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LETTER OF TRANSMITTAL 

In compliance with Article III (I) (f) of the International Convention for the High 
Seas Fisheries of the North Pacific Ocean and Rule 29 of the Rules of Procedure, it is 
my pleasure as Chairman of the International North Pacific Fisheries Commission 
to present my compliments to the Contracting Parties and their Commissioners and 
to transmit herewith the report described below. 

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year terminating with the adjournment of its 20th Annual 
Meeting, held in Tokyo, Japan, from October 22 through November 9, 1973. It 
contains a summary account of the 20th Annual Meeting, a brief resume of activities 
during the interim period between annual meetings, and summaries of investiga
tions which the three national fishery research agencies carry out under the planning 
and coordination of the Commission. The views expressed in these research sum
maries 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 lan
guages. The accuracy of translation is the responsibility of the Secretariat. 

KENJIRO NISHIMURA, 

Chairman. 



I. REPORT OF THE 20TH ANNUAL MEETING-1973 

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 ratifica
tions among Canada, Japan, and the United States. 
The purpose of the Convention is to ensure that the 
fishery resources of the Convention area are main
tained at the level of maximum sustained productivity. 
The Convention established the International North 
Pacific Fisheries Commission, which promotes and 
coordinates scientific studies and recommends con
servation measures as required to accomplish the 
purpose of the Convention. The Commission is 
composed of three national sections, each consisting of 
not more than four members appointed by the govern· 
ments of the respective Contracting Parties. The 
Commission meets at least once annually, and oftener 
when necessary, and conducts its business between 
meetings through its permanent Secretariat in Van
couver, Canada. The following is a report of the 
Commission's 20th Annual Meeting, the only meeting 
held during 1973. 

2. TIME AND PLACE OF MEETING 

The 20th Annual Meeting of the International 
North Pacific Fisheries Commission was held in Tokyo, 
Japan, from October 22 to November 9, 1973, under 
the chairmanship of Commissioner Kenjiro Nishimura 
of Japan. During the two weeks immediately 
preceding the plenary sessions of the Commission, 
meetings of the Standing Committee on Biology and 
Research and its various sub-committees were held. 
Because Commissioner Kenkichi Nakabe of Japan, 
Chairman of the Committee, was unable to attend 
owing to illness, Chairman Nishimura took the chair 
in his place. Dr. Y. Fukuda and Mr. K. Mimura, 
also of Japan, acted as scientific conveners of the 
Committee on Biology and Research. The Standing 
Committee on Finance and Administration met during 
the period November 6- 9, with Commissioner Elmer 
E. Rasmuson of the United States as Chairman. The 
Ad Hoc Committee on Abstention met under the 
chairmanship of Commissioner C. R. Levelton of 
Canada on November 6 and 8. This committee's 
Scientific Sub-Committee and Editorial Sub-Com
mittee each met on November 1 and 2. 

3. PARTICIPANTS 

Persons participating in the 20th Annual Meeting 
are listed in Appendix 1 of this report, which also shows 

committee assignments. Changes in Commission 
membership which occurred during the year are 
indicated on the inside front cover of this annual re
port. As in past years the Commissioners of each 
national section were assisted by a number of advisers 
and experts. At the invitation of the Commission, the 
International Pacific Halibut Commission was re
presented by observers who also acted as technical 
consultants on matters pertaining to halibut. The 
Commission values highly the cooperation and 
assistance shown in this consultation service. The 
total number of participants was 135, including 17 
from Canada, 64 from Japan, 34 from the United 
States, 3 permanent and 15 temporary members of the 
Secretariat, and 2 observers. 

4. AGENDA 

The agenda for the 20th Annual Meeting, as 
adopted by the Commission, is Appendix 2 of this 
report. The sections of this report which follow cover 
the Commission's actions in relation to each item on 
the agenda. 

5. THE OPENING SESSION 

The first plenary session was held on November 5, 
1973, in Room 751 of the Ministry of Foreign Affairs 
in Tokyo, Japan. At this session, which was open to 
the public, there was an address of welcome, state
ments by the national sections, and an address by the 
Chairman. 

His Excellency, Mr. Yoshio Sakurauchi, Minister of 
Agriculture and Forestry for Japan, addressed the 
session. He first expressed a hearty welcome on be
half of the Government of Japan to the Canadian and 
U.S. delegations. He said that Japan was happy to 
host the Commission's 20th Annual Meeting. For 
20 years, with the cooperation and mutual understand
ing of the Commissioners and all others concerned, 
the Commission had contributed much to the exploita
tion and conservation of fishery resources in the North 
Pacific, its area of concern. Mr. Sakurauchi took the 
opportunity to express profound admiration for the 
strenuous efforts of all Commissioners, scientists, and 
others concerned. 

Mr. Sakurauchi noted that everyone was well aware 
of the importance of fisheries in the national life and 
economy of Japan and that the Government of Japan 
has been striving to ensure sound development. The 
North Pacific has been Japan's most important fishing 
ground for salmon, crabs, groundfish, etc., and it is 
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natural for Japan to be positive in seeking ways and 
means of exploiting resources in the area. In order to 
meet recent intensified demands for marine products, a 
great deal of expectation is placed on the North 
Pacific Ocean. 

Mr. Sakurauchi remarked that Japan has co
operated closely with other countries concerned with 
exploitation and conservation of fishery resources and 
has taken rational conservation measures based on 
scientific grounds through activities in the Commission 
and other international fishery organizations. Japan 
would like to enlarge and strengthen cooperative 
relationships in order to further develop the fisheries of 
concern to the three countries. 

The law of the sea problem, an important movement 
which, Mr. Sakurauchi felt sure, would greatly affect 
international fishing in the near future, was drawn to 
the attention of the Commission. Mr. Sakurauchi 
expressed the firm belief that the role and achieve
ments of the Commission would contribute to the 
establishment of orderly systems of law of the sea. 
From the achievements and experiences of the Com
mission, suitable and reasonable management of 
fishery resources would be realized through close 
cooperation of all the countries concerned. Japan 
would like to have a frank and constructive exchange 
of views among the countries concerned with a view to 
establishing an impartial order of the law of the sea, in 
the spirit of the Commission. In this sense, Mr. 
Sakurauchi hoped the meeting would be successful, 
through cooperation and mutual understanding. 

In conclusion, Mr. Sakurauchi expressed the hope 
that the Canadian and U.S. participants would take a 
full look at the real life of Japan, thereby deepening 
understanding of the country, and that their stay in 
Japan would be pleasant. 

Commissioner C. R. Levelton, Chairman of Cana
dian National Section, addressed the session, ex
pressing pleasure at having the opportunity to speak 
on behalf of his section and extending sincere thanks to 
Mr. Sakurauchi for the warm welcome just extended. 
Mr. Levelton said that the Canadian delegation 
always enjoyed visiting Tokyo and looked forward to 
renewing old friendships. Mr. Levelton conveyed 
the good wishes of Dr. W. M. Sprules to his many 
friends. Dr. Sprules had retired recently from the 
Public Service of Canada after a long and outstanding 
career in the fisheries field and Mr. Levelton was sure 
that his valuable contribution to the Commission 
would long be remembered. 

Mr. Levelton introduced a new Canadian Commis
sioner, Mr. Rodney Allan Pierce of the Prince Rupert 
Fishermen's Cooperative Association, noting that he 
was a capable and successful fisherman who had a 

great deal of experience in advising the Canadian 
Government on fishery matters. Mr. Levelton felt 
that Mr. Pierce would provide valuable assistance in 
the difficult problems facing the Commission. 

Mr. Levelton noted that Commissioner Kenkichi 
Nakabe of Japan was not present owing to illness and 
wished him a speedy recovery. Also, Mr. Levelton 
expressed regret that Mr. Edward W. Allen and 
Mr. Philip M. Roedel of the United States were not 
present and extended good wishes to their alternates, 
Ambassador Donald L. McKernan and Mr. Robert 
W. Schoning. Mr. Levelton felt that the capabilities 
and experience in fisheries matters of these two 
gentlemen would be appreciated in the resolution of 
the Commission's many problems. 

Mr. Levelton welcomed the new Assistant Director, 
Mr. G. K. Gunstrom. He also extended an expres
sion of deepest sympathy to Mr. Toshio Isogai, 
Executive Director, in view of his deep personal 
family loss. 

Following these introductory remarks, Mr. Levelton 
addressed the Commission as follows : 

During the many years of its operation, the Commission, 
through the work of its scientists, has made a tremendous con
tribution towards an understanding of the various stocks of fish 
in the North Pacific Ocean, stocks which are important to all 
three nations party to this Commission. The knowedge gained 
has enabled us to take action to protect certain species of fish 
to ensure their use in perpetuity. It has also aided us signifi
cantly in identifying fisheries which are the cause of concern to 
us and where action is required to conserve the stocks of fish 
involved. 

While we in Canada have developed a position for the Law 
of the Sea Conference, I want to reiterate here our opposition to 
high seas salmon fisheries. We contend that such fisheries fail 
to give recognition to the efforts and costs to the coastal state 
in maintaining the salmon spawning areas in a suitable condi
tion, and in protecting both the adults and young while in fresh 
water and within the territorial sea, and the benefits foregone 
in preventing development such as hydroelectric works on salmon 
spawning streams. 

Mr. Chairman, I wish to make reference to two matters of 
special concern to the Canadian Section. The first of these is 
the continued decline of the Bering Sea halibut fishery in spite 
of severe restrictions on setline operations in recent years. While 
we recognize that nations not party to this Convention are fishing 
in the North Pacific Ocean, our fishermen are becoming in
creasingly impatient over the seeming inability of this Commis
sion to cope with this problem. North American line fishermen 
again face severe restriction of their operations in the Bering 
Sea, and in this light, their impatience is understandable. 
Coupled with the problem in the Bering Sea is the apparent 
decline in the abundance of halibut in the Convention Area 
south of the Aleutian Islands where, again, special restrictive 
measures will undoubtedly be required if we are to prevent 
decimation of the stocks. We strongly urge the Commission to 
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recommend to the respective governments immediate action to 
halt the continuing decline of halibut and to rebuild these stocks 
to their former productive levels. 

The second matter of concern is the apparent increase in fishing 
effort on the high seas on stocks of salmon originating in the 
Yukon River. Canadian portions of this river system contribute 
heavily to the reproduction of these salmon and there are sub
stantial food fisheries by our Native Indians, as well as a develop
ing commercial operation. We therefore urge that the Commis
sion give serious consideration to implementing measures aimed 
at conserving the stocks of salmon involved. 

We note with satisfaction that after several years of delay in 
implementing a research program on blackcod, one is now in 
progress. 

The Law of the Sea Conference now lies only a few months 
head of us. A number of preparatory meetings have already 
been held. Trends appear to be developing which will enable 
coastal nations which have the greatest socio-economic interest 
in the resources found off their coasts to extend their jurisdictions 
and to ensure effective management of marine resources into the 
future. The work and accomplishments of the various fishery 
commissions around the world is under close scrutiny by the 
greatest number of experts ever assembled. While we have on 
many earlier occasions justly praised the work of this Commission, 
we in Canada have been concerned over our inability to come 
to agreement on a number of important matters, including the 
development and implementation of measures to conserve certain 
stocks of fish in the North Pacific Ocean. The demand for 
fishery products around the world is intensifying, and has done 
so rapidly over the past twelve months. This puts increasing 
pressure on the available stocks of fish and places upon us, in 
the absence of other means, the responsibility to take the requisite 
conservation action. We in the Canadian Section have said 
before that our mutual aim is to achieve maximum sustainable 
productivity of the North Pacific fisheries. Let us work more 
effectively to that end. 

Mr. Chairman, the Canadian National Section looks forward 
to again meeting our colleagues from Japan and the United 
States. I hope that our discussions will be frank and construc
tive and that decisions will be made on the several problems 
facing us to the mutual benefit of all three nations. 

Before ending my address, I would be remiss in my duty if 
I failed to recognize that a milestone in the history of this Com
mission has been reached. This is our twentieth annual meeting 
and, in honouring this occasion, it gives me a great deal of 
pleasure to present to the Commission, on behalf of the Canadian 
delegation, this gavel for the use of our chairmen, now and in 
the future. 

Commissioner Milton E . Brooding, Chairman of the 
U.S. National Section, addressed the session. He said 
it was a privilege and a special honor to have the 
opportunity to express the gratitude of the U.S. Sec
tion for the welcome extended by Mr. Sakurauchi. 
The U.S. delegation always looked forward to the 
hospitality of Tokyo, especially so this year, the 20th 
Anniversary of the Commission. Mr. Brooding 
introduced two alternate Commissioners, Ambassador 
Donald L. McKernan and Mr. R . W. Schoning, 

reviewing briefly their careers in fishery affairs, and 
noted with regret that Commissioner Edward W. 
Allen was not able to be there for reasons of health. 

Mr. Brooding welcomed the new Canadian Com
missioner, Mr. Pierce, and said the U.S. Section 
looked forward to working with him. He also 
expressed good wishes to Mr. Giske, Mr. Pierce's 
predecessor, and regret that Commissioner Nakabe 
was ill and unable to attend. 

Mr. Brooding expressed pleasure at the appointment 
of Mr. G. K. Gunstrom as Assistant Director and 
trust that he was enjoying the challenge of his new 
assignment. Condolences were extended to Mr. 
Isogai in his recent personal loss. 

Mr. Brooding then addressed the Commission as 
follows: 

The United States has strongly supported the work of the 
International North Pacific Fisheries Commission since its begin
ning nearly twenty years ago. We are encouraged by the 
progress of the Commission in promoting scientific research on 
some major fish stocks in the North Pacific region. Yet there 

are some very definite and complex problems related to the 
conservation of major resources in the North Pacific area which 
will make our work even more difficult if the Commission is to 
continue to make progress and to be a viable organization in 
the future. 

We trace this problem back to when the Convention was 
drafted and the difficulty at that time of foreseeing the great 
expansion that has occurred in fisheries on stocks other than 
those of primary importance in the early years. It has been 
argued that certain language of the Convention can preclude 
the Commission from study and consequently the recommenda
tion of conservation measures for some of these important re
sources. The United States Section continues of the view, how
ever, that the Commission has in broad terms the authority and 
indeed the obligation to respond to the complex problems which 
have arisen from the dynamic expansion of fisheries in the Con
vention area. We consider this to be one of the fundamental 
tenets of the Preamble to the Convention. 

In addition to the overriding problem of effecting adequate 
conservation of all stocks in the Convention area, the United 
States Section wishes to note several critical issues on which we 
need an agreed program of positive action. In short, the United 
States Section cannot accept a continuance of past practices as 
being responsive to our obligations for conservation under the 
Convention. If we cannot obtain adequate progress, the United 
States will need to look at other means of conserving resources 
in the North Pacific region. 

First and foremost of these is the very serious situation of tht> 
Bristol Bay sockeye salmon runs. Last year we expressed our 
grave concern about the very low forecast for salmon runs to 
Bristol Bay in 1973. We noted that the Bristol Bay run in 1972 
was the lowest in recorded history and that the outlock for 1973, 
1974, 1975, and 1976 was also for poor runs. In fact the 1973 
Bristol Bay run was below the forecasted level and even fewer 
fish returned than in 1972. The forecast for 1974 indicates an 
extremely critical situation as the total run is expected to be 
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only about half our spawning requirements. At the present time, 
Alaska authorities contemplate permitting no harvest of sockeye 
salmon in Bristol Bay in 1974. Such drastic measures, involving 
deprivation of numbers of our people of their means oflivelihood 
would be almost without precedent. 

Last year we urged Japan to give special consideration to the 
conservation of these stocks. We understood that Japan would 
consider the Bristol Bay situation in operating their 1973 high 
seas fishery but preliminary information available to us indicates 
that this was not the case. We will be most interested in examin
ing information available at this meeting on the high seas catch 
and effort relative to Bristol Bay salmon in 1973, as compared 
with that in previous years. It is perfectly clear that intercep
tion of these runs on the high seas in 1974 can seriously affect 
the maintenance of Bristol Bay sockeye runs and jeopardize 
efforts to conserve and perpetuate this valuable resource. We 
wish to emphasize that we are dealing here with the question of 
the very survival of what heretofore have been the largest sockeye 
salmon runs in the world. Surely the absolute necessity of re
straints on the high seas fishery in the interests of conservation 
must be obvious to us all. 

Concerning other western Alaska salmon stocks, there is evi
dence that the mothership fishery in the central Bering Sea takes 
substantial numbers of chinook salmon from this region. A de
cline in recent landings of chinook in western Alaska is indicative 
of a conservation problem with regard to these stocks. We urge 
the Commission to intensify the study of vulnerability of chinook 
and chum salmon to the high seas fishery west of 175° west 
longitude in the central Bering Sea. We are hopeful that the 
Commission's scientific advisors will be able to bring forward 
new information on this problem. 

While on the subject of salmon, I would like to dwell for a 
moment on the very serious concern that has been generated in 
our country by the continuation of salmon abstention violations 
which are in contravention of our Convention. These have 
not been minor violations involving vessels straying over the 
provisional abstention line; they have been flagrant violations 
involving purposeful illegal activity by vessels fishing up to 700 
miles east of the abstention line. We are led to believe that the 
penalties associated with these violations are insufficient to deter 
other would-be offenders, and we will wish to discuss our growing 
concern about this matter in more detail later in the consulta
tions. 

The United States Section feels a greatly increased concern 
about the drastic reduction in halibut abundance in the eastern 
Bering Sea. We are anxious to examine the results of the Com
mission's intensified studies this year on the effects of trawling 
on halibut stocks in all areas and the Commission's efforts to 
acquire more data on the mortality of halibut caused by trawlers. 
We further urge the Commission to hasten to devise measures 
to alleviate the effects on juvenile halibut of the large trawl 
fisheries in the Bering Sea. We urge the Commission to consider 
favorably the adoption of supplemental conservation measures 
that go beyond those affecting the setline fishery. In this con
nection, and beyond the fact of the disappearance for practical 
purposes of the setline fishery for halibut in the eastern Bering 
Sea, we must call attention to the extremely serious situation 
faced by the entire United States and Canadian halibut fishery 
in the northeastern Pacific. There is reason to believe that this 

situation has been brought about in large part by the impact of 
foreign trawlers on the halibut stocks, particularly on juvenile 
halibut. The best efforts of the United States and Canada to 
reverse this trend through the imposition of increasingly severe 
conservation measures have not succeeded. It is our strong view 
that this Commission has a responsibility to assist in these efforts 
to prevent the demise of an important and long-established 

fishery. 
There are several other items in this general connection which 

we will wish to discuss during this meeting. For example, we 
have serious questions on the adequacy of halibut conservation 
measures and their enforcement both east and west of 17 5° west 
longitude. We see the incidental catch of tanner crab by trawlers 
to be a major factor in the mortality on the resource. 

Mr. Chairman, the United States Section recognizes that the 
Commission faces many complex and critical problems. We 
recognize that some differences in opinion exist which make the 
Commission's task that much more difficult. Nevertheless, we 
believe that the Commission has an unsurpassed opportunity 
this year to demonstrate its willingness to meet the great challenge 
presented by the changing circumstances of fisheries in the North 
Pacific. We trust the Commission will seize this opportunity 
at this meeting. 

Commissioner Toshihiko Ohba addressed the 
session on behalf of the Japanese National Section. 
He expressed appreciation for the welcome extended 
by Mr. Sakurauchi and said he was giving his address 
on behalf of Mr. Nakabe, who was ill and unable to 
attend. A special welcome was extended to the 
distinguished guests, and the observers from the 
International Pacific Halibut Commission. Mr. 
Ohba said Japan was happy to play host on the 
memorable and important occasion of the 20th Annual 
Meeting of the Commission. He welcomed Mr. 
Pierce and expressed regret that Dr. Sprules was not 
present. Also, Mr. Ohba noted that his section was 
sorry not to be able to see Mr. Allen and Mr. Roedel, 
who had contributed greatly to the Commission, and 
at the same time welcomed Ambassador McKernan 
and Mr. Schoning. Following these introductory 
remarks, Mr. Ohba addressed the Commission as 
follows: 

For the past twenty years, the Commission has produced a 
great deal of achievements thanks to the strenuous efforts by the 
Commissioners, scientists and all other people concerned. How
ever, we have some uncertainty about the future of the Com
mission. The Third Conference on the Law of the Sea is sched
uled for the next year and we have to pay great attention to the 
conspicuous move mostly by the developing countries towards 
dividing up the ocean among the nations. 

Needless to say, the three countries represented here have the 
common interest in the conservation and rational utilization of 
marine resources and have enjoyed the highest standard of capa
bilities in the field of the scientific research of marine resources. 
The high standard of the capabilities are well demonstrated in 
the Commission's accomplishments for the past twenty years. 
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We are of the opinion that the most rational way of solving the 
problem of the fishery in the North Pacific is to work through 
our regional organization on the basis of the achievements of 
the scientific research and management of fishery resources in 
the area. In this sense, we sincerely hope that the coming con
ference on the law of the sea will be instrumental in strengthening 
the present regional fisheries cooperation. 

It is true that, between the three countries there are certain 
differences of views on fishery problems. However, it is only 
natural that we have some differences because the manner of 
fishing differs from each other and because we have sometimes con
flicting interests in fisheries. It is my conviction that the Com
mission's mission lies in the strenuous efforts by the three countries 
in pursuit of the full realization of the objectives of the Conven
tion for the Commission, thus overcoming the differences of 
views. 

The Japanese total catch in the North Pacific amounts to as 
high as about 40 per cent of the Japanese total catch throughout 
the world. The figure will well illustrate the importance we 
attach to fisheries in the region. 

The meeting this year has many important matters before 
it. It is my sincere hope that, through frank and thorough discus
sion, it will come out as a very successful one. 

You happen to be in the best season of Japan. I hope you 
will have the opportunity to enjoy Japanese chry!anthemums and 
other autumnal beauties and that your stay here will be a most 
pleasant and memorable one. 

Following the addresses of the three national section 
spokesmen, the Chairman of the Commission, Mr. 
Kenjiro Nishimura of Japan, addressed the session. 
He introduced Mr. Bernard E. Skud, consultant
observer from the International Pacific Halibut 
Commission, and Mr. Iwao Arakatsu, Director
General of the Fishery Agency. He expressed the 
Commission's appreciation to Mr. Sakurauchi for 
the warm words of encouragement on the activities of 
the Commission. As Chairman of the Commission, 
Mr. Nishimura welcomed fellow commissioners and 
experts to Japan, expressing his delight at seeing 
familiar faces and saying he looked forward to re
newing friendships. Mr. Nishimura sincerely hoped 
that all of the U.S. and Canadian participants who 
had crossed the Pacific would enjoy their stay in 
Japan and return home with happy memories. 

Mr. Nishimura noted that a new Canadian Com
missioner had been appointed after the last annual 
meeting and expressed a warm welcome to Mr. 
Pierce, saying that he looked forward to the benefit of 
Mr. Pierce's knowledge and wise counsel. The 
absence of Commissioner Allen of the U.S. Section 
and Commissioner Nakabe of the Japanese Section 
was noted, as well as the presence of two Alternate 
Commissioners for the U.S. Section, Ambassador 
McKernan and Mr. Schoning, both of whom were 
wished success in their undertakings. 

Mr. Nishimura said a farewell to Dr. W. M. 

Sprules, who had retired from public service in 
September, and noted that he had played an active 
part in the Canadian National Section and had made 
glowing contributions to the Commission for 16 years. 
Mr. Nishimura wished Dr. Sprules the best of health 
and a long and enjoyable life in retirement. 

The new Assistant Director of the Secretariat, Mr. 
G . K. Gunstrom, was introduced. Mr. Nishimura 
noted that the Commission looked forward to his 
active and valuable contribution to the Secretariat, 
on the basis of his career and broad experience in the 
field of fisheries. 

The Chairman then addressed the session as follows : 

Twenty years ago, when the International Convention for the 
High Seas Fisheries of the North Pacific Ocean came into force 
and this Commission came into existence, very little was known 
about fishery resources in the North Pacific. However, in the 
last twenty years, the Commission's continuous research and study 
efforts on the Convention Area gradually revealed the main 
features of the sea life of the several species of fish subject to the 
Convention, thus providing reasonable and scientific grounds for 
conservation measures necessary to ensure the maximum sus
tainable productivity of fishery resources in the North Pacific. 
I am pleased to say that the constant activity and achievements 
of the Commi~sion have been highly valued by various interna
tional fisheries organizations as a successful example of interna
tional cooperation on fisheries. 

As human activities in the ocean, especially exploitation of 
marine resources, have become intensified in present years, it 
has become increasingly necessary to work out measures to con
serve the fishery resources. When we think of the world food 
problem confronting us and realize fully the value of fish which 
i~ an important source of protein on the earth and is no longer 
inexhaustible as it used to be, it seems to me self-evident that 
we have to devote our attention to such effective manners of 
fishery operations as would be compatible with the conservation 
of resources. As there is expected to be an increasing interna
tional tendency to regulate fishery on high seas the necessity for 
international cooperation in the field of scientific research and 
study of fishery resources will become even greater. In thi~ 

sense, the existence and activity of this Commission based on 
the spirit of international cooperation will assume greater and 
greater importance in the future. Since the last annual meeting, 
the Commission, in line with its objective, has made a number 
of valuable researches and studies on fishery resources, and has 
also recommended concrete measures to preserve resources. I 
would like to take this opportunity to express our admiration to 
the scientists and experts of the three countries for their devoted 
efforts in carrying out the scientific research and studies, whme 

details will be reported by the Executive Director after my ad
dress. 

I also feel confident that the discussions in the sub-committees 
prior to this plenary session have produced yet another achieve
ment in the valuable research endeavors on fishery resources. 

\Ve have before us in this annual meeting, as we have had in 
the past, a number of important problems to be discussed in 
depth. Let me express my very sincere hope that, through 
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free and frank discussion in the spirit of mutual respect and 
understanding, it will come out again as a successful and fruitful 
meeting. 

6. PROCEDURES 

The Commission continued without change proce
dures followed at past annual meetings. The opening 
and closing sessions were open to the press and the 
public. Other plenary sessions and meetings of the 
Commission's standing committees were open only to 
national section delegates and guests and observers 
invited by the Commission. Sessions of the Commis
sion and its committees which are held in camera are 
attended only by Commissioners and members of the 
delegations specifically designated by the national 
sections; one in camera session was held at the 20th 
Annual Meeting. Commissioners D. F. Miller of 
Canada, K. Sumiya of Japan, and M. E. Brooding of 
the United States were named to work with the 
Secretariat in preparing information for the press. 
Minutes and reports of sessions of the Commission and 
its committees were drafted by the Secretariat or by 
members of the delegations who were assigned the 
task. Draft minutes or reports were reviewed, 
corrected, and approved by the group for which they 
were prepared. 

7. CoNSIDERATION OF ADMINISTRATIVE MATTERS 

7 (a) Report of the Chairman 

The Commission adopted the address given by Mr. 
Kenjiro Nishimura of Japan at the opening plenary 
session as the Chairman's report to the Commission 
for 1973. 

7 (b) Submission of Reports by the Secretariat 

The Executive Director submitted the following 
reports to the Commission, all of which were referred 
to the Committee on Finance and Administration: 

i. Auditors' report for the fiscal year ended June 30, 1973 
11. Details of items in the auditors' report for the 1972/73 

fiscal period and notes on the interrelationship between 
items 

iii. Report on financial situation in current fiscal year (1973/74) 
1v. Budget estimate for the fiscal year beginning July I, 1974, 

and budget forecast for the fiscal year beginning July I, 
1975 

v. Administrative report for 1973 
vi. Comments on the form and nature of reports submitted in 

1973 by Canada and the United States under the provisions 
of Articles III (I) (c) (iii) and X (2) of the Convention 

vii . Status of receipt of information pertinent to Articles III (I) 
(d) and IX (2) 

Final disposition of these reports by the Commission 
is recorded in the following section. 

7 (c) Report of the Standing Committee on 
Finance and Administration 

The Commission refers matters concerning finance 
and administration to this committee for study and 
recommendation. Membership of the Committee is 
listed in Appendix 1. Recommendations made by 
the Committee and adopted by the Commission, and 
related discussions, are summarized below: 

i. Approval of the report of the Commission's auditors, Peat, 
Marwick, Mitchell and Company, was recommended. 
The auditors' report is Appendix 3 of this report. 

11. Retention of Peat, Marwick, Mitchell and Company as 
auditors was recommended. 

iii. The Committee recommended that a budget totalling 
$128,400 (Canadian funds) be adopted for the fiscal year 
beginning July I, 1974. Each Contracting Party is to 
contribute a one-third share ($42,800) and payments are 
to be made in equal installments on july I, 1974, and 
January I, 1975. 

1v. The Committee presented to the Commission a budget 
forecast totalling $150,000 (Canadian funds) for the fiscal 
year beginning July I, 1975. The budget forecast is 
provided for the guidance of the national sections and is 
not to be considered for adoption until the 21st Annual 
Meeting, in 1974. 

In discussions regarding the above budget forecast 
the Committee considered the publication program 
recommended by the Committee on Biology and 
Research. After consultation with the chief scientist
members from the national sections, it was decided 
that certain of the projected publications should be 
deferred until finances are available. Therefore, the 
Committee on Finance and Administration advised 
the Commission that there were not sufficient funds 
in the forecast to cover all the projected publications 
and recommended that publication of the historical 
catch statistics of salmon and groundfish be deferred 
for the present time. It was suggested that the 
manuscripts be prepared in mimeographed form and 
distributed to scientists of the national sections on a 
limited basis so that the data compiled thus far would 
be available for their use and study. Further, the 
Committee agreed in principle that if it appeared 
that funds might be available in the Working Capital 
Fund for publication of the deferred manuscripts, then 
the Executive Director could recommend their publi
cation at that time. 

To aid the Committee in establishing publication 
budgets it was suggested that the Commission request 
the Committee on Biology and Research to consider 
joint research reports as lst priority for publication 
and national research reports as 2nd priority. The 
Committee urged that national research reports be 
published by the respective Contracting Parties until 
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such time as the backlog of unpublished reports has 
been handled and the budget of the Commission 
makes it possible to publish reports received as soon as 
they are approved. 

v. The Committee reviewed the Administrative Report for 
1973 as submitted by the Secretariat and recommended 
its acceptance by the Commission. 

vi. The Committee reviewed a report entitled, " Comments 
on the form and nature of the reports submitted by Canada 
and the United States in 1973 under the provisions of 
Articles III (I) (c) (iii) and X (2) of the Convention", 
and recommended its acceptance. 

vii. In connection with item 18 of the Commission's agenda, 
Consideration of status of implementation of Articles III (1) (d) 

and IX (2), which was referred to the Committee for con
sideration and report, the Committee reviewed a report 
prepared by the Secretariat entitled, " Status of receipt 
of information pertinent to Articles III (I) (d) and IX 
(2) ". 

Some discussion took place regarding the informa
tion on penalties contained in the Japanese part of the 
report. 

The U.S. spokesman noted that flagrant violations 
of the Convention by Japanese fishing vessels were 
continuing. In 1973, elements of the Japanese 
landbased salmon fleet had deliberately fished salmon 
hundreds of miles east of the abstention line. In 
addition, illegal retention of large quantities of salmon 
and halibut by a Japanese trawler in the eastern Gulf 
of Alaska had come to light. Beyond these violations 
found by the U.S. patrols, there was evidence in
dicating that additional Japanese salmon gillnetting 
may have taken place in the Gulf of Alaska which was 
undetected. The U.S. spokesman said such purpose
ful infractions must be halted and again called upon 
Japan to increase the intensity and effectiveness of 
enforcement activities. In the U.S. view, violators 
must be apprehended promptly and the penalties 
imposed in such cases must be sufficiently severe to 
provide an effective deterrent to such infractions. 

The Canadian spokesman raised the point of order 
as to whether or not statements on violations such as 
had been heard were within the terms of reference of 
the Committee on Finance and Administration. 
Canada felt that such statements should be made at 
the Commission level and the Committee should 
concern itself with the reporting of information. 

The Chairman replied that, while the final decision 
lay with the Committee, he presumed that the state
ments and discussions were properly before the Com
mittee because the Commission, in the first plenary 
session, had referred the agenda item concerning 
violations and penalties to the Committee. 

A Japanese spokesman then responded to the U.S. 

statement. He noted that Japan was regretful of the 
violations. He pointed out that the penalties for 
infractions were indeed severe. The four vessels 
found guilty of violations in 1972, about which Japan 
informed the Commission in 1973, were not able to 
fish during the salmon season. The 100-day lay-off 
in port was about double the duration of time imposed 
as a lay-off in past years. Every effort was being 
expended to prevent violations. For the enforcement 
of the regulations in salmon fisheries Japan operated 
nine patrol vessels from the Fishery Agency as well as 
more than I 0 patrol vessels from the Maritime Safety 
Agency and the various prefectures, including 
Hokkaido. In 1974, Japan plans to place patrol 
vessels in the area around the provisional line and 
increase the communication between the patrol vessels 
and the fishing vessels by wireless, etc., to identify the 
location of those fishing vessels. With regard to trawl 
fisheries, measures were taken in 1973 to improve 
enforcement: the number of inspectors was increased 
from 5 to 17 and the period in which they were on 
board was increased from 600 to 1500 days, and the 
number of patrol vessels was increased from 2 to 7 
vessels. Next year Japan intended to intensify 
enforcement at ports of landings for the landbased 
vessels. 

The Committee agreed that the procedure followed 
in regard to the status of implementation of Articles 
III(l)(d) and IX(2) in past years would be continued. 
·The Secretariat is to request information from the 
national sections in 1974 similar in nature to that 
obtained previously. 

At the time of adoption of the Report of the Com
mittee on Finance and Administration at a plenary 
session, a U .S. spokesman noted that some U.S. 
comments had been recorded, as well as an explana
tion of Japan's plans to reduce the number of violations 
by Japanese fishermen in the North Pacific and Bering 
Sea. The U.S. spokesman mentioned again at the 
time of the plenary session the most disturbing kinds 
of infractions, including detection of a number of 
gillnetters fishing as far as 600 miles east of the provi
sional abstention line, the receipt in 1973 of 12 reports 
of finding parts of monofilament gillnets in areas of 
central Southeastern Alaska- indicating occurrence of 
these prohibited nets in northeastern Pacific waters 
since it would be difficult for currents and tides to 
carry such nets from areas west of the abstention line, 
detection of substantial quantities of salmon and 
halibut aboard a stern trawler in the Gulf of Alaska, 
and continued detection of Japanese "landbased " 
dragnet fishing vessels outside of their licensed fishing 
area. The continued appearance of the latter vessels 
outside of their licensed area not only raised a question 
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regarding the adequacy of Japanese enforcement 
efforts, but also raised again the question of reliability 
of reported catch statistics. In summary, the U.S. 
spokesman noted that his section was encouraged by 
the Japanese report of efforts to improve enforcement 
and that these efforts would be watched with a great 
deal of attention and interest. 

viii. The Committee recommended adoption of revised Rules 
of Procedure and Financial Regulations. These are Ap
pendices 4 and 5, respectively, of this report. 

ix. The Committee recommended that the following organiza
tions be invited to send observers to the Commission's 
1974 Annual Meeting: 

International Pacific Halibut Commission 
International Pacific Salmon Fisheries Commission 
International Commission for the Northwest Atlantic Fisheries 

Inter-American Tropical Tuna Commission 
Inter-Governmental Oceanographic Commission 
Food and Agriculture Organization of the United Nations 
International Commission for the Conservation of Atlantic 

Tunas 
x. The Committee recommended that the Commission issue 

a formal request for the services of International Pacific 
Halibut Commission biologists as consultants at the 1974 
Annual Meeting. 

xi. The Committee recommended that the first plenary ses
sion of the 21st Annual Meeting of the Commission be 
held on November 4, 1974, in Seattle, Washington. The 
Committee also recommended that the 22nd Annual 
Meeting be held in Vancouver, B.C., with the first plenary 
session on November 3, 1975. 

8. CoNSIDERATION oF MATTERs oF REsEARCH 

The Commission requires its Committee on Biology 
and Research to arrange for research on various 
problems and to report on the results of that research. 
Membership of the Committee on Biology and 
Research is shown in Appendix 1. The Committee 
functions for the most part through sub-committees 
established to deal with specific aspects of the research. 
At the 1973 Annual Meeting the Committee estab
lished four sub-committees to deal with specific 
assignments. Reference is made in the following 
sections to the reports of the sub-committees. 

In addition to reviewing the salient points in the 
sub-committee reports, in reporting to the Commission 
the Committee on Biology and Research also reviewed 
those aspects of its work which are not of direct concern 
to any sub-committee . 

Progress in publication of research reports sub
mitted to the Commission for publication in the 
Bulletin was reviewed in detail. A composite list of 
research reports related to Commission 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. 

A publication priority schedule was recommended for 
the assistance of the Committee on Finance and 
Administration in planning budgets. 

The Committee considered further the classification 
of scientific documents submitted to the Commission 
by the national sections. The Committee recom
mended that each national section take the respon
sibility for indicating the conditions under which such 
documents may be cited in outside publications. It 
was agreed that the statement " Not to be cited 
without written permission of issuing agency- not to 
be cited by INPFC document number " would meet 
almost all situations. The Committee also drew 
attention to the fact that the official status of annual 
meeting proceedings has never been clearly established 
by the Commission and recommended that under no 
circumstances should that portion of any proceedings 
containing the report of the Committee on Biology and 
Research be cited in outside publications. 

9. AcTIVITIES OF THE CoMMISSION CoNCERNING 

SALMON 

9 (a) Background 

The Convention assigns to the Commission two 
major responsibilities with respect to the Pacific salmon 
(genus Oncorhynchus). The Commission must consider 
annually whether the salmon stocks subject to the 
abstention provisions of the Convention continue to 
qualify for abstention by reasonably satisfying the 
conditions set up by the Convention. Those condi
tions are: (I) evidence based upon scientific research 
indicates that more intensive exploitation of the stock 
will not provide a substantial increase in yield which 
can be sustained year after year; (2) the exploitation 
of the stock is limited or otherwise regulated through 
legal measures by each Party which is substantially 
engaged in its exploitation, for the purpose of main
taining or increasing its maximum sustained pro
ductivity, such limitations and regulations being in 
accordance with conservation programs based upon 
scientific research; (3) the stock is the subject of 
extensive scientific study designed to discover whether 
the stock is being fully utilized and the conditions 
necessary for maintaining its maximum sustained 
productivity. Unless it is unanimously agreed that a 
stock no longer satisfies these conditions, a Party which 
has not participated in the exploitation of that stock in 
the past is required to continue to abstain from doing 
so. Under these provisions Japan abstains from 
fishing for salmon east of l75°W in the North Pacific 
and Bering Sea, and Canada abstains from fishing for 
salmon east of l75°W in the Bering Sea. 

A Protocol to the Convention provides that the line 
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of 175°W which defines abstention from fishing for 
salmon shall be considered provisional. The second 
major responsibility which the Convention lays upon 
the Commission with respect to salmon is that of 
recommending the confirmation or the shifting of the 
provisional line. In order to arrive at a recommenda
tion, the Commission is required to investigate the 
waters of the Convention area to determine if there are 
areas in which salmon originating in the rivers of 
Canada and of the United States of America inter
mingle with salmon originating in the rivers of Asia. 
If such areas are found, the Commission is required to 
conduct suitable studies to determine a line or lines 
which best divide salmon of Asiatic origin and salmon 
of Canadian and United States origin and to deter
mine whether it can be shown beyond a reasonable 
doubt that this line or lines more equitably divide such 
salmon than the provisional line . Any recommenda
tion by the Commission must be unanimous. 

9 (b) Interpretation and Implementation of the 
Protocol 

At the Sixth Annual Meeting (1959), members of 
the Commission agreed to inform the Contracting 
Parties that they had been unable to arrive at an 
agreed interpretation of the intent of the Protocol. 
They requested the Contracting Parties to provide 
them with a single agreed interpretation as soon as 
practicable. At the 20th Annual Meeting (1973), the 
Secretary of the Commission reported that the Com
mission had received no communication from the 
Contracting Parties in response to its request. It was 
therefore agreed that no steps could be taken toward 
implementation of the Protocol. As a result, 175°W 
continues to mark the western limit of areas in which 
Japan and Canada abstain from fishing for salmon in 
the Bering Sea, and Japan abstains from fishing for 
salmon in the North Pacific Ocean. 

As a result of active research conducted by the three 
member countries in connection with this problem, a 
great deal of scientific knowledge has been accumu
lated regarding the migration, distribution, inter
mingling, and biology of salmon in these areas. 

9 (c) Salmon Research 

The Committee on Biology and Research is respon
sible for planning and coordination of research on 
salmon in connection with the Protocol problem and 
the analysis and reporting of the results of that 
research. Research activities of the three countries 
are summarized in Part III of this annual report. 

At the 20th Annual Meeting (1973), the Committee 
established a Sub-Committee on Salmon which had 
terms of reference essentially as follows : 

l . To review and report on results of research on 
problems raised by the Protocol, including making 
overall reviews of knowledge on distribution and 
origin of salmon and on oceanography. 

2. To continue the fullest possible exchange of basic 
tagging, catch, and effort data on research vessel 
operations. 

3. To continue the fullest possible exchange of catch 
and effort data, descriptions of species composi
tion, and time and areas of operation of the 
mothership salmon fishery. 

4. To review the exchange of statistical material on 
salmon among the three countries and presenta
tion of such material in documents, in the Sta
tistical Yearbook, and in the Commission's 
Bulletin. 

5. To review plans of the three national sections for 
research on problems raised by the Protocol and 
on oceanography to effect the best possible 
coordination and to arrange for exchanges of 
samples and personnel. 

In connection with the first term of reference, the 
Sub-Committee has two means of making the re
quested overall reviews. One is by arranging for 
preparation of syntheses (in the form of comprehensive 
reports) on distribution and origin of salmon in 
offshore waters for all six species of salmon and on 
oceanographic conditions affecting salmon distribu
tion. The second is by holding special scientific 
discussions of specific aspects of salmon or oceano
graphic research, with reports by scientists of the three 
countries being presented. 

In connection with preparation of joint comprehen
sive reports on the six species of salmon and on 
oceanography, the Sub-Committee reviewed progress 
in preparation of reports recommended previously. 
The Sub-Committee noted that work was in the third 
year and urged authors to complete their reports in 
1974. Further, the Sub-Committee recommended 
that the national sections make every effort to afford 
authors of joint reports an opportunity to meet in 
1974, if necessary, to finalize reports. 

In connection with special discussions on specific 
aspects of salmon or oceanographic research, the Sub
Committee reviewed progress in preparation of a bul
letin which will contain the proceedings of the 1972 
Salmon Symposium. While it was recognized that 
this symposium had been successful and valuable, no 
proposal was made regarding a specific symposium. 
The Sub-Committee recommended that the question 
of future symposia be deferred until one of the na
tional sections requests that a symposium be con
sidered. 

The Sub-Committee on Salmon reported that ex-
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change of basic tagging, catch, effort, and oceanogra
phic data from research operations had been satis
factory in the past and that this exchange should be 
continued at least at the same level. It was noted 
that research vessel data from Japan for 1973 would be 
provided in the same format as for 1972, but that they 
would not be available until the spring of 1974. Data 
for the Japanese mothership fishery (catch by species, 
effort, areas of operation, etc.) should be provided in 
future at the same level of detail as for 1971. Pre
liminary data for 1972 were available at the meeting. 
Japan agreed that commencing with the 1973 data, 
information on the mothership fishery would be made 
available in the spring following the year of operation. 

With respect to statistics, the Sub-Committee on 
Salmon reviewed the 1971 Statistical Yearbook and 
progress in preparation of a bulletin of historical 
salmon statistics. 

The 1971 Statistical Yearbook was found to con
form to the format recommended and it was noted 
that, wherever possible, changes suggested at the 1972 
meeting had been made in the introductory material 
and tables. Several recommendations were made 
regarding the 1972 and future Yearbooks with re
spect to content. Also, the Sub-Committee re
commended that future Yearbook manuscripts be 
submitted to the national sections for editorial com
ment before publication. With regard to inclusion 
of information from non-member countries, the Sub
Committee recommended that the Secretariat con
tinue its efforts to obtain catch statistics and area 
descriptions from the U.S.S.R. and other non
member countries fishing for salmon in the North 
Pacific. 

The Secretariat was asked to report progress in 
preparation of the manuscript of a bulletin contain
ing historical salmon catch statistics by March 1974. 

Tentative research plans of each national section 
for 1974 were exchanged, including requests for 
samples. It was agreed that all requests would be 
met insofar as possible and that special effort would 
be considered for collection of samples. A request 
of the United States regarding obtaining scale 
samples of Kamchatkan chinook salmon from the 
U.S.S.R. was endorsed by the Sub-Committee. 

The Sub-Committee's summary of new informa
tion from results of salmon and oceanographic re
search by the three member countries was as follows: 

Distribution 
" a. The United States submitted a new analysis of data 

which provides quantitative estimates of annual catches of Bristol 
Bay sockeye salmon by the Japanese mothership fishery during 
1956-70. Sockeye salmon catches and associated age composi
tion data from the mothership fishery were used in the analysis 

together with high seas tagging and parasitological data bearing 
on the intermingling of Asian and Bristol Bay sockeye. Areas 
and time periods within which Asian and Bristol Bay sockeye 
intermingle were determined, and a classification procedure using 
age composition was developed to estimate the high seas catch 
of sockeye salmon of Bristol Bay origin. 

"Using this procedure the United States made the following 
estimates: annual catches of maturing Bristol Bay sockeye ranged 
from about 0.25 m.illion (1964) to nearly 6.5 million fish (1957) 
for the 15-year period; annual catches of immature Bristol Bay 
sockeye ranged from 11,000 fish (1957) to 1.2 million fish (1970) 
and averaged 360,000 fish; the total catch of Bristol Bay sockeye 
from 1956 to 1970 was 40.776 million fish. 

b. A linear regression procedure was used by United States 
scientists to correlate the geometric mean catches of immature 
sockeye salmon made by purse seine south of Adak Island in 
July and early August with the Bristol Bay sockeye salmon run 
in the following year. Purse seine sampling levels and distribu· 
tion of sampling were more comprehensive from 1962 to the 
present than during 1956-61. Using the 1962-72 purse seine 
data United States scientists forecast an inshore run to Bristol 
Bay of2.8 million in 1973 as opposed to 5.8 million using 1956-72 
data. The actual inshore run of 2.428 million, the smallest 
recorded since first available estimates of total run size, closely 
approximated that forecasted using only data from the latter 
period. 

A total 1974 run of 5.3 million Western Alaska sockeye has 
been forecasted by the United States using 1962-73 purse seine 
data (80% confidence limits, 2.2-8.4 million). The total run 
to Bristol Bay is forecast by the United States at only 5.0 million 
sockeye. Data relating poor survival of 1969 and 1970 brood 
years to unfavorable environmental conditions were presented. 

Racial Studies 

a. Scale characters of maturing chinook salmon taken west 
of 170"E and from Western Alaska rivers were used in a dis
criminant function analysis by United States scientists to identify 
probable continent of origin of immature chinook salmon in 
samples from the Japanese mothership gillnet fishery. The sam
ples west of 170°E were used to simulate an Asian standard in 
the absence of available samples from Kamchatkan rivers. As 
a result of this analysis the United States concluded the following: 
(I) when applied to 1966-68 samples of immature chi nooks, the 
technique indicated an increase in the percentage of Western 
Alaska-type fish from west to east in May and June samples, (2) 
no consistent trend was seen in July samples, (3) the estimated 
percentage of Western Alaska-type scales in samples from the 
area 175"E- 175"W (where large numbers of chinooks are taken) 
ranged from 42 to 91 % . 

b. The scale characters of sockeye salmon sampled by Japa
nese research vessels in 1971 were examined by Japanese scientists 
and a unique type of scale which has a large freshwater growth 
zone was consistently found in the northwestern Pacific Ocean. 
The above scale type wa~ coincident with that of sockeye salmon 
which returned to Nishibetsu River in Hokkaido in 1971 . Judg
ing from occurrence of fish with this type of scale, the range of 
offshore distribution of Hokkaido sockeye salmon seems to be 
restricted to the northwestern Pacific Ocean west of 170"E in 
spring and in early summer. 
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Tagging 

(a) A coho salmon released on June 21, 1972, at 44"07'N, 
l67°!3'E was recovered in the Oli River, Okhotsk Region, on 
October 9, 1972. This recovery is from the most easterly and 
most southerly tagging location for coho recovered along the 
Okhotsk coast. Also, it is the first coastal recovery of a coho 
salmon released in June in the western North Pacific. 

(b) A coho salmon released on July 19, 1971, at 50°45'N, 
175°05'E was recovered in the Buistraya River, West Kamchatka 
Region, on September 18 of that year. This is the easternmost 
release location of this stock recorded. 

Other Studies 

The seasonal change of gonad weight of sockeye salmon taken 
before late May by Japanese research vessels in the northwestern 
Pacific Ocean from 1967- 71 was analysed to obtain information 
with reference to mature and immature fish. Before late May, 
it was considered that immature male sockeye salmon had testes 
weighing less than l g, and females had ovaries weighing less 
than 10 g. 

9 (d) Abstention on Salmon 

As noted in Section 9(a) of this report, Background, 
the Convention requires that The Commission consider 
annually whether the salmon stocks listed in the Annex 
to the Convention continue to meet the qualifications 
for abstention by Canadian and Japanese fishermen. 
At each annual meeting since 1958 the Commission 
has considered this question, and each year there has 
been no agreement as to whether salmon stocks under 
abstention continue to qualify. 

At the 1973 meeting of the Ad Hoc Committee on 
Abstention, the Japanese member noted his section's 
appreciation of the great effort exerted by the biologists 
of Canada and the United States in preparing volu
minous information and said the information sub
mitted was under consideration. However, the 
Japanese National Section did not believe there was 
adequate and rational evidence that the three condi
tions for abstention had been met. 

The U.S. member noted that over past years the 
United States has submitted a large number of docu
ments to the Commission regarding the abstention 
qualifications of the stocks of Pacific halibut and U.S. 
salmon listed in the Annex to the Convention. In the 
view of the United States the scientific evidence 
contained in these reports clearly demonstrates that the 
stocks concerned meet all requirements for abstention. 

The Canadian spokesman stated that his section 
believes Canada has presented well-documented 
reports to illustrate that Canadian salmon, halibut, 
and herring do continue to qualify for abstention. 
The scientific evidence contained in these reports 
indicates that the stocks concerned do meet all require
ments for abstention. Therefore, Canada's position, 

outlined in some detail in 1971, remained unchanged. 
The conclusion reached by the Commission, as 

entered on the record of the fourth plenary session of 
the 20th Annual Meeting (1973), is as follows: 

With respect to all stocks listed in Sections l (a), l (b), l (c), 
and 2 of the Annex to the Convention, no agreement was reached 
at this time as to whether such stocks continued to qualify for 
abstention. Therefore, the Commission makes no recommenda
tion at this time that any stocks listed in the Annex no longer 
meet the conditions of Article IV of the Convention. 

Since Sections I (c) and 2 of the Annex refer to 
salmon, the effect of the above conclusion is that there 
will be no change in the salmon stocks under absten
tion in 1974; all salmon east of l75°W will remain 
under abstention by Japan, and Canada will continue 
to abstain from fishing salmon in the eastern Bering 
Sea. 

9 (e) Salmon Conservation Resolution 

At the 20th Annual Meeting (1973), as at past 
annual meetings, the Commission had on its agenda 
an item calling for consideration of" salmon problems 
in high seas areas of intermingling". Preliminary 
discussions of this topic were held in the in camera 
session. At the fifth plenary session a spokesman for 
each section made a statement. 

The Canadian spokesman noted that the Canadian 
position remained unchanged. Canada is opposed to 
fishing for salmon on the high seas. Canada faces 
increasing costs in maintaining a suitable habitat for 
the spawning of adult salmon and rearing of their 
young. Unquestionably, these costs will continue to 
mount, especially in view of the demands which will be 
placed on Canadian streams because of increasing 
requirements for energy. Because of these costs and 
those incurred in projects aimed at increasing the runs 
of salmon, the Canadian Section took the position that 
the right to harvest salmon and realize economic 
benefits therefrom lies with the state of origin. More
over, Canadian salmon runs are under scientific 
management and are cropped by inshore fisheries in 
such a manner as to ensure maximum sustained yield. 

The U.S. spokesman noted that in the opening 
address of his section attention had been called to the 
grave concern about extremely low runs of sockeye 
salmon expected in Bristol Bay in 1974, 1975, and 
1976. The U.S. Section had pointed out that in 1974 
the expected run would be only about one-half the 
spawning requirement, and that the State of Alaska 
contemplated no harvest of salmon in the 1974 season 
in the major fishery districts of Bristol Bay. Informa
tion submitted to the Committee on Biology and 
Research had indicated clearly that Japan had not 
complied with the 1972 request of the United States 
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that constraints be placed on the Japanese mothership 
fishery in 1973 in areas where maturing and immature 
sockeye of Bristol Bay origin predominate. In view of 
this fact, and the small return of sockeye forecasted for 
Bristol Bay in 1974, the United States was extremely 
discouraged by the position taken by Japan at the 
present meeting and was astonished that Japan had 
been unprepared to discuss, much less adopt, specific 
conservation measures so crucial to the very survival 
of Bristol Bay salmon stocks. The U.S. Section was 
surprised that Japan had not volunteered suggestions 
as to how to minimize the impact of the mothership 
fishery on these stocks- both as a means of supporting 
a contention of conservation concern and demon
strating that in fact the high seas fishery in no way 
imperils these resources . Japan's failure to do so had 
called these assertions into question. The U.S. 
spokesman pointed out that other evidence provided 
suggests substantial interception of Western Alaska 
chinook salmon by the Japanese high seas mothership 
fishery. The U.S. Section urged that the Commis
sion undertake immediately an assessment of the 
proportions of such North American stocks that are 
vulnerable to this fishery. 

The U .S. spokesman said that the Report of the 
Sub-Committee on Salmon partially reflected U.S. 
views on these matters, but the U.S. Section wished to 
provide the Japanese and Canadian Sections with an 
additional report which further elaborated U.S. 
concern. The report, entitled "Additional Informa
tion on Bristol Bay Sockeye Runs and Bering Sea 
Chinook Fisheries ", was given to the Japanese and 
Canadian spokesmen at that time. 

The U.S. spokesman closed his statement by saying 
his section was deeply disappointed with Japan's lack 
of responsiveness to the basic conservation principles 
upon which the Commission was founded . It was 
now obvious that adequate progress on this issue had 
not been achieved at the present meeting, and the 
United States would necessarily consider alternative 
means of reaching its goal of effective conservation of 
the salmon runs . 

With regard to salmon problems in the areas of 
intermingling, a Japanese spokesman stated that 
Japan continued to hold the view that there are no 
legal grounds for Japan to refrain from fishing for 
salmon in the area west of the provisional line and 
that Japanese high seas fishing has no adverse effects 
on Bristol Bay salmon. Japan saw no need to change 
this position at this time . The Japanese spokesman 
pointed out that the sockeye salmon runs in Bristol 
Bay had been low owing to adverse climatic conditions 
and the total run in 1974 was expected to be only 
about 5.3 million. He said the Japanese high seas 

salmon fishery did not cause a decrease in the sockeye 
salmon runs to Bristol Bay, but as a fishing country, 
Japan was greatly concerned about the situation. 
Japan fully understands that the United States must 
use drastic regulatory measures in view of the low 
forecast for 1974. Japan would keep the Japanese 
fishing industry well informed of the grave conditions 
of the North Pacific sockeye salmon resources and 
would instruct that full note of the situation be taken 
in 1974 operations. 

With regard to the chinook salmon question, the 
Japanese spokesman pointed out that chinook salmon 
are different from the other species in that they are 
distributed sparsely over a wide area at sea and are 
therefore taken in small quantities and only inci
dentally in the high seas fishing. He pointed out 
that there was no scientific evidence to the effect that 
the catch of chinook salmon in the Japanese mother
ship fishery had an adverse effect on the chinook 
salmon runs in Western Alaska. 

Following these statements, the Chairman suggested 
that a resolution be adopted as in past years . 

The U .S. spokesman suggested new wording as 
follows for the last sentence of the resolution: Further, 
it is essential that there be maximum reduction qf fishing effort 
upon salmon stocks in such instances where the anticipated 
magnitude qf the run is insufficient to meet minimal escapement 
goals. 

The Japanese spokesman stated that while his 
section was aware that there were divergent views 
among the three national sections with regard to the 
operation of the high seas salmon fishery and the 
interpretation of the Convention, the wording used 
in the past resolution represented a compromise and 
had been adopted after long discussions. Japan did 
not find the proposed modification of the resolution 
acceptable and proposed adoption of the same resolu
tion as in past years. 

The U .S. spokesman noted that he found it difficult 
to understand how the Japanese Section could take 
the position that there should not be a maximum 
reduction of fishing effort in such instances where the 
anticipated runs are insufficient to meet minimal 
escapemj':nt goals. Japan repeated the view that the 
present wording to the effect that special attention 
should be given to implementation of adequate con
servation regulations expressed adequately what the 
Commission actually had to do. 

The Canadian spokesman noted that his section 
would have no difficulty accepting the amendment 
proposed by the U.S. Section, but since unanimous 
agreement could not be reached in this regard , Canada 
was prepared to agree to adoption of the resolution as 
worded in previous years. 
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The U.S. spokesman expressed disappointment that 
Japan was unable to accept what appeared to the U.S. 
Section to be a reasonable approach to adequate 
conservation practices in the northeastern Pacific. 
However, the U.S. Section accepted, with reluctance, 
the resolution proposed by the Chairman. 

As the conclusion to its discussion of this topic, the 
Commission adopted the following resolution for 
transmittal to the governments of the member 
countries: 

In view of the results of scientific investigations to date as 
contained in the reports of the Committee on Biology and 
Research and in accordance with the objective of conserva
tion of fishery resources of the North Pacific Ocean, as ex
pressed in the International Convention for the High Seas 
Fisheries of the North Pacific Ocean, the International North 
Pacific Fisheries Commission respectfully recommends to the 
Governments of the Contracting Parties that full consideration 
be given to the conservation needs of these fisheries resources 
in the area of common concern when preparing fishing regula
tions for future operations. Further, it is essential that special 
attention be given to implementation of adequate conserva
tion regulations (patterns of fishing activities) with respect to 
the stocks of salmon. 

10. AcTIVITIES OF THE CoMMISSION CoNCERNING 

HALIBUT AND OTHER GROUNDFISH IN THE 

BERING SEA AND IN THE NORTHEASTERN 

PACIFIC OCEAN 

10 (a) Background 

Halibut originating along the coasts of North 
America were listed originally in the Annex to the 
Convention as one of the stocks which Japanese 
fishermen were to abstain from fishing. After the 
Convention had been drawn up, Japan developed 
fisheries for groundfish species other than halibut in the 
eastern Bering Sea and in the northeastern Pacific 
Ocean, and the Commission had to consider the 
possible effects of these fisheries on the halibut stocks, 
in the light of Japan's obligation under the Convention 
to abstain from fishing halibut. The problem was 
complicated by initiation of groundfish operations in 
the same areas by the Soviet Union, Korea, and 
Poland, which, not being signatories of the Conven
tion, are under no obligation to inform the Commission 
concerning their operations. 

At its 1962 Annual Meeting, the Commission 
determined that halibut of the eastern Bering Sea did 
not meet the conditions for abstention. Acting on a 
recommendation of the Commission, the three member 
governments agreed to remove this stock from the 
Annex, so that after May 8, 1963, Japanese fishermen 
no longer were required to abstain from fishing for 
halibut in the eastern Bering Sea. This action placed 

upon the Commission for the first time the respon
sibility of recommending joint conservation measures 
for a stock which all three countries would fish. Such 
recommendations for the 1963 fishing season were 
developed at an interim meeting in Tokyo in February 
1963. For subsequent seasons recommendations were 
developed at the regular annual meetings. 

At its 1967 Annual Meeting, under provisions of 
Article III(l)(c)(i) of the Convention, the Commission 
agreed to the initiation of a joint research program on 
groundfish resources other than halibut in the north
eastern Pacific Ocean, for the purpose of determining 
the need for joint conservation measures. Since 1969 
the Commission has considered annually implementa
tion of Article III(l)(c)(ii) of the Convention with 
respect to groundfish other than halibut in the north
eastern Pacific Ocean. In order to implement 
Article III(l)(c)(ii) the Commission would have to 
recommend joint conservation measures for groundfish 
fishing in the area. 

The Commission's actions with regard to the various 
problems related to halibut and other groundfish are 
described in the following sections. 

10 (b) Abstention on Halibut 

At its 20th Annual Meeting (1973) the Commission 
again conducted studies to determine whether any 
stock of halibut remaining in the Annex to the Conven
tion continued to meet the abstention requirements of 
Article IV. No agreement was reached in the Com
mission as to whether such stocks continued to qualify 
for abstention. Therefore, the Commission made no 
recommendation for removal of any stock from the list 
in the Annex. Halibut south of the Aleutian Islands 
and in the Gulf of Alaska continue under abstention 
from fishing by Japan. Although the Convention 
dGes not define the area within which halibut shall be 
considered as " originating along the coast of North 
America ", Japanese domestic fishing regulations 
require Japanese fishermen to abstain from fishing 
halibut in the northeastern Pacific east of 175°W. 

10 (c) Results of Research on Halibut and Other 
Groundfish in 1973 

At the 1973 meeting a Sub-Committee on Bering 
Sea Groundfish met during the period preceding the 
opening plenary session under the following terms of 
reference: (1) to study results of the commercial 
fisheries and research on groundfish in the Bering Sea 
for the purpose of developing information to assist in 
formulating conservation measures for halibut in the 
eastern Bering Sea; (2) to consider further the needs 
for research; (3) to review the exchange of statistical 
material between the three countries and the presenta-
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tion of such material in documents, in the Statistical 
Year book, and in the Commission's Bulletin; and ( 4) 
to continue the fullest possible exchange of basic data 
on catch, effort, and tagging with respect to research 
and commercial vessel operations. In addition, a 
Sub-Committee on Northeast Pacific Groundfish met 
in the same period under the following terms of 
reference: (1) to prepare joint factual summaries of 
information on the distribution and interrelationship 
of halibut and other groundfish in the Northeast 
Pacific Region, with the object of defining areas of 
halibut concentration and providing an assessment of 
the possible effects on halibut of trawl fisheries for other 
species of groundfish; (2) to study groundfish other 
than halibut in the northeastern Pacific and plan 
coordinated research for the purpose of determining 
the need for joint conservation measures; and two 
additional items identical to (3) and (4) listed above 
for the Bering Sea Sub-Committee. 

The following is taken from the summary section of 
the report of the Sub-Committee on Bering Sea 
Groundfish : 

As in the past, timing of the meeting does not permit complete 
reporting of the current year's fishing operations. Accordingly, 
data for 1973 are incomplete and can be treated only in a pre
liminary manner, while data for 1972 are in a form suitable for 
complete reporting. 

In 1972, II Japanese mothership fleets (206 catcher boats), 
42 independent (North Pacific) trawlers, and 22 independent 
Iongline-gillnetters fished for groundfish, shrimp, and herring in 
the Bering Sea. The total catch (round weight) for the fishing 
year (November 1971-0ctober 1972) amounted to 1,849,581 
m.t. (4,078 million lb), approximately 117,600 m.t. (259 million 
lb) more than in the comparable 1971 fishing year. Most of 
the increase was from pollock. The principal contributors, by 
weight, to the catch were pollock (89.0% ), yellowfin sole (2.4% ), 
flatfish other than yellowfin sole, turbot, and halibut (4.3% ), 
Pacific cod (1.9% ), and other species were less than I% of the 
total catch. The total halibut catch by the North Pacific trawl 
and North Pacific longline-gillnet fisheries was 274 m.t. (0.6 
million lb), a decrease of 413 m.t. (0.9 million lb) from 1971. 
Mothership catch of halibut is being rechecked. All of the catch 
was made by trawl gear west of 175°W, and most (83% ) was 
from Bowers Bank. 

In 1972, 182 vessels (mostly trawl and some Danish seine) 
were licensed as a landbased dragnet fishery in the Bering Sea 
west of 170°W in addition to the abovementioned vessels. The 
total catch was 89,858 m.t. (198 million lb), about a 30% in
crease above the catch in 1971. Total halibut catch by this 
fishery was 3,678 m.t. (8.1 million lb), a decrease of 2,081 m.t. 
(4.6 million lb) from 1971, principally on the edge grounds in 
northern Bering Sea between 170°E and 180°. 

United States and Canadian scientists believe, on the basis 
of statistics published in Japan, that halibut catches by Japanese 
landbased dragnet trawlers have been large in Area C (288-
1, 717 m .t. annually during 1968-71 ). These statistics, however, 

are disputed by Japanese scientists. 
Preliminary information for 1973 (January-July) indicates 

that 10 mothership fleets (ca. 173 catcher boats), 42 trawlers, 
and 22 longline-gillnetters were licensed to operate. The catch 
of pollock amounted to 907,947 m.t. (2,002 million lb), a decrease 
of 95,909 m.t. (211 million lb) from the same period in 1972. 
The catch of herring showed a decrease of 1,760 m.t. (3.9 million 
lb) from 5,998 m.t. (13.2 million lb) in the same period of 1972. 
Detailed data are not yet available. 

Records of the 1973 landbased dragnet fishery are not yet 
available. 

In 1973 (March-August), the North American setline catch 
of halibut in the Bering Sea was 76 m.t. (0.167 million lb), 
dressed weight, appreciably less than in 1972 (105 m.t.; 0.232 
million lb). A little more than 65% was caught in Area B, 
Fox Islands grounds. No detailed records of Soviet catches of 
Pacific halibut (Hippoglossus) in the Bering Sea were available 
to the Sub-Committee. 

Additional information on halibut, obtained by tagging ex
periments, growth studies, and trawl surveys of juvenile halibut 
distribution, were reviewed by the Sub-Committee. 

Through discussions of two analyses on stock interrelation
ships in the Bering Sea, one by Fishery Agency of Japan on 
tagging experiments and growth studies, and the other by In
ternational Pacific Halibut Commission on tagging experiments, 
it was noted that relatively similar conclusions had been reached, 
i.e., that to date there is no evidence of substantial interchange 
of halibut between the eastern and western Bering Sea. 

With respect to abundance of juvenile halibut, the IPHC 
standardized trawl surveys, conducted annually in the south
eastern Bering Sea since 1966, indicated: (I) that the relative 
abundance of age 3 halibut, presumably the best indicator of 
yearclass strength, has fluctuated on a 2-year cycle since 1966; 
(2) that the catch rate in 1973 for age 3 halibut was slightly above 
the average for the low years in the cycle; and (3) that intercep
tions of ages 4-6 halibut by trawl fisheries have sharply reduced 
the relative abundance of ages 5- 7 halibut (prerecruits to the 
setline fishery), the catch rate during 1969- 73 being only a small 
fraction of those during 1966-68. 

Information on halibut incidence in trawl catches was reviewed 
by the Sub-Committee. In 1973, additional observations were 
made of halibut incidence aboard Japanese commercial vessels 
by North American scientists and/or technicians. No informa
tion was available from the Republic of Korea and the U.S.S.R. 
fisheries. 

Provisional analyses by the staff of the U.S. National Marine 
Fisheries Service and the IPHC indicated that halibut incidence 
was minimal in summer and maximal in winter, and that it 
varied substantially among gears and areas. IPHC and United 
States scientists estimated halibut incidence in trawl catches in 
1971 to have amounted to 5,100 m.t. against the corresponding 
Japanese estimate of 2,700 m.t. Additional information on the 
actual incidence of halibut in winter catches will be required 
to reconcile these divergent estimates. The United States sci
entists recommended that the observer program be continued in 
1974 at the same level as in 1973. The Canadian scientists 
concurred with the recommendation of the United States sci
entists. 

The Sub-Committee examined the available scientific evidence 
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for assessing the condition of halibut stock(s) in the Bering Sea 
and assisting the Commission in formulating conservation 
measures for halibut of the eastern Bering Sea in 1974. Its 
consideration of these matters is summarized. 

The following is taken from the summary section of 
the report of the Sub-Committee on Northeast Pacific 
Groundfish: 

As in the past, timing of the meeting does not permit complete 
reporting of the current year's fishing. Accordingly, data for 
1973 are incomplete and can be treated only in a preliminary 
manner, while most data for 1972 are in a form suitable for com
plete reporting. 

During 1972 (November 1971-0ctober 1972), as in 1969-71, 
the Fishery Agency of Japan licensed 42 independent trawlers 
and 22 independent longliners to fish in the northeastern Pacific 
Ocean. The same number were licensed to operate in this 
region through July 1973. 

Japanese stern trawl effort in 1972 totalled 31,440 hours, an 
increase of 44% from 1971. More than 20% was expended, 
respectively, in the Yakutat, Kodiak, and Southeastern Areas. 
Effort in the Vancouver Area and south amounted to 7% of 
the total. Pacific ocean perch was the principal target species, 
and accounted for 60% of the total catch. 

Japanese longline effort in 1972 totalled 1,415,530 hachi, an 
increase of 18% over 1971, and was distributed similarly to 1971. 
Of the total catch, 99% was blackcod. 

Total Japanese catch in 1972 was 128,652 m.t. (283.6 million 
lb), an increase of 30% from 1971. Principal species were 
Pacific ocean perch (47% ), blackcod (30% ), and Pacific pollock 
( 11%). Increases (over 1971) occurred in catches of Pacific 
ocean perch (20% ), blackcod (32 % ), and Pacific pollock (41 % ). 
Of the total Pacific ocean perch catch, 29% was from the South
eastern Area, 25% from the Yakutat Area, and 19% from the 
Kodiak Area. Of the blackcod catch, 27% was from the South
eastern Area, 25% from the Yakutat Area, and 19% from the 
Kodiak Area. Stern trawls caught 99.6% of the Pacific ocean 
perch, and longlines caught 75% of the blackcod. 

According to preliminary information presented orally, the 
January-July 1973 Japanese catch of Pacific ocean perch and 
blackcod was 33,580 m.t. (74.0 million lb) and 19,195 m.t. (42.3 
million lb), respectively. No shrimp fishery was conducted. 

The 1972 setline catch of halibut by Canadian and United 
States vessels was 19,082 m.t. (42.1 million lb), dressed weight, 
an 8% decrease from 1971, and 22 % from 1970. 

During January-December 1972, North American vessels 
landed approximately 77,000 m.t. (169.8 million lb) of ground
fish other than halibut, and over 12,000 m.t. (26.5 million lb) 
of shrimp. 

During 1972, North American trawlers landed 71,994 m.t. 
(158.7 million lb) of groundfish-53,084 m.t. (117.0 million lb) 
by United States vessels and 18,910 m.t. (41.7 million lb) by 
Canadian vessels. The North American catch consisted of 38% 
flatfishes (mostly Dover, English, and petrale sole); 29% rock
fishes, including 9% Pacific ocean perch; and 28% roundfishes 
(mostly Pacific cod, lingcod, and blackcod). Total North 
American trawling effort was 167,047 hours-83% by the United 
States fleet and 17% by the Canadian fleet. The Charlotte 
and Vancouver Areas were the most important to North American 

trawl fisheries. 
During 1972, Canadian shrimp landings totalled 361 m.t. 

(0.8 million lb), mostly from the Vancouver Area. Principal 
species were Pandalus jordani and P. platyceras. United States 
records for the 1972 fisheries in the Shumagin, Chirikof, and 
Kodiak Areas are not yet available. Production of less im
portant areas was 3,780 m.t. (8.3 million lb) in the Columbia 
Area and 2,335 m.t. (5.1 million lb) in the Eureka Area. 

Soviet trawlers were again active in 1972, throughout the 
northeastern Pacific Ocean. Principal species were Pacific hake, 
Pacific ocean perch, shrimp, and flounders (new in 1972). 

Republic of Korea vessels sought Pacific ocean perch and 
blackcod in the Gulf of Alaska during 1972. 

One vessel each from the German Democratic Republic and 
Poland were sighted in the Columbia Area during 1972. 

During 1972, research vessels of Canada, the IPHC, Japan, 
and the United States were active in the Northeast Pacific Region. 
Field studies were conducted on such diverse subjects as halibut 
incidence in trawl catches; juvenile halibut abundance; halibut 
migration; Pacific ocean perch biology and stock assessment; 
and blackcod biology, migration and availability to pot gear. 
Research of a similar nature was also conducted by each national 
section in 1973. 

During 1972, halibut incidence, by weight, was reported to 
be: (1) 0.3- 0.6% in Canadian research vessel catches; (2) 
1.12% in Japanese research vessel catches; and (3) 0.05% in 
Japanese commercial stern trawl catches. 

Halibut recruitment studies by IPHC continued in the Shuma
gin-Southeastern region. General results were similar to pre
vious years. 

Halibut tagging studies by the Fishery Agency of Japan and 
the IPHC continued in 1972. Recovery data for 761 IPHC
tagged fish clearly indicated a migration from Bering Sea to the 
northeastern Pacific Ocean. 

Aspects of Pacific ocean perch biology and stock assessment 
were reviewed and discussed by the Sub-Committee. Problems 
were recognized in age determination, growth analysis, and stock 
identification. The Vancouver-Columbia stock continues to 
remain in poor condition. 

Aspects ofblackcod biology and stock assessment were reviewed 
and discussed by the Sub-Committee. Substantial tagging ef
fort is being expended to investigate the interrelationships of 
stocks. Available information (longline catch statistics) suggests 
that the overall decline of blackcod abundance in the northeastern 
Pacific Ocean has ceased, but the shift of some Japanese trawlers 
into this fishery was viewed as cause for concern. 

A recommendation was made to the Committee on Biology 
and Research. 

The recommendation mentioned m the last item 
quoted above is as follows: 

The Sub-Committee reiterated the view expressed at the 1970, 
1971, and 1972 Annual Meetings that the status of Pacific ocean 
perch stocks should be watched closely by the three national 
sections. While the Shumagin Area stock appears to be in
creasing inexplicably, the Vancouver-Columbia stock remains 
at a low level; annual removals in 1972 continued to be exces
sive. Therefore, the Sub-Committee recommends that the ag
gregate all-nation catch of Pacific ocean perch in the Vancouver-
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Columbia area should be reduced substantially below the 1972 
level. 

Areal designations used in the above and following 
sections are illustrated in Fig. 1 and 2. 

10 (d) The 1973 Halibut Fishery in the Eastern 
Bering Sea 

In 1973, fishermen of Canada, Japan, and the 
United States fished in the eastern Bering Sea under 
regulations based on conservation measures recom
mended by the Commission. No data on Japanese 
catches of halibut, if any, from the eastern Bering Sea 
were available at the time of the meeting. Canadian 
and U.S. vessels, fishing exclusively for halibut with 
setline gear, had taken 70 m.t. (dressed weight), 
through August. Regulations for the 1973 fishery for 
halibut were similar to those of 1972, except that there 
were uniform spring and fall seasons of longline fishing 
in Areas A, B, and C. Waters of the eastern Bering 
Sea again were sectioned into five areas (Fig. 1) and 
fishing for halibut in each of these five areas was 
permitted during the following periods: 

Areas A, B, C: April 1-19 (longline gear only); 
September 15-30 (longline gear only) 

Area D: April1-June 20 (all gear); 
June 20-November 15 (exploratory and 

experimental fishing by longline gear) 
Area E: Closed at all times 
As in previous years, retention of halibut taken by 

net trawl gear in Areas A, B, C, and E was prohibited. 
Japan continued, as a domestic measure, to prohibit 
trawling by Japanese vessels in an extensive area of the 
southeastern Bering Sea where juvenile halibut are 
abundant. Canada and the United States continued, 
as a domestic measure, to prohibit retention of halibut 
by vessels fishing with any type of net trawl gear in the 
Bering Sea. 

10 (e) Conservation Measures for Eastern Bering 
Sea Halibut in 1974 

Recommendations for joint conservation measures 
are prepared for the Commission's consideration by a 
working group and, in the past, this working group also 
has reviewed domestic measures proposed by each 
country for conservation of halibut throughout the 
Bering Sea. At the 1973 meeting this working group 
met during the period from November 2 through 9 and 
presented a report to the Commission at the final 
plenary session. No agreement had been reached in 
the working group regarding proposals for joint 
conservation measures, and the Canadian members of 
the group had proposed holding an interim meeting to 
resolve the question. The Japanese participants in the 
working group had been prepared to accept the 
proposal and U.S. participants had been noncom-

mittal. In view of the lack of agreement on recom
mendations for conservation measures, the Japanese 
spokesman listed orally certain domestic measures 
proposed by Japan for 1974 which were additional to 
those reviewed by the working group and listed in its 
report. Statements of the U.S. andJapanese Sections 
on this topic are quoted below. Canadian views are 
contained in a statement quoted in section (f), 
dealing with effects of trawling. 

U.S. statement on conservation measures 
United States views regarding the need for effective measures 

to restore eastern Bering Sea halibut stocks are fully known to 
this Commission. Our views were clearly stated by our re
presentatives to the Halibut Working Group. It is, therefore, 
unnecessary to reiterate in detail our views on the current status 
of halibut stocks in eastern Bering Sea and the evidence of the 
impact of trawling on these stocks. 

Our concern and position on this matter arise from the follow
ing considerations: 

( 1) There has been an unabated decline in the abundance 
of halibut in the eastern Bering Sea over the past decade. 

(2) It was the consensus view of the scientists of the Bering 
Sea Groundfish Sub-Committee that the severe restrictions im
posed on the setline fishery have not in themselves been sufficient 
to restore the halibut resource available to the setline fishery. 

(3) The scientists were also unanimous in their view that 
restoration of the halibut resource and maintenance of a viable 
setline fishery in eastern Bering Sea will require a substantial 
reduction in the catch of halibut by trawlers. 

(4) The North American setline fishery in the eastern Bering 
Sea has declined from 104 vessels in 1963 to 7 in 1973--a reduc
tion of 93% . 

(5) The Japanese eastern Bering Sea trawl fishery has on the 
other hand increased its overall effort 300% in the same time 
period. 

(6) There is strong evidence that this massive trawl effort 
is not only having a major adverse impact on the halibut stocks 
of this area but has also had a similar impact on other species of 
bottomfish. 

(7) There are signs that the pollock resource, the principal 
target species of the Japanese eastern Bering Sea trawl fishery, 
is in a process of deterioration. 

(8) Despite the fact that Japan has been the major exploiter 
of eastern Bering Sea resources over the past two decades, there 
has been little evidence presented to this Commission that ap
propriate scientific information has been collected, analyzed and 
applied to responsible conservation of these resources by Japan. 

The United States has strongly urged the adoption and im
plementation of certain conservation measures which we feel 
are absolutely necessary as minimum for the restoration of halibut 
stocks in the eastern Bering Sea. In our view, Japan's refusal 
to reduce fishing effort and catch by its huge and expanding 
trawl fisheries in the eastern Bering Sea by what we consider to 
be only a minor fraction constitutes total disregard for the con
dition of the halibut resource in the eastern Bering Sea. 

Japanese statement on conservation measures 
In considering conservation measures for halibut, we believe 
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it is necessary to take into consideration the other species that 
may be exploited in the same area. Actually the Japanese trawl 
fishery in this area is of major importance to the fishing industry 
of Japan. Therefore, when contemplating conservation measures 
for the halibut stock, we believe the Commission should give 
due consideration to the importance of the trawl fishery in this 
area. Actually deciding joint conservation measures for the 
North American setline fishery for halibut and the Japanese 
trawl fishery is very difficult. The reason it is difficult is that 
the halibut catch is just a fraction of the total groundfish catch, 
and so in order to restrain the fishing on one specific resource 
we in fact have to give up catching other groundfish in amounts 
over 10 or 100 times the catch of halibut, and this is actually a 
dilemma. However, we are three neighbouring countries on 
the North Pacific and it is Japan's wish that the fishing industries 
of the three countries should prosper in co-existence, and we 
have been giving very serious study to the restoration of the 
halibut fishery. 

As regards the major fishing areas where concentrations of 
halibut are found, we proposed four months of prohibition of 
trawl fishing. This is a long period of time. However, the 
United States and Canada did not give due consideration to our 
proposal and gave no consideration to the possibility of conces
sion, and we regret this very much. There were various points 
made by the United States and Canada to which Japan would 
like to respond with a different view. However, time at this 
meeting is running short and it is getting very late, so we will 
refrain from explaining our position in detail. We would like 
to note, however, that we do not share the views of the United 
States and Canada. 

Discussion took place regarding the U.S. request for 
continuation of the observer program conducted by 
U.S. scientists on board Japanese commercial fishing 
vessels and it was agreed that details would be worked 
out by correspondence at a later date. 

In the time available for discussion at the 1973 
meeting, the Commission did not reach agreement on 
recommendations for joint conservation measures for 
halibut in the eastern Bering Sea in 1974, or have an 
opportunity to review in final detail domestic mea
sures proposed by the national sections for conservation 
of halibut throughout the Bering Sea in 1974. How
ever, following adjournment of the meeting, an 
exchange of views took place among the three countries 
as a result of which such recommendations and domes
tic measures were finalized. These are given below; 
areal divisions mentioned in the recommendations are 
given in Fig. 1. 

Recommendations 

The International North Pacific Fisheries Commis
sion respectfully submits to its three Contracting 
Parties the following recommendations for joint con
servation measures in 1974 for halibut in the eastern 
Bering Sea: 

I. That the area within which these joint conservation meas-

ures shall apply is that portion of the Bering Sea lying east of 
the meridian of l75°W. This area shall be subdivided as 
follows: 

AREA A: That portion of the Bering Sea bounded by a line 
connecting Cape Navarin and the northern tip of 
Cape Sarichef on Unimak Island; the meridian of 
l70°W; and a line connecting said northern tip of 
Cape Sarichefwith a point on the meridian of 170°W 
at 54°N. 

AREA B: That portion of the Bering Sea bounded by the 
Aleutian Islands; the meridian of 170°W; and a 
line connecting the northern tip of Cape Sarichef on 
Unimak Island and a point on the meridian of 170°W 
at 54°N. 

AREA C: That portion of the Bering Sea bounded by the 
Aleutian Islands; the meridian of 1750W; that por
tion of the line connecting Cape Navarin to the 
northern tip of Cape Sarichef on Unimak Island 
between l75°W and 170°W; and the meridian of 
170°W. 

AREA D: That portion of the Bering Sea east of the meridian 
of 175°W and north of a line from Cape Newenham 
to the intersection of a line from Cape Navarin to 
the northern tip of Cape Sarichef on Unimak Island 
with the meridian of 170°W, and a line from this 
point to the intersection of the meridian of 175°W 
with the line from Cape Navarin to the northern 
tip of Cape Sarichef on Unimak Island. 

AREA E: That portion of the Bering Sea bounded on the north 
by a line from Cape Newenham to a point at 57°15'N, 
170°W, on the west by the eastern boundary of Area 
A, and on the south and east by the Aleutian Islands 
and the Alaska Peninsula. 

2. That the period within which these measures shall apply 
is from 0000 hours on March 17, 1974, to 2400 hours on March 
16, 1975. All times mentioned shall be local standard time. 

3. That no halibut of length less than 81 centimeters (32 
inches) as measured from the tip of the lower jaw to the extreme 
end of the middle of the tail, or with head off 61 centimenters 
(24 inches) as measured from the base of the pectoral fin at 
its most anterior point to the extreme end of the middle of the 
tail, may be retained at any time by any fishing vessels of any 
of the Contracting Parties. 

4. That nothing within any of these recommendations shall 
apply to or restrict the operations of a bona-fide research vessel 
under the direct control of a Contracting Party. 

5. Within Areas A, B, C, and D, the retention of halibut by 
vessels fishing with longline gear shall be permitted during a 
spring period beginning at 1500 hours on April I, 1974, and 
terminating at 0300 hours on April 19, 1974, and during a fall 
period beginning at 1500 hours on September 15, 1974, and 
terminating at 0300 hours on September 30, 1974. 

6. Area E shall be closed to halibut fishing at all times. 
7. All vessels employing any type of net trawl gear shall 

return to the sea immediately any halibut taken within Areas 
A, B, C, and E. 

8. Within Area D, retention of halibut by any fishing vessel 
of any of the Contracting Parties shall be permitted during a 
period beginning at 1500 hours on April I, 1974, and terminat-
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ing at 0300 hours on April 19, 1974. 

Proposed domestic measures. 
The International North Pacific Fisheries Commis

sion, in relation to the joint conservation measures 
recommended for eastern Bering Sea halibut in 1974, 
takes note of the following domestic measures proposed 
by the national sections for halibut fishing throughout 
the Bering Sea: 

I. The Government of Japan, as a domestic measure, is pro
hibiting operations ofmothership and North Pacific trawl fisheries 
during the period from December I, 1973, to March 31, 1974, 
in each of the following three areas: 

(I) Misty Moon Ground: bounded by straight lines con
necting the coordinates in the order listed: 
North Latitude West Longitude 

56°18' 170"24' 
56"20' 
56"12' 
55"56' 
55°56' 

169°03' 
168°46' 
169°10' 
170"24' 

(2) Corridor Ground: bounded by straight lines connecting 
the coordinates in the order listed: 
North Latitude West Longitude 

58°32' 174"52' 
58°40' 
57°02' 
56°52' 

(3) Area B. 

174"20' 
173°00' 
173°44' 

2. The Government of Japan, as a domestic measure, is 
prohibiting operations of mothership and North Pacific trawl 
fisheries in Area A south of 55°30'N during the period from Janu
ary I, 1974,toMarch31, 1974. (Note : ForthePolarisGround 
in Area A, the Government of Japan has prohibited operations 
of mothership and North Pacific trawl fisheries since December 
I, 1973.) 

3. The Government of Japan, as a domestic measure, is 
prohibiting operations of the landbased dragnet fishery in the 
area between 170°W and 175°W during the period from De
cember I, 1973, to March 31 , 1974. 

4. The Government of Japan, as a domestic measure, is pro
hibiting the retention of halibut caught in the area between 
180° and 175°W south of 59"30'N by vessels fishing with any 
type of net trawl gear. 

5. The Government of Japan, as a domestic measure in 1974, 
will take necessary measures to prohibit operations of mother
ship and North Pacific trawl fisheries during the period from 
December I, 1974, to March 31 , 1975, in t>ach of the following 
two areas: 

(I) Area A, south of 55°30'N 
(2) Area E, south of 56"00'N 

6. The Government of Japan, as a domestic measure in 1974, 
intends to prohibit trawling of all kinds in an area defined as 
follows : 

An area delimited by the line of 160"W; a line connecting 
the point of58"10'N, 160°W, and the point of57"10'N, 163°W; 
the line of 163"W; a line running from the point of 56°20'N, 

163"W, through the point of 56"N, l640W, to its intersection 
with a line connecting Cape Navarin of the U .S.S.R . and 
northern tip of Cape Sarichef, Unimak Island; a line connect
ing Cape Navarin and the northern tip of Cape Sarichef; 
the Aleutian Islands; and the Alaska Peninsula. 
7. The Government of Japan, as a domestic measure in 1974, 

intends to establish for 1974 a minimum size limit of66 centimeters 
(26 inches) for retention of halibut in the western Bering Sea 
(west of 175"W). 

8. The Government of Japan will take appropriate voluntary 
measures to remove all Iongline gear from the water in the 
respective closed areas for a period of 48 hours prior to the 
respective opening dates of the halibut fishing seasons, although 
it involves difficulties both practical and legal to take such 
measures. 

9. The Government of Canada and the Government of the 
United States, as a domestic measure in 1974, intend to prohibit 
the retention of halibut by vessels fishing with any type of net 
trawl gear in the Bering Sea. 

10 (f) Effects of Trawling on Halibut in the 
Convention Area 

In dealing with the agenda item Effects of trawling on 
halibut stocks in the Corwention area, the Commission had 
for its reference the aforementioned reports of sub
committees on Bering Sea Groundfish and Northeast 
Pacific Groundfish. Discussion of this topic over
lapped somewhat with discussions of conservation 
measures for eastern Bering Sea halibut. Statements 
of the Canadian Section and the U.S. Section are 
quoted below. Japanese views are incorporated in a 
statement on conservation measures for eastern Bering 
Sea halibut quoted above in section (e). 

Canadian statement on effects of trawling 
Over the past seven or eight years the Canadian Section has 

repeatedly drawn attention to the need for conservation measures 
to restore a viable longline fishery in eastern Bering Sea and to 
maintain halibut stocks of the northeastern Pacific at their 
maximum levels of productivity. Despite imposition of increas
ingly severe restrictions on the North American fishery, the 
status of the stocks has continued to decline. It is our view, 
based on an abundance of scientific evidence, that the cause of 
this deteriorating situation can be attributed to the high rate 
of incidental capture of juvenile halibut by trawl fisheries in 
the Bering Sea and Gulf of Alaska. 

We have repeatedly urged Japan to adopt all possible measures 
to conduct her trawl fisheries in such a manner as to avoid areas 
of concentration of juveniles and to take other appropriate meas
ures to minimize their destruction. 

Very frankly, we are discouraged beyond words by the evident 
disinterest on the part of Japan to take measures to assist us in 
restoring stocks of adult halibut in the Bering Sea so as to enable 
revival of a viable North American longline fishery. Japan's 
obvious unwillingness to assist us in meaningful terms, in our 
view, is not in the long-term interest of Japan. It is certain 
that many coastal states who will be gathering for the forthcom
ing Law of the Sea Conference will view Japan's position at that 
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FIG. 2. Areal divisions of the northeastern Pacific Ocean referred to in discussions of halibut and ground
fish other than halibut. 

conference with much skepticism. Japan has made public as
sertions that many of the world's fisheries problems can be re
solved by existing regional conventions and agreements. Canada 
wishes this were so-but obviously it is not. I can assure you 
that news of Japanese reluctance to recognize her obligations 
in respect to halibut will travel rapidly throughout the world's 
fishing community. Apparently Japan cannot accommodate the 
requests of two friendly neighbouring nations such as Canada 
and the United States. 

I would hope that within the ensuing few weeks some way 
can be found whereby we could meet to reconsider our presently 
widely divergent positions. 

United States statement on effects of trawling 
The United States Section extends its appreciation to the 

Japanese National Section for the opportunity we have been 
afforded to place scientific observers aboard Japanese trawlers 
fishing in the eastern Bering Sea. This has allowed us to develop 
an improved understanding of the nature of the large-scale trawl 
fishery and its possible impact on non-target species such as 
halibut, king crab and tanner crab. It is obvious from both 
Japanese and U.S. observer data that relatively large quantities 
of young halibut are taken incidental to the trawl fisheries
present estimates indicating between 2,700 and 5,100 metric 
tons. It was also noted that most incidentally caught halibut 
taken in these operations are dead by the time they can be 
returned to the sea. 

We note with interest that the views of U.S. and Canadian 

scientists differ from those of Japanese scientists regarding the 
magnitude of the incidental catch, particularly during the winter 
months. The United States Section is convinced that Japanese 
estimates for this period are much too low and not realistic in 
that they (I) exclude the incidence of halibut associated with the 
much larger pollock catches-ignoring the fact that U.S. observers 
have documented a relatively high incidence of halibut in the 
March pollock fishery and for other months of the year, (2) 
exclude incidence of halibut associated with the sharply increased 
catch of species of flounders other than yellowfin sole, and (3) 
dismiss other scientific evidence that halibut concentrate along 
the continental slope, in winter months, within the same bathy
metric range occupied by pollock. 

We feel that verification of the winter incidence of halibut 
associated with pollock fishing can be achieved by direct ob
servation aboard Japanese vessels. Hence it is important that 
the Commission concur on extending the present U.S. observer 
program through Calendar Year 1974. However, the mortality 
imposed on halibut stocks in the eastern Bering Sea by the in
cidental catch of trawlers is only a part of our concern. There 
is additional evidence that the Japanese land-based trawl fishery 
has also taken considerable quantities of halibut in statistical 
area C where retention of trawl caught halibut is prohibited. 
In addition, there are certain losses imposed by trawl fisheries 
of other nations. We place particular significance on the con
sensus statement of scientists of the three countries that the 
severe restrictions imposed on the setline fishery have not in 
themselves been sufficient to restore the halibut resource availa
ble to the setline fishery in the eastern Bering Sea. It is the 
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U.S. conviction that the Commission must respond im
mediately to the assessment made by the scientists that res
toration of the halibut resource in eastern Bering Sea and the 
maintenance of a viable setline fishery in the area require 
above all a substantial reduction in the catch of halibut by 
trawlers. 

10 (g) Groundfish Other Than Halibut m the 
Northeastern Pacific Ocean 

Since 1969 the Commission has considered annually 
the implementation of Article III(l)(c)(ii) with respect 
to groundfish other than halibut in the northeastern 
Pacific Ocean. Under the provisions of this article 
the Commission can recommend joint conservation 
measures for stocks being studied as a result of requests 
made in connection with Article III(l)(c)(i). The 
Sub-Committee on Northeast Pacific Groundfish 
reports on results of research in this respect. The 
summary section of this sub-committee's report is 
quoted in section (c). No conservation measures for 
groundfish other than halibut in the northeastern 
Pacific Ocean have been recommended thus far. 

At the 1973 meeting the three national sections 
made the following statements in connection with this 
agenda item: 

United States 
Mter examining this year's report of the Sub-Committee on 

Northeast Pacific Groundfi~h, the United States Section is en
couraged that some of the disturbing downward trends in Pacific 
ocean perch and blackcod populations appear to have been 
slowed in some areas and either arrested or reversed in others. 

This note of cautious optimism is dampened, however, when 
we see that total removals of ocean perch stocks from the Van
couver and Columbia statistical areas, which are so vitally im
portant to U.S. fishermen, continued to be excessive in 1972, 
despite the decline in stock abundance. We are also concerned 
that ocean perch abundance in the Chirikof and Kodiak statistical 
areas, where the greatest potential for expansion of U.S. fisheries 

exists, has continued to decline. 
Furthermore, our concern about Pacific ocean perch and 

blackcod throughout the northeastern Pacific is not relieved 
when we note that the available information bearing on stock 
assessment for both species this year consisted only of catch and 
effort data. While the catch per unit of effort statistic is often 
a valuable indication of abundance, it is only an indication and 
not a measure. Such factors as availability versus abundance, 
intangible but nonetheless real increases of fishermen efficiency, 
and precise measures of effort which take into account scouting 
effort remain to be assessed. Therefore, until our scientists have 
available sufficient biological data from which they can determine 
shifts in age and size compositions in the commercial catches, 
and better estimate recruitment trends; and, as long as the 
catches of Pacific ocean perch and blackcod continue to increase 
substantially, as they did in 1972, we find it difficult to believe 
that the time for concern is past and that our problems with 
groundfish in the Northeast Pacific Ocean are solved. 

Finally, we are disturbed by evidence contained in the Sub
Committee report regarding the purposeful entry of some Japa
nese trawlers into the blackcod fishery and we urge the Com
mission to carefully assess this new element of fishing effort on 
the stocks during the coming year. 

Japan 
In the past three years we have come to agreement among 

the three sections that fisheries for Pacific ocean perch should 
be conducted in a prudent manner and the effects of this prudence 
can be seen in some areas where downward trends have been 
arrested and in other areas where the trends have either levelled 
off or show signs of increasing. The report of the Sub-Com
mittee on Northeast Pacific Groundfish notes that the trends in 
stocks of Pacific ocean perch must be observed carefully. In 
these circumstances, the Japanese Section recognizes the need 
to undertake again very careful fishing operations in the next 
year. 

Japan regrets that, judging from CPUE data, stocks in the 
in the Vancouver and Columbia areas continue to show a down
ward trend. The report of the Northeast Pacific Groundfish 
Sub-Committee recommends that the catch of Pacific ocean 
perch in these two areas should be reduced substantially below 
the level observed in 1972. In this connection, I would like to 
refer to the Japanese domestic measures taken in 1973 for the 
Pacific ocean perch fishery in these areas. Japan has taken 
measures for 1973 and 1974 to hold the catch level in the Van
couver area at around 800 m.t., and in the Columbia area to 
keep catches at the level observed in 1969. In 1972, Japanese 
catches in the Vancouver area were around 1,500 m.t., so that 
keeping the catch at the 800 m. t.level in 1973 and 1974 represents 
a reduction of almost 50% . With regard to the Columbia area, 
holding the catch at the level of 1969 will result in a catch of 
close to zero. Japan hopes that measures of this type will help 
to restore the stocks in both areas. 

The United States has pointed out that more data are required 
for stock assessment of Pacific ocean perch. Japan agrees and 
will continue to put every effort into collection of the necessary 
data. 

With regard to blackcod in the northeastern Pacific, Japan 
considers, as described in the report of the Sub-Committee on 
Northeast Pacific Groundfish, that the CPUE in the longline 
fishery in 1972 was comparable to that in 1971, and that the 
stock condition is at a high level. The Commission has agreed 
that there is a need to watch carefully the effect of current and 
future catches on the stock levels. A similar recommendation 
is contained in the report of the Sub-Committee on Northeast 
Pacific Groundfish this year and .Japan endorses this recom
mendation. 

The United States has expressed concern over the blackcod 

catch by Japanese trawls. However, Japan has been taking 
domestic measures since 1973 to keep blackcod catches by the 
trawl fishery at the levels observed in 1971, so there should be 
no further increases in the catches of blackcod. 

Canada 
The Canadian Section notes, with much interest and apprecia

tion, the valuable progress which has been made by the Com
mittee on Biology and Research in assessing the status of stocks 
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of Pacific ocean perch. We concur with the recommendation 
that the aggregate all-nation catch in the Vancouver-Columbia 
Area be reduced substantially below the 1972 level. As far as 
Canada is concerned we shall do everything possible to restrict 
development of the Canadian fishery in that area, and in 
addition we shall endeavour to persuade another nation, not 
party to this Convention, to take similar action. 

In regard to blackcod, although the scientists have noted that 
the overall downward trend in abundance had ceased (as of 
1972), we should not reduce our vigilance. Resumption of the 
decline remains a distinct possibility. Indeed, we note that in 
certain specific areas, in the Gulf of Alaska, abundance con
tinues to decline. We would urge Japan to exercise caution in 
future fishing and give special attention to the possibly deteri
mental consequences of the development of a trawl fishery for 
blackcod. In our experience, trawlers generally take smaller 
blackcod than do longliners and hence might have the effect of 
reducing the sustainable yield. However, we note that the Sub
Committee on Northeast Pacific Groundfish is in urgent need 
of more information on the biology of blackcod. On Canada's 
part, we shall do everything possible to meet this need, in re
cognition of the fact that our Commission must be adequately 
prepared to take such measures as may be necessary to assure 
that over-exploitation does not become general throughout the 
northeastern Pacific and Bering Sea. 

After these statements had been heard, the U.S. 
spokesman requested clarification regarding Japanese 
fishing for blackcod by longline and trawl. The 
Japanese spokesman stated that from 1973 Japan is 
taking measures to keep the catch ofblackcod by both 
longline and trawl at the level observed in 1971, so that 
Japan did not expect to see an increase in the catch of 
blackcod in the coming year. 

II. DiscussiON OF U.S. PROPOSALS TO ExPAND THE 
TERMS oF REFERENCE oF THE SuB-COMMITTEE 
ON BERING SEA GROUNDFISH 

At the 1971 meeting the U.S. Section recommended 
inclusion of blackcod in the terms of reference of the 
Sub-Committee on Bering Sea Groundfish and the 
Commission agreed to consider the recommendation 
at its 1972 meeting. As a result of discussions of this 
topic in 1972, the Commission noted that it had been 
unable to reach agreement and decided to include the 
item on the agenda for the 1973 meeting. In addition, 
the U.S. Section advised the Commission in 1972 that 
it would raise in 1973 the question of expanding the 
terms of reference of the Sub-Committee on Bering 
Sea Groundfish to include all Bering Sea fishery 
resources. As a result, the Commission had on its 
agenda for the 1973 Annual Meeting two items as 
follows, which were dealt with at the same time: Item 
16- Consideration of United States proposal to expand the 
terms of reference of the Bering Sea Groundjish Sub-Committee 
to include blackcod and Item 17- Consideration of United 
States proposal to expand the terms of reference of the Bering 

Sea Groundjish Sub-Committee to include all Bering Sea 
fishery resources. 

Speaking with regard to item 17, the Japanese 
spokesman pointed out that since Japan is the only 
country party to the Convention which substantially 
exploits groundfish other than halibut in the Bering 
Sea, such groundfish cannot be considered by the 
Commission in connection with the terms of Article 
III(l)(c)(i), nor can they be the subject of conservation 
measure recommendations as provided in Article 
III(l)(c)(ii). He noted that this position is a basic 
stand taken by Japan, but the Japanese Section did not 
wish to engage in debate on the point at the time. He 
said thatJapan considers the exchange ofinformation 
and ideas among the scientists of the Commission to be 
of great value and on this basis was prepared to accept 
the U.S. proposal to expand the terms of reference of 
the Bering Sea Groundfish Sub-Committee to include 
all fishery resources. However, the Japanese spokes
man wished the basic Japanese position regarding 
study and recommendation with respect to Articles 
III(l)(c)(i) and (ii) to be very clear. 

The U.S. spokesman expressed appreciation that the 
Japanese Section was prepared to expand the terms of 
reference of the Bering Sea Sub-Committee in accord
ance with the U.S. proposal and noted that he believed 
it was in the best interests of the Commission for Japan 
to take this view. However, the U.S. Section would 
continue to hold the view that a broad interpretation 
of the terms of the Convention itself provides for this 
and recognizes that Japan has a different technical or 
legal point of view in this respect. The U.S. spokes
man congratulated Japan on taking this practical and 
important step, which he considered would, in the long 
run, have important results for the Commission and its 
activities. In addition, it would help to assure that the 
great fishery resources of the Bering Sea would be 
preserved for future generations. 

The Canadian spokesman asked for some clarifica
tion of the statement by Japan. The Japanese 
spokesman said that Japan recognized that there were 
different legal interpretations of the Convention, but 
that Japan considered at this time that the most 
practical thing to do was to agree to the U.S. 
proposal in spite of holding a different view with 
respect to the legality under the terms of the Conven
tion of the Commission taking such action. Canada 
then agreed to the U.S. proposal. 

As a result of reaching agreement on the U.S. 
proposal with respect to item 17, no further considera
tion of item 16 was required. 

The term of reference of the Committee on Biology 
and Research relating to the Sub-Committee on Bering 
Sea Groundfish henceforth will be as follows: 
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Study results of commercial fi5heries and research on groundfish 
in the Bering Sea for the purpose of developing information 
(I) to assist in formulating conservation measures for halibut in 
the eastern Bering Sea and (2) to enable the Commission to 
ensure the maximum sustained productivity of all Bering Sea 
fishery resources, and consider further the needs for research. 

12. AcTIVITIEs oF THE CoMMISSION CoNCERNING 
HERRING 

The Annex to the North Pacific Fisheries Conven
tion originally provided that japan would abstain from 
fishing for herring (Clupea pallasii) in the Convention 
area off the coasts of Canada and the United States, 
exclusive of the Bering Sea and the waters of the North 
Pacific Ocean west of the meridian passing through the 
extremity of the Alaska Peninsula. The Convention 
required that the Commission study these stocks 
annually, commencing in 1958, to determine whether 
they continued to qualify for abstention. At sub
sequent annual meetings the Commission has deter
mined that the herring stocks of three areas did not 
meet the qualifications for abstention defined in Article 
IV of the Convention, and recommended their 
removal from the Annex. The only herring stocks 
which remain under abstention are those off the coast 
of British Columbia, except the waters off the west 
coast of the Queen Charlotte Islands. 

At its Ninth Annual Meeting (1962), the Commis
sion noted that the removal of certain herring stocks 
from abstention had brought up the possibility of a 
joint fishery on those stocks in the future. The 
Commission established a sub-committee of the 
Committee on Biology and Research to draw up a 
plan for a program of joint research, to be imple
mented at the inception of any herring fishery of joint 
interest. The sub-committee presented the plan of a 
program for joint research on herring to the Commis
sion at its Tenth Annual Meeting (1963), at which 
time it was adopted. No fishery of joint interest on 
any herring stock formerly under abstention had 
come into being by the time of the 1973 Annual 
Meeting, and consequently the joint research plan 
remains unimplemented. 

There was no item specifically referring to herring 
on the Commission's agenda in 1973. The status of 
the herring stocks remaining under abstention con
tinued unchanged, since the national sections had not 
revised their positions concerning the qualification for 
abstention of any of the stocks listed in the Annex. 

13. AcTIVITIES OF THE CoMMISSION CoNCERNING 
KING CRAB 

At the Fourteenth Annual Meeting (1967), the 
Commission adopted the following resolution on king 
crab: 

I. (a) The Commission has been conducting a study of the 
king crab resources of the Eastern Bering Sea since its first 
meeting at the request of the United States Government. 
This study is being conducted in accordance with the pro
visions of Article III (I) (c) (i) and (ii) of the Convention. 
(b) The Commission hereby requests the Governments of 
Japan and the United States of America to submit to the 
Commission scientific data necessary for the said study by 
January 31 of every year, and, in addition, requests that the 
governments submit to each annual meeting such data from 
the current year, including (but not limited to) total catch, 
effort, size composition, and tag recovery in(ormation as is 
possible at the time. 
(c) The Commission reconfirms that it will submit to the 
Governments of Canada, Japan, and the United States of 
America by November 30 of every year a report on the 
results of the study, as requested by the Governments of 
Japan and the United States of America and in accordance 
with the decision of the Commission at its Twelfth and 
Thirteenth Annual Meetings. The Report of the Sub-Com
mittee on King Crab Research and Planning will serve as 
the said report. 

2. The right of the Commission to determine necessary joint 
conservation measures in addition to those currently in ef
fect based on the results of the study referred to in I (a) 
above and to make recommendations to the Contracting 
Parties is in no way prejudiced by any bilateral agreements 
such as the Japan-U.S. arrangements on king crab. 

3. However, in view of the fact that bilateral agreements on 
king crab have been concluded between Japan and the 
United States of America and between the United States of 
America and the Soviet Union and that those governments 
apply specific regulatory measures to the king crab resources 
of the eastern Bering Sea, the Commission considers it un
necessary to make recommendations in accordance with 
Article III (I) (c) (ii) of the Convention, unless and until 
it recognizes that the regulatory measures taken by those 
governments are inadequate. 

4. The Commission requests the governments of its Contracting 
Parties concerned to inform the Commission of any regulatory 
measures referred to in 3 above. 

In dealing with this agenda item at the 1973 
meeting the Commission had for its reference the 
report of the Sub-Committee on King Crab and 
Tanner Crab, which contains information pertinent 
to the requirements of the above-mentioned resolution. 
The Commission agreed to submit the report of the 
Sub-Committee on King Crab and Tanner Crab to 
the Contracting Parties as its report on the study being 
conducted on the king crab resources of the eastern 
Bering Sea. 

Speaking about implementation of Article III(l)(c) 
(ii) with respect to king crab, a U.S. spokesman noted 
from the report of the Sub-Committee on King Crab 
and Tanner Crab that an additional year's data would 
be necessary before the effect of current regulatory 
measures could be determined. Therefore, the U.S. 
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Section agreed to defer comment on the adequacy of 
regulatory measures until the next annual meeting. 
The U.S. Section was pleased to note the Sub
Committee's report of a modest improvement in stock 
condition from the low level of abundance in 1969. 
However, the U.S. Section recognized that the king 
crab fishery is sensitive to changes in recruitment and 
that the stock remains at a level of abundance con
siderably lower than that which prevailed during the 
mid 1960's. The U.S. Section was pleased to note 
that Japan will intensify research activities on both 
king and tanner crabs. The U .S. Section appreciated 
the opportunity to continue observations in 1973 of 
incidental catches of king and tanner crabs by the 
Japanese eastern Bering Sea trawl fishery. King crab 
catches by these fleets were small during the periods 
U.S. observers had been aboard and an additional 
year of quarterly observations was requested to con
firm the finding. In addition, the U .S. Section also 
requested that the Japanese National Section consider 
favorably a U.S. request to place U.S. observers 
aboard motherships of the eastern Bering Sea crab 
fishery throughout the 1974 season. 

A Japanese spokesman also noted pleasure with 
respect to the Sub-Committee on King Crab and 
Tanner Crab report that the stock condition had 
improved in 1971, 1972, and 1973, after having been 
at a low level of abundance in 1969 and 1970. The 
Japanese Section had been aware of the low level of the 
stocks and was much concerned with restoring the 
stocks so that higher productivity could be achieved. 
Therefore, the Japanese Section had agreed in 1972 to 
reductions in the catch of king crab. Referring to the 
content of the Sub-Committee's report, the Japanese 
spokesman said it was too early to determine the effect 
of the current regulatory measures, i.e., those which 
had been determined in 1972, and deferred making 
any specific recommendation until 1974. Japan 
would continue to welcome U.S. observers aboard 
Japanese fishing vessels and the Japanese spokesman 
proposed that details, including the number of ob
servers to be accepted and their respective boarding 
periods, be arranged by correspondence, since cruise 
plans of the Japanese fleets for the coming season had 
not yet been finalized. 

14. AcTIVITIES OF THE CoMMISSION CoNCERNING 

TANNER CRAB 

At the Fifteenth Annual Meeting (1968) the Com
mission agreed, under the provisions of Article 
III(l)(c)(i) of the Convention, to study the stocks of 
tanner crab in the eastern Bering Sea for the purpose of 
determining the need for joint conservation measures. 
During the interim between the 1968 and 1969 

Annual Meetings the Commission agreed to report 
annually to the three Contracting Parties regarding 
results of this study. At its 1969 meeting, the Com
mission began to consider implementation of Article 
III(l)(c)(ii) with respect to tanner crab, i.e., recom
mendation of joint conservation measures. 

At the 1973 Annual Meeting, the U.S. spokesman, 
speaking in connection with the agenda item Imple
mentation of Article III(l)(c)(ii) with respect to tanner crab, 
noted that the new regulatory measures for tanner crab 
had been in force only one year and that it was too 
early to determine their effect on stock condition. 
Accordingly, the U.S. Section deferred comment on 
such measures until 1974. 

The U.S. spokesman noted also that the Sub-Com
mittee on King Crab and Tanner Crab had reported 
that Japan's tanner crab1 fishery had taken an 
increased proportion of Chionoecetes opilio, especially in 
the Northern Area. 2 Since C. opilio had not previously 
made up a significant proportion of the catch, the U.S. 
Section felt it was important that data be obtained to 
separate the catches of C. bairdi and C. opilio, so that 
data series on catch and effort for the former may be 
continued and information needed for conservation of 
the latter may be obtained. Evidence presented to 
the Committee on Biology and Research suggested 
that the incidental catches of tanner crabs in the 
Japanese trawl fisheries was in the order of 70 million 
crabs and further that the mortality rate of these 
incidentally-caught tanner crabs is 60- 70%. The 
U.S. spokesman said it was obvious that such large 
catches must be a significant portion of the total 
fishing mortality and as such must be considered 
carefully in formulating future regulations to conserve 
stocks of tanner crabs. In addition to collection of 
additional data on the magnitude of such catches, the 
U.S. Section urged Japan to give special attention to 
improvements in trawl technology and methods of 

1 Two species of tanner crab are found in the eastern Bering 
Sea (C. bairdi and C. opilio), and in addition, a hybrid occurs 
in some areas. 

2 A major change in the bilateral agreement between Japan 
and the United States which came into effect in December 
1972 was the division of the eastern Bering Sea into two 
areas for the purpose of applying king and tanner crab catch 
quotas to the Japanese fishery. One area (referred to as 
"Southern" by U.S. biologists and "Area A" by Japanese 
biologists) lies within the following boundaries: a line run
ning from Cape Newenham on the Bering Sea coast ofWestern 
Alaska, southwest to 57°00'N, 168°00'W, thence due south 
to 54°36'N, 168°00'W, and thence east to Cape Sarichef on 
the west coast of Unimak Island. The second (referred to 
as "Northern" and "Area B" by U.S. and Japanese bi
ologists, respectively) is the area outside the above-mentioned 
boundaries. 
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handling catches which might reduce the incidental 
catch of tanner crabs and the subsequent mortality. 
The Japanese Section had stated in 1972 that it would 
undertake studies to assess the magnitude of incidental 
catches and the associated mortality and the U.S. 
Section was disappointed that the results of such 
studies had not been reported by Japan during the 
1973 meeting. 

The Japanese spokesman noted that new area quota 
regulations which had been introduced in the 1972 
renewal of a bilateral agreement on crabs between 
Japan and the United States had led to substantial 
alterations in the pattern of operation of Japanese 
vessels. It had been mainly for this reason that the 
Sub-Committee on King Crab and Tanner Crab had 
not attempted to assess the changes in stock conditions 
of tanner crab. The Japanese Section had concluded 
that it was too soon to determine whether or not the 
present regulatory measures are adequate and such 
evaluation should be deferred until 1974. 

With regard to the question of the incidental catch 
of crabs by the Japanese trawl fishery, the Japanese 
spokesman commended the U .S. scientists for their 
efforts in preparing an excellent report for the Sub
Committee on King Crab and Tanner Crab. Japa
nese scientists also are working on the data and it is 
expected that the results of their analysis will be made 
available to the Commission at the next annual 
meeting. The Japanese spokesman called attention 
to the fact that there has been continuous operation of 
the trawl fishery in the area since 1954 and that 
despite the continued existence of this fishery the 
stock of tanner crabs had not shown appreciable signs 
of deterioration. The Japanese spokesman believed 
this was strong proof that the incidental catch had not 
affected the stock adversely. He further pointed out 
that substantial portions of incidentally-caught crabs 
do not originate from the resource that is being 
utilized commercially. Japan has valid reasons to 
believe this, as Japanese scientists had explained to the 
Sub-Committee. Japan is aware that the trawl 
fishery cannot avoid a certain amount of incidental 
catch of crabs and therefore would continue to study 
the magnitude of such catches and their possible effects 
on the stocks. 

In response to the Japanese Section's statement, a 
U.S. spokesman noted that he felt it was indeed a pity 
that data were not available to adequately study the 
effects of both the pot fishery and the trawl fishery on 
the tanner crab stocks. He noted that it was the U.S. 
view that it is an obligation of a fishing country to 
adequately carry out such research, and that if such 
research were adequately carried out it would show 
adverse effects of the heavy removal of tanner crabs on 

the stocks in general. In the absence of data to the 
contrary, it seemed necessary to be prudent, careful, 
and conservative with respect to the harvest of 
resources such as tanner crabs, and the U.S. suggestion 
that Japan attempt to develop means of avoiding as 
much as possible the capture of tanner crabs (and 
where they are caught to return them to the sea as soon 
as possible and in as good condition as possible) 
seemed to be an obligation that Japan should be 
willing to assume . 

15. 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 as well as reports of any interim 
meetings which may have been held during the year, 
an administrative report covering activities between 
annual meetings, and national summaries of research 
conducted for the Commission by the research 
agencies of each member country. The Bulletin is 
published at irregular intervals. Reports are ob
tained from national sources and deal with particular 
investigations carried out under INPFC programs by 
one or more scientists in a particular laboratory, or 
are prepared by scientists from all three of the member 
countries working jointly on the analysis of research 
conducted under INPFC programs. The Statistical 
Yearbook, which was prepared annually in processed 
form from 1952 to 1969 and has been published since 
1970, 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 con
sidered a working paper previously. Information on 
the current status of these three publications is given 
at the end of this annual report, including titles of 
papers contained in the Bulletin. 

Also in connection with publications, the Commis
sion has undertaken preparation of new joint com
prehensive reports containing broad syntheses of 
information on the distribution and origin of the six 
species of salmon on the high seas, and on oceano
graphic conditions affecting salmon distribution in 
the North Pacific Ocean; historical salmon statistics 
contained in Bulletin No. 12 are being updated and 
revised ; and the proceedings of a salmon symposium 
are being prepared for publication. Progress in these 
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undertakings was reviewed in the Sub-Committee on 
Salmon at the 1973 Annual Meeting. 

Progress in preparation of a proposed Bulletin con
taining historical groundfish statistics was reviewed by 
the groundfish sub-committees. 

The need for a joint comprehensive report on king 
crab was discussed by the Sub-Committee on King 
Crab and Tanner Crab. It was recommended that 
preparation of such a report should not be attempted 
at this time. 

Progress in publication of abstention materials was 
reviewed in a sub-committee of the Ad Hoc Commit
tee on Abstention and recommendations were made 
regarding further publication of reports submitted in 
relation to abstention. 

16. OFFICERS ELECTED FOR 1974 

The Commission elected officers for 1974 in accord
ance with the newly-adopted Rules of Procedure. 
Officers elected were: 

Chairman of the Commission- Elmer E . Rasmuson 
Vice-Chairman of the Commission- C . R. Level ton 
Secretary of the Commission- Kenjiro Nishimura 
Chairman of the Committee on 

Biology and Research- R. W. Schoning 
Chairman of the Committee on 

Finance and Administration- Elmer E. Rasmuson 

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. 

17. CLOSING STATEMENTS AT THE FINAL PLENARY 
SESSION 

Spokesmen for each national section made conclud
ing statements at the final plenary session of the 20th 
Annual Meeting on November 9, 1973. 

Mr. C. R. Levelton, Chairman of the Canadian 
National Section, remarked that it was a pleasure for 
him to extend sincere thanks on behalf of the Canadian 
Section for the wonderful hospitality shown by the 
Japanese hosts. The Canadian Section had thorough
ly enjoyed the stay in Tokyo and would depart with 
many memories of the visit. In turn, the Canadian 
Section looked forward to the next annual meeting, 
to be held in the United States where the Canadian 
Section had always been warmly received. 

In the closing remarks of the Canadian Section in 
1972 it had been stated that the Commission must 
strengthen its resolve to find new and effective ways 
to solve the complex problems facing it, while con
tinuing to reconfirm earlier decisions which had proved 
effective. It was a matter of much regret to the 
Canadian Section that the Commission at the 1973 

meeting had been unable to break new ground in re
solution of a problem of grave concern to Canada. 
Scientists of all three countries had agreed that the 
incidental catch of halibut by the Japanese trawl 
fleets must be greatly reduced if the halibut stocks in 
the eastern Bering Sea are not to be destroyed. Dur
ing the course of the meeting the Canadian Section 
had attempted to prevail upon the Japanese to take 
meaningful steps to this end. To the dismay of the 
Canadian Section, nothing more than token steps 
had been proposed by Japan, steps which would 
accomplish little in preventing the continuing and 
rapid decline of the halibut stocks. Canadian fisher
men will feel anger and frustration over this situation 
and undoubtedly will bring the strongest possible 
pressure to bear upon the Canadian Government for 
action which would rectify the situation. Canadian 
fishermen would now question whether it was mean
ingful for the Canadian Government to place restric
tions on Canadian fisheries in the eastern Bering Sea 
in 1974. 

Mr. Levelton noted that during the deliberations 
in the halibut working group, the Canadian parti
cipants had requested an interim meeting of the Com
mission in the late winter, looking to resolution of the 
halibut problem. The Canadian Section realized 
that this would not result in full and effective action 
for 1974, but that more positive steps for the 1975 
season might be agreed to . Canada strongly urged 
Japan and the United States to give favourable con
sideration to the recommendation. Mr. Levelton 
felt that, in these times of food shortages in many parts 
of the world and a rapidly rising demand for protein, 
it was incumbent on the Commission to take positive 
action to protect a precious renewable resource. If 
the Commission does not, the resource could disap
pear forever. 

Canada was disappointed that in the eyes of the 
Japanese, Canadian salmon stocks do not qualify for 
abstention. 

Canada was pleased that the Japanese had accepted 
the U.S. proposal to expand the terms of reference of 
the Bering Sea Groundfish Sub-Committee to include 
all Bering Sea fishery resources . This step was a 
positive one towards obtaining the data required to 
successfully manage these stocks. 

In closing, Mr. Levelton thanked the Chairman for 
his capable and expeditious handling of the meeting. 
Thanks also were extended to the Secretariat, and the 
interpreters. Mr. Levelton wished colleagues from 
Japan and the United States a safe journey home, 
saying that the Canadian delegation looked forward 
to seeing everyone again in Seattle next year, and 
hopefully, in the interests of the well being of the 
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North Pacific fisheries, at an early interim meeting. 
Mr. Milton E. Brooding, Chairman of the U.S. 

Section, addressed the final plenary session. He said 
it was an honor and pleasure to express sincere appre
ciation for the hospitality extended by the Japanese 
hosts. Autumn was an especially beautiful season 
in Tokyo and Mr. Brooding said that all U.S. de
legates would return to the United States with many 
memories of their brief visit. The U.S. Section had 
thoroughly enjoyed renewing friendships and acquain
tances with colleagues from Japan and Canada during 
the 20th Annual Meeting. Mr. Brooding mentioned 
particularly the participation this year of the new 
Canadian Commissioner, Mr. Pierce, and said he 
was certain Mr. Pierce's broad experience will be a 
valuable asset to the Commission. 

At the first plenary session, and subsequently during 
the course of deliberations during the week, the U.S. 
Section had underscored what it believed to be some 
of the more difficult and crucial issues facing the 
Commission if it is to continue as a viable organiza
tion. Significant progress has been made in a few 
areas; however, little or no progress was made in 
others. For example, Mr. Brooding pointed out that 
the U.S. Section placed great importance on the 
Commission's decision this year to expand the terms 
of reference of the Sub-Committee on Bering Sea 
Groundfish to provide for discussion in the Sub-Com
mittee of all Bering Sea fishery resources. The U.S. 
Section trusted that this decision will actively en
courage and promote scientific studies and discussion 
to insure maximum substained productivity of re
sources in the Bering Sea. 

The U.S Section had expressed grave concern in 
its opening address regarding two primary conserva
tion problems falling within the scope of the Commis
sion's responsibility. The U.S. Section had noted in 
the past its special concern for the conservation of 
Bristol Bay sockeye salmon stocks and halibut in the 
eastern Bering Sea. The U.S. position with respect 
to these stocks had been explained many times during 
the week and Mr. Brooding did not elaborate at this 
time. However, the U.S. Section doubted that there 
had been any circumstance in the Commission's long 
history which equalled the case presented by the U.S. 
Section this year regarding the need for positive action 
to conserve Bristol Bay sockeye. Despite overwhelm
ing evidence of a crucial conservation problem in 
salmon runs in 1974, the Japanese National Section 
had failed to respond adequately at the meeting. 

Similarly, the U.S. Section had expressed serious 
concern about the drastic reduction in halibut in 
the eastern Bering Sea, primarily a result of in
cidental catches of halibut by large trawl fleets fishing 

for other species. The U.S. Section had offered 
minimal effective conservation proposals, intended 
to prevent the demise of these important stocks and at 
the same time minimize disruption in the Japanese 
trawl fisheries. Japan's negative response to these 
proposals precluded action on the part of the Com
mission and thus these stocks will be pushed further 
toward the brink of commercial extinction. 

Mr. Brooding said that as a result of the difficulties 
encountered this year on critical conservation issues 
affecting both halibut and salmon, the U.S. Section is 
of the view that other alternatives must be sought by 
the United States for the effective conservation of the 
living resources of the North Pacific and for the pro
tection of U.S. fishery interests in the region. On 
returning to the United States, the U.S. Section in
tended to examine the possibility of recommending 
that the U.S. Government seek measures to decrease 
total trawl fishing effort on North Pacific stocks of 
fish off the U.S. coast. With respect to salmon, the 
U.S. Section would continue to seek additional means 
of protecting and conserving salmon stocks originating 
in U.S. waters. 

In closing, Mr. Brooding complimented the Chair
man on the friendly and expert manner in which he 
had conducted the 20th Annual Meeting. He said 
the U.S. Section was indebted to Mr. Isogai and the 
entire Secretariat staff, and to the interpreters. He 
congratulated the scientists and advisers from all 
three sections for their able assistance to the Commis
sion in this year's deliberations. Mr. Brooding said 
the U.S. Section looked forward to seeing all again 
next year in Seattle. 

Mr. Kiyoshi Sumiya, speaking on behalf of the 
Japanese National Section, said it was a pleasure to 
make a few remarks at the closing of the 20th Annual 
Meeting. The Japanese Section was happy to have 
fulfilled the important role of host. 

In the two-week period prior to the plenary sessions, 
scientists of the three countries had exchanged valu
able results of research on fishery resources in the Con
vention Area. The Japanese Section felt that it had 
been the accumulation of steady, untiring, and earnest 
research activities on the part of scientists which had 
enabled the Commission to produce glorious achieve
ments in the past 20 years. Mr. Sumiya took the 
opportunity to express to the scientists once again 
appreciation and admiration for their devoted efforts. 

During the present meeting, substantial discussion 
and a lively exchange of views had taken place regard
ing stocks of fish of common concern, such as salmon, 
halibut, groundfish, and crabs. With regard to the 
problem of halibut conservation, the Japanese Sec
tion regreted that the Commission was unable to come 
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to agreement. The basic Japanese position on this 
problem is that when thinking of the conservation 
measures due consideration should be given to the 
interests of the trawlers. This did not mean, how
ever, that the Japanese Section would not take into 
account fully the interests of North American line 
fishermen in the eastern Bering Sea. On the con
trary, Japan had decided on independent domestic 
measures to conserve halibut at the substantial sacri
fice of the Japanese trawlers. Japan was sorry that 
the U.S. and Canadian Sections had not appre
ciated the positive efforts of Japan with respect to this 
problem. 

As for the problem of sockeye salmon in high seas 
areas of intermingling, Japan had expressed the view 
that the serious situation in the Bristol Bay sockeye 
salmon runs was due to bad climatic conditions in 
recent years and that since the seriousness of the 
situation was fully comprehended by the Japanese 
Section, there would be as much cooperation as possi
ble for conservation of these sockeye salmon. Japan 
was regretful that the U .S. Section had not fully 
appreciated the Japanese position on this problem. 

The Japanese Section was highly appreciative of 
the constructive exchange of views among the na
tional sections, in spite of the differences in the views 
of the three countries. In particular, the Japanese 
Section attached great importance to the Commis-

sion's decision to expand the terms of reference of the 
Bering Sea Groundfish Sub-Committee to include all 
Bering Sea fishery resources. Japan was convinced 
that this decision would be instrumental in bringing 
about more active and effective activities of the Com
mission. 

Mr. Sumiya closed by extending deep appreciation 
and best wishes to Mr. Isogai, Mr. Gunstrom, Secre
tariat staff, interpreters, and all others associated with 
the meeting who had given so much of themselves to 
make it a success. In particular, condolences were 
extended to Mr. Isogai, whose strong sense of re
sponsibility had allowed him to fulfil his duties at 
this meeting under the strain of personal tragedy. 
Mr. Sumiya felt all his colleagues would share his 
great admiration for Mr. Isogai. 

Mr. Sumiya wished a safe and pleasant journey 
home to the delegates and said the Japanese Section 
looked forward to meeting again next year in Seattle. 

The Chairman, Mr. Kenjiro Nishimura, thanked 
all the Commissioners for their cooperation in com
pleting the heavy agenda. He expressed special re
cognition and thanks to Mr. Isogai, Mr. Gunstrom, 
Miss Kissack, and the interpreters for their dedication 
to the management and conduct of the meeting. He 
said he looked forward to seeing everyone again when 
the Commission meets in Seattle in 1974, and wished 
all present a safe journey home. 
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Donald L. McKernan 
Washington, D.C., 

Alternate for : 

J. B. Cotant 
Truman Emberg 
Jay Hammond 
H. Z. Hansen 

Edward W. Allen 
Seattle, Washington. 

Advisory Committee 

Gordon Jensen 
R. B. Lauber 
H. E. Lokken 
T. Miyahara 

Kenji Takagi 
Masayuki Takahashi 
Yoshiya Takahashi 
Kouji Takeshita 
R yuichi Tanabe 
Yamato Ueda 
Kiyoshi Wakabayashi 
Yoichi Yabuta 
Hirotsune Yamaguchi 
Tamotsu Yonemori 
Mamoru Yoshida 

Motokichi Morisawa 
Seiichi Nakamura 
Masao Seki 
Naomichi Shibata 

Elmer E. Rasmuson 
Anchorage, Alaska 

Robert W. Schoning 
Washington, D.C., 

Alternate for : 
Philip M. Roedel 

Washington, D.C. 

R. H. Moss 
W. G. Saletic 
T. F. Sandoz 
L.A. Wakefield 
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D. L. Alverson 
C. E. Atkinson 
Stuart Blow 
R. L. Burgner 
R. A. Fredin 
F. M. Fukuhara 

Advisers and Experts 

D. R. Gunderson 
M. L. Hayes 
E.]. Huizer 
H. A. Larkins 
]. B. Lynn 
]. M. Meehan 

CONSULTANT-OBSERVERS 

R. C. Naab 
L. M. Nakatsu 
S. Pennoyer 
H. L. Rietze 
C. Rosier 
L. L. Snead 

International Pacific Halibut Commission : S. H. Hoag 
B. E. Skud 

Permanent: 

T. Isogai 
G. K. Gunstrom 
L. M. Kissack 

SECRETARIAT 

Temporary: 

Clerical 
E. deJoya 
M. Hamaji 
M. Kamimura 
A. Kato 
M. Katsuno 
R. Katsurayama 
S. Murai 
S. Taguchi 
M. Takeuchi 
T. Yamaya 

MEMBERSHIP OF COMMITTEES 

Interpreters 

T. Fujii 
Y. Kasuga 
M. Nakatsuka 
T. Omiya 
K. Yoshikawa 

I . CoMMITTEE oN FINANCE AND ADMINISTRATION 

CANADA 

JAPAN 

UNITED STATES 

Commissioner-member : 
Commissioner-adviser : 
Advisers: 

Commissioner-member: 
Commissioner-adviser : 
Advisers: 

Commissioner-member : 

Commissioner-adviser : 
Advisers : Stuart Blow 

Donovan F. Miller 
Rodney A. Pierce 
L. Brooks 
E. W. Burridge 
W. R. Hourston 

Kiyoshi Sumiya 
Toshihiko Ohba 
Hitoshi Honda 
Tatsuhiko Iwasawa 
Kenzo Kawakami 
Mikio Morimoto 
Keiichi Nakajima 
Masayuki Takahashi 

Elmer E. Rasmuson 
(Chairman) 

Donald L. McKernan 
R. H. Moss 

]. B. Cotant 
Truman Emberg 
]. B. Lynn 

R. C. Naab 
W. G. Saletic 
T. F. Sandoz 
L. L. Snead 
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SECRETARIAT Ex o.fficio: Toshio Isogai 
Gary K. Gunstrom 

2. CoMMITTEE oN BIOLOGY AND RESEARCH 

CANADA Commissioner-member: James C. Cameron 
Scientist-members : K. S. Ketchen 

L. Margolis 
Advisers: K. V. Aro 

A. J. Dodimead 
C. R. Forrester 
M. P. Houghton 
J. McDonald 
F. W. Millerd 
S. J. Westrheim 

JAPAN Commissioner-member : Kenkichi Nakabe 
Commissioner-advisers : Kenjiro Nishimura 

Toshihiko Ohba 
Scientist-members: Yoshio Fukuda 

Koya Mimura 
Fumio Mitani 
Koichiro Seki 
R yuichi Tanabe 
Y oichi Yabuta 
Kunio Yonezawa 

UNITED STATES Commissioner-member : Robert W. Schoning 
Scientist-members : F. M. Fukuhara 

R. L. Burgner 

Advisers: D. L. Alverson H. A. Larkins 
R. A. Fredin J. M. Meehan 
D. R. Gunderson T. Miyahara 
Jay Hammond L. M. Nakatsu 
M. L. Hayes S. Pennoyer 

L. A. Wakefield 

SECRETARIAT Ex o.fficio: Toshio Isogai 
Gary K. Gunstrom 

3. An Hoc CoMMITTEE oN ABsTENTION 

CANADA Commissioner-member: C. R. Levelton 
(Chairman) 

Commissioner-advisers : James C. Cameron 
Donovan F. Miller 
R. A. Pierce 

Advisers: L. Brooks 
E. W. Burridge 
M. P. Houghton 
W. R. Hourston 
K. S. Ketchen 
P. D. Lee 
L. Margolis 
J. McDonald 

JAPAN Commissioner-member: Kenjiro Nishimura 
Commissioner-advisers: Kiyoshi Sumiya 

Toshihiko Ohba 
Kenkichi Nakabe 
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Advisers: 

UNITED STATES Commissioner-member: 
Commissioner-adviser : 
Advisers: 

Shiro Ebisawa 
Yoshio Fukuda 
Kenro Iino 
Kenzo Kawakami 
Koya Mimura 
Mikio Morimoto 
Keiichi Nakajima 
!sao Nakasu 
Masayuki Takahashi 
Ryuichi Tanabe 
Yoichi Yabuta 

Milton E. Brooding 
Donald L. McKernan 
Stuart Blow 
R. L. Burgner 
Truman Emberg 
R. A. Fredin 
H. Z. Hansen 
R. B. Lauber 
H. E. Lokken 
J. B. Lynn 
S. Pennoyer 
C. Rosier 
W. G. Saletic 
L. L. Snead 
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APPENDIX 2 

AGENDA AS ADOPTED 

20TH ANNUAL MEETING-1973 

Tokyo, Japan, October 22-November 9, 1973 

l. 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 publication 
(a) Salmon and oceanography 
(b) Bering Sea groundfish 
(c) Northeastern Pacific groundfish 
(d) Eastern Bering Sea king and tanner crabs 
(e) Publication of research results and 

statistics 
8. Consideration of salmon problems in high seas 

areas of intermingling 
9. Implementation of the Protocol 

10. Conservation measures for halibut 
11. Effects of trawling on halibut stocks in the Con

vention area 
12. Implementation of Article III (I) (a) with respect 

to the stocks listed in the Annex 
13. Implementation of Article III (I) (c) (ii) with 

respect to king crab 
14. Implementation of Article III (I) (c) (ii) with 

respect to tanner crab 
15. Implementation of Article III (I) (c) (ii) with 

respect to groundfish other than halibut in the 

northeastern Pacific Ocean 
16. Consideration of United States proposal to ex

pand the terms of reference of the Bering 
Sea Groundfish Sub-Committee to include 
black cod 

17. Consideration of United States proposal to ex
pand the terms of reference of the Bering Sea 
Groundfish Sub-Committee to include all 
Bering Sea fishery resources 

18. Consideration of status of implementation of 
Articles III (1) (d) and IX (2) 

19. Consideration of administrative and fiscal mat
ters 
(a) Accounts and audit 
(b) Financial situation in current fiscal year 
(c) Budget estimate for fiscal year beginning 

July 1, 1974 
(d) Budget forecast for fiscal year beginning 

July I, 1975 
(e) Administrative report for 1973 
(f) Comments on the form and nature of 

the reports submitted in 1973 by 
Canada and the United States in ac
cordance with the provisiOns of 
Articles III (I) (c) (iii) and X (2) 

(g) Revisions to Rules of Procedure and 
Financial Regulations 

(h) Schedule of future meetings 
(i) Other matters 

20. Election of officers 
21. Other business 
22. Closing remarks 



AUDITORS' REPORT- JUNE 30, 1973 

APPENDIX 3 

AUDITORS' REPORT TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 

Chartered Accountants 
900 West Hastings Street 

Vancouver I 
British Columbia 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as of June 30, 1973 and the statements of income and expenditure and receipts and 
disbursements for the year then ended. Our examination included a general review of the account
ing procedures and such tests of accounting records and other supporting evidence 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, 1973 and the results of its operations for the year then ended, in accordance with generally 
accepted accounting principles applied on a basis consistent with that of the preceding year. 

Vancouver, British Columbia 
July 30, 1973 

PEAT, MARWICK, MITCHELL & Co. 
Chartered Accountants 

STATEMENT OF ASSETS AND LIABILITIES 

June 30, 1973 

General funds : 
Cash in bank 
Accounts receivable 
Prepaid pension expense 

Working capital fund : 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

General funds : 
Accounts payable and accrued expenses 

Advances from Contracting Parties for 
working capital fund 

Assets 

Liabilities 

Amount equivalent to expenditure on equipment, 
less depreciation, per contra : 

Amount at June 30,1972 
Additions during the year 

Less adjustments for equipment 
disposals (Note) 

$6,214.53 
2,822.24 

$6,108.36 
864.00 

6,972.36 

757.83 

6,214.53 

$8,603.21 
3,700.00 

768.74 

13,071.95 

7,827.45 

3,392.29 

$24,291.69 

$13,071.95 

7,827.45 
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Deduct: 
Depreciation provided in 

previous years 
Depreciation in current year 

Less adjustments for equipment 
disposal (Note) 

$2,899.62 
621.45 

3,521.07 

698.83 2,822.24 3,392.29 

$24,291.69 

Note: Assets having an original cost of S 167.83 which had been fully depreciated were written 
off at June 30, 1973. Assets having an original cost of $590.00 and accumulated depre
ciation of $531.00 were traded in during the year. 

STATEMENT OF INCOME AND EXPENDITURE 
Year ended june 30, 1973 

Income: 
Contributions from Contracting Parties 
Transfer from working capital fund (Note I) 
Interest earned on working capital fund 

Expenditure : 
Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 

Status of Appropriation 

Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 

Note 1: 

Budget 
appropriations 

(Note 2) 

$62,750.00 
20,300.00 

1,400.00 
18,982.41 
2,000.00 

200.00 
3,500.00 

Sl09,132.41 

$59,072.36 
18,081.68 
2,691.23 

23,101.36 
2,733.78 

864.00 
2,588.00 

Appropriations 
as modified by 

transfers 

59,072.36 
18,081.68 
2,691.23 

23,101.36 
2,733.78 

864.00 
2,588.00 

109,132.41 

$84,000.00 
24,250.00 

882.41 

Sl09,132.41 

109,132.41 

s 

Expenditure 

59,072.36 
18,081.68 
2,691.23 

23,101.36 
2,733.78 

864.00 
2,588.00 

109,132.41 

Includes $9,735.45 which accrued during the year from levies deducted and retained in lieu 
of income taxes. 

Note 2: 
These appropriations were adopted by the Commission at the 1972 Annual Meeting in a 
revised budget. The revised appropriation for " contractual services " has been adjusted to 
include $882.41 received in interest on the working capital fund and $6,500 transferred from 
the working capital fund. The balance of the transfer (Sl7, 750) was distributed throughout 
the budget appropriations in the revised budget. 
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STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1973 

Receipts: 
Contributions from Contracting Parties 
Interest earned on working capital fund 

Disbursements : 
Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 

Excess of disbursements over receipts 
represented by decrease in 
bank accounts : 

Balance at June 30, 1972 
Balance at June 30, 1973 

$50,105.65 
24,281.68 

2,691.23 
11,600.65 
2,733.78 

864.00 
2,588.00 

26,413.24 
16,430.66 

S84,000.00 
882.41 

84,882.41 

94,864.99 

$9,982.58 
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APPENDIX 4 

RULES OF PROCEDURE 
(Effective November 9, 1973) 

Headings Rule 
Membership Changes . . . . ..... . . .. ...... .. ....... . . .. ... .. ... . .. .. . 1 
Advisory Committees ...... . ...................................... . 2 
National Section Correspondents ....... . ........ . ...... . ........ . .. . 3 
Meetings ................... . ....... . ....... . ........ . ....... . .. . 4 

5-6 
7- 8 
9- 10 

Advisers, Experts and Observers . .. . . ... .. . .. .. .. ... . .. .... ... .... . . 
Meeting Procedures ....... . ................................ . .... . 
Votes ....... . ...... . ........................ . ....... . ........... . 
Committees . . . . ..... . . . ... . ... .. ...... . .... . ................ . . . . . 11- 14 

15- 20 
21 - 25 
26 
27- 28 
29 

Officers .... . ........................... . . . .. . ................... . 
Secretariat ........................ .. ....... . ................... . 
Financial Regulations .. ..... . ..................................... . 
Agenda .. . .. . . . . . . ... ...... ... ..... .. . .. ... .. . ... ... .. ... . . . .... . 
Publications ................. . ....... . . . ..... . ........ . .......... . 
Amendment of Rules ................ . ............................ . 30 

Article II, Section 1, of the International Conven
tion for the High Seas Fisheries of the North Pacific 
Ocean (hereinafter referred to as " the Convention ") 
provides that the Contracting Parties to the Conven
tion shall establish and maintain the International 
North Pacific Fisheries Commission (hereinafter re
ferred to as " the Commission"). Article II, Sec
tion 2, provides that the Commission shall be com
posed of three national sections, each consisting of 
not more than four members (Commissioners) ap
pointed by the governments of the respective Con
tracting Parties. Article II, Section 4, provides that 
the Commission may decide upon and amend by
laws or rules for the conduct of its meetings. The 
following Rules of Procedure supersede and amend 
those adopted by the Commission at its first meeting. 
Procedural provisions contained in the Convention 
are not repeated in these Rules of Procedure. 

Membership Changes 

1. Each national section shall inform the Com
misswn promptly of any changes in its member
ship, including the designation of Alternate Com
misSioners. Such Alternate Commissioners may 
by designated to serve at meetings of the Com
mission in the absence of Commissioners appointed 
by the governments of the Contracting Parties and 
while so serving shall have the same status as ap
pointed Commissioners. 

Advisory Committees 

2. Any national section having an Advisory Com-

mittee established in accordance with Article II, 
Section 8, of the Convention shall notify the Com
mission promptly of the names and addresses of 
the members of such Advisory Committee and of 
any changes made thereafter. 

National Section Correspondents 

3. Each national section shall designate one of its 
members who shall have primary responsibility 
for correspondence on behalf of his national sec
tion during the periods between meetings. Desig
nation of such correspondent shall not preclude 
correspondence with other Commissioners as the 
need arises. The Commission shall be informed 
promptly of any changes in designation of a na
tional section correspondent. 

Meetings 

4. The Commission shall hold a regular annual 
meeting at such time and place as may be agreed 
upon by the Commission. Any other meetings of 
the Commission shall be called by the Chairman 
upon request of a majority of the national sections 
at such time and place as the Chairman may 
determine in consultation with the national sec
tions. 

Advisers, Experts and Observers 

5. At any meeting of the Commission each national 
section shall be entitled to be accompanied by 
such advisers, experts and interpreters as it may 
select, a list of whom shall be submitted at or be-
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fore the commencement of such meeting, pro
vided, always, that no expert or adviser shall at
tend sessions of the Commission held in camera 
unless invited by the Commission. 

6. The Commission may from time to time deter
mine what additional persons may be invited or 
permitted to attend any meeting as guests or ob
servers. 

Meeting Procedures 

7. No person other than a Commissioner shall be 
entitled to address the Commission except upon 
permission by the Chairman and subject to the ob
jection of any Commissioner. 

8. Whenever a measure is presented to a meeting 
of the Commission which comes within the terms 
of the proviso contained in Article III, Section 1 (c) 
(ii), the non-participating national section shall be 
entitled to take part in the meeting. 

Votes 

9. Votes as prescribed in Article II, Section 3, of 
the Convention shall be taken by voice vote, by show 
of hands, by roll call, or by ballot, as in the opinion 
of the Chairman appears to be most suitable. Such 
vote may be cast by any one Commissioner from 
each national section. 

10. Between meetings of the Commission, votes may 
be taken by mail or other means of communica
tion. Such votes shall be transmitted to the Com
mission by the correspondent of each national sec
tion. 

Committees 

ll. There shall be a standing committee on finance 
and administration, which shall consist of one Com
missioner and two advisers from each national sec
tion. The Executive Director and the Assistant 
Director shall be ex officio members, without vote . 
Its functions shall be to investigate matters of finance 
and administration and such other matters as may 
be referred to it by the Commission and to submit 
reports and recommendations to the Commission 
concerning such matters. 

12. There shall be a standing committee on biology 
and research, which shall consist of one Commi
sioner and two scientists from each national se
tion. The Executive Director and the Assistant 
Director shall be ex officio members, without vote. 
Its functions shall be to investigate matters of 
biology and research and such other matters as 
may be referred to it by the Commission and to 
submit reports and recommendations to the Com
mission concerning such matters. 

13. The Commission may from time to time establish 
such temporary committees as it may require and 
shall select the chairmen of such committees. 

14. Each national section shall select its representa
tives on any committee and may change such selec
tion from time to time. The Commission is to be 
notified promptly of such changes. 

Officers 

15. The one-year period of office of officers selected 
in accordance with Article II, Section 6, of the Con
vention shall begin with the adjournment of an 
annual meeting and end at the adjournment of 
the subsequent annual meeting. 

16. The Commission shall select the chairmen of 
the standing committees established in accordance 
with Rules of Procedure 11 and 12 from the mem
bers of the national section hosting the annual 
meeting. 

17. In the event that any office of the Commission 
or the standing committees shall shall become 
vacant other than by expiration of the term of such 
office, the vacancy shall be filled for the remainder 
of such term by a Commissioner to be selected from 
one of its members by the same national section 
as the former occupant of such office, subject to the 
approval of the Commission. 

18. The powers and duties of the Chairman will be: 
(a) To call annual and other meetings in ac

cordance with the provisions of Rule of Pro
cedure 4; 

(b) To preside at all meetings of the Commission; 
(c) To decide all questions of order raised at the 

meeting of the Commission, subject to the right 
of any national section to request that any ruling 
by the Chairman be submitted to the Commis
sion for decision by vote; 

(d) To call for votes and to announce the result 
of the vote of the Commission; 

(e) To determine in consultation with the Ex
Executive Director tentative agenda as required 
in Rule of Procedure 27; 

(f) To sign on behalf of the Commission a re
port as required in Article III, Section 1 (f), of 
the Convention for transmittal to the Contrac
ting Parties, Commissioners and others con
cerned; 

(g) Generally to make such decisions and give 
such directions to the Executive Director, 
especially in intervals between meetings of the 
Commission, as may appear to be desirable to 
carry out the business of the Commission effi
ciently and in accordance with its decisions; and 

(h) To take such other actions on behalf of the 
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Commission as may be assigned by decision of 
the Commission. 

19. If the office of the Chairman shall become vacant, 
or if the Chairman is unable to act, the duties of 
the Chairman shall be performed by the Vice
Chairman until the Chairman is able to act or 
until a successor is selected as provided by Rule 
of Procedure 17. Such assumption of the duties 
of the Chairman by the Vice-Chairman shall not 
affect the rotation of offices in the succeeding 
period. 

20. The duties of the Secretary shall be: 
(a) To sign on behalf of the Commission official 

communications to the Contracting Parties; 
(b) To receive and transmit to the national sec

tions communications from the Contracting 
Parties as required; 

(c) To keep the records of Commission meetings 
and to prepare the draft of the report required 
in Article III, Section I (f), of the Convention; 

(d) To prepare minutes of all Commission meet
ings and promptly transmit to the national sec
tions copies thereof; 

(e) To maintain official files of the Commission 
and records of actions taken; 

(f) To conduct correspondence on behalf of the 
Commission; and 

(g) To perform such other duties as are set forth 
in these Rules of Procedure or as may be assigned 
by decision of the Commission. 

Secretariat 

21. The Commission shall appoint an Executive 
Director and an Assistant Director in accordance 
with procedures determined by the Commission. 
The Commission may adopt such staff regulations 
as are considered desirable and amend these regu
lations when necessary. 

22. The Executive Director shall have the following 
powers and duties: 
(a) The Executive Director shall employ such 

staff as he deems necessary, within the limits of 
the budget established by the Commission. 

(b) The Executive Director shall be responsible 
to the Commission for the general management 
of its headquarters (hereinafter referred to as 
" the Secretariat "). 

(c) The Executive Director shall make all neces
sary arrangements for meetings of the Commis
sion and its committees. 

(d) The Executive Director shall be responsible 
for all monies received by the Commission and 
shall receive and disburse the same in compliance 
with the Financial Regulations and decisions of 

the Commission. 
(e) The Executive Director shall perform all 

duties set forth in the Financial Regulations re
lating to the budget. 

(f) The Executive Director shall act as recording 
secretary for the standing committees and any 
ad hoc committees which may be established 
under Rule of Procedure 13. 

(g) The Executive Director shall conduct on 
behalf of the Commission correspondence on 
routine and miscellaneous matters involving 
questions of fact, on questions of policy pre
viously determined by the Commission, and on 
future programs which have been formally 
adopted by the Commission. 

(h) The Executive Director shall assist the of
ficers of the Commission generally in the per
formance of their duties when requested and 
shall carry as large a portion of the routine duties 
of the Chairman and Secretary as may be de
legated. 

(i) The Executive Director shall perform such 
other functions as may be assigned to him by the 
Commission or by the Chairman. 

U) The Executive Director is empowered to de
legate to the Assistant Director or to the senior 
member of the staff such of his powers as he may 
consider necessary for the effective implementa
tion of his responsibilities. 

23. The Assistant Director shall assist the Executive 
Director in the performance of his duties and re
sponsibilities as provided in Rule of Procedure 22. 

24. If the office of Executive Director shall become 
vacant or if the Executive Director is unable to act, 
his powers and duties shall be assumed by the As
sistant Director until such time as a successor is 
appointed or the Executive Director is able to act. 

25. In general, the Secretariat staff shall follow 
Canadian Civil Service practices with respect to 
vacation, sick leave, hours of work and statutory 
holidays. Compensation for required overtime 
shall be on a compensatory time off basis. Bene
fits such as pension, medical insurance, etc., shall 
be conferred by Commission decision. 

Financial Regulations 

26. The Commission may adopt, and from time to 
time amend, financial regulations necessary to the 
conduct of its fiscal affairs. 

Agenda 

27. Tentative agenda for Commission meetings 
shall be prepared by the Executive Director after 
consultation with the Chairman and shall be 
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transmitted to the national sections at least 90 days 
in advance of the meeting for consideration, com
ment and amendment. After incorporating any 
comments on, or amendments proposed to, the 
tentative agenda the Executive Director shall pre
pare and distribute provisional agenda at least 60 
days in advance of the meeting. Such provisional 
agenda shall be subject to further amendment at 
the time of adoption, if necessary and within the 
limitations set forth in Rule of Procedure 28. 

28. No subject matter which involves amendments 
to the Rules of Procedure and Financial Regula
tions or decisions and recommendations under 
Article III, Section l (a), (b) and (c), of the Con
vention shall result in a decision or recommenda
tion by the Commission unless the subject matter 
has been included in the provisional agenda dis-

tributed 60 days in advance of the meeting at 
which the subject matter is discussed or is accepted 
for consideration by unanimous agreement. 

Publications 

29. The Commission shall publish the annual re
port prepared for the Contracting Parties in ac
cordance with Article III, Section 1 (f), of the Con
vention, and in addition shall publish such other 
reports from time to time as it may deem desirable. 

Amendment of Rules 

30. These Rules of Procedure may be amended 
from time to time, provided such amendment is 
not inconsistent with the provisions of the Conven
tion. 
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APPENDIX 5 

FINANCIAL REGULATIONS 
(Effective November 9, 1973) 

Headings Regulation 
Applicability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
The Financial Year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
The Budget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13 
Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14-16 
Availability of Appropriations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17- 18 
Transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Funds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20- 26 
Assessments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Salaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
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Article II, Section l, of the International Conven
tion for the High Seas Fisheries of the North Pacific 
Ocean (hereinafter referred to as "the Convention") 
provides that the Contracting Parties to the Con
vention shall establish and maintain the International 
North Pacific Fisheries Commission (hereinafter re
ferred to as " the Commission "). Rules of Procedure 
adopted by the Commission at its first meeting pro
vided that financial regulations necessary to the con
duct of fiscal affairs could be adopted, and from time 
to time amended. The financial regulations adopted 
at the first meeting in accordance with the Rules of 
Procedure are superseded and amended by the fol
lowing: 

Applicability 

l. These regulations shall govern the financial 
administration of the International North Pacific 
Fisheries Commission. 

The Financial Year 

2. The financial year shall be the period from July l 
to the following June 30, both dates inclusive. 

The Budget 

3. The annual budget estimate and forecast shall 
be prepared by the Executive Director in consulta
tion with the Chairman of the Commission. 

4. The annual budget estimate and forecast shall 
cover income and expenditures for the financial 

years to which they relate. They shall be pre
sented in the currency of the country where the 
headquarters (hereinafter referred to as " the 
Secretariat") is located. 

5. The annual budget estimate and forecast shall 
be divided into categories corresponding to the 
organization and program and shall be accom
panied by such information as the Commission may 
specify from time to time and as the Executive 
Director may deem useful. 

6. A budget estimate for the ensuing financial year 
and a budget forecast for the next following finan
cial year shall be submitted to the Commission at 
its regular annual meeting. 

7. The budget estimate and budget forecast men
tioned in Financial Regulation 6 shall be transmit
ted to all Commissioners at least 60 days prior to 
the opening of the regular annual meeting. 

8. At the regular annual meeting the budget esti
mate and budget forecast shall be referred to the 
Committee on Finance and Administration for 
examination and recommendation. 

9. The Commission shall adopt a budget for the 
ensuing financial year after consideration of the 
recommendations of the Committee on Finance and 
Administration. 

10. The budget forecast for the latter of the two finan
cial years shall be considered by the Commission 
but not adopted until the following annual meeting. 

11. In accordance with Article II, Section 12, of the 
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Convention the budget adopted by the Commission 
shall be submitted to the Contracting Parties for 
approval. 

12. After consultation with the Chairman the Ex
ecutive Director may submit to each national sec
tion for approval supplementary estimates in a 
form consistent with the annual budget estimate and 
forecast, when and as such supplementary estimates 
are deemed necessary. Supplementary estimates 
shall be forwarded to the Contracting Parties in the 
same manner as the adopted annual estimate after 
approval of each national section is received, such 
approval by each national section constituting 
adoption by the Commission. 

13. Each Contracting Party shall be assessed a one
third share of the annual budget estimate or any 
supplementary estimate adopted by the Commis
sion. 

Contributions 

14. Contributions of the Contracting Parties to the 
annual budget and any supplementary estimate 
shall be payable in the currency of the country 
where the Secretariat is located. Annual budget 
contributions shall be paid in two instalments con
sidered due as of the first day of the financial year 
to which it relates and as of the first day of the se
cond half of that financial year. 

15. In the event that any Contracting Party or 
Parties should not approve any annual budget or 
supplementary estimate adopted by the Commis
sion, the Executive Director shall immediately 
notify each national section of the fact. The Ex
ecutive Director, after consulting with the Chair
man, shall recommend to each national section 
such revisions as seem desirable. Upon receipt 
by the Executive Director of each national sec
tion's acceptance of such recommendations a re
vised budget shall be deemed to have been adopted 
by the Commission and shall be submitted to the 
Contracting Parties for approval. 

16. The Executive Director shall submit to the re
gular annual meeting of the Commission a report 
on the collection of contributions. 

Availabiliry of Appropriations 

17. Appropriations shall be available for obligation 
during the financial year to which they relate. 

18. Appropriations shall remain available for 
twelve months following the end of the financial 
year to which they relate to the extent that they 
are required to discharge obligations in respect of 
goods supplied and services rendered in the finan
cial year and to liquidate any other outstanding 

legal obligation of the year. The balance of the 
appropriations shall be transferred to the Working 
Capital Fund. 

Transfers 

19. No transfer between categories of the budget 
may be made without authorization by the Chair
man. 

Funds 

20. For the purpose of accounting for the expendi
tures of the Commission there shall be a General 
Fund, the source of monies therein being contribu
tions from the Contracting Parties for the current 
financial year, bank interest and other miscel
laneous income during that financial year and 
amounts transferred from the Working Capital 
Fund as provided in Financial Regulation 23. 

21. For purposes to be determined by the Commis
sion from time to time there shall be a Working 
Capital Fund, the source of monies therein being 
amounts transferred from the General Fund at the 
end of a financial year as provided in Financial 
Regulation 18 and amounts deducted from salaries 
in lieu of Canadian income taxes and retained as 
provided in Financial Regulation 27. 

22 . The Executive Director is authorized to advance 
from the Working Capital Fund such sums as may 
be necessary to finance budgetary appropriations 
pending receipt of contributions. Sums so ad
vanced shall be reimbursed as soon as contributions 
are available for the purpose. 

23 . The Commission may reduce the amount of the 
Working Capital Fund from time to time as it 
deems necessary in order to offset expenditures in 
any financial year or to finance unforeseen and ex
traordinary expenses. This reduction shall be 
effected by transferring an appropriate amount to 
the General Fund. 

24. The Commission may refund to the Contracting 
Parties from amounts which may accrue in the 
Working Capital Fund sums in equal shares as and 
when such refund is deemed advisable. Refunds 
shall be applied as deductions from the next annual 
budget contribution due. 

25. Monies in the Working Capital Fund shall be 
carried to the credit of the Contracting Parties in 
equal shares. 

26. The Executive Director shall deposit and main
tain the funds of the Commission in accounts in the 
name of the Commission in a bank selected by him. 

Assessments 

27. Salaries and wages of all employees shall be as-
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sessed amounts estimated to be equal to liability 
for Canadian income taxes and the amount which 
accrues from such assessments shall be retained in 
the Working Capital Fund. 

Salaries 

28. The Commission shall review annually and ad
just when deemed appropriate salaries of per
manent staff members in the light of performance 
and changes in cost of living. 

Removal Expenses 

29. Removal expenses of permanent staff members 
shall be paid by the Commission in accordance 
with guidelines established by the Commission. 

Travel Expenses 

30. Travel expenses incurred by Secretariat staff 
while on Commission business shall be paid by the 
Commission in accordance with guidelines estab
lished by the Commission. 

Authority and Responsibility of the Executive Director 

31. The Executive Director is authorized to incur 
obligations and make payments up to the amounts 
appropriated in the Commission's budget as ap
proved by the Contracting Parties. 

32. The Executive Director shall: 
(a) Establish detailed financial procedures in 

order to ensure effective financial administration 
and the exercise of economy; 

(b) Cause all payments to be made on the basis of 
supporting vouchers and other documents which 
ensure that the services or goods have been re
ceived, and that payment therefor has not been 
made previously; 

(c) Designate the permanent staff members of 
the Secretariat who may receive monies, incur 
obligations and make payments on behalf of the 
Commission; 

(d) Maintain an internal financial control which 
shall provide for an effective current examination 
and review of financial transactions in order to 
ensure the regularity of the receipt, custody and 
disposal of all funds and other financial resources 
of the Commission; the conformity of obligations 
and expenditures with the appropriations or 
other financial provisions adopted by the Com
mission; and the economic use of the resources of 
the Commission. 

33. No obligations shall be incurred until allotments 
or other appropriate authorizations have been 
made in writing under the authority of the Ex
ecutive Director. 

34. The Executive Director may, after full investiga
tion and with the approval of the Chairman, 
authorize the writing off of losses of cash, stores and 
other assets, provided that a statement of all such 
amounts written off shall be submitted to the audi
tors annually with the accounting records. 

35. The Executive Director shall maintain such ac
counting records as are necessary and shall pre
pare for the Commission annual statements showing 
for the financial year to which they relate: 
(a) The assets and liabilities of the Commission; 
(b) The income and expenditure; 
(c) The status of appropriations, including: 

(i) The original budget appropriations 
(ii) The appropriations as modified by trans

fers; and 
(d) The receipts and disbursements. 

He shall also give such other information as may 
be appropriate to indicate the current financial 
position of the Commission. 

Audit 

36. The annual statements and accounting records 
of the Commission shall be audited annually by a 
competent firm of certified public accountants se
lected by the Commission. 

37. The annual statements and accounting records 
of the Commission shall be presented in the cur
rency of the country in which the Secretariat is 
located. 

38. The annual statements and accounting records 
of the Commission shall be submitted by the Ex
ecutive Director to the auditors not later than 30 
days following the end of the financial year. 

39. The auditors, in addition to certifying the an
nual statements and accounting records, may make 
such observations as they deem necessary with re
spect to the efficiency of the financial procedures, 
the accounting system, the internal financial con
trols and, in general, the financial consequences of 
the administrative practices. 

40. The auditors shall submit their report to the 
Commission not later than three months following 
the end of the financial year to which the accounts 
relate. The Standing Committee on Finance and 
Administration shall be requested to forward its 
comments, if any, on the audit report. 

Bond 

41. The Executive Director, the Assistant Director 
and such other staff as the Executive Director 
deems necessary shall be bonded by a reputable 
bonding company in such an amount as may be 
determined by the Commission from time to time. 
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The cost of the premium shall be paid by the Com
mission. 

General Provisions 

42. The Executive Director is empowered to delegate 
to other Secretariat staff members such of his powers 
as he may deem desirable. 

43. These regulations shall be effective as of the date 
of their approval by the Commission and may be 
amended by the Commission from time to time. 

44. In case of doubt as to the interpretation and ap
plication of any of the foregoing regulations, the 
Executive Director is authorized to rule thereon 
after consultation with the Chairman. 
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II. ADMINISTRATIVE REPORT FOR 1973 

Toshio Isogai 

Executive Director 

I. CONTENT OF THE REPORT 

This report provides information on actions of the 
Commission between the 19th (1972) and 20th (1973) 
Annual Meetings, describes actions taken with re
spect to decisions made at the 19th Annual Meeting, 
and summarizes activities of the Secretariat. The 
period covered by this report is from the adjournment 
of the 19th Annual Meeting on November 3, 1972, to 
November 9, 1973. The report as submitted to the 
Commission at the 20th Annual Meeting was re
viewed by the Committee on Finance and Administ
ration. 

2. MEMBERS 

Membership of the Commission during the period 
covered by this report is shown on the inside front 
cover of this annual report. 

3. OFFICERS 

Officers of the Commission during the period were 
as follows: 

Chairman: Kenjiro Nishimura 
Vice-Chairman: Milton E. Brooding 
Secretary: C. R. Levelton 
Chairman, Committee 

on Finance and Administration: 
Elmer E. Rasmuson 

Chairman, Committee 
on Biology and Research: 

Kenkichi Nakabe 

4. STAFF 

Mr. Toshio Isogai continued as Executive Director. 
Mr. Gary K. Gunstrom was appointed as Assistant 
Director effective April I, 1973. This position had 
been vacant since the resignation of Dr. Kaoru Tatara 
on September 30, 1972. Miss Lorraine M. Kissack 
continued as Secretary. Two permanent office as
sistants were employed, in addition to other part
time assistance as required. 

5. INTERIM APPROVALS OF THE COMMISSION 

From the conclusion of the 19th Annual Meeting 
(1972) up to October 10, 1973, the following Com
mission approvals were obtained by correspondence: 
a. The Commission approved for publication a 
manuscript of its Annual Report for 1971. Approval 

was announced in Circular Letter No. 769, dated 
January 3, 1973. 

b. The Commission approved summary minutes of 
the third, fourth, fifth, and sixth (final) plenary 
sessions of the 19th Annual Meeting and summary 
minutes of the in camera session held at the 19th 
Annual Meeting. Approval was announced in 
Circular Letter No. 776, dated February 16, 1973. 

c. The Commission approved appointment of Mr. 
Gary K. Gunstrom to the position of Assistant 
Director, effective April I, 1973. Approval was 
announced in Circular Letter No. 784, dated April 
4, 1973. 

d. The Commission approved a transfer of $17,750 
from the working capital fund to finance operations 
in the 1972/73 fiscal year. Approval was an
nounced in Circular Letter No. 791, dated May 22, 
1973. 

e. The Commission approved payment of an addi
tional amount of removal expense in connection 
with employment of the new Assistant Director. 
Approval was announced in Circular Letter No. 
803, dated August I, 1973. 

f. The Commission approved amendment of its 
budget appropriations for the 1973/74 fiscal year, 
reducing the total expenditure to $96,000, and a 
transfer of $12,000 from the working capital fund 
at June 30, 1974. Approval was announced in 
Circular Letter No. 814, dated September 7, 1973. 

g. The Commission approved for publication a man
uscript of Bulletin No. 29, which contains certain 
of the reports on salmon submitted in relation to 
abstention. Approval was announced in Circular 
Letter No. 815, dated September 13, 1973. 

6. AGENDA FOR THE 20TH ANNUAL MEETING- 1973 

A tentative agenda for the 20th Annual Meeting, 
prepared by the Executive Director in consultation 
with the Chairman, was transmitted to all national 
sections on August 3, 1973, with a request for com
ment (Circular Letter No. 804). Proposals for am
endments to the tentative agenda were received from 
the Canadian and U.S. National Sections. These 
proposals were incorporated insofar as possible in a 
provisional agenda transmitted to the national sec
tions on September 7, 1973 (Circular Letter No. 812). 
Japanese National Section comments on the pro-
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visional agenda were transmitted to the Commission 
on October I, 1973 (Circular Letter No. 821). Dis
cussion of views regarding items to be included on the 
agenda for the 20th Annual Meeting will take place 
at the time the provisional agenda is considered for 
adoption. 

7. FISCAL MATTERS 

a. Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell & Co., for the financial year 
which ended June 30, 1973, was transmitted to the 
Commission on August 15, 1973, together with a re
port by the Secretariat outlining details of expendi
tures and the interrelationship between items in the 
auditors' report (INPFC Doc. 1556 and 1557). 

A financial bond in favour of the Commission, in 
the amount of $25,000, was continued on permanent 
Secretariat staff members. This bond (Commercial 
Union Group, Policy 117C583) is on file at the 
Secretariat. 

b. Working capital fund 

The Commission's working capital fund at June 30, 
1972, amounted to $22,342. This amount was in
creased to $32,077.45 during the fiscal year by ad
dition of $9, 735.45, the amount which accrued from 
levies on salaries. Transfers from the working capital 
fund at June 30, 1973, which had been authorized 
(1) at the 1971 Annual Meeting and (2) at June 30, 
1973 (see item 5 (d) above), and which totalled 
$24,250, reduced the amount of the working capital 
fund to $7,827.45. 

c. 1973/74 Budget 

The budget estimate for 1973/74 adopted by the 
Commission at the 1972 Annual Meeting was trans
mitted to the Contracting Parties on November 21, 
1972, with a request that $84,000 be provided in three 
equal shares. Canada acknowledged receipt of the 
budget estimate by letter of December 7, 1972, in 
which it was advised that provision had been made in 
the Department of Environment estimates to cover 
the Canadian contribution of $20;000. The United 
States advised by letter of December 8, 1972, that the 
Commission's budget request was under review in 
accordance with U.S. Government procedures. Japan 
advised by letter of February 16, 1973, that the Com
mission's budget estimate had been approved. First 
half contributions have been received from all Con
tracting Parties. In addition to the $84,000 to be re
ceived from the Contracting Parties, a transfer of 
$12,000 from the working capital fund has been ap-

proved by the Commission for financing the total ex
penditure anticipated in 1973/74 ($96,000-see item 
5 (f) above). 

d. Budget estimates 

In accordance with Financial Regulation 3.4, the 
Secretariat transmitted to all Commissioners 60 days 
in advance of the 20th Annual Meeting budget esti
mates for the next two financial years, 1974/75 and 
1975/76 (Circular Letter No. 811, September 5, 1973; 
INPFC Doc. 1559). 

8. UNEMPLOYMENT INSURANCE 

In accordance with a decison made at the 1972 
Annual Meeting, the Unemployment Insurance Com
mission of Canada was advised by letter of November 
16, 1972, that the Commission had ratified an agree
ment to insure all employees of the Secretariat except 
who by provision of the Privileges and Immunities 
(International Organizations) Act are exempted from 
Canadian income taxes. The UIC advised by letter 
of November 27, 1972, that the agreement in those 
terms was acceptable. 

9. STATUS OF RECEIPT OF AGREED INTERPRETATION 

OF THE PROTOCOL 

In 1959 the Commission agreed to request its Con
tracting Parties to provide an agreed interpretation 
of the Protocol. No Contracting Party has responded 
to this request with the result that the Commission has 
agreed annually since 1960 that no action can be 
taken with respect to implementation of the Protocol. 
No communication was received in 1973 from any 
Contracting Party with respect to an agreed inter
pretation of the Protocol. 

10. REPORTS FROM THE CONTRACTING PARTIES 

The United States and Canada submitted reports 
on their conservation measures for stocks of fish under 
abstention and their enforcement of these measures 
as required by Articles III (I) (c) (iii) and X (2) of the 
Convention. The report of the United States was 
received on August 13, 1973, and forwarded to the 
Governments of Canada and Japan on that date. 
The report from Canada was received on September 
14, 1973, and forwarded to the Governments of Japan 
and the United States on September 17, 1973. The 
Secretariat prepares comments annually on the form 
and nature of these reports (INPFC Doc. 1561 ). 

11. RECEIPT OF INFORMATION REGARDING ARTICLES 

III (I) (d) AND IX (2) 

In connection with the Commission's continuing 
discussion of the status of implementation of Articles 
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III (l) (d) and IX (2), the Secretariat obtained from 
the national sections information similar to that sub
mitted annually since 1970 and prepared a report 
summarizing the data (INPFC Doc. 1562). 

12. SALMON RESOLUTION 

The resolution on salmon conservation adopted by 
the Commission at the 1972 meeting was sent to the 
Contracting Parties on November 21, 1972. Japan, 
Canada, and the United States each acknowledged its 
receipt (December 4, 7, and 11, 1972, respectively). 

13. HALIBUT MEASURES FOR THE EASTERN BERING 

SEA 

The recommendations of the Commission for con
servation measures in 1973 for eastern Bering Sea 
halibut fishing, the Commission's notation of domes
tic measures proposed in 1973 for conservation of 
halibut throughout the Bering Sea, and the under
standings expressed by the national sections in rela
tion to the 1973 conservation measures for eastern 
Bering Sea halibut were transmitted to the Contract
ing Parties on November 20, 1972. Japan advised 
the Commission of its intention to carry out the con
servation measures by letter dated February 3, 1973. 
The United States informed the Commission of its 
acceptance of the measures by telegram on March 20, 
1973. Canada adopted the measures by Order in 
Council P.C. 1973-1039 dated May 8, 1973, and so 
advised the Commission by telex on June 5, 1973. 

14. ExPLORATORY AND ExPERIMENTAL HALIBUT 

FISHING IN AREA D 

The Commission's recommendations for conserva
tion measures for 1973 halibut fishing in the eastern 
Bering Sea, which were adopted by all three govern
ments, include a provision that within an area desig
nated as "Area D ", " ... retention of halibut by any 
fishing vessel of any of the Contracting Parties shall 
be permitted during a period beginning at 1500 hours 
on April 1, 1973, and terminating at 0300 hours on 
June 20, 1973 ". However, the conservation meas
ures also provide that notwithstanding the provision 
just described, Area D will remain open until 0300 
hours on November 15, 1973, for exploratory and ex
perimental fishing by vessels fishing with longline gear. 
The name of any such vessel entering the area after 
0300 hours on June 20, 1973, is to be notified to the 
Commission prior to such entry by the party to which 
such vessel belongs. The following notice of entry 
into Area D for experimental and longline fishing for 
halibut after June 20, 1973, was received by the Com
mission during the period covered by this report: 

MV Attu Rose, registry number 224395. 

15. KING AND TANNER CRAB REPORT 

The Report of the Sub-Committee on King Crab 
and Tanner Crab at the 1972 meeting was sent to the 
Contracting Parties on November 17, 1972. Acknow
ledgments were received from the United States 
(November 27, 1972),Japan (December 4, 1972), and 
Canada (December 11, 1972). 

16. STATUS OF RECEIPT OF INFORMATION REQUESTED 

RE KING CRAB 

A resolution on king crab adopted by the Commis
sion at its 1967 Annual Meeting requested the Govern
ments of Japan and the United States to submit to the 
Commission annually by January 31 king crab data 
for use in its scientific study of the eastern Bering Sea 
king crab resource. 

In 1973, Japan submitted a report containing 1972 
catch statistics and size distribution of king crabs and 
tanner crabs. Also, 20 U .S. king crab tags, together 
with related recovery data, were forwarded. 

The United States provided information on re
gulatory measures for king and tanner crabs effective 
during 1973 and 1974 which had been agreed upon 
bilaterally by the United States and Japan, and the 
United States and the U .S.S.R. The United States 
did not provide scientific data to the Commission, but 
26 tables and figures of research data derived from 
the U.S. trawl survey conducted during June and 
July 1972, and catch and effort statistics for the U.S. 
fishery in 1972, were sent to the Secretariat by the 
Northwest Fisheries Center, U .S. National Marine 
Fisheries Service, with a request that they be transmit
ted to Japan in accordance with the bilateral agree
ment between the United States and Japan. 

17. REQUESTs FOR DATA FROM NoN-SIGNATORY 

NATIONS 

At the 1972 Annual Meeting the Commission agreed 
that further efforts should be made to obtain catch and 
effort statistics, including information on the incidence 
of halibut in the total catch, for the U.S.S.R. ground
fish operations in the northeastern Pacific Ocean. 
In addition, the Commission agreed to request from 
the U .S.S.R. data on their salmon fishery, including 
definitions of the fishing areas used in reporting and a 
description of the fisheries. It was also agreed that 
efforts should be made to obtain publishable records 
of salmon catches by other non-member countries. 

With respect to U.S.S.R. groundfish data, a letter 
of request was sent to Dr. S.A. Studenetsky, Deputy 
Minister of Fisheries, on May 8, 1973, and the re
quest was repeated in a letter on September 14, 1973. 
With regard to U.S.S.R. salmon data and salmon 
data from other non-signatory countries, letters of 



ADMINISTRATIVE REPORT- 1973 49 

request were sent to the U.S.S.R. (December 5, 1972, 
May 8 and September 14, 1973) and Korea (May 
4, 1973). 

Only one response has been received. Total 
U.S.S.R. salmon catches by species and total landings 
of halibut and other flatfishes were provided for 1969, 
1970, and 1971 (see Circular Letter No. 775, February 
12, 1973). The salmon totals for 1970 were used in 
the manuscript of the historical salmon statistics Bul
letin, but data are too incomplete to use in the Statis
tical Year book. 

18. CrrATION OF INPFC DocuMENTS 

At the 1972 Annual Meeting the problem of citing 
material contained in INPFC documents in publica
tions was discussed and certain recommendations of 
the Committee on Biology and Research were ac
cepted by the Commission. Subsequently the Secre
tariat made some proposals for procedures to be fol
lowed by the national sections when submitting re
ports to the Commission. Comments on the pro
posals were received from all national sections and a 
second, amended proposal was sent to the Commis
sion for consideration with Circular Letter No. 820, 
dated September 28, 1973. Further discussion of this 
topic is expected at the 20th Annual Meeting. 

19. INTERNATIONAL OcEAN ExPOSITION- OKINAWA, 
1975 

The Japanese Government, through the Ambas
sador to Canada at Ottawa, invited the Commission 
to participate in the International Ocean Exposition 
to be held in Okinawa from March 2 through August 
31, 1975. The Secretariat requested comments from 
the national sections regarding the possibility of the 
Commission participating in this Exposition. On the 
basis of the comments received from the national sec
tions, it was apparent that it would be impractical for 
the Commission to participate and a letter of re
gret was sent to the Japanese Ambassador to Canada. 

20. F AO PROPOSAL FOR A MEETING ON NORTH 
PACIFIC FISHERY STATISTIGS 

In November 1972 correspondence was received 
from the Food and Agriculture Organization ad
vising that preliminary discussions were being held 
regarding the possibility of holding a meeting of ex
perts on North Pacific fishery statistics. Subsequently 
the Commission was advised of advance arrange
ments being made for a proposed meeting, " Expert 
Consultation on North Pacific Fishery Statistics ", to 
be held in Japan in 1974. The national sections were 
asked for their views on sending an observer to such 
a meeting and FAO was provided with a summary 

memorandum describing statistical reporting cur
rently used by the Commission. The Canadian and 
U.S. Sections indicated that they favoured having an 
INPFC observer at the proposed meeting. In 
August 1973 the Food and Agriculture Organization 
advised that the proposed meeting had been cancel
led. 

21. REVISED RULES OF PROCEDURE AND FINANCIAL 
REGULATIONS 

At the 1972 Annual Meeting it was decided that 
the national sections should exchange views by cor
respondence on 2nd drafts of proposed revised Rules 
of Procedure and Financial Regulations. The 
Secretariat received comments from the U.S. and 
Japanese National Sections. The U.S. comments 
were transmitted to the Commission on October 4, 
1973 (Circular Letter No. 823). At time of writing, 
the Japanese comments are being translated and no 
comments have been received from Canada. 

22. INPFC OBSERVERS AT INTERNATIONAL 
MEETINGS 

The Commission was invited to be represented by 
observers at the Eighth Session of FAO's Committee 
on Fisheries in Rome and the 23rd Annual Meeting 
of the International Commission for the Northwest 
Atlantic Fisheries in Copenhagen, Denmark. No 
INPFC observers were designated to represent the 
Commission at these meetings. Also, an invitation 
was received to attend in an observer capacity at the 
Technical Conference on Fishery Management and 
Development which was held in Vancouver from 
February 13-23, 1973. The Executive Director, 
Mr. Toshio Isogai, attended these sessions, at one of 
which he made a statement regarding the origin and 
functions of the International North Pacific Fisheries 
Commission. 

23. CoMMISSION PuBLICATIONs 

a. Annual Report 

The English version of the 1971 Annual Report was 
completed and distributed in September 1973. Japa
nese versions of the 1969 and 1970 Annual Reports 
are in press and a translation of the 1971 Annual 
Report is being prepared. All parts of the manuscript 
for the 1972 Annual Report are in hand and the 
manuscript is before the Commission for approval. 
The Secretariat wishes to point out that submission 
of national section research summaries for inclusion 
in the Annual Report is getting later each year. It 
would be appreciated if efforts could be made to send 
manuscripts within the time period stipulated in a 
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standing decision of the Commission, that is, not later 
than four months following the completion of the 
annual meeting. 

b. Bulletin 

Bulletin No. 29, which contains certain of the 
salmon papers submitted in relation to abstention, 
1s m press. The Japanese version of Bulletin No. 27 
is in the final stages of printing. The Japanese ver
sion of Bulletin No. 28 is in press. Manuscripts of 
the proposed Bulletins containing historical salmon 
statistics and historical groundfish statistics are still 
in preparation. Work has been initiated on pre
paration of a manuscript of a Bulletin containing the 
proceedings of the 1972 Salmon Symposium. Two 
research reports submitted by the U.S. Section are 
in the process of review for approval to publish in the 
Bulletin. 

c. Statistical Yearbook 

The 1971 Statistical Yearbook is in the final stages 
of printing and it is hoped that copies will be available 
at the 20th Annual Meeting. The 1972 Statistical 
Yearbook manuscript is being prepared; it was not 
possible to complete this manuscript because data 
from all sources had not been received. 

24. STAFF AcTIVITIES 

A bound volume entitled, " Proceedings of the 
Nineteenth Annual Meeting-1972 ", was prepared 
and distributed. A Japanese version of these pro
ceedings also was prepared, with the assistance of the 
Japanese National Section. Booklets containing the 
proceedings of the Ad Hoc Committee on Abstention 
and in camera minutes of the Commission were up
dated in each language. A document index also was 
updated. A report of the Commission's 1972 Annual 
Meeting was drafted for inclusion in the 1972 Annual 
Report. Various memoranda were prepared to pro
vide background information and historical data re
garding publication and financial affairs. 

The normal office routine was continued: main
taining files, mailing lists, accounting records, and 
library records; receiving and documenting data sub
mitted by the national sections; corresponding with 
the Contracting Parties and research agencies; pre
paring manuscripts of English and Japanese versions 

of the Annual Report and Bulletin; reading proofs; 
and dealing with questions about the Commission and 
requests for fishery information received from time to 
time from students and interested organizations. 

The Executive Director attended an F AO meeting 
in Vancouver in an observer capacity (see item 22 of 
this report). He participated in an annual meeting 
of the Pacific Fishery Biologists, held March 21, 1973, 
at Harrison Hot Springs, B.C., presenting a paper on 
the origin and activities of the International North 
Pacific Fisheries Commission. A retirement party 
for Dr. W.M. Sprules was attended by the Executive 
Director on September 20, 1973, in Ottawa. Con
gratulations were extended to Dr. and Mrs. Sprules 
at that time on behalf of the Commission. An op
portunity was afforded on this visit to confer with the 
Canadian Chairman, Mr. C.R. Levelton, regarding 
various aspects of the Commission's affairs. 

Since his appointment on April I, 1973, the As
sistant Director, Mr. Gary K. Gunstrom, has visited, 
alone or with the Executive Director, the Fisheries 
Research Board Technological Station, Vancouver; 
the Biological Station at Nanaimo; the office of the 
Pacific Region, Fisheries and Marine Service, Environ
ment Canada, Vancouver; the Canadian Fishing 
Company, Vancouver; and the Northwest Fisheries 
Center, Seattle, in order to meet various scientists and 
administrators and to learn of their work with the 
Commission. 

The Executive Director and Assistant Director at
tended by invitation a special meeting of the Inter
national Pacific Halibut Commission held in Van
couver on September 28, 1973. 

The Executive Director, Assistant Director, and 
Secretary attended a retirement party for Mr. C.J. 
Burner which was held in Seattle on May 11, 1973. 

The Secretariat was visited by many people as
sociated with the Commission, notably Mr. Edward 
W. Allen, U.S. Commissioner; Mr. Kiyoshi Sumiya, 
Japanese Commissioner; Mr. Bernard E. Skud, 
Director of the International Pacific Halibut Com
mission; Mr. Hiroshi Ohki of the Japanese Ministry 
of Foreign Affairs; and Mr. & Mrs. S.J. Hutchinson, 
a former Executive Director and his wife. Also, the 
Secretariat was used several times during the year as 
a meeting place by scientists preparing joint com
prehensive reports, statistical materials, etc., for the 
Commission. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE- INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION DURING 1973 

Fisheries Research Board of Canada 

GROUNDFISH 

A. FIELD STUDIES 

During 1973, two G.B. Reed groundfish cruises were 
completed, both off British Columbia. 

GBR 73-1. During June 5-July 26, a cruise was 
completed to Queen Charlotte Sound and Hecate 
Strait to continue an echosounder and trawl survey 
of the relatively unexploited sections of this area 
(Westrheim et al., 1973). Approximately 2,500 sq mi 
were sounded, all at depths greater than 79 fm. Fish 
schools were generally abundant throughout the area. 
On-bottom and off-bottom trawls were used to sample 
the fish populations for identification and abundance 
estimates. Principal species found over trawlable 
ground (with on- and off-bottom trawls) was Pacific 
ocean perch (Sebastes alutus). Over untrawlable bot
tom (using off-bottom trawls), the principal species was 
redstripe rockfish (S. proriger). Bottom water temper
atures were sharply subnormal throughout the area. 

GBR 73-2. During September 5-25, a cruise was 
completed to Queen Charlotte Sound to collect data 
for estimating biomass of Pacific ocean perch in two 
subareas (Harling et al., 1973). Biomass estimates ob
tained were deemed to be minimal, because subnor
mal bottom water temperatures probably adversely 
affected availability of Pacific ocean perch. 

Commercial landings continued to be monitored for 
statistical and biological data necessary for stock 
assessment. 

B. LABORATORY STUDIES 

Reports on a variety of subjects were completed 
during 1973, but most analytical studies dealt with 
rockfishes. Each is discussed individually below: 

(I) Pacific Ocean Perch Age Determination and 
Growth 

The analysis referred to in the 1972 Annual Report 
was published in the Journal of the Fisheries Research 
Board of Canada (Westrheim, l973a). 

(2) Pacific Ocean Perch Otolith-Scale Interpret
ation Workshop 

In August 1972, an INPFC-sponsored workshop 
took place to compare the Pacific ocean perch otolith-

scale interpretations,ofspecialists from Canada, Japan, 
and the United States. .An account of the results was 
published by the Canadian contributors (Westrheim 
and Harling, 1973). Consistency among readers was 
good, but criteria for defining annuli differed among 
national specialists. Among larger (older) fish, 
Canadian readings (otoliths) were generally higher 
than those by Japanese (scales) or United States 
(otoliths) specialists. Unfortunately, no resolution of 
the controversy was possible, because there was no 
proof that any interpretation was correct. 

(3) Sebastes ciliatus, Systematics, Distribution, and 
Abundance 

Rockfish systematics have been a necessary part of 
the Canadian groundfish research program since 1963. 
In 1973, a report was published dealing with the 
systematics, distribution, and abundance of the dusky 
rockfish (S. ciliatus), a ubiquitous resident of the 
Northeast Pacific Ocean, north of Dixon Entrance 
(Westrheim, l973b). 

( 4) Scorpaenid Key 

In 1973, the Fisheries Research Board of Canada 
published J. L. Hart's PACIFIC FISHES OF 
CANADA (Bulletin 180). The key to the Scorpae
nidae, included therein, was prepared by a member 
of the groundfish staff of the Pacific Biological Station. 

(5) Species Composition of Rockfish Catches 

Canadian commercial landings of rockfish other 
than Pacific ocean perch are not regularly reported 
by species. With the increasing importance of 
" other rockfish " species, special dockside sampling 
programs have been inaugurated to provide some 
estimate of the amounts landed of the more important 
species. Results of the 1971-72 sampling (83- 90% 
of total weight landed) indicated that the Queen 
Charlotte Sound, where most of the Canadian catches 
were made, Sebastes .flavidus (yellowtail rockfish) was 
the principal species (50-94%) at 40- 79 fm, and S. 
alutus was the principal species (91 - 100% ) at 80-
179 fm (Forrester and Smith, 1973). Only six species 
(of 34 available) were recorded-aleutianus, alutus, 
brevispinis, .flavidus, paucipinus, and ruberrimus. In con-
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trast, the rockfish catches of the G.B. Reed during 
1964-72, from the same area, yielded 24 species. 

(6) Cold Storage Life of Rockfish Fillets 

Early in our rockfish resource survey, two com
mercially abundant species were found which exist 
primarily over untrawlable bottom. These were 
Sebastes proriger (redstripe rockfish) and S. reedi (yel
lowmouth rockfish). Both are superficially similar 
to Pacific ocean perch in size, shape, and color. Once 
suitable off-bottom trawls are developed, these three 
species are likely to be marketed, and if possible pro
cessed, together. Hence, a study was launched in 
1971 to determine the cold storage life of the fillets of 
these three species. The results indicated that all 
three species were satisfactory after 3-months storage 
as frozen fillets, but only S. alutus and S. reedi were 
satisfactory at 12-months storage (Tomlinson et al., 
1973). The relatively small size of the S. proriger 
specimens may have contributed to the shorter storage 
life of their fillets. 

(7) Research on Other Groundfish Species 

Statistical and biological data collected from com
mercial landings were routinely processed for con
tinuing stock assessments. Data records for 1972 
were published (Smith, 1973; Chilton, 1973). Depth 
distribution of Canadian trawl catches was sum
marized, by major species, for the period 1962-71 
(Smith and Forrester, 1973). Results of the 1972-73 
studies on halibut egg development, in the laboratory, 
were published (Forrester and Alderdice, 1973). 
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B. REPORT ON RESEARCH CONDUCTED BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION DURING 1973 

Fishery Agency of Japan 
May 1974 

I. SALMON 

In 1973, research in offshore waters by Japan for 
the International North Pacific Fisheries Commission 
was conducted by 16 research vessels and aboard 10 
motherships, a scale similar to previous years. Results 
of the research are summarized in the following sec
tions. 

I. SUMMARY OF SALMON RESEARCH ON THE HIGH 

SEAS 

(I) Research Aboard the Motherships 
The mothership-type salmon fishery in 1973 oper

ated from late May to late July with lO motherships 
and 332 catcher boats. On board each mothership, 
30 fish of each species were sampled from the catch of 
each fishing day for measurements of body length, 
body weight, and gonad weight, sex identification, 
and collection of scale samples. Oceanographic ob
servations (water temperature measurement) also 
were conducted up to 200 m depth. The following is 
the approximate number of fish for which the above
mentioned measurements were made; in addition, 
age and maturity were determined: 35,100 sockeye, 
59,800 chum, 89,700 pink, 14,500 coho, and 5,600 
chinook. 

The noon positions of the motherships on fishing 
days are shown in Fig. I by 10-day periods. 

(2) Research by Research Vessels 

Salmon research in 1973 by research vessels began 
in the northwest Pacific in March, and continued 
through September in the northwest Pacific, Bering 
Sea, and Okhotsk Sea. In March, two research 
vessels (Hokushin-maru and Oyashio-maru) conducted 
studies on salmon distribution using gillnets, in waters 
surrounded by the meridians of 42°N, 4r N, l56°E, 
and 176°E (Fig. 2). In and after April, distribution 
studies and tagging were carried out with special 
emphasis on surveys at predesignated stations in the 
northwest Pacific, Okhotsk Sea, and Bering Sea. In 
the northwest Pacific, 8 to 12 research vessels operated 
almost simultaneously along the respective fixed 
station lines in three time-periods, namely, mid April 
to early May, early June to mid June, and mid July to 
early August. After early June in the Okhotsk Sea 
and after mid June in the Bering Sea, emphasis was 

placed on research at predesignated stations. Re
search operations at these stations are summarized in 
Fig. 3-6. 

2. SuMMARY oF REsuLTS OBTAINED 

Outlines of information obtained from the research 
and/or new analyses in 1973 are as follows: 

(I) Information Obtained from the Mothership
type Fishery 

Catch per tan of gillnet in the mothership-type 
fishery in 1973 was 4.03 fish, including values of 1.34 
for chum, 2.05 for pink, and 0.45 for sockeye. The 
value for sockeye was the lowest in the last decade, 
and that for chum was close to the average of the last 
ten years. The value of 2.05 for pink salmon was 
remarkably high among those for odd years (good 
years for Asian pinks) in the last decade. 

Annual catches per tan of gillnet since 1964 are 
shown by species in Table 1. 

Sockeye salmon catch per I ,000 tans in the mother
ship-type fishery is shown by age in Table 2. Fish 
of ages 52 (1.3), 53 (2.2), and 63 (2.3) were among the 
majority of the annual catch of this species. Chum 
salmon catch per 1,000 tans is shown by age in Table 
3; fish of age 4 (0.3) were dominant. It also is noted 
that fish of age 3 (0.2) showed a considerably high 
value. 

(2) New Information Obtained from 1973 Tag
ging 

A total of 2,827 salmon was tagged and released 
during the period from April to September 1973, at 
locations shown in Fig. 7 (Table 4). Of these tagged 
fish, 29 had been recovered by the end of 1973. Also, 
two salmon released in 1972 were recaptured in 1973. 
Details of release and recovery for these fish are shown 
in Table 5. Additional information on recoveries in 
1972 and earlier is given in Table 6. These recoveries 
did not change to any great extent knowledge ob
tained previously on distribution of salmon, except 
for two recoveries of coho salmon. A coho salmon 
released on July 19, 1971, at 50°45'N, 175°05'E was 
recovered in the Bystraya River (a branch of the 
Bolshaya River), West Kamchatka, on September 18 
of that year, and a coho salmon released on June 21, 
1972, at 44°07'N, 167°l5'E was recaptured in the Ola 
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TABLE I. Catch-per-tan of salmon in the mothership fishery from 1964 through 1973. 

Species 

Sockeye Chum Pink Coho Chinook 

0.94 1.15 0.30 0.47 0 .05 
1.97 0.99 0 .72 0.19 0 .03 
1.40 1.65 0.49 0 .09 0 .04 
1.54 1.31 1.48 0.04 0.02 
1.07 1.37 0 .65 0 . 15 0 .06 
0.96 I. 24 1.12 0.21 0.09 
1.15 1.60 0.29 0.03 0.07 
0.61 I. 71 1.40 0.08 0.04 
0.54 2.26 0.64 0.10 0.04 
0.45 1.34 2.05 0.17 0.02 

55N 

SON 

45N 

40N 

Total 

2.91 
3.90 
3.67 
4.39 
3.30 
3.62 
3.14 
3.84 
3.58 
4.03 

TABLE 2. Catch-per-1,000 tans of sockeye salmon in the mothership fishery from 1964 through 1973, by age. 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1.2(42) 

193 
112 
47 

175 
199 
218 
154 
86 

145 
43 

I . 3 (52) 

287 
250 
366 
168 
207 
211 
93 
91 
75 

103 

2 .2(5,) 2. 3 (6,) 

278 132 
1,255 217 

368 498 
602 576 
317 247 
199 232 
741 52 
271 112 
208 67 
168 87 

Age 

3. 2 (6,) 3.3(7,) Misc. Total 

25 9 20 944 
88 20 26 1,968 
22 58 36 1,395 
49 30 16 1,546 
64 20 21 1,075 
29 18 48 955 
79 9 24 1,152 
30 10 8 608 
19 5 18 537 
29 8 10 448 

57 
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TABLE 3. Catch per I ,000 tans of chum salmon in the mothership fishery from 1964 through 1973, by age. 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

2(0.1) 

4 
3 

2 
5 

3(0.2) 

141 
32 
67 
61 

133 
Ill 
274 
90 

495 
365 

Pacific Ocean 

4(0.3) 5 (0.4) 

585 liS 
S62 52 
S31 596 
767 lSI 
712 171 
623 92 
942 55 
962 165 
794 171 
672 57 

6(0.5) 

2 
3 

2 
2 

Total 3(0.2) 4(0.3) 

S44 484 I ,539 
946 58 998 

1,499 274 I ,305 
1,014 96 2,004 
1,019 496 1,380 

S26 952 I ,031 
I ,271 501 1,4SO 
I ,219 299 1,999 
I ,467 I ,070 I ,595 
I ,096 I ,098 I ,092 

Bering Sea 

5 (0. 4) 

14S 
29 

5S3 
ISO 
355 
38 
33 

139 
367 

60 

6(0.5) 

2 
5 

2 
4 

Total 

2,170 
I ,085 
2,162 
2,282 
2,236 
2,031 
2,014 
2,437 
3,035 
2,254 

TABLE 4. Numbers of salmon released and recovered' by area and by month from April to September, 1973. 

Species and area 

SocKEYE 
Bering Sea, East of ISO• 
Bering Sea, West of ISO• 
Pacific Ocean, East of ISO• 
Pacific Ocean, West of !SOO 
Okhotsk Sea 

CHUM 

Bering Sea, East of ISO• 
Bering Sea, West of ISO• 
Pacific Ocean, East of ISO• 
Pacific Ocean, West of ISO• 
Okhotsk Sea 

PINK 

Bering Sea, East of ISO• 
Bering Sea, West of ISO• 
Pacific Ocean, East of ISO• 
Pacific Ocean, West of ISO• 
Okhotsk Sea 

CoHo 
Bering Sea, East of ISO• 
Bering Sea, West of ISO• 
Pacific Ocean, East of ISO• 
Pacific Ocean, West of ISO• 
Okhotsk Sea 

CHINOOK 

Bering Sea, East of ISO• 
Bering Sea, West of ISO• 
Pacific Ocean, East of ISOO 
Pacific Ocean, West of ISO• 
Okhotsk Sea 

TOTAL 
Bering Sea, East of ISO• 
Bering Sea, West of IS0° 
Pacific Ocean, East of ISO• 
Pacific Ocean, West of ISO• 
Okhotsk Sea 

GRANo ToTAL 

April 

3 (0) 
194 (3) 

93 (5) 
IS2 (4) 

61 (0) 
3S9 (2) 

(0) 

(0) 

!58 (5) 
766 (9) 

924(14) 

1 Numbers recovered are shown in parentheses. 

Month 

May June July 

(0) 
(0) 4(0) 

14(0) 9 (0) 7(0) 
2(0) 36 (2) 36(0) 

6(0) 
------------- ------------· · 

s (I) S(O) 
S9(0) 288 (0) 9(0) 

65 (0) 37(0) 
14 (0) 3S(O) 

--------------

I (0) 2 (I) 
6 (0) 7 (0) 

72(1) 50 (0) 
lSI (9) 410(0) 
23 (0) 207 (0) 

-------- --- ---

2(0) 11 (0) I (0) 
I (0) 9(0) 

3(0) 
. ·--------- ----·-··· 

2 (0) 4(0) 
(0) 

3(0) 
(0) 

2 (0) 2 (I) 
17 (I) 23(0) 

177 (I) 359 (0) 17(0) 
2(0) 283(11) 495(0) 

38 (0) 254 (0) 

179 (I) 699(12) 791 (I) 

Aug. Sept. 

43(0) 

13(0) 

121 (I) 

I (0) 

43(0) 10(0) 

2(0) 

I (0) 

-------------

165(1) 

13(0) 
46(0) 10(0) 

224 (I) 10(0) 

Total 

I (0) 
48 (0) 
33 (0) 

2Sl (5) 
6 (0) 

137 (2) 
479 (5) 
2S4 (4) 
53 (0) 

--- ---- ---· .... 

3 (I) 
13 (0) 

IS3 (I) 
980(11) 
2S3 (0) 

15 (0) 
10 (0) 
5 (0) 

7 (0) 
(0) 

4 (0) 
(0) 

4 (I) 
205 (2) 
711 (6) 

I ,559(20) 
34S (0) 

2,S27 (29) 

Grand 
total 

369 (5) 

953(11) 

I, 462(13) 

30 (0) 

13 (0) 

2,S27(29) 



RESEARCH BY JAPAN 59 

A APR. 

L> MAV 

140E 

o JULY 

•AUG. 

150E 

• 

• 
0 

• - . 
,.~ 

, .. , ;o.o .:?a o 

0 0 

• • • • 
...... ... .a.L> 

tt 0 ... 
• 1 • .......... ... 

0 ... ... ... ... ...... 

• 
0 

• 
L>e 

• .... 
• ... 

... 

6't:r· 

•• • 
II ~ L>e 

.a.L>L> 

AAL> 

160E 170E 180 170W 

60N 

50N 

L> 

L> 

40N 

160W 150W 

FIG. 7. Release positions of Japanese salmon tagging, April to September 1973. 

River on the northern coast of the Okhotsk Sea on 
October 9, 1972. The former recovery extended 
the distribution area of coho salmon originating in 
West Kamchatka farther to the east, and the latter is 
the first instance of coho salmon tagged in June in the 
northwest Pacific being recovered on the northern 
coast of the Okhotsk Sea. 

(3) Information Obtained from Analysis of 
Sockeye Scale Patterns 

Analysis was made on the occurrence of scales with 
large first-year freshwater growth zones in sockeye 
salmon taken by research vessels in the northwest Paci
fic Ocean in 1971. All the fish with this type of scale 
were age 1.1 (32). As a result of this examination and 
an analysis of scale characters of local populations of 
sockeye salmon distributed in the northwest Pacific, it 
was concluded that fish with the above-mentioned scale 
pattern belonged to the stock which was transplanted 
to the Nishibetsu River in 1968, migrated downward 
to the sea in 1970, and returned to the same river in 
the following year. Judging from the above, it was 
estimated that these sockeye salmon would be dis
tributed in the northwest Pacific west of 170°E in the 
spring and summer, and that some immatures would 
migrate northward into the Bering Sea during the 
period from July to August (Bulletin No. 7, Far Seas 
Fisheries Research Laboratory, 1972). 

(4) Studies on Activable Tracers for Salmon as 
Means of Chemical Tagging 

As in previous years, studies on activable tracers 
were continued in 1973. Observations were made 
on changes in morphology, growth rate, mortality, 
etc., of salmon fry caused by long-term feeding of 
diets containing various levels of Europium. The 
observations are being analysed. However, it was 
reconfirmed that the use of Europium is an effective 
means of tagging salmon fry, and also it was indicated 
more firmly that the poisonous characteristics of this 
element on salmon fry should be very low. 

(5) Differentiation Between Mature and Imma
ture Sockeye Salmon in May 

A new analysis was undertaken for the purpose of 
distinguishing mature from immature sockeye salmon 
distributed at sea in early and mid May. This 
analysis was limited to fish which had spent two years 
at sea; the relationship between gonad weight and 
body length and the variation of frequency distribu
tion of gonad weight in 10-day periods were examined. 
As a result, it was recognized that differentiation be
tween mature and immature sockeye by gonad weight 
is the more appropriate method. In other words, it 
would be proper that female fish in both early and 
mid May with ovaries weighing 9 g or less, and male 
fish in early and mid May with testes weighing 1 g, 
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TABLE 5. Release and recovery data for salmon released by Japan in 1972 and 1973 and recovered in 1973.1 

Species 

Sockeye 
Sockeye 
Sockeye 
Sockeye 
Sockeye 
Sockeye 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 

Sex 
Date of 
release 

F 8123172 
M 4125173 

6112173 
6117173 

M 4128173 
4127173 

F 4125172 
4127173 

M 4127173 
4127173 

F 4127173 
M 4127173 
F 4127173 
F 4127173 
M 4127173 

4127173 
F 6115173 

81 6173 
M 4120173 

6112173 
6112173 
6112173 

M 6112173 
6112173 

F 6116173 
F 6116173 
M 6116173 
M 6116173 
M 4127173 
F 51 5173 

7 I I 173 

Date of 
recovery 

6116173 
71 2173 
6120173 
11 9173 
5125173 
7122173 
5123173 
6114173 
61 8173 
5130173 
61 7173 
6111173 
6118173 
6128173 
6120173 
6114173 
6121173 
8110173 
71 6173 
6116173 
6115173 
7119173 
71 2173 
6122173 
71 2173 
6130173 
71 6173 
71 2173 
7115173 
6130173 
71 5173 

Location 
of release 

53- 30N, 162- 30E 
45- 17N, 172- 20E 
49- 55N, 167- 20E 
45-48N, 167- 22E 
48- 30N, 167- 30E 
45- 55 N, 175- 27 E 
45- 41 N, 172- 09 E 
45- 32N, 165- 27 E 
45- 32N, 165- 27E 
45- 32N, 165- 27E 
45-32N, 165- 27 E 
41 - 31N, 168- 27W 
41 -31N, 168- 27W 
41 - 31 N, 168- 27W 
41 - 31N, 168-27W 
41 - 31N, 168-27W 
55- 30 N, 173-00 E 
60- 36 N, 176- 29 E 
41 - 32N, 172- 19E 
49- 55N, 167- 20E 
49- 41 N, 177- 41 E 
49- 41N, 177- 41 E 
49- 41N, 177- 41 E 
49- 41N, 177- 41 E 
45- 26N, 177- 48E 
45- 23 N, 172- 25 E 
45- 23 N, 172-25 E 
45- 23 N, 172- 25 E 
41 - 31N, 168- 27E 
43- 27 N, 166 -20W 
59- 20N, 179- 43W 

Location 
of recovery 

52- 19N, 169- 05E 
50- 00N, 171 - 01 E 
54- 15N, 172- 35 E 
48- 42N, 165- 16E 
46- 42N, 168- 24 E 
52- 58N, 167- 40E 
49- 22N, 163- 35E 
47- 41N, 162- 20E 
46-46 N, 165- 53 E 
46- 16N, 165- 38E 
47-02N, 167- 02E 
47- 16N, 177- 14E 
53- 39N, 174- 57E 
46-53 N, 174-36 E 
48- 04N, 169- 59E 
49- 29 N, 176- 46 E 
53-28N, 174- 56E 
64-03N, 179- 33W 
45- 23 N, 162- 29 E 
51 - 26N, 170- 22E 
50-30 N, I 76-40 E 
56- 20N, 169- 14E 
51 -50N, 169-05E 
53-45N, 165-40E 
48-00N, 169-30E 
49 ~29N, 171- 23E 
50-00N, 168- 04E 
48 27 N, 169-50 E 
52- 31N, 164- 52E 
54-36N, 174 12E 
59- 30N, 174- 35E 

Folk length 
(em) 

At At 
rei. rec. 

44 
46 
57 
46 
56 
45 
51 
49 
52 
48 
55 
52 
59 
51 
53 
54 
59 
36 
39 
44 
45 
46 
45 
43 
45 
45 
45 
44 
40 
44 
48 

53 
51 

58 

53 

55 

58 
56 
61 
46 
56 
55 
59 

47 

47 
46 
47 
45 
50 
46 

Body Gonad 
weight weight 

(kg) (g) 
at rec. at rec. 

1.9 
1.3 

2.6 
1.5 
1.6 

1.8 

1.9 
2.0 
3.2 
1.1 
1.9 
2.0 
2.3 

0.8 
2.3 

1.1 

1.3 
1.1 
1.2 
1.2 
1.7 
1.0 

65 

8 

43 

9 

25 
14 

260 
27 
6 

57 

34 

110 
78 
20 
50 
69 
85 

Age 
at 
rei. 

2.2 
2.2 
2.3 
2.2 
2.3 
2.2 
0.3 
0.2 
0.3 
0.3 
0.4 
0.3 
0.4 
0.3 
0.3 
0.3 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0 . 1 

Age 
at 

rec. 

2.3 
2.2 

2.3 

0.4 

0.3 

0.4 
0.3 
0.4 

0.3 
0.3 
0.3 

0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

I All fish were caught by longlines when tagged and recovered in gillnets. 

should be judged immature. There is, however, room 
for more detailed analysis in the case of males. Fur
thermore, it was indicated that after late May the 
criteria given by Takagi (1961) for identifying mature 
and immature fish can be used for this purpose. 

II. OCEANOGRAPHY 

Oceanographic conditions in summer 1973 in the 
northwest Pacific Ocean were examined using water 
temperature data (at lOOm depth) observed by salmon 
research vessels and motherships. The following 
summarizes results by water mass (Fig. 8-12). 

(I) Western Subarctic Water 

In May the 3°C isotherm extended northeastward 
from east of Hokkaido around 42°N, 152°E m a 
similar distribution pattern to average years. The 

usual northward extrusion of isotherms with a center 
near 165°E and southeastward extrusion with a 
center near 170°E also were ·observed. However, 
extrusions observed in 1973 were the most distinctive 
since 1970. The distribution of the 3°C isotherm in 
waters east of 16rE deviated somewhat more to the 
east, indicating that Western Subarctic Water m 
1973 was located more easterly than usual. 

In June the 3°C isotherm in waters west of 170°E 
showed a similar distribution pattern as m other 
years since 1970. However, in waters east of 170°E 
the 3°C isotherm extruded noticeably in an east-south
east direction with a center near 46°N; near 49°N, it 
was located more easterly than usual. This would 
lead to the conclusion that in June Western Subarctic 
Water was located more easterly than usual, as was 
observed for May. 



TABLE 6. Additional release and recovery data for salmon released by Japan in 1971 and 1972. 

Fork length Body Gonad 
(em) weight weight 

- - (kg) (g) Age Age 
Date of Date of Location Gear At At at at at at 

Species Sex release recovery of release Location of recovery at rec.1 rei. rec. rec. rec. rei. rec. 

Chum - 7/20/72 ll f23/72 50- 52N, 177- 28W 44-05 N, 145- 05 E - 54 55 2.3 - 0.2 0.2 
Rausu, Hokkaido 

Chum F 7f l7 /72 10/27/72 53- 20N, 162- 31 E 42-55N, 144-05E Trap net 62 63 - - 0.3 
Shiranuka, Hokk. 

Chum - 7/ 12/ 72 10f l9/72 61- 32N, 177- 30W 44-05 N, 144-00 E Trap net 58 66 2.3 - 0.3 
Tokoro, Hokk. )l:l 

Chum M 7/ 19/72 10/21/72 58-28N, l77-28W 43-55N, 144-30E Trap net 52 532 - - 0.2 0.2 t'l 
(ll 

Hamakoshimizu, Hokkaido t!j 

> 
Chum F 7/ 19/72 10/17 f72 58-28N, 177-28W 37-20N, 141-05E Gill net 58 728 2.3 - 0.2 0.2 )l:l 

Tomioka-machi, Fukushima (') 

Pink M 7/24/72 9/ 1/72 44-07N, 147-50E 46-16N, 148-11 E Gill net 43 45 0.9 24 0.1 0.1 
:t 
t:l:l 

Pink - 7/22/71 -/-/71 45-36N, 151-53E Soviet coast, no details - 50 - - - 0.1 - ...:: 
Coho 7/ 19/71 9/18/71 50-45N, 175-05E 52-38N, 156-18E 56 - 1.1 '-- - - - - > 

Bystraya R., West Kam. ., 
> 

Chum - 6/27 f71 8f27 /72 45-27 N, 152-26 E 59-22N, l44-l5E - 60 - - - 0.3 - z 
Ulibeya R., Okhotsk region 

Chum - 7/29/72 - /-/72 46-48N, l48-03E 46-55N, l4l-56E 
Kalininski, W. Sakhalin 

- 61 - - - 0.3 

Chum• - 7/16/72 -/-/72 44- 31N, l48- 51E 46- 55N, l41- 56E 
Kalininski, W. Sakhalin 

Coho - 6/21/72 10/ 9/72 44- 07N, l67- l5E 59-34N, 15l-23E Oli R., - 55 - - - 1.1 
Tauiskaya Inlet, Okhotsk 

1 All fish were caught by longlines when tagged. 
2 Length of scaled body. 
8 Total length. 
• Recorded as pink at time of release. 

O'l 
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FIG. 12. Temperature (°C) at 100m depth, August 1973. 

The distribution of the 3°C isotherm in July in 
waters west of l70°E was in a pattern similar to average 
years . A tongue-shaped northward projection of the 
3°C isotherm occurred near 162°E in 1971 and 1972. 
However, in 1973, this kind of phenomenon was not 
observed, and an extrusion toward the north between 
157°E and 169°E was observed. It was considered 
that even in July Western Subarctic Water was located 
more easterly than usual, as in May and June. 

(2) Alaskan Stream 

The distribution of the Alaskan Stream can be out
lined by examining the distribution of the 4°C iso
therm. Distribution of the 4°C isotherm in May in 
waters between 170"E and 170°W in 1973 showed the 
most southerly location among the years since 1970. 
As long as the western tip of this stream is judged 
from isotherms at 100m depth, it appears as if the 
Alaskan Stream would not exist. 

In June the 4°C isotherm was located more souther
ly than in the years after 1970, as was observed in 
May. As long as judgment is made from the dis
tribution of isotherms, the existence of the Alaskan 
Stream is not clear in waters west of 175°W. 

In July the location of the 4°C isotherm in 1973 was 

shifted more southerly than in other years after 1970. 
Existence of a water mass with a temperature higher 
than 4°C in the area surrounded by the meridians of 
172°E, 179°E, 51 °N and 52°N was noteworthy, al
though the relationship to the Alaskan Stream was 
not clear. 

(3) Subarctic Boundary 

Details are not known. However, it is supposed 
that the Subarctic Boundary in 1973 would tend to 
be located somewhat more southerly in waters east 
of 170°E than is usual, and that in waters near 155°E-
1600E, it would be located in almost the same position 
in 1973 as in average years. 

(4) Temperature Distribution m the Vicinity of 
the K uril Islands 

The area with a temperature lower than 1 °C in 
waters south of the Kuril Islands near 45°N was 
small, and this was similar to 1972. In waters north 
of 46°N, the 1 °C isotherm projected in a tongue 
toward the east with a center near 47°N. Also, the 
eastern tip of this isotherm was located easterly as was 
observed in 1972. Judging from such distribution of 
the I °C isotherm, it is considered that the eastward 
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stream from the central Kuril Islands was prominent 
in 1973. 

III. GROUNDFISH RESEARCH IN THE 
BERING SEA 

1. STUDY OF COMMERCIAL FISHERIES AND RESEARCH 

ABOARD COMMERCIAL VESSELS 

A. Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the Bering Sea in 
1973 consisted of four fisheries: Mothership-type 
Groundfish Fishery, North Pacific Trawl Fishery, 
North Pacific Longline-Gillnet Fishery, and Land
based Dragnet Fishery. In the Mothership-type 
fishery, 12 motherships and 206 associated catcher 
boats were licensed. All the motherships were equip
ped with freezing facilities, and six had fishmeal and 
minced-meat (surimi) plants. The numbers of 
catcher boats by type of fishing were: 72 pair trawlers, 
41 Danish seiners, 26 trawlers, 21 longline-gillnetters, 
and 46 Danish seine-longline-gillnetters. Forty-two 
trawlers were licensed for the North Pacific Trawl 
Fishery, and 22 vessels were licensed for the North 
Pacific Longline-Gillnet Fishery; the licenses of these 
vessels permitted them to operate not only in the 
Bering Sea, but also in the northeastern Pacific. In 
the Landbased Dragnet Fishery, 154 trawl vessels 
were licensed to operate in the Bering Sea west of 
170°W and in the Sea of Okhotsk. 

The figures indicated above are the numbers of 
vessels licensed, and the numbers of vessels actually 
engaged in these fisheries are not known at the pre
sent time. 

B. Outline of Commercial Catch 

The preliminary catch in 1973 (January through 
July) by the Mothership-type, North Pacific Trawl, 
and North Pacific Longline-Gillnet Fisheries is shown 
in Table 7. The total catch by these fisheries 
amounted to 1,075,000 metric tons, a decrease of 
about 75,000 m.t. from the same period in 1972. 
Pollock dominated the catch as in the previous year 
(84% of the total, 908,000 m.t.). This was followed 
by " other fishes " (55,000 m. t. ), yellowfin sole 
(52,000 m. t. ), Pacific cod (30,000 m. t. ), and rock sole 
(22,000 m. t. ). Other major species were Pacific 
ocean perch (4,000 m.t.), blackcod (2,000 m.t.), her
ring (2,000 m.t.), etc. Compared with the previous 
year's comparable catch, increments occurred in 
catches of yellowfin sole (38,000 m.t. more), " other 
fishes" (19,000 m.t. more), Pacific cod (800 m.t. 
more), etc.; decreases were observed in catches of 
pollock (104,000 m.t. less), rock sole (16,000 m.t. 

TABLE 7. Preliminary data on the Japanese catch in 
the Bering Sea during January-July 1973 by the 
Mothership Fishery, North Pacific Trawl Fishery, and 
North Pacific Longline-Gillnet Fishery (not including 
the Landbased Dragnet Fishery). 

Catch Composition 
Species (m.t.) (%) 

Y ellowfin sole 51,736 4.8 
Rock sole 22,457 2.1 
Halibut 387 0.0 
Pacific cod 29,941 2.8 
Pacific pollock 908,046 84.4 
Blackcod I ,940 0.2 
Pacific ocean perch 3,684 0.3 
Herring I, 770 0.2 
Other fishes 55,357 5.1 
Shrimps 86 0.0 
Squids and octopus 0.0 

ToTAL 1,075,405 99.9 

less), Pacific ocean perch (5,000 m.t. less), blackcod 
(5,000 m.t. less), etc. 

Catch statistics for the Landbased Dragnet Fishery 
which operated in the Bering Sea in 1973 are not 
available in a compiled form at the present time. 

C. Research Aboard Commercial Vessels 

On board all the motherships and most of the ves
sels of the North Pacific Trawl and the North Pacific 
Longline-Gillnet Fisheries operating in the Bering 
Sea in 1973, major species in the catch were sampled 
for size composition data by sex, and materials for 
age determination were collected and frozen samples 
taken. 

2. RESEARCH BY RESEARCH VESSEL 

A. Outline of Research 

Groundfish research by a Japanese research vessel 
in the Bering Sea in 1973 was conducted by the 
chartered stern trawler Wakatori-maru No. 2 (238.6 g.t., 
I ,000 h. p. ). The research area was the eastern Ber
ing Sea including the Gulf of Anadyr, and during the 
periods May 2-22 and June 6-27: (I) a trawl survey 
at fixed stations on the eastern Bering Sea flats, (2) 
tagging, and (3) research on larvae in Bristol Bay 
were carried out. Results are summarized as follows 
by investigation. 

B. Trawl Survey at Fixed Stations on the Eastern 
Bering Sea Flats 

As a continuation of the research conducted an
nually by Japanese groundfish research vessels since 
1966 (except 1972), trawl surveys were carried out at 
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TABLE a. Catch by species and species composition in various groundfish trawling operations in the eastern Bering 
Sea by a Japanese research vessel in 1973. 

Larval research Trawling in waters south-
Fixed station trawling in Bristol Bay west of Cape N avarin 

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

Yellowfin sole 12,818.6 26.7 
Arrowtooth flounder 146.5 0.3 
Rock sole 1,545.3 3 .2 
Flathead sole 1 ,233. 7 2 .6 
Alaska plaice, 1onghead dab 278.1 0.6 
Pacific halibut 169 . 2 0 .4 
Greenland halibut I ,291.9 2.7 
Rex sole 4.4 0.0 
Other flounders 13.3 0.0 
Pacific cod 3,125.6 6.5 
Pacific pollock over 20 em 1 20,150.7 42.0 
Pacific pollock 20 em and under' 3,030.6 6.3 
Arctic cod 28.3 0.1 
Blackcod 0.7 0.0 
Pacific ocean perch 0.4 0.0 
Herring 361.0 0.8 
Smelts 452.1 0.9 
Sculpins 1,200.5 2 .5 
Poachers 88.4 0.2 
Eel pouts 693.7 1.4 
Snailfishes 93.6 0.2 
Skates 406.8 0.8 
Other fishes 21.9 0.0 

TOTAL CATCH OF FISH 47,155.8 98.2 

Octopus and squids 10.2 0.0 
Humpy 124.6 0.3 
Pink shrimp 608.5 1.2 
Other shrimps 62.7 0.1 

TOTAL WEIGHT OF CATCH 47,961.8 99.8 

t Fork length 

110 fixed stations in 1973. No surveys were conduct
ed at six of the fixed stations because of floating ice. 
For convenience of replenishment, research was 
divided into two periods, May (southeast of the 
Pribilof Islands) and June (northwest of the same 
islands). The locations of these stations are shown 
in Fig. 13. The lower figure shows the stations at 
which May surveys were conducted, and the upper 
figure shows those for June surveys. Previously the 
interval between two adjacent stations was set to be 
about 22 miles, but this time it was about 33 miles. 
Gear used was 2-panel type trawls with the same 
structure as in previous years. 

At each station, horizontal trawling for 30 minutes, 
bathythermograph temperature measurements at 
various layers, and sampling of fish eggs and larvae by 
vertical larval net hauling from a depth of 50 m took 

(kg) (%) (kg) (%) 

12.6 13.0 
8.5 0.2 

247.7 5.6 
3.4 0.1 

3.0 3 . 1 0.9 0 .0 
130 . 7 2 .9 

3.2 0.1 

1.2 1.3 
0.6 0.6 2,164.0 48.5 

568.9 12.7 
0.2 0.2 15.3 0.3 

0.4 0.0 

6.3 6 .5 
26.0 26.8 I ,245.1 27.9 

0.7 0.8 0.5 0.0 

0.0 0.0 10.4 0.2 
58.9 1.3 

0.3 0.3 0.1 0.0 

50.9 52.6 4,458.0 99.8 

4.0 0.1 
29.5 30.5 0.0 0.0 

0.0 0.0 
16.5 17 .0 0.0 0.0 

96.9 100 . 1 4,462.0 99.9 

place. The species composition of the catch was ex
amined by weighing by species, and then the body 
length composition of major species was measured. 
All the halibut caught were frozen as samples. Catch 
by species and species composition of the catch taken 
in the trawl surveys are shown in Table 8. The pre
dominant species in the catch was pollock, amount
ing to 48% of the total catch. This was followed by 
yellowfin sole at 27%. Halibut catch was 169.2 kg, or 
0.4% of the total. The total number of halibut 
caught was 132; the halibut catch at each station is 
shown in Fig. 14. As is shown in this figure, halibut 
concentrations were observed around Unimak Island. 
The size composition of halibut caught is shown in 
Table 9. Ninety-five percent of the halibut caught 
were less than 65 em (fork length). 

In 1973, floating ice was more abundant, and the 



68 ANNUAL REPORT 1973-NORTH PACIFIC COMMISSION 

'./ ·-i=""" I 
~ 

.... 
:. • 1\ ' -,_ - 1\. ,_ ... , ,,, 

1-~('... ~ p -v;!'- •' • • ''i' 
I 

~ / 
X X X '--~~ .. • ... __ - .... _ 

t- \ 
, ,• / ...... r • X X ' J--l---I 

64N 

~\ • X • '•, rv~;; • I ,_ 
\f • .. • I 

............ I 

....... {' . f-., I "" ~~- __ , 
,, __ j/(lrp -·· .\ ' 

" \ ; 

/' ~ r-..;:: ----r-•- ' 
/. 1-- • • • • ' ,, ...• : 

I I 

62N 

v J ~-l fit ' 
., 

i • • • ' :... 
412) ' ' I 

'·- } .. ' \ -
~-r·- 4 D • • • ( 

\._ I~ ' ' ~···· • ··-. • • I 

I . I ~ .... , 

--1 r '· ' • • • • 
' 

60N 

1'\ \1@ • • • • r- •• ' ' . ' 
\ 2,uf!> ~ • ·, I 

'~, 

' ....... .I; -~, ·,, . ~ 

/t 4<ft) • ~ • I I• 

58N 

. 
f \ "' • go 

\ ..... '- "- ..... ·., ... 
175E 180 175W 170W 

'· ~ ') ''-, ,.-., . '·-·· '····· .. -·· ? 
I i '· ,' ___ . . t' - 58 N 
l ( • • •.... • ~.. ,, • ~ .... ~ ... \... 

\ ~ 2 • 4r. •o • • • • e' ---- -·• .. / • ) / 
\.\ /..},;; .. ".... . . ........ _ . ., ·-;::, -··~ . . . . ,..,-_ 

'-. ' • i .... ·' \ o.:l T • .• • -j-+_-,.-+,.,...:j~ ,.c;~D 
- ·- \ 2 '•.::,:;.r5'-' i •, i 

:==:==::=::::':·_.=-....::_-""/?:,::<:::: ?•=:=_•-' 4"'",=2:•::,:j_~l-l"'-54·~-1, , ~ ~~ D 56N 

/;" /: """ 9 4 (4 -:~~[Lao· ,A 0 -- ~) 

175W 170W 165W 160W 
Fm. 14. Numbers of halibut caught in fixed-station operations on the eastern Bering Sea flats by a 

Japanese research vessel in 1973. Halibut 67 em or more (fork length) were caught at stations which 
are circled and the number of such halibut is shown in parentheses. 
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TABLE 9. Length frequency distribution of halibut, sexes 
combined, caught by trawl gear during two ground-
fish operations in the eastern Bering Sea by a Japanese 
research vessel in 1973. 

Trawling south-
Fork length Fixed station west of Cape 

(em) trawling Navarin 

II- 15 
- 20 
- 25 31 
- 30 29 
- 35 14 9 
- 40 18 21 
- 45 18 23 
- 50 4 13 
- 55 3 5 
- 60 5 
- 65 2 
- 70 
- 75 
- 80 
- 85 
- 90 
- 95 
- 100 
- 105 
- 110 
- 115 
- 120 
- 125 
- 130 
- 135 
- 140 
- 145 
- 150 

ToTAL 132 79 

area within which temperatures were below zero at 
deep layers was wider than usual. This may be at
tributed either to colder weather in 1973 than in other 
normal years, or to the earlier research period. 

C. Tagging 

a. Pollock. Handline fishing was conducted near 
the spawning grounds in Unimak waters on May 14, 
19, and 20, aiming at tagging, but no pollock were 
caught. A total of 225 pollock caught on June 26 
and 27 in waters west of Cape Navarin, while an
chored, was tagged with Petersen-type disc tags and 
released. 

b . Halibut. On June 24, 77 halibut caught in 
three hauls with 4-panel type trawl nets in waters 
southwest of Cape Navarin were tagged with strap
type tags and released. The size composition of 
halibut taken in this area is shown in Table 9, and the 
species composition of the catch is shown in Table 8. 

c. Yellowfin sole. On May 21 and 22, fishing for 
yellowfin sole using 2-panel type trawl nets was con
ducted at the center of a yellowfin sole school moving 
on the flats along the Alaska Peninsula from Unimak 
waters, and a total of about 4,000 fish caught was 
tagged with Petersen-type disc tags and released. 
Examination of species composition of the catch from 
this operation was not made. A part of the yellowfin 
sole catch taken by the station survey on May 15 was 
also tagged and released. Weights of released yel
lowfin sole were estimated from length class/body 
weight tables, and were added to the composition of 
the catch. 

D . Research on Larvae in Bristol Bay 

Research on larvae was conducted on May 8 and 
9, using small trawl gear with single bridle warp, in an 
inner part of Bristol Bay. The aim of this operation 
was to collect small (less than about 5 em) flounders, 
but no such small flounders were caught. There was 
no incidental catch of halibut. A total of 13 hauls 
was made, with approximately 15 minutes of towing 
at each haul. Species composition of the catch is 
shown in Table 8. 

3. RECOVERY REPORT OF TAGGED HALffiUT 

The number of tagged halibut reported recovered 
by Japanese fishing vessels totalled 24 in the entire 
North Pacific region, 23 from IPHC releases and one 
from Japanese releases. Of these, both release and 
recovery positions are available for 12. Among them, 
nine (8 IPHC releases and one Japanese release) 
were tagged and recovered in the Bering Sea. The 
release and recovery positions of these halibut are 
shown in Fig. 15. 

IV. GROUNDFISH RESEARCH IN THE 
NORTHEASTERN PACIFIC 

I. STUDY OF COMMERCIAL FISHERIES AND RESEARCH 

ABOARD COMMERCIAL VESSELS 

A. Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1973 consisted of two types of fishery: the 
North Pacific Trawl Fishery and the North Pacific 
Longline-Gillnet Fishery. Forty-two trawlers were 
licensed for the North Pacific Trawl Fishery, and 22 
fishing vessels for the North Pacific Longline-Gillnet 
Fishery, as in the previous year. Some of these ves
sels operated solely in the Bering Sea, so that data on 
the number of vessels actually engaged in fishing 
operations in this region are not available at the 
present time. 
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FIG. 15. Release and recovery locations of tagged halibut recaptured in 1973 by Japanese commercial 
fisheries. Open circle: release location. Solid circle: recovery location. 

As was the case in the previous year, all the Japa
nese vessels were forbidden to catch halibut in the 
northeastern Pacific under the provisions of the Inter
national Convention for the High Seas Fisheries of the 
North Pacific Ocean. 

B. Outline of Commercial Catch 

The preliminary catch in 1973 (January through 
July) by the Japanese groundfish fisheries in the 
northeastern Pacific is shown in Table 10. The total 

TABLE 10. Preliminary data on the Japanese catch in 
the northeastern Pacific during January-July 1973 by 
the North Pacific Trawl Fishery and the North Pacific 
Longline-Gillnet Fishery. 

Catch Composition 
Species (m.t.) (%) 

Yellowfin sole 8 0 .0 
Rock sole 195 0.2 
Other flounders 12 ,895 14 . 1 
Pacific cod 2,251 2 . 5 
Pacific pollock 5,843 6.4 
Blackcod 19,674 21.5 
Pacific ocean perch 33,580 36.7 
Other rockfishes 9,375 10.3 
Other fishes 7,582 8.3 

TOTAL 91,403 100.0 

catch amounted to 91,000 m.t., or about 28,000 m .t. 
more than in the same period in 1972. By species, 
Pacific ocean perch dominated, as in the previous 
year, amounting to 34,000 m .t., or approximately 

37% of the total catch. This was followed by black
cod (20,000 m.t., or about 22%), other flounders 
(13,000 m.t., or 14%), and other rockfish (9,000 m.t., 
or 10%). These four species groups occupied ap
proximately 83% of the total. Compared with 
values for the same period in 1972, increases in all 
species were noted: a 9,000 m. t. increase in other 
flounders, an 8,000 m. t . increase in other rockfish, a 
3,000 m.t. increase in blackcod, a 2,000 m.t. in
crease in Pacific cod, etc. 

C. Research Aboard Commercial Vessels 

In the groundfish fisheries operating in the north
eastern Pacific in 1973, major species were 
sampled aboard most of the trawlers in the North 
Pacific Trawl Fishery for data on size composition of 
the catch, and characteristics for age determination 
and frozen samples were collected. Also, rockfish 
species composition studies were conducted on board 
some of these trawlers. Aboard the North Pacific 
Longline-Gillnet fishing vessels, examination of size 
composition of blackcod caught, and characteristics 
for age determination and frozen samples were col
lected. 

2. RESEARCH BY RESEARCH VESSEL 

A. Outline of Research 

Japanese research on groundfish in 1973 by a re
search vessel in the northeastern Pacific was conduct
ed by the same research vessel (Wakatori-maru No . 2) 
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FIG. 16. Stations at which trawling operations were conducted in a groundfish survey in the north
eastern Pacific Ocean by a Japanese research vessel in 1973. 
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FIG. 17. Release and recovery locations of tagged blackcod recaptured in 1973 by Japanese commercial 
fisheries. Open circle: release location. Solid circle: recovery location. 
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as was used in the Bering Sea. The research area was 
the western part of the Gulf of Alaska, and investiga
tions of stock conditions were conducted by trawling 
for the major species of groundfish in the period May 
24-28. The results of this investigation are sum
marized in the following section. 

B. Investigation of Stock Conditions of Major 
Groundfish Species 

In waters from Chirikof Island to south of Mon
tague Island, 14 trawl surveys were made (Fig. 16), 
using the 4-panel type trawl nets and trawling ap
proximately lO minutes each time. 

Examinations of species composition of the catch 
and size composition of major species were made at 
each haul. Bathythermograph observations, and 
collection of eggs and larvae with larval nets, also were 
conducted. With short trawl warps the operations 
were limited to grounds shallower than approximately 

TABLE II. Catch record of trawl operations during the 
groundfish survey in the northeastern Pacific by a 
Japanese research vessel in 1973. 

Catch Composition 
Species (kg) (%) 

Arrowtooth flounder 1,229.9 12.5 
Rock sole 58.6 0.6 
Flathead sole 597.9 6.1 
Pacific halibut 110.3 l.1 
Rex sole 306.9 3.1 
Dover sole 120.2 l.2 
English sole 0.6 0.0 

Pacific cod 452.6 4.6 
Pacific pollock 6,558.9 66.9 

Blackcod 19.1 0.2 
Pacific ocean perch 51.7 0.5 
Other rockfishes 18.9 0.2 
Spinycheek rockfish 34.7 0.4 
Smelts 0.2 0.0 
Sculpins 194.2 2.0 

Ee1pouts l.l 0.0 

Snailfishes 1.2 0.0 

Skates 7.1 0.1 
Other fishes 36.4 0.4 

TOTAL CATCH OF FISH 9,800.5 99.9 

Octopus and squids 1.9 0.0 

Pink shrimp 1.3 0.0 

Sidestripe shrimp 6.5 0.1 

TOTAL WEIGHT OF CATCH 9,810.2 100.0 

250 m, so that few Pacific ocean perch and blackcod 
were caught. 

Catch by species and percentage species composi
tion in these trawling operations are shown in Table 
11. The most abundant fish was pollock, occupying 
67% of the total. This was followed by arrowtoothed 
flounder (13%). Catches of both Pacific ocean 
perch and blackcod were very small, occupying only 
0.5% and 0.2%, respectively. The incidental catch 
of halibut in 14 hauls was 67 fish (110.3 kg), and the 
incidence rate in weight was 1.12%. The size com
position of these halibut is shown in Table 12. 

3. RECOVERY REPORTS OF TAGGED HALIBUT AND 

BLACKCOD 

Among the tagged halibut recaptured in the north
eastern Pacific by Japanese vessels, release and re
covery positions are available for three fish. These 
are all from IPHC releases, and the locations are 
shown in Fig. 15. Japanese vessels reported recoveries 
of 19 tagged blackcod, 16 from Japanese releases, one 
from U.S. tagging, and two from U.S.S.R. releases. 
Release and recovery locations are known for the 16 
fish recovered from Japanese releases, and are shown 
in Fig. 17. 

TABLE 12. Length frequency distribution of halibut sexes 
combined, caught by trawl gear during the groundfish 
survey in the northeastern Pacific by a Japanese research 
vessel in 1973. 

Fork length (em) 

16- 20 

- 25 
- 30 
- 35 
- 40 
- 45 
- 50 
- 55 
- 60 
- 65 
- 70 
- 75 
- 80 

- 155 

TOTAL 

Number 

5 
13 
12 
II 

7 
7 
3 

2 

1 

63 
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INTRODUCTION 

The following report describes research by the 
United States for the International North Pacific 
Fisheries Commission (INPFC) on salmon and crab. 
Research on salmon was directed toward (I) tagging 
and ascertaining the distribution and abundance of 
salmon south of the central Aleutian Islands and (2) 
study of scales of chinook salmon to develop a method 
of determining area of origin of chinook salmon taken 
by the Japanese high seas fishery in the Bering Sea. 
Results of research on eastern Bering Sea king and 
tanner crabs in 1973 are reported as well as a descrip
tion of the fishery for these species in these waters. A 
brief report on the 1952- 72 catch, fishing effort, and 
catch-per-unit-of-effort by the Japanese mothership 
salmon fishery is included in addition to a status re
port on 1971-73 sablefish tagging. 

MONITORING MIGRATIONS AND 
ABUNDANCE OF SALMON AT SEA 

by Allan C. Hartt, Gary E. Lord, 
and Donald E. Rogers* 

The title of the high seas salmon research by the 
Fisheries Research Institute, which for many years 

*Fisheries Research Institute, University of Washington, Seat· 
tie, Washington. 

was "Tagging and Sampling," has been changed 
this year to " Monitoring Migrations and Abundance 
of Salmon at Sea" to more accurately reflect the pres
ent nature of the work. In 1973, and for the past 
several years, the basic o~jectives of the studies by the 
Fisheries Research Institute (College of Fisheries, 
University of Washington) have been to assess the 
abundance, size and age composition, distribution, 
and timing of the migration of salmon (primarily im
mature sockeye and chum salmon) in a key area of 
concentration south of the central Aleutian Islands. 
A major application of the study is to forecast, one 
year in advance, the abundance and ocean age com
position of the run of sockeye salmon to Bristol Bay, 
Alaska. The forecasts have proved valuable to the 
Alaska Department of Fish and Game and to the 
salmon industry in planning the regulation and 
harvesting of this important resource. Although 
substantial numbers of the salmon caught in 1973 
were tagged, this phase of the work is secondary at 
present and serves mainly to indicate the proportions 
of non-Bristol Bay sockeye salmon among stocks be
ing monitored. 

Our major activities in 1973 were : (I) publishing 
a forecast of the 1973 sockeye salmon run to Bristol 
Bay based upon our sampling in 1972; (2) sampling 
salmon south of Adak Island in the summer of 1973 
as a basis for forecasting the 1974 run to Bristol Bay; 
(3) studying the abundance and distribution of 
species other than sockeye salmon south of Adak ; (4) 
utilizing for the first time, on a season-long basis, 
acoustic means to supplement and expand the abun
dance estimates based upon purse seine gear; and (5) 
analyzing and writing reports on data collected in 
previous years. 

1973 FIELD OPERATIONS 

Two chartered research vessels were operated in 
1973- the Commander, 81 feet long, using a purse 
seine 400 fathoms long and 20 fathoms deep, and the 
Commando, 65 feet long, using four sonar buoys similar 
to those tested in 1972. Both vessels operated south 
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of Adak Island from July I through August 10. Due 
to weather limitations, purse seine sampling was con
fined to the period July 4-August 8. Both vessels 
operated at five stations spaced at about I 0-mile 
intervals between 5 and 50 miles south of Adak Island 
following the same station pattern used since 1968. 
Our goal was to obtain at least two seine sets per 
station during each of six weekly time periods and 
similar synoptic data from sonar instruments. Vessel 
schedules were coordinated to obtain data for cor
relating abundance as shown by purse seine catches 
with the abundance as shown by acoustic monitoring. 

FoRECAST OF 1973 BRISTOL BAY SocKEYE SALMON RuN 

On the basis of our sampling south of Adak Island 
over the years 1956- 72, we forecast an inshore run 
to Bristol Bay in 1973 of 5.8 million sockeye salmon 
with an approximate 80% confidence interval of 
0. 7-11.0 million salmon. An alternate method, 
based upon data for 1962- 72 when sampling was 
more comprehensive, provided a 1973 forecast of 
2.8 million sockeye with an approximate 80% con
fidence interval of - 0.3 to 5.9 million salmon 
(Rogers, 1973). The inshore run in 1973 was 2.4 
million sockeye, which was relatively close to the 
forecast derived from the 1962- 72 data, so that in 
the future we plan to utilize only the more recent 
years' data in forecasting. 

The ocean age composition of the inshore run of 
sockeye salmon to Bristol Bay in 1973 was approxi
mately 0.5 million age .2 fish and 1.9 million age .3. 
The run of age . 2 sockeye was the poorest on re
cord for this ocean age group and had been reflected 
a year earlier (during the summer of 1972) in a re
cord low abundance of age . I fish off Adak. The 
primary cause of the low abundance was apparently 
poor marine survival of juveniles during their first 

year in the ocean (less than 10% of normal). This 
observation is based on the fact that a run of about 10 
million age .2 fish would have been expected in I973, 
if only inshore index data were available (numbers 
of spawners in 1969, abundance indices of fry in 
1970, and smolt indices in 1971). Evidence for poor 
conditions during their first year at sea was seen in 
the record small size of the age .I group off Adak in 
1972 (Rogers, I973). Small size at this stage could 
have reduced survival during their second year at 
sea also, thus further contributing to the low abun
dance in 1973. Thus the purse seine sampling 
off Adak in 1972 served not only to provide a more 
accurate forecast but to suggest that mortality oc
curred mainly during the first summer at sea. The 
low abundance of age .I sockeye of Bristol Bay origin 
was also reflected in catches by U.S. and Japanese 
research vessels fishing gillnets in the summer of 1972. 

PURSE SEINE CATCHES OFF ADAK ISLAND IN 1973 
The purse seine was fished in the standard manner 

using 30-minute tow-hauls and with the net open to 
the east to take advantage of the strong westerly direc
tion of migration of salmon in the study area. Rough 
weather prevented us from obtaining the desired 
minimum of 10 sets (2/station) during periods 1, 2, 
and 4 of the six weekly time periods, but the minimum 
or more was obtained in the remaining three periods. 
Catch and effort data in 1973 are summarized in 
Table I by station and by species. 

A total of 1,690 sockeye salmon were caught in 55 
sets. Abundance was apparently less at station 1 
(10.5/set) than at the other stations (21.9-42.1/set). 
Individual catches ranged 0-300/set. Further details 
of sockeye catches including timing and age composi
tion will be discussed in the next section. 

Chum salmon as usual were the most abundant 

TABLE I. Total and (in parentheses) average (arithmetic mean) catch per purse seine set of salmon and steelhead 
trout at five stations south of Adak Island in 1973 (July 4-August 8). 

Station no. 
and distance Number Catch by species 

offshore of Total 
(naut. mi.) sets Sockeye Chum Pink Coho Chinook Steel head catch 

I 10 105 I, 773 II 2 2 0 1,893 
5-10 (10.5) (177. 3) (1.1) (0.2) (0.2) (0) (189. 3) 

2 II 463 865 0 5 0 0 1,333 
15-20 (42.1) (78 .6) (0) (0.5) (0) (0) (121.2) 

3 12 467 383 I 14 0 0 865 
25-30 (38.9) (31.9) (0.1) (I. 2) (0) (0) (72.1) 

4 11 414 129 0 3 0 0 546 
35-40 (37. 6) (11.7) (0) (0.3) (0) (0) (49.6) 

5 II 241 !59 0 6 I 0 407 
45-50 (21. 9) (14.5) (0) (0.5) (0.1) (0) (37 .0) 

TOTAL 55 1,690 3,309 12 30 3 0 5,044 
(30. 7) (60.2) (0.2) (0.5) (0.1) (0) (91.7) 
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TABLE 2. Total and (in parentheses) average (arithmetic mean) catch per purse seine set of sockeye salmon at five 
stations south of Adak Island in 1973 (July 4-August 8). 

Catch of sockeye by ocean age 
Station no. 

and distance Immature Mature 
offshore Number 

(naut. mi.) of sets 0.1 

I 10 103 
5-10 (10.3) 

2 11 437 
15-20 (39. 7) 

3 12 388 
25-30 (32.3) 

4 11 341 
35-40 (31.0) 

5 11 169 
45-50 (15 .4) 

TOTAL 55 1,438 
(26.1) 

1 One age 0. 3 fish-all others age 0. 2. 

species in the catches. A total of 3,309 were caught 
(60.2 set). Individual catches ranged 0-722/set. The 
largest catches occurred at Station I and abundance 
generally diminished with the distance from shore, 
which is typical for this species. Nearly all chum 
were immature, although a scattering of mature 
specimens between 50 and 72 em long occurred 
throughout the season at all stations. Age com
position was as follows: age .1, 62.4% ; age .2, 31.5% ; 
age .3, 6.0% ; age .4, 0.1 % -

Few pink salmon were caught, primarily because 
our operations began after the main run of this 
species had passed through the area. In odd-num
bered years, the pink salmon occurring south of the 
central Aleutian Islands are destined mainly for 
East Kamchatka. In addition, local stocks of 
Aleutian Island pink salmon which run later in the 
season are scarce in odd-numbered years. Of the 
12 pink salmon caught, 11 were caught at Station I 
near shore, which is typical for this species. 

The 30 coho salmon occurred rather randomly 
with respect to stations and distribution from shore, 
which is typical for this species. All were maturing 
fish. 

Only three chinook salmon were caught-all im
mature, and no steelhead trout were caught this year. 

ABUNDANCE oF SocKEYE SALMON DuE TO RETURN TO 
BRISTOL BAY IN 1974 

The purse seine catches of sockeye salmon south of 
Adak Island in 1973 are shown in Table 2 according 
to station and by ocean age and maturity. Of 1,690 
sockeye caught, 19 were judged to be mature, and the 
immatures included 1,438 age .1, 232 age .2, and one 

Total 
0.2, 0.3 0.2, 0.3 catch 

I I 105 
(0.1) (0.1) (10.5) 
25 I 463 
(2.3) (0.1) (42.1) 
72 7 467 
(6.0) (0.6) (38.9) 
7J1 2 414 
(6.5) (0.2) (37 0 6) 
65 8 241 
(5.8) (0. 7) (21.9) 

2331 19 1,690 
(4.2) (0.3) (30.7) 

age .3. The age .1 immature fish were least abun
dant at Station 1 close to shore (10.3/set); rather 
uniform in abundance at Stations 2, 3, and 4 (31.0-
39.7/set); and again less abundant at Station 5 
farthest from shore (15.4/set). Age .2 immature 
fish were rare (I fish in 10 sets) at Station 1; some
what more common at Station 2 (2.3/set); and about 
equally abundant at Stations 3, 4, and 5 (5.8-6.5/set). 
The season's average catch per set was 26.1/set for age 
.1 fish and 4.2 for age .2 fish. These figures compare 
with average catches in 1972 as follows: 

rear 
1972 
1973 

Date 
7/4-8/13 
7/4-8/8 

Average catch per purse seine set 
of immature sockeye 

Age.] Age .2 
8.5 6.7 

26.1 4.2 

On the basis of the above, we would expect the run 
of mature sockeye salmon to Bristol Bay in 1974 to 
include more age .2 fish than in 1973 but fewer age 
.3 fish. A published forecast will be issued in the 
spring of 1974 based upon final data from all sources. 

There are two additional factors relative to sam
pling off Adak Island in 1973 that could have a bearing 
on the resultant runs to Bristol Bay in 1974. First, 
the timing of the passage of immature sockeye 
salmon past Adak was later than ever observed pre
viously. During the first three weeks of sampling 
(7/1-21) relatively few sockeye salmon were caught, 
but during the fourth week the average catch sud
denly increased by a factor of about 10 and abundance 
continued at this high level until the termination of 
sampling on August 8. Average catch per set for the 
two halves of the sampling season are shown below: 
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Period 
7/4-20 
7/26-8/8 
Total season 

Average cakh per set of immature sockeye 
Age .I Age .2+ Total 
4.6 2.0 6.6 

46.8 6.6 53.4 
26.1 4.2 30.3 

In previous years catches in the second half of the 
season increased or decreased by a maximum factor 
of about 2, but a 10-fold increase as seen in the case 
of age .1 fish this year is unprecedented. This sug
gests that in 1973 the peak period of passage of sockeye 
was later than usual and, if so, the sampling did not 
cover the same segment of the migrating population 
as in previous years, in which case our forecast for 
1974 would tend to be low. The cause and signifi
cance of the late passage are unknown. Since the 
timing of the migration of the immature chum sal
mon was normal in 1973 it appears that the unusual 
late passage of sockeye was not due to pervasive en
vironmental factors that affected both species. A 
total of 2,303 chum salmon were caught in the first 
three weeks and 1,007 in the last three weeks. Such 
a seasonal decline in catch is typical for this species. 

A second factor pertinent to the runs to Bristol Bay 
in 1974 is the length composition of the immature 
sockeye sampled at Adak in 1973. The mean lengths 
of age .1 and .2 fish are shown below together with 
comparative data: 

rears 
1973 
1972 
(1956-71 avg) 

Meanfork lengths of immature sockeye (in em) 
(unweighted total season's samples) 

Age .1 Age.2 
35.2 49.2 
31.8 
34.9 

48.9 
46.7 

The age .1 fish (35.2 em) were slightly larger than 
average (34.9 em) but substantially larger than the 
record small size of this age group in 1972. (31.8 em). 
The age . 2 fish (49.2 em) were substantially larger 
than average (46. 7 em) but only slightly larger than 
in 1972 ( 48.9 em). The large size of both age group~ 
in 1973 should enhance survival based upon the 
general biological principle of an inverse relation
ship between size and mortality and, assuming con
tinued good growth, should result in fish of larger 
than average size in the 1974 run. 

ABUNDANCE EsTIMATES BY MEANS OF AcousTic 

Buovs 

Acoustic buoys, which we have been developing 
and testing for three years, were operated successfully 
this year during the full sampling season. The ob
jectives are to provide a more accurate index of abun
dance by expanding the sampling in space and time 
and to provide additional information on the migra-

tions and behavior of salmon in the index area not 
available from purse seine gear (depth stratification, 
dispersion or schooling, and variations in these factors 
according to day and night, time of season, or weather 
conditions). A rationale of the method, assumptions, 
and limitations is given in a recent report by Lord 
(1973). 

The research vessel Commando was equipped with 
four free-floating acoustic fish-sensing buoys. When
ever feasible the buoys were operated in proximity 
to the purse seine vessel to obtain comparable data 
for use in evaluating buoy performance. At times the 
buoys were operated independently, i.e., at night, 
and when weather was too rough for seining. 

The acoustic sensing buoys operate on the same 
general principles as those which were tested in 1972. 
However, extensive modifications of the electroacous
tic system were made during the winter of 1972- 73. 
The transducer depth was increased from 100 ft to 
150ft, the beamwidth increased from 18° to 26°, 
and the acoustic frequency lowered from 265kHz to 
20kHz. The data telemetry and receiving and 
recording systems were left virtually unchanged since 
they had performed very well in the past. 

In general, the instruments were much more re
liable than in the past although there were still oc
casional difficulties. Relatively little time was lost 
due to buoy malfunction. Field calibration studies, 
which were possible this year, indicated that the system 
could perform with adequate sensitivity and signal-to
noise ratio in the high seas environment. Occasional 
noise problems were encountered but it is believed 
that these were due to grounding problems in two of 
the instruments and that they can be eliminated. 
The remaining two buoys operated in a noise-free 
manner for the entire field season. 

A real-time paper tape printout was obtained in 
the field. Visual inspection of this record during 
operation indicates not only buoy behavior, e.g., the 
presence of noise, but also permits rather coarse 
population estimates. In general, the population 
values obtained acoustically correlated reasonably 
well with the purse seine catches. In addition, the 
real-time records indicated a possible source of the 
considerable set-to-set variation in the purse seine 
catches. On several occasions it was observed that 
no fish were present for long periods of time but that 
occasional small groups would pass by. These data 
indicate that the fish are not randomly distributed as 
individuals but occur in small clumps or patches. 
This patchiness of occurrence would explain some of 
the large variations in the purse seine catches. 

The total data acquired were approximately 14,636 
records of 600 bits each. This represents a total time 
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on station of approximately 116 hrs. These data 
were obtained at all stations although the inshore 
stations were sampled more heavily. This quantity 
of data should be adequate to provide a base value 
from which relative population values may be in
ferred in future field seasons. 

TAG RELEASES IN 1973 

A total of 1,188 salmon were tagged in 1973, all in 
area 8050 within 50 miles south of Adak Island. A 
primary objective of the tagging was to measure the 
proportion of non-Bristol Bay sockeye salmon. 
Standard 3/4-inch diameter disk tags were used. The 
numbers tagged by species are shown in Table 3. 

TABLE 3. Numbers of salmon tagged south of Adak 
Island in 1973 (July 4-August 8). 

Sockeye Chum Pink Coho Total 

I, 117 44 7 20 1,188 

As most of the sockeye and chum salmon were im
mature, coastal returns of these species are not ex
pected untill974 or later. 

TAG RETURNS 

Eighteen sockeye salmon which had been tagged 
as immature fish south of Adak Island in 1972 were 
returned in 1973-10 from Bristol Bay or its ap
proaches---seven from the Japanese mothership 
fishery, and one from the Kamchatka River estuary 
of the USSR. The release and recovery data are 
summarized in Fig. I. Arrows are not intended to 
show actual migrations during the year at liberty. 
The arrow depicting the recovery at False Pass, 
however, is drawn as shown because of the typical 
westward migration of maturing salmon in this area 
during May and June each year. Seventeen were 
age .2 at release when their lengths ranged from 
45.5 to 53 em, and one was age .1 at release (38 em). 
The rate of return was 4.0% for age .2 and 1.0% for 
age .1. Two of those recovered at sea were still im
mature as judged by gonad weights taken at recovery. 
One of the immatures was recovered in the western 
Bering Sea on July 3 and the other, south of Adak on 
June 6 (Fig. I). The remaining five high seas re
coveries could have been destined for either Asia or 
Bristol Bay but, based upon past observations, most 
of them were probably destined for Bristol Bay. The 
specimen recovered in the Kamchatka River is the 
second Asian coastal return from immature sockeye 
tagged south of Adak. The other fish was tagged 
July 9, 1960, and recovered July 25, 1961, also in the 
Kamchatka River estuary. 

We received eight returns of chum salmon tagged 

FIG. I . Release and recovery information for 18 sockeye salmon 
that were tagged in 1972 and recovered in 1973. 

FIG. 2. Release and recovery locations for eight tagged chum 
salmon recovered in 1972 and 1973 and one coho recovered 
in 1973. 

in 1972 and 1973 as illustrated in Fig. 2. Three 
chum tagged south of Adak in 1972 (July 18-25) 
were recovered on northeastern Hokkaido Island 
between October 15 and November 15, 1972. Four 
others tagged in 1972 (July 12-24) were recovered 
in 1973-two on the high seas as shown, and two on 
eastern Hokkaido Island on September 17 and Octo
ber 3. One chum tagged south of Adak on July 6, 
1973, was recovered near 50.5°N X 178°E on July 23. 
In addition, we received a late report of a chum 
salmon tagged July 4, 1971, at Adak and recovered 
November 10, 1971, by Soviet fishermen at Kurile 
Bay on Kunashir Island (not shown in Fig. 2). 

We received one return from among the 20 coho 
salmon tagged south of Adak in 1973. It was re
leased on July 7 and recovered July 24 by the 
mothership fleet near 51 °N x 169°E (Fig. 2). The 
date and location of recovery suggest that this coho 
was destined for Asia. 

To examine the proportions of non-Bristol Bay 
sockeye among the immature sockeye salmon migrat
ing past the south side of Adak Island, the coastal tag 
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TABLE 4. Distribution of coastal returns of sockeye salmon tagged as immature fish south of Adak Island in 1956-71. 

Number and (in parentheses) percentage returns from three areas 

Bristol Bay Gulf of Alaska 
(False Pass (Alaska Pen. 

Release years to Kusk. R.) to B.C.) Asian Total 

(1956-71) 16 years 

(1956-59-60-64-65- 69-70) 
7 years preceding dominant or subdominant cycle 

runs to Bristol Bay) 

(1957-58-61-62-63-66-67-68-71) 
9 years preceding non-cycle years in Bristol Bay 

returns from releases between 1956 and 1971 were 
plotted as in Table 4. The 10: 1 ratio between tag 
returns from Bristol Bay and from non-Bristol Bay 
coastal areas raises the question as to the actual pro
portions of non-Bristol sockeye salmon among the 
immature sockeye sampled south of Adak Island this 
year and in other years as well. As mentioned earlier, 
a major assumption in our forecast is that Bristol Bay 
sockeye salmon form a large proportion of the im
mature sockeye sampled south of Adak Island each 
year. Tag returns in a single year have not been 
adequate to measure the true proportion but, when 
data from all years are considered for which returns 
are complete (Table 4), the data become meaningful. 
From releases in the 16 years, 1956-71, 190 returns 
were received of which 173 were from Bristol Bay or 
91.1 % . Returns from the Gulf of Alaska totalled 16 
or 8.4% and from Asia, 1 or 0.5 %. In the years 
when abundance of Bristol Bay fish was high, the 
distribution of returns was 96.2% Bristol Bay, 3.1 % 
Gulf of Alaska, and 0.8% Asian. In the non-cycle 
years (i.e., years in which the abundance of Bristol 
Bay fish was low) the distribution was 80% Bristol 
Bay and 20% Gulf of Alaska. These results indicate 
that the assumption that Bristol Bay sockeye salmon 
form a large proportion of the immature sockeye 
sampled south of Adak Island is reasonable. The 
data do suggest, however, that the proportion is less 
in ·years when Bristol Bay salmon are few but that 
the proportion is still high, i.e., 80%. This factor 
undoubtedly causes some variation in the precision 
of the forecast. 

The above conclusions should be qualified by three 
additional considerations-tag returns from the J apa
nese high seas fishery, efficiency of returns from various 
coastal areas, and the effect of the size of the run on 
efficiency of return from Bristol Bay. With respect 
to tag returns from the high seas fishery, the data in 
Table 4 do not include 118 returns from the Japanese 
high seas fleet, which by date and location of capture 

173 16 1 190 
(91.1) (8 .4) (0.5) 

125 4 1 130 
(96.2) (3 .1) (0.8) 

48 12 0 60 
(80.0) (20 .0) (0) 

were probably mainly of Bristol Bay ongm (Hartt, 
1966). Since all high seas returns cannot be allotted 
to coastal area of origin with certainty, these were 
not included in Table 4. Also approximately 200 of 
the tagged immature sockeye were recovered by the 
high seas fleet in the year of tagging, and these could 
not be included for the same reason. 

With respect to tag return efficiency from various 
coastal areas and between years in a single coastal 
area, data are not available for correcting Table 4 in 
an objective way, but tag reporting efficiency from 
U.S. and Canadian coastal areas is probably relatively 
uniform. Advertising for tags has been widespread in 
both countries, and fishery agencies and salmon 
fishermen and processors forward tags systematically 
each year. In years when Canada and the United 
States were tagging intensively in the Gulf of Alaska, 
tag .returns were generally representative of the major 
sockeye production areas, and no bias toward a 
particular district was obvious (INPFC Annual Re
ports, 1962-67). Efficiency of return of tags from 
Asia (particularly the Kamchatka Peninsula in the 
case of sockeye) is unknown, but our experience with 
returns of tagged chum and pink salmon indicates 
that tag returns should be forthcoming from Asia if 
the tagged fish contained an appreciable proportion 
of Asian sockeye . Mature and immature chum 
salmon tagged at a series of locations along the south 
side of the Aleutian Islands and the Alaska Penin
sula in 1956-60 consistently yielded returns from both 
Asia (including the Kamchatka Peninsula) and 
western Alaska, and the relative proportions of Asian 
vs western Alaska returns increased towards the more 
westerly release locations (Hartt, 1962a, Table 9, and 
Fig. 46- 69; 1966, Fig. 31-39). A few Asian returns 
were detected even in the easternmost release areas 
where western Alaskan returns greatly dominated. 
In area 8050, Asian returns (including the Kamchatka 
Peninsula) greatly dominated, and west of 180° re
turns were I 00% from Asia. Tag returns of pink 
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salmon have been almost 100% from Asia (E. Kam
chatka) in some odd-numbered years, but, when 
abundance of Asian pink salmon was low, as in most 
even-numbered years, the proportion of Asian vs 
western Alaskan tag returns diminished accordingly 
(Hartt, 1962b ). Thus, assuming that the efficiency 
of return of sockeye tags from Asia is similar to that 
of chum and pink salmon tags, the extreme rarity of 
Asian sockeye tag returns must indicate a very low 
proportion of Asian stocks in the area south of Adak 
Island (within 50 miles of shore, where tagging has 
been intensive) as indicated by the 0.5% in Table 4. 
It follows that even if tag return efficiency from Asia 
were only half or one-fourth that from North America, 
the error in estimating proportions of Bristol Bay fish 
based upon tag returns would not be large. 

Finally, tag return efficiency in general, particular
ly from Bristol Bay, is also dependent upon the pro
portion of the run taken by the commercial fishery, 
since tag return efficiency from the catch is generally 
much higher than from the spawning escapement. 
In the case of Bristol Bay, there is the further com
plication that the proportion of the run caught by 
the fishery in a given river is not necessarily related 
to the size of the run, because when the run is small, 
fishing effort is restricted to allow a high proportion of 
escapement and, occasionally when the run is large 
and fishing effort unrestricted, the proportion of 
escapement may also be high because of limited pro-

cessing capacity. Thus tag return efficiency is not 
necessarily greater in years of high abundance, even 
though it is subject to variability according to the 
proportion of the run that is caught in each of the 
individual rivers. 

It is doubtful that any of the above factors would 
negate the assumption of a high proportion of Bristol 
Bay sockeye in the index area, but they do suggest 
that the proportion probably varies at least as much 
as indicated in Table 4 (80%-96%). 
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SCALE STUDIES TO IDENTIFY ASIAN AND WESTERN ALASKAN 
CHINOOK SALMON 

By Richard L. Major, Sueto Murai, and Julaine Lyons* 

Pennoyer and Regnart (1973) analyzed chinook 
salmon catch data from the northwestern Pacific 
Ocean, the Bering Sea, and adjacent coastal regions 
(Fig. 1 ). Highlights of their findings are summarized 
here as an introduction to our research with scales of 
chinook salmon inhabiting that area. Tables from 
Pennoyer and Regnart (1973) appear with only slight 
modification in the tables appended to this report. 
Their figures have been incorporated into the main 
text where appropriate. 

of the entire mothership catch of chinook salmon in 
1970 was taken in the Bering Sea. In 1968, 1969 
and 1970, the easternmost part of the Bering Sea 
mothership fishing area (between 175°E and 175°W) 
yielded 54, 73 and 79% of the total mothership catch 
of chinook salmon. Figure 1 portrays the combined 
mothership catch of this species for 1952-70 by 2° X 5° 
area. 

Pennoyer and Regnart (1973) show that the 
western Alaskan catches were below average in 1972-
73. Preliminary estimates indicate that the 1973 
catch in western Alaska may be the lowest since 1960. 
Two of the area's major producers-the Togiak and 
Nushagak Rivers show substantial declines in the 
number of chinook taken in 1972-73. Less impor
tant streams in Bristol Bay show similar declines. 
The catch in the Kuskokwim River was down and 
escapement indices for the Kuskokwim also appear 
to be low. Difficulties inherent in obtaining escape
ment data in large, turbid streams, however, make 
interpretation of the index data difficult. The 1973 
commercial catch in the Yukon River was the lowest 
smce 1959; catch-per-unit-effort was correspondingly 
low. Escapement indices were judged fair at best and 

The Japanese mothership fleet, although it fishes 
mostly for other species of salmon, catches several 
hundred thousand chinook each year. An estimated 
75-90% of these are immature.1 The catch of chinook 
by the Japanese has more than quadrupled in recent 
years-from about 69,000 annually (1952-63) to 
about 305,000 annually (1964-72). The increase is 
most pronounced in ·the Bering Sea (Fig. 1 )-from 
an average of 47,000 annually before 1964 to an 
average of 237,000 annually (1964-70). Over 90% 

*Northwest Fisheries Center, National Marine Fisheries Service, 
Seattle, Washington. 

1 Preliminary data on file, Northwest Fisheries Center. 
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FIG. I. Locations important to this study. Numbers on the land masses denote the following rivers: 
(I) Kamchatka, (2) Unalakleet, (3) Yukon, (4) Kuskokwim, (5) Kanektok, (6) Goodnews, (7) Togiak, 
and (8) Nushagak. Numbers superimposed on the oceanic areas indicate the combined catches (lOOO's 
of fish) of chinook salmon by the Japanese mothership fishery, 1952- 70 (adapted from Pennoyer and 
Resnart, 1973). 
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were the lowest ever recorded in some areas . 
The increase in catches of chinook by the mother

ship fishery in recent years, the poor runs in western 
Alaska the past two years, and evidence from tag
gings (to be reviewed later) have caused concern 
about the ultimate impact of high seas fishing opera
tions on the runs to western Alaska where the Indian 
and Eskimo populations are highly dependent on 
salmon as a food source and as a means of supple
menting their marginal income. To determine the 
impact of the Japanese mothership fishery on western 
Alaskan chinook salmon stocks and inshore fisheries, 
we undertook a study to develop a classificatory pro
cedure, using scale characters, for estimating the 
western Alaskan and nonwestern Alaskan com
ponents of the mothership catches of chinook salmon. 
This report is a summary of our research with scales 
of chinook salmon. 

GENERAL PRocEDURE 

Our general approach-with a view to the ultimate 
use of the discriminant function analysis as used in a 
previous study on sockeye salmon (Anas and Murai, 
1969)-has been as follows: 

( 1) From the available a priori evidence, provision
ally determine the streams or regions contributing to 
the high seas catch. 

(2) Search for scale characters that are likely to 
distinguish chinook salmon originating in these areas. 

(3) Construct a discriminant function from scale 
data taken from samples of known origin. 

( 4) Provisionally classify high seas samples. 
This approach is direct in that it leads to a quick 

assessment of the discriminating power of the func
tion. Tests to assess variation associated with sex, 
age, time of sampling; tests for correlation of scale 
characters with length; and tests to determine how 
well the characters fit the requirements of the dis
criminant function analysis have been postponed 
since they involve the reading of a large number 
of scales. 

DETERMINATION OF STREAMS OR REGIONS CONTRIBUT
ING CHINOOK SALMON TO THE MOTHERSHIP FISHERY 

A fundamental requirement for using the discrim
inant function analysis in this situation is prior know
ledge of which streams or regions contribute to the 
high seas chinook salmon catches. Because this type 
of information is extremely limited, the requirement 
was evaluated largely on an intuitive basis. The area 
fished by the Japanese mothership fleet, for example, 
is flanked by coastal areas of eastern U.S.S.R. and 
western Alaska. It is logical, therefore, that the 
major chinook salmon streams in these areas be in-

TABLE I. Commercial catch of chinook salmon-Alaska, 
Western Alaska, and U .S.S.R., 1952-70, in thousands 
of fish. 1 

Western 
Year Alaska Alaska U.S.S.R. 

1952 735.3 92.4 66.22 

1953 713.0 102.2 88.2 
1954 608.0 128.1 65.2 
1955 585.1 135.5 134.3 
1956 456.0 136.7 110.3 
1957 518.1 158.4 90 .2 
1958 552 .2 181.9 70 .2 
1959 607 . 1 195 . 1 98.51 

1960 547.2 195.6 70 .2 
1961 503.6 243.1 65.2 
1962 460.5 213.1 100.0 
1963 501.4 208.1 124.0 
1964 639.1 260.0 160.0 
1965 580.9 263.0 107.0 
1966 540.0 207.5 93.0 
1967 610.7 283.9 91.0 
1968 610.5 259.0 83.0 
1969 639 .2 287.3 122 .0 
1970 645 .8 290.8 140.8• 

1 Data from INPFC (MS 1974). 
2 U.S.S.R. 1952-58: Kamchatka Region only. 
1 U.S.S.R. 1959-61 : Metric tons converted to number of 

fish on the basis of 22 lb (10 kg) per fish as suggested by 
data where both tonnage and number of fish are given. 

• U.S.S.R. 1970 catch from all Union Research Institute of 
Marine Fisheries and Oceanography (VNIRO), Moscow, 
U.S.S.R. 

eluded in the study. Western Alaska-defined here 
as the area including the Aleutian Islands, the north 
side of the Alaska Peninsula, Bristol Bay, and the area 
from Cape Newenham northward to Point Hope
has consistently produced 38-45% of Alaska's com
mercial chinook salmon catch during 1964--70 (Table 
1 ). Four rivers-the Yukon, Kuskokwim, Nushagak, 
and Togiak-produce most of the western Alaskan 
catch and must be included in the study. 

The commercial catch of chinook salmon in the 
U.S.S.R. ranged from 32 to 61 % of the western 
Alaskan catch in 1964--70. More than 90% of the 
chinook produced in the U .S.S.R. come from the 
Kamchatka River (Vronskii, 1972). The Kamchtka 
River, therefore, should also be included in the study. 

There have been only 10 recoveries of chinook 
salmon tagged in the Bering Sea: four in western 
Alaska, two others adjacent to the Kamchatkan 
coast, and four more on the high seas (Fig. 2). In 
the North Pacific Ocean section of the mothership 
fishing area, the only tagging of chinook yielding in
shore recoveries occurred south of Adak Island- an 
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FIG. 2. Release and recovery locations for chinook salmon tagged in the fishing areas occupied by the 
mothership salmon fishery (adapted from Pennoyer and Regnart, 1973). 

area in which relatively few chinook are taken (less 
than 2% of the mothership catch in 1964-70). Four 
fish tagged in this area have been recovered: one in 
Bristol Bay, two in North American areas other than 
western Alaska, and one at sea (Fig. 2). 

For purposes of our study we have assumed that 
all chinook salmon caught in the Bering Sea originate 
in western Alaska or Kamchatka and have classified 
the fish accordingly. Chinook caught in the North 
Pacific Ocean have also been classified as western 
Alaskan or Kamchatkan fish although such classifi
cations contain unknown error because of the pre
sence of other North American chinook. This source 
of error will be assessed as the study progresses. 

Samples 

Our method for classifying chinook salmon will 
eventually be based on data collected in 1966-70-
years for which adequate samples are available. 
Samples collected by the Alaska Department of Fish 
and Game (ADF&G) as part of their ongoing re
search programs will serve as standards for western 
Alaska. Samples collected in the mothership fishery 
and made available to us through the International 
North Pacific Fisheries Commission (INPFC) by the 
Fishery Agency of Japan (FAJ) will serve as Asian 
standards in the absence of samples from the Asian 
mainland. To simulate the Asian standard we used 
maturing individuals taken in the mothership fishery 
west of 1 70°E- an area adjacent to the Kamchatkan 
coast. Maturity determinations were made ac
cording to the following table of gonad weights which 

has been derived by fishery scientists in Japan :2 

Sex of May June July 
Fish Late Early Mid Late Ear{y Mid Late 

Female 80 80 80 100 100 100 100 
Male 10 10 10 15 20 20 30 

The above values indicate the mm1mum gonad 
weights (in grams) of maturing individuals. All 
chinook with gonad weights equal to or greater than 
the listed values were assumed to be maturing fish. 

Collection and Ana(ysis of Scales 

To minimize difficulties in interpreting salmon 
scales and the accompanying sources of error, scien
tists working under the auspices of the INPFC have 
developed standardized procedures for collecting, 
storing, and analyzing scales. These procedures 
have been summarized by Major, Mosher, and 
Mason (1972). The scale characters used in this 
study were read at lOOX and obtained from an axis 
selected in a standardized manner (description on file 
at the Northwest Fisheries Center). 

SELECTION oF ScALE CHARACTERS 

This study of chinook salmon is aimed at iden
tifying the origin of stocks which usually live in fresh 
water for at least one year, migrate to sea, and then 
intermix in the areas exploited by the Japanese 

2 Personal communication, Jun Ito, Fishery Biologist, Far 
Seas Research Laboratory, Fishery Agency of Japan , 
Shimizu, japan. 
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mothership fishery. 
In our search for identifying characters we con

centrated on the first ocean zone-that portion of the 
scale laid down when the fish from the two areas are 
most likely to be inhabiting different water masses, 
hence are being exposed to different environmental 
conditions likely to affect their scale patterns. Other 
characters were examined but were set aside in favor 
of characters from the first ocean zone. The follow
ing three characters were selected as being most pro
mising: 

(1) Number of circuli in first ocean zone 
(2) Width of first ocean zone 
(3) Width of area between 12th and last circulus 

in first ocean zone. 
The sample that was screened to find the most 

promising scale characters for separating Asian and 
western Alaskan chinook salmon was a large (2,344) 
and highly varied cross-section, representing all ocean 
age groups and all years and areas for which scales 
were available. Because data from this sample were 
derived when the scale analyst and coauthor, Julaine 
Lyons, was still establishing procedures for reading 
scales of this species, they were not precise enough to 
be included in this report. Some, but not all, of the 
data used here are from subsamples of the original 
samples that we re-read after procedures had been 
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TABLE 2. Areas, dates of collection, and sizes of samples 
used as standards-chinook salmon, 1966, 1968. 

Area and Sample 
subarea Date size 

A. 1966 
Western Alaska 

Yukon R. June 11-13 68 
Kuskokwim R. June 14-17 126 
Nushagak R . June 15-17 118 
Togiak R. June 21 30 

Total 342 

Kamchatka 
60481 June 1-10 6 

June 11-20 4 
6050 June 11-20 15 

June 21-30 1 
6052 June 21-30 7 

July 1-10 9 
6546 May 21-31 15 

June 1-10 28 
June 11-20 I 
June 21-30 3 

6548 May 21-31 5 
June 1-10 11 
June 11-20 48 
June 21-30 39 
July 1-10 I 

6550 May 21-31 31 
June 1-10 5 
June 11- 20 15 
June 21 - 30 25 
July 1- 10 18 

6552 May 21 - 31 12 
June 1- 10 4 
June 11- 20 13 
June 21 - 30 13 
July 1- 10 I 

6556 June 21 - 30 2 
July 1- 10 7 

6558 June 21 - 30 3 
July 1- 10 3 

Total 345 

B. 1968 
Western Alaska 

Yukon R. June 11, 14, 15 204 
Kuskokwim R. May 31, June 2, 7, 11 55 
Nushagak R. June 12, 13, 18 140 
Togiak R. June 18, 19 81 
Kanektok R. June 21, 26 28 

Total 508 

Kamchatka 
6048 June 11 - 20 15 
6052 July 11- 20 13 
6546 May 21 - 31 30 

June 1- 10 164 
6548 May 21- 31 174 

Continued .. . 

TABLE 2. Continued. 

Area and Sample 
subarea Data size 

June 1- 10 65 
June 11 - 20 54 

6550 June 11- 20 32 
June 21 - 30 26 
July 1- 10 44 

6552 July 1- 10 16 
Total 633 

1 2°X5° area having 160°E and 48°N as its lower left-hand 
corner. 

more fully standardized. 
Thus far we have computed discriminant functions 

from data collected in 1966 and 1968; we have also 
analyzed a few samples from 1967 and 1969. The 
latter involve the Kanektok, Goodnews, and 
Unalakleet Rivers-less important streams but ones 
that are likely to contribute to the high seas fishery. 
The areas, dates, and numbers of chinook salmon in
volved in computing discriminant functions for 1966 
and 1968 are listed in Table 2. Frequency distribu
tions of the three characters are shown for the samples 
in Fig. 3-5, respectively. 

THE 1966 AND 1968 DISCRIMINANT FUNCTIONS 

Discriminant function analysis (Fisher, 1936) is a 
multivariate statistical technique for classifying in
dividuals from mixed samples into their respective 
groups. For an effective description of the rationale, 
procedures, and application of the analysis in studies to 
determine the origin of Pacific salmon caught on the 
high seas, the reader is referred to papers by Fukuhara 
et al. (1962); Amos, Anas, and Pearson (1963); and 
Anas and Murai (1969). Margolis et al. (1966) com
mented on the use of the method for classifying 
sockeye salmon by continent of origin and made sug
gestions regarding the interpretation of results derived 
from this type of study. 

In their study of the origins of sockeye salmon 
caught on the high seas Anas and Murai (1969) con
structed discriminant functions (based on scale 
characters) for fish taken each year during 1956- 62 
and another function that used pooled data for 1956-
62. They found little differences between the func
tions calculated on a yearly basis and also found that 
the pooled function effectively classified samples col
lected in any of the years. The use of a single func
tion to represent all years eliminates the need for 
calculating a new function each year and it enables 
one to classify samples caught at sea immediately, i.e. , 
without waiting to construct an individual function 
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FIG. 6. Comparison of mean discriminant score for samples of 
known origin classified by the 1966 discriminant function. 

TABLE 3. Percentage correctly classified by the 1966 and 
1968 discriminant functions (samples of known origin). 

Percentage 
correctly classified 

Area and Sample 1966 1968 
Year subarea size function function 

1966 Western Alaska 342 84 88 
Yukon R. 68 57 66 
Kuskokwim R. 126 83 89 
Nushagak R. 118 97 98 
Togiak R. 30 97 97 

Asia 345 80 74 

1967 Western Alaska • 
Yukon R. 163 68 71 

Asia 193 73 72 

1968 Western Alaska 508 74 83 
Yukon R . 204 76 87 
Kuskokwim R. 55 38 56 
Nushagak R. 140 83 94 
Togiak R. 81 81 78 
Kanektok R. 28 57 64 

Asia 633 85 84 

1969 Western Alaska • 
Kanektok R. 17 59 71 
Goodnews R. 41 59 68 
Unalakleet R. 13 54 77 
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FIG. 7. Comparison of mean discriminant score for samples of 
known origin classified by the 1968 discriminant function. 

from surviving members of the oceamc populations 
when they return to spawn. This is particularly im
portant for chinook salmon, as an estimated 75- 90% 
of the high seas catch are immature individuals whose 
surviving counterparts might not return to the in
shore areas for 1 to 5 years. Eventually we will con
struct individual functions for each year besides a 
pooled function. 

Figures 6 and 7 portray the mean discriminant 
values (Y) of the samples classified by the 1966 and 
1968 functions, respectively. Although there are 
considerable variations among the western Alaskan 
samples within the year (Yukon, Kuskokwim, 
Nushagak, and Togiak, 1966, and Yukon, Kuskokwim, 
Nushagak, Togiak, and Kanektok, 1968) and within 
samples from a particular river among years (i .e., 
Yukon 1966, 1967, and 1968), good overall separa
tion is afforded between the samples from the two 
continents. Less separation, however, is afforded 
by the 1966 function than the 1968 function- par
ticularly when classifying samples from the Kuskokwim 
and Kanektok Rivers. 

The percentage of each sample, correctly clas
sified by continent of origin, utilizing the 1966 and 
1968 functions, is shown in Table 3. Results ob-
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tained thus far (Table 3; Fig. 6, 7) indicate that rea
sonable accuracy may be expected in separating 
Asian and western Alaskan chinook salmon on the 
basis of the three selected characters. However, 
further studies concerned with ( 1) sources of varia
tion within streams such as sex or age, (2) bias in
troduced by presence of fish from areas other than 
Asia and western Alaska in samples being classified, 
(3) degree to which scale characters satisfy require
ments of discriminant function analysis, and (4) de
velopment of method for weighting classificatory er
rors by stream (western Alaska only) are needed. 

PROVISIONAL CLASSIFICATION OF 1966-68 HIGH SEAS 

SAMPLES 

We have used the discriminant function analysis
subject to the limitations described earlier-to clas-

sify samples of immature chinook salmon taken at sea 
in 1966- 68 into their western Alaskan and Asian 
components. Because the computed theoretical ac
curacy of the 1968 function (83.33 % ) is slightly higher 
than that of the 1966 function (82.35% ), we have 
used the 1968 function for these initial tests. For 
these analyses we have divided the area into 10 sub
areas-odd-numbered subareas are in the North 
Pacific Ocean; even-numbered subareas are in the 
Bering Sea. This arrangement (shown in Fig. 8) 
enables us to observe east to west variation in the 
composition of the samples in the two bodies of water 
separately. This approach is preferred because of 
the probable differences in the stock composition 
making up the catches in the two areas (recall that 
Bering Sea fish appear to be either western Alaskan 
or Asian whereas North Pacific Ocean fish include 

FIG. 8 . Fishing area of the Japanese mothcrship salmon fleet and designated subareas. 
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TABLE 4. Classification of immature chinook salmon (from the Japanese mothership fishing area, 1966-68) by means of 
limited to samples of 20 or more fish. 

Ocean, 
year, 
and 

subarea 

Size 
of 

sample 

NORTH PACIFIC OCEAN 

1966 

I 

3 

5 

7 

9 

1967 

I 

3 

5 

7 

9 

1968 

I 

3 

5 

7 
9 

48 

45 

84 

66 

141 

Asia 

64 .6 

51.1 

69.1 

54.6 

71.6 

May 

Fish classified (% of sample) 

Western Alaska 

Uncorrected 

35.4 

48 .9 

31.0 

45.5 

28 .4 

Corrected1 

29 .0 (12--46) 

49 . 1 (31- 67) 

22.3 (10-35) 

44. 0 (29- 59) 

18.4 ( 9- 28) 

June 

Fish classified (% of sample) 

Size 
of 

sample 

40 

176 

59 

49 

95 

219 

167 

37 

344 

314 

Asia 

72.5 

55.7 

49.2 

36.7 

67.4 

56.6 

61.7 

73.0 

75.0 

66.6 

BERING SEA 

1966 

2 

4 

6 
8 

10 

1967 

2 

4 

6 

8 
10 

1968 

2 

4 

6 

8 
10 

1 90% confidence limits shown in parentheses. 

27 

43 

64 

80 

223 

48.1 

39.5 

20 .3 

67.5 

53.4 
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discriminant function analysis (based on scale data from fish taken in 1968) into Western Alaskan-Asian components. Analysis 

June 

Fish classified (o/o of sample) 

Western Alaska 

Uncorrected Corrected 

27.5 
44.3 
50.8 

63.3 

32.6 
43.4 
38.3 

27.0 
25.0 
33.4 

51.9 

60.5 
79.7 

32.5 
46.6 

17.2 ( 0- 35) 
42.3 (33- 51) 
52.0 (36-68) 

70.4 (54-87) 

24.8 (13-37) 
40.9 (33-49) 
33.3 (24-43) 

16.4 (0-34) 
13.4 ( 8- 19) 
26.0 (20-33) 

53 . 4 (30- 77) 

66.3 (48- 85) 
95.0 (83- 100) 

24.7 (12- 37) 
45.7 (38- 54) 

Size 
of 

sample 

20 
69 
47 

124 

389 
288 

22 

142 
67 

74 
81 

144 

Asia 

60.0 
71.0 
78.7 

51.6 

69.2 
74.3 

59 .1 

53.5 
49.3 

66.2 
66.7 
55.6 

July 

Fish classified (o/o of sample) 

Western Alaska 

Uncorrected 

40.0 
29.0 
21.3 

48.4 

30.9 
25.7 

40.9 

46.5 
50.7 

33.8 
33.3 
44.4 

Corrected 

35.8 (9-63) 
19.4 (6-33) 
7.9 (0-23) 

48.3 (37-59) 

22.2 (16- 28) 
14.5 ( 8-21) 

37.2 (11-63) 

45.4 (35-56) 
51.8 (37- 67) 

26.6 (13- 40) 
25.9 (13- 39) 
42.4 (32-53) 
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not only fish from those two areas but from other 
North American areas as well). 3 

Results-pooled by month and subarea are shown 
in Table 4 and Fig. 9. Data are presented as " cor
rected " percentages of western Alaskan-type chinook 
in each sample. The correction formula is from 
Anas and Murai (1969): 

P = ra.-Pba. 
Pa.a.-Pba 

where P=corrected percentage of western Alaskan
type 

ra.=observed percentage of western Alaskan-type 
P6a.=percentage of Asian-type standard misclas

sified as western Alaskan-type 
P a.a. =percentage of western Alaskan-type standard 

classified correctly 
Although the 1966-68 samples are limited in 

number and size, particularly in the Bering Sea which 
will ultimately be the area of primary interest to 
this study, the following inferences seem justified: 

I. North Pacific Ocean 

A. During May and June there was an increase 
in the percentage of western Alaskan-type fish 
from west to east-at least in the region 
embraced by subareas 1, 3, and 5 (14 obser
vations). The only sample in subareas 7 and 
9 combined contained 70% western Alaskan
type chinook. 

B. The opposite (decreasing percentage of western 
Alaskan-type fish) appeared to hold true in 
July but here again observations (6) were con
fined to subareas l, 3, and 5. 

II. Bering Sea 

A. In June and July (no observations in May) the 
percentage of western Alaskan-type fish in
creases from west to east. In subareas 8 and 
lO (where large numbers of chinook are taken 
in the fishery) western Alaskan-type fish made 
up from 42 to 91% of the individual samples. 

The validity of these observations will become more 
clear as samples from subsequent years are incor
porated into the analyses and as the efficiency of the 

3 The Bering Sea and North Pacific Ocean samples were not 
treated separately when the data were originally presented 
in Document 1616 at the 20th Annual Meeting of the 
INPFC in Tokyo, Nov., 1973. Some samples that ap
peared in Document 1616 became so small upon division 
(falling below the 20 fish minimum that we established) that 
they were eliminated from the present analyses . We be
lieve that the new analysis is more sensitive than that in 
Document 1616. 

analytical technique is evaluated. 
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APPENDIX TABLE I. Chinook salmon catch and escapement data for Nushagak district (Bristol Bay), 1961- 1973.1•2 

Commercial Subsistence 
Year catch catch Total catch 

1961 60,953 
1962 61,283 
1963 45,979 3,600 49,579 
1964 108,606 2,900 115,506 
1965 85,910 4,600 90,510 
1966 58,184 3,700 61,884 
1967 96,240 3,700 99,940 
1968 78,201 6,600 84,801 
1969 80,803 7,100 87,903 
1970 87,547 6,900 94,447 
1971 82,769 4,400 87,169 
1972 46,119 3,500 49,619 
1973 30,599 8,000 est. 38,599 est. 

1 1972 and 1973 catches are preliminary. 
2 ADF & G unpublished data. 
3 Based on aerial surveys, tower counts, and upriver subsistence catches. 

Total estimated 
escapement8 

35,000 
40,000 
60,000 
30,000 
40,000 

25,000 
40,000 

Total estimated 
run 

96,884 
139,940 
144,801 
117,903 
134,447 

74,619 
78,599 

APPENDIX TABLE 2. Commercial catch of chinook salmon in Bristol Bay- by district, 1960-1973.1 

Naknek-
Year Kvichak Egegik Ugashik 

1960 17,778 2,991 2,209 
1961 10,206 3,266 3,483 
1962 8,816 2,070 2,929 
1963 4,713 2,355 3,030 
1964 12,902 3,618 3,694 
1965 9,793 2,313 4,042 
1966 5,456 1,949 1,916 
1967 3,705 2,285 1,582 
1968 6,398 3,472 2,153 
1969 19,016 2,801 2,107 
1970 19,037 3,765 1,498 
1971 10,254 2,187 779 
19722 2,269 1,026 166 
19732 846 1,327 22 

Total: 131,189 35,425 29,610 

1 ADF & G Annual Management Report, Bristol Bay Area, 1971. 
2 Preliminary data. 

APPENDIX TABLE 3. Chinook salmon catch data for 
Kuskokwim River, 1961- 1973.1•2 

Commercial Subsistence Total 
Year catch catch catch 

1961 18,918 31,136 50,054 
1962 15,341 14,656 29,997 
1963 12,016 34,615 46,631 
1964 17,149 29,017 46,166 
1965 21,989 27,143 49,132 
1966 25,545 49,606 75,151 
1967 29,986 57,875 87,861 

Continued ... 

Nushagak Togiak Total 

81,416 7,309 111,703 
60,953 10,748 88,656 
61,283 8,949 84,047 
45,979 6,192 62,269 

108,606 10,716 139,536 
85,910 10,909 112,967 
58,184 9,967 77,472 
96,240 13,381 117,193 
78,201 13,499 103,723 
80,803 20,181 124,908 
87,547 28,664 140,511 
82,769 27,026 123,015 
46,119 19,539 69,119 
30,599 10,838 43,632 

1,004,609 197,918 1,398,751 

APPENDIX TABLE 3. Continued. 

1968 34,278 30,230 64,508 
1969 43,997 40,138 84,135 
1970 39,290 69,219 108,509 
1971 40,274 42,926 83,200 
1972 40,795 40,145 80,940 
1973 30,838 35,000 65,838 

1961- 73 (avg) 28,493 38,592 67,085 

1969- 73 (avg) 39,038 45,485 84,524 

1 1972 and 1973 catches are preliminary. 
2 ADF & G Annual Management Report, Arctic-Yukon-

Kuskokwim Area, 1971. 
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APPENDIX TABLE 4. Index counts of spawning escapements of Kuskokwim River chinook salmon, 1965-1973.1 

Aerial Survey 

Kisaralik Aniak River Chukowan 
Year River (Above Salmon R.) River 

1965 1942 

1966 2042 485 986 
1967 7582 

1968 487 783 1,260 
1969 537 
1970 531 592 1,118 
1971 1442 

19723 932 1632 

1973a 152 2002 229 

1 ADF & G Annual Management Report, Arctic-Yukon-Kuskokwim Area, 1971. 
2 Surveys rated poor. 
a ADF & G unpublished data. 

Kogrukluk 
River 

1,645 
1,033 
2,180 

1,598 
6362 

4762 

6102 

Counting tower 

Kogrukluk 
River 

3,626 
4,865 

2,305 
1,718 

APPENDIX TABLE 5. Chinook salmon catch data for Yukon River, 1961- 1973.1•2 

Commercial Subsistence 
Year catch• catch 

1961 123,110 31,364 
1962 98,773 21,610 
1963 119,331 32,970 
1964 96,795 16,171 
1965 120,279 19,608 
1966 95,257 14,272 
1967 131,617 19,448 
1968 108,738 15,006 
1969 92,360 15,000 
1970 81,912 16,410 
1971 113,685 25,251 
1972 94,609 19,541 
1973 77,317 _5 

Averages: 1961- 73 104,137 

Averages: 1969- 73 91,976 

1 Includes catches from Yukon Territory (Canada). 
2 ADF & G Annual Management Report, Arctic-Yukon-Kuskokwim Area, 1971. 
a 1972 and 1973 commercial catches are preliminary. 

Commercial catch 
Total catch per-unit-effort' 

154,474 1.05 
120,383 0. 73 
152,301 1.09 
112,966 1.11 
139,887 1.04 
109,529 0.95 
151,065 0.89 
123,744 0.81 
107,360 0.76 
98,322 0.91 

138,936 I. II 
114,150 0.86 

_5 0.66 

93 

' CPUE during king season in Yukon subdistricts I and 2 (lower 150 miles) 96 hours commercial fishing per week during 
1961- 1967; 84 hours commercial fishing per week allowed 1968-1973. 

5 Subsistence catches not available as of this date. 
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APPENDIX TABLE 6. Index counts of spawning escape
ments of Yukon River chinook salmon, 1960-1973.1•2 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972• 
1973• 

Year 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972• 
19735 

Andreafsky 
River 

(east fork) 

1,020 
1,003 

6753 

867 

361 

380 
231' 
665 

1,904 
798 
825 

Andreafsky 
River 

(west fork) 

1,220 

7628 

705 
3558 

303 
276' 
383 
2748 

574' 
1, 284 

5828 

788 

Anvik River 

Aerial 
survey 

1,950 
1,226 

6508 

638 
3363 

2973 

2968 

3688 

418 
2223 

Counting 
tower 

1,104 
668 

Salcha River 

Nisutlin River 
(Sidney-100 

Mile Cr.) 
Whitehorse 

Dam fishway 

1,660 
2,878 

937 

450 
408 
800 

735 
461 8 

1,882 
1598 

1,193 
249 

407 
105 
615 
640• 
317 
36' 

1,054 
660 

1,068 
1,500 

484 

587 
903 
563 
533 
407 
334 
625 
856 
392 
228 

1 With exception of Whitehorse fishway counts, the data was 
obtained from aerial surveys which were made only of 
the main stem of each river listed. 

2 ADF & G Annual Management Report, Arctic-Yukon
Kuskokwim Area, 1971. 

3 Incomplete survey conditions resulting in a very minimal 
count. 

• Canadian Department of Fisheries survey. 
' ADF & G unpublished data. 

~ g 
:.a 

CJ 
..... 
0 

..c 
CJ 
~ 
CJ 

0. 

~ .. 
~ 
0 
8 

I 

] oor-....-a-,c:--.~a-,oooooooooooo 0 -N 

;2 I I ooooooooooooo 1-- I 
I 

~~ I I I I "" I I l __ .,...,..~a.<J:>""=~" ....-



RESEARCH BY THE UNITED STATES 95 

APPENDIX TABLE 8. Catch of chinook salmon in western Alaskan areas and by the Japanese mothership fishery 
in the Bering Sea.1 

Western Alaskan Catch 

Arctic-Yukon-Kuskokwim Bristol Bay North Japanese 
Peninsula, mothership 

Commercial Subsistence Total Commercial Subsistence2 Total commercial Total catch 

1960 73,560 19,457 93,017 Ill ,073 (5,500) 116,573 10,441 220,031 142,000 
1961 148,741 52,617 201,358 88,656 (5,500) 94,156 6,050 295,514 10,000 
1962 122,907 33,506 156,413 84,047 (5,500) 89,547 6,098 245,960 
1963 142,185 67,271 209,456 62,269 4,100 66,369 3,601 279,426 42,000 
1964 116,835 54,235 171,070 139,536 3,400 142,936 3,592 317,598 204,000 
1965 144,512 45,376 189,888 112,967 5,100 118,067 6,131 314,086 116,000 
1966 120,692 63,576 184,268 77,472 4,300 81,772 9,342 275,382 122,000 
1967 161,496 81,832 243,328 117,193 4,200 121,393 5,523 370,244 70,000 
1968 150,728 50,591 201,319 103,723 7' 100 110,823 4,483 316,625 293,000 
1969 157,392 57,214 214,606 124,908 7,500 132,408 4,846 351,860 450,000 
1970 147,204 88,306 235,510 140,511 7,250 147,761 3,854 387' 125 404,000 
1971 158,037 71,342 229,379 123,015 4,640 127,655 2,189 359,223 206. ow 
1972 152,748 63,688 216,428 69,119 4,032 73,151 I ,800 291,379 222,9285 
19738 125,987 56,000• 181,987 43,632 8,500 52,132 3,570 237,689 

1 All data compiled from ADF & G Annual Management Reports and unpublished data. 
2 No estimates of subsistence catch made prior to 1963 in Bristol Bay-eleven-year average used for 1960- 1962. 1963- 1969 

catch estimated by interview and survey. 1970-1973 catches recorded from permits returned by fishermen. 
1 All 1973 catch data are preliminary, but general order of magnitude should not change. 
• Subsistence catch data for Yukon River portion not available-four-year average used based on small variability in catches. 
5 Total catch- no breakdown by area available-assumed primarily Bering Sea since 1968-69-70 81%, 81% and 92% of the 

chinook catch was taken in the Bering Sea. 

APPENDIX TABLE 9. Chinook salmon tag recoveries from high seas tagging west of 17o•w long., 1 1956- 1971. 

Release Recovery 
Tag2 

no. Location Year Age Location Year Maturitya 

Recovery in year of tagging 
I 48°54' N 160°18' E 1958 1.2 46°45' N 15 7"24' E 1958 

2 5! 0 36'N 176°!8'W 1964 1.3 Togiak R.-Bristol Bay 1964 M 
3 56°30' N 175°00'W 1969 1.2 5 7°24' N l77°54'W 1969 

Recovery in years subsequent to tagging 
4 53°35' N 163°00' E 1959 1.2 44°20' N 156°40' E 1960 M 

5 60°03' N 11 5°00' E 1965 1.2 58°37' N !68°58' E 1966 

6 60°03' N 175°00' E 1965 1.2 Nushagak Dist.-Bristol Bay 1967 M 

7 58°29' N I 7 5°25' E 1965 Yukon River 1967 M 

8 56°0 I' N 177°00' E 1968 1.1 59°31' N 178°00' E 1969 

9 5 7°561 N 176°09' E 1959 1.2 Yukon River 1960 M 

10 58°00' N I80°00'W 1966 1.2 Kuskokwim River 1968 M 
II 56°02' N I 76°00'W 1959 0.1 58°43' N 166°00' E 1960 

12 56°02' N 176°00'W 1959 0.1 59°17'N180°00'W 1960 

13 51.40'N175.45'W 1958 0.1 4 7°281 N 170050' E 1960 

14 51°18'N176•28'W 1968 1.2 Southeastern Alaska 1969 M 

15 51°291 N 176.34'W 1956 Columbia River 1957 M 
16 58°30' N I 76°05'W 1969 1.2 58°!3'NI78°38'W 1970 

1 Tag recovery data from Canadian Section, INPFC (1971, 1972). 
2 Keyed to Figure 2. 
3 I designates immature fish and M designates mature or maturing fish. 
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APPENDIX TABLE 10. Asian coastal and high seas chinook salmon catches in millions of fish. 

Japan2 Kamchatka2 Total 
(Russian mothership Land based a Total' High seas5 High seas6 high 

Year USSR1 coast) & N. Kuriles coastal coastal mothership land based seas Total 

1911 0.006 0.006 0.006 
1912 0.005 0.005 0.005 
1913 0.028 0.028 0.028 
1914 0.012 0.012 0.012 
1915 0.018 0.018 0.018 

1916 0.015 0.015 0.015 
1917 0.015 0.015 0.015 
1918 0.012 0.012 0.012 
1919 0.051 0.051 0.051 
1920 0.070 0.070 0.070 

1921 0.065 0.065 0.065 
1922 0.036 0.036 0.036 
1923 0.025 0.025 0.025 
1924 0.024 0.024 0.024 
1925 0.040 0.040 0.040 

1926 0.077 0.077 0.077 
1927 0.098 0.106 0.106 
1928 0.069 0.087 0.087 
1929 0.083 0.109 0.109 
1930 0.112 0.003 0.179 0.179 

1931 0.075 0.005 0.115 0.115 
1932 0.075 0.003 0.128 0.128 
1933 0.036 0.001 0.051 0.051 
1934 0.069 0.003 0.092 0.092 
1935 0.103 0.020 0.144 0.144 

1936 0.077 0.042 0.142 0.142 
1937 0.123 0.031 0.154 0.154 
1938 0.091 0.029 0.120 0.120 
1939 0.058 0.009 0.067 0.067 
1940 0.021 0.067 0.012 0.100 0.100 

1941 0.055 0.067 0.013 0.135 0.135 
1942 0.035 0.031 0.016 0.082 0.082 
1943 0.047 0.005 0.052 0.052 
1944 0.016 0.016 0.016 
1945 0.037 0.037 0.037 

1946 0.079 0.079 0.079 
1947 0.079 0.079 0.079 
1948 0.126 0.126 0.126 
1949 0.073 0.073 0.073 
1950 0.060 0.060 0.060 

1951 0.070 0.070 0.070 
1952 0.064 0.064 0.001 0.001 5.065 
1953 0.085 0.085 0.003 0.003 0.088 
1954 0.063 0.063 0.074 0.028 0.102 0.165 
1955 0.130 0.130 0.064 0.040 0.104 0.234 

1956 0.106 0.106 0.126 0.022 0.148 0.254 
1957 0.087 0.087 0.027 0.044 0.071 0.158 
1958 0.068 0.068 0.046 0.061 0.107 0.175 
1959 0.095 0.095 0.063 0.112 0.175 0.270 
1960 0.068 0.068 0.180 0.187 0.367 0.435 

196! 0.063 0.063 0.031 0.114 0.145 0.208 
Continued ... 



Year 

1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 

USSR1 

0.100 
0.124 
0.160 
0.107 

0.093 
0.091 
0.083 
0.122 
0.142 

0.183 

Japan2 

(Russian 
coast) 

.RESEARCH BY THE UNITED STATES 

TABLE 10. Continued 

Kamchatka1 

mothership Landbased1 Total• High seas5 

& N. Kuriles coastal coastal mothership 

0.100 0.122 
0.124 0.088 
0.160 0.410 
0.107 0.185 

0.093 0.208 
0.091 0.127 
0.083 0.362 
0.122 0.554 

0.007 0. 149 0.437 

0.206 
0.261 

97 

Total 
High seas& high 
land based seas Total 

0.201 0.323 0.423 
0.139 0.227 0.351 
0.275 0.685 0.845 
0.162 0.347 0.454 

0.191 0.399 0.492 
0.189 0.316 0.407 
0.154 0.516 0.599 
0.076 0.630 0.752 
0 . 139 0 .576 0.725 

1 1940-53 catches were converted from Kasahara's (1963) Table 29 on the basis of average weights shown in his Table 32; 
1954-68 from R. A. Fredin, NMFS, pers. commun.; 1969 from INPFC (1971); 1970 from INPFC (MS, 1974); 1971 from 
INPFC (1973). 

2 Kasahara (1963). 
1 No catches given in any source prior to 1970; 1970 data from INPFC (1972). 
• Total of data available. 
1 1952-59 from Manzer et a!. (1965); 1960-71 from INPFC Statistical Yearbooks for 1960-71; 1972 from Fishery Agency of 

Japan (1973). 
8 1954-68 from Fredin (pers. commun.); 1969-70 from INPFC (1971, 1972). 
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UNITED STATES FISHERY FOR KING AND TANNER CRABS 
IN THE EASTERN BERING SEA, 1973 

by Duane E. Phinney* 

The United States fishery for king crabs, primarily 
Paralithodes camtschatica, and tanner crabs, Chionoecetes 
bairdi, in the eastern Bering Sea is conducted in the 
waters between 54°36'N and 60°00'N, easterly of the 
United States-Russia Convention line of 1867 (Fig. 1 ). 
In regard to total catch and number of vessels, the 
U.S. king crab fishery has expanded rapidly since 
1966. By 1973 the fleet had increased in size and 
efficiency to the point where the catch had to be 
curtailed to prevent overfishing. 

The purpose of this report is to present information 
on the fishing vessels, regulations, effort, and catch of 
the 1973 U .S. fishery for king and tanner crabs in the 
eastern Bering Sea. The fisheries of the previous 
years have been described in detail by Jackson (1974) 
and McMullen and Yoshihara (1972). 

METHODS AND PROCEDURES 

Fishing Methods 

Basic fishing techniques have not changed in re
cent years, although vessel operators continually 
modify equipment to increase efficiency and new 

*Alaska Department of Fish and Game, Kodiak, Alaska. 
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vessels are better designed, incorporating the latest 
innovations. Pots are the only legal gear for U.S. 
fishermen. Jackson (1974) described the fishing 
operation in detail. 

Data sources 

Data from the fishery are obtained from two main 
sources, shellfish tickets and fishermen interviews. 
For every shellfish landing, a shellfish ticket must be 
completed by the processor from information supplied 
by the fisherman. These represent the primary source 
of catch and effort data. Each ticket represents one 
landing; it identifies the boat by name and vessel 
number and notes the type of gear used. The ticket 
further describes the landing by date, pounds of 
each species landed, number of crabs, fishing loca
tion, and number of pots lifted to achieve the catch. 
The processor is required to supply a copy of each 
shellfish ticket regularly to the Alaska Department of 
Fish and Game. The same shellfish ticket is used 
throughout Alaska. The catch and effort data on 
the tickets are listed according to geographical 
areas with the use of a chart delineating individual 
statistical sub-areas. The statistical sub-areas are 
smaller in size than the 1 oX 1 o rectangles of latitude 
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F10 . I. Delineation of area available to U .S. crab fleet in the eastern Bering Sea. 
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FIG. 2. King and tanner crab fishing areas in the eastern Bering 
Sea. Fishing areas (I ox I 0 rectangles oflatitude and longitude) 
are delineated by heavy lines and identified by bold four digit 
numbers. 

and longitude used for this report (Fig. 2), and they 
have been grouped therein to present catch and 
effort data. 

Fishermen interviews are the second source of catch 
and effort information and thus serve as a check on 
the accuracy of the shellfish ticket information. They 
are also the means of gathering data on size composi
tion of the catch (Jackson, 1974). The percentages 
of landings from which an interview was acquired 
were 59.4 and 56.1 %, respectively, in 1971 and 
1972. During 1973 vessel interviews were acquired 
from 202 of the 454 landings (44.5%). 

In conjunction with the interview a sample of at 
least 50 king crabs is measured for analysis of size 
composition of the catch. Crabs are measured from 
the orbit of the right eye to the posterior medial 
margin of the carapace with vernier calipers. The 
procedures for vessel interviewing and size com
position sampling in 1973 were similar to those 
described by Jackson (1974). 

KING CRAB FISHERY 

Regulations 

The minimum size limit on king crabs during 1973 
was 61/2 inches (165 mm) carapace width from 
January 1 through February 29 and 6 lf4 inches 
(159 mm) carapace width from March 1 through the 
closure of the fishery on September 9. The lower 
size limit during the summer is a recognition of the 
fact that foreign fleets fishing the Bering Sea during 
this time take crabs smaller than 6 1/2 inches. Only 
males may be retained. 

A closure during April and May has been effected 
annually since 1971 to prevent the capture of molting 
king crabs and was likewise established for the 1973 

season. Biological information derived during the 
vessel interview procedure, however, indicated mol
ting was delayed in 1973 compared with prior years. 
Therefore, just prior to the scheduled closure, this 
period was changed to April 15-:June 14 to better 
encompass this critical life history phase. 

For the first time a quota was placed on the U.S. 
catch of king crabs from the Bering Sea to prevent 
overharvest. The quota was established at 23 million 
pounds by the Alaska Board of Fish and Game, 
based on surveys by the National Marine Fisheries 
Service. It was applied to the 1973-74 fishing year 
which began on June 15. The quota was reached 
on September 9 and further U.S. fishing for king 
crabs in the Bering Sea was suspended until the re
opening of the season scheduled for July l, 1974. 

Geographical Distribution of Fishing 

King crab catches by the U.S. fleet in 1973 were 

TABLE I. Number and size of U.S. vessels engaged in 
eastern Bering Sea crab fishery, 1966-73 

Size 

Average Average 
Total keel length net weight 

Year number (ft) (ton) 

1966 9 85.9 75.0 
1967 20 95.8 114.1 
1968 59 91.9 112.5 
1969 65 93 .0 116.3 
1970 51 86 .0 116.0 
1971 52 85 .0 117.1 
1972 64 91.1 133.2 
1973 67 92.4 141.0 

TABLE 2. Number and size of U.S. vessels engaged in 
eastern Bering Sea crab fishery, 1973.1 

Average size 

No. of Keel length Net weight 
Month vessels (ft) (ton) 

January 5 84 134 
February 9 81 127 
March 13 88 128 
April II 82 124 
May 0 
June 33 90 131 
July 63 93 145 
August 58 91 140 
September 50 92 138 
TOTALS: 672 

1 Eastern Bering Sea closed to king crab fishing by U.S. 
fleet, April 16-June 14 and September 9- December 31. 

2 Represents actual number of vessels that fished the eastern 
Bering Se:1 during 1973. 
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made within an area bounded on the east by 
159°00'W, on the west by l71°00'W, on the south by 
54°36'N, and on the north by 58°00'N. Typically, 
the effort prior to the spring closure has been con
centrated in nearshore areas close to Cape Sarichef 
and False Pass because of the southward extension 
of the polar ice pack and the severe icing and weather 
conditions. In 1973, however, more moderate winter 
weather conditions at the start of the season allowed 
part of the fleet to fish farther northeast than usual, 
with some vessels in the Port Moller area by the 
April 15 closure. 

TABLE 3. Effort statistics for U.S. fishery for king crabs 
in the Bering Sea, 1966- 73. 

No. of No. of No. of pot lifts 
Year landings pot lifts per vessel landing 

1966 15 2,720 181 
1967 61 10,621 174 
1968 261 47,496 181 
1969 377 98,426 261 
1970 309 96 ,658 313 
1971 394 118 , 522 301 
1972 611 205 , 045 336 
1973 454 200 ,909 442 

When the season reopened on June 15, about one
third of the fishing effort was concentrated in statisti
cal area 5464 just inside the boundary at Cape 
Sarichef. Most of the remaining fleet was distributed 
along inshore areas northeast of the Cape as far as 
the vicinity of Port Moller. By September a portion 
of the fleet had advanced near Port Heiden with the 
greatest concentration off Port Moller. A smaller 
number of vessels had moved northwesterly off 
Unimak Island into area 5666. During July to 

TABLE 4. Monthly effort statistics for the U.S. king crab 
fishery in the eastern Bering Sea, 1973. 

No. of No. of pot lifts 
Month Landings pot lifts per vessel landing 

January 10 1,876 188 
February 12 4,388 366 
March 18 6,331 352 
April 18 7,009 389 
May 0 
June' 43 13,714 319 
July 137 70 ,045 511 
August 126 63,955 508 
September 89 33,496 376 

1 June 15 opening compared with June in prior years. 

TABLE 5. Effort, catch, CPUE, and average weight per crab by statistical area for the U .S. king crab fishery in 
the Bering Sea, 1973. 

Stat. No. of No. of Number Number Avg. lbs Average crabs 
area landings potlifts of crabs of lbs per crab per pot lift 

5464 42 . 29 14,208 298,382 1,749,389 5 .86 21.0 
5465 1.00 325 6,932 43,026 6 . 21 21.3 
5562 18 .25 7,261 177,435 987,080 5 .56 24.4 
5563 25.15 9,537 239,415 1,329,436 5.55 25.1 
5564 24.08 9,239 215,564 I, 212,950 5.63 23.3 
5565 23.07 7,741 148,776 836,314 5.63 19.2 
5566 0.20 26 450 2,317 5.15 17.3 
5659 2.33 752 9,788 56,374 5.76 13.0 
5660 57.16 29,104 673,516 3,793,622 5.63 23.1 
5661 78.91 36,128 936,003 5,339,329 5.70 25.9 
5662 24.60 10,718 292,845 1,611,582 5 .50 27.3 
5663 21.04 8,217 209,973 1,107,448 5.27 25.6 
5664 6 .03 3,292 88,521 467,846 5 .29 26.9 
5665 18.45 7,955 184,927 953,238 5.15 23.2 
5666 27.53 11,486 277,424 1,412,981 5.09 24.2 
5667 1.50 600 7,821 42,695 5.46 13.0 
5668 0.50 157 1,800 9,540 5.30 11.5 
5669 11.00 5,137 156,472 1,142,283 7.30 29.4 
5670 2.00 1,677 17,948 134,295 7.48 10.7 
5759 0.83 307 9,935 54,680 5.50 32.4 
5760 43.42 25,699 706,537 3,948,051 5.59 27.5 
5761 22.83 10,243 317,096 1,824,543 5.75 31.0 
5762 1.83 1,100 22,823 130,195 5.70 20 . 7 

TOTAL 454.00 200 ,909 5,000,383 28,190,214 5.64 24 .9 
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TABLE 6. Catch and effort for king crabs by U.S. fleet in the eastern Bering Sea by month and l 0 X 1° rectangles 
of longitude and latitude, 1972-73. 

Month 

Jan.' 

ToTAL 

Feb.' 

TOTAL 

Mar.2 

ToTAL 

Apr.2 

TOTAL 

May2,s 

TOTAL 

June 

Area 

5464 
5465 
5563 
5564 
5565 
5660 
5662 

5464 
5465 
5563 
5564 
5565 
5664 

5464 
5465 
5563 
5564 
5565 
5661 

5464 
5465 
5562 
5563 
5564 
5661 

5464 
5563 
5564 

5464 
5465 
5562 
5563 
5564 
5565 
5566 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5669 

Number landings 

1972 

13.5 
8.0 
3.5 
2.5 
1.5 
0.0 
1.0 

30.0 

6.53 
3.34 

31.99 
3.57 
4.07 
0.50 

50.00 

6.0 
1.0 
7.5 

14.0 
2.5 
0.0 

31.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

28.7 
6.1 
3.1 
4.9 

15.3 
4.9 
0.0 
0.8 
1.0 
0.0 
2.0 
1.2 
0.2 
0.0 
0.2 

1973 

2.0 
0.0 
0.0 
2.0 
3.0 
3.0 
0.0 

10.0 

5.0 
0.0 
2.0 
4.0 
1.0 
0.0 

12.0 

2.5 
0.0 
7.0 
1.0 
3.5 
4.0 

18.0 

1.50 
0.50 
1.00 
4.25 
2.50 
8.25 

18.00 

0.0 
0.0 
0.0 

0.0 

14.20 
0.50 
4.50 
1.23 
4.00 
3.40 
0.20 
0.00 
4.00 
3.17 
0.20 
0.70 
1. 70 
4.20 
0.00 

Number pot lifts 

1972 

1,822 
1,535 
1,124 

376 
369 

500 

5,725 

1,322 
403 

8,788 
561 
533 
200 

11,807 

1,258 
425 

2,163 
4,135 

319 

8,301 

9,287 
1,841 
1,048 
1 '760 
5,177 
2,639 

295 
365 

918 
590 
50 

44 

1973 

595 

515 
236 
530 

1,876 

2,195 

1,020 
848 
325 

4,388 

935 

2,215 
150 

1,245 
1 '786 

6,331 

425 
125 
584 

1,802 
743 

3,330 

6,060 

4,370 
200 

1,625 
472 

1,503 
884 

26 

1,288 
1' 183 

58 
299 
341 

1,325 

Number crabs 

1972 

31,350 
26,705 
8,123 
3, 710 
7,976 

1,000 

78,866 

14,854 
9,459 

135,104 
5,974 
5,348 
1,025 

170,764 

20,191 
14,780 
27,896 
76,715 
4,461 

144,043 

226,615 
42,495 
17,472 
44,797 

161,504 
74,313 

3,168 
4,031 

16,983 
12,750 

301 

306 

1973 

12,543 

18,941 
8,350 

12,200 

52,034 

40,468 

8,024 
21,947 
4,890 

75,329 

12,569 

86,337 
764 

22,893 
89,744 

212,307 

7,996 
2,427 

24,861 
52,758 
10,223 

114,719 

197,969 

123,984 
4,505 

55,732 
11,836 
36,838 
23,966 

450 

41,065 
69,872 
4,700 
9,367 

17,595 
33,017 

Average crabs/pot 

1972 

17.2 
17.4 
7.2 
9.9 

21.6 

2.0 

13.8 

11.2 
23.5 
15.3 
10.6 
10.0 
5.1 

14.5 

16.1 
34.7 
12.9 
18.6 
14.0 

17.4 

24.4 
23.1 
16.7 
25.4 
31.2 
28.2 

10.7 
11.0 

18.5 
21.6 
6.0 

7.0 

1973 

21.1 

36.8 
35.4 
23.0 

27.7 

18.4 

7.9 
25.9 
15.0 

17.2 

13.4 

39.0 
5.1 

18.4 
50.2 

33.5 

18.8 
19.4 
42.6 
29.3 
13.8 
34.5 

32.7 

28.4 
22.5 
34.3 
25.1 
24.5 
27.1 
17.3 

31.9 
59.1 
81.0 
31.3 
51.6 
24.9 

Continued ... 
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Month 

TOTAL 

July 

TOTAL 

Aug. 

TOTAL 

Sept. 

Area 

5670 
5761 
5769 
5770 

5464 
5465 
5562 
5563 
5564 
5565 
5659 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5667 
5669 
5760 

5464 
5465 
5562 
5563 
5564 
5565 
5566 
5567 
5659 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5667 
5669 
5759 
5760 
5761 
5762 
5763 
5764 

5464 
5465 
5562 
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Number landings 

1972 

0.2 
0.0 
0.2 
0.2 

69.0 

8.20 
3.02 

24.15 
7.73 
9.30 

15.71 
0.00 
0.20 

11.31 
7.31 
9.48 
4.92 
3.67 
5.00 
0.00 
0.00 
0.00 

110.00 

2.2 
5.7 

17.0 
1.3 
6.8 

44.0 
1.5 
1.0 
0.0 
3.0 

20.5 
3.3 
1.0 
3.5 
3.7 
5.8 
1.3 
0.0 
0.0 
1.0 
0.0 
1.0 
0 .3 
0.3 

124.0 

5.58 
9.66 

11.00 

1973 

1.00 
0.00 
0.00 

43.00 

14.59 
0.00 
8.75 
6.17 
8.58 
4.67 
1.00 

32.00 
30.99 
4.00 
7.34 
3.33 
0.75 

11.33 
0.50 
2.00 
1.00 

137.00 

2.50 
0.00 
3.00 
4.50 
2.00 
3.50 
0.00 
0.00 
1,33 

13.83 
18.50 
8.43 

10.00 
2.00 

14.00 
6.50 
0 .00 
2.00 
0.83 

27 .92 
5.83 
0.83 

127.00 

0.00 
0 .00 
1.00 

TABLE 6. Continued. 

Number pot lifts 

1972 

43 

44 
44 

24,145 

3,358 
1,377 

11 '521 
4,227 
4,003 
8,485 

160 
4,722 
3,290 
4,194 
3,131 
1,627 
2,718 

52,813 

951 
1 '749 
5,805 

802 
2,130 

16,831 
445 
207 

1,298 
9,414 
1,339 

556 
1,462 
2,079 
2,099 

651 

175 

500 
15 
15 

48,523 

1,561 
1,768 
3,693 

1973 

140 

13,714 

4,468 

3,615 
2,698 
4,822 
2,282 

282 
19,809 
16,097 
2,049 
3,368 
2,068 

350 
6,073 

100 
970 
994 

70,045 

1,220 

1,229 
1,330 

658 
2,130 

470 
5,974 
9,450 
4,007 
3,962 

925 
6,699 
3,084 

1,036 
307 

17,891 
3,478 

200 

64,050 

208 

Number crabs 

1972 

305 

306 
306 

605,652 

68,213 
28,228 

311,417 
107,882 
91,554 

206,577 

1,386 
138,282 
86,429 
94,020 
72,001 
32,874 
89,208 

1,328,071 

8,214 
31,503 

103,423 
4,403 

38,469 
272,117 

5,285 
5,718 

17,909 
159,646 
22,091 
8,867 

26,247 
28,977 
29,975 
11 '297 

2,313 

4,955 
50 
50 

781,509 

6,404 
22,341 
61,516 

1973 

5,421 

438,348 

79,521 

76,615 
54,100 

111,234 
28,214 
4,728 

452,116 
410,220 
60,486 
94,344 
53,714 
12,118 

150,040 
1,476 

21 '278 
21,398 

1,631,602 

21,301 

17,665 
26,360 
15,617 
50,182 

5,060 
131,951 
190,396 
71,436 
87' 755 
25,440 

144,094 
71,283 

38,185 
9,935 

476,260 
85,930 

1,500 

1,470,350 

2,562 

Average crabs/pot 

1972 

7.1 

7.0 
7.0 

25.1 

20.3 
20.5 
27.0 
25.5 
22.9 
24.4 

8.7 
29.3 
26.3 
22.4 
23.0 
20.2 
32.8 

25 . 2 

8.6 
18 .0 
17.8 
5.5 

18 . 1 
16.2 
11.9 
27.6 

13.8 
17 .0 
16.5 
15.9 
18 .0 
13.9 
14.3 
17.4 

13.2 

9.9 
3.3 
3.3 

16.1 

4.1 
12.6 
16.7 

1973 

38.7 

32.0 

17.8 

21.2 
20.1 
23.1 
12.4 
16.8 
22.8 
25.5 
29.5 
28.0 
26.0 
34.6 
24.7 
14.8 
21.9 
21.5 

23.3 

17.4 

14.4 
19.8 
23.7 
23.6 

10.8 
22.1 
20.1 
17.8 
22.1 
27.5 
21.5 
23.1 

36.9 
10.8 
26.6 
24.7 
7.5 

22.9 

12.3 

Continued ... 
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TABLE 6. Continued. 

Number landings Number pot lifts Number crabs Average crabs/pot 

Month Area 1972 1973 1972 1973 1972 1973 1972 1973 

5563 4.50 0.00 893 17,254 19 .3 
5564 6.33 0.00 1,891 16,565 8.8 
5565 25.78 4 .00 9,665 639 88,291 10,281 9.1 16.1 
5566 10.92 0.00 3,070 35,350 11,5 
5660 2.68 8.33 608 2,791 11,856 77,249 19 .5 27.7 
5661 12.70 13.17 5,030 4,177 88,824 89,859 17.7 21.5 
5662 5.20 9.00 2, 738 3,479 45,855 91,051 16 .7 26.2 
5663 0.40 3.50 114 829 284 23,174 2.5 28 .0 
5664 1.50 0.00 274 4,575 16.7 
5665 9.34 2.00 3,255 565 54,133 11 ' 120 16.6 19.1 
5666 9.41 6.00 3,638 1,004 55,578 23,084 15.3 23.0 
5667 0.00 1.00 500 6,345 12.7 
5668 0.00 0.50 157 1,800 11.5 
5669 0.00 7.00 3,131 97,009 31.0 
5670 0.00 2.00 1,677 17,948 10.7 
5760 0.00 14.50 6,814 208,879 30.6 
5761 0.00 16.00 6,625 225,745 34.1 
5762 0.00 1.00 900 21,323 23.7 

TOTAL 115.00 89 .00 38,198 33 ,496 508,826 907 ,429 13 .3 27.1 

Oct. 5464 4 .50 711 13,335 18.8 
5465 1.00 150 844 5.6 
5562 5.50 989 24,246 24.5 
5563 
5564 3.00 433 5,986 13.8 
5565 10.00 1,082 11,900 11.0 
5566 1.50 233 2,964 12.7 
5660 2.00 325 7,304 22 .5 
5661 13.33 2,829 85,178 30.1 
5662 11.34 3,500 77,019 22.0 
5663 
5664 
5665 11.33 1,060 23,671 22 .3 
5666 2.50 382 5,419 14.2 
5760 
5763 

TOTAL 66.00 11,694 257,866 22.1 

Nov. 5464 1.5 675 2,492 3.7 
5465 
5565 0.5 75 I ,038 13 .8 
5661 6.0 1,309 53 ,673 41.0 
5662 

ToTAL 8.0 2,059 57,203 27 .8 

Dec. 5464 2.0 350 9,585 27.4 
5465 0.0 
5565 1.0 35 1,060 30 .3 
5660 2.0 395 20,000 50.6 
5661 3.0 1,000 30,911 30.9 

ToTAL 8.0 1,780 61,556 34.6 

GRAND ToTAL 611.0 454 .0 205,045 200,909 3,994,356 5,000,383 19.5 24.9 

1 6!-inch size limit. 
2 6f-inch size limit. 
8 Eastern Bering Sea closed to king crab fishing by U.S. fleet. 
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September several vessels fished near the Pribilof 
Islands (primarily area 5669) for blue king crabs, P. 
platypus. 

Fishing Effort 

The number of U.S. vessels fishing the Bering Sea 
increased from 9 in 1966 to 65 in 1969, dropped to 51 
in 1970, and then gradually increased to 67 in 1973. 
However, many older boats have been replaced by 
larger, more efficient vessels capable of handling 
more gear per unit of time. Thus the number of 
vessels is misleading in estimating the increase in 
fishing effort. Size of vessels in net tonnage (Table 
1) together with the total number is a better indica~ 
tor of fleet capacity. This shows a steady increase 
since 1966. 

The number and average size of boats fishing king 
crabs each month in the Bering Sea in 1973 are listed 
in Table 2. Five vessels fished in January and the 
number gradually increased to a peak of 63 in July. 
Only 58 boats fished in August and 50 in September 
as a portion of the fleet departed for other king crab 
fishing grounds in Alaska. 

Annual numbers ofking crab landings by the U.S. 
fleet increased from 15 in 1966 to 377 in 1969 and 

declined to 309 in 1970. The totals increased to 394 
and 611 in 1971 and 1972, respectively, (Table 3). The 
number declined to 454 in 1973 because of the higher 
number of pots lifted per vessel landing and the 
higher number of crabs per pot. July and August 
provided the largest number of landings (Table 4); 
the 263 landings during these two months represent 
58% of the yearly total. Effort statistics for 1973 are 
presented monthly in Table 4, by statistical area in 
Table 5, and by statistical area and month in Table 
6. 

The number of pots lifted annually by the U.S. 
fleet increased from 2, 720 in 1966 to 205,045 during 
1972 (Table 3). This number declined slightly 
during 1973 to 200,909. This would have been 
considerably higher had it not been for the fulfill~ 

ment of the quota. The average m,tmber of pots 
lifted per vessel landing, although interrelated with 
fishing success and capacity of vessels to retain live 
crab, is another indicator of intensity of effort (Table 
3). This reached a peak of 442 in 1973, 32% above 
the previous high in 1972. The monthly totals for 
pots lifted (Table 4) generally mirror that for number 
of landings. Totals for statistical areas are presented 
in Table 5. 

TABLE 7. Annual catch, pounds per crab, and catch per pot lift for the U.S. king crab fishery in the eastern 
Bering Sea, 1966- 73. 

Year 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Number 

140,554 
397,307 

l, 278,592 
1,749,022 
1,682,591 
2,404,681 
3,994,356 
5,000,383 

Total catch 

Pounds 

997,321 
3,102,443 
8,686,546 

10,403,283 
8,559,178 

12,945,776 
21,744,924 
28,190,214 

Catch/pot lift 
Average no. of 

pounds/crab Number Pounds 

7 .I 51.7 366.7 
7.8 37.4 292 . 1 
6.8 26.9 182.9 
5.9 17.8 105.7 
5.1 17.4 88.6 
5.4 20.3 109.2 
5.4 19.5 106.0 
5.6 24.9 140.3 

TABLE B. Monthly catch, average weight/crab and catch-per-unit-of-effort for the U .S. Bering Sea king crab fishery, 
1973. 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 

No. of pounds 

350,035 
517,201 

1,309,343 
1,236,118 

2,395,969 
8,978,521 
8,098,262 
5,304,765 

1 Number of legal-size male king crabs per pot lift. 

Number of crabs Avg. lbs per crab Average CPUE1 

52,034 6.7 27.7 
75,329 6.9 17.2 

212,307 6.2 33.5 
212,984 5.8 30.4 

Season closed 
438,348 5.5 32.0 

1,631,602 5 .5 23.3 
1,470,350 5.5 22.9 

907,429 5.8 27 .I 
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Catch 
Annual king crab catches by the U.S. fleet in the 

Bering Sea increased from 140,554 crabs (997 ,321 lb; 
452,377 kg) in 1966 to 3,994,356 crabs (21,744,924 
lb; 9,863,332 kg) in 1972 (Table 7). This reached 
a new high in 1973 of 5,000,383 crabs (28,190,214lb; 
12,784,678 kg) and was prevented from going much 
higher only by institution of the quota. The 
majority of the catch, 61 % of the 1973 total, was 
made in July and August. Catch was lowest during 
the 3 1/2 months prior to the spring closure with only 
12% of the total caught (Table 8). 

In terms of number of pounds landed, areas 5661, 
5760, and 5660 produced the greatest catches. 
These three areas accounted for 47% of the total U.S. 
catch from the Bering Sea in 1973. Other large 
producers were, in descending order of pounds landed, 
areas 5761, 5464 and 5662 (Tables 5 and 6). 

Prior to 1973 the U.S. king crab catch consisted 
almost totally of the species P. camtschatica. In 1973 
the fishery expanded to the vicinity of the Pribilof 
Islands (areas 5669 and 5760), and the 1,276,578 
pounds taken was almost entirely of the species P. 
platypus. 

Catch~Per-Unit-Effort 

The catch-per-unit-effort (number of legal-size 
male king crabs per pot lifted; hereafter referred to as 
CPUE) was highest at 51.7 crabs in 1966 and grad
ually declined to a low of 17.4 in 1970. The catch 
was 20.3 and 19.5 crabs in 1971 and 1972, respectively. 
CPUE of24.9 for 1973 represents an increase of28% 
over 1972 (Table 7). The CPUE for individual 
months ranged from 17.2 in February to 33.5 in 
March and averaged 28.2 prior to the spring closure 
on April 14. This value was 32.0 for the latter por
tion of June after the season reopened, declined to 
about 23 in July and August, but jumped to 27.1 in 
September (Table 8). 

The CPUE for the year was nearly equivalent for 
major fishing areas. Best areas were 5759, 5761, 
5669 and 5760, in declining order of CPUE for 1973 
(Table 5). 

Size and Age Composition of Catch 

With regard to growth studies, a calendar year 
covers two different periods for most king crabs; the 
period before the molt, and the one after. Size com~ 
postion data are analyzed separately for these two 
periods because crab increase in size with each molt. 
Data before the molt were collected only during 
March and April and represent crabs taken during 
the period of the 6 1/4 inch size limit. Similarly, 

1 

4 
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0 
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Carapace length i n 21m 

1972""""' __ _ 
n • 307 

• 150.9,,. 

1973 n • 46Y 
• 148.211m 

197 2 - -- ---- ---- ---
n • 14,739 
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n • 11,379 

• 14S.Smll 
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FIG. 3. Frequency distribution of carapace length of king crabs, 
P. camtschatica, caught in the eastern Bering Sea by U.S. fisher
men prior to and following molting periods of 1972- 73. 

the season closed before the time the 6 I /2 inch 
minimum width would have applied ; therefore the 
catch after the molting period was also taken entirely 
during the period of the 6 1/4 inch size limit. 

A total of 469 king crabs were measured during the 
premolt period-all but 50 during April. They 
ranged in carapace length from 128 to 192 mm, with 
an average of 148.2 mm. The observations are tabula
ted in Table 9 and depicted graphically in Fig. 3. 
The shell-age composition was 84% new shell. 

During the postmolt period, a total of 11,379 king 
crabs were measured (Table 9), ranging in length 
from 124 to 191 mm. Monthly length samples for 
the postmolt period were weighted by the catch dur
ing that month and combined in Fig. 4. The weight
ed average carapace length was 145.5 mm. New~ 

shell crabs comprised 6 7% of the sampled catch. 
The 1972 length frequency profiles are also pre

sented in Fig. 4 for comparison with 1973. In 
general, the distribution and means are similar. 

In addition, a sample of 235 blue king crabs was 
measured during July and August . These averaged 
159.3 mm in carapace length. The length frequency 
distribution is presented in Fig. 5. 
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TABLE 9. Frequency distribution of carapace length of TABLE 9. Continued. 
king crabs taken by the U.S. fishery in the Bering Sea, 
1973. Percentage of sample 

Percentage of sample 
Carapace P. camtschatica 

length 

Carapace P. camtschatica 
(mm) Premolt Post molt P. platypus 

length 171 0.21 0.24 1.28 
(mm) Premolt Postmolt P. platypus 172 0.00 0.24 1.28 

124 0.01 173 0.21 0.21 2.13 
125 0.01 174 0.21 0.15 0.85 

126 0. 10 175 0.21 0.09 1.28 

127 0.09 176 0.21 0.10 0.42 

128 0.21 0.26 177 0.00 0.08 0.85 
129 0 .00 0.34 178 0.21 0.05 0.42 

130 0.64 0.90 179 0.00 0.07 0.85 

131 1.28 1.42 180 0.00 0.00 0.00 

132 1.07 2.63 0.42 181 0.00 0.05 0.42 

133 1.92 3.04 0.00 182 0.00 0.01 0.00 
134 3.20 3.36 0.42 183 0.00 0.03 
135 1.92 3.89 0.42 184 0.21 0.02 

136 2.35 3.71 0.42 185 0.00 0.01 

137 3.20 4.21 2.97 186 0.00 0.01 
138 2.35 4.51 1.28 187 0.00 0.01 
139 3.62 3.96 2.55 188 0.00 0.00 
140 3.20 3.06 0.42 189 0.00 0.00 

141 3.62 3.66 0.42 190 0.00 0.00 

142 4.48 4.33 2.13 191 0.00 0.02 
143 4.05 4.42 2.97 192 0.21 
144 2. 77 3.62 2.55 
145 3.20 3.51 5.42 

146 2.56 3.20 2.97 
147 4.48 3.75 2.55 
148 4.05 3.55 3.40 4 

~MalllllllES aAmlli 

149 4.48 2.79 2.13 N = 235 
150 2.98 3.32 3.83 X"= 1.59.3 ttl 

151 2.56 2.52 I. 70 "' 
152 2. 77 2.70 I. 70 ! 3 
153 2.77 2.69 4.26 iO 

154 4 .70 2.35 3.40 I 155 2.56 1.90 3.40 

156 1.28 I. 73 2.55 

I 157 2.13 1.83 3.40 2 

158 1.92 1.63 I. 70 
159 1.49 1.25 3.83 
160 2. 77 1.30 3.83 

161 2.56 1.10 2.55 
162 I. 71 1.11 3.83 1 

163 2.56 1.03 2.13 
164 1.07 0.72 2.55 
165 1.64 0.61 2.97 

166 1.07 0.61 3.40 
167 0.85 0.51 2.97 lll 11() 150 J.ro 170 m m 
168 0.00 0.58 3.83 
169 0.85 0.39 0.85 

CAiwAcE l.liNmi IN ttl 

170 0.43 0.40 2.97 FIG. 4. Frequency distribution of carapace length of king crabs, 

Continued ... P. platypus, caught in the eastern Bering Sea by U.S. fishermen 
in 1973. 
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Discussion and Summary 

The U.S. Bering Sea king crab fleet has now reached 
the point where it is capable of overharvesting the 
Bering Sea stocks. For the first time an annual 
catch-quota was established for the 1973 fishery. 
Even though the 1973 catch was considerably greater 
than that of any previous year, it was attained in less 
than three months. 

The fishing success, as measured by the CPUE, 
seems to suggest that the standing crop of king crabs 
was considerably higher than in the past few years. 
However, much of the higher CPUE was due to the fact 
that the new larger capacity vessels are making the 
fleet more mobile and capable of fishing areas farther 
from landing ports. Thus, in 1973, vessels moved 
to new grounds when the CPUE began to fall off in 
one area. Areas were fished in 1973 that had never 
been fished by U.S. fishermen. In areas 5660, 5669 
and 5760, for example, 5.8 million pounds were taken 
in 1973, whereas only 0.4 million were taken in 1972. 
Furthermore, because of new and improved gear, 
increased efficiency of vessels, and increased skill of 
fishermen, a CPUE of 24.9 in 1973-compared to 
20.3 in 1971, for example-may indicate a population 
increase less than the 23% the CPUE increase sug
gests. 

TANNER CRAB FISHERY 

Regulations 
Regulations for tanner crabs are somewhat different 

than for king crabs. There is no closed season or 
quota, but since the catch is almost entirely incidental 
to king crabs, few are taken during the closed king 
crab season. There is no legal minimum size for 
tanner crabs, but processors accept only large males, 
(approximately 125 mm in carapace width), thereby 
effectively regulating the size and sex of tanner crabs 
landed. 

Effort 
No effort was expended for tanner crabs in 1966 or 

1967 (McMullen and Yoshihara, 1972). Since 1968 
effort has varied annually from 1,426 pot lifts (7 
landings) in 1968 to 29,851 pot lifts (131 landings) 
in 1969 (Jackson, 1974). These values were 7,343 pot 
lifts (22 landings) and 6, 728 pot lifts (30 landings) for 
1971 and 1972, respectively. The 44.5 landings 
(16,530 pot lifts) in 1973 represent the greatest 
amount of effort expended for tanner crabs since 
1969, the second highest on record and a 146% in
crease in pot lifts over 1972 (Table 10). 

Monthly effort in 1973 varied from 1.5 landings 
(126 pot lifts) in May to 10 landings (4,196 pot lifts) 

in March (Table 10). No statistical area was in
tensely fished for tanner crabs alone; examination of 
fishing effort in the various areas reveals that the 
effort expended for tanner crab in terms of landings 
and pot lifts generally relates closely to the effort for 
king crabs. 

Catch 

Historically, annual catches of tanner crabs have 
varied from a low of 6,408 crabs in 1968 to 482,307 
crabs in 1970 (Jackson, 1974). The numbers landed 
in 1971 and 1972 were 61,347 and 42,561, respect
ively. The 1973 catch of 132,420 tanner crabs re
presents the largest number caught in any year except 
1969 (353,273) and 1970, plus a 119% increase over 
the 1972 catch. 

The catch of tanner crabs came from relatively 
fewer statistical areas compared with king crabs. 
The four areas 5661, 5663, 5664 and 5565, ranked in 
descending order of number of crabs landed, con
tributed about 67% of the catch in 1973 (Table 10). 

Catch-Per-Unit-Effort 

The CPUE for tanner crabs for the U.S. fleet in
creased from 4.5 in 1968 to 29.5 in 1970 and declined 
to 6.9 in 1972. This decline reversed in 1973 when 
8.0 tanner crabs were caught per pot lift (Table 10). 

Size Composition of Catch 

The only data on the size of tanner crabs in 1973 
came from shellfish ticket records. Analysis showed 
the average weight to be 2.3 pounds per crab. This 
weight is similar to observations made in previous 
years. 

Geographical Distribution of Fishing 

Because the tanner crab catch is incidental to that 
of king crabs, the discussion of geographical distribu
tion of king crab fishing likewise pertains to tanner 
crabs. 

Discussion 

Care must be taken in interpreting the above data 
on U.S. catch and effort for tanner crabs because the 
Bering Sea catch is almost completely limited to 
those taken incidentally in the quest for king crabs. 
Furthermore, many fishermen, during periods of 
good king crab fishing, will release tanner crabs to 
save live-tank space for the more valuable king crabs, 
and may move away from concentrations of tanner 
crabs. Fluctuations in annual catches and CPUE, 
therefore, do not represent fluctuations in stock 
abundance. 
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TABLE 10. Catch and effort for tanner crabs by U.S. crab fleet in the eastern Bering Sea by month and l"X I" 
rectangles of longitude and latitude, 1972- 73. 

Month 

January 

Subtotal 

February 

Subtotal 

March 

Subtotal 

April 

Subtotal 

May 

Subtotal 

June 

Subtotal 

July 

Subtotal 

August 

Subtotal 

September 
October 
November 

Subtotal 

December 

ToTALS 

Area 

5464 
5465 
5563 

5464 
5563 
5564 
5565 
5664 

5464 
5563 
5564 
5565 
5661 

5563 
5661 

5563 
5564 

5464 
5564 
5565 

5464 
5562 
5565 
5661 
5664 
5666 
5667 

5665 

5670 
5564 

No. landings 

1972 

6.0 
1.0 
0.0 

7.0 

2.5 
4.0 
1.0 
1.0 
0.5 

9.0 

3.0 
1.0 
4.5 
1.5 
0.0 

10.0 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

2.0 
0.0 
0.0 

2.0 

0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 

1.0 

0.0 

0.0 

1.0 

1.0 

30.0 

1973 

2.0 
0.0 
0.5 

2.5 

4.0 
1.0 
2.0 
1.0 
0.0 

8.0 

0.5 
3.0 
2.0 
1.5 
3.0 

10.0 

1.0 
7.0 

8.0 

1.0 
0.5 

1.5 

2.5 
1.0 
2.0 

5.5 

0.5 
1.0 
1.0 
1.5 
0.5 
2.0 
0.5 

7.0 

1.0 

1.0 

1.0 

44.5 

Number pot lifts 

1972 

636 
90 

726 

365 
882 

55 
240 
200 

I, 742 

I ,050 
407 
878 
230 

2,565 

505 

505 

590 

590 

600 

600 

6, 728 

1973 

377 

36 

413 

2,095 
370 
685 
325 

3,475 

375 
I, 120 

230 
1,105 
1,366 

4,196 

700 
2,760 

3,460 

85 
41 

126 

258 
100 
195 

553 

50 
700 
421 

1,018 
317 
611 
100 

3,217 

290 

290 

BOO 

16,530 

1972 

2,256 
420 

2,676 

1,714 
6,555 

238 

566 
I ,526 

10,599 

6, !52 
812 

16,493 
1,870 

25,327 

1,401 

I ,401 

2,383 

2,383 

175 

175 

42,561 

No. crabs 

1973 

4,100 

5,068 

9,169 

9,378 
2,090 
1,382 
3,200 

16,050 

2, !50 
5,980 
I ,330 
3,750 
7,105 

20,313 

4,968 
9,687 

14,655 

2,220 
1,175 

3,395 

6,957 
9,320 
1,165 

17,442 

140 
285 

2,400 
4,500 

300 
4,078 

140 

II ,843 

554 

554 

39,000 

132,420 

Average 
crabs per pot 

1972 

4.7 
3.5 

3.7 

4.7 
7.4 
4.3 
2.4 
7.6 

6.1 

5.9 
2.0 

18.8 
B. I 

9.9 

2.8 

2.8 

4.0 

4.0 

0.3 

0.3 

6.3 

1973 

10.9 

140.8 

22.2 

4.5 
5.6 
2.0 
9.8 

4.6 

5.7 
5.3 
5.8 
3.4 
5.2 

4.8 

7 .I 
3.5 

4.2 

26.1 
28.7 

26.9 

27.0 
93.2 
6.0 

31.5 

2.8 
0.4 
4.1 
4.4 
0.9 
6.7 
1.4 

3.7 

1.9 

1.9 

48.8 

8.01 
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KING AND TANNER CRAB RESEARCH IN THE EASTERN BERING SEA, 1973 

by Murray L. Hayes and Gerald Reid* 

Research by the NMFS on king, Paralithodes spp., 
and tanner crabs, Chionoecetes spp., was increased in 
1973 over that conducted in recent years. The 
annual trawl survey was continued and its area ex
panded westward to cover the Bering Sea east of 
172°W and south of 58°N (Fig. 1 ). This area in
cludes all I oX 1 o rectangles where the Japanese 

FIG. 1. Areas surveyed, tagging locations, and stations where 
comparative trawl hauls were made by the NOAA fisheries 
research vessel Oregon and the NMFS chartered research vessel 
Mark I during June-August 1973. 

factoryship fleets reported catches in 1972 (Fishery 
Agency of Japan, 1973). Extension of the 1973 
trawl survey westward improved our knowledge of 
the distribution of tanner crabs and blue king crabs, 
P. platypus. The work was conducted from the 
NMFS chartered vessel Mark I during May 28 to 
July 20, and from the NMFS research vessel Oregon 
during July 9 to August 15, 1973. 

Before beginning the trawl survey, we tagged king 
crabs at eight locations to provide new estimates of 
the rate of exploitation for this stock. A total of 
3,125 animals were tagged: 2,115 with isthmus tags, 
465 with dart tags through the carapace, and 545 
with both types of tags. 

In addition to the data on crabs collected at each 
station, recordings were made of sea and weather 
conditions; XBT data; and data on the marine 
finfish collected with the crabs. Aboard the vessel 
Oregon we conducted a series of experiments on survival 
of tanner crabs after being caught in trawls and stored 
with fish. 

The bilateral fisheries agreement with Japan was 

*Northwest Fisheries Center, National Marine Fisheries Service, 
Seattle, Washington. 

renegotiated in December 1972 (U.S. Department 
of State, 1973). A major change from the earlier 
agreements was the division of the eastern Bering Sea 
into two areas for applying king and tanner crab 
catch quotas to the Japanese fishery. These areas and 
their respective catch quotas were defined m 
paragaph 3 of the current agreement (Fig. 2): 

ITo-

JAPAN 
4~0,000 Kino Craba 

1,000,000 Tanner C1aba 

M• U_$, S.It. 
150,000 Kina Crab• 

... 
81ERING SEA 

PACIFIC OCE A H 

FIG. 2. Eastern Bering Sea crab quotas for 1973 and 1974 
established by U.S.-Japan crab agreement December 1972 and 
U.S.-U.S.S.R. crab agreement February 1973. 

A. 270,000 king crabs and 6,000,000 tanner crabs in the area 
lying within the following designated boundaries: a line 
running from Cape Newenham on the Bering Sea coast 
of western Alaska, southwest to position 57°00' North 
Latitude, 168°00' West Longitude, thence due south to 
position 54°36' North Latitude, 168°00' West Longitude, 
and thence east to Cape Sarichef on the west coast of 
Unimak Island, Alaska. 

B. 430,000 king crabs and 8,000,000 tanner crabs outside the 
area designated above. 

The "southern" area (A. above) essentially con
tains the stock of king crabs that has been exploited 
by Japan, the U.S.S.R. and the United States in the 
eastern Bering Sea. 

Five U.S. observers were placed aboard the Japa-
nese crab motherships during the following periods: 

May 13 to June 15 Keiko Maru 
July 6 to August 19 Keiko Maru 
June 11 to June 30 Koyo Maru 
July 26 to August 19 Koyo Maru 
Their primary assignment was to verify catch 

statistics of the Japanese fleets and to collect biological 
and fishing data to verify application of the interim 
measures listed in the appendix to the crab agree
ment. In the past the Japanese fishery for tanner 
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crabs harvested 99% C. bairdi (Fishery Agency of 
Japan, 1972); fishing was concentrated in the 
"southern" area east of 168°W (Fishery Agency 
of Japan, 1973). In 1973 a major portion of the 
Japanese fishing effort was in the "northern" area 
where catches were observed to contain a large pro
portion of C. opilio. 

Between July 3 and July 14, 4,115 Japanese-type 
tanner crab pots were found in a U.S. contiguous 
fisheries zone near St. Paul and were confiscated by 
the U.S. Coast Guard (Wolotira, 1973). At the re
quest of the Coast Guard the vessel Mark I assisted 
recovery of this gear for two days. Species composi
tion, size composition and CPUE data were collected 
during this operation. We estimate that the 4,115 
pots contained 106,000 tanner crabs and 9,100 king 
crabs. Of tanner crabs examined aboard the Mark I, 
7l% were C. bairdi, 22 % were C. opilio, and 7% 
were hybrids. Very few females were found. All 
king crabs found were P. platypus, of which about 60% 
were females. 

SuRvivAL oF TANNER CRABS AFTER CAPTURE IN 

TRAWLS 

Large numbers of tanner crabs, C. bairdi and C. 
opilio, are caught incidentally to trawling by Japanese 
fishing vessels in the eastern Bering Sea (Balsiger, 
1972; National Marine Fisheries Service, 1972). 
Fukuhara and Worlund (1973) compiled data col
lected by U.S. observers on incidental catches taken 
by the eastern Bering Sea mothership trawl fishery 
and independent trawlers. Using the observer data 
to estimate incidence of tanner crabs in trawl catches 
by time and area during 1973 and data on catches 
made in 1971 (the last year for which complete data 
are available) these authors have estimated that more 
than 106 million tanner crabs were caught by the 
trawl fishery in 1971. 

In some instances the crabs are partially sorted 
from the fish catch aboard the fishing vessel and re
turned to the sea. In many cases, however, the 
crabs are transported to the factoryship and stored 
in bins aboard the factoryship until the fish are pro
cessed. When the fish are processed aboard the 
factoryship they are conveyed from the storage bins, 
at which time the crabs and trash are sorted from the 
fish catch, and returned to the sea. The crabs are 
subject to stress in the trawl or Danish seine, in the 
cod-end (wet) or cargo net (dry) during transport; 
in the bins during storage; and during handling 
while being transferred and sorted. 

A series of experiments were conducted aboard the 
vessel Oregon during the summer of 1973 to study 
mortalities which might result from such capture and 
handling. 

Procedure 

All experiments were conducted using moderate to 
large catches of mixed fish, crabs and other inverte
brates (more than about 1,000 kg total catch). In 
general, the cod-end of the trawl was dumped into a 
fish bin. Crabs were sorted from the catch of fish 
and other invertebrates and placed in metal tubs. If 
a survival experiment was scheduled, crabs were 
selected, sorted, and exposed to the designated ex
perimental conditions. The crabs were carefully 
selected to avoid specimens with broken or crushed 
shells or with appendages damaged or torn off. 
When placed in the experimental containers, they 
were placed dorsal side upwards and spaced uniform
ly in their respective layers. In experiments with 
fish we generally used a "run-of-the-catch" mixture 
of predominantly flatfish. All in all we judge that 
handling practices were more gentle than would be 
experienced in a commercial factory. 

Survival resulting from each experimental treat-

TABLE I. SurvivaP of tanner crabs, C. bairdi and C. opilio, following their capture in trawls and storage on deck 
in air at ambient temperature (5 to l0°C) for different periods of time. 

C. bairdi C. opilio 
Time of 
storage Males Males 
in air Females Females 

(hours) >110mm <110mm with eggs >110mm <llOmm with eggs 

0 10/102 8/10 lOflO 8/10 
6 8/10 7/10 9/10 10/10 

12 2/ 10 7fl0 7/10 7/10 
24 0/10 5/10 5fl0 3jl0 
48 Of lO 0/10 0/10 0/10 

1 Survival determined by examination of crabs after holding in a tank of constantly renewed salt water for 48 hours. 
2 Numerator designates number of animals alive after experimental treatment ; denominator designates number of animals sub

jected to the respective treatment. 
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TABLE 2. Survival of tanner crabs, C. bairdi, with old 
shells following their capture in trawls and storage with 
fish and invertebrates for different periods of time. 

Time of 
storage Males 

mixed with Females 
fish >IIOmm <llOmm (with eggs) 

0 9/101 8/10 10/10 
3 5/10 7/10 8/10 
6 3/10 7fl0 5fl0 

12 3/10 OflO 1/10 
24 OflO 0/10 1/10 
48 OflO OflO 

1 Numerator designates number of animals alive after ex
perimental treatment; denominator designates number of 
animals subjected to the respective treatment. 

TABLE 3. Survival of tanner crabs, C. bairdi, following 
their capture in trawls and storage for 12 hours in a 
simulated fish bin at depths from 0 to I . 2 meters (0 
to 4 feet). 

C. bairdi c. opilio 

Depth of Males Females Females 
storage (>110 (with (with 

(m) mm) eggs) eggs) Juveniles1 

0 3/62 5/5 5/9 14/20 
0.3 0/6 1/5 0/9 Of20 
0.6 0/6 1/5 0/9 Of20 
0.9 0/6 0/5 0/9 0/20 
1.2 0/6 2/5 0/9 0/20 

I ' Both sexes, 45-55 mm carapace width. 
2 Numerator designates number of animals alive after experi

mental treatment ; denominator designates number of 
animals subjected to the respective treatment. 

ment was determined by careful inspection of the 
crabs for movements of appendages-especially any 
perceptible movement of the gill sweepers or mouth 
parts. Since delayed mortality may be important, 
animals apparently alive at the end of the experi
mental treatment were placed in a tank of continuous
ly repewed salt water (time of complete water ex
change, six minutes) and again inspected at intervals 
for 48 hours. 

Results of three experiments are tabulated in 
Tables 1, 2, and 3. 

Discussion 

We find little data in the literature which bear on 
this problem. In the eastern Bering Sea U.S. scien
tists reported observations on the mortality of king 
crabs released from a trawl fishery. In 39 observa
tions made in the spring and 53 made in the fall of 
1954, the greatest mortality of both sexes occurred 

when crabs were in a soft shell condition (INPFC, 
1956). For tanner crabs, McLeese (1968) has 
described experiments in which spider crabs, Chio
noecetes opilio, were stored in moist air temperatures of 
3°C, 8°C and l3°C. The times to 50% mortality at 
3°C and l3°C were 1.6 and 8.5 days, respectively. 

Our experiments were designed to study mortality 
of tanner crabs under conditions similar to those that 
would be encountered in a commercial fishery. 

In Experiment No. I crabs were caught in trawls 
and subsequently exposed to air at ambient tem
perature of about 5 to l0°C (40 to 50°F) for different 
periods. This experiment was designed to simulate 
conditions on fishing vessels where crabs are held on 
deck before release. Even though our experimental 
animals were carefully . selected from the catch, 
mortality of controls (zero storage time) indicates 
that capture in trawls causes sufficient stress to kill a 
portion of the catch. Results shown in Table 1 in
dicate that considerable mortality occurred during 
the first 12 hours of exposure, that more than one
half the animals died after 24 hours of exposure, and 
that very few survived after 48 hours of exposure to 
a1r. 

In Experiment No. 2 crabs were caught in trawls 
and stored in tubs on deck mixed with fish and other 
invertebrates for different periods. This experiment 
was designed to simulate conditions on fishing vessels 
where trawl catches may be dumped on deck and the 
crabs exposed to moist air while mixed with fish and 
miscellaneous invertebrates. Results shown in Table 
2 indicate that considerable mortality occurred dur
ing and after the first three hours of storage, that more 
than one-half the animals died after six hours of 
storage, and that few crabs survived after 12 hours of 
storage mixed with fish . 

In Experiment No. 3 crabs were caught in trawls 
and stored at different depths in a fish bin for 12 
hours. This experiment was designed to simulate 
conditions on commercial fishing vessels where mixed 
trawl catches may be deposited in storage bins and 
held before processing. Crabs were sorted from the 
fish and trash by depth in the bin and examined for 
mortality. Results shown in Table 3 indicate that 
survival was approximately one-half for those animals 
near the surface of the bin, but that few crabs survived 
when buried in fish more than 0.3 meters (I ft) in 
depth. 

Differences in survival among life history categories 
was not demonstrated, although females with eggs 
seemed more hardy than the males in these experi
ments. 

These preliminary experiments indicate that mor
tality of crabs incidentally caught in trawls does oc-
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cur and that it may exeed 50% if crabs are held be
yond six hours or if they are buried in masses of fish. 
Data indicate that survival decreased with increased 
time on deck, mixture with fish, and pressure of 
overlying catches. 

DISTRIBUTION AND RELATIVE ABUNDANCE OF CRABS 

IN 1973 

King crabs 

The trawl survey in 1973 was conducted between 
June 26 and August 12 and included 124 stations in 
the southeastern Bering Sea. Few king crabs, P. 
camtschatica, were found in stations west of 166°W. 
Stations along the northern and eastern boundary of 
the survey contained approximately 4% of the king 
crabs caught, but shallow water and closeness of land 
suggest that areas not surveyed in these directions 
contained small numbers of crabs. Results of the 
trawl survey are shown on a series of figures which 
display a map of the eastern Bering Sea with our 
sampling grid superimposed. The numbers shown 
on these figures are the actual catches made, ex
panded by the area swept by the research trawl to 
number of crabs per square mile. The squares on 
these figures represent the 400 square miles surround
ing each trawl station. 

The distribution and relative abundance of male 
king crabs over 135 mm in carapace length during 
the 1973 trawl survey are plotted in Fig. 3. In com
paring this figure with those from earlier surveys 
(Hayes and Balsiger, 1974) it should be noted that the 
large crab category was previously 120 mm and 
larger. Large male king crabs in 1973 were distrib
uted east of 167°W in a band extending about 100 
miles northward from the Alaska Peninsula. There 
were concentrations of large males in areas about 60 
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FIG. 3. Distribution and relative abundance of male king crabs, 
Paralithodes camtschatica, larger than 134 mm in carapace length 
in 124 trawl catches in the southeastern Bering Sea, June 26 to 
August 12, 1973. (Each square is 400 square miles and the 
number is the trawl catch per square mile of area swept.) 
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FIG. 4. Distribution and relative abundance of male king crabs, 
Paralithodes camtschatica, II 0 to 135 mm in carapace length in 
124 trawl catches in the southeastern Bering Sea, June 26 to 
August 12, 1973. (Each square is 400 square miles and the 
number is the trawl catch per square mile of area swept.) 

miles north of Unimak Island and about 60 miles 
north of Black Hill (midway between Port Moller 
and False Pass on the Alaska Peninsula). 

The distribution and abundance of male king crabs 
between 110 and 134 mm in carapace length are 
shown in Fig. 4. This size category was selected as 
an index of recruitment and contains crabs that 
should be recruited to the fishery during the next two 
years, based on analyses of growth data during 1966-
68. Male crabs in this category were distributed in 
the same general pattern as large males. 

The distribution and relative abundance of female 
king crabs larger than 100 mm in carapace length are 
plotted in Fig. 5. Large females were concentrated 
in a band approximately 60 miles wide from Unimak 
Pass to Black Hill and throughout the eastern portion 
of Bristol Bay. Spawning was complete by July 1 
since nearly all females examined were newly molted 
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FIG. 5. Distribution and relative abundance of female king 
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114 ANNUAL REPORT 1973-NORTH PACIFIC COMMISSION 

H 

G 

D 

c 
B 
... 

170" 

BERING SEA 
26 25 24 23 22 21 20 19 18 I 

rr 
\ 
I 0 0 

0 0 0 

v 0 0 0 0 

,• 0 0 0 0 0 

0 0 it o I!V 0 0 

0 -Q.~o 6, 0 

0 0 0 

0 0 

0 

z 3 • • 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 olooo 
0 0 ... 

0 

0 

--~Q. 

6 7. 0 . ~ ~ .~ ;;.< .... ~ !'-" 

0 .. 0 101 oz- 0 0 .a• 
0 101 203109 "'"' 043~ 

0 0 0 •I'M """" 709217-v 
0 0 0 0 0 21 1115 "R40!1 o{ 
·0 0 0 •• 0 0 100 """"'"' ~ 15Z~J17 .. .,ioa!J,.g.~~~ -
""'"' ... )' 0 

JL. .,. ~'i'?D~Z 
~] Q .. 

PACIFIC 

"' OCEAN 

56" 

54" 

FIG. 6. Distribution and relative abundance of male king crabs, 
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in 124 trawl catches in the southeastern Bering Sea, June 26 
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FIG. 7. Distribution and relative abundance of female king 

crabs, Paralithodes camtschatica, smaller than I 00 mm in carapace 
length in 124 trawl catches in the southeastern Bering Sea, 
June 26 to August 12, 1973. (Each square is 400 square 
miles and the number is the trawl catch per square mile of 
area swept.) 

and carried full clutches of new eggs. 
The distribution and relative abundance of juve

nile king crabs (those of both sexes less than 100 mm 
in carapace length) are shown in Fig. 6 and 7. Again, 
these animals were distributed in a band about 50 
miles wide from Unimak Pass to Black Hill and 
throughout the eastern part of Bristol Bay. 

In examing these figures it appears that large males 
are more widely distributed than large females. 
Juveniles are concentrated even more than large 
females and show a tendency to be found toward the 
shorelines and head of Bristol Bay. 

The 1973 survey was extended westward to 172°W. 
We did not find P. camtschatica westward of 167°W ex
cept for five individuals taken at Station H-21 near 
St. Paul Island. We did catch P. platypus at eight 
stations north and west of the Pribiloflslands (Fig. 8). 
Large males were caught at each of these stations. 
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FIG. 8. Distribution and relative abundance of male and female 
king crabs, Paralithodes platypus, in 124 trawl catches in the 
southeastern Bering Sea, June 26 to August 12, 1973. (Each 
square is 400 square miles and the number is the trawl catch 
per square mile of area swept.) 
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FIG. 9. Length frequency polygons for 56 male and 181 female 
P. platypus caught northwest of the Pribilof Islands during the 
1973 trawl survey. 

Females were concentrated in those two stations closest 
to St. George. Length frequency data for P. platypus 
captured appear in Fig. 9. 

Tanner Crabs 

The 1973 trawl survey was expanded from the area 
historically sampled northwestward from Unimak 
Pass along the edge of the continental shelf to 172°W 
to provide additional information on the summer 
distribution of the two species of tanner crabs. - In 
1971 the survey was also expanded westward oc
cupying stations generally north and east of the 
Pribilof Islands beyond the limits of the 1973 survey 
(Karinen, 1974). We will first present the results 
from the 1973 survey and then compare these with 
the 1971 survey. 
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crabs, ChioTUJecetu bairdi, smaller than 130 mm in carapace 
width in 124 trawl catches in the southeastern Bering Sea, 
June 26 to August 12, 1973. (Each square is 400 square 
miles and the number is the trawl catch per square mile of 
area swept.) 
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FIG. 12. Distribution and relative abundance of female tanner 

crabs, Chionoecetes bairdi, larger than 84 mm in carapace width 
in 124 trawl catches in the southeastern Bering Sea, June 26 
to August 12, 1973. (Each square is 400 square miles and the 
number is the trawl catch per square mile of area swept. ) 
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Fto. 13. Distribution and relative abundance of female tanner 
crabs, ChioTUJecetes bairdi, smaller than 85 mm in carapace width 
in 124 trawl catches in the southeastern Bering Sea, June 26 
to August 12, 1973. (Each square is 400 square miles and 
the number is the trawl catch per square mile of area swept.) 
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Fto. 14. Distribution and relative abundance of male tanner 
crab~, ChioTUJecetes opilio, larger than 109 mm in width in 124 
trawl catches in the southeastern Bering Sea, June 26 to August 
12, 1973. (Each square is 400 square miles and the number 
is the trawl catch per square mile of area swept.) 

0 

c 

I 

t 
l 
i 
I 
I 
I 
i 
~ . 

170" 

BER ING SEA 

26 25 Z4 23 22 21 20 19 

, I I 

' I 
\ 
' lioom ' 
'• 

""' 
,,. 0 

·-· ... , ... 1m. 
: ,- ~~ til •• .... ~ .... 0" X X 

0 - X 

_j_ 0 

I 

18 I 2 ' • 

i"" "'"' 
60110 

0 ~~,.~~ 
0 l 'f!~"' 

0 131 ~, ..... 

0 \!0 

-:Z:l 

• • T 8 9 $ 
;.f~~.~ 

0 0 0 0 0 - 0 D 

~·· 0 0 0 0 0 0 0 0 

"'- 0 
0 0 101 0 0 0 o l/ 

912 "" "" 
0 0 0 o o o( 

-·~~ p ""''"""' ~· ....... 0 0 .. -:;:; 
.. "*"~ "'' 0 ....... ~, Q 

~""""'" ~""" 
... h 0 ~l/a. c>~ ~lfll 
r"1 l~_")l: q oq 
~-1{-.~ PACIFIC 
~ '\> OCEAN 

~ .. 

~&· 

Fto. 15. Distribution and relative abundance of male tanner 
crabs, Chionoecetes opilio, smaller than II 0 mm in carapace width 
in 124 trawl catches in the southeastern Bering Sea, June 26 
to August 12, 1973. A concentration of juveniles of both 
sexes was found at stations marked with J. (Each square is 
400 square miles and the number is the trawl catch per square 
mi Je of area swept.) 
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Large C. bairdi males (130 mm and larger in car
apace width) were principally distributed in a cres
cent-shaped band about 120 miles wide parallel to, 
and immediately north of the Alaska Peninsula from 
Port Heiden to Unalaska Island, and then north
westward to the Pribilof Islands (Fig. 10). They 
were most abundant north of the Fox Islands and 
northwest of Black Hill. Smaller C. bairdi males 
(less than 130 mm in carapace width) were distri
buted in the same area as larger males (Fig. 11 ). 

Mature C. bairdi females (equal to or more than 
85 mm in carapace width) were distributed in the 
same areas as large males (Fig. 12). Smaller C. 
bairdi females (less than 85 mm in carapace width) 
were distributed in the same areas as larger females 
(Fig. 13). 

Large C. Opilio males (those 110 mm and larger) 
were distributed from Black Hill westward to 172•w 
(Fig. 14). A significant concentration of newly 
molted and soft males was found 80 miles north of 
Unimak Island. Few large males were found close 
to the Alaska Peninsula or in water shallower than 
50 fathoms. Large catches made along the north 
edge of our station pattern suggest that the distribu
tion of large C. opilio in summer extends northward 
of 57°N between 165° and 17o•w. Small C. opilio 
males (those less than 110 mm in carapace width) 
were distributed similarly to larger males (Fig. 15). 

C. opilio females (Fig. 16) showed more limited dis
tribution than males. Mature females were generally 
found west of the longitude of Cape Sarichef (165°W). 

In addition to C. opilio crabs plotted in Fig. 14-16, 
large numbers of juveniles 40-50 mm in carapace 
width were captured at seven stations about 90 miles 
north of False Pass (Fig. 15) and at Station B-1 about 

" 
F 

E 

A 

z 

170" 

BERING SEA 

2625242322212019 18 I z 3 • 
' ' 
\ . ~ .. 0 . 

0 0 0 

" 0 0 0 0 

/ ..... f<.•o•azo).,. ssoo 
10) 0 (j:"' X y~ '0 0 0 0 

o -0 'x o o lO o o 
oo~oopc; 

0 0 l""fl 0 0 

0 q,). -
0 \lO 

71-

• 6 7 • .~ 3. 

~~"~·''"" 
0 0 0 0 0 - 0 0 

58" 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 ov 
0 0 0 0 0 0 0 0 0 o{ .... ·p 1:780000000'1-~ 

lOt 0 0 0 0 0 ,.2...~. • 
;Qoooo 
o o ,. o ;'a_ -.. ~'i? D 
~0~ >;! .,8 
IY (f. '\7 PACIFIC 
Q: OCEAN 

56' 

... 
FIG. 16. Distribution and relative abundance of female tanner 

crabs, ChioTWecetes opilio, in 124 trawl catches in the southeastern 
Bering Sea, June 26 to August 12, 1973. A concentration of 
juveniles of both sexes was found at stations marked with J 
(See Fig. 15). (Each square is 400 square miles and the 
number is the trawl catch per square mile of area swept.) 
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FIG. 17. Bottom temperatures in •c on Mark I and Oregon 
trawl surveys in 1973. Tow number indicated in upper cor
ner; upper left= Mark I, upper right = Oregon. 

70 miles northwest of Dutch Harbor. These five 
catches ranged from 400 to 14,000 juveniles. 

In 1971 and 1973 we extended our trawl survey 
westward and northward from the historically sur
veyed area to better define distribution of tanner 
crabs. In 1971 the station pattern was extended 
northward to 58°40'N and l70°W; stations were 
located on a 40-mile grid pattern (one-fourth the 
usual density). In 1973 the regular station was ex
tended northwestward from Unimak Pass past the 
Pribilof Islands to 172°W, but time was not adquate 
to sample the northcentral area from 57°N between 
165° and 171 °W. 

Comparing results of these two extended surveys 
suggests that large C. bairdi are mainly concentrated 
in the area immediately north of the Alaska Peninsula 
and the Fox Islands. Since the breeding season 
was in progress during the 1971 survey and was barely 
completed in 1973, this concentration may also reflect 
spawning migration. Juvenile C. bairdi of both sexes 
were found throughout the distribution of adults but 
also westward to 172°W, the limit of the survey. The 
distribution of C. bairdi northward appears limited 
to waters generally warmer than 2•c (Fig. 17). 

Again comparing results of the two extended sur
veys, male C. opilio were distributed westward of 
162°W and were particularly abundant in the north 
central portion of the survey area. Large C. opilio 
females were less widely distributed than large males 
and were concentrated northwest of Unimak Pass. 
Juveniles of both sexes were more widely distributed 
than mature animals. Few C. opilio were found in 
stations closest to the Alaska Peninsula. C. opilio were 
generally found in waters colder than those occupied 
by C. bairdi, and large catches were sometimes taken 
at stations with temperatures lower than o•c (1971-
72 surveys). 
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ABUNDANCE OF CRABS IN RECENT YEARS 

King Crabs 
The estimates of relative abundance presented in 

this report were expanded to population estimates 
using the techniques previously described by Hoopes 
and Greenough (1970). The 1973 estimates were 
compared with the estimates obtained from the spring 
surveys of 1968, 1969, 1970 and 1972. Total popula
tion estimates were not made for the 1971 trawl survey. 
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FIG. 18. Estimates of male king crab abundance by 10 mm 
length classes from the 1968, 1969, 1970, and 1972 spring 
research cruises in the eastern Bering Sea. 

TABLE 4. Estimated abundance of male king crabs in 
the eastern Bering Sea based upon trawl surveys of 
U.S. research vessel in the spring of 1968, 1969, 1970, 
1972, and 1973. 

Estimated abundance (millions) 

Year <120mm ~120mm <135mm ~135mm 

1968 22.2 18.7 

1969 51.8 19.5 
1970 16.3 10.5 
1972 19.7 10.6 
19731 71.5 15.0 

1 Large category changed to 135 mm for 1973 since this is 
length that corresponds to the minimum legal size of 6! 
inches in carapace width (158 mm in carapace width). 

The effort in that year was geographically expanded 
to better define the western and northern limits of 
the C. bairdi population which reduced the number of 
trawl hauls made in the areas of earlier surveys for 
king crabs. 

Figures 18 and 19 are graphs that present estimates 
of male and female king crab abundance by 10-mm 
length classes for the spring-summer trawl cruise in 
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FIG. 19. Estimates of female king crab abundance by 10 mm 
length classes from the 1968, 1969, 1970, and 1972 spring 
research cruises in the eastern Bering Sea. 

TABLE 5. Estimated abundance of mature female king 
crabs (90 mm carapace length or greater) from trawls 
survey data taken in 1968, 1969, 1970, 1972, and 1973.) 

Estimated abundance 
Year (millions) 

1968 53.7 
1969 28.4 
1970 12.9 
1972 13.6 
1973 76.1 
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1968, 1969, 1970, 1972 and 1973. Tables 4 and 5 
provide abundance estimates for male and female 
king crabs, respectively. 

Tanner crabs 

Abundance estimates of large male C. bairdi have 

TABLE 6. Catch per 1-hour trawl haul of male C. bairdi 
(130 mm carapace width or greater) taken in spring 
surveys, 1969-73. 

No. Stations with 
stations C. bairdi Total 

Year fished ~130mm catch CPUE3 

19691 772 64 9,286 145.1 
1970 782 72 2,959 41.1 
1971 51 28 387 13.8 
1972 103 54 416 7 .7 
1973 124 76 3,978 52.3 

1 In 1969 tanner crabs were not identified by species. Data 
of other years suggest that less than I% of C. opilw crabs 
caught are larger than 130 mm in carapace width. Be
cause data in this table are for crabs over 130 mm, it was 
assumed that those crabs recorded here for 1969 were C. 
bairdi. 

2 Excludes replicate samples. 
3 Based only on stations with C. bairdi ~ 130 mm. 
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FIG. 20. Estimates of male C. bairdi abundance by 5 mm width 
classes for the southeastern Bering Sea based on samples col
lected during 1970, 1972, and 1973 trawl surveys. 

shown a marked decline between 1968 and 1972. 
Figure 20 contrasts estimates of abundance of male 
C. bairdi by 5-mm width increments for 1970, 1972 
and 1973. Table 6 compares 1969- 73 catches (per 
standard trawl haul) of male crabs that were over 
130 mm in carapace width. 

TRENDs IN THE CoMMERCIAL FISHERIEs 

In 1972 Japan met her production quotas of 37,500 
cases of king crabs and 14,000,000 (plus 10% ) tanner 
crabs. The Japanese quota and catch were un
changed from 1971. The U.S. king crab harvest in
creased by about two-thirds from 2.4 million crabs in 
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FIG. 21. Total king crab catch, total fishing effort, and catch 
per unit of effort of the U.S. commercial fishery in the eastern 
Bering Sea, 1966-72. 
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1971 to 4.0 million crabs in 1972. In contrast, the 
U.S. catch of tanner crabs decreased by about one
third from 61,000 crabs in 1971 to 43,000 crabs in 
1972. (Data in this section are from Fishery Agency 
of Japan, 1973; Jackson, 1974). 

United States 

The U.S. harvest of king crabs in the eastern Bering 
Sea during 1972 was 3,994,356 crabs; an increase of 
66% over the 1971 catch and all time high for the 
United States in the Bering Sea. The total U.S. 
effort also reached a new high level, but CPUE was 
nearly identical to that of 1971- 19.5 crabs per pot 
in 1972 compared to 20.3 in 1971 (Fig. 21). 

Figure 22 shows the frequency distribution for 
10-mm size groups of the U.S. commercial catch for 
1969 through 1972. The distributions in 1969 and 
1970 were remarkably similar, whereas the shift to 
the right in 1971 and 1972 probably resulted from a 
combination of the exploitation of new fishing grounds 
and a new minimum size limit imposed in 1971. 

The U.S. tanner crab production dropped from 
482,307 crabs in 1970 to 61,347 crabs in 1971 and 
42,561 in 1972. Catch-per-unit-effort data for tanner 
crabs do not reflect condition of the stock since an 
undetermined large portion of the tanner crab catch 
is made incidentally to the catch of king crabs. 

Japan 
Japan filled her 1972 quota of 37,500 cases with a 

catch of 874,210 king crabs, of which 9.4% were 
caught by tangle nets. In 1971 Japan filled her 
quota of 37,500 cases with a catch of 885,620 crabs, 
of which 21% were caught in tangle nets. King crab 
CPUE values for tangle nets remained at 6. 7 crabs 
per tan in 1972 (Fig. 23) but increased slightly from 
0.6 to 0. 7 king crabs per pot in 1972 for the pot fishery. 
The CPUE values for king crabs become increasingly 
less meaningful as indicators of stock condition for 
this species since a major proportion of the total catch 
is taken incidentally by the effort directed at tanner 
crabs. The average size of a king crab in the catch 
increased slightly from 144.5 mm (carapace length) 
in 1971 to 146.3 mm in 1972 (Fig. 24). 

The Japanese tanner crab catch was essentially un
changed with a total catch of 15,593,090 as com
pared to 15,738,800 crabs in 1971. Of the tanner 
crabs processed in 1972, 97% were taken by the pot 
fishery, compared with 95% in 1971. The catch
per-unit-effort in Japan's tanner crab pot fishery 
showed a slight increase from 13.4 in 1971 to 13.8 
crabs per pot in 1972 (Fig. 25). The average size of 
tanner crabs showed a decline of 2 mm from 155.8 in 
1971 to 153.8 in 1972. 
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1966-71. 
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STATISTICS OF JAPANESE MOTHERSHIP SALMON FISHERY 

by A. E. Peterson and H. A. Gangmark* 

Statistics of annual catch, fishing effort, and catch
per-unit-of-effort (CPUE) for the Japanese mother
ship salmon fishery in 1972 (INPFC, 1974) are listed 
in Table 1 with corresponding data for 1952- 71 
(Peterson, 1974). Figures 1 to 5 show the statistics 
for the 21-year period. 

SocKEYE SALMON 

The catch of 3.2 million sockeye salmon in 1972 
was lower than in 1971 and, in fact, was the lowest 
catch since 1953. Fishing effort in 1972 was similar 
to that of recent years. Sockeye CPUE in 1972 was 
slightly lower than in 1971 and, as such, was the lowest 
in the fishery's history. Best catches were taken 

•Northwest Fisheries Center, National Marine Fisheries Service, 
Seattle, Washington. 
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FIG. I. Sockeye salmon catch, fishing effort, and catch per unit 
of effort , Japanese mothership salmon fishery, 160°E to 175°W, 
1952-72 (Entire season). 

southwest of the western Aleutian Islands m late 
May. 

PINK SALMON 

The 1972 catch of 3.8 million pink salmon (3.6 
million excluding the May catch) was mediocre for 
an even-numbered year. This catch exceeded that 
of 1970 but was slightly lower than that of 1968. 
Highest catches were taken in the western Bering Sea 
in late June. 

CHUM SALMON 

The highlight of the 1972 fishing season was the 
large catch of chum salmon (13.4 million); the largest 
chum salmon catch since 1958. Chum salmon 
CPUE in 1972 was the highest since 1955. Follow
ing the pattern of other recent years, the best chum 
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TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch-per-unit-of-effort-160°E to 175•w, 
1952- 720 

Species of salmon 

Year Sockeye1 Pink2 Chum1 Coho1 Chinook1 Tot all 

Catch-Thousands of fish 
1952 738 698 629 24 I 2,091 
1953 1,534 2,892 2,678 307 3 7,414 
1954 3,382 2,698 8,254 675 57 15,071 
1955 9,456 9,108 14,012 I ,467 43 34,164 
1956 8,702 6,589 15,316 3,393 117 34,170 
1957 19,403 17,204 8,877 193 25 46,042 
1958 10,708 7,859 14,048 3,106 38 35,832 
1959 9,125 18,642 12,856 I ,359 63 42,326 
1960 12,879 1,826 10,517 862 180 26,424 
1961 12,998 3,226 6,128 281 31 22,704 
1962 10,590 1,011 6,372 I ,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 3,609 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 13,373 580 261 21,227 

Fishing effort-Thousands of tans 
1952 472 394 471 199 471 471 
1953 1,314 I ,027 I ,314 619 1,314 I ,314 
1954 2,547 2,265 2,547 I ,253 2,547 2,547 
1955 5,761 4,511 5,761 2,392 5,761 5,761 
1956 8, 729 6,908 8,729 3,127 8, 729 8, 729 
1957 6,213 4,180 6,213 I ,262 6,213 6,213 
1958 7,207 5,628 7,207 2,681 7,207 7,207 
1959 7,096 5,957 7,096 I ,226 7,096 7,096 
1960 6,518 5,921 6,518 2,848 6,518 6,518 
1961 4,994 4,538 4,994 I ,459 4,994 4,994 
1962 5,851 4,918 5,851 2,231 5,851 5,851 
1963 5,954 5,186 5,954 1,399 5,954 5,954 
1964 7,518 6,586 7,518 2,307 7,518 7,518 
1965 6,110 5,165 6,110 I ,488 6,110 6,110 
1966 5,195 4,207 5,195 693 5,195 5,195 
1967 5,231 4,120 5,231 525 5,231 5,231 
1968 5,925 4,838 5,925 I ,025 5,925 5,925 
1969 6,217 5,160 6,217 928 6,217 6,217 
1970 6,028 5,120 6,028 I ,002 6,028 6,028 
1971 5,839 4, 720 5,839 382 5,839 5,839 
1972 5,827 4,946 5,827 495 5,827 5,827 

Catch per unit effort- Number of fish per tan 
1952 1.57 1.77 1.34 Ool2 Oo0021 4.44 
1953 1.17 2o82 2004 0050 Oo0023 5064 
1954 1.33 1.19 3024 Oo54 Oo0224 5092 
1955 1.64 2o02 2.43 Oo61 Oo0075 5o93 
1956 1.00 0095 I. 75 1.08 Oo0134 3091 
1957 3012 4ol2 1.43 Oo15 000040 7.41 

Continued 0 0 0 
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TABLE I. Continued. 

Species of salmon 

Year Sockeye1 Pink2 Chum1 Coho1 Chinook1 TotaJI 

1958 1.49 1.40 1.95 1.16 0.0053 4 .97 
1959 1.29 3.13 1.81 1.11 0.0089 5.96 
1960 1.98 0.31 1.61 0.30 0.0276 4.04 
1961 2.60 0.71 1.23 0.19 0.0062 4 .55 
1962 1.81 0.21 1.09 0.69 0.0209 3.38 
1963 1.50 1.20 0.98 1.35 0.0148 3.94 
1964 0.94 0.33 1.15 1.53 0.0545 2.92 
1965 1.97 0.82 0.99 0.79 0.0303 3.79 
1966 1.40 0.58 1.65 0.67 0.0400 3.67 
1967 1.55 1.87 1.31 0.43 0.0243 4.41 
1968 1.08 0.75 1.37 0.79 0.0610 3.30 
1969 0.95 1.33 1.24 1.24 0 .0891 3.62 
1970 1.15 0.31 1.60 0.18 0.0725 3.14 
1971 0.61 1.66 I. 71 1.18 0.0353 3.83 
1972 0.55 0. 72 2.30 1.17 0.0448 3.64 

1 May-August. 
2 June-August. 
a July-August and excluding Bering Sea. 
Sources: 1952-71 from Peterson (1974) ; 1972 from INPFC (1974). 
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salmon catches were taken in the northern Bering Sea 
east of 175°E in July. 

CoHo SALMON 

The 1972 catch of 615,000 coho salmon (580,000 
excluding catches before July I) was better than in 
1970 or 1971 but less than in 1969 (Fig. 4). Coho 
salmon CPUE in 1972 was similar to that of 1969 
and 1971 but much higher than in 1970. Best 
catches were taken between 165°E and 175°E south of 
the Aleutians in July. 

CHINOOK SALMON 

The 1972 catch of 261,000 chinook salmon ex
ceeded that of 1971 but was lower than in the three 
preceding years, 1968-70. Best catches of chinook 
salmon in 1972 were made in the northern Bering 
Sea from late June to mid July. 
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SABLEFISH INVESTIGATIONS, 1971-73 

by Kenneth N. Thorson and Herbert H. Shippen* 

The 1971 and 1972 Reports of the INPFC Sub
Committee on Northeast Pacific Groundfish recom
mended that member nations intensify research on 
sablefish (blackcod), Anoplopoma fimbria, and obtain 
information on sex and age composition, growth and 
mortality rates, recruitment, and stock interrela
tionships throughout the range of the species. This 
recommendation was made because of uncertainty 
concerning the effects of current levels of exploitation 
on the stocks. In response to the recommendations 
the U.S. National Marine Fisheries Service (NMFS) 
launched a sablefish investigation program in 1971. 
Shippen (1974) described results of the first year of 

*Northwest Fisheries Center, National Marine Fisheries Service, 
Seattle, Washington. 

that research. The present paper describes (1) re
search conducted in 1973 and (2) 1971-72 research 
which was not reported by Shippen. 

The main emphasis of NMFS sablefish research 
has been the investigation of stock interrelationships, 
primarily through tagging experiments. This re
search has developed into a cooperative study in
volving NMFS, the California Department of Fish 
and Game, the Pacific Scientific Research Institute 
of Marine Fisheries and Oceanography (TINRO) of 
the U .S.S.R., and the Fish Commission of Oregon. 
Research cruises by these agencies that have included 
tagging of sablefish are listed in Table 1. 

RELEASES AND RETURNS OF TAGGED SABLEFISH, 1971- 73 

Since the beginning of the tagging program in the 

TABLE I. Research cruises of the U.S. and U.S.S.R. concerned with sablefish resource assessment and tagging, 
1971- 73. 

Year Agency1 Vessel Cruise period Area of operation Fishing gear 

1971 NMFS John N. Cobb 4/21- 6/ 7 Washington-Oregon Traps 
CDF&G N.B. Scofold 5/19- 6/ 8 Southern California Setline 
CDF&G N. B. Scofield 7f27- 8/11 Central California Trawl and setline 

NMFS John N. Cobb 10fl4-10f26 Oregon Trap and trawl 
·········---- ------ --- -·-···· ,. . ···· ············ ... .... ......... ........... ... ...... · · · ··· ····· ·-- -·-··-·--·-·· 

1972 NMFS John N. Cobb 2/ 1- 2/ 9 Puget Sound, Washington Trawl 

NMFS George B. Kelez 2/10- 3/10 Southeastern Alaska Trap 

CDF&G N. B. Scofield 5/ 6- 5f 7 Northern California Setline 
5f 8- 5/16 

TINRO Ogon 8/ 2 Central California Trawl 

7/31- 8/ 2 Northern California 

9f 2- 9/ 4 Northern Washington 
10fl6-lljl7 Oregon-southern Washington 

NMFS Tonquin 8/31- 9/16 Oregon Trap 
·····----------------------------- ---- -- --------· ·····---------·-··· ······· ·· ········· ······-------··------------------ --- --------------- -·--

1973 NMFS John N. Cobb 2/26- 3/ 2 Puget Sound, Washington Trawl 
NMFS Commando 4/12- 4/16 Puget Sound, Washington Trawl 

TINRO Seskar 7j27- 7f29 Washington Trawl 

8f26- 9/ 3 Oregon 
7f31 Northern California 
8/22 British Columbia 

9/ 6 Northern California 

NMFS2 John N. Cobb 4/ 9- 4/29 Southeastern Alaska Trap 

CDF& G N. B. Scofield 7/18-19 Central California Trawl 

OFC Commando 9j23-10f30 Oregon Trawl 

1 NMFS =National Marine Fisheries Service (Northwest Fisheries Center, Seattle, Washington), National Oceanic and At-
mospheric Administration, U.S. Department of Commerce. 

CDF & G=California Department of Fish and Game (Marine Resource Operations Laboratory, Menlo Park, California). 
TINRO =Pacific Scientific Research Institute of Marine Fisheries and Oceanography, Vladivostok, U.S.S.R. 
OFC =Fish Commission of Oregon (Research Laboratory, Newport, Oregon). 

2 Personnel from the Alaska Department of Fish and Game assisted NMFS personnel. 
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TABLE 2. Release and recovery information (through February 1974) for cooperative sablefish tagging by U.S. and 
U.S.S.R. fisheries agencies. 

Release information 

Number 
Year Agency INPFC area Period of fish 

1971 CDF&G Conception 5fl9- 6/ 8 696 

CDF&G Monterey 7/27- 8/11 1,850 

1972 CDF &G Monterey 5/ 8- 5/16 415 

TINRO Monterey 7{31- 8/ 2 44 

CDF&G Eureka 5/ 6- 5/ 7 247 

NMFS Columbia 8/31- 9/16 3,424 
TINRO Columbia 9f 3-11/20 4,595 
NMFS Vancouver 2/ 1- 2/ 7 66 
TINRO Vancouver 9/ 2-11/18 400 
NMFS Southeastern 2/10- 3fl0 2,402 

1973 CDF&G Monterey 7fl8 48 
TINRO Eureka 7f31- 9/ 6 205 

TINRO Columbia 7f27- 9f 3 1,340 

OFC Columbia 9/23-10/30 972 
NMFS Vancouver 2/26- 4/16 1,569 
TINRO Vancouver 8/22 476 
NMFS Southeastern 4/ 9-29 7,007 

spring of 1971, 25,757 sablefish have been tagged 
and released off the coast of North America from 
southern California northward to southeastern Alaska. 
The tagging agency, area, period, and number of fish 
released are shown in Table 2. Also listed in Table 
2 are the numbers of tagged fish recovered, the per
centage of the release group represented by this 
number, and the INPFC statistical areas from which 
returns have been made. At the time of the prepara
tion of Table 2 the United States had received no tag 
recovery data from Japanese and Soviet commercial 
fisheries; the tag recoveries listed in Table 2, there
fore, are not necessarily complete. Of the total of 
231 tagged sablefish recovered, 5 were taken by 
Soviet research vessels, I 0 by Canadian fishermen, 
and 216 by United States fishermen. The percentage 
of tag returns for the 14,139 sablefish released in 1971 
and 1972 was 1.2% . This percentage is approxim
ately half of that reported by Holmberg and Jones 
(1954) in tagging experiments with sablefish off 
California, Oregon, and Washington in 1950-51. 

The National Marine Fisheries Service has con
ducted several cruises to tag sablefish since those re
ported by Shippen (1974). In August and September 
of 1972 the chartered commercial fishing vessel 

Recovery information 

Number Per-
Location of fish cent age Areas of recovery 

Channel Is. to San 0.14 California 
Diego 

Pt. Sur to San 18 0.97 California 
Francisco 

Pt. Delgado to C. 0.24 California 
Mendecino 

Bodego Bay to C. 0 0.00 
Vizcaino 

Eureka 13 5.26 California, Oregon 
C. Lookout 10 0.29 Oregon 
Oregon coast 40 0.87 Oregon 
Puget Sound 2 3.03 Puget Sound 
Destruction Is. 0 0.00 
Chatham Str., Behm 87 3.62 Southeastern Alaska, 

Canal British Columbia 

C. Delgado 0 0 . 00 
C. Mendecino, Pt. St. 0 0.00 

George 
Coos Bay to Tilla- 2 0.15 Oregon 

mook Hd. 
44°30'-45°50'N 0 0.00 
Puget Sound 20 1.28 Puget Sound 
Destruction Is. 0.21 Washington 
Chatham-Icy Straits 36 0.51 Southeastern Alaska 

Tonquin was equipped for fishing traps. Fishing 40 
traps, a total of 3,424 sablefish were tagged off Cape 
Lookout, Oregon (45°20'N-124°40'W). During part 
of this cruise a Soviet scientist from the research vessel 
Ogon joined the Tonquin to assist the U.S. scientists 
and to become familiar with NMFS tagging pro
cedures. 

During the summer and fall of 1972 scientists aboard 
the Soviet research trawler Ogon released 5,039 tagged 
sablefish off the coast of the United States from north
ern California to Destruction Island, Washington 
(47°50'N-124°22'W). Most of the Soviet tagging 
effort was off northern California, Oregon and south
ern Washington with lesser amounts off central 
California and northern Washington (Table 2). 
Materials and techniques employed were similar to 
those of the NMFS. The tags used by the Soviet 
scientists were supplied by the NMFS and carried 
the return address of the Northwest Fisheries Center 
in Seattle, Washington. 

An objective of the tagging program was to describe 
the migratory habits of juvenile sablefish; two cruises 
were conducted in Puget Sound in early 1973 to 
capture and tag juvenile fish. These cruises by the 
John N. Cobb and the charter vessel Commando were 
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made near Protection Island (48°08'N-122°56'W) 
and provided a total of I ,569 tagged sablefish. 
Trawl hauls of 15-30 minutes duration were under
taken to collect specimens which were held (in tanks 
aboard the vessels) until tagged and released. 

In 1973 the NMFS also continued the study of 
sablefish found in protected waters of southeastern 
Alaska. In April 1973 the John N. Cobb utilized 
traps to capture and tag 7,007 sablefish near the junc
tion of Chatham and Icy Straits (58°l0'N-135°00'W). 
Procedures during this cruise were the same as those 
described by Shippen (1974). 

Two state fishery agencies made further contribu
tions to the cooperative tagging program during 1973. 
In July the California Department ofFish and Game's 
research vessel N. B. Scofield captured and tagged 48 
sablefish southwest of Cape Mendocino near 40° 14'N-
12405l'W. The fish were taken with trawl gear. In 
the fall the Fish Commission of Oregon from the 
charter vessel Commando tagged 972 sablefish captured 
during a trawl survey of groundfish stocks off central 
Oregon. Both state agencies used tags furnished by 
the National Marine Fisheries Service. 

SizE CoMPOSITION oF SABLEFISH TAGGED, 1971 TO 
Mm 1973 

Length frequency data for sablefish tagged by all 
agencies from the beginning of the investigation through 
mid 1973 are shown in Fig. I. With few exceptions 
all fish of the shortest length groups, those 26- 37 em 
long shown in Fig. I, were tagged in Puget Sound 
during 1972 and 1973 NMFS cruises (Table 2). The 
remainder of the fish in Fig. I ranged from 38 to 
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FIG. I. Length frequency distribution of sablefish tagged from 
1971 through mid 1973. 

108 em in length- with a peak in frequency at about 
60 em. 
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