temperature. In 
order to understand 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 
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FIGURE 25. Annual fluctuation of southward extension of 
Komandorskie tongue-shaped cold water in June as in
dicated by the 3°C isotherm at 100m depth. 

western tip of the stream, and the conditions of in
termingling with the Western Subarctic Water. 
The westward extension of the Alaskan Stream in 
1981 was also more pronounced than in average years 
(Fig. 26). 
3. The surface water temperature in Aprill981 was 
generally low compared with that in normal years, 
particularly in the areas of 155°E to 170°E around 
40°N and 170°E to 180° in the vicinity of 42°N 
(Fig. 27). In May, the tendency to lower water 
temperature remained but compared with April the 
tendency was weaker. In June the temperature of 
surface water increased markedly and between early 
June and late June temperature increases of 2°C to 
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FIGURE 26. Annual fluctuations in the extension of the 
Alaskan Stream in June as indicated by the 4°C iso
therm at 100m depth. 
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FIGURE 27. Deviation of the sea-surface temperature in April 1981 from the monthly mean for the 30 years 
1951-80 (from the Ten-Day Marine Report, No. 1245). 
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FIGURE 28. Deviation of the sea-surface temperature in June 1981 from the monthly mean for the 30 years 
1951-80 (from the Ten-Day Marine Report, No. 1251). 

5°C were observed. However, compared with aver
age years, the temperature was unusually low in 
the area south of50°N, especially in the ribbon shaped 
area running east and west between 35°N and 45°N, 
offshore of the Sanriku district of Honshu which con
tained the Subarctic Boundary (Fig. 28). Through
out the summer season of 1981, the eastward move
ment and southward extension of the Subarctic 
Boundary were remarkable. 

IV. GROUNDFISH RESEARCH IN 
THE BERING SEA 

I. 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 1981 are classified as follows: 
mothership-type, North Pacific trawl, North Pacific 
longline-gillnet, and landbased dragnet fisheries. In 
the mothership-type fishery, 6 refrigerator-equipped 
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motherships operated of which 5 were equipped with 
processing plants for fish meal and minced meat. 
There were 91 associated catcher boats: 62 pair 
trawlers, 16 Danish seiners, and 13 stern trawlers. 
There were 55 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 I 70°W. 

(b) Outline of commercial catch 

Japanese trawl fisheries in the Bering Sea in 1981 
were conducted in the same manner as in 1980, i.e., 
under the Foreign Fishing Regulations of the United 
States and under various Japanese domestic regula
tions. In 1981, the initial annual catch quotas on the 
main species were as follows: pollock, 794,066 t; yel
lowfin sole, 65,948 t; arrowtooth flounder and Green
land turbot, 64,360 t; "other flatfish," 40,510 t; Pacific 
cod, 22,222 t; Atka mackerel, 12,283 t; squid, 6,247 t; 
sablefish, 2,019 t; Pacific ocean perch, 5,491 t; "other 
rockfishes," 3,883 t; and "other fishes," 50,856 t. 

The catch by species in 1981 (January through 
July), by the mothership-type, North Pacific trawl, 
North Pacific longline-gillnet, and landbased dragnet 
fisheries in the Bering Sea is shown in Table II. The 
total catch by these fisheries amounted to 513,174t, 
an increase of about 10% over the 466,587 t taken in 
the same period in the previous year. Pollock do
minated the catch (403,456 t or 79% of the total), 
followed by arrowtooth flounder and Greenland 
turbot (24,205 t), yellowfin sole (23,598 t), "other 
fishes" (22,058 t), "other flatfishes" (20,525 t), 
Pacific cod (9,981 t), Atka mackerel (3,336 t), and 
Pacific ocean perch (2,450 t). 

TABLE 11. Preliminary Japanese catch made by the 
mothership, North Pacific trawl, North Pacific longline
gillnet, and landbased dragnet fisheries in the Bering 
Sea Region during January to July 1981. 

Catch Composition 
Species (t) (% ) 

Pollock 403,455.8 78.6 
Yellowfin sole 23,598.2 4.6 
Arrowtooth flounder 24,204.5 4.7 
Other flatfishes 20,524.6 4.0 
Pacific cod 9,981.0 1.9 
Pacific ocean perch 2,449.9 0.5 
Other rockfishes 993.8 0.2 
Sablefish 967.6 0.2 
Atka mackerel 3,335.9 0.7 
Squids 1,604.3 0.3 
Other species 22,057.9 4.3 

TOTAL 513,173.5 100.0 

In comparison with catches in the previous year, 
increases occurred in catches of pollock (36,316 tin
crease), "other flatfish" (5,602 t increase), arrow
tooth flounder (3, 75 7 t increase), Atka mackerel 
(2,749 t increase), and Pacific cod (831 t increase). 
Decreases were observed in catches of yellowfin sole 
(2,326 t decrease), " other fishes " (676 t decrease), 
and squid (218 t decrease). 

(c) Research on board commercial vessels 

On board all the motherships, the North Pacific 
trawlers, and the North Pacific longline-gillnet 
vessels which operated in the Bering Sea in 1981, 
major species in the catch were sampled for size 
composition by sex. In addition, scales or otoliths 
were taken for age determination. 

(I ) Research on pollock at fixed stations 

In 1981, as in 1980, Danish seine catcher boats 
attached to motherships equipped with fish meal 
and minced meat plants, and stern trawlers newly 
participating in 1981, conducted research activities 
at fixed stations in the spring (1981 June 5 to 22) 
and in autumn (August 19 to September 2). The 
main objective of the research was to assess the 
abundance of stocks of young pollock. 

The spring research operations, which were con
ducted at 126 fixed stations on the continental shelf 
from the north side ofUnimak Pass to south of60°N, 
were designed to assess the abundance of pollock dur
ing the pre-fishing season for comparison with results 
of the fall research operations in the previous year 
and in 1981. 

The fall research operations, conducted 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, were designed to compare 
results with those of the spring research operations 
in 1981. 

One tow (30 minutes by a stern trawler) was made 
at each station. Information on the weight com
position of the catch and size composition of pollock 
were collected as were scales of pollock. Observations 
on surface and bottom water temperatures were also 
made. 

(2) Research on incidental catch qf chinook salmon by the 
trawl fisheries and on modifications to fishing gear 
and techniques 

In January and March 1981, the following research 
and experiments were conducted in order to deter
mine effective measures to prevent the incidental 
catch of prohibited species, in particular, chinook 
salmon which are caught incidentally by the Japanese 
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trawl fishery in the Bering Sea. First research was 
conducted in the North Pacific trawl and landbased 
dragnet fisheries. 

(i) Research on actual conditions of incidental 
catch of chinook salmon 

It is necessary to clarify distribution and behavioral 
patterns of the target species for preventi~n of in
cidental catch. Thus, for the North Pacific trawlers 
(surimi and frozen fish factory trawlers) and the 
landbased dragnet trawlers engaged in the regular 
commercial fishery in the Bering Sea, records were 
kept in a designated format of date of operations, 
type of net, numbers of chinook incidentally taken, 
and the total catch and catch of main species. 

A total of 6,605 operation records were reviewed; 
3,889 for the surimi trawlers, 1,013 for the large 
frozen fish trawlers, and 1, 703 for the land based 
dragnet trawlers. Results obtained were as follows: 

The surimi trawlers operated for the purpose of 
catching pollock and caught 1,537 chinook salmon 
incidentally. The incidental catch rate was 0.04 
fishft of total groundfish. The large frozen fish 
trawlers caught mainly pollock and flatfishes and 
incidentally caught 24 chinook salmon, a catch rate 
of 0.01 fishft. The landbased dragnet trawlers 
caught 109 chinook salmon during the fishing season 
and catch rate was 0.04 fishft . 

The numbers of incidentally caught chinook salmon 
and catch rate per day for the surimi factory trawlers 
and landbased dragnet trawlers appeared to be higher 
at mid-tides. For surimi trawlers, the numbers taken 
incidentally were higher in on-bottom operations than 
in off-bottom operations. For large frozen fish 
trawlers and landbased dragnet trawlers, there were 
too few chinook salmon caught to detect differences 
in on-bottom and off-bottom capture. 

The incidental catch of chinooks per mile towed 
was higher at dawn than at other times of the day but 
this tendency was not observed for the large frozen 
fish trawlers and landbased dragnet trawlers. 

Chinook salmon in winter appeared to be dis
tributed narrowly along the 200m isobath north of 
57°30'N. 

(ii) Gear and fishing technique modifications to 
reduce incidental chinook catches in trawl 
fisheries 

These experiments were conducted to reduce the 
incidental catch of chinook salmon by trawlers and to 
obtain basic data for developmen-t of particular 
fishing gear and techniques to prevent such catc~. 

North Pacific and landbased trawlers participated 
in the experiments which were carried out in INPFC 

Areas 1 and 2 in the eastern Bering Sea at depths 
greater than 130m. 

Modifications in the gear and technique were as 
follows: 
Modifications of gear 

1. G(A) Wing netting removed from trawls 
2. G(B) Ropes attached to wings to vary the 

vertical opening of the trawl to be
tween 20 m for pollock and 5 m for 
other groundfish 

3. G(C) Trawl rigged so that the groundrope 
fished 10m above the bottom 

4. G(D) Trawl rigged so that the groundrope 
fished 20 m off the bottom 

5. G(E) Combination of 1, 2, and 3 above 
6. G(F) Combination of 1, 2, and 4 above 

Modifications of fishing technique 
T(A) Trawling at 2.5 knots 
T(B) Trawling at 3.5 knots 
T(C) Trawling for 1 hour 
T(D) Trawling for 3 hours 
T(E) Trawling for 4 hours 
In carrying out the studies, two vessels trawled side 

by side, at maximum distance between vessels of 
3 miles, with one vessel using the modified gear and 
the other using traditional gear. Both vessels trawled 
for 2 hours at 3.0 knots . In the fishing .technique 
studies, 2 vessels again trawled side by side, at max
imum distance between vessels of 3 miles, with one 
vessel using one of the modified techniques while 
the other vessel trawled at 3.0 knots for 3 hours. 
The test and control vessels, which alternated in 
the experimental tests, conducted 3 experiments 
during the day at mid-tides. Data collected in
cluded the numbers of prohibited species incidentally 
caught, the total catch, and catch by main species, 
etc. The results are summarized as follows: 

Gear modification tests numbering 321 were con
ducted during the experimental period which was 
34% of the originally planned and 161 fishing tech
nique tests were conducted (23 % of the original 
number planned). 

The number of tests was limited because of ter
mination of some operations (large frozen fish factory 
trawlers), difficulty in coordinating test and control 
vessels which have different owners (landbased 
dragnet trawlers), and difficulties in operations at 
sea in winter, etc. 

Principal species taken in catches were pollock for 
the surimi trawlers and pollock and flatfish for other 
trawler types. 

During gear modification tests, 399 chinook salmon 
were caught incidentally, and of these, 361 fish (90% ) 
were caught by surimi trawlers . 
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FIGURE 29. Survey positions of the joint Japan-U.S. groundfish survey by Japanese research vessel in the 
Bering Sea in 1981. 

None of the gear modifications resulted in a signi
ficant difference in catch rates of chinook between 
the modified and traditional gears. Significant dif
ferences were found in total catch of groundfish 
between the modified and traditional gears with catch 
tending to be higher for the traditional gear. 

In the tests on modification of fishing techniques, 
203 chinook salmon were caught, of which 197 (97%) 
were caught by surimi trawlers. There were no 
significant differences observed in the catch rates of 
chinook salmon between modified fishing techniques 
and traditional techniques. In the case of total 
groundfish, catch rates were higher for tows of 1 hour 
and 4 hours duration by the modified technique 
relative to the 2hour tows by the traditional 
techniques. 

The overall results of these experiments are dif
ficult to evaluate because the number of tests was 
small, the results varied widely, and the areas fished 

generally produced low catches of chinook salmon. 
As a result, no definitive conclusions could be reached 
from the experiments. 

2. RESEARCH ON BOARD RESEARCH VESSELS 

The North Pacific groundfish research operations 
by the Fisheries Agency of Japan in 1981 were con
ducted using stern trawlers in the Aleutian Region 
from early July to late August and from early Septem
ber to mid-October. 

A trawl station survey was conducted mainly on 
the continental slope areas of the Bering Sea and 
comparative catchability tests between Japanese and 
U.S. research vessels were conducted on the con
tinental shelf areas. Gear modification tests to re
duce incidental catches of the prohibited species were 
also conducted from late October to late November. 

In 1981, as in 1980, research operations on sable
fish and Pacific cod were also conducted using long-
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line research vessels in the Aleutian Islands and Gulf 
of Alaska areas from early June to late August. 
These research operations were all conducted as a 
joint Japan-U.S. program by Japanese and U.S. 
sicentists on board the research vessels. 

The following is an outline of the research and 
results obtained. 

(a) U.S.-Japan joint groundfish research m the 
Bering Sea Region 

(1) Trawl station survey 

The research operations were conducted using the 

Ryoan maru No. 31 (349.67 gt) for 53 days from July 5 
to August 26 and 45 days from September 4 to 
October 18. The main objectives were to collect bio
logical information and to assess the abundance of 
groundfish stocks inhabiting the Bering Sea. 

As prearranged with U.S. scientists, Japanese re
search vessels conducted research in 1981 along the 
continental slope areas in depths of 183 to 1,000 m. 
As in 1979, the research area was divided into 3 sub
areas, A, B, and C, with each area further divided 
into 3 depth zones (183 to 370m, 370 to 730 m, and 
730 to 1,000 m). In total, this constituted 9 zones. 

In the 1979 survey, the accuracy of the estimated 
biomass of the species inhabiting the con tin en tal shelf 
and slope region, such as sablefish, rockfishes, and 
rattails, was comparatively low. Therefore, in the 
1981 survey, density of stations was increased to ap
proximately twice that of 1979 in attempts to in
crease the accuracy of the estimated biomass. The 
total number of fixed stations surveyed was 240 (ex
cluding the test for comparison of catchability test). 
Stations were established at 7.5 mile intervals in 
Areas A and C and at 5.3 mile intervals in Area B 
(Fig. 29). At each station, on-bottom tows of 60 
minutes were made along isobaths. Water tempera
ture observations were made using XBTs at every 
other station. 

The catch was sorted, weighted, and recorded by 
species or species groups such as fish, squid, octopus, 
and shrimp. All crabs were sorted and counted by 
species, sex, and size group (large, medium, and 
small). For sea snails, the numbers ofNeptunea only 
were counted. 

For principal species, length compositions (5 mm 
intervals) by sex were recorded: for pollock, approx
imately 300 individuals at each station and for 
other main species 100 to 200 individuals. 

Target species for research were a total of 20 
including pollock, Pacific cod, rock sole, flathead 
sole, Alaska plaice, halibut, Greenland turbot, 
sablefish, Pacific ocean perch, wide-body squid, pink 

TABLE 12. Nominal catch record of trawl operation dur-
ing the groundfish survey in the Bering Sea by Japanese 
research vessel in 1981 . 

Catch Composition 
Species (kg) (%) 

Rock sole 132.8 <0.1 
Flathead sole 3,664.3 0.6 
Bering flounder 0.4 <0.1 
Greenland turbot 97,495.2 15.6 
Arrowtooth flounder 39,835.1 6.4 
Pacific halibut 329.7 <0.1 
Rex sole 47.0 <0.1 
Other flounders 20.4 <0.1 
Pacific cod 31,556.3 5.0 
Pollock 301,205.2 48.0 
Sablefish 36,807.9 5.8 
Pacific ocean perch 14,351.8 2.3 
Northern rockfish 29.0 <0.1 
Shortraker rockfish 4,970.7 0.8 
Rougheye rockfish 1,043.9 0.2 
Thornyheads 4,395.1 0.7 
Herring 10.5 <0.1 
Sculpins 8,292.4 1.3 
Poachers 13.1 <0.1 
Eel pouts 1,350.7 0.2 
Snailfishes 274.1 <0.1 
Rattails 65,168.3 10.4 
Searcher 36.2 <0.1 
Prowfish 1,397.8 0.2 
Skates 3,885.9 0.6 
Other fishes 365.0 <0.1 
Octopus 276.2 <0.1 
Squids 7,390.6 1.2 
Pink shrimp 107.2 <0.1 
Sidestripe shrimp 334.9 <0.1 
Other shrimps 10.5 <0.1 

TOTAL CATCH 624,798.2 100.0 

shrimp, and tanner crab. 
The total catch during all research operations in

cluding the comparison of catchability tests was 
624,798 kg taken with 263 tows (Table 12). The 
dominant species was pollock, amounting to 48.2 % 
(301,205 kg), followed by Greenland turbot at 
15.6% (97,495 kg) and rattails at 10.4% (65,168 kg). 
These 3 species constituted 72% of the total catch. 
CPUE for Greenland turbot, arrowtooth flounder, 
Pacific cod, sablefish, Pacific ocean perch, " other 
rockfishes," and rattails increased when compared 
to the survey results in 1979. The estimated bio
mass for each species is now being reviewed. 

Halibut caught numbered 382 during the opera
tions at stations shown in Fig. 30. Distribution of 
halibut was more northward than observed in 1979 
and main concentrations were observed in waters 
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FIGURE 30. Numbers of individual Pacific halibut caught during the joint Japan-U.S. groundfish survey by 
Japanese research vessel in the Bering Sea in 1981. 

near 60°N and 179°W and west of Unimak Island. 
The fork length composition of halibut taken is shown 
in Table 13, and 81.4% of those taken were 80 em 
and less in fork length. 

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

Twenty-three operations were conducted by the 
Ryoan maru No. 31 and the Chapman at depths of 50 
to 125m in waters southwest of St. Matthew Island 
during July 24 to 30 (Fig. 29). At each station, 
vessels conducted side by side on-bottom trawling 
operations at approximately 0.2 mile intervals and 
catch composition by weight and length compositions 
of the main species were examined for both vessels. 

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

Tests of gear modification were conducted by the 

Ryoan maru No. 31 for the 37 day period of October 
25 to November 30, 1981 on the continental shelfin 
the Bering Sea in order to gain information for re
ducing the incidental catch of the prohibited species 
(in particular the salmonids) by trawl gears. 

For modified gear, nets were used in which the 
baiting part of the trawl net was replaced with large 
mesh sizes of 1,000 and 3,000 mm (the groundrope 
was not modified). The tests were conducted making 
1.5 hour tows at 2.5 to 3.5 knot trawling speed using 
the standard gear used for the trawl station survey 
and the modified gear. Data recorded included the 
incidental catch of salmonids, length composition of 
pollock, the total weight of catch, and total catch of 
main species. The number of operations were 63 in 
total; 32 with standard nets, 15 with 1,000 mm panels, 
and 16 with 3,000 mm panels. Results of the re
search are being analyzed. 
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TABLE 13. Length frequency distribution of Pacific 
halibut, sexes combined, caught by trawl gear during 
the Bering Sea groundfish survey by Japanese research 
vessel in 1981. 

Fork length 
(em) 

35-40 
-45 
-50 
-55 
-60 
-65 
-70 
-75 
-80 
-85 
-90 
-95 
-100 
-!OS 
-110 

-115 
-120 
-125 
-130 
-135 
-140 

ISO-ISS 
-160 

190-195 

ToTAL 

Numbers 

9 
58 
58 
22 
20 
36 
37 
38 
33 
19 
IS 
8 
4 
7 
4 

2 
2 

4 
2 

382 

% 

2.4 
15.2 
15.2 
5.8 
5.2 
9.4 
9.7 

10.0 
8.6 
5.0 
3.9 
2.1 
1.0 
1.8 
1.0 

0.5 
0.5 
0.3 
1.0 
0.5 
0.3 
0.3 
0.3 

100.0 

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

As a continuation of work in 1980, a U.S.-Japan 
joint research operation on sablefish and Pacific cod 
was conducted in the Aleutian Region. The main 
objective was to assess the relative abundance, dis
tribution, migration, and to clarify biological fea
tures for sablefish and Pacific cod stocks. 

The Anyo maru No. 22 (499.22 gt), a chartered 
longliner, conducted a survey with longline gear at 
the 30 stations shown in Fig. 31 for 32 days from 
June 4 to July 5. A total of 30 operations, one per 
day, were conducted. 

Research on density by area and by depth was 
emphasized and included length composition of the 
major species, research on halibut caught incidentally, 
tagging of sablefish, and multi-purpose biological 
measurement and sampling of sablefish and Pacific 
cod. 

The longline gear used was almost identical in 
structure to that used in 1978-80 with each 100m 
hachi having 45 hooks and squid only 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 during the research operations in 
the Aleutian Islands was 61,909 individuals. Of 
these, the dominant species was Pacific cod amounting 
to 17,467 or 28% of the total catch. This was 
followed by pectoral rattail (16,685 or 27%), sable
fish (9,423 or 15%), and sculpins (2,899 or 5%). 
These four species constituted 75% of the total catch. 

The density of sablefish was found to be high in 
the eastern areas and low in the western areas, as in 
1980, and was lowest in the western Aleutian region. 
The density of sablefish by depth was generally high 
in depths of 400 to 700 m (Table 14). Average 
density in the western Aleutian region decreased by 
15% from the previous year, but in other areas, the 
density was the same or showed a slight increase. 

The average length of sablefish in each depth m 
the Aleutian area was found to have increased m 
comparison with that in 1980. 

The density of Pacific cod was highest in Area 1 of 
the Bering Sea, as in 1980, and was low in the wes
tern Aleutian area. Density of Pacific cod by depth 
was highest in depths of 100 to 200 m and extremely 
low in depths of 300 to 400 m. No Pacific cod were 
found in depths greater than 400 m (Table 14). 

Compared with 1980, density of Pacific cod de
creased in the western Aleutian area but increased 
in Area 1 of the Bering sea and the eastern Aleutian 
area. 

The average lengths of Pacific cod were found to 
be smaller than in 1980 because the percentage of 
fish larger than 60 em in length had declined and 
young fish of 50 to 60 em in length had increased. 

3. Tagging Experiments 

In connection with the research on sablefish and 
Pacific cod stocks, a total of 2,625 sablefish caught 
with longlines were tagged and released from the 
longline research vessel Anyo maru No. 22 from June 6 
to July 5 in the Aleutian Region. Anchor-type tags 
were attached at the base of the first dorsal fin of the 
sablefish. 

V. GROUNDFISH RESEARCH IN 
THE NORTHEASTERN PACIFIC 

1. STuDY oF CoMMERCIAL FisHERIES AND REsEARCH 

oN BoARD CoMMERCIAL VESSELS 

(a) Outline of the commercial fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1981 consisted of the North Pacific trawl 
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and the North Pacific longline-gillnet fisheries. 
Forty vessels were engaged in the trawl fishery and 
22 vessels in the longline-gillnet fishery. Japanese 
trawl fisheries in 1981 were conducted in the same 
manner as in 1980, i.e., under the Foreign Fishing 

Regulations of the United States and the provlSlons 
of the Territorial Seas and Fishing Zone Act of 
Canada. Some time-area closures and annual catch 
quotas were in effect for these fisheries in 1981. 

In United States waters in 1981, initial annual catch 



TABLE 14. Catch rate ofsablefish and Pacific cod by INPFC Areas and depth zones caught by longline gear in bathymetric abundance surveys by 
Al!)'o maru No. 22 in the Aleutian Region and the Gulf of Alaska in 1981. 

W. Aleutian E. Aleutian Bering Area 1 Shumagin Chirikof Kodiak Yakutat Southeastern 

Depth (m) (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C) 

SABLEFISHa 

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 

339 
138 
102 
115 
213 
225 
122 

7 0.02 596 178 
2 0.01 419 601 

0.30 195 
1.43 31 
2.69 31 
5.98 22 
5.70 34 
4.95 38 
4.58 54 
2.44 95 
0. 76 126 
0.33 52 

4 0.02 331 1,829 
40 1.29 312 2,476 

12 0.12 301 811 
89 0.77 216 1,292 

218 1.02 278 1,585 
240 1.07 231 1,143 

107 
111 
282 
302 

3.45 247 
5.05 215 
8.29 181 
7.95 123 

1,533 
1,581 
1,125 

486 
90 0.74 195 893 268 4.96 82 170 

69 
17 
25 

40 0.58 137 334 384 4.04 46 45 
13 0.76 72 55 236 1.87 17 15 
4 0.16 6 2 53 1.02 

6 0 0 

339 2,247 6.63 596 6,922 11.61 195 3,807 19.52 331 
138 450 3.26 419 3,054 7.29 31 408 13.16 312 
102 16 0.16 301 344 1.14 31 137 4.42 247 
115 0 0 216 5 0.02 22 0 0 215 
213 0 0 278 2 0.01 34 0 0 181 
225 0 0 231 0 0 38 0 0 123 
122 0 0 195 0 0 54 0 0 82 
69 0 0 137 0 0 95 0 0 46 
17 0 0 72 0 0 126 0 0 17 
25 0 0 6 0 0 52 0 0 
6 0 0 

4,729 
1,045 

1 
0 
0 
0 
0 
0 
0 

5.53 191 526 
7.94 180 1,646 
6.21 255 1,822 
7.35 168 1,462 
6.22 86 617 
3.95 55 313 
2.07 12 26 
0.98 2 0 
0.88 

2.75 227 
9.14 247 
7.15 246 
8.70 223 
7.17 236 
5.69 219 
2.17 129 
0 63 

8 

467 2.06 164 1,212 
1,423 5.76 219 1,369 
1,205 4.90 197 1,679 
1,807 8.10 249 2,403 
2,011 8.52 199 2,311 
1,508 6.89 357 3,399 

760 5.89 146 1,153 
214 3.40 114 404 

11 1.38 35 97 
10 21 

14.29 191 2,782 14.57 227 1,807 7.96 164 857 
649 

3 
0 
0 
0 
0 
0 
0 
0 

3.35 180 844 4.69 247 728 2.95 219 
0.00 255 3 0.01 246 27 0.11 197 
0 
0 
0 
0 
0 
0 

168 
86 
55 
12 
2 

0 0 
0 0 
0 0 
0 0 
0 0 

223 
236 
219 
129 
63 
8 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

249 
199 
357 
146 
114 
35 
10 

a Catch rates in the Bering Area 1 are underestimated because some fish were eaten by killer whales. 
Abbreviations 
(A)- Number ofhachi 
( B )- Number of fish caught 
( C )- Number of fish per hachi 

7.39 7 14 
6.25 284 2,328 
8.52 101 1,204 
9.65 122 1,373 

11.61 246 2,638 
9.52 287 4,134 
7.90 267 3,221 
3.54 89 1,007 
2.77 7 70 
2.10 

2.00 
8.20 

11.92 
11.25 
14.79 
14.40 
12.06 
11.31 
10.00 

5.23 7 
2.96 284 
0.02 101 

30 4.29 

0 122 
0 246 
0 287 
0 267 
0 89 
0 7 
0 

510 1.80 
3 O.o3 
0 0 
2 0.01 
0 0 
0 0 
0 0 
0 0 
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quotas were: pollock 49,941 t, Pacific cod 25,031 t, 
flatfish 18,802 t, Pacific ocean perch 11,349 t, "other 
rockfish " 2,500 t, sablefish 3,375 t, Atka mackerel 
5,898 t, squid 2,891 t, longspine thornyhead 2,293 t, 
and "other groundfish" 6,668 t. In United States 
waters, south of the Vancouver Area, there was no 
quota allowed for Japan in 1981. In Canadian 
waters in 1981, the initial annual catch quota of 
5,000 t was for Pacific hake only. Japanese vessels 
were not allowed to take halibut in the northeastern 
Pacific in 1981 in accordance with U.S. foreign 
fishing regulations as was the case in 1980. 

(b) Outline of commercial catch 

The data for catch in 1981 (January through July) 
by the Japanese groundfish fisheries in the north
eastern Pacific are shown in Table 15. The total 
catch amounted to 37,497 t, a decrease of 7,447 tor 
16.6% from the 44,944 t ofl980. Pacific cod was the 
dominant species amounting to 14,553 t or 39% of 
total catch. This was followed by pollock (11,483 t 
or 31 %), Pacific ocean perch (4,254 t or 11 %), and 
"other flatfishes" (3,177 t or 9%). These four 
species comprised approximately 89% of the total 
catch. 

Compared with catches during the same period in 
1980, increases were noted for Pacific ocean perch 
(1,195 t increase), sablefish (440 t increase), and Atka 
mackerel (168 t increase). Decreases were observed 
for Pacific cod ( 4,011 t decrease), " other flatfishes " 
(2,778 t decrease), pollock (1,266 t decrease), and 
" other fish " ( 442 t decrease). 

(c) Research on board commercial vessels 

On board most of the trawl vessels in 1981, the 

TABLE 15. Preliminary Japanese catch made by the 
North Pacific trawl and North Pacific longline-gillnet 
fisheries in the northeast Pacific during January-July 
1981. 

Catch Composition 
Species (t) (%) 

Pacific cod 14,552.5 38.8 
Pollock 11,483.1 30.6 
Other flounders 3,176.8 8.5 
Pacific ocean perch 4,254.2 11.3 
Sablefish 1,325.5 3.5 
Atka mackerel 789.6 2.1 
Other rockfishes 636.8 1.7 
Thorny heads 319.7 0.9 
Squids 151.0 0.4 
Other species 807.7 2.2 

TOTAL 37,496.9 100.0 

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 REsEARCH VESSEL 

(a) Research on sablefish and Pacific cod stocks 

As a continuation of work in 1980, research on 
sablefish and Pacific cod stocks was conducted by 
the longline research vessel Anyo maru No. 22 (499.22 
gt) jointly by Japan and the U.S. in the Gulf of 
Alaska for 49 days from July 6 to August 26, 1981. 
Objectives and procedures of the research were noted 
above. 

Forty-six longline operations were conducted (one 
per day) at 46 stations in the Shumagin-Southeastern 
Region as shown in Fig. 31. The total catch during 
the research operations in the Gulf of Alaska was 
125,573 individuals. Of these, the dominant species 
was sablefish amounting to 56,242 or 44.8% of the 
total catch. This was followed by pectoral rattail 
(29,892), Pacific cod (14,030), shortspine thornyhead 
(8,216), arrowtooth flounder (5,685 ), other rockfishes 
(4,204), and roughscale rattail (2,641). 

The density of sablefish was found to be highest in 
the Southeastern Area, as in 1980, and low in the 
western areas. The average density in the South
eastern Area was approximately 2.3 times higher than 
in the Shumagin Area. 

In the Southeastern Area, highest density of sable
fish was observed in 500 to 700 m but westward 
depths of highest density were gradually shallower 
and, in the Shumagin Area, were at 200 to 400 m 
(Table 14). 

The length composition of sablefish was found to 
be smaller in 200 to 600 m in the Shumagin Area, 
200 to 800 m in the Chirikof Area, and 600 to 1 ,000 m 
in the Kodiak Area in comparison with that in 1980 
but in other depths was found .to be larger. In 
particular, in depth zones of 200 to 400 m in the 
Southeastern Area, average length was 8.1 em greater 
than in 1980. Young sablefish which were extremely 
abundant and were recruited to the fishing grounds 
deeper than 100m during 1979 and 1980, generally 
decreased in the 100 to 200m depth zone but in
creased in 400 to 800 m depths in 1981 compared 
with 1980. 

The density of sablefish was found to be high in 
the western areas and lowest in the Southeastern 
Area, as in previous years. The density by depth 
in 1981 was also highest in 100 to 200 m and lowest 
in 300 to 400 m, as in 1980, and no sablefish were 
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found in waters deeper than 400 m (Table 14). 
The density of Pacific cod decreased in the Kodiak 

and Yakutat Areas and increased in the Shumagin 
and Chirikof Areas in comparison with that in 1980. 

The average length of Pacific cod in 1981 was found 
to be smaller than in 1980 except for the Shumagin 
Area where there was no change. This was believed 
to be caused by a decrease in representation of fish 
of 60 em and larger and an increase in recruitment 
of young Pacific cod which ranged from 50 to 60 em 
in length. 

3. TAGGING ExPERIMENTS 

A total of 17,601 sablefish were tagged and released 
from catches taken with longlines in the Shumagin
Southeastern Region from July 6 to August 23. 
Anchor-type tags were attached at the base of the 
first dorsal fin. The major areas of release were 
Yakutat and Southeastern in which 54% of the 
tagged sablefish were released. 

4. RECOVERY OF TAGGED FISH 

Since the recoveries reported in the 1980 INPFC 
Annual Report, a further 245 sablefish have been 
recovered up to September 1981. Of these, 92 were 
sablefish tagged and recovered by Japan with longline 
gear. Release and recovery locations are shown in 
Fig. 32. In addition, four halibut tagged by the 
International Pacific Halibut Commission were re
covered by Japan up to September 1981. 

VI. TANNER CRAB RESEARCH IN 
THE BERING SEA 

Tanner crab research by Japan in 1981 was con
ducted using the research vessel Wakatake maru be
tween May 15 and June 13. Two other research 
cruises which had been planned were suspended be
cause of an accident to the vessel. 

The survey was conducted using trawl gear at 76 
grid stations on the outer shelf close to the 200 m 
isobath (western region) and adjacent regions, which 
were the main fishing grounds for tanner crab north 
of 58°N, and at 20 grid stations in areas south of 
58°N. The intervals between stations were appro
ximately 20 miles. A survey was also conducted at 
five stations northeast of the above mentioned areas 
where many small-sized Chionoecetes opilio were dis
tributed (Fig. 33). During the survey, preliminary 
experiments were conducted to estimate the sampling 
efficiency of pots and observations were also made of 
water temperature, salinity, current direction, and 
current speed. 

Preliminary analysis of the stock conditions of tanner 
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toJune 1981. 
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crab in the area north of 58°N was made from the 
data collected on the survey. The analysis revealed 
that large-sized male C. opilio (larger than 99 mm in 
carapace width) were distributed in the western part 
of the survey areas, with the main area of distribution 
in the western region between 58°N and 59°N, and 
in the western end of the eastern region. Abundance 
of large-sized male C. opilio in 1981 appeared to be 
lower in the area north of 59°N and higher in the 
area between 58°N and 59°N than in 1980. The 
distributions of small-sized males (less than 100 mm 
in carapace width) and females were similar in the 
shallower regions and high density was observed on 
the edge of the eastern region adjacent to the western 
region and in areas north and east of St. Matthew 
Island. The female crabs were also densely dis
tributed in the deeper portion of the areas where 
large-sized male C. opilio were distributed. The dis
tribution of male and female C. bairdi was limited 
primarily to the western region and the main areas 
of distribution were in deeper waters of the edge on 
the outer shelf than for large-sized male C. opilio. 

The carapace width composition in the western 
region showed that the abudance of male C. opilio 
of around 65 mm in 1981 was between that of 
1979 and 1980 and for those of more than 100 mm 
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FIGURE 34. Carapace width composition of tanner crabs, 
based on trawl survey, north of 58°N (west region shown 
in Fig. 33). Crab abundance is estimated at 0.555 of 
vulnerability. 

m 1981 was similar to that in 1980. On the other 
hand, in male C. bairdi, a remarkable change in 
carapace width composition was observed from 1980 
to 1981 following the 1979 to 1980 change. The 
peak in the distribution moved from the range of 
55 to 65 mm in 1979 to 70 to 80 mm in 1980 and 
to 70 to 90 mm in 1981. A portion of crabs with a 
peak at 70 to 80 mm in 1980 must begin to be 
recruited into the commercial sized group with the 
carapace width larger than 99 mm (Fig.34 ). 

Abundance of male tanner crab at the beginning 
of the fishing season in the western region was esti
mated from the trawl survey in the same manner as 
in previous years (Table 16). A value of 0.555, 
obtained from the results of tagging experiments in 
1980, was used for vulnerability of the trawl gear 
in 1981. The estimated abundance of male C. opilio 
larger than 99 mm at the beginning of the fishing 

TAliLE 16. Abundance es (n: tu lrrillicr:s of crabs) for 
male tanner crab, :?; 100 mm width, in the trawl survey 
area.a 

Year 

C. opilio 
1979 
1980 
1981 

C. hairdi 
1979 
1980 
1981 

Abundance 
estimateb 

23.4 
15.1 
17.3 

2.4 
6.5 

27.7 

e. West region; see Fig. 33. 

Commercial 
catch 

through 
May 

8.7 
4.7 
0 

0.8 
0.6 
0 

b Estimates at 0.555 of vulnerability. 

Population 
size at 

beginning 
of season 

32.1 
19.8 
17.3 

3.2 
7.1 

27.7 

season was approximately 17.3 million crabs, which 
was not appreciably different from that in 1980 
(19.7 million crabs). However, the 1981 result might 
be an underestimate because two areas which were 
excluded from the survey in 1981 showed high den
sity distributions in the 1979 and 1980 surveys. On 
the other hand, the estimated abundance of male 
C. bairdi larger than 99 mm in carapace width at 
the beginning of the fishing season increased rapidly 
from 3.2 million crabs in 1979 to 7.1 million crabs 
in 1980 and to 27.7 million crabs in 1981. The 
estimated value in 1981 was about 4 times that of 
1980. The estimated abundance of male tanner 
crab larger than 99 mm in the whole survey area 
north of 58"N in 1981 was 55.4 million C. opilio and 
45.1 million C. bairdi. 

As mentioned above, in the western region, the 
carapace width composition and abundance of male 
C. opilio were similar to that in previous years except 
for individuals around 65 mm which were less abun
dant. On the other hand, remarkable changes were 
observed in the carapace width composition and 
abundance estimate for C. bairdi. It was considered 
that the increase of males larger than 99 mm in 
carapace width was due to the recruitment of a portion 
of the size group which had shown a peak in the range 
of70 to 80 mm in the previous year. In 1982, more 
recruitment is anticipated. 

Measurements of growth per molt were conducted 
by observations of crabs held in tanks on board the 
research vessel. At the puberty molt, the increment 
in carapace width was fairly constant for female crabs 
and bore no relationship to size before molt; an 
average of 11.5 mm for C. bairdi and an average of 
8.4 mm for C. opilio. The molting of male crabs was 
observed for only a few C. bairdi. It appeared that 
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there was a pos1t1ve correlation between carapace 
width and the growth per molt in small-size crabs 
but for crabs more than 80 mm in carapace width 
there appeared to be a constant increment which 
averaged 25 mm. 

Oceanographic observations were conducted in the 
same manner as in the past three years of bottom 
water temperature and current speed and direction 

using an Andera current meter. Preliminary analysis 
revealed that the bottom water temperature on the 
edge of the outer shelf in 1981 was higher than in 
1979 and 1980. It was also observed that both 
yearly and seasonal changes of bottom water tem
perature were large on the shelf in shallow areas and 
comparatively small on the edge sections of the outer 
shelf. 
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MONITORING MIGRATIONS AND 
ORIGINS OF SALMON 

AT SEA-1981 

by Colin K. Harris, Rodney C. Cook, 
Katherine W. Myers, Robert V . Walker, 

and Robert L. Burgnert 

This report summarizes high seas salmon research 
conducted in 1981 by the Fisheries Research Institute 
(FRI), University of Washington, under contract to 
the U.S. National Marine Fisheries Service. This 
work was in response to the research mandate in
cluded in the INPFC treaty, renegotiated in 1978. 
Among many provisions, the revised treaty called for 
a 3-year coordinated research program to facilitate 
determination of the continental origins of anadro
mous salmonids south of 46°N and west of 175°W 
(the pre-1978landbased driftnet fishery area). 

United States research in 1981 on continent of origin 
was in three major areas: I) scale pattern analysis 
of sockeye salmon scale samples collected in 1972-
1976, 2) scale pattern analysis of coho salmon samples 
collected in 1979, and 3) analysis of tag recovery data 
from 1980 and previous tagging experiments. 

SocKEYE ScALE PATTERN ANALYSIS 

In 1978 FRI began to apply scale pattern recogni-

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

tion techniques to determine the ongms of sockeye 
salmon in and around the landbased driftnet fishery 
area. Samples collected by Japanese salmon re
search vessels and motherships in May and June, 
1972-1976 in the area south of 50°N and between 
160°E-175°W were provided by Japan, and samples 
to serve as continental standard samples were pro
vided by Japan (U.S.S.R. coastal samples and high 
seas samples collected close to the Kamchatka 
Peninsula) and by the Alaska Department ofFish and 
Game (western and central Alaska samples). Avail
able information on ocean distributions of sockeye 
stocks of southeastern Alaska, British Columbia, and 
Washington suggested that they do not occur in 
significant proportion in the landbased area, and 
therefore we did not establish regional standard 
samples for areas southeast of Prince William Sound, 
Alaska. 

In 1981 we completed the analysis of nearly all 
sample groups in the 1972-1976 collection. All 
analyses reported earlier (Marshall et al. 1978; Harris 
et al. 1979; Cook et al. 1980) were redone: The 
scales used in the 1978 and 1979 analyses were re
measured with a microcomputerbased digitizing 
system and reanalyzed, and the variance estimates 
used to calculate confidence intervals presented in 
Cook et al. (1980) and Harris et al. (1981) were re
calculated using a different formula. Analyses not 
accomplished in 1978--1980 were completed. Thus, 
this report summarizes results obtained for all sample 
groups available (ages 1.2 and 2.2 immatures collected 
in 1972-1975 and ages 1.2, 2.2, 1.3 and 2.3 matures 
collected in 1972-1976), except for age 1.2 matures 
sampled in 1973 which could not be examined be
cause of small sample sizes. 

Methods 

Methods employed in this recent, overall analysis 
departed from the description of our general method
ology in Cook et al . (1980) in four ways: 
I. The a priori probability adjustment procedure 

was changed to balance proportions rather than 
numbers of fish misclassified, because of the in-
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TABLE 1. Classificatory accuracies obtained in discriminant analyses of sockeye salmon accomplished in 1981. 
Decimal figures under the category headings are the proportions of training samples from the regions that were 
correctly classified (i.e., the diagonals of the classification matrices), and the overall accuracies are the unweight
ed means of the regional figures. Included are all 3-class and 2-class situations dictated by analysis of the un
known sample groups. The full classification matrices are presented in Cook et al. (1981). 

Sample group Bristol Bay 

1972 age 1.2; 3-class 0.810 (200) 
1972 age 1. 2 ; 2 -class 0.840 (200) 
1972 age 1.2; 2-class 
1972 age 1.3; 3-class 0.573 (199) 
1972 age 1.3; 2-class 0.744 (199) 
1972 age 1.3; 2-class 

1973 age 1.2; 3-class 0.763 (190) 
1973 age 1.2; 2-class 0.905 (190) 
1973 age 1.2; 2-class 
1973 age 1.3; 2-class 

1974 age 1.2; 3-class 0.685 (200) 
1974 age 1.2; 2-class 
1974 age 1.3; 3-class 0.735 (200) 
1974 age 1.3; 2-class 0.890 (200) 
1974 age 1.3; 2-class 
1974 age 1.3; 2-class 0.785 (200) 

1975 age 2.2; 3-class 0.820 (200) 
1975 age 2.2; 2-class 
1975 age 1.3; 3-class 0.766 (192) 
1975 age 1.3; 2-class 0.896 (192) 
1975 age 2.3; 3-class 0.785 (200) 
1975 age 2.3; 2-class 0.875 (200) 
1975 age 2.3; 2-class 

1976 age 1.2; 3-class 0.735 (200) 

creased inequality of training sample sizes avail
able for sample groups analyzed for the first 
time in 1981. 

2. For 3-class analyses, the methods of Pella and 
Robertson (1979) were used to estimate variances 
and to calculate confidence intervals for reasons 
discussed in Cook et al. (1981). For 2-class an
alyses, we estimated variances with a modificaton 
of Worlund and Fredin's (1962) formulation, 
which relaxes their assumption that the elements 
of C (the population classification matrix) are 
known and constant. 

3. Estimates were not generated from samples of 
size less than 25 (the minimum sample size em
ployed earlier was 20), and 

4. Estimates were generated for combinations of 
INPFC statistical area and month, as well as for 
INPFC areaflO-day period and quadratfmonth. 
(Quadrats were defined by the intersection of 
46°N latitude and l75°E longitude.) 

Classificatory accuracies (and sample sizes) 

Gulf of Alaska Kamchatka Overall 

0.732 (149) 0.630 (92) 0.724 
0.848 (92) 0.844 

0.758 (149) 0.761 (92) 0.759 
0.565 (200) 0.637 (168) 0.592 

0.738 (168) 0.741 
0.755 (200) 0. 756 (168) 0.755 

0.588 (97) 0.750 (76) 0.700 
0.908 (76) 0.907 

0.773 (97) 0.763 (76) 0.768 
0.860 (200) 0.860 (200) 0.860 

0.644 (194) 0.686 (118) 0.672 
0.773 (194) 0.771 (118) 0.772 
0.525 (200) 0.662 (198) 0.641 

0.894 (198) 0.892 
0.700 (200) 0.697 (198) 0.699 
0.785 (200) 0.785 

0.626 (163) 0.729 (181) 0.725 
0.742 (163) 0.751 (181) 0.747 
0.665 (200) 0.823 (164) 0.751 

0.896 (164) 0.896 
0.770 (200) 0.780 (182) 0.778 

0.879 (182) 0.877 
0.855 (200) 0.852 (182) 0.854 

0.540 (198) 0.642 (81) 0.639 

Results 

Cook et al. (1981) list the scale characters employed 
in the recent series of analyses not summarized in 
Harris et al. (1981). They also present the full 
classification matrices for all 3-class and 2-class 
classifications of standard samples used to obtain 
point and variance estimates for the recent series of 
analyses. The diagonal elements of those matrices 
(i.e., the proportions of standard samples correctly 
classified for each class) are presented in this report 
in Table I. Overall classificatory accuracies (defined 
as the unweighted mean of the diagonal elements) 
ranged from 59.2% to 77.8% for 3-class analyses, 
and from 69.9% to 90.7% for 2-class analyses. 

The detailed point estimates of stock mixing pro
portion and their 90% confidence intervals for all 
repeated and new analyses are tabulated in Cook 
et al. (1981 ). For the purpose of summarizing the 
detailed results for this report, unweighted mean es-
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TABLE 2. Mixing proportion estimates for Bristol Bay, Gulf of Alaska, and Kamchatka stocks for strata of month 
by quadrat (defined by the intersection of 175°E and 46°N). Data are percentages with 90% confidence in-
tervals. 

Month Quadrat Sample size Bristol Bay Gulf of Alaska Kamchatka 

Age 1.2 immatures, 1972: 
May N.W. 86 3.1 (0-22.3) 4.3 (0-17.3) 92.5 (69.4-100) 

s.w. 27 7.8 (0-39.8) 5.7 (0-27.3) 86.4 (48.4-100) 
June N.W. 158 30.7 (14.1-47.3) 1.0 (0-9.9) 68.3 (50.0-86.6) 

N.E. 51 10.5 (0-34.8) 7.1 (0-23.5) 82.4 (53.6-100) 
Age 1.2 immatures, 1973: 
May s.w. 74 17.5 (6.4-28.6) 0 82.5 (71.4-93.6) 
June N.W. 28 13.8 (0-30.5) 0 86.2 (69.5-100) 

N.E. 66 59.7 (32.6-86.8) 26.9 (0-72.4) 13.4 (0-42. 7) 
S.E. 39 6.2 (0-33.5) 56.1 (0-100) 37.8 (0-87.3) 

Age 1.2 immatures, 1974; 
May s.w. 133 11.6 (3.2-20.0) 0 88.4 (80.0-96.8) 
June N.W. 100 32.4 (21.8-42.9) 0 67.6 (57.1-78.2) 

N.E. 72 29.0 (16.9-41.1) 0 71.0 (58.9-83.1) 
Age 1.2 imrnatures, 1975: 
May s.w. 26 0 0 100 

S.E. 41 0 0 100 
Age 2.2 immatures, 1972: 
May N.W. 110 17.0 (8.0-26.1) 0 83.0 (73.9-92.0) 

s.w. 90 4.2 (0-12.6) 0 95.8 (87.4-100) 

June N.W. 187 18.2 (10.8-25.7) 0 81.8 (74.3-89.2) 
N.E. 114 34.8 (21.4-48.1) 12.9 (0-27.1) 52.3 (35.1-69.5) 
s.w. 57 0 2.5 (0-18.8) 97.5 (81.2-100) 

Age 2.2 immatures, 1973: 
May s.w. 468 2.9 (0-6.0) 0 97.1 (94.0-100) 

June N.W. 218 7.1 (2.8-11.5) 0 92.9 (88.5-97.2) 
N.E. 96 41.1 (29.0-53.2) 12.3 (0-36.4) 46.6 (22.9-70.2) 
s.w. 206 5.7 (1.4-10.0) 0 94.3 (90.0-98.6) 

Age 2.2 immatures, 1974: 
May s.w. 242 2.0 (0-10.0) 7.0 (0-18.7) 91.0 (78.3--100) 

June N.W. 85 2.2 (0-13.6) 1.8 (0-17.4) 96.0 (78.4-100) 
N.E. 58 74.0 (52.8-95.1) 4.9 (0-20.5) 21.2 (1.7-40.6) 
s.w. 46 7.0 (0-20.1) 0 93.0 (79.9-100) 

Age. 2.2 immatures, 1975: 
May N.W. 46 10.1 (0-26.7) 10.6 (0-28.4) 79.3 (56.4-100) 

s.w. 166 10.3 (0.2-20.5) 2.1 (0-11.6) 87.5 (74.2-100) 
S.E. 43 46.5 (24.9-68.1) 15.9 (0-35.1) 37.7 (15.1-60.2) 

June N.W. 35 7.9 (0-21.9) 0 92.1 (78.1-100) 
s.w. 87 3.6 (0-12.6) 0 96.4 (87.4-100) 

Age 1.2 matures, 1972: 
May N.W. 155 1.5 (0-14.9) 1.0 (0-26.5) 97.5 (66.6-100) 

N.E. 36 50.6 (30.0-71.2) 0 49.4 (28.8-70.0) 
s.w. 40 11.6 (0-30.9) 41.6 (5.9-77.3) 46.8 (6.1--87.4) 

June N.W. 40 0 11.2 (0-36.0) 88.3 (62.2-100) 
N.E. 32 12.0 (0-34.5) 24.9 (0-64.0) 63.1 (16.7-100) 
s.w. 25 0 0 100 

Age 1.2 matures, 1973: 
May N.W. 40 0 49.1 (22.9-75.2) 50.9 (24.8-77.1) 

s.w. 47 12.2 (0-25.2) 0 87.8 (74.8-100) 

June N.W. 32 9.2 (0-31.5) 5.2 (0-51.2) 85.6 (47.2-100) 
Age 1.2 matures, 1974: 
May s.w. 54 5.6 (0-26.7) 0 94.4 (73.3-100) 

Continued ... 



_j_tf~i 
RESEARCH BY THE UNITED STATES 81 

TABLE 2, cont'd 

Month Quadrat Sample size Bristol Bay Gulf of Alaska Kamchatka 

Age 1.2 matures, 1976: 
May N.E. 41 29.7 (1.2-58.1) 43.6 (0-99.9) 26.7 (0-71.7) 

s.w. 62 8.5 (0-28.4) 12.7 (0-63.9) 78.8 (33.1- 100) 
June N.W. 26 I 1.2 (0-4 1.3) 33.1 (0-100) 55.8 (0-100) 
Age 1.3 matures, 1972: 
May N.W. !58 28.4 (12 . .'H4.3) 0 71.6 (55.7-87.5) 

N.E. 25 15.3 (0-68.4) 1.6 (0-53.2) 83.1 (33.9--100) 
June N.W. 35 0 8.2 (0-34.6) 91.8 (65.4--100) 
Age 1.3 matures, 1973: 
May N.W. 202 15.7 (5.2-26.2) 0 84.3 (73.8-94.8) 

N.E. 31 15.6 (0-46.4) 12.5 (0-34.6) 71.8 (35.7- 100) 
s.w. 59 18.6 (15.6--35.6) 0 81.4 (64.4--98.4) 

June N.W. 70 0 0 100 
Age 1.3 matures, 1974: 
May N.W. 47 35.3 (20.1-50.5) 0 64.7 (49.5-79.9) 
June N.W. 27 0 0 100 
Age 1.3 matures, 1975: 
May N.W. 442 37.5 (31.5-43.4) 0 62.5 (56.6--68.5) 

N.E. 43 60.3 (44.4--76.2) 0 39.7 (23.8-55.6) 
Age 1.3 matures, 1976: 
May N.W. 145 0 0 100 

N.E. 64 52.8 (33.5-72.1) 0 47.2 (27.9--66.5) 
s.w. 29 0 0 100 

June N.W. 44 0 0 100 
N.E. 30 64.5 (30.5-98.4) 1.5 (0-42.5) 34.0 (0-78.3) 

Age 2.2 matures, 1972: 
May N.W. 870 0.9 (0-3.8) 0 99.1 (96.2-100) 

N.E. 134 38.5 (30.7-46.4) 0 61.5 (53.6--69.3) 
s.w. 207 3.5 (0-7.8) 0 96.5 (92.2-100) 

June N.W. 217 1.6 (0-5.5) 0 98.4 (94.5-100) 
N.E. 35 37.8 (16.4--59.1) 27.3 (0-60.1) 35.0 (5.2-64. 7) 
s.w. 60 7.9 (0.1-15.7) 0 92.1 (84.3-99.9) 

Age 2.2 matures, 1973: 
May N.W. 307 0 1.8 (0-14.5) 98.2 (85.5-100) 

s.w. 558 0 1.5 (0-13.0) 98.5 (87.0-100) 
June N.W. 251 2.8 (0-8.0) 0 97.2 (92.0-100) 

s.w. 73 5.4 (0-15.8) 5.4 (0-32.5) 89.2 (62.8-100) 
Age 2.2 matures, 1974: 
May N.W. 78 16.7 (6.5-26.9) 0 83.3 (73.1-93.5) 

s.w. 299 4.0 (0-9.7) 0 96.0 (90.3-100) 
June N.W. 113 2.8 (0-11.4) 2.1 (0-16.0) 95.1 (79.6--100) 
Age 2.2 matures, 1975: 
May N.W. 610 7.3 (1.7-12.8) 13.6 (0-29.8) 79.1 (64.5-93.6) 

N.E. 189 36.0 (25.0-47.0) 11.1 (0-29. 7) 52.9 (36.4-69.4) 
s.w. 598 0 14.0 (2.7-25.3) 86.0 (74.7-97.3) 

June N.W. 76 0 32.3 (1 1.9-52. 7) 67.7 (47.3-88.1) 
s.w. 30 0 0 100 

Age 2.2 matures, 1976: 
May N.W. 141 26.9 (11.5-42.3) 23.8 (2.3-45.3) 49.3 (21.5-77.1) 

N.E. 321 26.4 (14.9--37.9) 16.9 (0.9-33.0) 56.7 (35.4--77.9) 
s.w. 953 8.9 (0-19.4) 0.7 (0-17.2) 90.4 (68.7-100) 

June N.W. 376 18.8 (6.8-30.7) 3.3 (0-20.4) 78.0 (54.9--100) 
N.E. 98 61.5 (47.3-75.8) 0 38.5 (24.2-52.7) 
s.w. 112 18.3 (5.3-31.3) 0 81.7 (68.7-94.7) 

Continued ••• 
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TABLE 2, cont'd 

Month Quadrat Sample size Bristol Bay Gulf of Alaska Kamchatka 

Age 2.3 matures, 1972: 
May N.W. 503 25.6 (17.9-33.3) 0 74.4 (66.7--82.1) 

N.E. 40 73.4 (53.4-93.5) 0 26.6 (6.5-46.6) 
June N.W. 133 21.2 (9.4-33.0) 0 78.8 (67.0-90.6) 
Age 2.3 matures, 1973: 
May N.W. 215 0 0.1 (0-10.5) 99.9 (89.5-100) 

s.w. 51 0 0 100 
June N.W. 106 0 0 100 
Age 2.3 matures, 1974: 
May N.W. 189 0 0 100 
June N.W. 133 0 0 100 
Age 2.3 matures, 1975: 
May N.W. 339 13.9 (5.8-21.9) 13.6 (3.5-23.6) 72.6 (61.5--83. 7) 

N.E. 53 43.7 (22.2...Q5.3) 16.7 (0-36.2) 39.6 (17.7...QJ.5) 
Age 2.3 matures, 1976: 
May N.W. 208 19.2 (9.3-29.0) 4.4 (0-13.1) 76.5 (64.1--88.8) 

N.E. 77 53.0 (36.4...Q9.5) 10.2 (0-23.8) 36.9 (20.1-53.7) 
s.w. 32 7.9 (0-26.8) 12.5 (0-34.2) 79.6 (52.4-100) 

June N .W. 67 3.1 (0-13.0) 0 96.9 (87.0-100) 
N.E 37 62.8 (39.6--86.1) 9.3 (0-28.2) 27.9 (5.6--50.2) 

·----

timates for Alaskan stocks (i.e., Bristol Bay estimates 
pi us Gulf of Alaska estimates) were calculated for each 
stratum ofiNPFC area, month, ocean age, and maturi
ty group, from the detailed estimates further stratified 
by freshwater age, year, and 10-day period. These 
mean estimates are presented in Figs. 1-3, for age 
. 2 immatures, age .2 matures, and age .3 matures, 
respectively. In the following discussion, reference 
will also be made to the estimates for coarser strata 
of quadrat and month, presented in Table 2. 

Sampling coverage for age 1.2 immature sockeye 
was quite sparse. Three statistically significant, de
tailed estimates for proportion of Bristol Bay sockeye 
were obtained for three areas (E6544, E7044 and 
E6546) within the pre-1978 landbased area. Statis
tically significant estimates for the southwest quadrat 
(i.e., southwest of 46°N, 175°E) in May were ob
tained for 1973 and 1974, and the unweighted mean 
estimate (over all years) for that quadrat in May was 
9.2 % for Bristol Bay and 1.4% for Gulf of Alaska 
stocks. Age 2.2 immatures were better represented 
in the samples available, and inference for more areas 
and times was possible. Six significant, detailed 
estimates for Alaskan sockeye were obtained for areas 
within the early landbased area, five of which were 
for Bristol Bay and one was for Gulf of Alaska stocks. 
There were two significant estimates for Bristol Bay 
for the southwest quadrat; one for June 1973 and 
one for May 1975. The unweighted mean estimates 
for this quadrat were 4.9 % for Bristol Bay in May, 
4.1 % for Bristol Bay in June, 2.3% for Gulf of Alaska 

in May, and 0.6% for Gulf of Alaska in June (Table 
2). For age 1.2 and 2.2 immatures combined, the 
unweighted mean estimates for Alaskan sockeye for 
all represented statistical areas within the pre-1978 
landbased area were 11.0% for May and 14.4% for 
June (Fig. I) . 

Samples of age 1.2 maturing sockeye were inade
quate to assert their origins over much of the study 
area; only 2 inferences for strata of INPFC area and 
10-day period were possible for the years 1972-1976. 
The unweighted mean proportional estimates for the 
southwest quadrat were 9.5% for Bristol Bay in May, 
and 13.6% for Gulf of Alaska in May. There was 
only one sample of at least 25 fish for the entire 
southwest quadrat in June in the 1972-1976 period, 
and it yielded an estimate of 100% Kamchatkan age 
1.2 maturing sockeye. The sampling coverage for 
age 2.2 maturing sockeye was better than for any 
other age/maturity group, although overall classi
ficatory accuracy was lowest for this group. Seven 
statistically significant, detailed estimates were ob
tained for areas within the early landbased fishery 
area (3 for Gulf of Alaska and 4 for Bristol Bay), 
which demonstrated occurrence of Alaskan sockeye 
as far west as area E6046. Some of these estimates, 
however, are considered spurious for reasons discussed 
later. In the analysis by quadrat and month, the 
mean estimates for May southwest of 46°N, 175°E 
were 3.3% for Bristol Bay and 3.2% for Gulf of 
Alaska, and for June they were 7.9% and 1.4% for 
Bristol Bay and Gulf of Alaska, respectively. The 



FIGuRE I. Unweighted mean point estimates of mixing proportion (in % ) of Alaskan sockeye salmon (Bristol 
Bay plus Gulf of Alaska stocks), age .2 immatures. For each represented INPFC statistical area, available 
point estimates were averaged over finer stratification of year, freshwater age, and 10-day period for the 
indicated months. The small number in the lower right corner of an area is the number of estimates com
prising the mean, and the number of significant estimates is in the lower left corner. The pre-1977 land
based fishery area is indicated by the heavy black line, and stippling shows the distribution of immature 
North American sockeye as known from tagging experiments, 1956- 1981. 
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FIGURE 2. Unweighted mean point estimates of mixing proportion (in%) of Alaskan sockeye salmon (Bristol 
Bay plus Gulf of Alaska stocks), age .2 matures. For each represented INPFC statistical area, available 
point estimates were averaged over finer stratification of year, freshwater age, and 10-day period for the 
indicated months. The small number in the lower right corner of an area is the number of estimates com
prising the mean, and the number of significant estimates is in the lower left corner. The pre-1977land
based fishery area is indicated by the heavy black line, and stippling shows the distribution of maturing 
North American sockeye as known from tagging experiments, 1956-1981. 



FiouRE 3. Unweighted mean point estimates of mixing proportion (in % ) of Alaskan sockeye salmon (Bristol 
Bay plus Gulf of Alaska stocks), age .3 matures. For each represented INPFC statistical area, available 
point estimates were averaged over finer stratification of year, freshwater age, and 10-day period for the 
indicated months. The small number in the lower right corner of an area is the number of estimates com
prising the mean, and the number of significant estimates is in the lower left corner. The pre-1977 land
based fishery area is indicated by the heavy black line, and stippUng shows the distribution of maturing 
North American sockeye as known from tagging experiments, 1956-1981. 
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unweighted means of detailed estimates for age 1.2 
and 2.2 maturing Alaskan sockeye in the pre-1978 
landbased fishery area were 8.4% for May and 12.8% 
for June (Fig. 2). 

Most samples of age .3 maturing sockeye were from 
areas north of 46°N. No detailed estimates for areas 
south of 46°N were possible, although in four instances 
sample sizes permitted estimates for the southwest 
quadrat, of which one estimate was significant for 
Bristol Bay. In May, samples of age .3 maturing 
sockeye were mainly from northwest of 46°N, 175°E, 
where detailed estimates averaged 20.4% for Alaskan 
stocks (Fig. 3). Detailed estimates for June were 
possible only for 3 INPFC areas north of 48°N; sig
nificant estimates for Alaskan stocks (specifically, 
Bristol Bay) were obtained for E6548 and 8048 
(Fig. 3). 

Discussion 

Some points should be kept in mind in interpreting 
such a series of mixing proportion estimates. First, 
a statistically significant estimate does not prove oc
currence of a subpopulation in question. With 90% 
confidence intervals, on would expect 1 in 10 "sig
nificant" estimates to be spurious (about 0.6 in 10 
according to our simulation studies). Therefore, it is 
desirable to have as many estimates as possible so that 
presence of a stock complex can be asserted when a 
fair number of significant estimates is obtained. 
Estimates were generated for a total of 71 detailed 
strata (10-day period by INPFC area) in the pre-1978 
landbased fishery area, 16 (23%) of which were sta
tistically significant for Bristol Bay and 4 (6%) were 
significant for Gulf of Alaska stocks. Second, when 
classificatory accuracies are low and especially when 
sample sizes are small, spurious estimates may result. 
Erroneous estimates can also result from analysis of 
samples taken in areas where some stock segregation 
has occurred. We hypothesize that as maturing sal
mon near the coast, they begin to segregate into com
ponent stocks and runs. A sample taken at this stage 
may contain greatly disproportionate numbers of fish 
from some of the runs to the region. If classificatory 
accuracy is low, it is possible that many fish in such 
a sample could be classified to a different category 
(not of that region). The classification matrix cor
rection procedure, which is based on stock mixtures 
that would be expected on the high seas if there were 
no stock segregation, would not correct for this type 
of error. The net effect is that spurious estimates for 
the Alaskan categories might occur near Kamchatka 
(e.g., area E6048), especially when classificatory 
accuracy is low and sample size is small. We feel 
that combinations of these factors could account 

for some of the several surprisingly high estimates for 
Gulf of Alaska in far western areas such as E6044, 
E6544, and E6048. Examination of the 3-class clas
sification matrices in Appendix A Table 1 of Cook 
et a!. (1981) indicates that accuracy was lowest be
tween Gulf of Alaska and Kamchatka. While we do 
not rule out the possiblity that central Alaska sockeye 
occur to ~orne extent in these areas, we have some 
doubt regarding the reliability of some of the point 
estimates obtained. 

Our major, overall conclusion based on examina
tion of this series of individual point estimates is that 
immature and maturing Alaskan sockeye, primarily 
of Bristol Bay origin, occur in generally low relative 
abundance in the pre-1978 landbased driftnet fishery 
area, and that most of the sockeye in that area are 
of Asian origin. The detailed analysis for the land
based area was limited to immature and to age .2 
maturing sockeye; sample sizes permitted no detailed 
estimates for age .3 maturing fish south of 46°N. 
However, coarser analysis based on the entire south
west quadrat indicated presence of Bristol Bay sockeye 
of this age and maturity group as well. There were 
few samples available for the southeast quadrat 
(southeast of 46°N, 175°E), which is consistent with 
the May and June pattern of spatial distribution of 
sockeye in the study area (French et al. 1976), and 
thus no firm conclusions about origins of sockeye in 
that specific sector can be made. 

In the region north of 46°N, the area of interming
ling of Asian and Alaskan sockeye of both maturity 
groups was found to be considerably broader than 
suggested by Fredin and Worlund (1974). Several 
statistically significant estimates were obtained for 
Kamchatkan maturing sockeye east of 175°E, and 
maturing and immature Bristol Bay sockeye were 
detected well west of 1 70°E. In several cases dis
tinct east-west gradients of proportion of Bristol Bay 
and Asian fish were evident (Cook et al. 1981), which 
lends cogency to the ability of the method to detect 
presence of the defined regional stock complexes. 

Our analysis to date does not permit an overall 
statement about the proportion of the entire, pooled 
population that is of Alaskan origin, as we have not 
yet weighted the many individual point estimates by 
indices of relative abundance of the various age and 
maturity groups. This task is currently being under
taken, and consists of 1) deriving weighted estimates 
of the age and maturity composition for each re
presented stratum of INPFC area and 10-day period 
based on research catch data and non-proportional 
subsamples taken for age/maturity analysis, 2) using 
these weighted age/maturity composition indices to 
calculate weighted mean point estimates of mixing 
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proportion, 3) extrapolating estimates (perhaps from 
adjacent areas and time periods or from quadrat/ 
month strata) to areas and time periods for which 
point estimates were not calculated, and 4) deriving 
variances of these weighted estimates. The ultimate 
aim is to assess the approximate magnitude of inter
ceptions of Alaskan sockeye by the landbased driftnet 
fishery. 

CoHo ScALE PATTERN ANALYsis 

Using the same statistical methods just described 
for sockeye salmon scale pattern studies, we attempted 
in 1981 to determine the origins of coho salmon 
sampled in and near the landbased fishery area in 
1979. At the time we began considering the feasi
bility of such a coho scale pattern analysis, there was 
virtually no information on origins of coho in the 
landbased area. There was only one coastal tag 
recovery (to the northern Okhotsk Sea coast) of a 
coho released in the pre-1978 landbased area itself, 
and all but one of the recoveries from releases just 
outside the landbased area were also from the 
U.S.S.R. The likely presence of North American 
coho in the landbased area was attested by the re
covery in the Nushagak River (Bristol Bay, Alaska) 
of a tagged coho released on June 28, 1977 at 44°28'N, 
173°31 'W. Since the intensified tagging effort in 
the eastern landbased areas and vicinity beginning in 
1978, there have been several additional coastal tag 
recoveries of coho salmon, all to Kamchatka or to 
the northern Okhotsk Sea coast. There have been 
no previous efforts to apply scale pattern recognition 
techniques to determine origins of coho on the high 
seas of the western North Pacific, other than an in
conclusive and preliminary Japanese study reported 
in early INPFC documents. 

Methods, results and conclusions of our analysis of 
1979 samples are reported in detail by Myers et al. 
(1981 ). 

METHODS 

"Unknown" scale samples collected by Japanese 
research vessels and motherships in and near the 
landbased area were provided by the Fisheries Agency 
of Japan and by the U.S. scientists who participated 
in the cruises of 2 Japanese research vessels in 1979. 
Scales to serve as regional standard samples were 
provided by TINRO (U.S.S.R.), the Fisheries Agency 
of Japan (U.S.S.R. coastal sample made available to 
Japan by the U.S.S.R.), and by the Alaska Depart
ment of Fish and Game. An analysis of the age 
composition for the 19 river systems (3 Asian and 16 
Alaskan) represented in these samples showed that 
the predominant age group was 2.1, and that too few 

age 1.1 fish were available to permit an adequate 
standard sample for Kamchatka (Harris et al. 1981 ). 
For this reason the analysis was restricted to age 2.1 
coho. Age 2.1 coho samples were requested from 
Canada, but this age group is quite rare even in 
northern British Columbia streams, and consequently 
too few samples were received to warrant a British 
Columbia standard. 

Standard (=training) samples were established for 
four major production areas: Kamchatka, western 
Alaska (Yukon-Kuskokwim, Bristol Bay, and North 
Alaska Peninsula), central Alaska (Chignik to Copper
Bering rivers), and southeast Alaska. Tagging ex
periments in and near the landbased area have to 
date resulted in 6 coho recoveries along the northern 
Okhotsk Sea coast and 12 to the Kamchatka Penin
sula (Myers et al. 1981 ; Fisheries Agency of Japan 1981, 
1982). However, there were no scale samples avail
able to represent the Okhotsk production area. The 
effect of this on our results and conclusions cannot be 
presently assessed, as we do not know 1) the relative 
magnitudes of runs to northern Okhotsk and Kam
chatkan streams, and 2) how scale patterns of north
ern Okhotsk coho compare to those of the four 
standard regions defined. Standard samples for the 
Alaskan areas were constructed by random sub
sampling in proportion to best estimates (usually 
commercial catches) of abundance of the age 2.1 
component of the represented runs. The southeast 
Alaska standard was first stratified to include about 
equal representation by southern and northern 
southeast Alaska stocks. The Kamchatka standard 
consisted of nearly all scales we could digitize, up to 
100 per river. The Kamchatka River was heavily 
weighted (one half of the total standard sample) as 
undocumented information indicated that it is the 
major producer of coho on the Kamchatka Peninsula. 

All high seas scale samples provided by Japan were 
re-aged by FRI biologists, who found many more 
freshwater age 2. fish than indicated on the accom
panying biological data sheets. Since we felt con
fident that the band of narrowly spaced circuli near 
the focus of the scales of many fish was a true an
nulus, we included them in the analysis and thereby 
nearly doubled the total unknown sample size. 
Unknown samples represented the area between 
160°E and 175°W and south of50°N, May to August, 
although some samples from areas north of 50°N 
were made available as well. 

The set of 6 scale characters chosen by Harris et al. 
( 1981) as the " best " characters for separating the 
regional standards was used to classify coho salmon 
in the unknowns. The characters were chosen using 
the method of Cook and Lord (1978), and included: 
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TABLE 3. Decision arrays for mature age 2.1 coho salmon of Western Alaska vs Central Alaska vs Southeast 
Alaska vs Kamchatka Peninsula origin in 1979 calculated for a) 4-class, b) 3-class, and c) 2-class situations. 
The overall classificatory accuracies were calculated as the unweighted means of the accuracies on the diagonals 
of the classification matrices. 

a) 4-CLASS: 

I. Western vs Central vs Southeast vs Kamchatka 

b) 

I. 

2. 

3. 

Calculated decision 

Western Alaska 
Central Alaska 
Southeast Alaska 
Kamchatka Peninsula 

Total 

3-CLASS: 

Central vs Southeast vs Kamchatka 

Calculated decision 

Central Alaska 
Southeast Alaska 
Kamchatka Peninsula 

Total 

Western vs Central vs Kamchatka 

Calculated decision 

Western Alaska 
Central Alaska 
Kamchatka Peninsula 

Total 

Western vs Southeast vs Kamchatka 

Calculated decision 

Western Alaska 
Southeast Alaska 
Kamchatka Peninsula 

Total 

c) 2-CLAss: 

I. Central vs Kamchatka 

Calculated decision 

Central Alaska 
Kamchatka Peninsula 

Total 

Western Alaska 

135 (67.5) 
24 (12.0) 
25 (12.5) 
16 (8.0) 

200 

Central Alaska 

129 (64.5) 
43 (21.5) 
28 (14.0) 

200 

Western Alaska 

150 (75.0) 
33 (16.5) 
17 (8.5) 

200 

Western Alaska 

144 (72.0) 
31 (15.5) 
25 (12.5) 

200 

--------· 

Overall accuracy: 66.5% 

Correct decision (%) 

Central Alaska Southeast Alaska 
Kamchatka 

Peninsula 

18 (9.0) 
117 (58.5) 
38 (19.0) 
27 (13.5) 

200 

19 (9.8) 
42 (21 .5) 

127 (65.1) 
7 (3.6) 

195 

Correct decision (%) 

Southeast Alaska 

46 (23.6) 
139 (71.3) 

10 (5.1) 

195 

Correct decision (%) 

Central Alaska 

23 (11.5) 
150 (75.0) 
27 (13.5) 

200 

Correct decision (%) 

Southeast Alaska 

23 (11.8) 
158 (81.0) 

14 (7.2) 

195 

Correct decision (%) 

28 (14.0) 
15 (7.5) 
7 (3.5) 

150 (75.0) 

200 

Overall accuracy: 72.0% 

Kamchtka Peninsula 

23 (11.5) 
16 (8.0) 

161 (80.5) 

200 

Overall accuracy: 76.0% 

Kamchatka Peninsula 

27 (13.5) 
17 (8.5) 

!56 (78.0) 

200 

Overall accuracy: 77.8% 

Kamchatka Peninsula 

32 (16.0) 
7 (3.5) 

161 (80.5) 

200 

Overall accuracy: 85.5% 

Central Alaska Kamchatka Peninsula 

171 (85.5) 
29 (14.5) 

200 

29 (14.5) 
171 (85.5) 

200 

Continued ... 
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Table 3. Continued. 

2. Western vs Kamchatka Overall accuracy: 84.5% 

Correct decision (% ) 

Calculated decision Western Alaska Kamchatka Peninsula 

Western Alaska 
Kamchatka Peninsula 

169 (84.5) 
31 (15.5) 

31 (15.5) 
169 (84.5) 

Total 200 200 

3. Southeast vs Kamchatka Overall accuracy: 89.9% 

Correct decision (%) 
----------- ---------------------

Calculated decision Southeast Alaska Kamchatka Peninsula 

Southeast Alaska 
Kamchatka Peninsula 

175 (89.7) 
20 (10.3) 

20 (10.0) 
180 (90.0) 

Total 195 

1) the number of freshwater circuli, 2) the number 
of circuli in the first ocean summer, 3) the distance 
between circulus 18 and circulus 21 in the first ocean 
zone, 4) the distance between circulus 9 and circulus 
12 in the first ocean zone divided by the size of the 
first ocean zone, 5) the distance between circulus 12 
and circulus 15 in the first ocean zone divided by 
the size of the zone, and 6) the size of the first ocean 
summer zone divided by the size of the total first 
ocean zone. The regional means, standard devia
tions, and frequency distributions for these 6 char
acters are presented in Myers et al. (1981) . 

RESULTS 

The results of classifying the four regional standards 
and all combinations of 3-class and 2-class situations 
required to correct the estimates of the regional 
stocks in the unknowns are shown in Table 3. 
Overall classificatory accuracy for the 4-class analysis 
was 66.5%. Overall accuracies ranged from 72.0 to 
77.8% for the 3-class analyses, and from 84.5 to 
89.9% for the 2-class analyses. In each case, the 
greatest number of misclassification errors for the 
Alaskan coho always occurred among the Alaska 
regions . Misclassification errors between Kamchatka 
and the Alaskan regions were least for southeast 
Alaska fish and were usually greatest for western 
Alaska fish. 

Mixing proportion estimates and 90% confidence 
intervals calculated for the four regional stocks are 
presented in Table 4. Estimates were generated for 
three different levels of temporal and spatial detail : 
I) 10-day period and INPFC statistical area, 2) 
month and INPFC area, and 3) month and quadrat 
(defined by the intersection of 46°N and l75°E). 

200 

Such estimates were generated only when the avail
able sample size was 25 or more fish . 

Statistically significant estimates were obtained for 
western Alaska coho in the landbased area during 
mid-May in area E6542, during the first period in 
June in areas E6542, E7542, E7544 and 8044, during 
mid-June in areas E6542, E7544 and 8044, during 
the last period in June in area E7544, and during 
mid-July in area 8044. Significant estimates for 
western Alaska coho in the landbased area ranged 
from 24.3% in area 8044 (mid-July) to 64.3% in 
area E7544 (early June). 

Significant estimates were obtained for central 
Alaska coho in the landbased area during the first 
period in June in areas E7542 and 8042, during the 
second period in June in areas E6542, E7542, and 
E7544, and during the first period in July in area 
E6544. These estimates ranged from 13.8% in area 
E6544 in early July to 36.2% in area E7542 in mid
June. 

Two positive estimates were obtained for southeast 
Alaska coho in the landbased area in area E6542 in 
mid-May and in early June, but neither of these 
estimates was statistically significant. 

With the exception of area E6542 in mid-May and 
early June, significant estimates were obtained for 
Kamchatka coho in all areas sampled in 1979 in the 
landbased fishery area. Estimates ranged from 4.2% 
in area E6542 in mid-May to 100% in area E7044 
in mid-July. 

In the waters north of 46°N, significant estimates 
were obtained for western Alaska coho in areas 
E7048 and 8048 in mid-July and E7550 in late July. 
Significant estimates were obtained for central Alaska 
coho in these waters in area E7050 from late June to 



90 ANNUAL REPORT 1981- NORTH PACIFIC COMMISSION 

TABLE 4. 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 1979 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. Northeast quadrat (NE)=46°N to 
52°NX 175°E to 165°W; Northwest quadrat (NW) = 46°N to 52°NX 165°E to 175°E; Southeast quadrat (SE)= 
40°N to 46°N X l75°E to 165°W; Southwest quadrat (SW) = 40°N to 46°N X 165°E to 175°E. 

a) SAMPLES POOLED OVER 10-DAY PERIODS WITHIN INPFC AREAS! 

Mixing proportion estimates (%)with 90% confidence intervals 

10-day INPFC Sample Kamchatka 
period area size Western Alaska Central Alaska Southeast Alaska Peninsula 

May 
11- 20 E6542 36 60.0 (28.0--92.0) 18.9 (0--54.4) 16.9 (0--48.4) 4.2 (0--22.2) 
June E7544 70 64.3 (42.6--86.0) 9.6 (0--27.6) 0 26.1 (8.8--43.5) 
1-10 8044 42 32.6 (6.9-58.3) 12.0 (0--33.2) 0 55.4 (30.4-80.4) 

E6542 71 60.3 (36.6--83.9) 20.5 (0--45.4) 3.2 (0--22. 7) 16.0 (0--32.4) 
E7542 63 27.7 (7.1-48.4) 19.7 (0.8-38.6) 0 52.6 (31.9-73.3) 

8042 68 12.3 (0--30.2) 23.3 (5.0--41.6) 0 64.4 (44.0--84.8) 

June E7048 35 21.3 (0--47.1) 44.8 (16.0--73.6) 0 33.9 (7.5-60.2) 
11-20 E7544 94 23.6 (6.6-40.5) 16.4 (1.3-31.5) 0 60.1 (42.6-77.5) 

8044 61 31.9 (10.4-53.3) 15.4 (0--34.0) 0 52.7 (31.8-73.6) 
E6542 44 30.6 (5.9-55.3) 24.5 (1.1-48.0) 0 44.9 (20.7-69.0) 
E7542 27 9.3 (0--35.6) 36.2 (5.4-67.0) 0 54.5 (22.8-86.1) 

8042 102 14.8 (0--30.8) 1.6 (0--13.4) 0 83.6 (66.9-100) 

June E7050 93 12.9 (0--29.8) 30.4 (8.2-52.6) 0.5 (0--15.1) 56.2 (37.6-74.8) 
21-30 E7048 38 17.8 (0--42.0) 36.5 (10.0-63.1) 0 45.7 (19.4-72.0) 

E7544 60 40.5 (17.9-63.1) 4.9 (0--21.6) 0 54.6 (33.6-75.5) 

July E7050 87 4.8 (0--19.9) 16.0 (0.9-31.2) 0 79.2 (61.2-97 .3) 
1-10 E6548 45 14.4 (0--36.9) 5.5 (0--23.4) 0 80.1 (56.3-100) 

E7048 36 0 34.4 (15.1-53.6) 0 65.6 (46.4-84.9) 
E7548 55 17.8 (0--38.1) 39.8 (17.2-62.4) 0 42.4 (20.5-64.4) 
E6546 41 0 13.9 (0--30.2) 0 86.1 (69.8-1 00) 
E7546 39 16.6 (0--40.4) 31.5 (6.1-56.9) 0 51.9 (25.7- 78.2) 
E6544 70 0 13.8 (0.9-26.6) 0 86.2 (73.4-99.1) 

July E7050 37 0 17.6 (0.1-35.2) 0 82.4 (64.8-99.9) 
11-20 E7048 54 29.6 (7.0--52.2) 11.5 (0--30.2) 0 58.9 (36.6--81.2) 

E7548 94 12.7 (0--29.0) 1.7 (0--13.8) 0 85.6 (68.5-100) 
8048 65 23.8 (1.6-46.0) 5.4 (0--25.9) 7.0 (0--23.8) 63.8 (42.5-85.2) 

E7046 27 15.1 (0--35.8) 0 0 84.9 (64.2- 100) 
E7546 40 10.7 (0--33.8) 4.7 (0--23.1) 0 84.6 (58.9-100) 

8046 65 10.8 (0--29.3) 6.7 (0--22.1) 0 82.5 (62.3-100) 
E7044 34 0 0 0 100 

8044 31 24.3 (3.8-44.8) 0 0 75.7 (55.2- 96.2) 
July E7050 56 0 19.8 (5.1-34.5) 0 80.2 (65.4- 94.9) 
21-31 E7550 38 30.9 ( 11.8-50.1) 0 0 69.1 (49.9-88.2) 

W8050 69 0 2.0 (0--13. 7) 0 98.0 (86.3- 100) 
E6548 27 0 0 0 100 

8048 197 0 15.3 (6.6-24.0) 0 84.7 (76.0--93.4) 
E6544 46 0 7.1 (0--21. 7) 0 92.9 (78.3-1 00) 

August E6548 84 0 3.0 (0--14.0) 0 97.0 (86.0--100) 
1-10 E7048 81 4.5 (0--20.3) 12.7 (0--27. 7) 0 82.8 (64.3-100) 

E7546 48 10.8 (0-26.2) 0 0 89.2 (73.8-100) 

Continued ... 

late July, in area E 7048 from mid-June through early made for southeast Alaska coho in these waters, 
July, in areas E7548 and E7546 in early July, and in area E7050 in late June and area 8048 in mid-July, 
area 8048 in late July. Two positive estimates were but neither of the estimates was statistically signi-
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Table 4. Continued. 

b) SAMPLES POOLED OVER MONTHS WITHIN INPFC AREAS: 

Mixing proportion estimates (%)with 90% confidence intervals 

INPFC Sample Kamchatka 
Month area size Western Alaska Central Alaska Southeast Alaska Peninsula 

May E6542 37 57.7 (26.2--89.2) 18.1 (0-52.7) 16.4 (0-47.1) 7.8 (0-27.0) 
E7042 34 27.0 (0-54.2) 32.6 (4.8--60.5) 0 40.4 (13.3-67.6) 

June E7050 94 12.6 (0-29.3) 29.4 (7.4-51.4) 2.3 (0-17.3) 55.7 (37.2- 74.1) 
E7048 73 19.5 (1.5-37.5) 40.5 (20.6--60.4) 0 40.0 (21.0-59.1) 
E7544 224 40.8 (28.2- 53.5) 11.2 (0.8--21.6) 0 48.0 (36.4-59.6) 

8044 103 32.2 (15.2-49.1) 14.0 (0-28.4) 0 53.8 (37.3--70.3) 
E6542 120 47.8 (29.6--66.0) 23.1 (3.5-42.6) 1.8 (0-16.4) 27.3 ( 13.0-41. 7) 
E7542 90 22.2 (5.3--39.1) 24.7 (8.1-41.2) 0 53.1 (35.5-70.8) 

8042 190 12.7 (0.5-24.8) 11.8 (1.2-22.4) 0 75.5 (62.2--88.8) 
July E7050 180 0 23.4 (14.2-32.6) 0 76.6 (67.4--85.8) 

E7550 38 30.9 (11.8--50.1) 0 0 69.1 (49.9--88.2) 
W8050 69 0 2.0 (0-13.7) 0 98.0 (86.3--100) 
E6548 72 0.8 (0-17.0) 5.9 (0-20.2) 0 93.3 (74.6--100) 
E7048 96 16.1 (0.3-31.9) 24.4 (8.6--40.3) 0 59.5 (42.1-76.8) 
E7548 165 14.0 (1.3--26. 7) 14.7 (3.2-26.2) 0 71.3 (57.3--85.3) 

8048 262 6.5 (3.8--16.9) 17.4 (7.5-27.3) 0 76.0 (64.0-88.0) 
E6546 60 0 14.8 (1.0-28.6) 0 85.2 (71.4-99.0) 
E7046 44 3.9 (0-18.9) 0 0 96.1 (81.1-100) 
E7546 93 13.6 (0-29.5) 17.9 (2.8--33.1) 0 68.5 ( 50.8--86.1) 

8046 87 15.6 (0-32.6) 4.4 (0-17.5) 0 80.0 (62.2-97.9) 
E6544 116 0 11.1 (0.8--21.5) 0 88.9 (78.5-99.2) 
E7044 40 0 0 0 100 

8044 31 24.3 (3.8--44.8) 0 0 75.7 (55.2-96.2) 
August E6548 84 0 3.0 (0-14.0) 0 97.0 (86.0-100) 

E7048 81 4.5 (0-20.3) 12.7 (0-27.7) 0 82.8 (64.3--100) 
E7546 48 10.8 (0-26.2) 0 0 89.2 (73.8--100) 

c) SAMPLES POOLED OVER MONTHS WITIDN Q.UADRATS: 

Mixing proportion estimates (%)with 90% confidence intervals 
-- ---

Sample Kamchatka 
Month Quadrat size Western Alaska Central Alaska Southeast Alaska Peninsula 

May sw 81 43.5 (22.3-64.7) 26.5 (2.6--50.4) 3.3 (0-21.2) 26.7 (9.5-43.7) 

June NW 169 15.8 (3.6--28.0) 36.9 (23.6--50.3) 0 47.3 (33.9-60.7) 
sw 123 46.0 (28.1-63.9) 22.2 (3.1-41.3) 1.8 (0-16.1) 30.0 (15.6--44.5) 
SE 638 27.7 (19.1-36.2) 13.3 (6.1-20.6) 0 59.0 (50.4-67.5) 

July NW 452 1.6 (0-10.6) 15.0 (6.7-23.3) 0 83.4 (72.9- 94.0) 
NE 714 9.9 (1.6--18.3) 13.2 (6.0-20.4) 0 76.9 (69.6--86.2) 
sw 184 0 9.4 (0.7-18.1) 0 90.6 (81.9-99.3) 
SE 47 9.3 (0-30.5) 2.1 (0-18.3) 0 88.6 (66.0-100) 

August NW 167 0 10.8 (1.7-19.8) 0 89.2 (80.2-98.3) 
NE 54 2.5 (0-20.7) 12.0 (0-29.7) 0 85.5 (63.7-100) 

ficant. Significant estimates were obtained for Kam- indicate the presence of North American coho in this 
chatka coho in all areas sampled in these waters. area 1n 1979. However, Asian coho were predo-

minant over North American coho in all combinations 
DISCUSSION of I 0-day period and area examined except for area 

Although sampling coverage in the land based E6542 in mid-May, areas E6542 and E7544 in early 
fishery area was sparse, significant percentage esti- June, and area E6542 in mid-June. North American 
mates calculated for western and central Alaska fish coho were also predominant in several areas near the 
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KEY 

1981 recovery of 1980 release 

---- 1980 recovery of 1980 release 

• • • • • • • • • 1980 recovery of 1978 release 

9 9 9 e 1978 recovery of 1978 release 

•-•-•- 1972 recovery of 1972 release 

• • • • • 1971 recovery of 1971 release 

Numbers indicate number of fish 

FIGURE 4. Release and recovery locations for 18 tagged salmon released in 1971, 1972, 1978, and 1980. See 
Fisheries Research Institute (1981) for detailed release and recovery data. 

landbased area (area E7048 in mid-June and late 
June, and area E7548 in early July). Percentage 
estimates of North American coho in the landbased 
area and adjacent areas were, in general, greatest in 
mid-May and early June and decreased over the 
sample period until August, when no significant esti
mates of North American coho were obtained. 

In terms of regional stock composition of North 
American coho in the landbased area, western Alaska 
coho were predominant over central Alaska coho 
early in the sample period, but central Alaska coho 
were present for a longer period of time than western 
Alaska coho. 

The lack of any statistically significant percentage 
estimates for southeast Alaska coho indicate that coho 
from this region were either not present or were pre
sent in very low relative abundance in these western 
waters in 1979. Although scales from age 2.1 coho 
salmon from British Columbia were not included in 

the analysis, the lack of southeast Alaska coho in 
the landbased area in 1979 would suggest that age 
2.1 British Columbia coho also may not be present. 

Because our research was limited to one age class 
(age 2.1) in one year (1979), the results reported in 
this document may not accurately reflect general 
trends in mixing proportions of all regional coho 
stocks in the study area, and should, therefore, be 
considered as preliminary. 

1981 HIGH SEAS TAG RECOVERIES 

This report summarizes information from 19 tag 
recoveries received between 27 October 1980 and 9 
October 1981, the date of our last tag recovery docu
ment. Ten tags were 1981 recoveries from 1980 re
leases, and 9 were late returns from 1962, 1971, 1972, 
1978, and 1980 releases (Fig. 4). 

All ten of the current returns from 1980 releases 
were of sockeye salmon released in area E7550, just 
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south of the east end of Amchitka Island. All re
coveries were made in western Alaska (3 from the 
north side of the Alaska Peninsula and 7 from Bristol 
Bay fishing districts), which substantiates earlier con
clusions that the great majority of immature sockeye 
in the central Aleutian Islands area in midsummer is 
of western Alaskan origin. 

Six of the late returns were of coho salmon re
covered on the Kamchatka Peninsula. Three of 
these coho were from earlier releases in the area 
south of Adak Island, which together with two re
coveries from 1980 releases and with previous re
coveries reported in past Annual Reports suggest 
that most coho in the central Aleutian region are of 
Asian origin. Interestingly, two coho recovered in 
the Avacha River of East Kamchatka were released 
in the same purse seine set near Amchitka Island; 
the recoveries were 19 days apart. One Asian re
covery of a coho from 1980 releases adds information 
on continental origins south of 46°N, particularly in 
the northeast corner of the pre-1978landbased fishery 
area. To date there have been 6 other coastal re
coveries of coho released south of 46°N and between 
175°E and 173°W: two to the Kamchatka River area, 
two to the Bol'shaya River system, one to the Yana 
River of the northern Okhotsk Sea coast, and one to 
the Nushagak River of Bristol Bay, Alaska. 

One of the late returns was a sockeye released near 
Adak Island in 1978 and recovered on the north side 
of the Alaska Peninsula in 1980. Another was a 
pink salmon released near Amchitka Island and re
covered in the Zhupanova River of East Kamchatka. 
Lastly, a tag placed on a maturing chum salmon in 
1962 was recently found on the deck of a commercial 
crab vessel (converted salmon seiner), but the re
covery provides no information on stock of the fish 
as the tag could have been dredged from the ocean 
floor in the Aleutian area. 
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STATISTICS OF THE JAPANESE MOTHERSHIP SALMON FISHERY 

Michael L. Dahlberg* 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mothership 
salmon fishery in 1980 (INPFC, in press) were com
piled from various sources (Table I) with correspond
ing data for 1952-79 (INPFC 1952-80; 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). 
The trends in catch, fishing effort, and CPUE have 

varied by species over the 29-year period, 1952-80 
(Figures 2-6). 

SocKEYE SALMON 

The 1980 catch of2.2 million sockeye salmon was 
the highest catch since 1973. Fishing effort in 1980 
was slightly lower than in 1979. Sockeye salmon 
CPUE in 1980 was the second highest since 1970. 
The best CPUE was in INPFC area (2°X5°) E7050 
in early June. Best sockeye salmon catches in 1980 
were taken in late July southwest of the western 
Aleutian Islands. 

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

TABLE 1. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort, 1952--80. 

Catch (thousands of fish) 

Species of salmon 

Year Sockeyea Pinkb Chum a Coho0 Chinook a Total a 

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

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

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

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

1971 3,554 7,833 9,968 452 206 22,384 
1972 3,184 3,561 13,373 581 261 21,227 
1973 2,613 11,665 7,857 806 119 23,597 
1974 2,282 6,963 9,283 1,076 361 20,767 
1975 2,171 13,614 7,367 326 162 24,709 

1976 2,277 6,820 10,444 827 285 21,048 
1977 1,508 9,100 5,996 79 93 16,778 
1978 1,882 1,853 3,802 609 105 8,251 
1979 2,186 3,405 3,277 281 126 9,275 
1980 2,412 561 3,098 656 704 7,431 

Continued ... 
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TABLE I. Continued. 

Fishing effort (thousands of tans) 

Species of salmon 

Year Sockeye a Pinkb Chum a Coho• Chinook a 

1952 469 393 469 199 469 
1953 1,317 1,029 1,317 621 1,317 
1954 2,557 2,274 2,557 1,257 2,557 
1955 6,789 5,309 6,789 2,812 6,789 

1956 9,128 7,200 9,128 3,206 9,128 
1957 6,211 4,179 6,211 1,262 6,211 
1958 7,207 5,628 7,207 2,681 7,207 
1959 7,097 5,958 7,097 1,226 7,097 
1960 6,518 5,920 6,518 2,848 6,518 

1961 4,994 4,538 4,994 1,459 4,994 

1962 5,851 4,918 5,851 2,231 5,851 
1963 5,954 5,186 5,954 1,399 5,954 
1964 7,518 6,586 7,518 2,307 7,518 
1965 6,110 5,164 6,110 1,385 6,110 

1966 5,195 4,207 5,195 694 5,195 
1967 5,231 4,120 5,231 525 5,231 
1968 5,925 4,838 5,925 1,025 5,925 

1969 5,217 5,160 6,217 907 6,217 
1970 6,028 5,120 6,028 1,001 6,028 

1971 5,839 4,720 5,839 382 5,839 
1972 5,917 5,036 5,917 495 5,917 
1973 5,850 4,865 5,850 1,184 5,850 
1974 5,433 4,390 5,433 1,043 5,433 

1975 5,633 4,586 5,633 753 5,633 

1976 5,811 4,897 5,811 984 5,811 

1977 3,984 3,823 3,984 670 3,984 
1978 2,721 2,721 2,721 1,180 2,721 
1979 2,798 2,798 2,798 827 2,798 
1980 3,146 3,146 3,146 1,000 3,146 

Catch per unit effort (number of fish per tan) 
1952 1.57 1.78 1.33 0.12 0.0021 
1953 1.17 2.81 2.03 0.50 0.0061 

1954 1.33 1.19 3.24 0.54 0.0223 
1955 1.63 1.99 2.47 0.62 0.0075 

1956 0.99 0.93 1.79 1.06 0.0139 
1957 3.12 4.12 1.43 0.15 0.0047 
1958 1.49 1.40 1.95 1.16 0.0051 
1959 1.29 3.13 1.81 1.11 0.0096 
1960 1.98 0.31 1.61 0.34 0.0276 

1961 2.60 0.71 1.23 0.19 0.0062 
1962 1.81 0.21 1.09 0.69 0.0209 
1963 1.50 1.20 0.98 1.35 0.0148 

1964 0.94 0.33 1.15 1.53 0.0545 
1965 1.97 0.82 0.99 0.85 0.0303 

1966 1.40 0.58 1.65 0.67 0.0400 

1967 1.55 1.87 1.31 0.43 0.0243 
1968 1.08 0.75 1.37 0.79 0.0610 

Continued .•. 
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Year 

1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

a. May-August. 
b June-August. 

Sockeyea. 

0.95 
1.15 

0.61 
0.54 
0.45 
0.42 
0.39 

0.39 
0.38 
0.69 
0.78 
0.77 

e July-August and excluding Bering Sea. 

TABLE 1. Continued. 

Species of salmon 

Pinkb Chums. 

1.33 1.24 
0.31 1.60 

1.66 1.71 
0.71 2.26 
2.40 1.34 
1.59 1.71 
2.97 1.31 

1.39 1.80 
2.38 1.51 
0.68 1.40 
1.22 1.17 
0.18 0.98 

Sources: 1952- 59- INPFC Statistical Yearbooks, and Manzer et al. (1965). 
1960-78-INPFC Statistical Yearbooks. 
1979--SO-Statistical Yearbooks, in press. 

Coho0 

1.26 
0.18 

1.18 
1.17 
0.68 
1.03 
0.43 

0.84 
0.12 
0.52 
0.34 
0.66 

Chinooks. 

0.0891 
0.0725 

0.0353 
0.0441 
0.0203 
0.0664 
0.0288 

0.0490 
0.0233 
0.0386 
0.0450 
0.2237 

r-----------~------------------,--------------------r-------------------,60N 

JAPANESE MOTHERSHIP 
FISHERY AREAS (INPFC) 

170E 175E 

t:3 oo cJ 
0~ 

----------·-- -· --------------·-......... -------·-------- .. . 
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FIGURE 1. Japanese mothership salmon fishing area, 1978--SO. 
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FIGURE 2. Sockeye salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
1952-80 (entire season). 

PINK SALMON 

The 1980 catch of 561,000 pink salmon was the 
lowest since the inception of the fishery in 1952. 
The CPUE of pink salmon was about 22% of that 
usually observed in even-numbered years. The 
largest pink salmon catches were taken in late July 
in INPFC area (2° X 5°) E7050; this area also had 
the best CPUE. 

CHUM SALMON 

The 1980 catch of 3.1 million chum salmon was 
the lowest catch since 1953 and third-lowest since 
the inception of the fishery. Best catches in 1980 
were taken in late June south of the western Aleutian 
Islands near the USFCZ boundary and in mid-July 
in the Bering Sea west of 180° longitude, north of 
56°N latitude. Chum salmon CPUE for the season 
was the second lowest in the history of the fishery 
and was nearly equal to the CPUE for chum salmon 
in 1963. 
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FIGURE 3. Pink salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 1952-
80 (June through August). 

CoHo SALMON 

The 1980 catch of 656,000 coho salmon was more 
than twice that observed in 1979. Coho salmon 
CPUE was also highest since 1976. Best catches in 
1980 were made in late July south of the Aleutian 
Islands; over 76% of the total 1980 catch was taken 
in the last 10 days of July. 

CHINOOK SALMON 

The 1980 catch of 704,000 chinook salmon was 
the highest in history. Best catches of chinook 
salmon in 1980 were taken in early July in the cen
tral Bering Sea, primarily east of 180° longitude. 
Although fishing effort in the central Bering Sea 
during 1980 increased by 60 % from 1979, the total 
catch of chinook salmon increased by over 500% . 
Thus, CPUE in 1980 was a historical record 768 fish 
per thousand tans, nearly 4 times greater than the 
CPUE in 1979 and nearly triple the previous high 
observed in 1969. The record high CPUE observed 
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. 
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FIGURE 4. Chum salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
1952-80 (entire season). 
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FIGURE 5. Coho salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
Bering Sea excluded, 1952-80 (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-aO (entire season). 
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RESULTS OF U.S. OBSERVER SAMPLING OF FOREIGN 
AND JOINT-VENTURE FISHERIES, 1980 

by Robert French, Russell Nelson, Jr., and Janet Wall* 

During 1980 the United States continued with its 
program of monitoring foreign fisheries within the 
U.S. Fishery Conservation Zone (FCZ) by placing 
observers on various elements of the fleets. In addi
tion to placing observers on vessels fishing for foreign 
allocations, the United States also placed observers 
on foreign processing vessels receiving catches from 
U.S. fishing boats in joint-venture fisheries. 

The purpose of the observers was to determine 
catch rates, incidence rates of prohibited species 

• Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle. 

(Pacific salmon, Pacific halibut, king crab, tanner 
crab and marine mammals), and to obtain biological 
data on important species. Observers also noted 
and reported on possible violations of U.S. regula
tions. This report summarizes results of observer 
sampling on groundfish vessels during 1980. 

OBSERVER CovERAGE IN 1980 

Table 1 lists the observer coverage (observer days/ 
total vessel days on the grounds) of groundfish ves
sels and also those of the crab and mothership fleets 
during 1980. The total coverage of 11.9% was re
duced from 17% in 1979 for the same fleet elements 
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TABLE 1. Summary of observer effort, foreign vessel effort, and observer coverage (observer months X 100/vessel 
month) in the northeastern Pacific Ocean and Bering Sea during 1980.a 

Observer Vessel Percent 
Fishery plan Nation Vessel type months months coverage 

Bering Sea tanner crab Japan Mothership 4.9 4.9 100.0 
Land based 23.4 58.7 39.9 

High seas salmon-gillnet Japan Mothership 8.1 8.1 100.0 
Bering Sea/Aleutian groundfish Japan Surimi mothership 16.5 28.5 57.9 

Freezer mothership 4.2 4.6 91.3 
Small stern trawler 23.2 768.2 3.0 
Large stern trawler 22.7 150.6 15.1 
Long line 7.6 46.5 16.3 

USSR Large stern trawler 0.2 3.9 5.1 
S. Korea Large stern trawler 12.8 140.1 9.1 

Longline 0.0 2.5 0.0 
Poland Large stern trawler 7.6 60.6 12.5 
Taiwan Small stern trawler 0.0 10.9 0.0 
W. Germany Large stern trawler 0.8 3.8 21.0 
US-USSR Joint venture 8.7 21.8 39.9 
US-Korea Joint venture 0.0 8.1 0.0 

Bering Sea snail Japan Independent pot 0.0 1.8 0.0 
Gulf of Alaska Japan Small stern trawler 7.8 63.0 12.4 

Large stern trawler 6.5 47.7 13.6 
Longline 8.4 132.2 6.4 

USSR Large stern trawler 6.8 66.0 10.3 
S. Korea Large stern trawler 3.4 14.5 23.4 

Longline 0.0 10.5 0.0 
Poland Large stern trawler 0.2 22.5 0.9 
US-USSR Joint venture 0.1 0.8 12.5 
US-Korea Joint venture 1.9 3.4 55.9 

Wash-Ore-Calif. Pacific hake Poland Large stern trawler 11.8 55.5 21.3 
US-USSR Joint venture 21.8 28.8 75.7 
US-Poland Joint venture 1.1 1.1 100.0 

GRANo ToTAL 210.5 1,769.6 11.9 

a One vessel or observer month is equal to 28 days. 

TABLE 2. Number of vessels in the foreign and joint-venture fisheries and number receiving observers, 1980. 

Foreign fishery Joint-venture fisheries 

No. Percent No. No. Percent No. U.S. 
No. of receiving receiving processing receiving receiving catcher 

Fishery vessels a observers observers vessels observers observers boats a 

Japanese salmon mothershipb 4 4 100 
Japanese crab mothership and landbasedb 15 12 80 
Bering Sea groundfish b 225 88 39.1 10 5 50.0 16 
Gulf of Alaska groundfish Ill 52 46.8 4 2 50.0 8 
Washington-Oregon-California groundfish 24 14 58.3 II 10 90.9 16 

TOTAL 379 170 44.9 25 17 68.0 40 

a Some vessels operated in more than one area. 
b Does not include catcher boats which delivered catches to motherships. 
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FIGURE 1. Statistical areas in the Bering Sea and northeastern Pacific Ocean used in this report. For certain 
management purposes Gulf of Alaska areas have also been designated as Western (Shumagin), Central 
(Chirikof and Kodiak), and Eastern (Yakutat and Southeastern) areas. 

and similar fishing effort (1, 770 total vessel months in 
1980 versus 1,726 in 1979). By fishery the coverage 
ranged from about 58% to 100% for Japanese crab, 
salmon, and groundfish motherships to much lower 
percentages on other fleet elements. Total coverage 
of joint-venture fisheries was 52.5% compared to total 
coverage of 8.6% on vessels of the directed foreign 
groundfish fisheries. 

During the year 117 observers were placed on 
groundfish, crab, and salmon vessels fishing in the 
U.S. FCZ. Most observers sampled on two and 
sometimes more vessels during the usual two-month 
trips on groundfish vessels. Observers sampled on 
approximately 45% of foreign vessels engaged in the 
directed fishery on foreign allocations, and on 68 % 
of the processing vessels in the joint-venture fisheries 
(Table 2). There were 40 U.S. fishing boats engaged 
in the joint-venture fisheries, many of which fished in 
more than one fishery. 

METHODS OF SAMPLING 

Sampling procedures on groundfish vessels were 
designed, as in past years (Nelson et al. 1981 ), to 
provide data on species composition of the catch, the 
incidence of prohibited species (salmon, Oncorhynchus 
spp.; Pacific halibut, Hippoglossus stenolepis; king crab, 
Lithodes and Paralithodes spp.; and tanner crab, 
Chionoecetes spp.) occurring in the catch, and the age 

and size of certain species. Data were also collected 
on incidental catches of marine mammals and ob
servers were instructed to note occurrences of pos
sible violations of U.S. regulations. Observers under
went a two-week training period in Seattle prior to 
the observer trip, at which time they were trained in 
shipboard sampling procedures, species recognition, 
and the proper way to complete data forms. 

On board the vessels the observers determined the 
species composition of the catch by taking representa
tive basket samples of the various trawl hauls or long
line sets, then counting and weighing each species 
group in the samples. Observers monitored conveyor 
belts; watched the emptying of the nets or landing of 
the longline catch; and recorded the number of 
salmon, halibut, king crab, and tanner crab per unit 
weight of catch to determine incidence rates. For 
those species for which additional biological informa
tion was desired, length frequencies were taken from 
random samples and otoliths or scales were removed 
from length-stratified samples. Upon return to 
Seattle the data were processed for computer analysis. 

EsTIMATED GROUNDFISH CATCHES 

Estimates of the foreign catches were based on 
observer data using an estimating procedure as given 
by Nelson et al. 1981. In this method, the average 
daily catch rates of each species by vessel class (ob-



TABLE 3. The estimated catches of groundfish by foreign and joint-venture fisheries in the Bering Sea and Aleutian Islands areas in 1980. a 

Republic of West U.S.Joint 
Japan Korea Poland Taiwan Germany USSR Total ventureb 

Species (t) (% ) (t) (% ) (t) (% ) (t) (% ) (t) (% ) (t) (%) (t) (% ) (t) (% ) 

Squid 4,642 0.4 1,620 0.9 19 T 39 0.7 53 0.8 0 0.0 6,373 0.5 0 0.0 
Y ellowfin sole 61,295 5.8 16,198 9.1 234 0.5 35 0.6 0 0.0 6 0.2 77,768 6.0 9,624 29.5 
Turbotsc 47,464 4.5 7,126 4.0 335 0.7 71 1.3 7 0.1 I T 55,004 4.2 76 0.2 
Other flatfishes 26,687 2.5 6,496 3.6 276 0.6 55 1.0 8 0.1 3 0.1 33,525 2.6 2,720 8.3 
Pollock 832,992 79.1 113,864 64.1 46,146 95.9 4,974 90.3 5,996 89.1 2,156 60.6 1,006,128 77.7 10,652 32.6 
Pacific cod 29,524 2.8 6,404 3.6 628 1.3 200 3.6 552 8.2 11 0.3 37,319 2.9 8,457 25.9 
Sablefish 1,882 0.2 350 0.2 152 0.3 38 0.7 16 0.2 0 0.0 2,438 0.2 39 0.1 
Atka mackerel 1,719 0.2 17,483 9.8 44 0.1 0 0.0 42 0.6 937 26.3 20,225 1.6 265 0.8 
POJ>d 4,103 0.4 740 0.4 37 0.1 18 0.3 15 0.2 5 0.1 4,918 0.4 52 0.2 
Other rockfishes 3,204 0.3 493 0.3 23 T 9 0.2 T T 2 T 3,551 0.3 11 T 
Pacific herring• 329 T 23 T 2 T T T 0 0.0 428 12.0 782 T 95 0.3 
Other fish 39,878 3.8 6,791 3.8 198 0.4 69 1.2 39 0.6 8 0.2 46,983 3.6 678 2.1 

TOTAL 1,053,539 81.4 177,588 13.7 48,094 3.7 5,508 0.4 6,728 0.5 3,557 0.3 1,295,014 100.0 32,668 

a See text for description of the technique used to make the U.S. estimate of foreign catch. 
b Joint-venture fisheries were conducted between U.S. vessels and vessels from the USSR and Korea in 1980. 
c Turbots include Greenland turbot, Reinhardtius hippoglossoides, arrowtooth flounder, Atheresthes stomias, and Kamchatka flounder, 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, Clupea harengus pallasi, in 1980. 
T = trace, <0.05% 
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TABLE 4. Estimated catches of groundfish by the foreign and joint-venture fisheries in the Gulf of Alaska, 1980. 

Foreign catches (t) 

Species groups Japan U.S.S.R. Poland S. Korea Total Percent 

Squid 697.2 36.8 0.1 107.0 841.1 0.4 
All flounders 11,923.5 1,838.5 0.2 1,733.8 15,496.0 7.4 
Pollock 37,897.4 37,000.8 13,085.0 25,012.8 112,996.0 54.3 
Pacific cod 30,581.1 1,942.3 54.2 1,665.8 34,243.4 16.5 
Sablefish 4,831.3 416.0 0 891.4 6,138.7 3.0 
Atka mackerel 1,895.9 10,473.5 56.9 736.1 13,162.4 6.3 
Ocean perch spp.a 10,769.6 1,239.2 29.8 408.2 12,446.8 6.0 
Thornyhead rockfish 1,215.8 2.9 0 131.8 1,350.5 0.6 
Other rockfish 2,786.3 7.0 3.7 52.2 2,849.2 1.4 
Rattails 2,826.7 5.3 0 128.3 2,960.3 1.4 
Other fish 2,548.3 1,640.8 44.4 1,320.6 5,554.1 2.7 

ToTAL 107,973.1 54,603.1 13,274.3 32,188.0 208,038.5 
PERCENT 51.9 26.2 6.4 15.5 

Joint-venture catches (t) 

Species groups U.S.-USSR U.S.-Korea Total Percent 

Squid 0 0 0 0 
All flounders 8.3 200.5 208.8 10.9 
Pollock 77.3 1,058.2 1,135.5 59.4 
Pacific cod 8.5 457.1 465.6 24.4 
Sablefish 0 20.2 20.2 1.1 
Atka mackerel 0 3.1 3.1 0.2 
Ocean perch spp ... 0 19.8 19.8 1.0 
Thornyhead rockfish 0 0 0 0 
Other rockfish 0 8.2 8.2 0.4 
Rattails 0 0 0 0 
Other fish 0 49.4 49.4 2.6 

TOTAL 94.1 1,816.5 1,910.6 
PERCENT 4.9 95.1 

a Catches of rougheye, shortraker, northern, and sharpchin rockfish were reported combined with Pacific ocean perch in 1980. 
See Table 14 to obtain the catch by species. 

tained by observers for the vessels sampled) were 
applied to the total number of fleet vessel days on the 
grounds. Data on fleet vessel days on the grounds 
were obtained from the foreign vessel check-in and 
check-out summaries by area which are required by 
U.S. regulations. Statistical areas in the Bering Sea 
and northeastern Pacific Ocean used in this report 
are shown in Fig. l. Because of the relatively low 
percentage of coverage of some fisheries, observer 
data may not have been representative of the whole 
fleet. Therefore, for any vessel classfareafweek fish
ing element for which observer coverage was less than 
20%, the foreign reported catch for that element was 
used. In cases where observer coverage was 20% or 
more, the U.S. estimate and reported catch were com
pared, and if within 10% of each other the reported 
catch was accepted. If the two catch figures differed 
by more than 10% the U.S. estimate of the catch was 

used as the catch of record. 
The method used to estimate catches landed on 

foreign processors by U.S. catcher boats varied 
slightly from that used to calculate foreign catches. 
In estimating joint-venture catches, the percent 
species composition of the catch by weight, as deter
mined by observer samples, was applied to the total 
reported catch of groundfish. This method was 
used instead of applying an average catch per mother
ship day to total days on the grounds because the 
number of U.S. catcher boats delivering to each 
processing vessel varied daily. If observers were not 
on foreign processors of a joint-venture fishery, the 
reported catch was used. 

In the Bering Sea/Aleutian area the estimated 
catch of groundfish by foreign vessels was 1.295 
million metric tons (t) (Table 3). Pollock, Theragra 
chalcogramma, was the dominant species occurring in 
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TABLE 5. Estimated catches of groundfish by the foreign and joint-venture fisheries off the Washington, Oregon, 
and Caliofornia coast, 1980. 

Foreign Fishery 

Poland 

Percent 

(of total (of hake0 

Species groups (t) catch) quota) 

Pacific hake (whiting) 44,023 93.8 
Jack mackerel 1,725 3.7 1.44 
Rockfish (excluding Pacific 958 2.0 0.80 

ocean perch) 
Pacific ocean perch 32 0.1 0.03 
Sablefish 93 0.2 0.08 
Flounders 2 T T 
Other fish 95 0.2 0.08 

TOTAL 46,928 

a Figures rounded to nearest metric ton. 
b See text for explanation of limits on catches and of discards. 
e The Pacific hake quota for Poland was 120,000 t. 
T = trace, less than 0.5 t and 0.05 percent. 

foreign catches, accounting for about 78% of the 
total catch. The combined catches of the three 
categories of fiatfish- yellowfin sole, Limanda aspera; 
turbots; and other fia tfishes-accounted for nearly 
13% of the catches, and Pacific cod, Gadus macroce
phalus, accounted for about 3%. The Japanese ves
sels landed the largest portion of the catch, 81 %, 
whereas about 14% was caught by the Republic of 
Korea (S. Korea), and the remaining 5% by vessels 
from Poland, West Germany, Taiwan, and the 
USSR combined. Soviet vessels were only permitted 
to fish in the Bering Sea during January in 1980. 

United States fishing boats delivered approximately 
33,000 t of groundfish to foreign processors in the 
Bering Sea in joint-venture fisheries, of which about 
25,000 t were landed by the U.S.-USSR joint ven
ture and about 8,000 t by the U.S.-Korea joint 
venture. Pollock (32.6%), yellowfin sole (29.5%), 
and Pacific cod (25.9%) were the three species 
targetted on by U.S. vessels in the joint-venture 
fisheries. 

The total estimated catch by foreign vessels in the 
Gulf of Alaska in 1980 was approximately 208,000 t, 
Table 4. Of this catch, nearly 52% was taken by 
Japan, 26% by the USSR, 15.5% by Korea, and 
6.4% by Poland. Pollock made up 54% of the 
catch; Pacific cod 16.5%; and flatfish, Atka mackerel, 
Pleurogrammus monopterygius, and the ocean perch rock
fish group each made up 6 to 8% of the total catch. 

Estimated Catch a. b 

Joint-Venture Fishery 

Poland USSR 

(t) Percent (t) Percent Discards Total 

984 99.8 28,553 99.2 73,560 
T T 5 T 70 1,800 
2 0.2 141 0.5 306 1,407 

T T T T 29 61 
T T 37 0.1 175 305 
0 0 40 0.1 6 48 
T T 17 T 104 216 

986 28,793 690 77,397 

In 1980, a total of about 1,900 t ofgroundfish were 
landed in the U .S. joint-venture fisheries in the Gulf 
of Alaska (Table 4). Over 95% of the joint-venture 
catch was landed in the U.S.-Korea operations. 
Pollock constituted nearly 60% of the catches; 
Pacific cod formed about 24% of these catches. 

In the Washington, Oregon, and California (WOC) 
region during 1980, Poland (the only nation receiving 
an allocation) landed about 47,000 t of groundfish 
(Table 5 ). Pacific hake (whiting), Merluccius pro
ductus, made up 94% of Poland's catch. Catches of 
other species in the foreign-directed fishery were 
limited to a percentage of the Pacific hake total. 
These percentages were as follows: 

Species 
Jack mackerel 
Rockfishes (excluding Pacific ocean 

perch) 

Percentage 
allowance 

3.000 
0.738 

Pacific ocean perch 0.062 
Sablefish 0.173 
Flounders 0.100 
Other species 0.500 

Because Poland had reached the allowable catch of 
rockfish prior to the end of the established fishing 
season, October 31, the fishery was ordered closed 
effective October 22. 

In the joint-venture fishery, catches totaled about 
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TABLE 6. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of Pacific salmon 
(Oncorhynchus spp.) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1980. 

Bering Sea/Aleutian Areas 

#I #2 #3 #4 

Nation/vessel class Not/t Avgwt Noft Avgwt No/t Avgwt No/t Avgwt 

Japan 
Mothership-surimi T 3.58 0.000 0.00 
Mothership-freezer T 2.56 
Small stern trawlers 0.035 2.60 0.057 3.35 0.015 1.10 
Large freezer trawlers 0.000 0.00 0.030 2.98 0.088 1.70 
Large surimi trawlers 0.067 3.36 0.4:4:8 3.66 
Longliners- fishing < 500 m depth 0.000 0.00 0.000 0.00 
Longliners- fishing >500 m depth 0.000 0.00 0.000 0.00 

USSR- Large trawlers 0.491 3.78 0.000 0.00 
S. Korea- Large trawlers 0.04:2 3.68 0.234 2.88 0.002 4.50 0.010 4.92 
Poland- Large trawlers 0.187 2.62 0.262 2.63 0.013 3.08 
West Germany- Large trawler 0.079 3.4:4 
US-USSR Joint-venture 0.043 4.81 2.003 0.68 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Noft Avgwt Noft avg wt Noft Avgwt No/t Avgwt Noft Avgwt 

Japan 
Small stern trawlers 0.000 0.245 6.06 0.117 3.08 0.027 5.07 0.021 5.32 
Large freezer trawlers 0.74:0 3.85 0.271 5.24 0.04:3 2.90 0.013 6.60 0.007 4.63 
Large surimi trawlers 0.000 0.081 2.79 
Longliners- fishing <500 m depth 0.003 4.00 0.000 0.000 
Longliners- fishing > 500 m depth 0.000 0.000 0.049 3.80 0.000 

USSR-Large trawlers 0.501 3.35 0.342 2.41 0.628 3.18 
Poland-Large trawlers 0.359 3.14 
S. Korea-Large trawlers 0.312 2.4:8 0.081 3.27 
US-Korea Joint-venture 0.003 1.60 0.000 
US-USSR Joint-venture 1.757 6.43 

Washington-Oregon-California 

Monterey Eureka Columbia Vancouver 

Noft Avgwt No/t Avgwt Noft Avgwt No/t Avgwt 

Poland-Large trawlers 
US-Poland Joint-venture 
US-USSR Joint-venture 0.103 2.16 

T = trace < 0.0005/t 

29,500 t of which about 99% was Pacific hake. In 
this fishery, retention by the processing vessel of 
species other than Pacific whiting was limited to a 
percentage of the Pacific hake received in the FCZ 
from U.S. vessels. The percentages (the same as 
those applied in the foreign directed fishery) were 
applied to each 5,000 t increment of catch of Pacific 
hake. If the percentage limitation of a particular 
species was reached by a joint-venture operation, 
additional catches of that species had be to discarded 
until 5,000 t of Pacific hake was received and a new 

0.010 7.70 0.094 3.51 
0.019 3.96 0.019 2.80 
0.159 1.80 0.102 2.81 0.136 3.73 

5,000 t increment begun. 
The total catch of approximately 74,000 t of 

Pacific hake was far short of 153,000 t established as 
the allowable level of fishing for foreign and joint
venture fisheries in the region. 

INCIDENCE AND INCIDENTAL CATCH OF SALMON, 

PACIFIC HALIBUT, KING CRAB, AND TANNER CRAB 

United States' regulations required foreign fishing 
vessels and processors to return to the sea all inci
dental catches of salmon, Pacific halibut, and king 
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TABLE 7. Estimated incidental catch (numbers and metric tons) of salmon (Oncorhynchus spp.) by foreign and 
joint-venture groundfish fisheries, by nation and area, 1980. 

Fisheries/Nation 

FoREIGN 
Japan 
USSR 
S. Korea 
Taiwan 
Poland 
West Germany 

TOTAL 

JOINT-VENTURE 
US-USSR 
US-Korea 

TOTAL 

FOREIGN 
Japan 
USSR 
Poland 
S. Korea 

ToTAL 

JOINT-VENTURE 
US-USSR 
US-Korea 

TOTAL 

FOREIGN 
Poland 

JoiNT VENTURE 
US-Poland 
US-USSR 

TOTAL 

Nos. 

12,315 
0 

6,430 
0 

7,026 
402 

26,173 

784 
580 

1,364 

#l 

Western 

Nos. 

247 
9,500 
2,363 
7,069 

19,179 

165 

165 

Nos. 

16 

11 
1,853 
1,864 

Eureka 

t 

40 

20 
0 

15 
1 

76 

4 
3 
7 

30 
7 

18 
56 

T 

T 
3 
3 

a Only 24 salmon were estimated for Area 3. 

Nos. 

56,710 
1,273 

29,108 
352 

5,050 
3 

92,496 

315 
13 

328 

Nos. 

4,400 
9,552 
2,305 

16,257 

3 
3 

Bering Sea/Aleutian Areasa 

#2 

Central 

202 
5 

82 
1 

12 
T 

302 

T 
T 
T 

Nos. 

897 
0 

441 

0 
93 

3 
1,434 

183 
183 

Gulf of Alaska 

16 
25 
7 

48 

T 
T 

Nos. 

459 

6 
465 

Eastern 

Washington-Oregon-California 

Columbia Vancouverb 

Nos. 

4,815 

12 
1,370 
1,382 

17 

T 
4 
4 

Nos. 

356 
356 

b Only joint-venture fisheries were permitted in the Vancouver area in U.S. waters. 
T = Trace <0.5 t. 

0 
2 
0 
T 
T 
3 

T 
T 

2 

T 

2 

Nos. 

69,922 
1,273 

35,979 
352 

12,169 
408 

120,103 

1,099 
776 

1,875 

Nos. 

5,106 
19,052 
4,668 
7,075 

35,901 

165 
3 

168 

Nos. 

4,831 

23 
3,579 
3,602 

Total 

Total 

Total 

243 
5 

104 
1 

27 
1 

381 

4 
3 
7 

19 
55 
14 
18 

106 

T 

17 

T 
8 
8 

and tanner crab. Although these species were dis
carded, the total catch was estimated by the United 
States through use of observer data. The incidental 
catches, in numbers, were estimated by multiplying 
the average monthly incidence rate (number of in
dividuals caught per metric ton of groundfish catch) 
for each nation, area, and vessel class as determined 

from observer data, by the estimated monthly ground
fish catches for those same nations, areas, and vessel 
classes. Incidental catch by weight was found by 
multiplying the estimated numbers of fish or crab 
caught each month by the average weight per in
dividual (kg) determined from observer samples for 
that same month, nation, area, and vessel class. In 
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the instance where monthly incidence data were not 
available for a particular area or vessel class, the 
quarterly or mean annual incidence rate and average 
weight for those same areas and vessel classes were 
applied to the monthly groundfish catches. In cases 
where observer data were not available, the incidental 
catch was estimated by using incidence and average 
weight data collected from another nation, vessel class, 
or area which was judged to have a similar fishing 
operation. 

Pacific Salmon 

Mean annual incidence rates and average weights 
of salmon during 1980 by area, nation, and vessel 
class are summarized in Table 6. In the foreign 
fisheries in the Bering Sea/Aleutian region, incidence 
rates ranged from 0 to a high of about 0.49 salmonft 
for the limited Soviet fishery in Area 2. Incidence 
rates averaged higher in Area 2 compared to those in 
Areas 1 and 4 and were generally higher for the large 
trawlers of the various nations compared to other 
vessel classes that were fished by Japan. In the U.S.
USSR joint-venture fishery an incidence rate of about 
2 salmontft was observed in Area 2. The distribution 
of salmon taken incidentally in 1980 generally corre
sponded to that shown for 1979 (Nelson et al. 1980). 
Highest incidence rates were along the continental 
slope in the eastern Bering Sea and occurred during 
the winter months-October through March. 

In the Gulf of Alaska highest incidence rates of 
salmon in the foreign fisheries occurred in the Shu
magin Area on the large stern trawlers, ranging up to 
0. 7 salmonft (Table 6). In the joint-venture fishery 
the incidence rate was about 1.8 salmonft in the 
Shumagin Area in April, the only month fished. 
Salmon were taken in scattered locations throughout 
the Gulf of Alaska and the distribution of incidental 
catches in 1980 was similar to that of 1979 as shown 
by Wallet al. 1980. 

In the WOC region salmon incidence rates for the 
foreign fishery were less than 0.1 fish/t, but in the 
joint-venture fisheries rates up to 0.16 salmon/t 
occurred (Table 6). The salmon occurred in catches 
all along the coast where the fishery operated. 

The estimated incidental catch of salmon in 1980 
by area and nation is shown in Table 7. In the 
Bering Sea/Aleutian areas the estimated salmon catch 
by foreign vessels was about 120,000 fish or 381 t . 
This was about 11% higher than estimated for 1979 
and 41% and 60% higher, respectively, than es
timated for 1978 and 1977 (Nelson et al. 1981). 
The joint-venture fishery landed about 1,900 salmon. 
Chinook salmon, 0. tshawytscha, made up about 94% 
of the foreign catch, chum salmon, 0. keta, comprised 

about 5% and the remaining catch was composed of 
pink salmon, 0. gorbuscha, and sockeye salmon, 0. 
nerka. Essentially all of the salmon taken in the 
joint-venture fisheries were chinook salmon. 

In the Gulf of Alaska the foreign groundfish 
fishery was estimated to have taken about 35,900 
salmon or 106 t (Table 7). This was about 44% 
more than the estimated catch of 20,000 salmon taken 
in 1979, and about 27% less than the estimated 
45,600 salmon taken in 1978 (Wall et al. 1981). 
In the limited joint-venture fisheries a small catch of 
168 salmon was estimated to have been landed. 
Chinook salmon consituted about 88% of the foreign 
catch, chum salmon about 11.5%, and the two species, 
coho salmon, 0. kisutch, and pink salmon formed the 
balance of the catch. 

The estimated salmon catch in the WOC region 
was approximately 8,400 fish of which 4,800 fish 
were taken in the Polish fishery, and 3,600 fish in 
the joint-venture fisheries. Seventy-three percent of 
the salmon came from the Columbia Area. The 
great majority of the salmon catch (98%) was chi
nook salmon. 

Pacific Halibut 

The annual mean incidence rates of Pacific halibut 
and average weights, by area, nation, and vessel class 
for 1980 are given in Table 8. Highest incidence of 
halibut in catches made by foreign vessels in the 
Bering Sea/Aleutian areas was observed on Japanese 
small trawlers, Japanese longline vessels fishing at 
depths less than 500 m, and Korean trawlers. 
Japanese small trawlers had average mean incidence 
rates of 3.07 fishft in Area 1, 1.60 fishft in Area 2, 
and 1.90 fish/t in Area 4. Japanese longline vessels 
fishing for Pacific cod at depths less than 500 m in 
Area 1 averaged 3.05 halibutft and Korean trawlers 
averaged about 1 fish/t in Areas 1, 2, and 4. The 
distribution of Pacific halibut in trawl catches in 
the eastern Bering Sea and in the Aleutian Island 
area was similar to that shown for previous years by 
Nelson et al. (1981). Most Pacific halibut were 
taken along the continental slope, eastern Bering Sea 
shelf areas, and at various localized spots along the 
Aleutian Islands. Individual areas of high catches 
vary from year to year. 

The highest overall rates of halibut incidence were 
in catches made by U.S. vessels in the U.S.-USSR 
joint-venture fisheries (6.50 fishft) in Area 1. The 
distribution of halibut catches in these fisheries, which 
mainly occurred in areas closed to foreign fisheries, 
is illustrated in Fig. 2. Halibut incidence rates were 
high in the first and second quarters around Unimak 
Pass (54°N to 55°30'N between 165°W and 167°W) 
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TABLE 8. Annual mean incidence rates (no. per metric ton of catch) and average weight (kg) of Pacific halibut 
(Hippoglossus stenolepis) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1980. 

Bering Sea/Aleutian Areas 

#l #2 #4 

Nation/vessel class Noft Avgwt Noft Avgwt No/t Avg wt 

Japan 
Mothership-surirni 0.026 4.38 0.133 0.88 
Mothership--freezer 0.129 1.09 
Small stern trawlers 3.065 1.58 1.603 7.79 1.898 4.37 
Large freezer trawlers 1.725 0.83 1.451 1.64 4.503 3.76 
Large surimi trawlers 0.026 4.35 0.288 1.74 
Longliners-fishing < 500 m depth 3.051 2.72 0.500 4.01 
Longliners-fishing >500 m depth 0.797 4.33 0.456 6.67 

USSR-Large trawlers 0 0 
S. Korea-Large trawlers 1.019 2.64 1.007 1.21 1.240 7.56 
Poland-Large trawlers 0.481 1.83 0.008 1.31 0.157 3.43 
West Germany-Large trawlers 0.098 3.24 
US-USSR Joint-venture 6.504 4.81 0.732 1.01 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Noft Avgwt Noft Avgwt Noft Avgwt No/t Avgwt No/t Avgwt 

Japan 
Small stern trawlers 0.769 1.11 0.427 10.22 1.995 13.15 2.699 14.28 0.849 13.28 
Large freezer trawlers 2.832 10.90 0.381 3.18 2.243 9.04 1.295 13.11 1.132 15.55 
Large surirni trawlers O.Q21 61.53 0.422 14.04 1.000 15.26 
Longliners- fishing < 500 m depth 13.192 2.69 9.68 3.89 28.335 3.63 1.837 6.45 
Long liners-fishing > 500 m depth 0 0 0 0 0.021 3.60 0.237 5.85 

USSR-Large trawlers 0.355 6.94 0.148 3.52 3.201 11.39 
Poland-Large trawlers 0 0 
S. Korea-Large trawlers 0.900 2.62 5.928 9.80 
US-Korea Joint-venture 12.708 2.43 5.235 3.41 
US-USSR Joint-venture 17.467 1.60 

Washington-Oregon-California 

Monterey Eureka Columbia Vancouver 

Noft Avg wt No/t Avgwt Noft Avgwt No/t Avgwt 

Poland-Large trawlers 0 0 0.002 6.30 
US-Poland Joint-venture 0 0 0 0 
US-USSR Joint-venture 0 0 0 0 0 0 0 0 

a Observers sampled only on Korean vessels in Area 3 and no halibut were observed. 

where the vessels fished for pollock and Pacific cod. 
Incidence of halibut was also high in areas fished for 
yellowfin sole in Bristol Bay. 

In the Gulf of Alaska the incidence of halibut was 
highest on Japanese longline vessels fishing at depths 
less than 500 m and in the joint-venture fisheries 
(Table 8). In the Japanese longline fishery, in
cidence rates varied from about 2 to 28 halibut/t 
when the vessels targetted on Pacific cod at depths 
less than 500 m. Among the joint-venture catches 
halibut incidence ranged from about 5 to l 7 fishft. 

Highest incidence rates occurred in the Kodiak, 
Chirikof, and Shumagin Areas. The average weights 
of halibut varied by area and vessel class and ranged 
from 1 to 61.5 kg (a mean weight based on a single 
fish). As in previous years the average weights were 
somewhat higher in the Yakutat and Southeastern 
areas than in areas farther west. Halibut taken in 
the joint-venture fisheries were substantially smaller 
than those caught in the foreign trawl fisheries, 
ranging in mean annual weights from 1.6 to 3.4 kg. 

The incidence of halibut in foreign trawl and long-
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FIGURE 2. Continued. 

line vessels by small statistical areas (1/2° lat. by 1 o 

long.) within the Gulf of Alaska in 1980 was similar 
to that shown in 1977-78 (Wall et al. 1981) and in 
1979 (Wall et al. 1980). Catches of halibut were 
made throughout the Gulf of Alaska where fishing 
occurred. 

In the WOC region halibut were taken only in 
the Columbia Area and the incidence rate was very 
low. 

The estimated incidental catch ofhalibut by foreign 
vessels in the Bering Sea/Aleutian areas in 1980 was 
nearly 960,000 fish or 4,300 t (Table 9). The in
cidental catch was considerably greater than the 
340,000 to 600,000 fish estimated to have been taken 
annually between 1977-79 (Nelson et al. 1981; 
French et al. 1981 ). The increased incidental catch 
was mainly due to increases in the catches taken by 
Japanese small stern trawlers and Korean large stern 
trawlers. Japan accounted for 73% of the incidental 
catch, whereas 23% was taken by Korean vessels and 
the remaining 4% was taken by vessels from Poland, 
West Germany, Taiwan, and the USSR. Forty per
cent of the incidental catch was taken in Area 2, 39% 
in Area 1, and 21% in Area 4. 

The incidental catch of halibut in the joint-venture 
fisheries was estimated to be about 204,000 fish or 

285 t. Essentially all of the catch was taken in Area 
1 with equal portions of the catch coming from the 
pollock/Pacific cod fishery during January to June, 
and the yellowfin sole fishery from July through 
September. 

In the Gulf of Alaska the estimated incidental 
catches of halibut by the foreign fishery in 1980 
totaled approximately 512,000 fish or 3,200 t (Table 
9). The catch in 1980 was over twice the estimated 
catch of 250,000 halibut in 1979 (Wall et al. 1980). 
This increase was due to generally higher incidence 
rates for most fisheries, a 27% increase in the total 
groundfish catch, and an increase in the amount of 
shallow water fishing in the longline fishery. About 
91% of the halibut was landed in the Central and 
Western Areas of the Gulf of Alaska. Japanese ves
sels accounted for 86% of the halibut taken by foreign 
vessels, with Soviet vessels and Korean vessels taking 
the remaining 14%. 

Approximately 19,300 halibut were estimated to 
have been caught incidentally in the joint-venture 
fisheries. Most of this catch (89%) was taken in 
the Central area of the Gulf of Alaska. 

The estimated catch of halibut in the WOC region 
amounted to only 135 fish, all taken in the Columbia 
Area. 
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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, 1980. 

Bering Sea/Aleutian Areasa 

Fisheries/Nation 

FoREIGN 
Japan 
USSRb 
S. Korea 
Taiwan 
Poland 
West Germany 

TOTAL 

JOINT-VENTURE 
US-USSRb 
US-Korea 

ToTAL 

FoREIGN 
Japan 
USSRb 
Poland 
S. Korea 

ToTAL 

JOINT-VENTURE 
US-USSRb 
US-Korea 

ToTAL 

Nos. 

260,138 
12 

97,148 
47 

15,907 
497 

373,749 

160,182 
43,998 

204,180 

#l 

Western 

Nos. 

81,343 
5,935 

0 
28,020 

115,298 

1,644 
531 

2,175 

384 
T 

560 
1 

39 
2 

986 

210 
75 

285 

207 
45 
0 

82 
334 

3 
1 
4 

Nos. 

292,462 
0 

75,797 
13,897 

141 
3 

382,300 

145 
5 

150 

Nos. 

312,123 
38,286 

0 

350,409 

17,143 
17,143 

---

#2 

Central 

1,612 
0 

119 
96 
T 
T 

1,827 

T 
T 
T 

Nos. 

150,942 
0 

49,712 
3 

1,264 
4 

201,925 

0 
67 
67 

Gulf of Alaska 

1,769 
522 

0 

2,291 

45 
45 

Eastern 

Nos. 

44,400 

1,414 
45,814 

1,090 
0 

390 
T 
4 
T 

1,484 

0 
T 
T 

567 

14 
581 

Nos. 

703,542 
12 

222,657 
13,947 
17,312 

504 
957,974 

160,327 
44,070 

204,397 

Nos. 

437,866 
44,221 

0 
29,434 

511,521 

1,644 
17,674 
19,318 

Total 

Total 

3,086 
T 

1,069 
97 
43 
2 

4,297 

210 
75 

285 

2,543 
567 

0 
96 

3,206 

3 
46 
49 

Washington-Oregon-California 

FoREIGN 
Poland 

JOINT-VENTURE 
US-Poland 
US-USSRb 

Eureka 

Nos. 

0 

0 
0 

0 

0 
0 

Columbia 

Nos. 

135 

0 
0 

T 

0 
0 

Vancouver 

Nos. 

0 0 

Nos. 

135 

0 
0 

Total 

T 

a Limited fishing occurred in Area 3 where an estimated catch of 2,143 halibut (14 t) was made. 
b The USSR was only permitted to fish a short time in January in the Bering Sea/Aleutian Area, but was permitted to fish in the 

Gulf of Alaska. Joint-venture fisheries were permitted in the three regions. 
T=Trace, <0.05 t. 

Tanner Crab 

In Table lO are listed mean annual incidence rates 
and average weights of tanner crab by area, nation, 
and vessel class. In the Bering Sea/Aleutian areas 
highest incidence rates (ranging from 52 to 72 crabft) 
occurred on Japanese small trawlers fishing in Areas I 

and 2. High incidence rates, greater than lO crabft, 
were also observed on Korean and Polish large 
trawlers in Area I and in the U.S.-USSR joint
venture fishery in Area 2. The distribution of tanner 
crab taken incidentally in trawl fisheries was similar 
in 1980 to the distribution shown in earlier years 
(Nelson et al. 1981; Nelson et al. 1980). The crab 
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TABLE 10. 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 vessel class, 1980. 

Bering Sea/Aleutian Areasa 

#l #2 #4 

N ationfvessel class Noft Avgwt No/t Avgwt Noft Avgwt 

Japan 
Mothership-surimi 0.059 0.23 1.253 0.13 
Mothership-freezer 12.497 0.19 
Small stern trawlers 71.871 0.22 51.869 0.17 0.869 0.25 
Large freezer trawlers 9.043 0.31 0.163 0.08 0 0 
Large surimi trawlers 0.750 0.22 2.138 0.13 
Longliners- fishing < 500 m depth 0.215 0.35 0.064 0.83 
Longliners- fishing > 500 m depth 2.803 0.55 1.407 0.67 

USSR-Large trawlers 0 0 
S. Korea-Large trawlers 22.578 0.19 5.120 0.10 0 0 
Poland-Large trawlers 10.051 0.13 0.008 0.29 0.156 0.37 
West Germany-Large trawlers 0.108 0.10 
US-USSR Joint-venture 5.300 0.32 39.159 0.15 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Noft Avgwt Noft Avgwt Noft Avgwt No ft Avgwt No/t Avgwt 

Japan 
Small stern trawlers 0 0 0 0 0 0 0.336 0.40 0.011 O.oi 
Large freezer trawlers 0 0 0 0 0 0 0.008 O.o7 0 0 
Large surimi trawlers 0 0 0.002 0.32 0 0 
Longliners- fishing < 500 m depth 0.014 1.33 0.347 0.88 0.015 1.00 0.480 1.40 
Longliners- fishing > 500 m depth 1.621 0.59 0.020 0.50 0.152 0.85 1.095 0.96 

USSR- Large trawlers 0.120 0.43 0 0 0.389 0.12 
Poland-Large trawlers 0 0 
S. Korea-Large trawlers 0.006 0.55 0.191 0.66 
US-Korea Joint-venture 58.055 0.22 5.302 0.56 
US-USSR Joint-venture 17.959 0.21 

a In limited sampling on Korean vessels in Area 3 no tanner crab were observed in the samples. 

were taken all along the continental slope in the 
Bering Sea and on the continental shelf in the south
eastern Bering Sea where the fishery concentrated on 
yellowfin sole. 

In the Gulf of Alaska the incidental catch of 
tanner crab is usually small. In 1980, however, 
observers recorded unusually high incidence rates for 
the U.S.-Korea and U.S.-USSR joint-venture fish
eries, Table 10. The mean annual incidence rate for 
the U.S.-Korean joint venture in the Chirikof Area 
was 58 crabft and the rate for the U.S.-USSR joint 
venture in the Shumagin Area nearly 18 crabft. 
Mean annual incidence rates of the foreign fisheries 
were much lower than those of the joint-venture 
catches. 

The high incidental tanner crab catches in the 
joint-venture fisheries occurred essentially in two 
locations (Fig. 3). High incidence rates in the U.S.-

Korea joint-venture fishery centered close to Kodiak 
Island; one area in Shelikof Strait (57°00'N, 155°W) 
had an observed incidence rate of nearly 108 crab/t. 
Observations of the U.S.-USSR joint~venture fishery 
were limited to only one 1/2° x 1 o area south of 
Unimak Island (54°00'N, 164°W) where the mean 
incidence rate of 18 crabft was recorded. 

The estimated incidental catch of tanner crab by 
the foreign groundfish fishery in the Bering Sea/ 
Aleutian areas in 1980 was about 11.1 million crab 
or 2,056 t (Table 11). The 1980 catch was 37-38% 
lower than that estimated for 1977-79 which was, 
respectively for the three years, 17.6, 17.3, and 18.0 
million crab. The decrease in the incidental catch 
of tanner crab was mainly due to the decreased in
cidence on Japanese motherships and large surimi 
trawlers. Japan and Korea accounted for 60% and 
36% , respectively, of the foreign tanner crab catch. 
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FrouRE 3. Average incidence of tanner crab (No.ft) taken 
by joint-venture fisheries by 1/2° lat. and I 0 long. areas 
for quarter 2, 1980. 

By area, 57% of the incidental catch was taken in 
Area 1, 42% in Area 2, and the remaining 1% in 
Areas 3 and 4. 

The estimated incidental catch of tanner crab in 
the Bering Sea joint-venture fishery in 1980 was about 
179,000 crab or 56 t. Roughly 50% of the catch was 
taken during the pollock/Pacific cod fishery and 50% 
during the yellowfin sole fishery. 

The foreign tanner crab catches were composed of 
69% Chionoecetes opilio and 31% C. bairdi. The catch 
in the joint-venture fishery was 95% C. bairdi and 5% 
C. opilio. 

The total estimated catch of tanner crab in the Gulf 
of Alaska was approximately 28,000 crab or about 
16 tin the foreign groundfish fishery and 58,000 crab 
or about 15 t in the joint-venture fishery (Table 11 ). 
The tanner crab taken in the joint-venture fishery 
were generally of a smaller size than those caught in 
the foreign fishery. In the foreign fishery about 
16,400 tanner crab (59%) were hooked by Japanese 
and Korean longline vessels (Wall et al. 1981) and 
about 8, 700 (31%) were landed by Soviet trawlers. 
The U.S.-Korea joint-venture fishery accounted for 

around 56,300 crab, about 97% of the joint venture 
crab catch. 

All of the tanner crab observed in the joint-venture 
fishery were identified as C. bairdi and in the foreign 
fishery 81 % were C. bairdi and 19% were C. opilio. 

King Crab 

The incidence and average weight of king crab 
observed in foreign and joint-venture groundfish 
catches in 1980 are listed by area, nation, and vessel 
class in Table 12. In the Bering Sea/Aleutian area, 
the highest incidence rates were observed on Japanese 
small trawlers Japanese longline vessels fishing at 
depths greater than 500 m, and in catches landed by 
U.S. vessels during joint-venture fisheies for yellowfin 
sole. In catches made by small trawlers, the incidence 
of king crab averaged about 2.9 crab/t in Area 1, 6.2 
crabft in Area 2, and 1.9 crabft in Area 4. In areas 1 
and 2 the incidence of king crab averaged 5.3 and 4.0 
crabjt, respectively, on Japanese longline vessels 
targetting on sablefish, Anoplopoma.fimbria, and Green
land turbot, Reinhardtius hippoglossoides, at depths 
greater than 500 m. The incidence of king crab in 
catches landed in the joint-venture fishery averaged 
8.4 crabft in Area 1. 

The distribution of king crab in groundfish catches 
made by foreign vessels in 1980 were in general sim
ilar to those in 1977-79 (Nelson et al. 1980, 1981). 
Highest incidence rates were along the continental 
slope north of the Pribilof Islands in the first, second, 
and third quarters of the year. Incidence was also 
high in the Aleutian Islands area. Within the joint
venture fisheries, high incidence of king crab occurred 
during the third quarter in Bristol Bay (Fig. 4). 

The mean annual incidence rates of king crab in 
the foreign and joint-venture fisheries in the Gulf of 
Alaska are also listed in Table 12. The highest in
cidence rates were observed on Japanese large freezer 
trawlers in the Shumagin Area (2.3 crab/t), on long
line vessels (up to 0.8 crabft), and in the U.S.-Korean 
joint-venture fishery in the Kodiak Area (7.2 crab/t). 
Longline vessels fishing at depths greater than 500 m 
had higher incidence rates of king crab than those 
fishing at depths less than 500 m. 

The estimated incidental catch of king crab in 
the foreign groundfish catches in the Bering Sea/ 
Aleutian areas was nearly 860,000 crab or 780 t 
(Table 13). As observed in previous years, the 
largest portion of the catch (83%) was caught by 
small Japanese stern trawlers. By area, 20% of the 
foreign incidental catch occurred in Area 1, 48% in 
Area 2, and 32% in Area 4. In the joint-venture 
fisheries the estimated incidental catch of king crab 
was approximately 290,000 crab or 241 t. Essentially 
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TABLE II. Estimated incidental catch (numbers and metric tons) of tanner crab (Chionoecetes spp.) by foreign and 
joint-venture groundfish fisheries, by nation and area, 1980. 

Bering Sea/Aleutian Areasa 

#I #2 #4 Total 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FOREIGN 
Japan 2,567,692 680 3,991,180 669 85,512 14 6,644,384 1,363 
USSRb 41 T 0 0 0 0 41 T 
S. Korea 3,450,222 567 509,173 51 14 T 3,959,409 618 
Taiwan 126,551 17 179,370 33 0 0 305,921 50 
Poland 185,586 25 27 T 1,254 T 186,867 25 
West Germany 549 T 3 T 4 T 556 T 

ToTAL 6,330,641 1,289 4,679,753 753 86,784 14 11,097,178 2,056 

jOINT-VENTURE 
US-USSRb 128,495 46 6,119 134,614 47 
US-Korea 40,505 8 262 T 3,571 40,338 9 

ToTAL 169,000 54 6,381 3,571 178,952 56 

Gulf of Alaska 

Western Central Eastern Total 

Nos. Nos. Nos. Nos. 
---·-

FoREIGN 
Japan 4,312 2 7,968 7 5,975 4 18,255 13 
USSRb 2,996 I 5,699 I 8,695 2 
Poland 0 0 0 0 0 0 
S. Korea 521 T 373 T 894 

ToTAL 7,829 3 13,667 8 6,348 5 27,844 16 

jOINT-VENTURE 
US-USSRb 1,690 T 1,690 T 
US-Korea 2,427 53,905 14 56,332 15 

TOTAL 4,117 53,905 14 58,022 15 

a Limited fishing occurred in Area 3 where it was estimated that about 12,000 tanner crab were taken. 
b The USSR was only permitted to fish a short time in January in the Bering Sea/Aleutian Area, but was permitted to fish in the 

Gulf of Alaska. Joint-venture fisheries were permitted in both regions. 
T = Trace, <0.5 t. 

100% of the incidental catch was taken in operations 
conducted in the Bristol Bay area where yellowfin sole 
was the target groundfish species. 

Within the foreign fishery in the Bering Sea/ 
Aleutian areas, 93% of the incidental king crab catch 
was composed of golden king crab, Lithodes aequispina, 
6% was the red king crab, Paralithodes camtschatica, 
and the remaining 1% was blue king crab, P. platypus. 
The king crab taken incidentally in the joint-venture 
fishery were 100% red king crab. 

In the Gulf of Alaska the total estimated catch of 
king crab by the foreign fishery was about 6,400 crab 
or 9 t (Table 13). The majority of the catch (83%) 
was taken by Japanese vessels, of which slightly over 
4,000 crab (64%) were taken by longline vessels. 
The king crab were taken at scattered locations 

throughout the Gulf of Alaska. The joint-venture 
fisheries landed about 6,300 king crab, all taken by 
the U.S.-Korean joint-venture fishery. Almost all of 
these were caught close to the southeast shore of 
Kodiak Island (57°N, 154°W). 

In the foreign fishery 49% of the king crab catch 
was red king crab, 47% golden king crab, and 4% 
blue king crab. In the joint-venture fisheries 94% 
was blue king crab and 6% was golden king crab. 

SPECIES CoMPOSITION AND CATCH OF RocKFISH AND 

FLATFISH 

The foreign and joint-venture fisheries' catches of 
species of rockfish and flatfish were estimated by 
applying the mean annual species compos1t1on 
(percentage by weight) computed from samples 
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TABLE 12. Annual mean incidence rates (no. per metric ton of catch) and average weights (kg) of king crab 
(Litlwdes and Paralitlwdes spp.) in the foreign and joint-venture fisheries, by area, nation, and vessel class, 1980. 

Bering Sea/Aleutian Areasa 

#I #2 #4 

Nation/vessel class Noft Avgwt Noft Avgwt Noft Avgwt 

Japan 
Mothership-surimi 0.003 1.53 0.014 0.62 
Mothership--freezer 0.152 2.67 
Small stern trawlers 2.931 1.05 6.183 0.47 1.882 1.20 
Large freezer trawlers 0.005 2.40 0.008 0.58 0.877 1.19 
Large surirni trawlers 0.014 1.60 0.012 0.89 
Longliners-fishing < 500 m depth 0.248 0.59 0.785 0.67 
Longliners-fishing > 500 m depth 5.296 0.72 4.020 0.64 

USSR- Large trawlers 0 0 
S. Korea-Large trawlers 0.471 1.56 0.157 0.79 0.019 1.80 
Poland- Large trawlers 0.029 2.26 0 0 0.054 2.44 
West Germany-Large trawlers 0 0 
US-USSR Joint venture 8.428 0.82 0 0 

Gulf of Alaska 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Noft Avg wt Noft Avgwt Noft Avg wt Noft Avgwt Nof t Avgwt 

Japan 
Small stern trawlers 0 0 0 0 0.007 2.03 0.037 1.88 0.011 1.00 
Large freezer trawlers 2.346 2.25 0 0 0 0 0.015 2.10 0.006 1.22 
Large surirni trawlers 0 0 0 0 0 0 
Longliners- fishing < 500 m depth 0.111 1.01 0 0 0 0 0 0 
Longliners- fishing >500 m depth 0.833 0.89 0.148 1.25 0.360 0.92 0 0 

USSR-Large trawlers 0 0 0 0 0.002 4.50 
Poland-Large trawlers 0 0 
S. Korea-Large trawlers 0.026 2.58 0.016 3.60 
US-Korea Joint-venture 0.061 0.23 7.187 2.09 
US-USSR Joint-venture 0 0 

a In limited sampling on Korean vessels in Area 3 no king crab were observed in the samples. 

collected by U.S. observers to the total rockfish and 
flatfish catch. In those vessel class/areas for which 
no observer data were available, data from a similar 
vessel type was substituted. In the Bering Sea, a 
specific catch allocation was set for yellowfin sole; 
therefore, the U.S. estimate of catch (Table 3) was 
used for this species. All observers were trained in 
species identification and instructed in the use of fish 
identification keys but errors in the identification of 
some species could have been made. 

Catch of Roclifish 

In the Bering Sea/Aleutian areas approximately 
8,500 t of rockfish were landed in the foreign fisheries 
(Table 14 ). Ninety-seven percent of the rockfish catch 
was composed of the combined catch of Pacific ocean 
perch (Sebastes alutus), shortraker rockfish (S. borealis), 
rougheye rockfish (S. aleutianus), shortspine thorny-

head rockfish (Sebastolobus alascanus), and northern 
rockfish (S. polyspinis ). The total catch of rockfish in 
1980 was considerably lower than the estimated catch 
of 32,000 t in 1979 and the catch of 28,500 t taken in 
1978 (French et al. 1981; Nelson et al. 1981). This 
large decrease in the 1980 catch was the result of 
placing all species of rockfish under quotas. Prior to 
1980 (1977-79) only the catch of Pacific ocean perch 
was restricted and all other species of rockfish were 
included in a rather large quota for " other ground
fish." 

Pacific ocean perch was the dominant species found 
in rockfish catches in all areas, accounting for 48% of 
the catch in Area 1, 42% in Area 2, and 77% in 
Area 4. The importance of the other four dominant 
species varied by area with the second important 
species being shortspine thronyhead rockfish in Area 
1, shortraker rockfish in Area 2, and rougheye rock-
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FIGURE 4. Average incidence (No./t) of king crab (Paralithodes and Lithodes spp.) in the joint-venture fishery 
by quarter and 1/2° lat. by I" long. areas in the Bering Sea/Aleutian Islands region, 1980. 
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fish in Area 4. 
Rockfish occurred only as a bycatch in the Bering 

Sea joint-venture fisheries where about 63 t were 
taken (Table 14). Pacific ocean perch was the pre
dominant rockfish caught, accounting for 76% of the 
total catch. 

In the Gulf of Alaska approximately 16,600 t of 
rockfish were estimated to have been taken by foreign 
fishing vessels in 1980 (Table 14). The combined 
catch of five species of rockfish (Pacific ocean perch; 
reds tripe, S. proriger; rougheye; shortraker; and 
shortspine thornyhead) made up 76% of the total 
rockfish catch. The catch of Pacific ocean perch was 
about 46% of the rockfish catch. Most of the rockfish 
(65%) were landed in the Eastern (Yakutat-South
eastern) statistical area. The joint-venture fisheries 
took only a total of 28 t of rockfish, most of which 
were Pacific ocean perch and dusky rockfish, S. 
ciliatus. 

In the WOC region, by regulations, the catch of 
rockfish was restricted to 960 t (a Pacific ocean perch 
catch of 0.062% of the Pacific hake allocation and 
a catch of other rockfish of 0. 738% of the Pacific 
hake allocation). The total catch of990 t by Poland, 
the only foreign nation with a directed fishery permit, 
slightly exceeded the quota when the fishery was 
ordered closed (Table 14). About 99% of the rock-

fish catch was taken in the Columbia area. The 
predominant species in the foreign fishery were the 
widow rockfish, S. entomelas, (53%) and the yellowtail 
rockfish, S.flavidus (29%) 

The WOCjoint-venture fishery took approximately 
478 t of rockfish of which most were taken in the 
Eureka and Columbia areas. The widow and yellow
tail rockfish predominated in the joint-venture 
fisheries (79 % ). 

Catch of Flatfish 

In the Bering Sea/Aleutian areas the foreign fish
eries landed approximately 166,000 t flatfish (Table 
15). The combined catches of six species-yellow
fin sole, Greenland turbot, arrowtooth flounder 
(Atheresthes stomias), Alaska plaice (Pleuronectes quadri
tuberculatus ), rock sole (Lepidopsetta bilineata ), and 
flathead sole (Hippoglossoides elassodon)-accounted for 
99% of the total estimated catch of flatfish. Sixty
six percent of the catch occurred in Area 1. 

The estimated catch of yellowfin sole by foreign 
vessels of nearly 78,000 t was substantially less than 
the 138,000 t and 101,000 t estimated to have been 
caught in 1978 and 1979 (Nelson et al. 1981; French 
et al. 1981 ). Both Japanese and Korean vessels 
targetted on yellowfin sole in 1980. The majority of 
the catch of Alaska plaice (6,800 t) was a bycatch in 
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TABLE 13. Estimated incidental catch (numbers and metric tons) of king crab (Litlwtks and Paralithotks spp.) by 
foreign and joint-venture fisheries, by area, nation, and vessel class, 1980. 

Bering Sea/Aleutian Areasa 

#l #2 #4 Total 

Fisheries/Nation Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 126,696 147 375,102 176 276,173 366 777,971 689 
USSRb 0 0 0 0 0 0 0 0 
S. Korea 40,625 66 5,320 4 884 2 46,829 72 
Taiwan 1,152 30,112 16 28 T 31,292 17 
Poland 525 0 0 437 962 2 
West Germany 0 0 0 0 0 0 0 0 

TOTAL 168,998 215 410,534 196 277,522 369 857,054 780 

jOINT· VENTURE 
US-USSRb 289,503 241 0 0 289,503 241 
US-Korea 37 T 0 0 0 0 37 T 

TOTAL 289,540 241 0 0 0 0 289,540 241 

Gulf of Alaska 

Western Central Eastern Total 

Nos. Nos. Nos. Nos. 

FoREIGN 
Japan 3,110 4 1,844 2 333 5,287 7 
USSRb 0 0 23 T 23 T 
Poland 0 0 0 0 
S. Korea 1,085 2 0 0 1,085 2 

TOTAL 4,195 6 1,867 2 333 6,395 9 

jOINT-VENTURE 
US-USSRb 0 0 0 0 
US-Korea 3 T 6,282 13 6,285 13 

TOTAL 3 T 6,282 13 6,285 13 

" Limited fishing occurred in Area 3 and it was estimated that 1,075 king crab were taken in that area. 
b The USSR was only permitted to fish a short time in January in the Bering Sea/Aleutian Area, but was permitted to fish in the 

Gulf of Alaska. Joint-venture fisheries were permitted in both regions. 
T = Trace, <0.5 t. 

the Japanese and Korean fisheries for yellowfin sole. 
The catch of Greenland turbot by foreign vessels 

in 1980 (52,500 t) was similar to the total of 53,000 t 
landed in 1979 (French et al. 1981). As in 1979, 
Greenland turbot was a target species of Japanese 
small stern trawlers and longliners. These vessels 
accounted for 77% of the 1980 catch with the re
maining 23% landed as a bycatch in fisheries for 
other species. The catches of arrowtooth flounder, 
rock sole, and flathead sole were generally a bycatch 
in fisheries for other species. 

In the joint-venture fisheries in the Bering Sea/ 
Aleutian areas, U.S. vessels landed 12,400 t of flat
fish of which about 77 % of the catch was yellowfin 
and 20% rock sole (Table 15 ). The catches of yellow
fin sole and rock sole were taken in a fishery con-

ducted in Bristol Bay fromJune through September. 
In the foreign fisheries in the Gulf of Alaska ar

rowtooth flounder was the predominant flatfish in all 
areas, accounting for about 81% of the total estimated 
flatfish catch of nearly 15,500 t (Table 15). Most of 
the catch was taken in the central and eastern areas. 

The joint-venture fisheries took 209 t of flatfish in 
the Gulf of Alaska, with arrowtooth flounder and 
flathead sole accounting for 76% of the catch. Most 
of these catches were from the Central area. 

In the WOC region, the catch of flatfish by vessels 
targetting on Pacific hake was small, amounting to 
48t (Table 15). Most flatfish were taken in the 
joint-venture fishery and nearly all came from the 
Columbia area. The five species listed in Table 15 
made up 96% of the flatfish catch. 
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TABLE 14. Estimated catches (metric tons) of rockfish species by foreign and joint-venture fisheries, by area, 1980. 

Foreign Catches U.S. Joint-Venture Catches 

Bering Sea/Aleutian Areas 

Species of rockfish #I #2 #4 Total #I #2 #4 Total 

Darkblotched 0.3 32.7 86.3 119.3 
Dusky 14.4 4.6 2.8 21.8 1.2 1.2 
Harlequin 3.4 6.7 60.8 70.9 
Northern 47.7 10.1 374.0 431.8 11.0 11.0 
Pacific ocean perch 357.4 692.9 4,699.6 5,749.9 47.3 T 0.2 47.5 
Red banded 0.3 3.0 6.8 10.1 
Reds tripe 0.2 T 51.3 51.5 
Rougheye 74.5 108.7 468.8 652.0 0.3 T 0.3 
Shortraker 85.9 565.6 102.5 754.0 
Shortspine thornyhead 157.8 231.5 210.7 600.0 T T 
Other a 3.3 1.5 2.2 7.0 2.8 2.8 

TOTAL 745.2 1,657.3 6,065.8 8,468.3 62.6 T 0.2 62.8 

Gulf of Alaska 

Western Central Eastern Total Western Central Eastern Total 

Bocaccio 1.9 17.7 6.4 26.0 
Dusky 39.6 212.9 334.5 587.0 9.9 9.9 
Harlequin 100.5 674.4 774.9 
Northern 117.7 640.3 51.2 809.2 
Pacific ocean perch 500.0 2,447.3 4,726.2 7,673.5 12.3 12.3 
Red banded 11.7 21.2 52.9 85.8 
Reds tripe 0.1 2.8 1,251.9 1,254.8 
Rough eye 178.4 251.0 675.0 1,104.4 3.4 3.4 
Sharpchin 2.8 47.1 750.6 800.5 
Shortraker 96.3 445.1 921.0 1,462.4 2.3 2.3 
Shortspine thornyhead 175.6 550.6 431.7 1,157.9 0.2 0.2 
Silvergray 3.6 501.8 505.4 
Widow 0.1 0.2 179.5 179.8 
Yelloweye 1.5 7.5 25.4 34.4 
Yellowmouth 132.8 132.8 
Yellowtail 0.3 16.1 16.4 
Other a 3.0 3.5 36.9 43.4 T T 

ToTAL 1,128.7 4,751.6 10,768.3 16,648.6 28.1 28.1 

Washington-Oregon-California Coast 

Eureka Columbia Total Eureka Columbia Vancouver Total 

Bocaccio 4.2 4.2 39.7 2.8 0.3 42.8 
Canary T 28.7 28.7 0.5 2.1 0.1 2.7 
Dark blotched 0.5 48.0 48.5 6.0 0.5 4.0 10.5 
Pacific ocean perch 1.6 30.8 32.4 21.4 T 8.2 29.6 
Reds tripe 23.9 23.9 0.1 2.5 T 2.6 
Splitnose 5.6 28.7 34.3 1.3 T 1.3 
Stripetail T T 6.5 T 6.5 
Widow T 525.9 525.9 163.4 27.5 12.1 203.0 
Yellowtail T 286.8 286.8 8.9 126.8 37.9 173.6 
Other a 0.1 5.2 5.3 2.9 2.2 0.1 5.2 

ToTAL 7.8 982.2 990.0 250.7 164.4 62.7 477.8 

a Other species made up minor proportions of the catch. These are listed in Nelson et al. (1981) ; Wallet al. (1981); and French 
et al. (1981). 
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TABLE 15. Estimated catches (metric tons) of flatfish species by foreign and joint-venture fisheries, by area, 1980. 

Foreign Catches 

Species of flatfish #l #2 #4 

Alaska plaice 6,112.9 695.5 
Arrowtooth flounder 6,809.6 6,864.9 4,602.8 
Bering flounder 1.6 249.7 
Dover sole 9.5 1.7 3.9 
Flathead sole 2,145.4 2,138.2 450.8 
Greenland turbot 17,161.3 31,682.5 3,692.2 
Petrale sole 181.1 1.2 1.7 
Rex sole 82.3 38.2 419.6 
Rock sole 1,682.3 236.1 3,214.0 
Starry flounder 36.7 0.2 
Y ellowfin sole 74,954.3 2,3P3.9 449.8 
Other flatfisha 1.3 2.0 6.3 

TOTAL 109,178.3 44,274.1 12,841.1 

Western Central Eastern 

Arrowtooth flounder 2,132.8 5,322.7 5,151.2 
Dover sole 21.0 406.4 138.4 
Flathead sole 88.6 436.1 222.6 
Greenland turbot 55.9 0.4 0.8 
Petrale sole 12.2 1.3 0.2 
Rex sole 85.1 637.8 75.0 
Rock sole 624.1 80.2 1.1 
Other flatfish a 2.1 0.6 1.3 

TOTAL 3,021.8 6,885.5 5,590.6 

Bering Sea/Aleutian Areas 

Total #l 

6,804.4 99.8 
18,277.4 86.9 

251.3 
15.1 1.8 

4,734.4 76.7 
52,539.8 11.0 

184.0 0.1 
540.1 10.6 

5,132.4 2,468.7 
36.9 33.7 

77,768.0 9,623.2 
9.6 1.8 

166,293.4 12,414.3 

Gulf of Alaska 

Total 

12,606.7 
565.8 
747.3 
57.1 
13.7 

797.9 
705.4 

4.0 
15,497.9 

Western 

5.9 

1.4 

0.1 
3.2 
0.1 

10.7 

U.S. Joint-Venture Catches 

#2 #4 

0.7 0.3 

0.4 0.2 
1.4 0.5 

0.1 

0.1 
0.6 0.2 
3.2 1.3 

Central Eastern 

75.9 
4.2 

74.7 

23.7 
12.6 
7.2 

198.3 

Total 

99.8 
87.9 

1.8 
77.3 
12.9 
0.1 

10.6 
2,468.8 

33.7 
9,623.3 

2.6 
12,418.8 

Total 

81.8 
4.2 

76.1 

23.8 
15.8 
7.3 

209.0 

Washington-Oregon-California 

Total Total 

Arrowtooth flounder 
Dover sole 
English sole 
Petrale sole 
Rex sole 
Othera. 

TOTAL 

0.8 
0.1 
0.2 

0.8 
0.2 
2.1 

5.9 
7.9 
9.4 

14.6 
6.4 
1.7 

45.9 

a Other species made up minor proportions of the catch. These are listed in Nelson et al. (1981); Wallet al. (1981); and French 
etal. (1981). 
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MARINE MAMMAL STUDIES, 1981 

by L. L. Jones and G. C. Bouchet* 

Under the auspices of a new Memorandum of 
Understanding (MOU) between the Governments of 
Japan and the United States signed in June 1981, 
the U.S.-Japan cooperative research program estab
lished in 1978 under the renegotiated International 
Convention for the High Seas Fisheries of the North 
Pacific Ocean was continued. The basic elements 
of the program are described in the MOU and U.S. 
studies include censusing surveys for estimation of 
abundance of Dall's porpoise and other marine mam
mal species, cooperative studies on entanglement 
aboard a vessel dedicated to Dall's porpoise research, 
collections of biological data and specimens aboard 
the salmon motherships, and monitoring of the in
cidental take ofDall's porpoise, northern fur seals and 
northern sea lions aboard the salmon catcherboats. 

A. CENSUSING SuRVEYS. 

Marine mammal sighting surveys were conducted 
aboard three salmon research vessels: Oshoro maru 
(5 June-17 August), Kumamoto maru (15 June-31 July) 
and Hokusei maru (11 July-12 August). Surveys were 
also conducted aboard a vessel dedicated to Dall's 
porpoise research (20 May-25 June), salmon catcher
boats operating inside the U.S. Fishery Conservation 
Zone (U.S. FCZ), and Japanese patrol vessels. 
Dall's porpoise was the most frequently sighted and 
abundant species observed on all these surveys. 

B. RESEARCH 0NBOARD DEDICATED VESSEL. 

The studies begun in 1980 onboard the vessel de
dicated to marine mammal research were continued 
in 1981 aboard the 'Hoyo maru. Gillnet operations 
using commercial gear and methods were conducted 
in the salmon mothership fishing area either alone 
(six gillnet sets) or in association with one of the 
mothership fleets (12 gillnet sets). The gillnet used 
was set in three separate sections of 110 tans each 
(a total of 330 tans), whereas the commercial gillnets 
are set in one piece. The gillnet consisted of 180 
tans of 130 mm stretch mesh size, 120 tans of 121 mm 
mesh size and 30 tans of research net (mesh sizes 
were 48 to 157 mm). For each gillnet operation data 
were recorded on the environmental conditions, pre
sence ofmarine mammals, incidental take and salmon 
catch. 

* National Marine Mammal Laboratory, Northwest and Alaska 
Fisheries Center, National Marine Fisheries Service, Seattle. 

The location of gillnet operations, with and with
out the mothership fleet, are shown in Fig. 1 for 1980 
and 1981. The locations varied between the two 
years, with 1981 operations occurring south of most 
of the 1980 locations. 

Two Dall's porpoise became entangled during the 
18 gillnet operations, a take rate of 0.11 porpoise per 
set. Because of the small incidental take, compari
sons between areas and between operations with and 
without the mothership fleet could not be made. 
The observed rate is substantially lower than the 
rate of 2.6 porpoise per set observed aboard the 
Hoyo maru No. 81 during the 1980 dedicated vessel 
cruise. Examination of environmental data shows 
slight differences in conditions in the two years with 
surface water temperature and Beaufort state ranges 
being slightly higher and lower, respectively in 1981. 
In addition, although conditions for sighting marine 
mammals were more favorable in 1981, there were 
fewer Dall's porpoise sighted during set operations 
(one sighting during 14 sets in 1981 compared to 9 
sightings in 14 set operations in 1980). Whether 
these or other factors had a significant effect on the 
biological community and the incidental take of 
Dall's porpoise is unknown but analyses of these data 
are being continued. 

C. RESEARCH ABoARD jAPANESE SALMON MoTHER
SHIPS. 

One marine mammal biologist was onboard each 
Japanese salmon mothership operating inside the 
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FIGURE 1. Locations of gillnet sets by the dedicated re
search vessel in 1980 (squares) and 1981 (circles) with 
(closed figures) and without (open figures) the Japanese 
salmon mothership fleet. 
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TABLE 1. 1981 Schedule of fishing operations of the Japanese salmon mothership fleet. Dates are for gill net sets 
unless otherwise noted. 

Fleet 

jinyo maru 

Kizan maru 

Outside 
FCZ 

June 1-8 

June 1-8 
July 6-15 

Inside 
FCZ 

June W-July 23 

June W-July 4 
July 17-25 

No 
fishing 

June 15 

June 15 
July 5 
July 16 
(in transit) 

No. U.S. 
observers 
on board Total Total sets observed 
(retrieval no. of 

dates) sets a u.s. Japanb 

June 10 
July 24 2,222 84 51 

June 10 
July 6, 19, 25, 26 
(19: 1 obs. only) 2,236 60 51 

Me!Yo maru June 1-8 June 10-July 5 
July 7-16 July 18-24 

June 14, 15 
July 6, 17 
(in transit) 

June 10 
June 26-28 
(1 obs. ill) 

Kojima maru June 1-8 June 10-12 
June 13-14 June 16-July 1 
July 3-10 July 12-24 

a. Data provided by the Fisheries Agency of Japan. 

June 15 
July 2, 11 
(in transit) 

b Includes gillnet operations inside and outside the FCZ. 
c U.S. observers on board on 7-BJuly outside FCZ. 
d Japanese observer ill July 10-14. 

U.S. FCZ. The purposes of the studies were to con
tinue research begun in 1978 on the charatcerization 
of the incidental take and to collect biological sam
ples and data from Dall's porpoise and other marine 
mammals incidentally taken in the salmon gillnets. 

Each biologist worked aboard the mothership for 
3 days and then transferred to a catcherboat for six 
days to work as an observer monitoring the incidental 
take of marine mammals. This rotation of the ob
servers continued throughout the period the fleet 
operated inside the U.S. FCZ. 

A total of 725 marine mammals were returned to 
the mothership for examination. Biological samples 
were collected for determination of life history para
meters and stock identity. Of the total reported in
cidental take (1,136 Dall's porpoise), approximately 
200 (15%) were released alive and 429 (32%) animals 
were lost during retrieval or were not returned to the 
motherships by the scoutboats. The percentage lost 
is high and if certain age or sex classes are lost dis
proportionately a biased sample may result. Esti
mates of the body size and sex of these unretrieved 
animals is needed. 

D. MONITORING OF THE INCIDENTAL TAKE. 

A new program in 1981 was monitoring the m-

July 19, 23, 24 2,152 58 (2)0 49 

June 10, 12 
July 13 

2,201 60 47d 
Total: 8,811 262 198 

Total: 460 

cidental take of marine mammals in the salmon gill
nets. In each mothership fleet one Japanese ob
server was aboard catcherboats throughout the 
fishing season and U.S. observers were aboard two 
catcherboats during operations inside the U.S. FCZ. 
For each gillnet operation, observers collected data on 
the environmental conditions, gear characteristics, 
entanglements, and on the number of salmon that 
dropped out of the nets during retrieval. 

U.S. observers conducted gillnet monitoring ope
rations on thirteen to fifteen catcherboats per mother
ship fleet. Japanese observers worked aboard one 
to five catcherboats per fleet. In each mothership 
fleet approximately 38 to 54% of the catcherboats 
were involved in the monitoring program. Scout
boats were not included in the studies since they did 
not return to the mothership each day and therefore 
could not meet the observer schedules. 

The total number of gillnet sets monitored by U.S. 
observers in the U.S. FCZ was 262 (Table 1). The 
percentage of sets monitored by U.S. observers in
side the U.S. FCZ was 4% (262 out of 6,235 sets). 
The total percentage of monitored sets for the fishing 
season was 5% (460 out of 8,811 ). 
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TABLE 2. Number of Dall's porpoise incidentally taken during monitored gillnet operations, incidental take rate 
and estimated take by l 0 X ! 0 area in June and July in 1981. Data collected by Japanese and U.S. observers 
onboard Japanese salmon catcherboats. See Table 4 for fishing effort by area used in take estimations. 

52°N 
No. ofporpoise (no. ofsets) 
Take rate 
Estimated take 
51 °N 
No. ofporpoise (no. of sets) 
Take rate 
Estimated take 
50°N 
No. ofporpoise (no. ofsets) 
Take rate 
Estimated take 
49°N 
No. ofporpoise (no. ofsets) 
Take rate 
Estimated take 

52°N 
No. of porpoise (no. of sets) 
Take rate 
Estimated take 
51°N 
No. of porpoise (no. of sets) 
Take rate 
Estimated take 
50°N 
No. of porpoise (no. of sets) 
Take rate 
Estimated take 
49°N 
No. of porpoise (no. of sets) 
Take rate 
Estimated take 

170°E 

0 (I) 

0 (I) 

170°E 

171° 

0 (I) 

4 (10) 
0.4 

4{) 

0 (2) 

171° 

I (2) 
0.5 

30 

I (2) 
0.5 
9 

0 (2) 

jUNE 

jULY 

172° 

I (I) 
1.0 

56 

II (22) 
0.5 

!53 

6 (22) 
0.27 

66 

I (11) 
0.09 

14 

172° 

0 (I ) 

4 (10) 
0.4 

53 

7 (14) 
0.50 

89 

6 (9) 
0.67 

94 

173° 

0 (I) 

6 (20) 
0.3 

85 

13 (27) 
0.48 

164 

7 (25) 
0.28 

78 

l74°E 

2 (I) 
2.0 

26 

6 (21) 
0.29 

116 

5 (29) 
0.17 

73 

0 (24) 

Total Take (estimated) : 

173° 

5 (25) 
0.20 

64 

15 (30) 
0.50 

139 

6 (13) 
0.46 

98 

174°E 

3 (7) 
0.43 

13 

3 (18) 
0.17 

97 

2 (33) 
0.06 

25 

4 (15) 
0.27 

62 
Total take (estimated) : 
Total (June and July) : ----------------------------- ------------------------------ ------------

Totals 

3 (3) 
1.0 

82 

23 (65) 
0.35 

354 

28 (89) 
0.32 

343 

8 (64) 
0.13 

92 
871 

Totals 

3 (8) 
0.38 

13 

13 (55) 
0.24 

244 

25 (79) 
0.32 
262 

16 (39) 
0.41 

254 
773 

1,644 

Dall's Porpoise. 
fleets was significant (Nested Analysis of Variance, 
p<0.05). 

A total of 87 entangled Dall's porpoise were ob
served by the U.S. observers. The observer catch 
rates for Dall's porpoise ranged from 0.13 to 0.44 
porpoise per set with a mean of 0.33 and a range of 
0 to 5 porpoise per set. 

There was no difference in the incidental take 
rates recorded among all observers in a mothership 
fleet but the difference in observed take rates between 

Nested Analysis of Variance 

Source d.f s.s. 
Between fleets 3 0.18126 
Between observers 12 0.15858 

(within fleets) 
Within observers 16 0.68742 

31 1.02726 

M.S. 
0.06042 
0.01322 

0.04296 
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TABLE 3. Incidental take rates of DaB's porpoise in the Japanese salmon mothership fishery, 1981 by area and 
the ranks of the take rates. 

Inside U.S. FCZ Bering Sea 
South of (outside U.S. 

Fleet U.S. FCZ Observers Reported FCZ) Total 

jinyo maru 0.044 (2) 0.362 (II) 0.187 (10) 0.165 
Kizan maru 0.038 (I) 0.333 (10) 0.197 (II) 0.088 (5) 0.153 
MeiJ!o maru 0.052 (3) 0.240 (9) 0.165 (8) 0.150 (6) 0.144 
Nojima maru 0.063 (4) 0.227 (8) 0.178 (9) 0.163 (7) 0.153 
Sum of ranks: (10) (38) (38) (18) 

Kruskal-Wallis Rank Sum Testa 

T = 12 (± ( (l:; Rt)2 )-3(N +I) 
N(N+l) t= l n1 

T = _ 1_2 _ ((10)2 (38)2 (18)2)_3 (! 2) 
II (12) 4 + 4 + 3 

T = 8.909 

p < 0.01 

a From Conover 1971. 

Difference between observers: 

0.01322 
F12,16 = 

0
.
04296 

= 0.308 Not significant 

Difference between fleets: 
0.06042 

Fs,12 = O.Ol 322 = 4.572 p<0.05* 

* Significant difference 

There was no difference between months in the ob
served incidental take rates. 

The reported total incidental take ofDall's porpoise 
for the mothership fishery was 1,354 during 8,811 
gillnet operations, a take rate of 0.15 porpoise per set. 
Inside the FCZ the reported incidental take was 
1,136 Dall's porpoise in 6,235 sets, a take rate of 
0.18 porpoise per set. 

The total incidental take was estimated for each 
mothership fleet based on the number of observed en
tanglements, number of gillnet operations observed 
and the total number of sets by that mothership fleet 
inside the U.S. FCZ. The estimates for each fleet 
were summed to obtain the total incidental take for 
1981 using: 

where T=total incidental take ofDall's porpoise 
t1 =number of entangled Dall's porpoise 

recorded by observers for the i1h mother
ship fleet 

n1=number of gillnet sets observed in the 
ith fleet 

S1=number of sets by the ith fleet inside the 
U.S. FCZ. 

The estimated incidental take of Dall's porpoise 

inside the U.S. FCZ is 1,850 porpoise (95% con
fidence limits: 1,493-2,206). The reported incidental 
take of 1,136 porpoise does not fall within the 95% 
confidence limit of the estimate. 
Table 2 lists, by 1 a by 1 o area for each month, the 
number of Dall's porpoise observed entangled in the 
gillnets, number of observed sets, the incidental take 
rate based on the observer data, and an estimate of 
the total incidental take for each area in 1981. The 
estimated incidental take by 1 o by 1 o blocks varied 
from 0 to 164 porpoise. The number varied be
tween months for the same blocks. The total inci
dental take for 1981 inside the U.S. FCZ based upon 
the sum of the takes in the 1 ° by 1 a areas is estimaetd 
to be 1,644 porpoise. 

Fishing effort and incidental take rates for the 1981 
fishing season were compared between geographic 
areas (Table 3). The fishing area was divided into 
three regions: south of the U.S. FCZ, inside the U.S. 
FCZ, and north of the U.S. FCZ in the Bering Sea. 
The take rates were calculated using the reported 
incidental take rates and number of gillnet sets for 
each region. In the U.S. FCZ, take rates were also 
calculated using observer data. The take rates were 
lowest south of the U.S. FCZ (0.038-0.063 porpoise/ 
set) and highest in the U.S. FCZ (0.227-0.362 ) 
(Table 3). 

Table 4 lists the number of observed sets and the 
percentage of total sets observed in 1981 in 1 o by 1 o 

areas by month inside the U.S. FCZ. Ship position 
recorded by the observer at the beginning of the re
trieval operation was used to assign each set to an 
area. This may have resulted in incorrect areal as
signment of sets located near boundaries between 
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TABLE 4. Number of observed sets, fishing effort in tans and percent of sets monitored in the U.S. Fishery Con-
servation Zone in 1981 by U.S. and japanese observers onboardjapanese salmon catcherboats. One set is 330 
tans. 

jUNE 

170°E 171° 172° 173° 174°E 

52°N 
No. observed sets: 0 0 

Effort (tans) : 6,930 12,855 18,462 0 4,223 
% sets monitored: 0 0 1.8 0 7.8 
51°N 
No. observed sets: 22 20 21 
Effort (tans) 8,905 27,690 100,769 93,472 131,712 
% sets monitored: 3.7 1.2 7.2 7.1 5.3 
sooN 

No. observed sets: 10 22 27 29 
Effort (tans): 14,178 33,302 80,754 112,665 140,754 
% sets monitored: 2.3 9.9 9.0 7.9 6.8 
49°N 
No. observed sets: 0 2 11 25 26 
Effort (tans): 986 18,134 51,728 91,939 111,369 
% sets monitored: 0 3.6 7.0 9.0 7.7 

jULY 

170°E 171° 

52°N 
No. observed sets: 0 0 
Effort (tans): 3,619 15,473 
% sets monitored: 0 0 
51°N 
No. observed sets: 0 2 
Effort (tans): 4,943 20,095 
% sets monitored: 0 3.3 
50"N 
No. observed sets: 0 2 
Effort (tans) : 3,953 5,610 
% sets monitored: 0 ll.8 
49°N 
No. observed sets: 0 2 
Effort (tans): 660 10,548 
% sets monitored: 0 

areas. Coverage was generally uniformly distributed 
relative to fishing effort (Table 4 ). The percent of 
sets monitored by area ranged from 0 to 11.8%. 

Northern Fur Seals 

U.S. observers onboard the salmon catcherboats 
reported the incidental take of northern fur seals 
(Callorhinus ursinus) in the salmon gillnets. Four en
tanglements were observed. Two animals were 
alive and released; two were dead and were juven
iles. Three were entangled by the head near the 
corkline. The observed incidental take rate is 0.015 
fur seals per set (4 fur seals in 262 observed sets) 
inside the U.S. FCZ. The incidental take for the 

6.3 

172° 173° 174°E 

0 7 
15,495 4,285 9,878 

2.1 0 2.3 

lO 25 18 
43,468 106,407 188,687 

7.6 7.8 3.2 

14 30 32 
58,999 91,582 136,940 

7.8 10.8 8.0 

9 13 15 
46,160 70,388 76,051 

6.4 6.1 6.5 

mothership fishery in 1981 inside the U.S. FCZ 
based on the observed rate and total number of gillnet 
operations (6,235 sets) is estimated to be 94. 

The jinyo maru mothership fleet reported five addi
tional northern fur seals entangled and released alive 
inside the U.S. FCZ. The total reported incidental 
take is nine in the U.S. FCZ with a take rate ofO.OOl 
fur seals per gillnet operation (9 fur seals in 6,235 
sets). 

The majority of the northern fur seals were taken 
during the period July 10-24, by one mothership 
fleet, in the area between 173"04'E and 174°40'E. 
However, the sample size is too small to draw any 
conclusions concerning the factors that may have 
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TABLE 5. Number of Dall's porpoise in each of three gillnet sections, 110 tans length each. Section 1 is the first 
section retrieved. 

Fleet 2 

Jinyo maru 14 20 
Kizan maru 6 9 
Mejyo maru 10 5 
Nojima maru 8 10 

38 44 

3 

10 
9 
7 
4 

30 

Total 

44 
24 
22 
22 

112 

Average 

14.67 
8.0 
7.33 
7.33 

Chi Square Goodness of Fit Testa 
Total Data 
;c2

11 = 5.96 
Pooled Data 

p~0.05 

;c2
2 = 2.27 p~0.05 

Heterogeneity Test 
X2

11 -;c2
2 = 3.69 p~0.05 

Accept the hypothesis that there is no significant difference between net sections in the incidental take. 

a From Sokal and Rohlf 1969. 

TABLE 6. Vertical distribution of entangled Dall's porpoise in salmon gillnets. Numbers of porpoise entangled 
per area. 

Fleet 

jirryo maru 

Kizan maru 

Upper 2m 

30 
10 

Mejyo maru 19 
Nojima maru 11 

* Significant difference (p<0.05) 

Location in net 
Middle (2m) 

8 
10 
4 
7 

Lower 2m 

5 
2 
0 
4 

Total 

43 
22 
23 
22 

23.88* 
4.46 

23.31 * 
2.47 

Chi Square Goodness of Fit Testa 
Total Data 
;c2

11 = 54.11 p<:0.05 
Pooled Data 
;c2

2 = 48.07 p<:0.05 
Heterogeneity Test 
;c2

11 - ;c2
2 = 6.04 p ~ 0.05 

Therefore, reject the hypothesis that there are no differences between net locations in the take of Dall's porpoise. 

a From Sokal and Rohlf 1969. 

been associated with fur seal entanglements. 

Other Marine Mammal Species 

U.S. observers also reported the following species 
of marine mammals incidentally taken in salmon gill
nets in 1981: 3 Lissodelphis borealis (northern right 
whale dolphin), 2 Phocoena phocoena (harbor porpoise), 
and I Phocafasciata (ribbon seal). 

E. DALL's PoRPOISE ENTANGLEMENT 

Observers onboard the catcherboats recorded in
formation on the location in the gillnets of entangled 
porpoises. Vertical or horizontal location in the net 
was often difficult to determine, but the preliminary 
results are presented. 

The gillnets were set in two or (usually) three 
sections (110 tans each) joined together by a line one 
or more meter in length. The distribution of por
poise in the three net sections was compared (Table 
5 ). A total of 112 entanglements was recorded in all 
three sections. The number per section ranged from 
30 to 44 porpoise (Table 5 ). There was no differ
ence between the sections in the number of porpoise 
entangled, in any of the fleets (Table 5). 

The horizontal distribution of the entangled por
poise was further examined with respect to proxi
mity to radio buoys, flag buoys and ends of net 
sections. Six of 108 entanglements occurred near 
flag buoys; 32 (about 30%) occurred near radio 
buoys. The numbers of Dall's porpoise entangled 
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FIGURE 2. Dall's propoise sighting survey effort, 1981. The superscribed polygons are the areas used for 
abundance estimation; lines inside these areas are the survey track lines. 
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FIGuRE 3. Dall's porpoise sighting survey effort, 1978-1981. The superscribed polygons are the areas used 
for abundance estimation; lines inside these areas are the survey track lines. 

within 500 m of the start and end of each II 0-tan net 
section, and in the remaining 90 tans of the net section 
were recorded. The results are: 

Sections of net: 

2 3 

Remain- Remain- Remain-
Start End der Start End der Start End der 

6 7 12 3 9 24 5 
--------

A total of 33 out of 84 entanglements for which data 
are available were within 500 m of the end of a 
section of net which encompasses 18% (60 tans out 
of 330) of the net area. In the remainder of the net 
(270 tans or 82% ), 51 porpoise entangled. The en-

tanglement per unit area is 0.56 near the ends and 
0.18 in the remainder of the net. The number of 
entanglements near the ends of the net is significantly 
greater. 

The vertical distribution of entangled porpoise in 
the nets was also compared. The animals were 
scored as being near the cor kline (upper 2m of net), 
in the middle of the net, (approximately 2m) or 
near the leadline (lower 2m) (Table 6). Fewer 
animals entagled near the bottom of the net (II out 
of 110 animals) than in the upper 2m (70 out of 110 
porpoise) (p<0.05). It should be noted that it was 
difficult to determine the point of original contact 
by the animal with the net and that corkline in
volvement in the entanglement may have influenced 
an observers description ofthe exact site in the net of 



TABLE 7. Abundance and density estimates for Dall's porpoise based on data collected during shipboard sighting surveys. 
transect using 200 meter strip width. 

Percent of Dall's Density (R) Transects 
Stratum Stratum area in stratum porpoise individuals/ Variance Abundance 

area (nmi•)a sampled = N counted nmi' s•R t 

1980 
Western-central North Pacific 1,029,633 .101 429 735 .707 .00917 728,301 
Bering Sea 309,874 .156 186 250 .518 .01744 160,528 
Gulf of Alaska 497,395 .387 511 974 .506 .00293 251,822 
Eastern North Pacific 1,343,397 .008 33 29 .281 .01918 377,527 
Totals 3,180,299 1,518,178 

1981 
Western-central North Pacific 1,029,633 .193 889 957 .483 .00193 496,895 
Bering Sea 309,874 .093 102 116 .403 .00702 124,986 
Gulf of Alaska 497,395 .005 23 12 .447 .25128 222,409 
Eastern North Pacific 1,343,397 .012 70 105 .665 .04733 893,442 
Totals 3,180,299 1,737,732 

a Stratum areas are approximated by straight line integration. 

TABLE 8. Abundance and density estimates for Dall's porpoise based on data collected during shipboard sighting surveys. 
transect using 400 meter strip width. 

-
Transects 

Stratum Percent in Dall's Density (R) Variance 
area of area stratum porpoise individuals/ Variance Abundance Var (T) 

Stratum (mni 2)a sampled =N counted nmi2 s•· t (millions) R --
1980 

Western-central North 1,029,633 .202 429 892 .429 .00330 441,935 3,490.9 

Pacific 
Bering Sea 309,874 .311 186 294 .305 .00466 94,391 446.3 

Gulf of Alaska 497,395 .774 5ll 1,280 .333 .00103 165,468 252.7 
Eastern North Pacific 1,343,397 .015 33 117 .567 .04830 761,563 87,160.4 

Totals 3,180,299 1,463,357 

Estimates based on strip 

95% 
Variance confidence 
Var (T) interval,. 

(millions) around T 

9,712.6 534,594- 922,009 
167.2 79,847- 241,210 
722.1 199,027- 304,616 

34,618.7 0- 756,521 

2,047.1 408,095- 585,695 
673.1 73,518- 176,453 

62,164.4 0- 739,483 
85,404.9 310,437-1,476,463 

Estimates based on strip 

95% 
confidence Mean 

interval group 
around T size 

325,805- 558,066 4.149 

52,712- 136,069 4.594 
134,236- 196,700 3.596 
160,201-1,362,945 5.087 
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1981 
Western-central North 1,029,633 .385 889 1,260 .318 .00081 327,109 853.5 269,773- 384,446 4.186 

Pacific 
Bering Sea 309,874 .186 102 162 .282 .00282 87,275 270.2 54,665- 119,884 3.951 
Gulf of Alaska 497,395 .011 23 19 .354 .10317 176,074 25,521.9 0- 507,387 3.167 
Eastern North Pacific ~43,397. .024 70 149 .472 .01447 633,919 26,111.5 311,554- 956,283 3.386 
Totals 3,180,299 1,224,377 

a Stratum areas are approximated by straight line integration. 

TABLE 9. Abundance and density estimates for Dall's porpoise based on data collected during shipboard sighting surveys 1978-81 (All years pooled). 
---

Transects :J;?ensity 95% 
Stratum Percent in Dall's (R) indi- Variance confidence 

,Stratum area of area stratum porpoise viduals/ Variance Abundance Var (T) intervalA 
(nmi2)a sampled = N counted nmi2 s•A t (millions) around T R 

200 meter strip 
Western-central North Pacific 1,029,633 .526 2,052 2,519 .465 .00094 478,785 989.9 (417,082-540,489) 
Bering Sea 309,874 .622 713 671 .348 .00196 107,908 186.9 ( 81,069-134,747) 
Gulf of Alaska 497,395 .721 1,129 1,795 .501 .00242 249,108 593.4 (201,313-296,903) 
Eastern North Pacific 1,343,397 .022 120 134 .445 .01667 597,808 3,007. (254,418--941,197) 
Totals 3,180,299 1,433,609 

400 meter strip 
Western-central North Pacific 1,029,633 1.052 2,052 3,244 .299 .00035 308,293 370.5 (270,544-346,041) 
Bering Sea 309,874 1.244 713 989 .257 .00075 79,524 71.4 ( 62,928-- 96,120) 
Gulf of Alaska 497,395 1.441 1,129 2,220 .310 .00070 154,044 171.1 (128,379-179,710) 
Eastern North Pacific 1,343,397 .045 120 226 .442 .00912 593,347 16,448.1 (339,398-847,295) 
Totals 3,180,299 1,135,208 

-
a Stratum areas are approximated by straight line integration. 
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entanglement. Therefore, it is possible that at least 
some entanglements recorded as being near the 
corkline were the result of the animal contacting the 
net and then involving the corkline secondarily. 

F. FooD HABIT STUDY 

In 1981, a master's thesis was completed on the 
food habits of Dall's porpoise collected from the 
salmon gillnets (Crawford 1981 ). The following is 
a summary of the results. 

Squid were found to be the major (90%) volume
tric constituent in the stomachs of the P. dalli. The 
majority of squids identified belonged to the family 
Gonatidae. Euphausiids occurred in roughly 1 in 
25 stomachs but did not appear in significant volumes. 

Myctophids comprised 94.1% by number, of all 
fishes consumed by P. dalli in the North Pacific fish
ing area. The other 5.9% were predominantly epi
and meso-pelagic fishes. Both groups are noted for 
their diel, vertical migratory behavior. Little or no 
background information currently exists on the dis
tribution and abundance of these fishes in the central 
North Pacific. 

Fish prey species were plotted according to the 
geographic location at which the porpoise was taken. 
Most prey species occurred in roughly the same areas, 
in the same proportions in both years. More species 
of prey, however, were found in the 1978 sample 
than in the subsample from 1979. The difference 
may be due to the larger sample size in the first year 
(185 stomachs examined in 1978, 87 in 1979). The 
most extreme example of this is the Pacific sand lance, 
(Ammodytes hexapterus) which ranked fourth in abun
dance during 1978 but was not present in the sto
machs sampled in 1979. 

Selectivity by Dall's porpoise for prey within the 
family Myctophidae is suggested by the apparent 
abnormally high percentage of Protomyctophum thomp
soni in the diet. Over 82% of the myctophids iden
tified were P. thompsoni which, based on previous 
studies in this area, appears to be a high proportion. 
In a series of trawl samples taken in the Bering Sea 
and North Pacific Ocean, myctophids made up over 
72% of the fishes present. Only 2.9% of these were 
P. thompsoni, the majority (95%) belonged to the 
genus Stenobrachius (Pearcy et al. 1979). 

G. ABUNDANCE ESTIMATES. 

Marine mammal census surveys were conducted by 
U.S. observers from 1978 to 1981 onboard research 
vessels of the Governments of Japan and the United 
States, chartered survey vessels, and catcherboats of 
the Japanese salmon mothership fishing fleet. Details 
of the sighting methodology are described by Bouchet 

TABLE 10. Density estimates for the' Fishing Zone' sub
area. Stratum area: 20,274 square nautical miles. 
Track miles in area: 4,504 (423 transects). 

Percent Density (R) 
of area individuals/ Variance 

sampled nmi2 S2R 

200 meter strip 4.8 0.456 0.00309 
400 meter strip 9.6 0.280 0.00104 

(1981 ). Data were analyzed by the strip transect 
method described by Estes and Gilbert (1978) (cf. 
Bouchet, 1981 for details). 

Figures 2 and 3 show the distribution of sighting 
e.ffort in 1981 and the interval 1978-1981, respec
tively. Tables 7-9 summarize the results of the an
alyses, including density and abundance estimates for 
each area-year stratum, and estimates based on 
pooling the four years' data. Estimates are included 
for both 200 and 400 meter strip widths. Population 
estimates range from 740,000 (1978/400 meter strip) 
to 1,738,000 (1981/200 meter strip). Care must be 
taken in using these estimates of the total population, 
since the contribution of the" Eastern North Pacific" 
area to the total is large, and the amount of survey 
effort in this area is small. 

The most complete coverage of this western-central 
area was obtained in 1981, due to the additional 
sighting effort provided by the observers onboard the 
salmon catcherboats. These estimates (density: 
0.3-0.5Jnmi2; abundance: 327,000-497,000) (Tables 
7 and 8) are very similar to those obtained from the 
1978-1981 pooled data (density: 0.~.5/nmi2; ab
undance: 308,000-479,000) (Table 9). There was 
sufficient data from the catcherboat observers to 
permit the creation of an additional sub-area within 
the western-central area bounded by 52°N latitude 
on. the north, 175°E longitude on the east, 49°N 
lat1tude on the south, and l72°E longitude on the 
west. This is the area where much of the mother
ship fleet fishing effort is concentrated. Survey 
effort in this sub-area was much higher than in any 
of the larger areas and for the 400 meter strip cover
age approached 10%. Density estimates based on 
these data were 0.28 and 0.46 animalsfnmi2 for the 
400 and 200 meter strips respectively (Table 10). 

LITERATURE CITED 

BoucHET, G. C. 1981. Estimation of the abundance of Dall's 
Porpoise (Phocoenoides dalli) in the North Pacific Ocean and 
Bering Sea. Northwest and Alaska Fisheries processed report 
81-1, 25 p. Northwest and Alaska Fish. Cent., Nat!. Mar. 
Fish. Serv., NOAA, 7600 Sand Point Way N.E., Seattle, WA., 
98115. 

CoNOVER, W. J. 1971. Practical Nonparametric Statistics. 



RESEARCH BY THE UNITED STATES 131 

John Wiley and Sons, Inc., New York. 462 p. 
CRAWFORD, T. W. 1981. Vertebrate prey of Plwcoenoides dalli 

(Dall's porpoise) associated with the Japanese high seas 
salmon fishery in the North Pacific Ocean. Unpublished 
M.S. thesis, University of Washington, Seattle. 72 p. 

EsTEs, J. K., AND J. R. GILBERT. 1978. Evaluation of an 
aerial survey of Pacific walruses (Odobenus rosmarus divergens). 

J. Fish. Res. Board Can. 35 : 1130-1140. 
PEARCY, W. G., T. NEMOTO AND M. OKOYAMA. 1979. Meso

pelagic fishes of the Bering Sea and adjacent North Pacific 
Ocean. J. Ocean. Soc. japan 35 : 127- 133. 

SoKAL, R. R. AND F.J. ROHLF. 1979. Biometry: The prin
cipals and practice of statistics in biological research. W. H. 
Freeman and Company, San Fransico. 776 p. 

UNITED STATES CRAB RESEARCH IN THE 
EASTERN BERING SEA DURING 1981 

by R. S. Otto, R. A. Macintosh, T. M. Armetta, W. S. Meyers, and K. L. Stahl.* 

Crab research conducted during 1981 included con
tinuation of the annual trawl survey and tagging ex
periments. Research was focused on populations of 
red king crab (Parlithodes camtschatica), blue king crab 
(P. platypus), two species of tanner crabs (Chionoecetes 
bairdi and C. opilio) and Korean hair crab (Erimacrus 
isenbeckii). The 1981 eastern Bering Sea trawl survey 
began on May 22 and ended on July 30. The survey 
was conducted by the NOAA RJV Chapman and the 
University of Washington's R/V Alaska. A tagging 
cruise extended fromMay 21 to June 31 aboard the 
MJV Valiant, a commercial crabber that was chart
ered for this purpose. 

1981 TRAWL SuRVEY 

The 1981 survey covered a slightly smaller area 
than the 1980 survey (Fig. 1 ), but still contained all 
commercially important concentrations of crab. The 
survey consisted of 386 tows and covered an area of 
approximately 121,000 square nautical miles. Each 
tow was of one-half hour duration and most tows 
were 1.4 to 1.8 nautical miles long. Multiple tows 
were made in much of outer Bristol Bay and in the 
Pribilof Islands area (Fig. 1) either to increase the 
precision of king crab population estimates or as part 
of a fishing power comparison study between the two 
vessels. The Chapman fished an 83-112 eastern otter 
trawl and the Alaska fished the standard 400-eastern 
otter trawl (see Wathne 1977 for descriptions). A 
series of 38 side-by-side tows was made to compare 
the fishing power of the two trawls. Aside from 
differences between the two nets, survey methods and 
data collection were identical to those reported in 
previous years. 

Survey data were analyzed using the area swept 

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Kodiak, Alaska. 

technique (Alverson and Pereyra 1969 )to provide 
estimates of stock density for each tow. The standard 
research trawl was assumed to have a gear efficiency 
of 1.0 in calculating stock density. Station by station 
estimates of density were combined using stratified 
random sampling methods (Cochran 1963) to estimate 
stock abundance. The distribution of commercially 
exploitable portions of various stocks and sampling 
density were used as criteria in stratification. Strata 
were grouped to provide abundance estimates within 
management districts. These districts are: Northern 
(north of approximately 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). 

VESSEL CoMPARisoN STuDY 

A side-by side comparative towing experiment was 
conducted in outer Bristol Bay to test the hypothesis 
that the relative fishing powers of the RJV Chapman's 
and the RJV Alaska's trawls were identical. In the 
course of the experiment, 38 tows were made at the 
centers of the shaded squares in Fig. l. A single tow 
was made in each square with the exception that two 
side-by-side tows were made in Fll and Fl2. An 
effective width of 12.2 meters was assigned to both 
nets. This effective width has been used for the 
400 eastern otter trawl for some years, but was pro
bably less than the wing-spread of the 83-112 trawl. 
For analytical purposes, using the same effective 
width is equivalent to comparing catches on the basis 
of distance (rather than area) fished and hence yields 
valid comparisons. 

Catches of the two vessels were compared using 
a paired Student's t-test (Steel and Torrie 1960) and 
by computing the relative fishing power of the Chap
man along with its 95% confidence interval by the 
method of Robson (1966). The raw data were also 
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FIGURE I. NMFS eastern Bering Sea crab survey areas in 1980 and 1981. 

transformed by adding 1.0 to the catch per square 
nautical mile and subsequently taking natural 
logarithms. Transformed catches were compared 
with paired t-tests as above. The 83- 112 trawls 
relative fishing power would be judged as statistically 
significant if its 95% confidence interval failed to 
overlap 1.0. 

None of the above tests showed that catch rates 
or relative fishing power of the Chapman differed from 
that of the Alaska (Table 1 ). Mean differences in 
paired t-tests were generally less than 15% of mean 
catch rates, and most relative fishing powers are re
asonably close to 1.0. Results for transformed data 
(not shown) were identical. We concluded that no 
adjustments of the Chapman's catch rates were neces
sary if an effective net width of 12.2 meters was chosen. 

TAGGING STUDIES 

Tagging experiments are underway on all com
mercially important king and tanner crabs (Table 2). 
In the case of red king crab, studies are conducted in 
order to monitor possible changes in migrations, 

growth rates or mortality rates. We have assumed 
that the same tagging methods employed for red 
king crab are applicable to blue king crab. Deve
lopment of a workable tag and collection of basic 
biological data are of about equal importance with 
respect to tanner crabs. Development of tags that 
are not lost during, and do not interfere with molting 
is an important goal. Currently, our tagging efforts 
are seriously hampered by low return rates. The 
causes of low return rates have not been well eluci
dated, but almost certainly are not a reflection oflow 
harvest rates. 

A small amout of data are available to quantify 
growth per molt in blue king crab and the two 
species of tanner crabs. There were 32 returns of 
blue king crab tags with sufficient information to 
estimate growth per molt. Of this total, 21 recap
tures were of crab that had been at large for 12 to 24 
months. These crab ranged from 139 to 155 mm in 
length when tagged and showed an average incre
mental growth ofl6.5 mm or 12% of carapace length. 
This increment is very similar to red king crab growth 
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TABLE 1. Results of the 1981 comparative fishing experiment between the R/V Alaska and the R/V Chapman. 
Means, differences, and the standard errors are in units of crabs per square mile. 

Catch Rates 

R /V Alaska R /V Chapman Mean Standard Relative 95% 
Difference Error Student's Fishing Confidence 

SPECIESa Mean Std. Err. Mean Std. Err. (d) (S4) tb Po were Interval 

Red King 

0' <110 1, 781.2 373.4 1,740.4 381.2 40.8 228.0 0.18 0.89 0.67-1.23 

0' 110-134 921.3 124.8 804.1 119.8 127.2 93.3 1.36 0.77 0.60-1.00 

0' >134 469.6 108.0 482.0 105.7 -12.4 79.0 -0.16 0.96 0.67-1.43 

~~ 4,795.8 1,532.6 4,192.2 1,033.6 603.6 701.4 0.86 0.80 0.62-1.05 
Total 5,937.5 1,549.0 5.386.5 1,204.2 551.1 704.4 0.78 0.94 0.74-1.20 

C. bairdi 

0' <110 270.6 55.4 283.6 71.4 -13.0 51.9 -0.25 0.98 0.74-1.34 

0' 110-134 364.6 78.5 349.4 71.7 15.2 62.5 0.24 1.04 0.75-1.48 

0' >134 477.4 160.6 311.7 93.9 165.8 109.8 1.51 0.75 0.52-1.11 

~~ 960.7 250.3 976.8 273.2 -16.1 234.6 -0.69 0.71 0.46-1.17 
Total 1,665.8 372.1 1,549.3 350.5 116.5 275.0 0.42 0.80 0.61-1.10 

C. opilio 

0' <95 9,084.1 3,844.2 7,939.7 3,201.6 1,144.4 1,120.4 1.02 0.97 0.77-1.24 
0' 95-109 767.3 316.5 720.7 288.2 46.6 84.8 0.55 1.31 0.89-2.01 

0' >109 190.4 51.0 216.7 46.8 -26.3 40.3 -0.65 1.00 0.71-1.48 

~~ 4,906.7 2,115.1 3,288.4 1,475.7 1,618.3 964.9 1.68 1.11 0.77-1.65 
Total 10,720.2 4,481.7 9,056.2 3,642.0 1,664.0 1,341.4 1.24 0.84 0.61-1.18 

a Numbers refer to carapace length of king crabs and carapace width for tanner crabs. Both measures are in millimeters. 
b None significant; all tests exclude (0, 0) pairs; sample sizes ranged from: 25- 36 for red king, 27-37 for C. bairdi, and 14---33 

for C. opilio. 
c Power ofR/V Chapman relative to R/V Alaska by Robson's (1966) method; all zero catches are excluded in this analysis. 

at comparable sizes. Returns of 13 C. bairdi ranging 
from 110 to 163 mm carapace width at tagging 
showed growth when at large for 7 to 12 months. 
The average growth increment was 21.8 mm corre
sponding to an increase of 15.8%. By comparison, 
the average growth increment for 16 returns of C. 
bairdi from Ugak Bay, Kodiak Island (NMFS unpub
lished data) was 24.6 mm or 18.6%. Tanner crabs 
in the Ugak Bay study were tagged in the fall of 1972 
and returns collected in the summer of 1973 through 
January 1974. The Ugak Bay crabs ranged from 
110-148 mm in width at tagging. Three C. opilio 
ranging from 110-124 mm in width when tagged 
showed an average growth of 13.3 mm or 11.4% . 

We are hopeful that more information on C. opilio 
will become available in the future. 

Double tagging of tanner crabs was carried out in 
1978, 1979, and 1980 for the purpose of estimating 
tag loss rates. Methods outlined by Seber (1973, 
Section 3.2.3) were used to calculate the probability 
of tag loss between time of tagging and the imme
diately following fishing season. No molting should 
have occurred during these periods. Calculated pro
babilities of tag loss were: 

Tagging Return Loss 
Species Year Year Tag Type Rate 

C. bairdi 1978 1979 Modified T-bar 0.523 
Disk 0.045 

1979 1980 Experimental T-bar 0.167 
Disk 0.118 

1979 1980 Experimental T-bar 0.087 
Standard T-bar 0.087 

C. opilio 1980 1980 Experimental T -bar 0.114 
Standard T-bar 0.139 

1980 1981 Experimental T-bar 0.026 
Standard T-bar 0.097 

It seems apparent that the " experimental " T-bar 
tag was a considerable improvement over the 
"modified" T-bar; and that loss rates of standard 
and "experimental" T-bar tags were nearly identi
cal. Rates ofT-bar tag loss are probably not much 
higher than those of disk tags. 

DISTRIBUTION AND ABUNDANCE OF CRABS 

Red King Crab 

Most red king crabs were found east of 165°W. 
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TABLE 2. Number of tagged crab released by the NMFS and reported recoveries (1978 through 1981 ). 

Number Released a 

Mod. 
Years Species Isthmus T-Bar T-Bar 

1978 C. bairdi 2,263 

P. platypus 312 

Exp. 
T-Bar Disk 

1,138 

Year 

1978 
1979 
1980 
1981 
1978 
1979 
1980 

Number Recoveredb 

Isthmus T-Bar 
Mod. Exp. 
T-Bar T-Bar Disk 

2/0 
123/46 88/2 
24/9 15/2 
6/3 Sf! 

16 
3 
3 

1979 C. bairdi 1,948 8,199 1,920 1979 
1980 
1981 

P. platypus 1,786 1979 
1980 
1981 

1980 C. opilio 5,454 10,879 1980 
1981 

P. platypus 5,380 1980 
1981 

1981 P. camtschatica 9,392 1981 

110 
104 

352 

c 

149/13 
42/11 

35f5 
115/12 

466/27 
204/3 

59/4 
218/3 

119/21 
51/11 

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/barbed shaft. Crabs tagged with T-bar or disk tags were double tagged. 

b Numerator: number of tags recovered. Denominator: number tagged crab known to be recovered without tags. 

... 

... 

... 

c Season in progress. 
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FIGURE 2. Distribution and relative abundance (numbers 
per square mile) of male red king crab (P. camtschatica) 

greater than 134 rom carapace length, in the eastern 
Bering Sea during May-July, 1981. 
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longitude and south of 59°N latitude. A few red 
king crabs were also found near the Pribilof Islands. 
The distribution of large males (Fig. 2) is represen
tative of the overall habitat. Other segments of the 
population (see Table 3 for size-sex groups) were dis-
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FIGURE 3. Distribution and relative abundance (numbers 
per square mile) of female red king crab (P. camlschatica) 

greater than 89 rom carapace length, in the eastern 
Bering Sea during May-July, 1981. 

tributed in approximately the same manner as large 
females (Fig. 3). The co-occurrence of large females 
and the larger size groups of males in 1981 was ex
tremely unusual. In most years, males larger than 
about 100 mm are usually found in areas offshore 
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TABLE 3. Annual abundance estimate (millions of crabs) for P. camtschatica in the Pribilof and Bristol Bay Dis-
tricts from NMFS surveys. 

Males 

Size:a <110 110-134 >134 120-134 

1969 41.0 20.3 9.8 9.6 
1970 9.5 8.4 5.3 5.2 
1972b 14.1 8.0 5.4 4.7 
1973 50.0 25.9 10.8 14.2 
1974 59.0 31.2 20.9 20.0 
1975 84.9 31.7 21.0 18.6 
1976 70.2 49.3 32.7 30.7 
1977 80.2 63.9 37.6 35.3 
1978 62.9 47.9 46.6 30.9 
1979 48.1 37.2 43.9 27.4 
1980 56.8 23.9 36.1 15.3 
1981 56.6 18.4 11.3 8.9 
LimitsC 
Lower 43.7 16.6 10.0 7.8 
Upper 69.6 20.3 12.5 10.0 

± % 23 10 12 12 

a Carapace length (mm). 
b Limited survey in 1971, not used for population estimate. 
c With 95% confidence. 

from areas having high concentrations of females. 
The drastic decline in abundance of male crab from 
1980 to 1981 largely eliminated areas of concentra
tion for crab greater than 110 mm, but did not de
crease their habitat. Overall, the population was 
concentrated slightly northward and eastward of 
where it was found in 1980. 

Population estimates for red king crab showed a 
general decline from 1979 through 1981 (Table 3). 
Declines in the abundance of males in the 120-134 
mm, and > 134 mm size groups from 1980 to 1981 were 
statistically significant and severe. Other declines in 
estimates from 1980 to 1981 were not significant and 
the abundance of small males ( < 110 mm) and large 
females ( > 89 mm) was remarkably stable. The modal 
group of large males that was present in 1980 and 
several previous years was absent in 1981 (Fig. 4). 
The majority of large males ( > 134 mm) were old 
shell crab in 1981 whereas the frequency of old shells 
has generally been less than 15% in prior years. 

The record fishery of 1980 removed some 21.0 
million crab from a Bristol Bay and Pribilof Islands 
population estimated at 36.1 million (Table 3). 
This should have left some 15.1 million crab on the 
grounds. There were an estimated 15.3 million crab 
in the 120-134 mm length group in 1980. Allowing 
an average growth of 15 mm, and for skip-molting 
and mortality rates of about 10% each, some 12.0 
million crab should have been recruited in 1981. 

Total 

71.1 
23.2 
27.5 
86.7 

111.1 
137.6 
152.2 
181.7 
157.4 
129.2 
116.8 
86.3 

73.2 
99.4 
15 

15 

~ 20 

lr 

~ t5 

:::! 
::::> 
z 10 

,.. 
21 

<90 

18.3 
4.9 
7.0 

24.8 
37.7 
70.8 
35.9 
33.5 
38.2 
45.1 
44.8 
36.3 

21.3 
51.2 
41 

... .. 

Females 

,.. 
" 

>89 

28.5 
13.0 
12.1 
76.8 
72.0 
58.9 
71.8 

150.1 
128.4 
110.9 
67.6 
67.3 

60.1 
74.5 
11 

.... , .. 

Grand 
Total Total 

46.8 117.9 
17.9 41.1 
19.1 46.6 

101.6 188.3 
109.7 220.8 
129.7 267.3 
107.7 259.9 
183.6 365.3 
166.6 324.0 
156.0 285.2 
112.5 229.3 
103.6 189.9 

87.0 168.8 
120.2 211.0 
16 11 

BRISTOL BAY 1980 

BRISTOL BAY 1981 

12S · ,,. . ... , .. ,._ ,. 
CARAPACE LENGTH (MM) 

FIGURE 4. Estimates of abundance for male (solid) and 
female (dashed) Bristol Bay District red king crab (P. 
camtschatica) by 5 mm length classes 1980 and 1981. 

Even with substantial natural mortalities of post
recruit crab, a population in excess of 20.0 million 
large (> 134 mm) crab was expected. Preliminary 
data from the 1981 fishery, however, confirmed 1981 
survey results in that few crab were available. The 
above strongly suggests differential mortality between 
males and females. The cause of such differential 
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TABLE 4. Annual abundance estimate (millions of crabs) for P. platypus in the Pribilof District from NMFS 
surveys. 

Males Females 
Grand 

Size a <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 I 1.3 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 110.2 
1981 5.4 5.0 4.8 1.4 4.2 10.4 3.4 11.6 15.0 25.4 
Limits0 

Lower 2.9 4.1 2.4 0.9 3.4 7.8 0.8 8.3 10.8 20.5 
Upper 7.9 5.8 7.3 1.8 4.9 13.0 6.1 14.8 19.2 30.3 

± % 46 16 51 32 18 25 77 28 28 19 

a Carapace length (mm). 
b Estimates for females and grand total considered unreliable in 1980. 
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c With 95% confidence. 
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mortality is not known. 
The sharp decline in the abundance of pre-recruit 

crab in the 120-134 mm length group indicated that 
recruitment will remain low over the next one to 
two years. Long term effects of this decline are 
unknown but the frequency of egg bearing females 
and relative clutch size by size group in 1981 did not 
differ from those observed in the past (Macintosh et 
al. 1979). It follows that the reproductive potential 
of the red king crab population is currently unaffected 
by recent declines in the abundance of large males. 
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per square mile) of female blue king crab (P. platypus) 
greater than 89 mm carapace length, in the eastern Bering 
Sea during May-July, 1981. 

,., 

Blue King Crab 

Blue king crab were found near the Pribiloflslands, 
St. Matthew Island and to the northwest along the 
U.S.-USSR convention line (Figs. 5-6). From south 
to north, blue king crab populations become less 
dense and are composed of progressively smaller 
animals (Fig. 7). Pribilof Island crab occupied the 
quadrant northeast of the islands while St. Matthew 
Island crab occurred south and west of that island. 
Distributions within these small ranges do not vary 
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much from year to year for any size-sex group. The 
best explanation for the scarcity of female crab in the 
St. Matthew area (Fig. 6) is that they were con
centrated very close to the island, on rocky, untrawl
able bottom. Fewer crab were taken this year north
west of St. Matthew Island than have been taken in 
the past. 

Estimates of the abundance of blue king crab in 
the Pribilof Islands area (Table 4) indicated a declin
ing trend in the total number of males from 1975 to 
1980, and an increase from 1980 to 1981. The 1981 
female population estimate was almost twice that of 
1979 but this difference is not statistically significant. 
Population estimates for females in 1980 were unreli
able and should be ignored. The abundance of large 
males ( < 134 mm carapace length) appears stable 
from 1978 to 1981. Low abundance of intermediate
sized males (110-134 mm) from 1979 through 1981 
causes some concern. However, in the past, the 
abundance of intermediate-sized males has not been 
well correlated with later abundance of large males. 
Increased abundance of small males ( < 110 mm) 
from 1980-1981 was statistically significant and also 
shows prominently in Fig. 7. The general shape of 
male size frequency distributions did not change from 

1980 to 1981 in spite of a record fishery of 5,000 t in 
1980 (Eaton 1981). 

A continuous series of annual abundance estimates 
for the St. Matthew Island stock is available from 
1978 onward. Survey trawl catches of females and 
small males have generally been small and little can 
be said about trends in abundance. Male crab enter 
the fishery at about 120 mm carpace length. Abun
dance estimates for males :;:: 120 mm were 1.9, 2.1, 
2.5, and 3.1 million crab for the years 1978-1981. 
The abundance of males in the 105- 119 mm length 
group was 3.3, 3.0, 3.0, and 2.2 million crab over 
the same period. These figures suggest little change 
in the male population. Size frequency distributions 
(Fig. 7) show a general shift towards larger sized 
males from 1980 to 1981. The 1981 fishery produced 
a record 2,000 t and hence corroborates survey de
rived trends for large males. 

C. bairdi 

This species is found throughout the portion of the 
survey area east of the Pribilof Islands and south of 
58°N. latitude (Figs. 8-9). West ·of the Pribilofs, 
they are found in a narrow band associated with con
tinental shelf edge and slope waters. Large males 
(Fig. 8) were generally found in the area surrounding 
the Pribilofs and to the east although a few of them 
occurred elsewhere. Due to recent declines in 
abundance, large males no longer show strong con
centrations in any area. The general features of the 
distributions for size-sex groupings other than large 
males (see Tables 5-6) mirror those depicted for 
large females (Fig. 9). From southeast to northwest, 
C. bairdi tend to exhibit smaller average and maxi
mum sizes (Fig. 10) and a trend toward decreasing 
size at maturity (Somerton 1981). 

The abundance of male C. bairdi in the southern 
Districts (Table 5) showed a statistically significant 
decline from 1980 to 1981 for small males ( < 85 mm 
carapace width), large males (> 129 mm) and total 
males. By contrast, the abundance of medium-sized 
males and of females was stable. 

Changes in abundance of C. bairdi in the Northern 
District (Table 6) were not statistically significant. 
From 1980 to 1981 there was a progression of modal 
groups among males and the lack of crab < 70 mm 
(Fig. 10) suggested declining recruitment. 

C. opilio 

This species was broadly distributed in the survey 
area (Figs. 11-12) and is found in all parts of the 
eastern Bering Sea shelf except nearshore waters 
along the Alaska mainland. The general distribu
tions of small ( < 110 mm) males and all females are 
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TABLE 5. Annual abundance estimates (millions of crabs) for tanner crabs for the Pribilof and Bristol Bay Dis-
tricts from NMFS surveys. 

C. bairdi 

Males Females 
Grand 

Size:a <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 220A 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 
Limitsb 
Lower 84.7 187.8 19.7 308.6 203.0 58.2 280.3 617.7 
Upper 127.2 238.6 25.7 375.1 445.5 100.1 526.4 872.6 
± % 20 12 13 10 37 26 31 17 

C. opilio 

Males Females 
Grand 

Size:o. <110 >109 Total <65 >64 Total Total 

1973 115.2 84.7 199.9 26.4 26.8 53.2 253.1 
1974 1,480.3 246.7 1,727.0 1,415.3 195.9 1,611.4 3,338.4 
1975 1,916.7 274.8 2,191.5 3,213.1 194.3 3,407.4 5,598.9 
1976 2,221.1 181.6 2,402.7 4,867.1 697.3 5,564.4 7,967.1 
1977 1,850.9 137.3 1,988.2 5,855.0 535.5 6,390.5 8,378.7 
1978 830.2 78.4 908.6 1,233.1 111.4 1,344.5 2,253.1 
1979 769.9 105.9 875.8 2,232.5 156.6 2,389.1 3,264.9 
1980 570.5 53.6 624.0 2,867.2 92.5 2,959.6 3,583.7 
1981 987.0 15.7 1,002.7 1,962.1 129.7 2,091.8 3,094.5 
Limitsb 
Lower 823.8 13.6 839.4 1,455.4 72.3 1,581.9 2,559.1 
Upper 1,150.3 17.7 1,166.0 2,468.7 187.2 2,601.7 3,630.0 
± % 17 13 16 26 44 24 17 

C. bairdi X C. opilio 

Males Females 
Grand 

Size:a. < 110 >109 Total < 65 >64 Total Total 

1973 
1974 
1975 47.5 33.8 81.3 190.8 28.9 219.7 301.0 
1976 27.8 16.5 44.3 1.1 13.9 15.0 59.3 
1977 141.2 15.4 156.6 141.2 53.7 194.9 351.5 
1978 11.8 5.6 17.5 7.5 8.7 16.2 33.8 
1979 9.8 4.9 14.7 25.9 20.4 46.3 61.0 
1980 1.9 1.7 3.7 .2 4.8 5.0 8.7 
1981 1.4 0.8 2.1 3.4 4.5 7.9 10.0 
Limitsb 
Lower 0.9 0.4 1.5 0.3 1.2 3.4 5.5 
Upper 1.8 1.1 2.7 6.5 7.8 12.4 14.6 

± % 34 46 28 92 73 57 45 

a. Carapace width (mm). 
b With 95% confidence. 
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TABLE 6. Annual abundance estimates (millions of crabs) for tanner crabs in the Northern District from NMFS 
surveys. 

C. bairdi 

Males Females 
Grand 

Size:a <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 
Limitsb 
Lower 5.8 9.9 0.0 25.4 18.6 0.5 22.4 63.4 
Upper 40.8 38.9 0.7 70.8 83.6 7.4 87.7 142.8 

± % 75 59 89 47 64 88 59 38 

C. opilio 

Males Females 
Grand 

Size:a <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 
1979C 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 
Limitsb 
Lower 723.8 4.2 730.3 717.9 1.6 762.4 1,653.7 
Upper 1,145.0 8.8 1,151.5 1,556.9 92.3 1,606.3 2,596.9 
± % 23 35 22 37 97 36 22 

C. bairdi X C. opiliod 

Size a <110 

1978 0.6 
1979 1.1 
1980 1.3 
1981 0.0 
Limitsb 
Lower 0.0 
Upper 0.0 

± % 0.0 

a Carapace width (mm). 
b With 95% confidence. 

Males 

>109 Total 

0.1 0.7 
0.4 1.5 
0.7 2.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

Females 
Grand 

<65 >64 Total Total 

0.3 0.7 1.0 1.7 
2.0 1.6 3.6 5.1 
4.6 10.9 15.6 17.6 
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 

c Survey estimates of the smallest size groups in 1979 are not comparable to other years due to large differences in area coverage. 
d All estimates less than 0.05 in 1981. 

similar to the distribution of large females (Fig. 12). 
From south to north along any meridian, the average 
size of crab decreases coincidentally with water tem
perature. By consequence, larger males (Fig. II) 
tend to be found on the southern and southwestern 
fringes of the population's distribution. Because of 
recent declines in abundance, large males do not 
show areas of high concentration that characterized 
their distribution in previous years. In contrast with 
C. bairdi, C. opilio are concentrated on flat relatively 

shallow (<150m) portions of the shelf and concen
trations are atypical of relatively warm slope waters. 
Localized changes in relative abundance occurred 
from 1980 to 1981 but these were minor. 

The abundance oflarge male (> 109 mm carapace 
width) C. opilio in southern Districts declined sharply 
from 1980 to 1981, while that of smaller males in
creased (Table 5 ). Changes in male abundance were 
statistically significant. There were no statistically 
significant differences in female abundance. Record 
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.. 

landings of 24,000 t or 34.4 million crab in 1981 
(Eaton 1981) undoubtedly contributed to declining 
abundance. Lack of recruitment, however, appears 
to be the basic cause of declining abundance over 
the past several years. Increased abundance of small 
males (Fig. 13) provides some hope that declining 
abundance will be reversed. 

Statistically significant declines in the abundance 
of small male ( < II 0 mm) and small female ( < 65 
mm) C. opilio in the Northern District (Table 6) are 
not easily explained. Examination of size frequency 
distributions (Fig. 13) indicates that most of the 
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declines in abundance are associated with crab less 
than 55 mm in width. Since most of the Northern 
District (87%) was surveyed by the RJV Chapman, 
it is possible that apparent declines in abundance 
were caused by differences in size selectivity between 
the 83-112 trawl (1981 survey) and the standard 
400-eastern trawl (1980 survey). Differences in size 
selectivity were not, however, detected during the 
comparative trawl study. It follows that declining 
abundance of small crab may indicate intermittent 
recruitment in the Northern District. 

The abundance of large males and females is either 

TABLE 7. Annual abundance estimates (millions of 
crabs) for Korean hair crabs (Erimacrus isenbeckii) from 
NMFS surveys. 

Pribilof District 

Males 

Size:a. <90 >89 Total 

1979 3.5 8.4 11.9 
1980 4.8 10.4 15.1 
1981 5.1 13.1 18.1 
Limitsb 
Lower 2.2 9.9 13.9 
Upper 7.9 16.3 22.4 

± % 56 24 23 

Bristol Bay District 

1979 2.5 6.3 8.8 
1980 1.1 2.5 3.6 
1981 1.0 2.7 3.7 
Limitsb 
Lower 0.4 2.1 2.8 
Upper 1.7 3.3 4.6 

±% 60 22 23 

Northern District 

1979 0.4 1.4 1.8 
1980 0.1 0.8 0.9 
1981 0.0 0.2 0.2 
Limitsb 
Lower 0.0 0.0 0.1 
Upper 0.1 0.3 0.4 

± % 136 80 69 

a. Carapace length (mm) . 
b With 95% confidence. 

Females Grand 
Total Total 

0.3 12.2 
2.3 17.4 
0.3 18.4 

0.1 14.2 
0.5 22.7 

70 23 

0.9 9.7 
0.7 4.3 
0.5 4.2 

0.2 3.3 
0.8 5.1 

54 21 

0.4 2.2 
<0.1 0.9 

0.0 0.2 

0.0 0.1 
0.1 0.4 

200 65 

stable or increasing slightly in the Northern District. 
There have been no landings from this area over the 
past year and recruitment trends are not clear. 

Hybrids 

The distribution of hybrid (C. opilio x C. bairdi) 
tanner crabs corresponded to the zone of overlap 
between habitats of the parent species. The distri
bution of large females (Fig. 14) is representative. 
Changes in distribution from 1980 to 1981 were not 
remarkable. 

Apparent abundance of hybrids continued to de
cline in both Northern and southern Districts (Tables 
5-6). Many of these declines are statistically signi
ficant. There is no ready explanation for this trend 
but abundance of hybrids is associated with generally 
declining abundance of both parental species. 

Korean Hair Crab 

Korean hair crab occurred from the Pribilof Island 
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FIGURE 17. Estimates of abundance for male (solid) and 
female (dashed) Pribilof District Korean hair crab (E. 
isenbeckii) by 5 mm length class, 1980 and 1981 . 

area to the north side of the Alaska Peninsula and 
Bristol Bay (Figs. 15-16). A few scattered indivi
duals also occurred northwest of the Pribilofs. Large 
males were widely distributed, but large concentra
tions occurred only in the Pribilof Island area. 
Small males (not shown) occurred in two distinct 
aggregations, one around the Pribilofs and one just 
north of the Alaska Peninsula. The distribution of 
females mirrors that of small males. Distributions of 
crab in all size-sex categories were similar in 1980 
and 1981. 

Estimated abundance of male hair crab in the 
Pribilof District has been increasing for the past 
three years (Table 7), although changes have not 
been statistically significant. Abundance has de
clined slightly in other areas. Very few females are 

taken during the survey and abundance estimates are 
not meaningful. Size frequency distributions of 
males are unimodal (Fig. 17), and provide little in
formation on possible recruitment patterns. 

The hair crab fishery is developing rapidly and 
about 1,000 t were taken in 1981. The smallest crab 
taken are currently about 90 mm carapace length. 
Abundance of male crab larger than 90 mm is high 
enough for development of directed fisheries in the 
Pribilof area. To date, however, most landings have 
resulted from incidental catch during tanner crab 
fisheries. 
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