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LETTER OF TRANSMITTAL 

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year terminating with the adjournment of its Seventeenth 
Annual Meeting, held in Tokyo, Japan, from October 19 through November 6, 1970. 
It contains a summary account of the Seventeenth Annual Meeting, a brief resume of 
activities during the interim period between annual meetings, and summaries of in
vestigations which the three national fishery research agencies carry out under the 
planning and coordination of the Commission. The views expressed in these 
research summaries are those of the authors and not necessarily those of the Com
mission. Annual reports of the Commission are printed separately in the English and 
Japanese languages. The accuracy of translation is the responsibility of the Sec
retariat. 

In compliance with Article III(l) (f) of the International Convention for the High 
Seas Fisheries of the North Pacific Ocean and Rule 14(f) of the Rules of Procedure, 
it is my pleasure as Chairman of the International North Pacific Fisheries Commis
sion to present my compliments to the Contracting Parties and their Commissioners 
and to transmit herewith the report described above. 

KENJIRO NISHIMURA, 

Chairman. 
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I. REPORT OF THE SEVENTEENTH ANNUAL MEETING-1970 

I. 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 consists 
of twelve members, four appointed by each of the three 
Contracting Parties. The Commission meets annu
ally, and oftener when necessary, and conducts its 
business between meetings through its permanent 
Secretariat in Vancouver, Canada. The following is 
a report of the Commission's Seventeenth Annual 
Meeting, the only meeting held during 1970. 

2. TIME AND PLACE OF MEETING 

The Seventeenth Annual Meeting of the Interna
tional North Pacific Fisheries Commission was held in 
Tokyo, Japan, from November 2 to 6, 1970, 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. Commissioner 
Haruo Nakai of Japan was Chairman and Mr. Masa
yasu Kato, also of Japan, acted as scientific convener. 
The Standing Committee on Finance and Administra
tion met during the period of November 4 to 6, with 
Commissioner Elmer E. Rasmuson of the United States 
as Chairman. The Ad Hoc Committee on Abstention 
met under the chairmanship of Commissioner A.W.H. 
Needler of Canada on November 4 and 5. This 
committee's Scientific Sub-Committee met during the 
period October 29-November 2; the Editorial Sub
Committee met on October 28 and 30. 

3. PARTICIPANTS 

Persons participating in the Seventeenth Annual 
Meeting are listed in Appendix I 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 report. As in past years the Commissioners of 
each national section were assisted by a number of 
advisers and experts. At the invitation of the Com-

mission, the International Pacific Halibut Commission 
was represented by an observer. A staff member of 
the International Pacific Halibut Commission acted as 
technical consultant on matters pertaining to halibut. 
The Commission wishes to reiterate its appreciation of 
this invaluable service. The total number of partici
pants was 134, including 15 from Canada, 63 from 
Japan, 39 from the United States, three permanent 
and 13 temporary members of the Secretariat, one 
consultant, and one observer (who also attended as a 
Canadian adviser). 

4. AGENDA 

The agenda for the Seventeenth 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 2, 
1970, in the Auditorium of the Ministry of Foreign 
Affairs in Tokyo, Japan. At this session, which was 
open to the public, there was an address of welcome, 
statements by the national sections, and an address by 
the Chairman. 

His Excellency Mr. Tadao Kuraishi, Minister of 
Agriculture and Forestry, addressed the session. He 
expressed his pleasure at having the opportunity to 
make a few remarks on behalf of the Government of 
Japan on the occasion of the Commission's Seventeenth 
Annual Meeting. He extended a hearty welcome to 
the delegation members who had crossed the Pacific 
Ocean to attend the meeting. 

Mr. Kuraishi noted that the Commission had con
tributed greatly throughout its 17-year history to the 
development and conservation of fishery resources in 
the North Pacific. This contribution was due mainly 
to close cooperation and mutual understanding, 
coupled with an impartial scientific approach, on the 
part of Commissioners and others concerned. Mr. 
Kuraishi expressed admiration for the strenuous efforts 
of Commissioners and scientists. The importance of 
fisheries in Japanese national life and economy is such 
that the Government of Japan has been striving to 
ensure sound development. The ocean, with its 
boundless resources, has special attraction to many 
interests today, and the fishing industry which has long 
been in the vanguard of development and utilization of 
marine resources will continue to play an important 
role in the field of marine development. This especi-
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ally will be the case with exploitation ofNorth Pacific 
resources, the area of concern to the Commission. 

Mr. Kuraishi pointed out that the North Pacific has 
been Japan's most important fishing ground for sal
mon, crabs, whales, and groundfish. It is only natural 
that Japan has always sought positive ways and means 
to exploit resources in the area. A great deal of ex
pectation is placed on the North Pacific Ocean, the 
mainstay of Japan's deep sea fisheries, in order to meet 
recent intensified demands for marine products. Mr. 
Kuraishi expressed the satisfaction of Japan over the 
constant efforts being made by the Commission toward 
ensuring the maximum sustainable yield of marine 
resources in the North Pacific Ocean. Such efforts 
will bear fruit only if the three countries assure that 
research and study are promoted further under close 
cooperation and if reasonable conservation measures 
are developed based on scientific grounds. Mr. 
Kuraishi emphasized that the measures to be taken 
should be reasonable from a comprehensive stand
point, in the sense that they aim at striking a balance 
between development and exploitation of a wide 
variety of resources. Furthermore, these conserva
tion measures, instead of imposing a burden upon any 
one country, should envisage the conservation and 
utilization of resources on an equal basis through 
mutual cooperation among the three member coun
tries. 

Mr. Kuraishi expressed his hope that meaningful 
conclusions will be reached at the 1970 meeting, 
through thorough and fruitful discussions among the 
Commissioners and others concerned in the search for 
effective conservation measures and proper utilization 
of fisheries resources in the North Pacific, making yet 
another important contribution to further develop
ment of the North Pacific fisheries. 

Mr. Kuraishi concluded his remarks by expressing 
the hope that participants in the meeting would take 
the opportunity to observe fully Japanese life today, 
thereby deepening understanding of Japan. He also 
wished a pleasant stay in Japan to all participants. 

Commissioner A.W.H. Needler, Chairman of the 
Canadian National Section, addressed the session on 
behalf of his delegation. He expressed pleasure at 
having the opportunity to speak on behalf of the 
Canadian National Section and sincere appreciation 
to Mr. Kuraishi for his warm welcome. Dr. Needler 
noted that the Canadian delegation looked forward to 
each opportunity to visit Tokyo and renew friendships. 
In 1970, perhaps more than ever before, the beauties 
of Japan and the hospitality of the Japanese people 
had been experienced by people throughout the world 
through Expo 70. Dr. Needler congratulated the 
people of Japan for that most successful venture and 

stated that many Canadians who were unable to visit 
Japan followed the television coverage with great 
interest. 

Dr. Needler welcomed, on behalf of the Canadian 
Section, Commissioner Nakai, who had replaced Mr. 
Ikezaki as Japanese Commissioner. Mr. Nakai's 
deep interest in the work of the Commission is well 
known and the Canadian Section looked forward to 
receiving the benefit of his broad experience. Dr. 
Needler expressed gratitude to Mr. Ikezaki for his 
valuable contribution and hoped he would continue 
to maintain an interest in the Commission's work. 
Dr. Needler conveyed the good wishes of his pre
decessor, Mr. Ozere, to the Commission. Mr. Ozere 
had been Chairman of the Commission in 1969 and 
was now enjoying a well-earned retirement after an 
illustrious career with the Canadian Government. 
Dr. Needler noted that he derived a great deal of per
sonal satisfaction at having an opportunity to partici
pate directly once again in the important work of the 
Commission. He stated that all members of the Cana
dian Section looked forward to working with colleagues 
from Japan and the United States during the Seven
teenth Annual Meeting and to reaching decisions 
which would bring closer the full realization of com
mon objectives. 

Dr. Needler remarked that while reviewing matters 
to come before the Commission at the Seventeenth 
Annual Meeting he had realized all fisheries problems 
in the North Pacific had not been solved during his 
absence. It was equally apparent from a review of the 
pre-meeting documents that a good deal of progress 
had been made in recent years towards the solution of 
some problems of mutual concern. He commented 
briefly on the accomplishments of the Commission over 
the past fifteen years. Fifteen years ago little was 
known about the sea life of the several species of 
Pacific salmon. Beginning at that time, in one of the 
world's most extensive and adventurous fisheries 
research programs, scientists of the three countries 
changed this picture quickly. As recorded in com
prehensive reports, the Commission had uncovered the 
main features of the high seas distribution and move
ments of adult salmon by 1962. During the last 
seven years more information has been obtained on 
the movements of immature salmon; on salmon 
distribution, growth, and abundance; and on ocean
ographic conditions. This information may well 
contain vital keys to the understanding offtuctuations 
in the abundance of salmon runs. The Canadian 
Section is confident that cooperation in a new and 
more searching examination of the whole body of 
accumulated scientific data will provide new insights 
into the sea life of the salmon and urged the Commis-
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sion to bring about this examination. 
Dr. Needler made brief reference to two matters 

which continue to cause the Canadian Section con
siderable concern. First, the failure of the halibut 
stocks in the eastern Bering Sea to recover under the 
conservation regime proposed by the Commission 
during the last seven years indicates that additional 
data must be obtained immediately and effective con
servation measures established if this important 
resource is to make its full contribution to fisheries of 
the area. The second matter of concern to the Cana
dian Section is the salmon fishing operations of vessels 
of the Republic of Korea in the Convention area. Dr. 
Needler expressed the hope that any nation entering 
fisheries of the Convention area would conduct these 
new operations in a responsible manner, recognizing 
the important principles embodied in the Convention 
under which the North Pacific Commission was 
established. 

Dr. Needler pointed out that the mutual aim of the 
three Contracting Parties under the North Pacific 
Convention is to achieve maximum sustained pro
ductivity of fishery resources in the North Pacific 
Ocean. The Canadian Section continues to view this 
as a commitment to study these resources in a broad 
manner and to take steps to manage fisheries wherever 
necessary to carry out the purpose of the Convention. 
Dr. Needler noted with satisfaction that serious atten
tion is at last being paid to the groundfish fisheries and 
expressed his trust that these studies would be pursued 
energetically. 

Commissioner Charles H. Meacham, Chairman of 
the U.S. National Section, addressed the meeting on 
behalf of his delegation. He expressed appreciation 
for the welcome and encouragement extended by Mr. 
Kuraishi and the pleasure of his delegation at meeting 
in Tokyo. The U.S. Section looked forward to fruitful 
discussions. Past meetings had contributed to a 
better understanding of the people of the three coun
tries and to improvement in knowledge of the North 
Pacific fishery resources of common concern. Com
missioner Meacham welcomed the new Canadian 
member, Dr. A. W. H. Needler, and the new Japanese 
member, Mr. Haruo Nakai. He noted that Mr. 
Ozere and Mr. Ikezaki, who had contributed greatly 
to the effectiveness of the Commission, would be 
missed, but the U.S. Section looked forward to working 
again with Dr. Needler and Mr. Nakai. 

Mr. Meacham noted that the Commission this year 
was again faced with a number of issues to which it 
must address itself. Of vital importance is the prob
lem related to a new entry into the salmon fishery. 
At the 1969 meeting, the Commission took serious note 
of reports that the Republic of Korea, which is not a 

member of the Commission, fished for salmon in the 
eastern Bering Sea in 1969. The Commission agreed 
to request its member governments to " take appropri
ate measures to deter any such future operations which 
will impair the achievement of the conservation objec
tives of the Commission ". Each of the member 
governments acted subsequently on the advice and 
recommendations of the Commission and took mea
sures designed to discourage the Republic of Korea 
from fishing salmon. Notwithstanding these efforts, 
the fishermen of that country again fished for salmon 
in 1970. This intrusion into the salmon fishery creates 
a serious threat to the conservation of salmon in the 
North Pacific Ocean. The U.S. Section stated in 1969 
that the unique properties of salmon, and halibut as 
well, make it essential that fishermen of other coun
tries respect the principles embodied in the North 
Pacific Convention and refrain from engaging in 
fishing for these species. The U.S. Section strongly 
reemphasized this view and urged that new and strong
er initiatives be taken to solve the problem. 

Mr. Meacham noted that the Commission has the 
responsibility for studying the condition of the stocks of 
important fishery resources of the North Pacific and 
for recommending to the Governments measures for 
ensuring the productivity of these resources. Sci
entists had amassed over the past sixteen years a 
tremendous fund ofknowledge of interest to the Com
miSSion. The remarkable achievements of the sci
entists had been made in an atmosphere of friendship 
and cooperation, despite differences in national points 
of view concerning the utilization of certain resources. 
U.S. studies indicate that the king crab resource in the 
eastern Bering Sea continues to decline as a result of 
overfishing. Catches of king and tanner crabs by 
trawlers not associated with the crab fleets complicate 
this problem. The decline in king crab abundance 
has brought about a change in fishing patterns, with 
greater effort being placed on harvesting tanner crabs. 

New measures are required to restore king crab 
abundance and to control tanner crab catches so that 
over-exploitation, as has occurred in the king crab 
fishery, will be prevented. 

Commissioner Meacham noted that at the 1969 
meeting the U.S. Section had urged the Commission 
to collect and analyze in greater detail information on 
the stocks of groundfish in the Gulf of Alaska which 
would enable recommendation of timely measures to 
protect the fishery for these stocks. U.S. scientists 
have submitted several papers on the condition of the 
Pacific ocean perch stocks. The evidence collected 
and analyzed shows clearly that this resource is being 
overfished in some localities. The U.S. Section feels 
the Commission cannot afford to wait for further 
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studies to fill in voids in the information, but must act 
now to prevent a further decline in the resource. 

Mr. Meacham noted the U.S. Section's repeated ex
pression of concern over the condition of halibut 
stocks in the eastern Bering Sea as well as in other areas 
of the North American halibut fishery. Studies con
ducted during 1969 indicate clearly that the survival 
of juvenile halibut is endangered by large trawl 
fisheries on the Bering Sea flats and that recruitment 
into the fishery continues to decline. The U.S. Sec
tion proposed that the Commission evaluate the prob
lem carefully and consider adoption of corrective mea
sures. The U.S. Section feels that if the Commission 
is to discharge its responsibility for conservation of 
halibut in the Bering Sea, more data must be ob
tained on trawler-caused halibut mortality. Informa
tion on the relationship of trawl-caught halibut to 
halibut mortality in general is vital if the Commission 
is to understand fully the causes of declines in halibut 
stocks in the area. 

Mr. Meacham said he had mentioned only some of 
the problems facing the Commission. There were 
other issues which the Commission would have to 
consider. Certain areas of disagreement remain, as 
Japan stated at the close of the 1969 meeting, and it is 
only natural for new problems to appear as the fisheries 
of the three countries develop. Progress can be 
achieved only by dealing with these problems "head
on". Should the Commission fail in its efforts to 
develop measures regarding fishing operations for all 
species so as to maintain their productivity for future 
generations, public agitation for more radical measures 
will increase and in time may cause different manage
ment regimes to be imposed in areas now being given 
attention by the Commission. Mr. Meacham said 
the U.S. Section looked forward to a week offrank dis
cussions conducted in the atmosphere of understanding 
and mutual respect which has characterized past 
meetings. 

Commissioner Haruo Nakai of Japan addressed the 
session on behalf of his delegation. He noted his 
satisfaction at having the opportunity to make a few 
remarks at the opening of the Seventeenth Annual 
Meeting. Mr. Nakai remarked that he had served as 
a Commissioner for Japan at the Eleventh and Twelfth 
Annual Meetings and expressed his pleasure at being 
re-appointed and renewing his association with Com
missioners and experts of Canada and the United 
States. 

Commissioner Nakai welcomed Dr. Needler, point
ing out his distinguished career in the field of interna
tional fisheries and noting that having Dr. Needler 
with the Commission would add still more intellect 
and wisdom. Mr. Nakai expressed appreciation for 

the contribution made by Mr. Ozere and Mr. Ikezaki 
while they were Commissioners for Canada and Japan. 

Commissioner Nakai noted the invaluable contribu
tion to knowledge of the condition of important fishery 
resources in the North Pacific Ocean made by the 
scientists and experts of the three countries since the 
establishment of the Commission. Fishery resources 
are dynamic in nature, never remaining static. They 
are dynamic in that they change with progress in 
economy and in the social life of mankind. The Com
mission must be prepared to cope with new problems 
and endeavour to find solutions. In the light of its 
achievements thus far, Commissioner Nakai judged 
the Commission capable of solving whatever problems 
might arise in the future. The three member coun
tries must deal with problems on an equal basis and in 
a spirit of mutual understanding and cooperation 
based on scientific knowledge. 

Commissioner Nakai pointed out an important task 
related to the food problem in the world today-how to 
ensure production of food, especially animal protein, 
sufficient enough in terms ofboth quality and quantity 
to support the ever-increasing world population. The 
enormous productivity of the ocean provides a highly 
effective means with which to cope with the increasing 
demands for food. This is particularly true of Japan's 
North Pacific fisheries, which through salmon and 
crab catches, have provided the Japanese people with 
quality protein to their taste for many years since 
pre-war days. Mr. Nakai made special mention of 
the contribution toward development of new resources 
which had come through Japan's North Pacific fish
eries. Japan has always taken a positive position in 
the development of new technologies for utilization of 
untapped resources. Such efforts have made it pos
sible to increase greatly the productivity of Japanese 
fisheries in the North Pacific. The knowledge ob
tained and the technology developed through these ex
periences are applicable not only to the North Pacific 
but to other seas as well and surely will contribute to 
the solution of food problems in the world. Of 
course, exploitation of resources and their conservation 
are two sides of a coin, in that the one will not stand 
without the other. Mr. Nakai went on to say that 
Japan has been trying hard to strike a balance between 
the conservation of fishery resources and their reason
able exploitation. It is only natural for Japan to have 
the deepest concern over operations of the North 
Pacific Commission, which is responsible for the con
servation of such resources. The Japanese Section 
wishes to strengthen further its cooperation with the 
other two sections, so that the Commission can achieve 
even more. 

With respect to salmon fishing by nationals and 
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vessels of non-member countries in the Convention 
area, Commissioner Nakai noted that this problem 
was one of common concern which had been faced 
squarely in recent years. In this respect a resolution 
had been adopted at the 1969 meeting. In the J apa
nese Section's view it is necessary for each Contracting 
Party to continue to take appropriate measures in ac
cordance with this resolution. Commissioner Nakai 
expressed his sincere hope that, through frank and 
thorough discussions, the I 970 meeting would be 
successful in dealing with the many important matters 
before it. In conclusion, Commissioner Nakai wished 
the national delegations and the Secretariat staff, who 
had crossed the Pacific to reach Tokyo, an enjoyable 
autumn stay in Japan. 

The Chairman of the Commission, Mr. Kenjiro 
Nishimura, addressed the session. He expressed deep 
appreciation on behalf of the Commission to His 
Excellency, Mr. Kuraishi, for his warm words of wel
come. Mr. Nishimura took great pleasure and 
honour, in his capacity as Chairman of the Commis
sion, in welcoming the delegates to Tokyo and the 
Seventeenth Annual Meeting. Most of the delegates 
had crossed the Pacific to come to Japan for this 
meeting and Mr. Nishimura hoped that each delegate's 
stay in Japan would be a pleasant one. Above all, 
Mr. Nishimura hoped that the meeting would result in 
successful accomplishments. 

Chairman Nishimura extended hearty congratula
tions to Dr. Needler of Canada and to Mr. Nakai of 
Japan on their appointments as Commissioners of 
their respective national sections. He noted that 
acting as a Commissioner was not a new experience 
for either man. Dr. Needler, a well-qualified man, 
had gained a reputation for being a capable Com
missioner from his previous service. Mr. Nakai, who 
has profound knowledge and understanding of the 
fisheries developed through an illustrious career as a 
leader in the fishing industry of Japan, has served 
twice as a Commissioner for Japan. Chairman 
Nishimura felt that their wisdom, coupled with their 
rich experience, would be instrumental in making this 
meeting a success. Chairman Nishimura hoped that 
the concerted efforts of all Commissioners from 
Canada, Japan, and the United States, utilizing the 
best of their experience and knowledge for the effective 
operation of the Commission, would crown this meet
ing with a worthy outcome. Chairman Nishimura ex
pressed to Mr. Ozere of Canada and Mr. Ikezaki of 
Japan, who had resigned as Commissioners of their 
respective national sections, heartfelt appreciation and 
gratitude for their cooperation and meritorious con
tribution to the Commission. 

Chairman Nishimura noted with satisfaction that a 
variety of useful scientific research has been carried 

out since the last annual meeting-research which will 
be conducive to the determination of conservation 
measures necessary to ensure the maxium sustainable 
yield of fishery resources of the North Pacific. The 
outcome of certain aspects of the scientific research and 
studies conducted in the Convention area has been 
embodied in conservation measures taken by the Con
tracting Parties on the basis of the Commission's 
recommendations, with close cooperation and mutual 
understanding among them. Although these mea
sures have not been entirely satisfactory thus far, 
Chairman Nishimura expressed his conviction that a 
foundation is being laid for the reasonable exploitation 
of fishery resources based on scientific studies. 

Chairman Nishimura noted that the Commission is 
faced with a number of problems at the present time, 
some of which are long standing and have been under 
consideration from the time of the Commission's 
establishment and some of which are relatively new. 
Some are urgent problems and some are problems 
which may take long-term research for a solution. 
Chairman Nishimura hoped that the Seventeenth 
Annual Meeting would be a forum for thorough and 
meaningful discussions of these problems and that the 
outcome of these discussions, conducted with goodwill 
and mutual understanding, would expedite the Com
mission's operations by contributing toward solutions. 

6. PROCEDURES 

The Commission continued without change pro
cedures 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 to guests and ob
servers invited by the Commission. Sessions of the 
Commission and its committees which are held in 
camera are attended only by Commissioners and mem
bers of the delegations specifically designated by the 
national sections; no in camera sessions were held at the 
Seventeenth Annual Meeting. Commissioners D. F. 
Miller of Canada, Y. Ohkawara 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 Commis
sion 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. 
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Kenjiro Nishimura of Japan at the opening plenary 
session as the Chairman's rep::>rt to the Commission for 
1970. 

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, 1970. 
ii. Budget estimate for the fiscal year beginning July I, 1971, 

and budget forecast for the fiscal year beginning July I, 1972. 
iii. Administrative report for 1970. 
iv. Comments on the form and nature of the reports submitted 

by Canada and the United States in 1970 under the provisions of 
Articles III (I) (c) (iii) and X (2) of the Convention. 

v. Memorandum entitled, "Report of the Secretariat on re
ceipt of information related to implementation of 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 at its 
fourth plenary session are summarized below: 

i. Approval of the report of the Commission's auditors, Peat, 
Marwick, Mitchell and Company, was recommended. Total 
expenditure in the fiscal period ended June 30, 1970, was S75,-
340.18 (Canadian funds). The auditors' report is Appendix 3 
of this report. 

n. The Committee recommended that a budget totalling 
S84,000 (Canadian funds) be adopted for the fiscal year beginning 
July I, 1971. Each Contracting Party is to contribute one-third 
of the total budget and payments are to be made in equal install
ments on July I, 1971, and January I, 1972. 

iii. The Committee presented to the Commission a budget 
forecast totalling S84,000 (Canadian funds) for the fiscal year 
beginning July I, 1972. The budget forecast is provided for the 
guidance of the national sections and is not to be considered for 
adoption until the Eighteenth Annual Meeting, in 1971. 

iv. The Committee recommended that the Canadian Civil 
Service Clerical and Regulatory classification adopted in 1967 
as a guide in setting the salary for the Secretary be raised from 
CR-6 to CR-7. 

v. The Committee recommended that an additional inter
preter be engaged for a portion of the 1971 meeting. 

vi. The Committee made recommendations designed to re
duce the amount of the working capital fund from the present 
Sl4,500 level. 

vii. The Committee reviewed the Administrative Report for 
1970 submitted by the Executive Director and recommended its 
acceptance by the Commission. 

viii. The Committee reviewed a report entitled, " Comments 
on the form and nature of the reports submitted by Canada and 
the United States in 1970 under the provisions of Articles III (I) 
(c) (iii) and X (2) of the Convention", and recommended its 
acceptance. 

ix. The Committee recommended that the following inter
national organizations be invited to send observers to the Com
mission's 1971 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 
x. The Committee recommended that the Commission issue 

a formal request for the services of International Pacific Halibut 
Commission biologists as consultants at the 1971 Annual Meeting. 

xi. In connection with item 16 of the Commission's agenda, Con
sideration of status of implementation of Article III (1) (d) and Article 
IX (2), which was referred to the Committee for consideration and 
report, the Committee reviewed a memorandum prepared by the 
Secretariat which summarized information provided by the three 
national sections on changes which had taken place in the laws 
pertinent to Articles III (I) (d) and IX (2) since the last sub
mission and on enforcement and extent of violations. In addi
tion the Committee received for its information a written version 
of an explanation of the history of the drafting of Articles III (I) 
(d) and IX (2) and their enforcement which had been given by 
a Japanese spokesman at the 1969 Annual Meeting. Following 
discussions based on these two items, the Committee recommended 
that the Secretariat obtain from the national sections similar 
information as submitted by member countries in 1970 in order 
that discussions could be continued at the 1971 Annual Meeting. 

xii. The Committee recommended that the first plenary ses
sion of the Eighteenth Annual Meeting of the Commission be 
held on November I, 1971, at Anchorage, Alaska. The Com
mittee also recommended that the Nineteenth Annual Meeting be 
held in Vancouver, Canada, with the first plenary session on 
October 30, 1972. 

7 (d) Resignation of Executive Director 

Under item 19 of its agenda, Other business, the Com
mission noted that Mr. Samuel]. Hutchinson, Execu
tive Director since August 1967, had submitted his 
resignation effective December 31, 1970. The Com
mission requested that Mr. Hutchinson extend his 
service until March I in order to allow more time to 
find a replacement. The Commission established a 
nominating committee in accordance with procedures 
established in 1967 for selection of a new executive 
director. Membership of the nominating committee 
is as follows: Canada, Donovan F. Miller; Japan, 
Yoshio Ohkawara; U.S., Milton E. Brooding; and 
Secretariat, Samuel J. Hutchinson. 

8. CONSIDERATION OF MATTERS OF RESEARCH 

The Commission requires its Committee on Biology 
and Research to arrange for research on various 
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problems and to report on the results of that research. 
Membership of the Committee on Biology and Re
search 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 1970 meeting the Committee established six 
sub-committees to carry out certain assignments. The 
Committee's report, including ten appendices, was 
adopted by the Commission at the third plenary 
session. 

The Canadian spokesman, in adopting the report of 
the Committee on Biology and Research, stated the 
volume of research being carried out by the three 
countries and the substantial agreements reached by 
the scientists during their deliberations was impressive. 
The Canadian Section made special note of research 
on salmon and oceanography. Canada believes there 
is much to be gained by a thorough and painstaking 
review of the results of fifteen years of cooperative 
research on salmon. The Canadian Section was 
gratified to note recommendations for preparation of 
new joint comprehensive reports on salmon and ocean
ography. Also, the Canadian Section believed that 
favourable consideration of proposals for streamlining 
the work of the Committee on Biology and Research 
would provide more opportunity for substantial 
scientific discussion and enhance the usefulness of the 
Committee's deliberations, particularly with respect 
to salmon. The Canadian Section urged the Commit
tee, in future reviews of results of salmon and oceano
graphic research, to take a broad view of the assign
ment. Whereas definition of the high seas distribu
tion of stocks of Asian and North American origin, as 
required by the Protocol, must still be the central 
theme of the Committee's considerations, the Cana
dian Section feels that available data cast much light 
on broader aspects of salmon biology, particularly 
regarding factors affecting abundance and growth of 
salmon in the sea. Gathering such information is a 
fundamental step in attempts to achieve maximum 
productivity from the salmon resources of the North 
Pacific and the Canadian Section feels that scientists 
of the three countries should keep this activity in mind 
when preparing reports. 

The U.S. spokesman expressed appreciation of the 
work of the scientists, both in the field in the past year 
and in the two weeks preceding the meeting. The 
U.S. Section feels that the report of the Committee on 
Biology and Research is an important contribution to 
knowledge of North Pacific fisheries. 

The Japanese spokesman also expressed apprecia
tion for the work of the scientists, who had prepared a 
voluminous and valuable report in a limited period of 
time. 

Reference is made in the following sections to the 
report of the Committee on Biology and Research and 
certain of its appendices. 

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 con
ditions set up by the Convention. Those conditions 
are: (1) evidence based upon scientific research in
dicates 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 produc
tivity, such limitations and regulations being in ac
cordance with conservation programs based upon 
scientific research; (3) the stock is the subject of ex
tensive 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 and Canada 
abstains from fishing for salmon east of l75°W and 
north of the Alaska Peninsula and Aleutian Islands. 

The line of l75°W which defines abstention from 
fishing for salmon was established by a Protocol to the 
Convention as a provisional line. The second major 
responsibility which the Convention lays upon the 
Commission with respect to salmon is that of recom
mending the confirmation or the shifting of the pro
visional 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 
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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 its Seventeenth Annual Meeting 
(1970), the Commission noted that no such interpreta
tion had been received. The members therefore 
agreed that the Commission was unable to make any 
recommendation for the confirmation or modification 
of the provisional line. The effect of this action is 
that 175°W continues to mark the western limit of the 
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. 

9 (c) Research on Salmon in 1970 

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 re
search. Research activities of the three countries are 
summarized in Part III of this annual report. 

At the Seventeenth Annual Meeting (1970), the 
Committee again established sub-committees to deal 
with certain aspects of salmon research: a salmon sub
committee dealt with distribution and migration of 
salmon in the high seas and an oceanographic sub
committee reported on results of oceanographic re
search in relation to high seas salmon studies. 

1. New information on distribution and origin of salmon 

The following summary of new information on dis
tribution and origin obtained from the Commission's 
research program is taken verbatim from the report of 
the Sub-Committee on Salmon. 

A. SOCKEYE SALMON 
In the spring of 1970 a sharp front of unusually dilute surface 

water (salinity less than 32.6.%. ) of the Alaskan Stream was found 
near 175"W. High catches of maturing sockeye salmon in gillnets 
were limited to the intrusion of this dilute surface water. Con
sidering that high CPUE did not occur west of this front, the major 
northward migrations of Bristol Bay sockeye probably occurred 
through Aleutian passes east of 180". 

B. CHUM SALMON 
A chum salmon which had been tagged at 57"N, 165"E on Sep

tember 3, 1969, was recovered south of the central Aleutian Islands 
at 50"40'N, 177"10'W on june 23, 1970. The eastward migration 

of this fish was more extensive than had been observed previously 
for chum salmon tagged off the east coast of Kamchatka in the 
western Bering Sea. 

u. Results rif oceanographic research in 1969 

The Sub-Committee on Oceanography reviewed 
oceanographic research conducted in 1969-70 and 
summarized its effect on the status of oceanographic 
knowledge of the North Pacific Ocean and Bering Sea. 

The Sub-Committee again discussed the terminol
ogy used in INPFC Bulletin No. 13. In 1969 the Sub
Committee agreed that since publication of Bulletin 
No. 13, further research work had provided more 
precise definitions of the different environments within 
the central Subarctic Pacific Region, and attempts 
were being made to correlate salmon distribution with 
these environments. In some cases use of existing 
terms had been inconsistent, and a revised nomencla
ture should be considered, although some of the new 
terms would represent a departure from the concept 
of domains. In discussions at the 1970 meeting, the 
Sub-Committee was unable to reach final agreement 
on terminology because of the absence of the principal 
oceanographers from Canada and the United States. 
Accordingly a working group was established to resolve 
by correspondence the remaining differences and any 
inconsistencies in terminology used by scientists of the 
three countries. 

The Sub-Committee continued discussion of rela
tionships between oceanographic environment and 
distribution and abundance of salmon. During the 
1970 meeting there was time for only a brief discussion 
of this important subject. The latest views of U.S. 
oceanographers on the relationship of current patterns 
to salmon movements were noted. The Sub-Com
mittee acknowledged the need for a major review of the 
oceanography of the Subarctic Pacific Region as an 
essential background for effective consideration of the 
subject. Accordingly, the Sub-Committee recom
mended that a new joint comprehensive report on the 
oceanography of the Subarctic Pacific should be 
prepared by oceanographers of the three countries, 
consisting of an updating of INPFC Bulletin No. 13 
with revision of general conclusions where necessary. 

9 (d) Research Plans for 1971- Salmon and Ocean
ography 

Tentative plans for research in 1971 were submitted 
to the Committee on Biology and Research for review. 
It was agreed that coordinated research by Japan and 
the United States in the area south of the Aleutian 
Islands has been very worthwhile and should be con
tinued in 1971, providing that funds, personnel, and 
facilities are available. It also was agreed that, 
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insofar as possible, each national section will endeav
our to meet the sample requests of the other sections. 
The three sections acknowledged the important 
benefits derived from exchanges of personnel and 
suggested continuation of such exchanges whenever 
possible. 

9 (e) Abstention on Salmon 

As noted in Section 8 (a) of this report, "Back
ground ", the Convention requires that the Commis
sion 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 1970 meeting of the Ad Hoc Com
mittee on Abstention, Japan continued to maintain 
that the Commission should recommend removal 
from abstention of all stocks listed in the Annex. 
Canada reaffirmed the view held at previous meetings 
-that data submitted by Canada are ample proof 
that the stocks concerned qualify for abstention within 
the terms of the Convention. The United States 
continued to hold the view that the scientific data 
presented in its abstention documents over the years 
demonstrate clearly that all requirements for absten
tion on salmon have been met. The conclusion 
reached by the Commission, as entered on the record 
of the third plenary session of the Seventeenth Annual 
Meeting ( 1970), is as follows: 

With respect to all stocks listed in Sections I (a), I (b), I (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 absten
tion. Therefore, the Commission makes no recommendation 
at this time that any stocks listed in the Annex no longer meet 
the conditions of Article IV of the Convention. 

Since Sections 1 (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 1971; all salmon east of 175°W will remain 
under abstention by Japan, and Canada will continue 
to abstain from fishing salmon in the eastern Bering 
Sea. 

9 (f) Salmon Conservation Resolution 

At the Seventeenth Annual Meeting (1970), 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 ". 

The U.S. spokesman noted that there have been no 
essential changes in the mode of operation of the high 
seas mothership fishery and that the United States 

therefore continues to maintain that conservation of 
the U.S. salmon stocks is affected adversely by opera
tions of the mothership salmon fishery west of the 
provisional line in high seas areas of intermingling. 
For years following peak runs, a relatively large 
percentage of Bristol Bay sockeye returning to spawn 
have spent three years at sea. Typically, sockeye of 
this age group migrate farther to the west than sockeye 
having two years of oceanic life, making them more 
vulnerable to the high seas fishery. If, as in 1970, 
Japanese mothership fleets operate exclusively in 
waters east of 170°E through the middle of June, 
Bristol Bay sockeye in 1971 will be even more vul
nerable to the high seas fishery. In view of this, the 
United States is concerned about the possible adverse 
effects on the 1971 Bristol Bay sockeye run of heavy 
high seas fishing effort. Proper management of sal
mon runs requires the adjustment of escapements by 
river run. A high seas fishery in an area of mixed 
stocks cannot adjust levels of fishing effort selectively 
on individual Bristol Bay stocks. This affects ad
versely U.S. attempts to rejuvenate weaker runs to a 
maximum level of yield. The U.S. spokesman noted 
that considerable mothership fishing effort was de
ployed in the central and northern Bering Sea from 
mid June through late July. The U.S. Section has 
stated at several previous annual meetings that the 
intensive fishery on mature and immature chum sal
mon and on immature chinook salmon threatens a 
resource vital to the economically depressed native 
peoples of western and northern Alaska. Although 
very limited, available evidence indicates that many of 
the chinook salmon in these waters are of Alaskan 
ongm. Experimental evidence on the area of origin 
of the chum salmon inhabiting the waters heavily ex
ploited by the Japanese fishery in recent years is not 
conclusive. The United States therefore urges that 
Japan expend added research effort to determine the 
origin of chum salmon and immature chinook salmon 
taken in northern and central Bering Sea waters. 

The U .S. Section pointed out again the need for 
more accurate determination of the substantial catches 
of immature North American salmon by the mother
ship fishery. Lack of quantitative estimates of the 
catch of immature salmon in the high seas and on 
their area of origin hampers efforts to improve the 
accuracy of predictions and properly manage North 
American salmon stocks. The U.S. spokesman 
reiterated the conviction that gillnetting of North 
American salmon on the high seas as immatures is 
particularly wasteful. The U.S. spokesman also 
reiterated concern over losses of fish which drop out of 
high seas gillnets. Experimental evidence submitted 
by U.S. scientists to the Committee on Biology and 
Research in 1969 indicated that such losses may be 



10 ANNUAL REPORT 1970-NORTH PACIFIC COMMISSION 

quite substantial. The U.S. Section was disappointed 
that results of research by Japan on this problem had 
not been presented at the 1970 meeting of the Sub
Committee on Salmon and therefore urged Japan to 
conduct further research on evaluation oflosses due to 
dropout of salmon from high seas gillnets. The U.S. 
spokesman stated in summary that his section holds 
the conviction that any nation exploiting a fishery 
resource has the responsibility to provide biological 
knowledge of the exploited stock and cooperate in its 
conservation. 

The Canadian spokesman informed the Commission 
that the views of the Canadian National Section were 
the same as those stated previously. Canada believes 
that high seas fishing is incompatible with maximum 
yield when the runs fished in the high seas are subject 
to well-developed management and well-developed 
fisheries inshore. Canada believes that salmon 
fisheries in North America have well-developed 
management inshore and well-developed fisheries 
which crop the runs to the full. 

The Japanese spokesman stated with respect to the 
salmon fishery in high seas areas of intermingling that 
Japan's position has remained the same and the 
Japanese Section sees no necessity to change it at this 
time. It is clear under the provisions of the Conven
tion that there is no legal ground for Japan to refrain 
from fishing salmon in the area west of the abstention 
line. It appears that the U.S. Section considers 
salmon fishing in high seas areas of intermingling to 
have an adverse effect on the Bristol Bay run. Studies 
of the Bristol Bay run up to the present time show 
that the overall tendency is toward an increase in the 
salmon resource in spite of the high seas operation of 
Japanese vessels. The Japanese Section therefore 
cannot consider that high seas fisheries of Japan have 
an adverse effect on the reproduction of Bristol Bay 
salmon. Japan also is concerned with conservation of 
the Bristol Bay sockeye salmon resource and is willing 
to make appropriate efforts in this respect. However, 
Japan takes the view that the problem should be con
sidered from the viewpoint of a requirement for estab
lishment of joint conservation measures based on ra
tional and equal application among the Contracting 
Parties. In relation to specific points raised by the 
U.S. Section, the Japanese Section expressed its views 
as follows: 

(1) With respect to chum salmon, the U.S. Sec
tion indicated that Japanese vessels have been catching 
chum salmon of American origin. Although not yet 
fully confirmed, it appears from results of Japanese 
research that most of the chum salmon in the central 
Bering Sea are of Asian origin. 

(2) With respect to catches of immature salmon by 

the high seas fisheries, Japan considers, in the light of 
past trends, that the return of salmon stocks are not 
affected adversely by the catch of immature salmon. 

(3) With respect to dropout of salmon from gill
nets fished on the high seas, research has been con
ducted by Japan. This research has not reached a 
stage where a comprehensive report can be provided, 
and the Japanese Section will endeavour to strengthen 
its research in this respect. With respect to the prob
lem of effect of dropout on the salmon resources, the 
Japanese Section pointed out that it is doubtful that 
results of experiments conducted under circumstances 
entirely different from the high seas fishery could be 
applied to an actual high seas fishery. 

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

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 conservation of fishery re
sources of the North Pacific Ocean, as expressed in the Inter
national Convention for the High Seas Fisheries of the North 
Pacific Ocean, the International North Pacific Fisheries Commis
sion respectfully recommends to the Governments of the Con
tracting Parties that full consideration be given to the conserva
tion needs of these fisheries resources in the area of common 
concern when preparing fishing regulations for future operations. 
Further, it is essential that special attention be given to implemen
tation of adequate conservation regulations (patterns of fishing 
activities) with respect to the stocks of salmon. 

10. AcTIVITIEs OF THE CoMMISSION CoNCERNING 

HALIBUT AND OTHER GROUNDFISH 

I 0 (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 fisher
men were to abstain from fishing. In the years since 
the Convention was drawn up, Japan has developed 
fisheries for groundfish species in the eastern Bering 
Sea and in the Gulf of Alaska. The Commission has 
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. 
This problem has been complicated by initiation of 
groundfish operations in the same areas by the Soviet 
Union which, not being a signatory of the Convention, 
is under no obligation to inform the Commission con
cerning its operations. 

At its 1962 Annual Meeting, the Commission 
determined that halibut of the eastern Bering Sea did 
not meet the conditions for abstention. Upon the 
Commission's recommendation, the three member 
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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 responsi
bility for 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 the recommendations 
have been developed at the regular annual meeting. 
The conservation measures applied in 1970 and the 
results of the fishing done in accordance with them will 
be discussed in later sections of this report. 

10 (b) Abstention on Halibut 

At its Seventeenth Annual Meeting (1970) the Com
mission again conducted studies to determine whether 
any stock of halibut remaining in the Annex to the 
Convention continued to meet the abstention require
ments of Article IV. No agreement was reached in 
the Commission 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 does 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 east of 175°W. 

10 (c) The 1970 Halibut Fishery in the Eastern 
Bering Sea 

In 1970 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. Japan took 9,000 
pounds (dressed weight) of halibut through August. 
Canadian and United States vessels, fishing exclusively 
for halibut with setline gear, took 806,078 pounds 
(preliminary figure). Regulations for the 1970 
fishery for halibut were similar to those of 1969; they 
became effective at 0000 hours on March I 7 instead of 
on March 25 as had been the case in previous years. 
Waters of the eastern Bering Sea again were sectioned 
into five areas (see map on page 12), and fishing for 
halibut in each of these five areas was limited to the 
following periods : 

Area A: March 22-April4 (longline gear only) 
Area B: March 22-April 4 (longline gear only) 

September 1- 14 (longline gear only) 
Area C: March 17-April 11 (longline gear only) 

Area D: March 17-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. The Canadian and United States catch 
mentioned above was taken from Area A (222,010 
pounds), Area B (160,551 pounds), and Area C 
(423,517 pounds). All oftheJapanese catch was from 
Area C. 

10 (d) Results of Research on Bering Sea Ground
fish in 1970 

A Sub-Committee on Bering Sea Groundfish met 
during the two weeks immediately preceding the 1970 
Annual Meeting, working under terms of reference as 
follows: (I) 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, and (2) to consider further 
the needs for research. The Sub-Committee's find
ings were expressed as follows in the summary of its 
report: 

(I) The Bering Sea Groundfish Sub-Committee met during 
the period October 19-26, 1970. In accordance with its terms 
of reference, it studied the results of commercial fisheries and 
research on groundfish in the Bering Sea to assist in formulating 
conservation measures for halibut in the eastern Bering Sea, and 
also considered further needs for research. 

(2) As in the past, timing of the meeting does not permit 
complete reporting of the current year's fishing. Accordingly, 
data for 1970 are incomplete and can be treated only in a pre
liminary manner, while data for 1969 are in a form suitable for 
complete reporting. 

(3) In 1969, twelve japanese mothership fleets (226 catcher 
boats), 42 independent (North Pacific) trawlers, and 22 inde
pendent (North Pacific) longline-gillnetters fished for groundfish, 
shrimp, and herring in the Bering Sea. The total catch (round 
weight) for the "fishing year" (November 1968-0ctober 1969) 
amounted to 1,078,000 m.t. (2,376 million lbs), approximately 
214,000 m.t. (170 million lbs) more than in the comparable 1968 
fishing year, the increase being mostly from pollock. The prin
cipal contributors to the catch were pollock (77.4% ), yellowfin 
sole (6.2%), herring (4.7%), Pacific cod (4.0% ), and Pacific 
ocean perch (2.3%). The total halibut catch by the mother
ship, North Pacific trawl, and North Pacific longline-gillnet 
fisheries was 94lm.t. (2.1 million lbs), a decrease of464m.t. 
(1.0 million lbs) from the previous year, and all the catch was 
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made in areas west of 175°W. 
In 1969, 182 landbased trawlers were licensed in the Bering 

Sea, in addition to the abovementioned vessels. The total 
catch (based on preliminary data) of the landbased trawlers was 
50,000 m. t. (Ill million 1 bs ), about a 1% decrease below the 
catch in 1968. Their total halibut catch was 4,235 m.t. (9 
million lbs), all taken in the northern Bering Sea between 170°E-
1750W. 

(4) Preliminary information for 1970 (January to August) 
indicates that twelve mothership fleets (206 catcher boats), 42 
independent (North Pacific) trawlers and 22 independent (North 
Pacific) longline-gillnetters were licensed to operate in the Bering 
Sea during the January-August period. The total catch during 
this period was 1,198,000 m.t. (2,642 million lbs), an increase of 
358,000 m.t. (789 million lbs) over the same period in 1969. 
Pollock accounted for 85.3% . This species was mostly taken in 
the flats and edge areas east of 175°W. The catch of halibut 
during January to August was 254 m.t. (0.56 million lbs), a 
decrease of483 m.t. (1.1 million lbs) from the catch in the com
parable period in 1969. Most of the halibut was taken in the 
area between 175°E-l75°W. 

Records of the 1970 land based trawl fishery are not yet avail
able. 

(5) In 1970 (March-September), the North American setline 
catch of halibut in the Bering Sea was 479 m.t. (1.06 million lbs) 
-dressed weight-slightly less than in 1969 (559 m.t.; 1.23 
million lbs). One hundred and thirteen m.t. (0.25 million lbs) 
were taken west of 175°W. No records of Soviet Union halibut 
catches in the Bering Sea are available at this time. 

(6) Additional information on halibut tagging experiments 
and trawl surveys of juvenile halibut distribution and relative 
abundance was reviewed by the Sub-Committee. Current 
summary of the results of 20 IPHC tagging experiments initiated 
during 1963-67 reaffirmed earlier conclusions that, qualitatively, 
Bering Sea halibut disperse widely within and outside Bering 
Sea. However, a quantitative estimate of this dispersion cannot 
be made without considering the fishing effort in all areas. 
Additional information was reported on the seasonal distribution 
of juvenile halibut inhabiting the eastern Bering Sea. With 
respect to the relative abundance of juvenile halibut in the same 
region, IPHC data suggested a continuing decline from 1966 
through 1970, while Japanese data suggested an improvement 
during 1967 through 1970. 

(7) New information on halibut incidence in trawl catches, 
primarily pollock, in eastern Bering Sea was reviewed by the 
Sub-Committee. Sampling data obtained by Japanese scientists 
from pair trawl catches on the Polaris Ground in March of 1969 
showed that small halibut accounted for about 0.6% of the 
groundfish catch. Sampling from Japanese pair trawl catches 
in other months and locations in Bering Sea in 1969 showed that 
small halibut accounted for less than 0.1 % to 0.4% of the ground
fish catch. Limited sampling data were collected by IPHC 
scientists from a chartered small stern trawler, using a conventional 
on-bottom trawl. Fishing was conducted during the month of 
March of 1970 in the same areas (Polaris Ground) where foreign 
trawl fleets were operating and where, during the month of March 
in recent years, groundfish catches by the Japanese trawlers 
were substantial . In catches by the IPHC chartered vessel, 
young halibut accounted for about 1.8% of the groundfish taken. 
The reliability of the sampling data obtained by the Japanese 

and IPHC scientists, as well as the reasons for the difference 
between percentage incidence of halibut observed by Japanese 
and IPHC scientists on the Polaris Ground, remains to be deter
mined. 

(8) The Sub-Committee examined the available scientific 
evidence for the purpose of assessing the condition of the halibut 
stock(s) in the various areas of the Bering Sea and assisting the 
Commission in formulating conservation measures for halibut of 
the eastern Bering Sea in 1971. 

10 (e) Conservation Measures for Bering Sea 
Halibut in 1971 

The Commission adopted a set of recommendations 
for conservation measures to be applied by the member 
countries to their eastern Bering Sea halibut fisheries 
in 1971. The Commission's recommendations for the 
1971 season were similar in content to those adopted 
for the 1970 season, except that a fall season oflongline 
fishing in Area C was recommended and the spring 
season in that area was curtailed by seven days. Re
commendations for conservation measures adopted 
for transmittal to the Contracting Parties were as 
follows: 

I. That the area within which these joint conservation 
measures shall apply is that portion of the Bering Sea lying east 
of the meridian of 175°W. This area shall be subdivided as 
follows: 

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

AREA B : That portion of the Bering Sea bounded by the Aleu
tian Islands ; the meridian of I 70°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 Aleu
tian Islands ; the meridian of 175°W ; that portion 
of the I ine connecting Cape N avarin to the northern 
tip of Cape Sarichef on Unimak Island between 175°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. 
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2. That the period within which these measures shall apply 
is from 0000 hours on March 17, 1971, to 2400 hours on March 
16, 1972. All times mentioned shall be local standard time. 

3. That no halibut of length less than 66 centimeters (26 
inches), as measured from the tip of the lower jaw to the extreme 
end of the middle of the tail, or halibut which, with the head 
off and entrails removed, are less than 2.25 kilograms (5 pounds) 
in weight 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 Area A the retention of halibut by vessels fishing 
with longline gear shall be permitted during a period beginning 
at 1500 hours on March 22, 1971, and terminating at 0300 
hours on April 4, 1971. 

6. Within Area B retention of halibut by vessels fishing with 
longline gear shall be permitted during a spring period begin
ning at 1500 hours on March 22, 1971, and terminating at 0300 
hours on April 4, 1971, and during a fall period beginning at 
1500 hours on September I, 1971, and terminating at 0300 hours 
hours on September 14, 1971. 

7. Within Area C the retention of halibut by vessels fishing 
with longline gear shall be permitted during a spring period begin
ning at 1500 hours on March 17, 1971, and terminating at 0300 
hours on April 4, 1971, and during a fall period beginning at 
1500 hours on October I, 1971, and terminating at 0300 hours 
on October 17, 1971. 

8. Area E shall be closed to halibut fishing at all times. 
9. 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. 

10. 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 March 17, 1971, and terminating at 
0300 hours on June 20, 1971. 

II. Notwithstanding the provisions of item I 0 above, Area D 
shall remain open until 0300 hours on November 15, 1971, for 
exploratory and experimental fishing by vessels fishing with long
line gear. The name of any such vessel entering the said waters 
after 0300 hours on June 20, 1971, shall be notified to the Com
mission by the party to which such vessel belongs prior to such 
entry. 

In adopting these recommendations the Commis
sion noted in relation to item 11 the opinions expressed 
by the chairmen of its three national sections that 
only a small number of vessels is expected to fish in 
Area D after June 20, 1971. 

The Commission took note of the following domestic 
measures proposed by the national sections for con
servation of halibut throughout the Bering Sea: 

I. The Government of Japan, as a domestic measure in 1971, 
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 of 58°10'N, 160cw, and the point of 5JOIO'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, 164°W, to its intersection 
with a line connecting Cape Navarin of the U.S.S.R. and the 

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. 
2. The Government of Japan, as a domestic measure in 1971, 

intends to establish for 1971 a minimum size limit of 66 
centimeters for retention of halibut throughout the Bering Sea. 

3. The Government of Japan will take appropriate voluntary 
measures to remove alllongline gear from the water in the respec
tive 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. 

4. The Government of Canada and the Government of the 
United States, as a domestic measure in 1971, intend to prohibit 
the retention of halibut by vessels fishing with any type of net 
trawl gear in the Bering Sea. 

The area divisions referred to above are shown in a 
map on page 12. 

The U.S. Section, in recommending adoption of the 
report of the working group which drafted the above 
recommendations, expressed disappointment that it 
had not been possible to recommend enlargement of the 
no-trawling area in Area E which is part of the domes
tic measures taken by Japan. The U.S. spokesman 
pointed out that the United States intended to pro
hibit retention of halibut by vessels fishing with any 
type of net trawl gear in Area D of the Bering Sea 
regardless of the three-month open period in the spring 
permitted by the recommendations. The U.S. Sec
tion noted with satisfaction that retention of halibut 
taken with trawls is prohibited to all three countries in 
all areas of the eastern Bering Sea other than Area D. 
Commenting on the report of the Sub-Committee on 
Bering Sea Groundfish, which served in large part as 
the basis for the recommendations, the U.S. Section 
noted an improvement in the collection of information 
on the incidental catches of halibut in trawl gear in the 
Bering Sea. The U.S. Section commended the 
Fisheries Agency of Japan and the International 
Pacific Halibut Commission for providing this informa
tion and expressed the hope that such efforts would 
continue and improve in the years ahead. Such 
information, together with that resulting from collec
tion of data from research vessel surveys and observa
tions aboard commercial vessels on incidence of 
halibut in trawl catches in all areas of the Bering Sea, 
will enable scientists of the three countries to determine 
more completely the reasons for the current condition 
of halibut stocks in the Bering Sea. The U.S. spokes
man referred particularly to the poor condition of the 
halibut stock on the Polaris Ground in Area A and its 
failure to respond to severe restrictions imposed in 
recent years in accordance with Commission recom
mendations, the lower abundance of halibut in Area 
A as a whole than that observed prior to 1963, and the 
lower abundance of juvenile halibut on the nursery 
grounds than that observed in 1966. The U.S. Sec-
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tion also noted that in some instances the Sub-Com
mittee had been hampered in its assessment and ex
planation of the condition of halibut stocks in the 
Bering Sea as a whole by the limited quantity of 
fishery statistics, biological data, and information on 
interrelationships of halibut in eastern and western 
Bering Sea. Early collection of additional data of this 
nature by the three countries will permit more 
adequate assessment and explanation of halibut stock 
conditions in the Bering Sea and aid the Commission 
in its formulation of conservation measures. 

The Canadian spokesman, in concurring with adop
tion of the working group's report, noted that his 
section concluded from a review of the report of the 
Sub-Committee on Bering Sea Groundfish that con
servation measures applied since 1963 have failed 
largely to restore halibut of the eastern Bering Sea to 
former levels of productivity. In the Canadian Sec
tion's view there is an obvious need for improvement 
in the conservation measures and for collection of 
much better information on the incidental catches of 
halibut in fisheries for other species of groundfish in 
the eastern Bering Sea. In this regard, the Canadian 
Section attached considerable importance to the Sub
Committee's request for continued provision of data 
on halibut incidence in the Bering Sea trawl catches, 
from research vessel surveys and direct observations of 
commercial vessel catches. The three sections have 
gathered valuable information to date on the distribu
tion of juvenile halibut on the eastern Bering Sea flats 
through use of research vessels. It is difficult to relate 
these findings to the effects of incidental catches by 
trawl fisheries. Since neither Canada nor the United 
States engages in fisheries for groundfish other than 
halibut in the Bering Sea, the Commission must 
depend on Japanese efforts to provide direct observa
tions on incidental catches. The Canadian Section 
noted with pleasure that Japan has begun studies on 
this important subject. It is an encouraging new step 
towards the understanding and solution of problems 
with respect to the apparent inadequacy of existing 
joint conservation measures for halibut. The Cana
dian Section believes it is essential that scientists 
should have access to information which will enable 
them to make accurate estimates of the annual losses 
of juvenile and adult halibut through incidental 
catches by trawlers and other kinds of vessels engaged 
in groundfish fisheries. In the Canadian view there is 
convincing evidence that recruitment to the adult 
stocks of halibut in the eastern Bering Sea has been 
greatly reduced and, for lack of evidence to the con
trary, this decline must be attributed largely to effects 
of fisheries for other groundfish. The Canadian Sec
tion firmly believes that Japanese studies on the in
cidental catch of halibut should be expanded, with 

particular attention to the Danish seine fishery on the 
eastern Bering Sea flats, which accounts for a large 
share of the current annual production of groundfish. 
Canada urged Japan to expand this difficult but 
nevertheless vital study. Also, the Canadian Section 
urged that Japan expand her studies of halibut in the 
western Bering Sea in recognition of preliminary 
evidence of intermingling of halibut east and west of 
175°W and in view of the Sub-Committee's request 
for additional information. Furthermore, the Cana
dian Section believes that, pending acquisition of 
more reliable data on the effects on halibut of fisheries 
for other groundfish, Japan should make every effort 
to conduct her eastern Bering Sea fisheries in such a 
manner as to minimize the incidental catch of halibut. 
The Canadian Section believes these requests are rea
sonable and that Japan should recognize them as im
portant, implicit obligations accepted in 1963 when the 
three countries joined in a longline fishery for halibut 
in the eastern Bering Sea. The fact that Japan has 
not engaged in significant fishing for halibut in that 
region since 1964 in no way relieves her of the obliga
tion. The Canadian Section noted that by 1969 the 
production of halibut from all of the Bering Sea by the 
three countries had fallen to a meagre 4,400 tons, or 
only 39% of the peak achieved in 1963. Japan ac
counts for more than 85 % of the production from what 
remains of the halibut resource in the Bering Sea, thus 
Japan's responsibilities are self evident. 

The Japanese spokesman stated that his section in
tended to consolidate further its research and survey 
and to make efforts with a view to solving problems 
in relation to an accurate assessment of the halibut 
stock conditions in the eastern Bering Sea. 

10 (f) Halibut and Groundfish in the Northeastern 
Pacific Ocean 

Since 1963, Japanese vessels have been fishing in the 
northeastern Pacific Ocean for groundfish and shrimp, 
primarily by trawling but to some extent by gillnetting 
and Danish seining. The Commission has considered 
annually the possible effects of this fishing on the 
halibut stocks of the area, which .Japan is obliged to 
abstain from exploiting under the terms of the Conven
tion. In addition, the Commission agreed in 1967 to 
study groundfish other than halibut in the northeastern 
Pacific for the purpose of determining the need for 
JOint conservation measures. Through the 1969 
Annual Meeting, the Commission had assigned terms of 
reference in relation to these two studies to a Gulf of 
Alaska Groundfish Committee. During its 1969 
meeting, the Commission assigned these studies to the 
Committee on Biology and Research thus terminating 
activities of the Gulf of Alaska Groundfish Committee. 

At the 1970 meeting the Committee on Biology and 
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Research referred these duties to a Sub-Committee on 
Northeastern Pacific Groundfish for consideration and 
report. This Sub-Committee studied results of com
mercial fishing and research vessel operations in the 
area, reviewed information on observations of Japa
nese and Soviet fishing activities, and discussed pro
gress in coordinating research on the Pacific ocean 
perch resource. The Sub-Committee's report, which 
formed the basis for the Commission's discussions un
der items 11 and 15 of its agenda (see sections 10 (g) 
and 11 of this report), contained the following sum
mary and conclusions: 

(I) The Sub-Committee on Northeastern Pacific Groundfish 
met prior to the annual meeting of the Commission. In ac
cordance with its terms of reference, the Sub-Committee studied 
the available information on: (1) the Canadian, Japanese, and 
United States groundfish fisheries; (2) the possible effects of 
trawl fisheries on halibut stocks ; and (3) the biology and stock 
assessment of Pacific ocean perch. 

(2) The Sub-Committee reviewed its terms of reference and 
requested assistance from the Committee on Biology and Re
search to effect some minor alterations. 

(3) The Sub-Committee received oral presentations from the 
Canadian and .Japanese national sections on the biology and 
stock assessment of Pacific ocean perch, and expressed the hope 
that the Canadian data would be presented as documents prior 
to the 1971 Annual Meeting. 

(4) The Sub-Committee received reports on the 1969 and 
1970 (preliminary data) groundfish fisheries of Japan, and the 
1968 and 1969 groundfish fisheries of Canada and the United 
States. 

(5) During 1969 (November 1968-0ctober 1969), the Fisheries 
Agency of Japan licensed 42 independent trawlers and 22 in
dependent longliners to fish in the Northeast Pacific Ocean. 
The same number were licensed to operate in this region through 
August 1970. 

(6) Japanese stern-trawler fishing effort in 1969 totalled 
27,081 hours (29,049 in 1968). More than 20% was expended 
in both the Yakutat and Southeastern Areas, and more than 10% 
in both the Kodiak and Charlotte Areas. Only 1.9% was ex
pended in the Vancouver Area and south. Pacific ocean perch 
was the principal target species constituting 70% of the total 
catch. Longline effort totalled 795,740 hachi (436,080 in 1968). 
More than 20% of the long line effort was expended in both the 
Yakutat and Southeastern Areas, and more than 10% in both 
the Kodiak and Charlotte Areas. Only 7.4% was expended 
in the Vancouver Area and south. Blackcod was the principal 
target species of the longline vessels and constituted 98.3% of 
the total catch. 

(7) Total Japanese catch in 1969 was 115,437 m.t. (254.5 
million !b), 1,129 m.t. (2.5 million !b) less than in 1968. 
Principal species were Pacific ocean perch (68,702 m.t.; 151.5 
million I b), blackcod (23,041 m.t. ; 50.8 million I b), and 
pollock (14,150 m.t.; 31.2 million !b). No shrimp catch was 
made during 1969. Pacific ocean perch catches declined 7,737 
m.t. (17.1 million lb) from that in 1968. Pollock catches in
creased 8,018 m.t. (17.7 million lb), and blackcod catches in
creased 5,470 m.t. (12.1 million I b). 

(8) During 1969,Japanese stern trawlers accounted for 99.7% 

of the total Japanese catch of Pacific ocean perch. Principal 
areas of catch were Yakutat (32 % ); Southeastern (24% ); Ko
diak (16%), and Charlotte (15 % ). Longliners caught 78.5% 
of the blackcod. Principal areas of catch were Yakutat (30%) ; 
Southeastern (30%); and Kodiak (15 % ). Preliminary data 
for 1970 (January-August) indicate a total catch of 68,493 m.t. 
(151.0 million !b), a decrease of 11,365 m.t. (25.1 million lb) 
from the 79,858m.t. (176.1 million lb) caught during the same 
period in 1969. Principal species were : Pacific ocean perch 
(33,676 m.t. ; 74.3 million 1 b), blackcod (20,307 m.t. ; 44.8 
million lb), and Pacific pollock (6,409 m.t.; 14.1 million !b). 
Shrimp catch was only 13 m.t. (28,700 !b). 

(9) The Fisheries Agency of Japan reported the incidental 
catch of halibut by fish-net vessels in 1969 was 195.6 m.t. (431,300 
!b), or 11,052 fish, compared with 57.4 m.t. (126,600 lb), or 
8,433 fish in 1968. 

( 10) During January-December 1968, North American vessels 
landed approximately 71,000 m.t. (156.6 million !b) of ground
fish other than halibut, and 26,062 m.t. (57.5 million 1 b) of 
shrimp. During January-December 1969, North American ves
sels landed 26,020 m.t. (57.4 million !b) of halibut and approxi
mately 72,000 m.t. (158.8 million !b) of groundfish other than 
halibut. Information on total North American catch of shrimp 
in 1969 was not available at the time the Sub-Committee met. 

(11) North American trawl fleets landed 68,626 m.t. (151.3 
million I b) of groundfish other than halibut in 1968, and 69,634 
m.t. (153.5 million lb) in 1969. Total fishing effort was 150,066 
hours in 1968 and 159,893 hours in 1969. 

(12) Principal fishes in North American trawl landings for 
1968 and 1969 were Dover, English, petrale, and rock soles, 
Pacific ocean perch, Pacific cod, lingcod and blackcod. 

(13) Canadian trawlers landed 18,154m.t. (40.0 million lb) 
of groundfish other than halibut in 1968, and 17,157 m.t. (37.8 
million !b) in 1969. United States trawlers landed 50,469 m.t. 
(111.3 million lb) of groundfish other than halibut in 1968, 
and 52,475 m.t. (115.7 million !b) in 1968. 

(14) Canadian vessels landed 710 m.t. (1.6 million !b) of 
shrimp in 1968, and 961 m.t. (2.1 million lb) in 1969. United 
States vessels landed 25,352 m.t. (55.9 million !b) of shrimp in 
1968. Their 1969 records were not available at the time the 
Sub-Committee met. 

(15) Soviet trawlers were again active throughout the north
eastern Pacific Ocean. 

(16) During 1969, research vessels of Canada, the Interna
tional Pacific Halibut Commission, Japan, and the United States 
were active in the Northeast Pacific region. Field studies were 
conducted on such diverse subjects as juvenile halibut abundance, 
halibut recruitment, halibut migration, and Pacific ocean perch 
biology and stock assessment. 

(17) Halibut incidence, by weight, in research vessel catches 
were reported by Canada (0.5- 11.0% ), Japan (0-2.8% ), and the 
United States (0.0-0.2 % ), and varied by area, season, and target 
species. 

(18) The IPHC reported on their study of halibut incidence, 
by weight, in North American commercial trawl catches in the 
Charlotte and Vancouver Areas during 1962- 70. Incidental 
halibut catches were larger during summer than winter, and larger 
in flatfish and other roundfish catches than in Pacific ocean 
perch catches. The estimated annual incidental halibut catch 
by the North American commercial trawl fleet during 1962-69 
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was estimated to be 1,453 m.t. (3.2 million I b). 
(19) The Fisheries Agency of Japan estimated the incidental 

catch of halibut by Japanese stern trawlers in the Northeast 
Pacific Ocean during 1969 to be 195.6 m.t. (431,300 I b). 

(20) The United States Section t.'Stimated the incidental catch 
of halibut by Japanese stern trawlers operating in the Northeast 
Pacific region during 1968. Based on observer reports, the in
cidental catch was 241,500 fish-176, 700 less than 65 em, and 
64,800 equal to or more than 65 em. Estimated viability in
dices were 55% in 1968 and 31 % in 1969. 

(21) IPHC studies on juvenile halibut abundance in the 
Shumagin-Southeastern region continued in 1970, and a report 
was received on the 1968-69 studies. Inshore areas continued 
to contain younger juvenile halibut than offshore stations. 

(22) The IPHC tagged 4,731 halibut during 1970 in the 
Shumagin-Columbia region, while the Fisheries Agency of Japan 
tagged 86 halibut in the Shumagin-Kodiak region. Recoveries 
of halibut tagged by the IPHC in the Bering Sea during 1963-
67 included 189 recaptured in the Northeast Pacific region- in 
IPHC regulatory areas 3B, 3A, and 2. However, quantitative 
analyses, involving catch-effort data, of these data have not yet 
been reported. Japan reported the recovery of two halibut 
tagged by Japan. Both were recaptured in the area oftagging
Chirikof and Kodiak- 5 and 6 years later, respectively. 

(23) The Sub-Committee received reports of the results of 
research by Japan on scale characters and growth parameters of 
Pacific ocean perch collected in the Shumagin-Kodiak region. 
Scale studies indicated that an annulus was formed once each year. 
The results of the study on growth parameters could not be 
properly evaluated at this meeting due to inadequate time. 
They will be evaluated prior to the 1971 meeting of the Sub
Committee to facilitate discussion at that time. 

(24) The Sub-Committee received four documents dealing 
with stock assessment of Pacific ocean perch. Insufficient time 
was available at this meeting to properly evaluate the conclu
sions of these reports. They will be reviewed in detail by the 
three national sections prior to the 1971 meeting of the Sub
Committee to facilitate discussion at that time. 

With respect to item (2) above in the Sub-Com
mittee's summary, the Committee on Biology and 
Research noted the recommendations regarding 
editorial amendments to the terms of reference and 
agreed that they should be changed to read as follows: 

( 1) To prepare joint factual summaries of informa
tion on the distribution and interrelationship of halibut 
and other groundfish in the Northeast Pacific Region, 
with the object of defining areas of halibut concentra
tion and providing an assessment of the possible effects 
on halibut of trawl fisheries for other species of ground
fish. 

(2) To study groundfish other than halibut in the 
Northeast Pacific Region and plan coordinated re
search for the purpose of determining the need for con
servation measures. 

10 (g) Effects of Trawling on Halibut in the Con
vention Area 

In dealing with the agenda item Effects tif trawling on 

halibut stocks in the Convention area the Commission had 
for its reference the reports of the Sub-Committee on 
Bering Sea Groundfish and the Sub-Committee on 
Northeastern Pacific Groundfish. 

The United States spokesman advised the Commis
sion that his section continues to be deeply concerned 
about the effects of trawling on halibut stocks in both 
the Bering Sea and northeastern Pacific Ocean. In a 
statement relating to conservation measures for halibut 
in the Bering Sea in 1971, the U.S. Section expressed 
alarm over the failure of halibut stocks to respond to 
the severe conservation regulations. The increased 
commercial trawl fishery by Japan in the Bering Sea 
has been noted, as well as the concern expressed by the 
Sub-Committee on Bering Sea Groundfish that more 
research data be made available and that direct obser
vations of incidental halibut catches be undertaken. 
The U.S. Section is concerned also that the Japanese 
trawl and setline fisheries in the northeastern Pacific 
continued in 1970 at the record high 1969 level. The 
U.S. Section's deep concern over the effects of trawling 
on halibut stocks of the northeastern Pacific is based in 
part on the failure of halibut stocks in the area to res
pond adequately to recent reductions in setline catch 
quotas. It also is based on the fact that Japan has 
maintained a substantial trawl and setline fishery in 
the area and on evidence from sampling of catches of 
North American trawlers that large quantities of 
halibut are caught incidentally by trawl vessels with 
large resultant mortalities. The U.S. Section ex
pressed its view that there is an urgent need for more 
research information and direct observations of in
cidental halibut catches in the trawl fisheries if the 
impact on halibut of trawl fisheries is to be evaluated 
correctly. The U.S. Section firmly believes that na
tions using the resources have a deep obligation to 
provide information that results in enlightened con
servation based on scientific principles. The Con
tracting Parties are urged to exercise their fullest 
capabilities in providing such urgently needed infor
mation at the earliest possible time. 

The Canadian spokesman noted that his section had 
commented on the effects of trawling on halibut 
stocks in the Bering Sea in a statement made in rela
tion to conservation measures for halibut in the Bering 
Sea in 1971 (see item 10 (e) of this report). With 
regard to the northeastern Pacific, the Canadian Sec
tion is concerned that halibut stocks have not res
ponded to stringent regulations in a manner such as 
had been expected. The Canadian Section urged that 
in trawling operations in the northeastern Pacific 
every care be taken to return halibut to the water with 
m1mmum damage. Also, the Canadian Section 
hoped that the fishery would be carried out in such a 
way as to keep the incidental catch of halibut at a 
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minimum, because there is some inevitable damage 
when small halibut are caught and returned to the 
water. 

The Japanese spokesman stated that Japan has 
studied the effect of trawl fishing on halibut stocks, 
especially in the Gulf of Alaska. Long-term research 
has been conducted, the results of which indicate a 
minimal effect on the halibut stocks. With respect to 
the Bering Sea, the Japanese spokesman indicated 
that Japan's views had been given in discussions 
regarding conservation measures for halibut in the 
eastern Bering Sea in 1971 (see item 10 (e) of this 
report). However, certain aspects of the effects of 
trawl fishing on halibut stocks still have not been 
clarified. Therefore, Japan will continue data collec
tion, investigation, and study with regard to this sub
ject. At the same time, the Japanese Section pointed 
out that large-scale Soviet trawl fisheries are operating 
in the same areas and if the Commission is to conduct 
investigations and study this question, it must have 
data from the Soviet Union. The Japanese Section 
therefore requested the Commission to collect data on 
Soviet catches in the Convention area, including data 
on incidental catches of halibut. 

The Commission agreed to the Japanese request. 

11. AcTIVITIES oF THE CoMMISSION CoNCERNING 

GROUNDFISH SPECIES (OTHER THAN HALIBUT) 

oF THE NoRTHEASTERN PACIFIC OcEAN 

At its 1967 Annual Meeting the Commission agreed 
to initiation of a joint research program on the ground
fish resources of the northeastern Pacific Ocean under 
the provisions of Article III(l) (c) (i). This article of 
the Convention provides that the Commission shall 
study, at the request of any Contracting Party con
cerned, any stock which is under substantial exploita
tion by two or more of the Contracting Parties for the 
purpose of determining the need for joint conservation 
measures, provided that the stock is not covered by a 
conservation agreement between such parties. 

When dealing with this topic at the Seventeenth 
Annual Meeting ( 1970), the Commission had for its 
reference the report of the Sub-Committee on North
eastern Pacific Groundfish. At an earlier annual 
meeting the scientists had decided to limit their studies 
on this topic to a review of knowledge of Pacific ocean 
perch biology. The Sub-Committee's summary and 
conclusions appear in section 10 (f) of this report. In 
its recommendations to the Commission, the Sub
Committee expressed concern over the substantial 
decrease in catches of Pacific ocean perch in the north
eastern Pacific Ocean. The Sub-Committee recom
mended that research on Pacific ocean perch be in
tensified in order to obtain scientific evidence neces-

sary for formulation at an early date of conservation 
measures with respect to Pacific ocean perch stocks in 
the eastern part of the North Pacific Ocean. Further, 
the Sub-Committee noted its belief that to ensure 
rational utilization of the resources it is of the utmost 
importance that all nations be prudent in carrying out 
fishing for Pacific ocean perch in the northeastern 
Pacific Ocean. 

The Canadian spokesman, speaking in regard to 
implementation of Article III(l) (c) (ii) with respect to 
groundfish other than halibut in the northeastern 
Pacific Ocean, expressed appreciation that the Com
mission had approved in 1967 a Canadian proposal to 
study groundfish species other than halibut. The 
Canadian Section felt that it was evident from the 
Sub-Committee's deliberations during the 1970 meet
ing that much valuable information on the important 
Pacific ocean perch resource is now being assembled. 
The Canadian Section is gratified to note the vigorous 
interest of the Japanese scientists in the joint study of 
this resource. The Canadian Section looks forward 
to further scientific results from the three national sec
tions and to their use as a basis for the development of 
JOint conservation measures. However, in the Cana
dian Section's view, it seems unlikely that a sound 
scientific basis for management will be established very 
quickly, despite the enthusiasm and ability of the sci
entists involved. The ocean perch catch in the north
eastern Pacific is continuing, as a whole, to decline in 
the face of increasing fishing effort. Canada realizes 
that the abundance of a previously-unexploited or 
lightly-exploited resource must, of necessity, undergo a 
sharp initial decline once it is subject to heavy fishing. 
How far it must decline before it reaches a state of 
equilibrium with current levels of fishing remains un
known. Also unknown at the present time is the level 
of fishing necessary to secure the maximum sustainable 
yield. Final answers to these questions may require 
many years of study. The Commission is thus faced 
with the dilemma--does it wait until there is absolute 
scientific proof, by which time the ocean perch resource 
may well have been reduced to uneconomic levels, or 
does it take earlier action based on the best information 
available. As is well known, Canada and the United 
States have had sad experience with the former course 
of action in respect to management of halibut. The 
need for control of the halibut fishery was recognized 
before 1920 but it took more than a decade to reach 
agreement between the two countries and another 
three decades to restore the resource to a level close to 
the maximum sustainable yield . It is the earnest 
hope of the Canadian Section that this unfortunate 
sequence of events is not about to be repeated in 
respect to Pacific ocean perch and related species. On 
the basis of experience in the past few years, Canada 
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believes that the other national sections share its con
cern. While it is probable that the ocean perch 
resource is already in serious condition, Canada does 
not necessarily prescribe to hurried action without at 
least some scientific support. Rather Canada would 
propose a middle course between two alternative paths. 
Canada recommends that the scientists of the three 
countries address themselves to the task of developing 
techniques to short-cut conventional methods of in
vestigating the dynamics of marine populations. In 
Canada's view the scientists should inform the Com
mission as quickly as possible of the condition of stocks 
in various areas of the northeastern Pacific and provide 
the best estimates as to the appropriate level of ex
ploitation. To this end we concur with the recom
mendation of the Sub-Committee that research be 
intensified so as to assure the quickest possible gathering 
of background scientific evidence. 

The United States spokesman, commenting on im
plementation of Article III (1) (c) (ii) with respect to 
groundfish other than halibut in the northeastern 
Pacific Ocean, noted that the annual total catch of 
Pacific ocean perch has decreased at an alarming and 
constant rate from 1965 through 1969. This trend 
was a matter of concern to the Sub-Committee on 
Northeastern Pacific Groundfish during its meetings 
this year. Furthermore, for the first time in the 
several years of Japanese exploitation of this species in 
the northeastern Pacific Ocean, an increase in their 
fishing effort did not result in an increase in catch. 
Although the U .S. Section recognizes that precise 
estimates of the maximum sustainable yield are not 
available for this species, the disconcerting trends in 
both catch and catch per unit of effort cannot be 
ignored during the time it will take scientists of the 
three nations to compile and analyze the necessary 
biological data and formulate yield models to their 
mutual satisfaction. The United States has recently 
experienced what can happen when the enormous 
fishing power of a modern distant-water trawl fleet is 
applied to fish populations without regard for con
servation restraints. The healthy and growing U .S. 
fishery for Pacific ocean perch off the State of Oregon 
produced almost 14 million pounds in 1965. How
ever, in the three years since the foreign fleets began 
operating off the Oregon coast in 1966, U.S. landings 
of ocean perch plummetted to just over a half million 
pounds in 1969. These once-valuable stocks are now, 
for all practical purposes, in a state of commercial ex
tinction. With this example fresh in its mind, the U.S. 
Section feels that a conservation program must be 
developed for Pacific ocean perch and other commer
cial species in the northeastern Pacific Ocean if these 
resources are to remain capable of supporting viable 
fisheries . 

The Japanese spokesman stated that in his section's 
view scientific research and survey necessary for an 
accurate stock assessment of Pacific ocean perch in the 
northeastern Pacific Ocean has never been conducted, 
and important factors such as the distribution of 
stocks, regional features of growth, and distribution as 
well as ecology of juvenile fish prior to recruitment 
have not been studied fully as yet. The Japanese 
National Section pointed out that Japan has a great 
interest in the utilization and conservation of Pacific 
ocean perch resources in this area. In accordance 
with views expressed by the Canadian Section, the 
Japanese Section intends to make utmost efforts to
ward the collection of data and the intensification of 
research as soon as possible, both of which will be con
ducive to assessment of Pacific ocean perch resources. 

Chairman Nishimura pointed out that the report of 
the Committee on Biology and Research noted the 
need for intensified research on Pacific ocean perch in 
order to obtain scientific evidence necessary for an 
early formulation of conservation measures in the 
northeastern Pacific Ocean. 

Following these discussions, the Commission agreed 
that studies were not advanced sufficiently to allow 
recommendation at the present time of joint conserva
tion measures for groundfish other than halibut in the 
northeastern Pacific Ocean. 

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 Conven
tion 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 
subsequent annual meetings the Commission has 
determined 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 Com
mission established a sub-committee of the Committee 
on Biology and Research to draw up a plan for a pro-



20 ANNUAL REPORT 1970-NORTH PACIFIC COMMISSION 

gram of joint research, to be implemented at the incep
tion of any herring fishery of joint interest. The sub
committee presented the plan of a program for joint 
research on herring to the Commission at its Tenth 
Annual Meeting (1963), at which time it was adopted. 
No fishery of joint interest on any herring stock former
ly under abstention had come into being by the time 
of the Seventeenth Annual Meeting, and consequently 
the joint research plan remains unimplemented. 

There was no item specifically referring to herring 
on the Commission's agenda in 1970. 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 provisions of Arti
cles 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 Com
mission scientific data necessary for the said study by January 
31 of every year, and, in addition, requests that the govern
ments submit to each annual meeting such data from the cur
rent year, including (but not limited to) total catch, effort, size 
composition, and tag recovery information 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 Am
erica 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-Committee 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 effect 
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 unnecessary 
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. 

At the Seventeenth Annual Meeting (1970) the 
Commission agreed that the report of the Sub-Com
mittee on King Crab and Tanner Crab as contained in 
the 1970 Report of the Committee on Biology and 
Research would be submitted to the three govern
ments, as prescribed in item 1 (c) of the resolution. 
With respect to implementation of Article III (1) (c) 
(ii) the Commission noted that the report of the Com
mittee on Biology and Research did not contain re
commendations for conservation measures for eastern 
Bering Sea king crab and that the Sub-Committee, 
after reviewing the current status of the king crab 
stock, concluded that the present regulatory measures 
are inadequate. 

The United States spokesman expressed his section's 
grave concern over the continued deterioration of the 
king crab resource in the eastern Bering Sea. Con
sistent with the view that any nation exploiting a 
fishery resource should provide biological information 
on the stock exploited, the U.S. Section is disappointed 
that during recent meetings Japan's reports on this 
research have been minimal. Since the inception of 
the fishery, and despite the imposition of catch quotas 
and other regulatory measures, the stock has shown a 
continuous decline, clearly indicating that this resource 
is still being overfished. The Sub-Committee on 
King Crab and Tanner Crab reports that the average 
size and the catch per unit of effort of king crabs in the 
commercial catch, both accepted indices of stock con
dition, continue to decline. In view of the foregoing, 
the U.S. Section recommended that the Contracting 
Parties give their attention to the conclusion of the 
Sub-Committee that the present regulatory measures 
are inadequate. The U.S. Section is confident that 
the governments party to the current bilateral agree
ments on king and tanner crabs will act on the Com
mission's research findings during the forthcoming 
crab discussions. 

The Japanese spokesman stated that, as is indicated 
in the Biology and Research Committee report, the 
CPUE as well as the average carapace length of king 
crabs in the Bering Sea show a decline. Referring to 
the U .S. statement, the Japanese spokesman stated 
that Japan also would like to discuss fully the condi
tion of the king crab stock during the forthcoming 
bilateral talks. 

14. AcTIVITIES oF THE CoMMISSION CoNCERNING 

TANNER CRAB 

At the Fifteenth Annual Meeting (1968) the Com
mission agreed to study the stock of tanner crab in the 
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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. In 
dealing with the agenda item Implementation of Article 
III (1) (c) (ii) with respect to tanner crab at the 1970 
meeting, the Commission agreed that information is 
not yet sufficient for the purpose of recommending 
JOint conservation measures. The report of the Sub
Committee on King Crab and Tanner Crab was to be 
transmitted to the Contracting Parties as the Commis
sion's report on the study being conducted on the 
tanner crab resources of the eastern Bering Sea. 

The United States spokesman, in discussing tanner 
crabs, noted that the United States views with growing 
concern the recent enormous increase in the harvest 
rate and the current lack of data on age composition, 
growth, and natural mortality of the eastern Bering 
Sea tanner crab resource. The U.S. Section urged 
that those nations fishing tanner crabs in the eastern 
Bering Sea exert every effort to conduct and report on 
the research as well as provide statistics necessary to 
determine rational use of these stocks. The U.S. 
Section is of the opinion that nations exploiting this 
resource must exercise extreme caution and prudence 
with regard to harvest levels to avoid the drastic 
decline in stocks that resulted from the overexploita
tion of the king crab resource in the same region. 

With respect to stock assessment of tanner crab 
resources, the Japanese spokesman stated that since 
research has been initiated only recently, the Japanese 
Section considers efforts should be made with a view 
to furthering such research. Furthermore, the Japa
nese Section does not consider it necessary to carry out 
any conservation measures at this stage, since no de
crease in tanner crab resources has been observed. 

15. REsoLuTION REGARDING NoN-MEMBER FisHING 
IN CONVENTION AREA 

Under item 19 of its agenda, Other business, the 
Commission adopted a resolution which recalled that 
at its 1969 Annual Meeting the Commission requested 
its member governments to take appropriate mea
sures to deter fishing operations for salmon, halibut, 
and other stocks of fish of special concern to the mem
ber governments by fishermen of a non-member coun
try, and recognized that in spite of the efforts of the 
member governments in consonance with the Com
mission's resolution, fishermen of the Republic of 
Korea again fished in 1970 for salmon in the Conven
tion area. Further, the resolution expressed grave 
apprehensions that such salmon fisheries by the Re
public of Korea in waters specified in the Convention 

will have a significantly adverse effect upon the con
servation measures which the Governments of Canada, 
Japan, and the United States have been taking at 
their great expense with a view towards attainment of 
the Convention's objective to ensure the maximum 
sustainable productivity of fishery resources of the 
North Pacific Ocean. The resolution requested the 
member governments to take more appropriate mea
sures to deter the operation of fishing for salmon, 
halibut, and other stocks of fish by fishermen of such 
non-member country which is detrimental to the 
achievements of the objectives of the Convention. 

16. PUBLICATIONS OF THE COMMISSION 

The Commission publishes an Annual Report and a 
Bulletin. 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 ver
sions, of identical content. The Annual Report con
tains a report of the Commission'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 na
tional summaries of research conducted for the Com
mission by the research agencies of each member 
country. The Bulletin is published at irregular in
tervals. Reports are obtained 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. Information on the current status of Com
mission publications is given on the back cover of this 
annual report, including titles of papers contained in 
the Bulletin. 

In addition, the Commission has prepared annually 
beginning with 1952 a Statistical Yearbook, in pro
cessed form, containing data on catches of salmon, 
halibut, herring, king crab, and groundfish by fisher
men of the member countries in certain waters. The 
Yearbook is in English only and its distribution has 
been limited. Each year the Statistical Yearbook has 
been referred to the Committee on Biology and Re
search for consideration and recommendation. At the 
1970 meeting the Committee made certain recom
mendations which were adopted by the Commission 
with the following effect: 

( 1) The status of the Statistical Yearbook is raised 
to that of an official publication of the International 
North Pacific Fisheries Commission, including all 
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issues from 1952 and forward. 
(2) Yearbooks from 1970 and forward will be 

prepared in a revised format as recommended by the 
scientists with respect to the various species covered. 

(3) A representative will be nominated by each na
tional section to assist the Secretariat in the prepara
tion of the Statistical Yearbook. 

Also in connection with publications, the Commis
sion agreed to recommendations of the Committee on 
Biology and Research that new joint comprehensive 
reports containing broad syntheses of information on 
the distribution and origin of the six species of salmon 
on the high seas of the North Pacific Ocean should be 
prepared. A new joint comprehensive report on the 
oceanography of the North Pacific Ocean also is to be 
prepared. A revision of historical catch statistics of 
North Pacific salmon contained in Bulletin 12 was 
recommended by the Sub-Committee on Statistics 
and approved by the Commission. A volume of 
historical catch and effort statistics for groundfish is 
being considered by scientists of the three sections, and 
final recommendations will be made at the next meet
ing. 

The Ad Hoc Committee on Abstention recom
mended publication of certain reports submitted in 
relation to abstention since Bulletins 4, 7, 9, and 10 
were published. 

17. OFFICERS ELECTED FOR 1971 

The Commission elected officers for 1971 in accord
ance with the Rules of Procedure and established 
practice. Officers elected were: 

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

Vice-Chairman of the Commission- Dr. A.W.H. Needler of 
Canada 

Secretary of the Commission- Kenjiro Nishimura of Japan 
Chairman of the Committee on Biology and Research- Charles 

H. Meacham of the United States 
Chairman of the Committee on Finance and Administration

Donovan F. Miller of Canada 

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

18. CLOSING STATEMENTS AT THE FINAL PLENARY 

SESSION 

Spokesmen for each national section made conclud
ing statements at the final plenary session of the Seven
teenth Annual Meeting, on November 6, 1970. 

Commissioner Charles H. Meacham, Chairman of 
the U.S. National Section, expressed the pleasure felt 
by his delegation at being able to participate in ob
servance of "Culture Day" on November 3. Mr. 

Meacham felt sure that all members of his delegation 
were glad to work all the harder to enable completion 
of the Commission's tasks in a somewhat shortened 
period. In the relatively brief period given to Com
missioners each year to review activities, progress, or 
lack of it, toward solution to some of the perennial 
problems must be considered, as well as proposed ap
proaches to the new problems which present them
selves. Among the continuing problems is that 
resulting from intermingling on the high seas of 
salmon of Asian and North American origin. Sockeye 
salmon from Bristol Bay tend to migrate farther to the 
westward in years following peak runs and in 1971 
Bristol Bay sockeye can be expected to be even more 
vulnerable than usual to the Japanese high seas fleet. 
The U.S._ Section urged therefore that attention be 
given to this factor of such great importance to the 
efforts of the United States to manage properly the 
1971 runs as part of its continuing program for im
provement and enhancement of the condition of this 
great natural resource. 

Mr. Meacham expressed his section's regret that 
agreement could not be reached on measures which 
could contribute substantially to improvement of the 
conservation regime for halibut of the eastern Bering 
Sea. Mr. Meacham referred particularly to the lack 
of agreement to enlarge the no-trawling area in the 
eastern Bering Sea. The U.S. Section is convinced 
that the catch and resultant mortality of halibut in the 
eastern Bering Sea trawl operations is a major con
tributing factor to the failure of the halibut stocks to 
respond to the conservation measures imposed, and 
has a damaging effect as well on the major halibut 
stocks of the northeastern Pacific Ocean. The U .S. 
Section drew attention to the fact that Japan now 
takes a major share of the Bering Sea halibut catch, 
yet the joint conservation measures recommended by 
this Commission for these stocks are particularly 
restrictive on the operations of the North American 
halibut fishermen. The U .S. Section urged the Com
mission to give attention to this inequity in future 
meetings, and in this connection also urged that the 
collection and submission of data on the halibut 
fisheries in both the eastern and western Bering Sea 
be approved as part of an intensified effort toward the 
formulation of improved conservation measures for 
this species. 

Mr. Meacham commented that the continuing 
decline of the king crab resource of the Bering Sea has 
been made evident by studies reported at this meeting 
of the Commission. The conclusion of the scientists 
that the present regulatory measures for king crab are 
inadequate must be taken into account by the parties 
to the present conservation agreements for this species 
and the Commission must expect that the parties will 
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take the proper remedial measures. The data on 
tanner crab are somewhat less conclusive, since the 
fishery for this species has been of shorter duration. 
However, prudence demands attention to the con
servation needs of this species in order to prevent a 
duplication of the over-exploitation which has obvious
ly taken place in the case of king crab. 

Mr. Meacham, commenting on the Commission's 
recent undertaking to consider groundfish other than 
halibut in the northeastern Pacific, stated that the 
U.S. Section felt it a matter of urgency to develop con
servation measures for such species. He pointed out 
that the historical record showed in fisheries con
servation measures too often have been developed and 
placed in effect only after the resource has been 
depleted to a situation closely approaching a point of 
no return. Mr. Meacham stated that the North 
Pacific Commission must not allow such circumstances 
to occur with respect to resources over which it has 
jurisdiction. The U.S. Section considers it impera
tive that conservation be developed and implemented 
without delay, particularly in the case of Pacific ocean 
perch. 

Mr. Meacham pointed out that the Commission 
must acknowledge the existence of a threat to the con
servation arrangements implemented and refined 
over a period of nearly twenty years. He referred to 
salmon fishing operations of the Republic of Korea in 
the past two years. The dangers of a continuation of 
these operations and resultant encouragement to the 
proponents of more radical regimes were too obvious 
to warrant elaboration. The U.S. Section could not 
emphasize too strongly the importance of effective 
action by the respective governments to remove this 
threat. With this in mind the U.S. Section sub
scribed fully to the resolution adopted by the Com
mission and will devote its best efforts to implementa
tion of that resolution by the Government of the 
United States. 

Mr. Meacham noted that over the seventeen years 
of the Commission's existence the scope of its activities 
has been extending progressively in its concern for 
various stocks of fish. The U.S. Section believes that 
continued expansion of Commission activities as a 
reflection of its concern for all North Pacific fish stocks 
is vital to achievement of the conservation objectives 
of the Convention. In closing Mr. Meacham ex
tended deep appreciation to the Secretariat and in
terpreters for their assistance and efficient performance 
at this meeting. In particular, the U.S. Section 
acknowledged the impending departure of Mr. Hutch
inson who had performed most capably as Executive 
Director, and wished him well for the future. The 
U.S. delegation had enjoyed the hospitality of the 

Government of japan and of interested private organi
zations, and looked forward to hosting the Commis
sion's meeting in Alaska in 1971. 

Dr. A. W. H. Needler, Chairman of the Canadian 
National Section, addressed the meeting. Dr. Needler 
noted that in returning to the Commission after an 
absence of several years he had reviewed the activities, 
failures, and successes of the Commission over almost 
seventeen years. Attention was first given by the 
Commission to the problems raised by the Protocol, 
resulting in one of the most extensive and successful 
research programs ever attempted. The Commission 
established the main outlines of the high seas distribu
tion of salmon and the Canadian Section anticipates 
with much satisfaction preparation of substantial new 
reviews of results of salmon research-which reviews 
will help in maintaining the resources. 

Dr. Needler noted that a great deal of attention also 
has been given to the question of qualification for 
abstention under the provisions of Article IV(l)(d) of 
stocks listed in the Annex. Dr. Needler found it 
somewhat disappointing to see the Commission re
cording the same statement year after year, expressing 
a lack of agreement on the qualification of any single 
stock in spite of the great mass of data. This action, 
which is becoming an annual routine, comes perilously 
close to disregarding one of the principles embodied in 
the Convention. The work, however, has not been 
wasted because a great deal of scientific analysis 
done for this purpose is of value also in understanding 
the management of the stocks concerned. Dr. Needler 
felt it appropriate that the Commission is turning now 
to broader problems of conservation. Following the 
rapid growth in world fisheries after World War II, a 
decline in the total world catch occurred for the first 
time from 1968 to 1969, suggesting strongly that it is 
becoming harder to find new unexploited stocks. 
With the demand for good protein food still growing, 
more pressure will be brought to bear on stocks already 
under exploitation. This Commission has, in the 
view of the Canadian Section, a very important job to 
do in assessing as best it can the maximum sustainable 
yields from stocks in the Convention area. Without 
efforts on the Commission's part to this end, and also 
by other international bodies, it may very well be 
feared that the momentum of large investments in 
fishing equipment together with the growing demand 
will carry yields below sustainable levels. With this 
background, Canada is pleased to see the increasing 
attention being given by the Commission to fisheries 
for groundfish. 

Dr. Needler noted that Canada is concerned over 
the effect on the halibut stocks of the trawl fisheries 
and hopes that action can be taken to keep the damage 
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to a minimum. The future contribution of this 
Commission depends on free and effective scientific 
cooperation between the three member countries. 
Dr. Needler expressed the appreciation of his section 
for the excellent scientific work done by scientists of all 
three national sections and gave encouragement that 
this work can be made the basis for effective conserva
tion action. 

Dr. Needler noted that the U.S. spokesman already 
had mentioned the special problems posed by the in
fluence of the Republic of Korea in high seas salmon 
fisheries. Dr. Needler had trust that all three coun
tries party to the Convention would use their very 
best efforts to deter the development of this fishery. 

Dr. Needler expressed the appreciation of the Cana
dian Section for work done by Mr. Hutchinson as Ex
ecutive Director and the hope that he will have a 
happy future in retirement. Dr. Needler remarked 
that the Canadian Section was impressed as ever with 
the energy and efficiency of the Commission's Sec
retariat and expressed thanks to the interpreters who 
had made an essential contribution to the meeting. 
Dr. Needler closed by thanking the Japanese for their 
warm hospitality. 

Commissioner Yoshio Ohkawara, speaking on be
half of the Japanese National Section, told of his 
section's enjoyment at being host of the 1970 Annual 
Meeting, which had turned out to be a great success 
thanks to the cooperation so generously extended by 
all. 

The Japanese Section noted with satisfaction that 
the entire proceedings were carried out in a friendly 
atmosphere and in a spirit of mutual understanding 
and cooperation. In the two weeks preceding the 
plenary sessions, meetings of scientists from Japan, 
Canada, and the United States were held, and the 
invaluable results achieved through their scientific 
research on fishery resources in the North Pacific were 
available, to the mutual benefit of all national sections. 
The untiring studies and thorough discussions by those 
scientists are surely instrumental to the more effective 
implementation of the Convention on a scientific 
basis, which is the major objective of this Commission. 
Mr. Ohkawara took the opportunity to express to the 
scientists once again his heartfelt appreciation and 
admiration for their earnest efforts. 

Mr. Ohkawara commented on the substantial dis
cussions which were held on stocks of fish of common 

concern in the Convention area, such as salmon, hali
but and other groundfish, and king and tanner crabs. 
During the meeting it was found that opinions of the 
three national sections differed occasionally on certain 
problems. However, in an unceasing pursuit for 
effective measures to achieve the objectives of the 
Convention, certain differences among the respective 
national views were bound to develop from time to 
time. An important task entrusted to the Commission 
is to cope with such a situation positively and to search 
for solutions in a constructive manner, and from a 
fresh perspective. Mr. Ohkawara believes firmly 
that thorough studies and a forthright exchange of 
information and views eventually will result in a solu
tion to the problems. 

In conclusion, Mr. Ohkawara extended deep ap
preciation and best wishes to Mr. Hutchinson who was 
to leave his office shortly. Mr. Ohkawara noted that 
Mr. Hutchinson's first participation in the Commis
sion as Executive Director had been at the Four
teenth Annual Meeting in Tokyo and the present 
Seventeenth Annual Meeting marks his last. Mr. 
Ohkawara also thanked other members of the Sec
retariat, the capable interpreters, and all others 
associated with the meeting who had given so much 
of themselves to make it a success. The Japanese 
Section looked forward to meeting in Anchorage in 
1971. 

Chairman Kenjiro Nishimura, in closing the meet
ing, expressed his appreciation and gratitude to the 
Commissioners of the three sections and their advisers 
for the cooperation which had made possible comple
tion of the Commission's deliberations in a period one 
day shorter than was usual. Mr. Nishimura also ex
pressed deep appreciation and respect to the sci
entists who had shown inexhaustible effort in pre
paring a voluminous report. Mr. R.J. Myhre, 
consultant from the International Pacific Halibut 
Commission, was thanked for his services. Thanks 
also were expressed to the permanent and temporary 
members of the Secretariat and the interpreters for 
their contribution to the smooth operation of the Com
mission's sessions. Mr. Nishimura particularly 
thanked Mr. Samuel]. Hutchinson, whose resignation 
as Executive Director had been accepted during the 
meeting, for his untiring efforts over the past three and 
one-half years and wished him happiness and health in 
the future. 
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APPENDIX 2 

AGENDA 

as adopted for the 

SEVENTEENTH ANNUAL MEETING-1970 

Tokyo, Japan, November 2-6, 1970 

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

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

5. Report of the Chairman 
6. Submission of reports by the Secretariat 
7. Consideration of matters of research 

(a) Oceanographic research 
(b) Salmon research 
(c) King crab and tanner crab research 
(d) Bering Sea groundfish research 
(e) Northeastern Pacific groundfish research 
(f) Research planning 
(g) Publication of research result~ 
(h) Statistics 

8. Consideration of salmon problems in high seas 
areas of intermingling 

9. Implementation of the Protocol 
10. Conservation measures for halibut in the Bering 

Sea in 1971 
11. Effects of trawling on halibut stocks in the Con

vention area 
12. Implementation of Article III (1) (a) with re

spect to the stocks listed in the Annex 

13. Implementation of Article III (1) (c) (ii) with 
respect to king crab 

14. Implementation of Article III (1) (c) (ii) with 
respect to tanner crab 

15. Implementation of Article III (1) (c) (ii) with 
respect to groundfish other than halibut in the 
northeastern Pacific Ocean 

16. Consideration of status of implementation of 
Article III (1) (d) and Article IX (2) 

1 7. Consideration of administrative and fiscal matters 
(a) Accounts and audit 
(b) Budget estimate for fiscal year beginning 

July 1, 1971 
(c) Budget forecast for fiscal year beginning 

July I , 1972 
(d) Administrative report for 1970 
(e) Comments on the form and nature of the 

reports submitted in 1970 by Canada 
and the United States in accordance 
with the provisions of Articles III ( 1) 
(c) (iii) and X (2) 

(f) Schedule of future meetings 
(g) Other matters 

18. Election of officers 
19. Other business 
20. Closing remarks 
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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, 1970 and the statements of income and expenditure and receipts and dis
bursements for the year then ended. Our examination included a general review of the accounting 
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, 1970 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. 

PEAT, MARWICK, MITCHELL & CO. 
Chartered Accountants 

Vancouver, British Columbia 
Augmt 12, 1970 

STATEMENT OF ASSETS AND LIABILITIES 

June 30, 1970 

General funds: 
Cash in bank 

Working capital fund: 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

General funds: 
Accounts payable and accrued expenses 

Assets 

Liabilities 

Advances from Contracting Parties for working capital fund 
Amount equivalent to expenditure on equipment, less depreciation, 

per contra: 
Amount at June 30, 1969 
Additions during the year 

Less adjustments for equipment disposals (Note) 

Deduct: 
Depreciation provided in previous years $3,283.32 
Depreciation in current year 611.44 

3,894.76 
Less adjustments for equipment disposals (Note) 561.50 

Note: 

S6,114.44 
3,333.2~ 

$5,519.94 
1,156.00 

6,675.94 
561.50 

6,114.44 

3,333.26 

$4,928.49 

16,250.00 

2,781.18 

$23_,95~.67 

$4,928.49 
16,250.00 

2,78).)8 

$23,959.67 

Assets having an original cost of $561.50, which had been fully depreciated, were written off 
at June 30, 1970. 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1970 

Income: 
Contributions from Contracting Parties 
Transfer from working capital fund 
Interest earned on working capital fund 

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

Status of Appropriations 

Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 

Note : 

Budget 
appropriations 
S46,5'i0.00 

7,300.00 
2,350.00 

13,590.18 
2,550.00 

500.00 
2,500.00 

S75,340.18 

$49,067.59 
5,400.71 
1,523.94 

14,047.84 
2,140.55 
1,156.00 
2,003.55 

Appropriations 
as modified by 

transfers 
49,067.59 
5,400.71 
1,523.94 

14,047.84 
2,140.55 
1,156.00 
2,003.55 

75,340.18 

$72,000.00 
1,750.00 
1,590.18 

75,340.18 

75,340.18 

s-

Expenditures 
49,067.59 
5,400.71 
1,523.94 

14,047.84 
2,140.55 
1,156.00 
2,003.55 

75,340.18 

The budget appropriation for "personal services" has been adjusted to include SI,750.00 
transferred from the working capital fund and that for " contractual services " has been 
adjusted to include $1,590.18 received in interest on the working capital fund. 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1970 

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 June 30, 1969 
Balance June 30, 1970 

$49,067.59 
4,900.71 
1,523.94 

13,290.65 
2,140.55 
1,156.00 
2,003.55 

21,671.30 
21,178.49 

==--=== 

$72,000.00 
1,590.18 

73,590.18 

s 492.81 

31 



32 

II. ADMINISTRATIVE REPORT FOR 1970 

1. CONTENT OF THE REPORT 

This report provides information on decisions of the 
Commission made by correspondence between the 
Sixteenth (1969) and Seventeenth (1970) Annual 
Meetings, describes actions taken with respect to 
decisions made at the Sixteenth Annual Meeting, and 
reviews Secretariat activities. The period covered by 
this report is from the adjournment of the Sixteenth 
Annual Meeting on November 7, 1969, to the opening 
of the Seventeenth Annual Meeting in Tokyo, Japan, 
on November 2, 1970. 

2. OFFICERS, MEMBERS, AND STAFF 

Officers of the Commission and membership during 
the period covered by this annual report are listed on 
the inside front cover. 

There were no changes in the permanent staff of the 
Secretariat during the period. Samuel]. Hutchinson 
continued as Executive Director, Kaoru Tatara as 
Assistant Director, and Lorraine M. Kissack as Sec
retary. However, Mr. Hutchinson, Executive Di
rector since August 1967, advised the Commission in 
Circular Letter No. 628 dated October 20, 1970, of 
his intention to resign as of December 31, 1970. 

3. INTERIM AcTIONS OF THE CoMMISSION 

From the conclusion of the Sixteenth Annual 
Meeting ( 1969) up to November 2, 1970, the following 
Commission business was transacted by correspon
dence: 
a. The Commission approved for publication a 

manuscript of its annual report for 1968. Ap
proval was announced in Circular Letter No. 578 
dated November 12, 1969. 

b. The Commission approved summary minutes of 
the fourth and fifth plenary sessions of the Six
teenth Annual Meeting. Approval was an
nounced in Circular Letter No. 586 dated 
December 22, 1969. 

c. The Commission approved election of Mr. Shinji 
Miyoshi as Chairman of the Committee on Biology 
and Research and Mr. Elmer E. Rasmuson as 
Chairman of the Committee on Finance and 
Administration for the 1970 term. Approval was 
announced in Circular Letter No. 589 dated 
January 14, 1970. 

d. The Commission approved a tentative agenda 
for the 1970 Annual Meeting. Approval was 
announced in Circular Letter No. 61 7 dated 
September 4, 1970. 

4. LONG-TERM DISABILITY INSURANCE 

At the Sixteenth Annual Meeting ( 1969) the Com
mission approved participation in a group long-term 
disability plan. In December 1969 the Secretariat 
advised the Commission that the required enrolment 
in the proposed plan had not been obtained and cover
age could not be provided at that time. On April 
28, 1970, the Secretariat advised that the required 
enrolment had been obtained for an improved plan 
and that coverage would be effective May 1, 1970. 

5. CANADA PENSION PLAN PARTICIPATION 

A resolution regarding participation of the Com
mission in the Canada Pension Plan was adopted at the 
Sixteenth Annual Meeting ( 1969). The Memoran
dum of Agreement referred to in the resolution was 
signed on behalf of Canada and the Commission and 
the Canada Pension Plan regulations were amended 
subsequently by Order in Council PC 1970-171 
(January 27, 1970) to include the Commission as of 
January 1, 1969. 

6. REsOLUTION RE SouTH KoREAN SALMON FISHING 

At the Sixteenth Annual Meeting (1969) the Com
mission adopted a resolution expressing concern over 
South Korean salmon fishing in the Convention area 
and requesting the member governments to take 
appropriate action. This resolution was forwarded to 
the Contracting Parties on November 19, 1969. Ac
tions taken by the United States in response to the 
resolution were reported to the Commission on March 
23, 1970 (Circular Letter No. 595). Action taken by 
Canada was reported to the Commission on April 20, 
1970 (Circular Letter No. 598), and the results of that 
action were reported on .June 24, 1970 (Circular 
Letter No. 608). Actions taken by Japan were 
reported to the Commission on May 26, 1970 (Circular 
Letter No. 604). 

7. APPROVAL OF COMMISSION RECOMMENDATIONS FOR 
HALIBUT 

At its Sixteenth Annual Meeting (1969), the Com
mission formulated and adopted for recommendation 
to the Contracting Parties conservation measures for 
1970 halibut fishing in the eastern Bering Sea. The 
recommendations were transmitted to the Contracting 
Parties on November 19, 1969, and were subsequently 
accepted by them and incorporated into domestic 
regulations governing the 1970 fisheries. Individual 
notifications from Contracting Parties regarding their 
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acceptance of the recommendations were contained in 
a letter from Japan dated February 12, 1970, a 
telegram from the United States on March 13, 1970, 
and a letter from Canada dated March 26, 1970. 

8. RESOLUTION oN CoNSERVATION OF FISHERY RE

souRCEs 

At its Sixteenth Annual Meeting (1969), the Com
mission adopted a resolution calling upon the Con
tracting Parties to give full consideration to the con
servation needs of fishery resources in the area of com
mon concern when preparing fishery regulations for 
future operations. The resolution was forwarded to 
the Contracting Parties on November 19, 1969. 

9. SUBMISSION OF KING CRAB AND TANNER CRAB 

REPORT TO THE CONTRACTING PARTIES 

In 1967 the Commission adopted a resolution on 
king crab, one part of which requires that the report 
of the Sub-Committee on King Crab at each annual 
meeting be forwarded to the Contracting Parties by 
November 30 each year. In 1968 the Commission 
agreed to study the tanner crab stocks in the eastern 
Bering Sea in accordance with the provisions of Article 
III (1) (c) (i). Subsequently the Commission agreed 
to provide the Contracting Parties annually by Novem
ber 30 with a report on the results of this study. The 
report of the Sub-Committee on King Crab and 
Tanner Crab as appended to the 1970 report of the 
Committee on Biology and Research was forwarded 
to each Contracting Party on December 1, 1969. 

10. EXPLORATORY AND EXPERIMENTAL HALIBUT 

FISHING IN AREA D 

The Commission's recommendations for conserva
tion measures for 1970 halibut fishing in the eastern 
Bering Sea, which were adopted by all three govern
ments, include a provision that within an area de
signated 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 March 17, 1970, and terminating at 0300 
hours on June 20, 1970 ". However, the conserva
tion measures also provided that notwithstanding the 
provision just described, Area D would remain open 
until 0300 hours on November 15, 1970, for ex
ploratory and experimental fishing by vessels fishing 
with longline gear. The name of any such vessel 
entering the area after 0300 hours on June 20, 1970, 
was to be notified to the Commission prior to such 
entry by the party to which such vessel belonged. No 
notices of entry into Area D for experimental and 
longline fishing for halibut after June 20, 1970, were 
received by the Commission during the period covered 
by this report. 

11. CoMMISSION OBSERVERS AT ICNAF AND COFI 

In accordance with a decision reached at the Fif
teenth Annual Meeting with respect to designation of 
Commission observers at international meetings when 
invitations are received, the Chairman requested 
Ambassador Donald L. McKernan of the United 
States to act as the Commission's observer at the 
Twentieth Annual Meeting of the International 
Commission for the Northwest Atlantic Fisheries, held 
in St. John's, Newfoundland. Similarly, the Chair
man requested Mr. Philip M. Roedel of the United 
States to act as INPFC observer at the Fifth Session of 
the FAO Committee on Fisheries, held in Rome, 
Italy. 

12. FISCAL MATTERS 

a. Accounts and Audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell & Co., for the fiscal period which 
ended June 30, 1970, was transmitted to the Commis
sion on August 24, 1970 (see Appendix 3 of Part I of 
this annual report). 

A financial bond in favour of the Commission, in 
the amount of $25,000, was continued on permanent 
Secretariat staff members. This bond is held for 
safekeeping at the Department of Fisheries and Fores
try in Ottawa. 

b. Working Capital Fund 

The Commission's working capital fund, established 
in 1955, was reduced by the Commission from $18,000 
to $14,750 in the 1969/70 fiscal period in accordance 
with decisions made at the Sixteenth Annual Meeting. 

c. Appropriations for 1970/71 

The Commission's budget estimate of $73,500 
(Canadian funds) for the fiscal year beginning July 1, 
1970, as adopted at the Sixteenth Annual Meeting 
(1969), was transmitted to all Contracting Parties on 
November 19, 1969. The Government of Canada 
acknowledged receipt of this estimate by letter dated 
November 28, 1969. The Government of Japan 
advised the Commission of its approval of the estimate 
by letter dated January 26, 1970. Contributions for 
the first half of the 1970/71 fiscal period were received 
in full from all three governments. 

d. Budget Estimates 

In accordance with Financial Regulation 3.4, the 
Secretariat transmitted to all Commissioners 60 days 
in advance of the Seventeenth Annual Meeting budget 
estimates for the next two fiscal periods, 1971 /72 and 
1972/73 (Circular Letter No. 614, dated August 24, 
1970). 
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13. REPORTS FROM THE CONTRACTING PARTIES 

For the seventeenth consecutive year, Canada and 
the United States submitted reports of their conserva
tion 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 Canada was received on September II, 
1970, and transmitted to the Governments of Japan 
and the United States on September 14. The report 
of the United States was received on September 14 
and transmitted to the Governments of Canada and 
Japan the same day. The Executive Director pre
pares comments annually on the form and nature of 
these reports. 

In addition, in connection with the Commission's 
discussion of implementation of Articles III (I) (d) 
and IX (2), the Secretariat requested from the na
tional sections information on changes in laws and 
regulations and on penalties provided. The informa
tion obtained was summarized in a memorandum 
dated October 21, 1970, and presented to the Com
mission on November 2, 1970. 

14. COMMISSION PUBLICATIONS 

The English version of the 1968 Annual Report was 
printed and distributed, as was the English version of 
Bulletin No. 26. Japanese versions of the 1967 
Annual Report and Bulletins No. 24 and No. 25 also 
were printed and distributed. 

The English version of the 1969 Annual Report 
was in press, as was the Japanese version of Bulletin 
No. 26. 

A complete listing of Commission publications up 
to the date of publication of this annual report appears 
on the back cover. Titles of papers contained in the 
Bulletin are included in this listing. 

15. STAFF AcTIVITIES 

A bound volume entitled, " Proceedings of the 
Sixteenth Annual Meeting- 1969 ", was prepared 
and distributed. A Japanese version of these pro
ceedings 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 updated 
in each language. A document index also was up
dated. A report of the Commission's 1969 Annual 
Meeting was drafted for inclusion in the 1969 Annual 
Report. Newsletters were prepared and distributed 
to Commissioners and their advisers. The Statistical 
Yearbook for 1968 was completed; that for 1969 was 
not completed owing to late submission of some data. 

The normal office routine was continued: main
taining files, mailing lists, accounting records, and 
library records; receiving and documenting data 
received from the national sections; corresponding 
with the Contracting Parties and research agencies; 
preparing manuscripts of English and Japanese ver
sions of the Annual Report and Bulletin; reading 
proofs; and dealing with questions about the Commis
sion and requests for fishery information received 
from time to time from students and interested organi
zations. 

Arrangements were made for space, staffing, etc., 
for the 1970 Annual Meeting. Agendas and pre
paratory informational materials were prepared and 
distributed. 

The Executive Director visited Washington, D.C., 
and Tokyo to discuss Commission affairs with various 
key people. 

The Executive Director, sometimes accompanied by 
the Assistant Director, attended annual and special 
meetings of various organizations, such as the Interna
tional Pacific Halibut Commission, the International 
Pacific Salmon Fisheries Commission, the Association 
of Pacific Fisheries, the National Canners Association, 
the Pacific Fishery Biologists, the 50th Anniversary of 
the University of Washington's College of Fisheries, 
and the I OOth Anniversary Meeting of the American 
Fisheries Society. 

The Biological Laboratory of the National Marine 
Fisheries Service in Seattle was visited, as was the 
Biological Station of the Fisheries Research Board of 
Canada at Nanaimo. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION DURING 1970 

Fisheries Research Board of Canada 

I. OCEANOGRAPHY 

1. PROGRAMS 

Programs which contributed data essential to a 
study of the oceanography of the eastern Subarctic 
Pacific were similar to those carried out in 1969. 

( 1) A study of the seasonal and year-to-year salinity 
and temperature variations in the oceanic-coastal 
waters off British Columbia included one cruise 
during the period March 5-15, 1970 (station posi
tions are shown in Fig. 2). 
(2) The oceanographic program at Ocean Station 
P was continued aboard both vessels, at the same 
level of effort as in previous years, by the Marine 
Sciences Branch, Department of the Environment. 
(3) Computations of transport utilizing values of 
sea-level barometric pressure were continued at the 
Biological Station, Nanaimo, B.C. 
(4) The program of daily seawater observations at 
16 lightstations along the British Columbia coast 
was assumed by the Marine Sciences Branch. 
(5) The Maritime Forces Weather Centre in Esqui
malt, B.C., continued to publish twice-weekly charts 
of sea-surface temperature for the northeast Pacific. 

2. PHYSICAL OcEANOGRAPHY 

(a) Surface temperature- October 1969, March 
1970 

Sea surface temperatures in October 1969 (Fig. 1) 
were highest in the oceanic waters, l2°-l6°C, in
creasing southward. Lowest temperatures were 
encountered in Queen Charlotte Sound, 10.5°-ll.5°C, 
and on the continental slope and shelf, l2°-l4°C; in 
each area temperatures decreased shoreward. By 
March 1970, the south-north gradient was absent; 
temperatures increased slightly shoreward from 
8°-9°C (Fig. 2). 

Charts of surface temperature and anomalies issued 
by the National Marine Fisheries Service, La Jolla, 
California, show that in October 1969, temperatures 
were higher (approximately 1 °C) than in October 
1968, but were similar to the long-term mean. In 
March 1970, temperatures were higher (approximately 
1.0°C) than in March 1969, and slightly greater 
(approximately I.OoC) than the long-term mean. 

(b) Surface salinities-October 1969, March 1970 

Surface salinities of the oceanic waters were between 
0.2 and 0.4%o lower in October 1969 than in March 
1970 (cf. Fig. 3 and 4), due primarily to offshore 
transport oflow-salinity water during late summer and 
its conservation in a relatively shallow surface layer. 
Throughout the winter period, the mixed layer deep
ened and surface salinities increased, so that by March, 
the surface mixed layer was deepest and surface sali
nities in the oceanic waters were greatest (Fig. 4). 

Surface salinities of waters overlying the continental 
shelf off Vancouver Island were lower in March 1970 
than in October 1969, attributable to the high local 
winter runoff and conservation of water along the 
coast. However, in Queen Charlotte Sound, salini
ties were higher in March 1970 than in October 1969. 

In October 1969 there was a relatively strong sur
face salinity gradient (approximately l.O%o) overlying 
the continental shelf and slope off Vancouver Island, 
and extending into Queen Charlotte Sound. In 
March 1970 there was also a strong salinity gradient 
off Vancouver Island, but it was absent in Queen 
Charlotte Sound. 

II. RESEARCH ON GROUNDFISH 

Groundfish investigations continued in 1970 similar
ly to prior years. Rockfish received primary atten
tion in field studies. All stocks of important species 
are being monitored by means of catch statistics, and 
age and size composition of commercial landings. 

Rockfish studies continued to include taxonomy, 
distribution and abundance, and biology. 

1. GENERAL PRoGREss 

Taxonomic studies are nearing completion with the 
1970 publication on the aleutianus-melanostomus com
plex. 

Detailed studies are continuing on the distribution 
and abundance of Pacific ocean perch on major fishing 
grounds off southwest Vancouver Island, in Queen 
Charlotte Sound, and off Southeast Alaska. 

Rockfish maturity, spawning season, and larvae 
identification studies were extended to the Southeast 
Alaska area. 
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2. FIELD STUDIES IN 1970 

Three G. B. Reed groundfish cruises were completed 
during 1970. The first, during March-June, dealt 
with: 

(I) The maturity, spawning season, and larvae 
identification of rockfish species off Southeast 
Alaska (March-May). 

(2) The bathymetric distribution and abundance 
of Pacific ocean perch off Southeast Alaska 
(March-May) and in Queen Charlotte Sound 

(June). 
(3) Testing an experimental off-bottom trawl in 

Queen Charlotte Sound (June). 
The second, during August, observed and fished 

with the Soviet trawl fleet off southwest Vancouver 
Island to determine the species caught and the in
cidence of salmon in these catches. 

The third, during September, investigated the 
bathymetric distribution and abundance of Pacific 
ocean perch off southwest Vancouver Island. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

DURING THE YEAR 1970 

Fisheries Agency of Japan 
June 1971 

I. SALMON 

Research in offshore waters by Japan for the 
INPFC in 1970 was conducted by research vessels on 
the same scale and on the same II motherships as in 
the past. The results of research are summarized in 
the following sections. 

I. SuMMARY OF SALMON RESEARCH ON THE HIGH 

SEAS 

(I) Research on the Motherships 

In 1970 the mothership salmon fishery operated 
from late May to late July on the same scale as in the 
past (II motherships and 369 catcher boats). Thirty 
fish of each species were sampled on each mothership 
from the catch of each fishing day for body length, 
body weight, gonad weight, and sex identification, 
and scale samples were taken. Oceanographic 
observations (water temperature measurement) were 
conducted up to 200 m depth. The following are the 
approximate numbers of fish for which age and matu-

·.1 

.· 

rity determinations were made: 15,300 sockeye, 
15,500 chum, 14,200 pink, 800 coho, and 7,500 
chinook. Mothership fishing areas (where the sampl
ing and oceanographic observations were conducted) 
are shown in Figure I by 10-day period. 

(2) Research Vessel Operations 

In 1970, salmon research 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, three research 
vessels (Hokushin-maru, Takuyo-maru, and Oyashio-maru) 
fished in the area from 160°E to 175°E around 44°N 
(Figure 2) with gillnets to study salmon distribution 
and with longlines for tagging (149 sockeye, eight 
chum, and three pink salmon were released in the 
area shown in Figure II). After April, eight research 
vessels fished with gillnets along a fixed station line in 
a simultaneous distribution study of salmon. This 
research was in the Northwestern Pacific Ocean and 
the Okhotsk Sea in addition to the usual distribution 
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FIGURE 1-1. Fishing areas occupied by Japanese motherships in late May 1970. 
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cruises. The eight research vessels fished at stations 
located at the same intervals of distance along the 
station line in three time-periods, namely, mid April 
to early May, early June to mid June, and mid July 
to late July. The purpose of these cruises was to 
clarify the wide range features of salmon distribution. 
Areas covered by the stations in each period are shown 
in Figure 3. 

In addition to the research cruises mentioned 
above, the Hokko-maru fished cooperatively in May and 

Ju.ly 21 

'·'·' 

.,.\ AASMtO-~A:t'J 

~r<t .:r11.i&<l 

June in the central North Pacific with the U.S. 
research vessel George B. Kelez, conducting distribution 
and tagging studies mainly on sockeye salmon. The 
Hokko-maru also conducted a distribution study of 
immature sockeye and tagging in August and Septem
ber, principally in the Bering Sea. The Wakashio
maru conducted distribution and tagging studies 
mainly on coho salmon and a vertical distribution 
study on salmon with vertical longlines in May and 
early June, then she made distribution and tagging 
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FIGURE 4. Operating stations of the Hokko-maru from May to September 1970. 

June Z8 
58 • 

51 M 

55 H 

U5 w 110 w· • 160 ,; 

FIG URE 5. Gillnet stations of the Oshoro-maru (June 13-August 10) in 1970. 
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studies in the Okhotsk Sea in late June to late July 
and in the Bering Sea and North Pacific Ocean in 
August and September (Figure 4). Further, the 
Oshoro-maru fished with gillnets to study sockeye dis
tribution in the eastern Bering Sea in mid June to 
early August, and particularly in early August she 
tried to fish juveniles with fine meshed (24 mm, 
27 mm) gillnets around the vicinity of Bristol Bay 
(Figure 5). 

mothership fishery are shown by age in Table 2; age 
53 (2.2) fish occupy the largest part. The numbers of 
chum salmon per I 000 tans of gill net in the mothershi p 
fishery are shown by age in Table 3, and age 4 (0.3) 
fish are found in an overwhelming majority both in 
the Pacific and Bering Sea. 

TABLE I. Catch-per-tan of salmon in the mothership 
fishery from 1960 through 1970. 

2. SuMMARY OF RESULTS OBTAINED 
Species 

Results obtained through research or analysis of 
data in 1970 are summarized as follows: 

Year Sockeye Chum Pink Coho Chinook Total 

1960 I. 98 1.61 0.29 0 . 15 0.03 4.06 

(I) Information Obtained from the Mothership 
Salmon Fishery 

1961 2.60 1.23 0.65 0.06 0.01 4.55 
1962 1.81 1.09 0.19 0. 26 0.02 3. 37 
1963 1.50 0.98 1.13 0.32 0.01 3.94 

Catch per tan of gillnet in the mothership fishery 
was 3.14 fish; chum salmon had the highest rate, 
1.6 fish. This value was one of the highest since 1960. 
The sockeye value, 1.15 fish, was rather low com
pared to the past. Reflecting the low even-year cycle, 
the pink salmon rate was only 0.29 fish (Table I). 
The numbers of sockeye per 1000 tans of gillnet in the 

1964 
1965 
1966 
1967 
1968 
1969 
1970 

0.94 
1.97 
1.40 
1.54 
1.07 
0.96 
1.15 

1.15 
0.99 
1.65 
I. 31 
I. 37 
I. 24 
1.60 

0.30 
0.72 
0.49 
1.48 
0 .65 
1.12 
0 . 29 

0 .47 
0.19 
0.09 
0.04 
0 . 15 
0 . 21 
0.03 

0.05 
0.03 
0.04 
0.02 
0.06 
0.09 
0.07 

TABLE 2. Catch-per-1000 tans of sockeye salmon in the mothership fishery from 1960 through 1970, by age. 

Age 

Year 1.3 {52) 2.2 {53) 2.3 {63) 3.2 (6,) 3.3 (7,) misc. Total 

2.91 
3.90 
3.67 
4.39 
3.30 
3.62 
3.14 

--------------------------------------
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

478 
112 
86 

234 
193 
112 
47 

175 
199 
218 
!54 

277 711 294 87 77 
923 657 833 23 41 
270 540 611 240 23 
307 347 428 38 115 
287 278 132 25 9 
250 1,255 217 88 20 
366 368 498 22 58 
IM 002 5~ fi m 
207 317 247 64 20 
211 199 232 29 18 
593 741 52 79 9 

52 
27 
40 
26 
20 
26 
36 
16 
21 
48 
24 

1,976 
2,616 
1,810 
1,495 

944 

1,968 
1,395 
1,546 
1,075 

955 
1,152 

TABLE 3. Catch-per-1000 tans of chum salmon in the mothership fishery from 1960 through 1970, by age. 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

2 
(0. I) 

4 
3 

3 
(0. 2) 

70 
49 
73 
65 

141 
32 
67 
61 

133 
Ill 
274 

Pacific Ocean 

4 
(0 .3) 

914 
558 
648 
586 
585 
862 
831 
767 
712 
623 
942 

5 
(0 .4) 

433 
686 
330 
116 
118 
52 

596 
181 
171 
92 
55 

6 
(0 . 5) 

29 
36 
5 

2 
3 

Total 

1,418 
1,322 
1,087 

772 
844 
946 

1,499 
1,014 
1,019 

826 
1,271 

Bering Sea 
---

3 
(0. 2) 

12 
II 

277 
484 

58 
274 
96 

496 
952 
501 

4 
(0.3) 

1,466 
350 

1,424 
1,539 

998 
1,305 
2,004 
1,380 
1,031 
1,480 

5 
(0.4) 

735 
352 

37 
148 
29 

583 
180 
355 

38 
33 

6 
(0 .5) 

I 

13 

3 

2 
5 

Total 

2,214 
726 

I, 741 
2,170 
I ,085 
2,162 
2,282 
2,236 
2,031 
2,014 
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FIGURE 6. Fishing stations of non-selective gillnets in summer and fall, 1967-69. 
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(2) Summary of Results Concerning Immature 
Sockeye Salmon, 1967-1969 

Since 1967 research vessels have been fishing with 
gillnets of various mesh sizes (five meshes, from 55 mm 
to 157 mm) to study the distribution of immature 
sockeye salmon in the western part of the Bering Sea 
and Northwest Pacific Ocean in the period of July to 
October (a similar study also was conducted in the 
eastern part of the Okhotsk Sea only m September 
1968) (Figure 6). 

Through the research of these three years, the dis
tribution of immature sockeye has been substantially 
clarified. 0-ocean-age fish (.0) were only found in 

e Rele(~:.~:t _ Date) ·~ 
Reoover,y poin't 

the areas off northeastern and southwestern Kam
chatka in September in the area covered by this 
research. Immature 3-ocean-age (.3) fish were 
found in the Bering Sea from July to September, but 
the density was very low. The ma:jority of immature 
fish were 1-ocean-age ( .1) and 2-ocean-age ( .2) fish, 
and they were distributed widely in the area north of 
50°N after July (Figures 7 and 8). In waters south of 
the Aleutian Islands particularly, some areas of con
centration were found in the east-west direction 
(mainly 2-ocean-age fish). In the Bering Sea, prob
ably because immature fish migrated to the north in 
August, the density rose generally, but in the area close 
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FIGURE 10-1. Direction of short-period movement estimated from the gilling side of the 
net for sockeye salmon in the central Bering Sea in the summer of 1969, and the direc
tion of longer period movement indicated by the sockeye salmon tagged in the same 
area. 

180 I ?OW 

fiON 

FIGURE 10-2. Direction of short-period movement estimated from the gilling side of the 
net for chum salmon in the central Bering Sea in the summer of 1969, and the direc
tion of longer period movement indicated by the chum salmon tagged in the same area. 
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to the Aleutian Islands immatures were always found 
in very low density (Figures 7 and 8). 

In addition to the facts mentioned above, the fol
lowing points were clarified through this research. 
That is, (i) density indices of 1-ocean-age fish in 1967 
and 1968 appeared similar; however, it was found 
very high in 1969. In 2-ocean-age fish, the indices 
were approximated among three years; (ii) surface 
water temperature in the area where the immature 
sockeye salmon were found was 7-l2°C in July, 
8-l3°C in August, and 7- l2°C in September, and both 
1- and 2-ocean-age fish were found in the same surface 
water temperature zone (Figure 9) . 

160£ 

(3) Results on the Directions of Movement of 
Salmon in the Central Part of the Bering Sea 
in 1969 

One research vessel fished with gillnets and long
lines in the central part of the Bering Sea in June and 
July 1969, to study the direction of giBing and the 
migratory direction in tagging experiments. Using 
these data, the relationship between the direction of 
short-term movement and the direction of long-term 
movement was analyzed. In Figure 10, the dominant 
direction of giBing at each station and the recovery 
results from fish tagged and released at the same sta
tion are shown by species. As is clearly shown in 
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FIGURE 10-3. Direction of short-period movement estimated from the gilling side of the net 
for pink salmon in the central Bering Sea in the summer of 1969, and the direction of 
longer period movement indicated by the pink salmon tagged in the same area. 

FIGURE I 0-4. Direction of short-period movement estimated from the gilling side of the 
net for chinook salmon in the central Bering Sea in the summer of 1969, and the direc
tion of longer period movement indicated by the chinoook salmon tagged in the same 
area. 
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FIGURE II. Release stations of Japanese salmon tagging experiments in 1970. 

these figures, at least in the central part of the Bering 
Sea, the dominant direction of gilling (the direction of 
swimming in a short period) and the direction of 
migration over a long period were found to be fairly 
identical. Also, it was calculated from release and 
recovery data that the rates of migration per day were 
25-75 miles for sockeye and pink salmon, and 17- 39 
miles for chum salmon. 

(4) Newly-Obtained Results from Tagging in 1970 

A total of 2,964 salmon were tagged and released 
from the various positions shown in Figure 11 during 
the period from March to September in 1970. Twen
ty-four fish had been recovered from these releases by 
the end of 1970. The number of releases and the 
number of recoveries are shown in Table 4 by species, 
by area, and by month. These returns added no new 
information on movement. However, one chum 
salmon tagged at 57°00'N, 165°00'E on September 3, 
1969, was recovered at 50°40'N, l77°10'W on June 23, 
1970. This recovery seems an example of a sub
stantially long migration to the southeast being made 
by immature chum salmon in winter. 

II. OCEANOGRAPHY 

The oceanographic conditions of the Northwest 
Pacific Ocean in summer 1970 are summarized here 
by means of the temperature distribution (Figures 

12-14) observed by salmon research vessels and 
motherships. 

The effect of the marine environment on the dis
tribution of salmon in the northern Pacific generally 
seems due to the locations of the following water 
masses, as was shown by Ohtani (1966) and McAlister 
et al. (1970). 

(i) Western Subarctic Water located east of 
Kamchatka. 

(ii) Alaskan Stream. 
(iii) Subarctic Boundary. 
These three water masses are characterized by the 

water temperature at 100-m depth, as follows: 
(i) Western Subarctic Water: The area in which 

water temperature is below 3°C. 
(ii) Alaskan Stream: The area in which water 

temperature is above 4°C. 
(iii) Subarctic Boundary: The area in which the 

temperature gradient is high at 6°C or above. 
Therefore, based on the water temperature dis

tribution at 100-m depth, the distribution and extent 
of each water mass will be studied for 1970. 

(1) Western Subarctic Water 

May. The 3°C isotherm extended northeastward 
from near 45°N , 155°E, east of Hokkaido to 52°N , 
175°E, south of Attu Island. In other words, it ex
tends southeastward at about 46°N between 163°E 
and 169°E, turns northward at 169°E, then southward 
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TABLE 4. Numbers salmon of released by Japan from March to September 1970 and recovered1 in 1970. 

Month 
Grand 

Species and area Mar. Apr. May June July Aug. Sept. Total Total 

SocKEYE 
Pacific Ocean west of 180" 149 0 103 31 0 36 102 421 

(I) (3) (I) (0) (0) (5) 
Pacific Ocean east of 180" 82 82 

(3) (3) 
Bering Sea west of 180° 105 105 

(0) (0) 608 
Okhotsk Sea 0 0 0 (8) 

CHUM 
Pacific Ocean west of 180" 8 82 189 125 602 48 112 I, 166 

(0) (3) (4) (0) (I) (2) (2) (12) 
Pacific Ocean east of 180° 13 13 

(0) (0) 
Bering Sea west of 180" 295 295 

(I) (I) 
Okhotsk Sea 25 218 243 I, 717 

(0) (I) (I) (14) 

PINK 
Pacific Ocean west of 180" 3 47 25 98 321 0 I 495 

(0) (I) (0) (I) (0) (0) (2) 
Pacific Ocean east of 180" 120 120 

(0) (0) 
Bering Sea west of 180° 0 0 
Okhotsk Sea I 10 II 626 

(0) (0) (0) (2) 

CoHo 
Pacific Ocean west of 180" 0 0 0 0 2 3 5 

(0) (0) (0) 
Pacific Ocean east of 180" 0 
Bering Sea west of 180" 3 3 

(0) (0) 
Okhotsk Sea 0 I I 9 

(0) (0) (0) 

CHINOOK 
Pacific Ocean west of 180° 0 0 0 0 0 0 0 0 
Pacific Ocean east of 180" 0 0 
Bering Sea west of 180° 4 4 

(0) (0) 4 
Okhotsk Sea 0 0 0 (0) 

ToTAL 
Pacific Ocean west of 180" 160 129 317 254 925 84 218 2,087 

(I) (4) (7) (2) (I) (2) (2) (19) 
Pacific Ocean east of 180" 215 215 

(3) (3) 
Bering Sea west of 180" 407 407 

(I) (I) 
Okhotsk Sea 26 229 255 2,964 

(0) (I) (I) (24) 

GRAND ToTAL 160 129 532 280 1,154 491 218 2,964 
(I) (4) (10) (2) (2) (3) (2) (24) 

1 Numbers recovered are shown in parentheses. 
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FIGURE 12. Temperature CC) at 100-m depth, May 1970. 

FIGURE 13. Temperature (°C) at I 00-m depth, .June 1970. 

FIGURE 14. Temperature (°C) at 100-m depth, July 1970. 

at about l73°E, making a distinct meandering sur
rounding a tongue-like cold water mass. In the 
area north of Attu, the eastern boundary of the W es
tern Subarctic Water is obscure because of lack of 
data. However, it is considered to extend as far as 
l75°E . 

June. The water temperature pattern west of 
l63°E in June is somewhat similar to that in May but 
differs to the east. That is, the southward extension 
of the 3°C isotherm between l63°E and l69°E is more 
conspicuous in June, and the southern boundary 
shifted southward by l a of latitude. The eastern 
boundary of the 3°C water extended as far as l73°E, 
4° farther eastward than in May. Meanwhile north 
of 48°N the 3°C isotherm was located farther west 
than in May. 

These phenomena can be interpreted as being 
caused by the seasonal variation of the southward
flowing East Kamchatka Current, as well as of the 
westerly-flowing Alaskan Stream. 

In 1970 the eastern boundary of Western Subarctic 
Water in June was at its westernmost location since 
1967. 

July. West of l65°E a pattern similar to that in 
June is shown. East of the same meridian, a con
spicuous eastward intrusion of the 3°C isotherm, ex
tending as far as l76°E, is seen, compared to l73°E in 
June. However, north of 49°N the 3°C isotherm is 
located farther west than in June, and the western 
boundary was located at l64°30'E. 

(2) Alaskan Stream 

June. The western boundary of the Alaskan 
Stream, estimated by 4°C, was located at l79°W, 
somewhat close to that in 1967 (l77°30'W), when it 
could be recognized only locally in the Bering Sea. 
The westward intrusion of the Alaskan Stream is 
weakest in 1970 among the three years since 1968. 

July. The isolated water mass warmer than 4°C 
between l70°E and 176°E with its center at about 
50°N shows that the western boundary of the Alaskan 
Stream is located at about l70°E, about 10° in longi
tude farther west than in June, insofar as can be de
termined from the water temperature at 100-m depth. 

(3) Subarctic Boundary 

June. An area with a steep temperature gradient, 
indicating the Subarctic Boundary, was seen between 
l53°E and l56°E, as well as between l67°E and l68°E, 
the latitude of each being about 42°N. The Sub
arctic Boundary in June 1970 is located almost at the 
same position as in 1967, somewhat farther south than 
in 1968 and 1969. 

July. The Subarctic Boundary can be recognized 
only along about l55°E, nearly the same as in June. 
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(4) Oceanographic Conditions in the Vicinity of 
the Southern Kuril Islands 

Cold water below 1 oc located in the vicinity of the 
southern Kuril Islands and intruding toward the 
Pacific Ocean from the Okhotsk Sea can be recognized 
south oflturup Island in June. The area of this cold 
water in 1970 is larger than that in 1968 and 1969 but 
is a little smaller than that in 1967. Moreover, a 
southward intrusion in 1970 is seen in contrast to an 
eastward one in 1967. Oceanographic conditions in 
the summer season of 1970 are summarized as follows: 

(a) Western Subarctic Water: weak extrusion to 
the east. 

(b) Alaskan Stream: weak extrusion to the west. 
(c) Subarctic Boundary: slight deflection to the 

south. 
(d) Okhotsk Sea Water Mass at Southern Kuril 

Islands: extensive extrusion toward the Pacific 
region. 

Ill. 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 
1970 consisted of four fisheries: Mothership-type 
Groundfish Fishery, North Pacific Trawl Fishery, 
North Pacific Longline-Gillnet Fishery, and Land
based Trawl Fishery. In the mothership-type fishery, 
there were 12 mothership fleets with 226 licensed 
catcher boats. All the motherships were equipped 
with freezing facilities and six had fishmeal and 
minced-meat plants. The types of fishing of the catch
er boats were pair trawl, Danish seine, trawl, and 
longline and gillnet. Forty-two trawlers were lic
ensed for the North Pacific Trawl Fishery and 22 
vessels were licensed for the North Pacific Longline
Gillnet Fishery; these vessels operated in the North 
Pacific including the Bering Sea. There were 154 
landbased trawlers licensed and these were operated 
in the Bering Sea west of 170°W and in the Okhotsk 
Sea. 

Halibut fishing regulations formulated in November 
1969 by the INPFC were applied to all these fisheries. 

B. Outline of Commercial Catch 

The preliminary catch in 1970 (up to the end of 
August) by the Mothership-type, North Pacific 
Trawl, and North Pacific Longline-Gillnet Fisheries in 
the Bering Sea is shown by species in Table 5. The 
total catch by these fisheries amounted to approximate
ly 1,198,000 m.t., an increase of about 357,000 m.t. 

TABLE 5. Preliminary data on the Japanese catch in the 
Bering Sea during January-August 1970 by the mother
ship 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 46,505 3.9 
Turbot 6,569 0.5 
Rock sole 8,211 0. 7 
Flathead sole 18,123 1.5 
Halibut 254 0.0 
Blackcod 6,276 0.5 
Pacific cod 53,518 4.5 
Pollock 1,021,688 85.2 
Pacific ocean perch 10,802 0.9 
Herring 13,530 1.1 
Other fishes 6,956 0.6 
Pink shrimp 6,010 0.5 

Total 1,198,442 99.9 

over the same period in 1969. Pollock occupied 85 % 
of the total, or 1,022,000 m.t., and dominated the 
catch. Pacific cod (54,000 m.t.) and yellowfin sole 
(47,000 m.t.) followed pollock. Flathead sole (18,000 
m.t.), herring (14,000 m.t.), and Pacific ocean perch 
(11,000 m.t.) were major species in that order. Large 
increments occurred in catches of pollock (372,000 
m.t. more), Pacific cod (15,000 m.t. more), and flat
head sole (9,000 m.t. more), etc., and large decreases 
were seen in catches of yellowfin sole ( 18,000 m. t. 
less), herring (12,000 m.t. less), and Pacific ocean 
perch (7,000 m.t. less). The catch of halibut (254 
m.t.) was about one-third of that in the same period in 
1969. 

Catch statistics for the landbased trawl fishery in the 
Bering Sea in 1970 are not available at the present 
time. 

C. Research Aboard Commercial Vessels 

Biological studies of the catch were conducted 
aboard all the motherships of the Mothership-type 
Groundfish Fishery and almost all the trawlers of the 
North Pacific Trawl Fishery operated in the Bering 
Sea in 1970. Measurements of body length by sex of 
samples from the catch, and collection of materials 
for age determination and frozen samples for major 
species were included in the studies. 

2. RESEARCH BY RESEARCH VESSEL 

A. Outline of Research Activities 

Groundfish research by research vessel in the Bering 
Sea in 1970 was conducted by the chartered trawler 
Inase-maru No. 3 (313 g.t., 100 h.p.). The principal 
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FIGURE 15. Stations of the grid fishing survey on the eastern Bering Sea flats trawled by a Japanese research vessel in 1970. Trawl 
operations were not carried out at the three stations marked with " x " in the figure. 
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research area was the eastern part of Bering Sea and 
the period was from july 2 to August 2. The following 
were the major investigations: (I) trawling at fixed 
stations on the eastern Bering Sea flats, (2) tagging, 
and (3) other investigations. Results are summarized 
as follows by investigation. 

B. Trawling Investigation 

This investigation was conducted as the continua
tion of a study which has been done sine 1966 by the 
Japanese groundfish research vessel. A total of 125 
fixed stations were selected for this trawl investigation 
in 1970. The fixed stations are shown in Figure 15. 
The gear employed was identical to that which has 
been used since 1966, the details and characteristics of 
which have been described in a previous report. A 
30-minute trawl haul was made at each station. 

The species composition of the catch was examined 
at each trawl, then body length compositions of 
major species such as yellowfin sole, rock sole, flathead 
sole, Alaska plaice, halibut, pollock, Pacific cod, and 
herring were measured. All the halibut caught were 

TABLE 6. Catch record of the grid-fishing survey on the 
eastern Bering Sea Aats by a Japanese research vessel in 
1970. 

Species Catch Composition 
(kg) (%) 

Yellowfin sole 18,534.1 20.68 
Turbot 51.7 0.06 
Rock sole 3,003.2 3.35 
Flathead sole 890.3 0.99 
Alaska plaice I, 724.3 1.92 

Halibut I, !57 .5 1.29 
Greenland halibut 34.4 0.04 

Other flounders 27.8 0.03 

Black cod 14.1 0.02 

Pacific cod 2,715.3 3.03 

Pollock 49,486.1 55.23 

Saffron cod 4,930.4 5 .50 
Pacific ocean perch 0.1 0.00 

Herring 3,779.0 4.22 

Smelts 426.9 0.48 

Sculpins 2,043.4 2.28 

Poachers 200.3 0.22 

Eel pouts 340.9 0.38 

Snail fishes 3.7 0.00 

Skates 27.9 0.03 

Other fishes 231.0 0.26 
----

(Total of fishes) (89 ,622.4) (100.01) 
-------

Octopus and squid 0.4 0.00 

Shrimps 4.2 0.00 

Total 89,627.0 100.01 

Number of stations 125 
(hauls) 

frozen as samples and taken back to the laboratory for 
examination of stomach contents and collection of age 
characteristics. A 20 kg frozen sample of flatfishes 
other than halibut and pollock was prepared at ap
proximately every other station for detailed study in 
the laboratory. 

Water temperatures at several depths were ob
served at each station by BT casting. Also, a vertical 
larval net was used on each day during this investiga
tion to sample fish eggs and larvae from a depth of 
50 m to the surface. 

Catch by species and the percentage composition in 
this fixed station investigation are shown in Table 6. 
Pollock was the most abundant species, being about 
55% of the total catch. Yellowfin sole followed at 
21 o/o. The catch of halibut was 1,158 kg, or 1.3% . 
The total number of halibut caught was 747; catch by 
station is shown in Figure 16. As can be seen, halibut 
were concentrated in the shallow water around 
Nunivak Island. Also, there was an area west of Cape 
Newenham where relatively more halibut were caught. 

The size composition of all halibut caught is shown 
in Table 7 and Figure 17. A bimodal distribution is 

TABLE 7. Length frequency distribution of halibut, sexes 
combined, caught in the grid-fishing survey on the 
eastern Bering Sea Aats by a Japanese research vessel 
in 1970. 

Fork length (em) Number of individuals 

16- 20 

Total 

- 25 
30 
35 
40 
45 
50 
55 

- 60 
- 65 

70 

- 75 
-80 

85 

- 90 
- 95 
-100 
-105 
-110 
-115 
-120 
-125 
-130 
-135 
-140 

---

10 
57 

167 
124 
51 
54 
93 
72 
40 
24 
16 
15 
12 
3 
5 

·-------------
747 
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FIGURE 17. Length frequency distribution of halibut, sexes com
bined, caught in the grid fishing survey on the eastern Bering 
Sea flats by a Japanese research vessel in 1970. 

apparent, with peaks at 30-40 em and 50- 60 em m 
fork length. Ninety percent (669 fish) of the halibut 
were less than 65 em in fork length, and it has been 
shown that the concentration in this area in this 
season were almost all juvenile fish. 

C . Tagging 

a. Pollock. Trawl-caught pollock were tagged in 
the southern and western parts of the eastern Bering 
Sea flats. Trawl hauls as short as 10 minutes, using 
the same net as in the fixed station survey, were made 
to get fish for tagging. The pollock caught were 
held in a live tank on deck for a while, then fish in 
good condition were selected for tagging. The tags 
used were made of yellow vinyl, and were streamer
type spaghetti tags (1.8 mm in diameter, 85 mm in 
length). The anchor part of the tag was fitted to an 
interneural spine. A total of 2,957 pollock were 
released in five days. 

b. Yellowjin sole. Yellowfin sole were tagged at 17 
stations in the course of the fixed-station trawling on 
the eastern Bering Sea flats . The stations were se
lected to cross the flats from southeast to northwest. 
Red and white plastic disc tags were used (12 mm 
diameter), fitted by a stainless steel thread of I mm 
diameter. Tags were applied to the central part of 
the dorsal fin base. A total of 2,142 fish were released 
in 17 days. 

D. Other Investigations 

a. Beam trawling. In the course of fixed-station 
trawling, beam trawling (mouth of net, 3 X 1 m) was 
conducted experimentally. Since net handling is 
relatively simple and also because it effectively col
lects small fishes and crustaceans, the beam trawl has 
been confirmed as a useful gear for sampling bottom 
life such as larval fish and benthos. 
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FIGURE 18. Recovery locations of three halibut recaptured in 1970 
which had been released by Japan previously in the Bering Sea. 

b. Test towing of a high-speed larvae collector. A 
high-speed larvae collector was towed experimentally 
in an area near the Aleutian Islands. The purpose 
of the test was to check the collecting function, facility 
of handling, and the relationship between the length of 
towing wire and the depth reached. The results 
were good enough to warrant use of this apparatus in 
investigations of eggs, larvae, and juveniles. 

3. RECOVERIES OF TAGGED HALIBUT 

Three tagged halibut were recovered and reported 
in 1970 from previous Japanese releases in the Bering 
Sea. Release and recovery positions of these halibut 
are shown in Figure 18. Each of these tagged halibut 
was recovered after northward movement from the 
release position. 

IV. GROUNDFISH RESEARCH IN THE 
NORTHEASTERN PACIFIC OCEAN 

1. STUDY OF CoMMERCIAL FISHERIES AND RESEARCH 

ABOARD CoMMERCIAL VESSELS 

A. Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1970 consisted of two fisheries, the North 
Pacific Trawl Fishery and the North Pacific Longline
Gillnet Fishery. Forty-two trawlers were licensed as 
the North Pacific Trawl Fishery and 22 vessels as the 
North Pacific Longline-Gillnet Fishery. Some of 
these vessels also operated in the Bering Sea. All 
Japanese vessels were prohibited from catching hali
but in the northeastern Pacific Ocean east of 175°W 
by the provision of the International Convention for 
the High Seas Fisheries of the North Pacific Ocean. 
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TABLE 8. Preliminary data on the Japanese catch in thl' 
northeast Pacific during January-August 1970 by the 
North Pacific trawl fishery and North Pacific longline
gillnet fishery. 

Catch Composition 
Species (m.t.) (o/o) 

Y ellowfin sole 
Rock sole 2 0.0 
Flathead sole 85 0.1 
Turbot 2,095 3.1 
Other flounders 338 0.5 
Pacific cod 1,431 2.1 
Pollock 6,409 9.4 
Black cod 20,307 29.6 
Pacific ocean perch 33,676 49.2 
Spinycheek rockfish 531 0.8 
Other rockfishes 677 1.0 
Other fishes 2,929 4.3 
Shrimps 13 0.0 

Total 68,493 100 . 1 

B. Outline of Commercial Catch 

The preliminary catch in 1970 (up to the end of 
August) by the Japanese groundfish fisheries in the 
northeastern Pacific Ocean is shown in Table 8. The 
total catch amounted to 68,000 m.t., or about 11,000 
m. t. less than in the same period in 1969. By species, 
Pacific ocean perch were predominant (34,000 m.t., or 
about 50% of the total), followed by blackcod (20,000 
m.t., or 30%). These two species occupied about 
80% of the total, and the other species were not abun
dant. Compared with values for the same period in 
1969, a 15,000 m.t. decrease in Pacific ocean perch 
catches and an 8,000 m. t . increase in blackcod catches 
are noted. 

C. Research Aboard Commercial Vessels 

In the groundfish fisheries opt:rating in the north
eastern Pacific Ocean in 1970, the size composition 
of catches was measured and frozen samples and age 
characteristics collected for major species aboard most 
of the trawlers in the North Pacific Trawl Fishery, and 
the size composition of major species was measured in 
the North Pacific Longline-Gillnet Fishery. 

2. RESEARCH BY RESEARCH VESSEL 

A. Outline of Research Activities 

Groundfish research in 1970 by a research vessel 
was conducted in the northeastern Pacific by the same 
chartered vessel (Inase-maru No. 3) as used in the 
Bering Sea. The principal research area was the 
western part of the Gulf of Alaska, and the following 
investigations were completed in the period from 
August 4 to 15: (I) trawl investigation for Pacific 

ocean perch, (2) trawl investigation for blackcod, and 
(3) other investigations. The results of these investi
gations are summarized in the following sections. 

B. Trawl Operations for Pacific Ocean Perch 

In the period from August 4 to II, trawl fishing for 
Pacific ocean perch using a four seam trawl net was 
conducted south of Kodiak Island for five days. The 
trawling positions are shown in Figure 19. The 
length of trawling time was short in order to catch a 
single school of fish. Species composition of the catch 

16:5 v 160 v 
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FIGURE 19. Stations of trawl operations for Pacific ocean perch 
and blackcod surveys in the northeast Pacific by a Japanese 
research vessel in 1970. 

TABLE 9. Catch record of trawl operations of a Pacific 
ocean perch survey in the northeast Pacific by a Japa
nese research vessel in 1970. 

Catch Composition 
Species (kg) (o/o) 

------
Turbot 296.6 3.03 
Rock sole 30.1 0.31 
Flathead sole 2.3 0.02 
Halibut 217.3 2.22 
Other flounders 125.2 I. 28 
Blackcod 23.2 0.24 
Pacific cod 999.4 10.21 
Pollock 1,440.8 14.73 
Pacific ocean perch 6,540 .4 66.85 
Other rockfishes 66.6 0.68 
Herring 0.5 0.01 
Sculpins 39.9 0.41 
Other fishes 1.8 0.02 

----·--
Total 9, 784 . 1 100.01 

Number of halibut 32 

Number of successful 10 hauls 
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TABLE 10. Length frequency distribution of Pacific ocean 
perch, sexes combined, caught by a Japanese research 
vessel in the northeast Pacific in 1970. 

Fork length (em) Number of individuals 

19-20 8 
-21 59 
-22 118 
-23 109 
-24 81 
-25 29 
-26 16 
-27 24 
-28 72 
-29 !52 
-30 190 
-31 186 
-32 103 
-33 43 
-34 9 
-35 4 
-36 2 
-37 
-38 

Total 1,207 
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FIGURE 20. Length frequency distribution of Pacific ocean perch, 
sexes combined, caught by a Japanese research vessel in the 
northeast Pacific in 1970. 

and size composition of Pacific ocean perch were 
examined at each trawling, then a frozen sample of 
Pacific ocean perch was collected. The catch by 
species in kg and the percentage composition in ten 
successful hauls are shown in Table 9. 

The incidental catch of halibut by those successful 
hauls was 32 fish or 217 kg (2.22% of the total weight). 
Twenty-seven halibut (71 kg, or 7.86% of the total 
halibut) were caught by two hauls made around the 
approach to Shelikof Strait (total catch, 905 kg); 
however, only five halibut (146 kg or 1.64%) were 
caught by eight hauls in other areas (total catch, 
8,262 kg). These trawl operations were conducted to 
collect juvenile Pacific ocean perch in areas which 
were not being fished by the Japanese commercial 
trawlers (50-150m depth area), and the rate of hali
but incidence was higher than that in commercial 
operations. Those halibut caught were returned to 
the sea after measuring lengths for estimations of 
the weights. 

The length frequency distribution of Pacific ocean 
perch taken in this operation is shown in Table lO and 
in Figure 20. The distribution appears bimodal 
with modes at 21-23 em and 29-31 em in fork length. 
These two size groups tended to be caught by group 
by each haul. 

C. Trawl Operations for Blackcod 

In the period from August ll to 14, trawl fishing for 
blackcod was conducted on the continental slope east 
of Kodiak Island and on Patton Seamount. The 
positions of operation are shown in Figure 19. The 
trawl net employed in this operation was the same net 
as used in the Pacific ocean perch operation. Six 
successful hauls were completed, and the catch weight 
by species and composition are shown in Table ll. 
No halibut were caught in this operation. 

TABLE II. Catch record of trawl operations of the black
cod survey in the northeast Pacific by a Japanese re
search vessel in 1970. 

Catch Composition 
Species (kg) (%) 

Turbot I ,053.0 14.63 
Greenland halibut 805.0 11.18 
Other flounders 647.0 8.99 
Black cod 2,380.0 33.07 
Rockfishes 567.0 7.88 
Spinycheek rockfish 80.5 I. 12 
Sculpins 7.0 0.10 
Other fishes I ,658.0 23.04 

Total 7' 197.5 100.01 

Number of successful 6 hauls 
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TABLE 12. Length frequency distribution of blackcod, 
sexes combined, caught by a Japanese research vessel 
in the northeast Pacific in 1970. 

Fishing ground 

Fork length 
(em) 

Eastern edge 
of 

Albatross Bank 
Patton 

Seamount Total 

40-42 
-44 
-46 7 
-48 II 

-50 24 
-52 19 
-54 21 
-56 36 2 
-58 60 4 
-60 77 5 
-62 85 8 
-64 77 7 
-66 58 I 

-68 51 3 
-70 29 
-72 17 2 
-74 13 
-76 9 
-78 6 
-80 3 
-82 

---··--------------·-----
Total 
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10 
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FIGURE 21. Length frequency distribution of blackcod, sexes 
combined, caught by a Japanese research vessel in the nor
theast Pacific in 1970. 

The length frequency distribution of blackcod 
caught in the operation is shown in Table 12 and 
Figure 21. It is interesting to find that the size com
position of blackcod on Patton Seamount resembles 
that on the continental slope. 

D. Other Operations 

a. Beam trawl .fishing. Three days of beam trawl 
operations were conducted to seek larval and juvenile 
Pacific ocean perch in the area south of Kodiak 
Island during the period from August 6 to 10. Gear 
employed was identical to that used in the Bering Sea 
survey. Seven hauls, including one mid layer haul, 
were made, but no fish which could be identified 
conclusively as being Pacific ocean perch were found 
in the catches. One juvenile fish which was judged 
as a perch 96 mm in fork length was collected in the 
southern part of Albatross Bank. 

b. Small otter trawl .fishing. Four days of operations 
were conducted between August 7 and August 15 to 
seek juvenile and larval Pacific ocean perch in areas 
south of Kodiak Island and Patton Seamount, using a 
small otter trawl for larval fish sampling. The trawl 
net gear employed had 45 mm mesh in the cod end 
and small otter boards ( 1.0 m X 2.3 m); it was towed 
by a single warp. Ten fishing operations were com
pleted at the surface and midwater depths; however, 
no juvenile or larval fish which were concluded to be 
Pacific ocean perch were found . Some juvenile cod, 
eelpout, wolfeel, and larval flatfish were collected. 

3. TAGGING 

A. Halibut Tagging 

In an experimental trawl fishing cruise in the Gulf of 
Alaska the fishery training vessel Tanshyu-maru, of the 
Kasumi High School, Hyogo Prefecture, tagged and 
released 85 halibut from May 15 to 19. Stainless 
steel strap tags were fixed to the opercle on the eye 
side. Only halibut judged to be in good condition 
were tagged, and others were returned to the sea 
immediately . 

170 w 160 w 150 w 140 w 

FIGURE 22. Recovery location of two halibut recaptured in 1970 
which had been released by Japan previously in the northeast 
Pacific. 
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B. Recoveries of Tagged Halibut 

Two tagged halibut were recovered and reported in 
1970 from previous Japanese releases in the north
eastern Pacific Ocean. Release and recovery posi
tions of these fish are shown in Figure 22. Neither of 
these halibut showed any extensive movement. 
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INTRODUCTION 

Research by the United States for the INPFC (In
ternational North Pacific Fisheries Commission) in 
1970 included studies of salmon and ofking and tanner 
crab; genetic differences among various species and 
stocks offish; and the marine environment of salmon 
and crab. As in past years, major emphasis was on 
investigation of the distribution, relative abundance, 
and migration of salmon on the high seas and on the 
utilization of the knowledge of the distribution of 
salmon for studying the reasons for that distribution. 

Studies of fishery oceanography and status of king 
and tanner crab stocks of the eastern Bering Sea were 
also emphasized. Oceanographic surveys were con
ducted in the northeastern Pacific Ocean to determine 
the influence of oceanic features on the distribution of 
salmon and in the southeastern Bering Sea to define 
the ocean environment of king and tanner crab. 

Other research included inquiries on: viability of 
sockeye salmon that become disentangled from gill
nets; percentages of dead salmon that become un
meshed from gillnets; biochemical genetic markers 
that may provide data to distinguish individual stocks 
taken within ocean areas of potential intermixing; 
and catch-effort statistics of the Japanese mothership 
fishery. 

TAGGING AND SAMPLING 

by Allan C. Hartt, Brian J. Rothschild, 
Michael B. Dell, and Donald E. Rogers* 

Tagging and sampling studies were carried out in 

* Fisheries Research Institute, University of Washington, Seattll". 

the North Pacific Ocean in 1970 by the Fisheries 
Research Institute (FRI), University of Washington, 
Seattle. Studies were concentrated on improving the 
forecast of the sockeye salmon run to western Alaska. 
Other studies are continuing on the migrations of 
juvenile salmon in the Bering Sea and the Gulf of 
Alaska. Also being developed is a systems view of the 
North Pacific salmon fisheries. 

The numbers of salmon caught and tagged in 1970 
by subproject are given in Table 1. The locations of 
the several subprojects are illustrated in Figure 1. 

FoRECASTING 

Each year since 1959, FRI has made forecasts of the 
sockeye salmon run to western Alaska. These fore
casts are based on the apparent abundance and age 
composition of immature sockeye salmon in purse 
seine catches south of Adak Island. Our activities in 
1970 involved: ( 1) forecasting the 1970 Bristol Bay 
sockeye run based upon our sampling in 1969, (2) 
forecasting the 1971 run based upon our sampling in 
summer 1970 off Adak, and (3) developing alternative 
methods of forecasting. 

Forecast of 1970 Bristol Bay sockeye run 

Using the same forecast method as for the 1969 run, 
we forecast an inshore run to Bristol Bay in 1970 of 
57.2 million sockeye salmon with an approximate 80% 
confidence interval of 44.8 to 65.6 million salmon 
(Rogers, 1970). The published forecast was dis
tributed on March 31, 1970. The actual inshore run 
amounted to about 40 million sockeye salmon, or 
1 7.2 million less than predicted. Alternate methods 
gave forecasts of 44.5, 49.8, and 59.2 million (Rogers, 
1970). 

Forecast of 1971 Bristol Bay sockeye run 

We now are analyzing the 1970 catch data for fore
casting the 1971 run to Bristol Bay. The 1971 forecast 
is particularly important since sockeye salmon of age 
.3 were expected to be relatively abundant in the 1971 
Bristol Bay run and our sampling near Adak Island 
provides an estimate, one year in advance, of the 
numbers of age .2 fish remaining at sea to mature as 
age .3 in 1971. Two purse seine vessels fished a re
plicated series of five stations spaced at 1 0-mile in
tervals between 5 and 45 miles south of Adak (Fig. I). 
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TABLE l. Numbers of salmon and stedhead trout caught and (in parentheses) numbers tagged in 1970, by subproject. 

Subproject, method No. Species of salmon or trout 
of capture, of -------------- ------ ~-· ----
and dates sets Sockeye Chum Pink Coho Chinook Steel head Total 

Adak area purse seine 
6/30- 8/ 11 66 3,258 5,359 51 26 6 0 8 , 700 

(2, 167) (2,065) (29) (ll) (3) (0) (4,272) 
Gulf of Alaska longline 

6/ 19- 6/25 .'i 39 9 39 4 0 I 92 
(34) (8) (32) (3) (0) (0) (77) 

Strait of Juan de Fuca purse seine 
6/17 & 8/27 6 8 95 236 684 35 3 1,061 

(0) (0) (0) (0) (0) (0) (0) 

Grand total 77 3,305 5,463 326 714 41 4 9,853 
Tagged (2, 201) (2,073) (61) (II) (3) (0) (4,349) 

Locations of field opera tions by the Fishe ric.~ R t"sc.arch I nstitu te in 1970. 
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TABLE 2. Total and (in parentheses) average catch per purse seine set of immature sockeye salmon at five stations 
south of Adak Island in 1970 (June 30-August II). 

Station 
number 

2 

3 

4 

5 

Distance 
offshore 
(miles) 

5 

15 

25 

35 

45 

Total 
Average• 

Number 
of 

sets 

14 

14 

15 

13 

10 

66 

1 Includes a few maturing fish of ages .2 and .3. 
2 Average of the five station averages. 

Catches for the season are shown in Table 2. 
The average catch of age .2 sockeye salmon was 

only 18 fish per set- the lowest average catch of age 
.2 fish in any postdominant year in our sampling to 
date. Averages in the previous postdominant years 
1956, 1960, and 1965 were 24, 34, and 43 salmon per 
set, respectively. 

The average catch of age. I fish was 34 fish per set
the highest average catch of this age group in any 
postdominant year to date. For the postdominant 
years of 1956, 1960, and 1965, the average catches of 
age .I sockeye were 13, 15, and 28, respectively. The 
1971 forecast will be completed after the data on the 
1970 catch and escapement are available. The mean 
lengths of the age .I and age .2 sockeye this year were 
34.3 em and 47.2 em, respectively. This compares 
with 35.7 em and 48.3 em, respectively, for the age 
.I and .2 groups in 1969. 

Alternate methods of forecasting 

We have been attempting to reduce the cost of 
forecasting and to increase precision by studying 
alternative methods. We thus initiated a joint 
study with the Applied Physics Laboratory (APL) at 
the University of Washington to attempt to count the 
salmon acoustically. 

Our goal is to perfect a system which generates an 
accurate estimate of the numbers of salmon passing 
Adak, with a minimum of tending. The survey prob
lem is somewhat simplified by knowledge of the species 
and approximate size of fish to be counted, as well as 
their confinement within the first 100 feet below the 
surface. Also, indications are that salmon are the 
predominant pelagic fish in these areas. 

Catch of sockeye by ocean age 
Total 

.I .21 catch 

223 87 310 
(15.9) (6.2) (22.1) 

198 74 272 
(14.1) (5. 3) (19.4) 

645 304 949 
( 43. 0) (20. 3) (63. 3) 

493 251 744 
(37. 9) (19. 3) (57. 2) 

574 409 983 
(57 .4) (40. 9) (98.3) 

2,133 1,125 3,258 
33.7 18.4 52.1 

-----

An electroacoustic system is being designed with 
sufficient resolution to count fish individually in a 
small sample volume, even at large densities. To 
determine whether a useful instrument can be built for 
a reasonable cost, the APL is investigating several 
aspects of the problem. These limited investigations 
will, we hope, yield the information necessary for the 
final design of a working system. 

Following preliminary target size measurements on 
fish of appropriate size as a function of aspect angle, a 
counting arrangement was conceived which would 
impose the least demands upon the dynamic detec
tion range for a measurement system. This scheme 
was incorporated in a versatile, although simple, 
electroacoustic system, which was tested near Seattle, 
Washington, in June and early July and off Adak in 
late July and early August. 

Simply described, the arrangement consists of a 
cylindrical transducer housing, vertically stabilized, 
with interchangeable transducer heads which project 
upwards conical beams of differing directionality. 
The housing contains impedance-matching circuitry, 
T-R switch, receiver preamplifier, and a pressure
sensitive potentiometer for depth sensing. The in
water portion is connected by strain-relieved cable to 
shipboard electronics and recorder. 

The electronic controls permit the manual adjust
ment of a known search volume in its range and size. 
It provides a panel meter reading of instrument 
depth and return pulse count in four full-scale ranges of 
3, 7, 15, and 31 counts. An output for external, 
permanent recording of count versus true sample 
depth is also provided. The system generates a fish 
count every lOth second with a radial target resolution 
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FIGURE 2. Diagram of acoustic gear tested off Adak Island in 
1970. 

of less than 6 inches. 
Several modes of use are possible, including one 

in which an adjustable rate of free descent for the 
sensor generates a fish density coring, or another mode 
in which the instrument is suspended from a buoy at 
fixed depth and provides temporal data for some re
motely adjustable volume of water. 

A member of the APL development group delivered 
the instrument and supervised initial field tests aboard 
the Commander south of Adak. He remained on board 
for about one week to acquaint the biological team 
with its operation and to observe, under actual field 
conditions, the instrument's performance during 
initial trials. The mode of use in the 1970 tests is 
illustrated in Figure 2. 

The results of current field work should help ma
terially in the design of a more sophisticated system, 
while providing for extended application. 

The fish-guiding device designed to increase sample 
size, successfully tested in 1969 (Rothschild et al., 
1971), was not utilized in 1970. Additional develop
ment of the device, however, is planned as funds be
come available. 

JuvENILE SALMON STUDIES 

An important part of our field work in 1970 was the 
recovery of salmon tagged as juvenile fish in 1968 and 
earlier. As described in previous INPFC Annual 
Reports, we performed preliminary studies of juvenile 
salmon migrations in 1964-67; in 1968, we made in
tensive efforts to tag substantial numbers of juvenile 
salmon in the eastern Bering Sea and at various areas 
in the Gulf of Alaska (Hartt, Dell, and Smith, 1970). 
Return rates of tagged pink and coho salmon in 1969 
from the 1968 releases were superior to those of earlier 
years (Rothschild et al., 1971). It is hoped that 

similar improved rates will apply to sockeye and chum 
salmon due to be recovered in 1970 and 1971. Re
turns in 1970 are discussed in the section on tag returns. 

In an effort to supplement the data on juvenile 
salmon obtained in 1964-68, the vessel Storm fished in 
the Strait of Juan de Fuca on June 17 and on August 
27 while en route to and from Adak Island. The two 
purse seine sets on June 1 7 yielded 3 sockeye, 13 coho, 
6 chinook, and 2 steelhead of age .0. The four sets 
on August 27 yielded 95 chum, 236 pink, 665 coho, 
and 23 chinook salmon of age .0. Apparently the 
main migration of age .0 salmon began after June 17. 

SYSTEMS STUDY oF NoRTH PACIFIC SALMON FISHERIES 

We continued our systems study of the North Pacific 
salmon fisheries, with emphasis on the Bristol Bay 
sockeye salmon stocks. We are examining the biolo
gical and economic interrelations that affect fishing 
operations and catches of salmon, including some of the 
institutional problems involved. 

MISCELLANEOUS STUDIES 

Several other studies are being conducted which 
bear directly or indirectly on the three major objectives 
discussed. 

Food qf juvenile salmon at sea 

Samples of the food of juvenile salmon collected at 
a number of locations in 1964-68 are soon to be re
ported in a Ph.D. thesis by Mr. R. D. Andrews, 
formerly on the FRI staff and now Assistant Professor 
of Biology at Eastern Washington State College. 

Abundance, age, and size of immature chum salmon and other 
species south of Adak Island 

In addition to the data on immature sockeye salmon, 
the annual purse seine sampling south of Adak Island 
has provided a series of samples of other species, chiefly 
chum salmon. These data are being analyzed for 
all years (Rothschild et al., 1971); the 1970 data will 
be included. Table 3 presents the 1970 seine catch 
data for all species. 

Longlining in the Gulf qf Alaska 

The vessel Storm fished five longline stations in the 
Gulf of Alaska while en route to Adak (Fig. 1). The 
sampling was financed by the Alaska Department of 
Fish and Game (ADFG) and by the salmon canners of 
Kodiak Island. The objective was to briefly assess 
the abundance and distribution of pink salmon in the 
Gulf of Alaska as a possible index of expected runs in 
coastal areas. The catch data (Table 4) were re
ported during the field season to the Alaska Depart
ment of Fish and Game and to the Kodiak salmon 
canners for analysis and interpretation. Tag return 
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TABLE 3. Total and (in parentheses) average catch per purse seine set of salmon at five stations south of Adak 
Island in 1970. 

Distance Number Catch by species 
Station offshore of Total 

no. (miles) sets Sockeye Chum Pink Coho Chinook catch 

5 14 310 2,106 22 I I 2,440 
(22.1) ( 150 . 4) (I .6) (0. I) (0. I) (174.3) 

2 15 14 272 1,886 II 5 2 2,176 
(19.4) (134 . 7) (0.8) (0 .4) (0. I) (155.4) 

3 25 15 949 821 II 6 0 I, 787 
(63. 3) (54 . 7) (0. 7) (0.4) 0 (119 . I) 

4 35 13 744 313 5 8 2 1,072 
(57. 2) (24.1) (0.4) (0.6) (0.1) (82.5) 

5 45 10 983 233 2 6 I 1,225 
(98. 3) (23 . 3) (0.2) (0.6) (0.1) ( 122. 5) 

Total 66 3,258 5,359 51 26 6 8,700 
Mean1 52.1 77.4 0.7 0.4 0.1 130.8 

----
1 Average of the five averages. 

TABLE 4. Longline catches of salmon and steelhead trout in the Gulf of Alaska, June 1970. 

Catch by species 
Location• Number 

Set of Steel- Tota 
Date no. Lat ("N) Long (0 W) skates Sockeye Chum Pink Coho Chinook head catch! 

6f19f70 X-3 49°041 N X 127°30' W II 

6/22f70 X-4 56°15' Nx 135°59' W 12 4 6 

6/23/70 X-5 56°16' Nx 141°05' w 12 10 5 34 50 

6/24/70 X-6 56°13' Nx 147°02' W 12 26 I 29 

6/25/70 X- 7 56°12' Nx 152°22' w 12 3 2 2 7 

Total for 5 sets : Catch 39 9 39 4 0 I 92 
Tagged 34 8 32 3 0 0 77 

---------------
• See Figure I. 

data are reported herein. 

Dynamics of juvenile pink salmon during their first few months 
at sea 

Purse seine catch data collected in 1964-68 from 
Cape Flattery, Washington, to Yakutat Bay, Alaska, 
are being used by Mr. Gary Sakagawa in a doctoral 
thesis. The objective is to study the migration, 
growth, and mortality of pink salmon with emphasis 
on their early oceanic residence for derivation of 
guidelines for management and research of the fishery. 
Herein is reported the probable source of the stocks of 
pink salmon juveniles sampled in the Strait of Juan de 
Fuca in July and August 1968. 

As previously reported, the 1968 sampling in the 
Strait of Juan de Fuca indicated that the peak of the 
outmigration occurred July 1-15. Since the catches 
were large (many purse seine catches over 100 fish), it 
seemed that major stocks must have been involved, 
probably including Fraser River and Puget Sound 

fish. Accordingly, vertebral counts were used in an 
attempt to identify the fish sampled in 1968. Samples 
of juvenile pink salmon were obtained from the San 
Juan Islands ofBritish Columbia, which were assumed 
to be of Fraser River origin, and from Hood Canal, 
Washington, which were of Puget Sound origin1. 

The vertebral count analysis indicated that the Fraser 
River juvenile pink salmon had a significantly higher 
mean (65.49) than the Hood Canal fish (65.22). The 
mean vertebral count for the samples from the Strait 
of Juan de Fuca was 65.55, which is significantly 
different from counts of Hood Canal fish but not 
significantly different from counts of Fraser River fish. 
If mean numbers of vertebrae of other Puget Sound 
stocks were also less than the mean of Fraser River 
fish, the catches in the Strait of Juan de Fuca were 

-----------·-----
1 Samples from B.C. and from Hood Canal were furnished by the 

International Pacific Salmon Fisheries Commission and by the 
Washington State Department of Fisheries, respectively. 
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probably of Fraser River origin. It should be stressed 
that this conclusion is based on the assumption that 
the vertebral counts of Hood Canal pink salmon are 
representative of Puget Sound stocks as a whole. 
The conclusion is strengthened by the fact that the 
run of adult pink salmon in 1969 to the Fraser River 
was about seven times larger than that of the combined 
Puget Sound rivers, so that a dominance of Fraser 
River juveniles in the Strait of Juan de Fuca in 1968 
might be expected. 

Similar studies are being made of juvenile pink 
salmon sampled at a number of points along the coast 
as far north as Yakutat, Alaska. 

Physiological studies 

The objectives of our physiological studies from 1966 
through 1969 were to better understand the physiolo
gical changes in young salmonids caused by capturing, 
handling, and tagging. Improvement of the tech
niques of handling and tagging would ultimately in
crease survival and rate of tag return. The primary 
activities this year were data analysis and manuscript 
preparation because budget reductions precluded 
field work. 

Three reports in the final stages of preparation are: 
( 1) Kidney function in migrating adult coho sal

mon (accepted for publication by Comp. Biochem. 
Physiol.). 

(2) Changes in hematology and blood ions im
mediately following anesthesia and scale loss. 

(3) Changes in hematology and lipids for four 
weeks after anesthesia and tagging. 

A report is being prepared, entitled "An estimate of 
tagging mortality of juvenile pink salmon tagged with 
Dennison tag ". 

FIGURE 3. Release and recovery points for 38 sockeye salmon 
tagged as immature fish south of Adak Island in 1969 (7/3-S/12) 
and recovered at sea in 1969 (7/6-7/22) and in 1970 (5/16-7/22) 
or as mature fish in Bristol Bay in 1970 (6/25- 7/17). 

TAG RETURNS 

Most tag returns received in 1970 were from salmon 
that had been tagged as immature fish in 1967, 1968, 
and 1969. The data have provided new information 
on migrations and on rates of return. The recovery 
data for tags received through December 31, 1970, are 
presented herein. Detailed release and recovery 
data are available in IBM tables which are distributed 
in limited numbers to participating countries. 

Returns from 1969 tagging at Adak 

The recovery data for salmon tagged as age .1 and 
age .2 immature fish near Adak Island in 1969 (July 
3-August 12) are summarized in Figure 3. Eleven 

FIGURE 4. Release and recovery points for 31 immature sockeye 
and eight immature chum salmon tagged south of Adak in 1970 
(6/30-7/15) and recovered by the mothership fleet in 1970 
(7/12- 24), and for one mature coho salmon recovered in the 
Kamchatka River. 

FIGURE 5. Release and recovery points for five sockeye salmon 
tagged as age .0 juvenile fish in the eastern Bering Sea in 1968 
(8/18-9/14) and recovered as age .2 mature fish in 1970 (7 /9-
7 /27). (Possible migration routes are shown based on present 
knowledge of oceanic distribution and migration. ) 
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TABLE 5. Number of tags recovered during 1970 in 
various Bristol Bay fisheries from sockeye salmon tagged 
as juveniles (age .0) in the eastern Bering Sea in 1968 
and as immatures (age .1) south of Adak in 1969. 

No. of tag No. of tag 
Catch of returns from returns from 

sockeye* in releases in releases south 
1970 (in in E. Bering of Adak in 

Fishery thousands) Sea in 1968 1969** 

Togiak 140 0 0 
Nushagak 1,300 3 
Naknek-Kvichak 17,500 I 13 
Egegik I, 700 0 0 
Ugashik 168 0 0 
Port Moller 200 0 
-----------------

* Preliminary data from ADFG. 
** Note that age .2 fish are not included here but are in

cluded in Figure 2. 

were recovered by the Japanese mothership fleet in 
1969 near the point of tagging and an additional 12 
in 1970 at widespread points in the North Pacific 
Ocean and Bering Sea. Four of those recovered at 
sea in 1970 were still immature as determined from 
gonad measurements. Sixteen were recovered as 
maturing fish in Bristol Bay in 1970. One other was 
recovered on the south side ofUnimak Island on June 
20, 1970, and was therefore probably en route to Bristol 
Bay. The presumed migration path for the latter 
fish is shown passing through the Gulf of Alaska in 
accordance with the pattern proposed by Royce, 
Smith, and Hartt (1968). Some of those recovered 
in Bristol Bay probably followed a similar route. 

Rates of return were 1.4% for age .1 and 1. 7% for 
age .2; additional returns may be received in 1971. 
The lack of returns from coastal fisheries of the Gulf 
of Alaska is a departure from the pattern of the past 
three years, when from one to three of the fish released 
near Adak have been recovered in Gulf coastal areas. 
The data suggest that the proportion of Gulf of Alaska 
fish among samples tagged off Adak in 1969 was low, 
as might be expected in a cycle year when Bristol Bay 
stocks were abundant. 

Returns from 1970 tagging at Adak 

Thirty-one sockeye and 8 chum salmon tagged 
south of Adak between June 30 and July 15 were 
recovered by the mothership fleet between July 12 and 
24 in an area generally south and west of the release 
area (Fig. 4). Many of the recoveries occurred close 
to the release location and within a few days after 
release. The distribution of the returns is probably 
primarily a reflection of the distribution of the fleet. 

One maturing coho salmon tagged south of Adak 
on July 14 was recovered in the Kamchatka River on 
August 20, 1970 (Fig. 4) . 

FIGURE 6. Release and recovery points for one sockeye and one 
chum salmon tagged as age .1 immature fish in 1968 and re
covered as age .3 mature fish in 1970. (Possible migration 
routes are shown based on present knowledge of oceanic migra
tions. 

Returns from 1968 tagging in the eastern Bering Sea (age .0 
fish) 

The recovery data for salmon tagged as age .0 
juvenile fish in the eastern Bering Sea in 1968 and 
recovered in 1970 are summarized in Figure 5. These 
fish were tagged between August 18 and September 14, 
1968, as post-smolt fish 13 to 18 em long and within 
200---300 miles of their rivers of origin. 

The migration route shown in Figure 5 is not in
tended to portray the actual migration path but is a 
route that could have been followed by some of the 
tagged fish, as judged by our present knowledge of 
oceanic distribution and migrations (Royce et al., 
1968). Such a diagram conveys a more realistic 
concept of the extent of migration during two years at 
liberty than a line merely connecting the release and 
recovery points. Since the age .1 sockeye salmon 
tagged off Adak in 1969 (Fig. 3) were part of the same 
smolt year-class that was tagged in the eastern Bering 
Sea in 1968 (Fig. 5), the migrations shown in Figures 3 
and 5 may be considered complementary. The same 
body of fish was tagged at two different points in their 
oceanic migrations, separated in time by a year and in 
straight-line distance by about 600 miles. The rate of 
return was only 0.1% (5/4,452), but additional returns 
may be forthcoming in 1971. 

Although only five returns were received in 1970 
from among the juvenile sockeye salmon tagged in the 
eastern Bering Sea in 1968, their distribution suggests 
that we did not obtain a representative sample of the 
major river stocks. Three returns were from the 
Nushagak River and one from Port Moller where the 
catches in 1970 were only 1.3 million and 0.2 million, 
respectively (Table 5), but only one was returned from 
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the Naknek-Kvichak system where the catch was 
17.5 million. The Port Moller return might be ex
pected because the release locations were close to that 
estuary (Fig. 5), but the scarcity of returns from the 
Naknek-Kvichak district suggests that we did not tag 
this stock in proportion to its abundance. For com
parison, the distribution of returns from tagging off 
Adak is also shown in Table 5 and the distribution 
appears to be approximately in accordance with the 
size of the runs. Thus our sampling of the 1968 
smolt year-class off Adak in 1969 was apparently 
more representative than was our sampling of the 
same year-class in the eastern Bering Sea in 1968. 
Additional studies are needed to establish the routes 
and timing of the seaward migration of the juvenile 
salmon in the eastern Bering Sea. 

A sampling bias in the Bering Sea samples was also 
evident in their freshwater age composition. Only 
30% of the fish sampled in 1968 were age 2.0 in a 
year when age 2.0 smolts from the Kvichak River were 
expected to greatly dominate. Off Adak in 1969, 
the age 2.1 group formed 79% of the total, which was 
in accordance with expectations and is probably 
reliable since the Adak sampling has historically 
provided a reliable estimate of age composition of 
Bristol Bay sockeye salmon (Rogers, 1970). 

Returns from 1968 tagging south of Adak and Unimak 
Islands (age .1jish) 

One sockeye and one chum salmon tagged in 1968 
as immature fish of age .1 were recovered in 1970 
(Fig. 6). The sockeye was tagged south of Adak and 
was recovered in the Skeena River area, British 

FIGURE 7. Release and recovery points for eight sockeye salmon 
salmon tagged as age .0 juvenile fish in 1968 (7/24-9/1 5) and 
recovered as age .2 mature fish in 1970 (7/9-8/21 ). (Possible 
migration routes are shown based on present knowledge of 
oceanic migrations.) 

Columbia. This recovery, together with a lack of 
returns from Bristol Bay in 1970, further emphasizes 
the point made in our 1969 report (Rothschild et al., 
1971) that non-Bristol Bay sockeye stocks were ap
parently abundant in our samples tagged south of 
Adak in 1968. Total coastal returns from the releases 
of 1968 included 13 from Bristol Bay ( 1969) and 4 
from the Gulf of Alaska (3 in 1969 and 1 in 1970). 
This is in contrast to the situation in 1969 when non
Bristol Bay stocks were apparently few among samples 
off Adak as already discussed (Fig. 3). 

The chum salmon migration illustrated in Fig. 6 
was drawn to adhere to the general distribution and 
migration pattern for western Alaska stocks of this 
species. In general, western Alaska chum salmon 
range between 175°W and 140°W, which is in contrast 
to the extensive westward migrations of sockeye 
salmon from western Alaska. 

Returnsfrom 1968 tagging in the Gulf of Alaska (age .Ojish) 

One sockeye salmon tagged as a juvenile (age .0) 
fish on August 30, 1968, south of Unimak Island was 
recovered in 1970 in Cook Inlet (Fig. 7). A possible 
migration route during the two years at liberty is 
shown. This was the first return of a sockeye salmon 
that had been tagged as a juvenile fish in this area 
where age .0 sockeye, chum, pink, and coho salmon 
have been observed migrating westward in late 
summer. Pink and coho returns in past years were 
from Kodiak Island and Cook Inlet, respectively 
(Hartt et al., 1969, 1970; Rothschild et al., 1971). 

Seven sockeye salmon tagged as juvenile (age .0) 
fish in 1968 in the northeastern Gulf of Alaska were 
recovered in 1970 in British Columbia waters from the 
Skeena River to the Fraser River (Fig. 7). Possible 
migration routes during the two years at liberty are 
shown. These fish had migrated extensively north
ward to the tagging locations during their first summer 
at sea. The rate of return (0.9%) was much better 
than that of the juvenile sockeye salmon tagged in the 
Bering Sea in 1968 (0.1 %--Fig. 5). The better rate of 
return from the releases in the northeastern Gulf was 
presumably due, at least in part, to their larger size. 
Their modal length at release was 20 em as compared 
to 16 em for those tagged in the Bering Sea. Addi
tional returns may be received in 1971. 

Returns from 1967 tagging in the Gulf of Alaska 

Two sockeye salmon tagged as age .0 juvenile fish 
in 1967 were recovered in 1970 (Fig. 8). Three 
recoveries in 1969 are also included in Figure 8 in 
order to illustrate the total distribution of returns 
from the 196 7 releases. The three returns in 1969 
(age .2) were all from the Fraser River approaches, 
and the two in 1970 (age .3) were from central and 
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FIGURE 8. Release and recovery points for five sockeye salmon 
tagged as age .0 juvenile fish in 1967 and recoverd as maturing 
fish in 1969 (3) and 1970 (2). (Possible migration routes are 
shown based on present knowledge of oceanic migrations.) 
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FIGURE 9. Release and recovery points for eight chinook salmon 
tagged in 1968 and recovered in 1970. 

northern British Columbia. The rate of return 
( 1.4%) was the highest we have experienced for tagged 
juvenile sockeye salmon to date. Their lengths at 
release ranged from 16.6 em to 19.5 em. 

Returns from 1968 chinook salmon tagging 

Eight tagged chinook salmon were recovered in 
1970 which had been released as immature fish in 
1968 (Fig. 9). The actual migrations performed 
during the two years at liberty are unknown and no 
attempt is made to diagram possible migrations in 
Figure 9. However, since some of the fish tagged in 
the Strait of Juan de Fuca in 1968 were recovered in 
the vicinity of release over a wide range of dates in the 
spring, summer, and fall of 1968, 1969, and 1970, it 
seems that some of the fish must have remained in the 
general area of release during most of their life at sea. 
The most extensive migrations were exhibited by the 
three recovered in the Columbia River. Assuming 
that they originated in the Columbia River, they 
must have migrated northward during their early 
oceanic residence at least as far as the release locations. 
Such a northward migration is typical of many juven
ile chinook and other species of salmon off Washington 
and British Columbia (Hartt et al., 1970). 

The overall rate of return of the age .0 chinook sal
mon tagged in 1968 was 8.5% (94 tagged; 3 recovered 
in 1968, 2 in 1969, and 3 in 1970). The rate of return 
thus surpassed the 5.3% rate obtained from juvenile 
coho salmon tagged in 1968 (Rothschild et al., 1971). 
Additional returns of chinook salmon may be forth
coming in 1971. 

The overall rate of return of the age .I group was 
12.0% (359 released; 27 recovered in 1968, II in 
1969, and 5 in 1970). 

Returns of salmon tagged during the longlining operations in 
the Gulf of Alaska 

The salmon tagged during the longline operations 
by the vessel Storm in the Gulf of Alaska yielded four 

FIGURE 10. Release and recovery points for two sockeye salmon 
and two pink salmon tagged from among longline catches in the 
Gulf of Alaska in 1970. 
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TABLE 6. Release and return data for 14 blue, Dennison
type tags placed on salmon in the fish bins at five 
Bristol Bay canneries. 

Cannery Number of Number of 
no. Date tags affixed tags returned 

I July 7, 1970 3 0 
2 July 7, 1970 2 0 
3 July 7, 1970 2 0 
4 July 8, 1970 3 
5 July 8, 1970 4 

Total 14 2 
Percent returned= 14.3% 

returns (Fig. 10). Two sockeye salmon tagged near 
56°N X 14 7°W on June 24 were recovered--one in the 
Copper River and one in the approaches to the Fraser 
River. Two pink salmon tagged near 56°N X 141 ow 
on June 23 were recovered-one on Kodiak Island 
and one in southeastern Alaska. The distribution 
of these few returns illustrated the typical mixture of 
salmon stocks that occurs in the Gulf of Alaska. 

Return e.f!iciency of Dennison-type salmon tags 

We have long suspected that the efficiency of return 
of the several types of small Dennison tags2 used on 
juvenile salmon is relatively low even if the fish survive 
to maturity and are caught in the commercial fisheries . 
The tags used on juvenile salmon are necessarily small 
and inconspicuous, and the tags are even less visible 
at recovery, because the protruding portion of the 
tag is much less after the salmon has attained mature 
size. There are two major opportunities for recovery: 
(1) during the catching process and subsequent 
delivery to the processing plants and (2) during the 
processing in the cannery. From our experience, 
the red and white disk tags, 3/4 inch in diameter as 
used on larger salmon, are usually seen by the fisher
men either as the fish are caught or when being 
transferred to the cannery tender. The small tags 
used on juvenile salmon, however, are infrequently 
seen during the catching and delivery phase and are 

2 Internal anchor type with colored tubes (trade name, " Floy 
FT67 " applied in the usual manner using the Dennison 
" Swiftacher" tool (Dell, 1968). 

more often recovered at the cannery. In order to 
test the efficiency of return during the cannery pro
cessing phase, we placed Dennison-type tags on 14 
dead salmon in the fish bins at five Bristol Bay can
neries as shown in Table 6. Only 2 of the 14 tags 
affixed were returned. In one instance, tagging 
personnel observed a tagged specimen emerge from 
the hopper that leads to the heading machine and 
then observed its progress through the header, through 
the ovary removal process, through the Iron Chink, 
and onto the conveyor toward the filler where the 
still-tagged carcass was retrieved by the tagging 
personnel. Six cannery personnel had either handled 
the tagged fish (with tagged side up) or had it pass 
closely before them and the tag had not been seen. 

The 14.3% return rate (Table 6) is probably only an 
approximation of the rate to be expected at canneries, 
but the data suggest that the probability of observation 
is low. Brightly colored tags would probably be seen 
more readily than the blue tags used in the test, but it 
is a moot question whether predation at an earlier 
stage would not negate the later advantage of a bright 
color. We have used several types and colors of tags 
on juvenile salmon over the years and are now analyz
ing their relative efficiencies. 

This test indicated that if Dennison tags were to be 
used in the future, a recovery effort in the canneries 
would be warranted. 

As a further study of efficiency of return of Den
nison-type tags, we examined a large number of 
salmon at three Bristol Bay canneries as shown in 
Table 7. The Alaska Department of Fish and Game 
kindly permitted us to hire their trained cannery 
sampling personnel to observe for tags during their 
free hours. Observation was conducted from a van
tage point near the heading machine where the salmon 
are fed into the header at a uniform rate. At this 
point each fish is positioned with the left side upper
most so that a tag, if present, would be in plain view. 
The number of salmon passing during a given time of 
observation was estimated from the known rate of 
processing by the heading machine. As shown in 
Table 7, one tag was spotted among 262,470 salmon 
observed. Unfortunately the tag was not recovered 
because the tagged fish had proceeded through the 

TABLE 7. Numbers of salmon observed for tags at Bristol Bay canneries in 1970. 

Cannery 
number District 

Period of 
observations 

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

2 

3 

Naknek-K vichak 
Egegik 
Nushagak 

Total 

July 6-13 
July 8-13 
July 1-14 

Number of 
salmon observed 

102 ,054 
26,976 

133 ,440 

262,470 

Number of 
tags observed 

0 
0 
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TABLE 8. Salmon catches off Amchitka Island in fall 1969 . 
. ~-:=o· 

Location Salmon catch by species 
Type of Set Amount 

gear Date no. of gear1•2 Lat 0 N Long 0 E Sockeye Chum Chinook Total 

Gillnet 9/11 I 8 51-20 178-54 0 
9/12 2 8 51-29.5 179-20.5 I 
9/13 3 8 51-29.7 179-26 167 293 460 
9/14 4 8 51-31 179-29 3 I 4 
9/15 5 8 51-20.5 179-26 16 6 22 
9/20 6 8 51-15 179-04 .6 4 4 
9/21 7 8 51-17 178-56.5 0 
9/22 8 8 51-28 179-25 .5 4 4 

IOf6 9 8 51-20.5 179-32 4 5 9 
I0/8 10 8 51-34 .5 179-26.6 2 8 10 
I0/17 II 10 51-38 179-28 2 3 
I0/21 12 10 51-45.7 179-21.5 4 9 13 
10f23 13 10 51-41.5 179-48.1 51 29 80 
10/25 14 10 51-34 179-27 9 45 54 

------------- ---·--------------·-·-----·-
Total 262 402 0 664 

Longline 9/12 I 10 51-19.1 179-01 2 2 
9/13 2 10 51-29 179-20 II II 
9fl4 3 10 51-26 179-34 12 65 77 
9fl5 4 10 51-26.7 179-40 13 10 23 
9/16 5 10 51-26 .5 179-35 18 20 
9/18 6 10 51-26 179-31 14 14 28 
9/21 7 10 51-15.5 179-15 0 
9/22 8 10 51-14.7 178-56 0 
9/23 9 10 51-28 179- 25 .5 10 26 36 

10/6 10 10 51 - 28 179- 31.5 4 27 31 
10/7 II 10 51 - 26.3 179- 38.5 2 5 7 
10/9 12 10 51 - 31.5 179- 25 .5 10 II 
10/18 13 10 51 - 27.2 179- 34 4 18 22 
10/23 14 10 51 - 45 .6 179- 29 0 
10/24 15 10 51 - 40 179- 36 .5 8 9 

Total 69 207 277 

1 Number of shackles of gillnet and number of skates of longline. 
2 4 shackles (50 fm) of 2.5-in mesh and 4 of 3.25-in (Sets 1- 10); and 5 shackles (50 fm) of 2.5-in mesh and 5 of 3.25-in (Sets 

11-14). 

TABLE 9. Longline catches of salmon off Amchitka Island in fall 1970. 

-· ==---=;,_= 
Location Salmon catch by species 

Set Number 
Date no. skates Lat 0 N Long 0 F. Sockeye Chum Coho Chinook Total 

9/28 I 10 51°30'30" I 79°21'40" 2 8 10 
10/ 1 2 10 51 °30'45" 179°21'45" 4 14 18 
10/3 3 10 51°31'45" 179°21'30" 3 36 40 
10/4 4 10 51°33'20" 179° 14'45" 16 17 
10/6 5 10 51 °28'15" 179°18'45" 2 7 9 
10/7 6 8 51°31'- 17go20'- 3 4 

Total i3 84 0 98 
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TABLE 10. Purse seine catches of salmon off Amchitka Island in fall 1970. 

Location 
Set Direction 

Date no. open1 Lat 0N Long 0 E 
-·----· 

10/2 I NW 51 °30'30" 179°10' 
10/2 2 SE 51°34'25" 179°11'35" 
10/2 3 NW 51 °33'50" 179°15' 
10/3 4 NW 51°31'45" 179°21'30" 
10/3 5 NW 51°30'40" 179°22' 
10/5 6 NW 51°34125" 179" 13'25" 

Total 

1 Refers to direction of opening of seine. 

Iron Chink before the observer could get to a posi
tion to retrieve the fish, and the tag was apparently 
removed and discarded by the definning machinery. 
Fortunately the tag was seen in detail, so that the 
probable date and location of tagging could be de
duced. The tag protruded about an inch, leaving 
little doubt that it had been on the fish for two or more 
years, and, since it was yellow, the date and location 
of release were known because yellow tags were used 
in only one experiment in 1968. This tag was, there
fore, included in the recovery data of Figure 5. 

Although the above effort was not large enough to 
provide a tagged-to-untagged ratio, it did show that 
Dennison tags in 1970 were relatively few among 
salmon processed in Bristol Bay canneries. 

Salmon sampling in the fall of 1969 and 1970 near Amchitka 
Island 

The Fisheries Research Institute sampled salmon 
near Amchitka Island in 1969 and 1970 under contract 
to Battelle Memorial Institute, Columbus Laboratory, 
as part of a bioenvironmental study sponsored by the 
U.S. Atomic Energy Commission. Because these 
data on the ocean distribution of salmon were col
lected at a time and area for which information is 
limited, they are included herein in Tables 8, 9, and 
10. Additional information on length and age com
position and on stomach contents are available in 
reports as yet unpublished. 
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OCEAN DISTRIBUTION, ABUNDANCE, 
AND MIGRATION OF SALMON 

By R. French, R . Bakkala, J. Dunn, 
D. Sutherland, and P. Washington* 

Investigations on the ocean distribution, abundance, 
and migration of salmon continued in 1970 with three 
major research cruises-winter (] anuary 20-March 
11), spring (April 17-June 19), and summer (July 
23-September 18). The spring cruise was the third 
of a series of cooperative studies between the United 
States and Japan (by the Seattle Biological Laboratory 
of the National Marine Fisheries Service, former 
Bureau of Commercial Fisheries, and by the Far Seas 
Fisheries Research Laboratory, Fisheries Agency of 
Japan). We report here only on the U.S. contribu
tion to the cooperative research. The purposes of the 
cruises were: (1) to study the distribution, abundance, 
and migration of Bristol Bay sockeye and other salmon 
in relation to environmental features of the ocean and 
(2) to continue studies of the effects of predation on 
gillnet catches. Particular attention was devoted to 
the distribution and abundance of the large number 
of Bristol Bay sockeye salmon (progeny of the large 
1965 run, which returned to spawn in 1970) and of the 
group that will hold over in the ocean to spawn in 
1971 . Comparisons were also made of the apparent 
relative abundance of the 1970 run with past runs. 

• National Marine Fisheries Service, Biological Laboratory, 
Seattle. 
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RESEARCH CRUISES, 1970 

Fishing gear and maturity criteria 

A string of gillnets of several mesh sizes was used 
for adequate sampling of the different sizes of salmon 
available each season. On a few occasions, longlines 
were used. For the winter fishing, the gillnet string 
consisted of 5 shackles each of the following mesh 
sizes: 2 inch (51 mm), 2-1 /2 inch (64 mm), 3-1/4 
inch (83 mm), 3-7/8 inch (98 mm), 4-1/2 inch (114 
mm), and 5-1/4 inch (133 mm). During the spring 
cruise the basic net string consisted of 6 shackles each 
of the above mesh sizes with the exception of the 2-
inch mesh. On the few longline sets, either 20 or 30 
skates (49 hooks per skate) were fished at each station. 

Sampling gear for the summer cruise consisted of 
gillnets of four mesh sizes. The basic string con
sisted of 9 shackles each of the following mesh sizes: 
2-1/2 inch (64 mm), 3-1/4 inch (83 mm), 4-1/2 inch 
(114mm), and 5-1/4 inch (133 mm). On occasion, 
the quantity of nets fished varied. In addition, two 
experimental gillnets of small mesh sizes were fished at 
various stations in attempts to sample age .0 salmon. 
They consisted of a regular shackle with sections of 
small mesh sizes of monofilament netting. These 
sections measured 10ft by 50ft (3m by 15.2 m); 
mesh sizes were 1-l/4 inch (32 mm), 1-3/8 inch 
(35 mm), 1-5/8 inch (41 mm), and 1-3/4 inch 
(44 mm). The area forming the border of the ex
perimental sections (and which was fastened to the 
normal cork and lead line) was regular multifilament 
netting of 1-3/4 inch mesh. 

The maturity of sockeye salmon caught in the winter 
was determined by their length, age, gonad weight, 
and SM (serum maturity) antigen factor of females 
(Ridgway, 1961; Utter, 1967). These criteria for 
classifYing the maturity of winter-caught sockeye 
salmon were initially used in 1967 (French et al., 
1970). The same criteria were applied to salmon 
caught in winter 1969. This winter ( 1970) the age .2 
sockeye salmon were relatively small, and the length 
and gonad weight criteria used in the past to deter
mine maturity offish lacking SM data was not applic
able. The criteria for age .2 fish was, therefore, 
revised this year as follows: 

Fish lengths Gonad weight Maturity stage 
Females 415mm Maturing 

416mm 6.9 g Immature 
416mm 7.0g Maturing 

Males 435mm Maturing 
436mm .9 g Immature 
436mm 1.0 g Maturing 

As in the past, age .1 sockeye were assumed immature 
and age .3 and .4 fish assumed maturing-that is, 
that they would spawn the following summer and 
fall. Maturity criteria have not been established for 
other species of salmon in the winter. 

Maturity of sockeye and chum salmon caught in the 
spring and summer was determined by gonad weight 
after Takagi ( 1961). 

Total catch 

Salmon catches for the winter, spring, and summer 

TABLE II. Catches of salmon by the U.S. research vessel, George B. Kelez, February-March 1970. 

Sea surface 
Position temp. Shackles Catch by species 

of 
Set Date Lat. (0 N) Long. (0 W) •c gill nets Sockeye Chum Pink Total 

2/1 54°30' !55°001 3.9 30 24 0 2 26 
2 2f4 51°30' 155"00' 4.1 30 85 0 6 91 
3 2/5 51°00' 155°00' 4 . 1 30 33 0 4 37 
4 '2/6 50020' 155°00' 4 . 1 30 84 0 9 93 
5 2/7 49°40' I55•oo' 4 .4 30 173 2 0 175 
6 2/17 52°30' I65•oo' 2.8 30 16 0 0 16 
7 2/19 51°00' 165°00' 3 . 1 30 211 0 212 
8 2/20 50°00' 165"00' 3.4 30 81 0 0 81 
9 2/21 49°15' 165°001 3 .8 30 39 0 0 39 

10 2/22 48°25' 163°25' 4 .2 30 62 64 
II 2/23 49°16' 161°44' 3 .9 30 120 I 0 121 
12 2/25 50•Jo' 160°00' 3.9 30 19 0 0 19 
13 2/26 50050' 160°00' 3 .5 30 227 0 228 
14 2/27 51°30' 160°00' 3 . 3 30 99 I 0 100 
15 2/28 52"30' 160°001 3. 3 30 181 0 0 181 
16 3/1 53°30' 160000' 3.4 29 16 0 0 16 

Total I ,470 6 23 I ,499 
----
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TABLE 12. Catches of salmon by the U.S. research vessel, George B. Kelez, April-June 1970. 

Position 

Set Date Lat. (0 N) Longitude 

I 

2 
3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 

4/26 
4/27 
4/28 
4/29 
4/30 
5/1 
5/2 
5f7 
5/8 
5/9 
5fl0 
5/ 11 
5/ 13 
5fl4 
5/17 

5/18 
5Jl9 
5/20 
5/21 
5/22 
5/23 
5f24 
5/30 
5J31 

6/1 
6J3 
6/5 

6/6 
6J7 
6/8 
6/9 

5! 0 33' 
51°46' 
51°15' 
52°00' 
51°10' 
50°42' 
51°30' 
50015' 
50045' 
50°00' 
49°30' 
49°46' 
50°48' 
51°02' 

50050' 
49°37' 
48°44' 
48°58' 
49°43' 
49°44' 
50°001 

50°35' 
50°43' 
49°59' 
50°30' 
51 °05' 
51°10' 
51°17' 
51°14' 
51°03' 
51°29' 

t GN =shackles of gillnets. 
LL=skates of longlines. 

156°02'W 
157°50'W 
159°301W 
160053'W 
162°05'W 
163°33'W 
165°00'W 
168°00'W 
169°45'W 
171°02'W 
172°39'W 
173°57'W 
175°10'W 
176°03'W 
176°38'W 

176°52'W 
l77°59'W 
17go4l'W 

179°02'E 
176"29'E 
174°59'E 
l77°09'E 
176°29'W 
178°03'W 
17golO'W 
178°09'E 
178°00'W 
176°091W 
175°0l'W 
175°0l'W 

175°00'W 

Totals 

Sea surface 
temp. 

oc 

3.8 
4.1 
3.5 
3 . 7 
3.5 
3 . 8 
3.6 
3 . 6 
3.9 
4.1 
4.0 

3.9 
3.9 
4.3 
4.3 
3.8 
4 . 0 
4.4 
4.3 
4.2 
3.8 
4.3 
5.1 

4. 7 
5.6 
5.3 
5.6 
6 . 2 

6 . 6 
6 . 3 
6 . 5 

cruises are given in Tables 11, 12, and 13. Because 
the winter cruise was designed to sample maturing 
sockeye salmon in areas where past experience indic
ated they would be found (primarily north of 48°30'N 
in the North Pacific), few salmon other than sockeye 
were taken. Maturing sockeye salmon predominated 
the catches of the spring cruise when the fishing 
pattern was primarily from east to west; chum and 
pink salmon comprised about one-seventh and one
ninth of the total catch, and no coho salmon or steel
head trout were taken. Sockeye salmon predomin
ated among salmon and steelhead trout catches during 
the summer also (Table 13); together with chum 
salmon, they made up approximately 96% of the 
catches. 

The experimental nets of small mesh sizes were 

Gear1 

30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
25 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 
30 GN 

30 LL 
30 LL 
30 GN 
20 LL 
20 LL 

30 GN 
30 GN 
30 GN 

Sockeye 

62 
123 
48 

159 
196 
70 

132 
25 
86 
31 
24 

56 
14 

12 

0 
0 
0 
0 

18 

6 
2 

10 

3 
0 

30 
207 
105 
247 

1,669 

Catch by species 

Chum 

95 
41 
14 
7 
3 
2 
5 

16 
8 

15 

7 
0 
0 
0 
0 
0 
0 
0 
4 

10 
0 
0 
I 
0 
0 
0 
0 

32 
3 

74 

338 

Pink Chinook 

0 0 
0 0 
0 0 
0 0 
I 0 
0 0 
0 0 
3 0 
2 0 
0 0 
6 0 
I 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

31 0 
3 0 
0 0 
0 0 

45 {) 

19 0 
0 0 
2 0 

0 
65 0 
20 0 
57 

256 

Total 

63 
218 
89 

173 
204 
73 

134 

33 
104 
39 
45 
64 
14 
I 

12 
0 
0 
0 
0 

53 
19 
2 

56 
22 
0 
3 

31 
304 
128 
379 

2,264 

fished during the summer at 18 of 27 sets in the North 
Pacific Ocean and Bering Sea. No age .0 salmon 
were caught in the experimental nets; four immature 
sockeye salmon (ages .1 and .2) were taken. These 
fish were not included in Table 13. 

Relative abundance of salmon caught in gillnets, as 
shown in the figures that follow, is the catch per unit 
of effort (CPUE) in which the values are the average 
catch per shackle summed over the mesh sizes. Catch 
per unit of effort of long line gear is catch per 1,000 
hooks. 

Distribution and abundance of salmon and steelhead trout 

Sock~ye salmon. In the winter relatively large catches 
of maturing sockeye salmon were made along the 
three longitudes fished in 1970 (Fig. 11). The largest 
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TABLE 13. Catches of salmon and steelhead trout by the U.S. research vessel, George B. Kelez, July-August 1970. 

Set 

2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Date 

7/30 
8/1 
8/2 
8/3 
8/4 
8/5 
8/6 
8/7 
8/10 
8/1 I 
8fl2 
8/13 
8/14 
8/15 
8/16 
8/17 
8/20 
8f2l 

8/22 
8/23 
8/24 
8/25 
8/26 
8/27 
8/28 
8/29 
8/31 

= AGE.2 

- AGE.3 
o NO CATCH 

Position 

Lat. (0 N) Long. 

53°001 

51°45' 
52°30' 
52°57' 
52°13' 
51°45' 
52°24' 
53°02' 
52"42' 
52°00' 
51°35' 
51°45' 
50°59' 
51°30' 
51002' 
51°25' 
51•00' 
51000' 
5t•oo' 
51°22' 
51000' 
51°30' 
52000' 
53°1 I' 
53°35' 
53°28' 
52°25' 

155°00'W 
157°30'W 
158"30'W 
159°57'W 
161°04'W 
162"34'W 
163°42'W 
l64°56'W 
167°00'W 
167°55'W 
169°10'W 
170027'W 
171°56'W 
173.00'W 
175000'W 
176°17'W 
J77•00'W 
178°59'W 
179°00'E 
I 77°28'E 
175°39'E 
I 73°30'E 
17! 0 30'E 
17! 009'E 
174°10'E 
177°12'E 
178°02'W 

Total 

5 10 15 20 
CPUE 

Sea 
surface 
temp. 

·c 
9.8 
9.4 
9.5 
9.2 
9.2 
9.8 

10.0 
10.8 
9.9 

10.0 
9.3 
9.5 
9.3 
9.3 
9.3 
6.9 
8.2 
7. I 
8.6 
7.2 
8.5 
8.4 

10 . I 
10. I 
10. I 
9 .8 
8.8 

Shackles 
of 

gillnets 

36 
36 
36 
36 
36 
28 
24 
28 
36 
36 
36 
36 
36 
36 
36 
20 
28 
28 
28 
28 
36 
36 
36 
28 
28 
28 
28 

FIGURE II. Relative abundance of maturing sockeye salmon 
along 165°W, 160"W, and 155°W, winter 1970. (The station 
at 48°25'N, 163°25'W is shown on 165°W; the station at 
49° l6'N, 16l 0 44'W is shown on 160°W.) 

Sockeye 

12 
77 
69 
45 

197 
236 
40 
81 
23 

104 
64 
63 
82 

172 
443 

0 
131 
166 

I 

2 

97 
237 
92 

I 
7 
0 
0 

2,442 

Catch by species 

Steel-
Chum Pink Coho Chinook head 

19 
82 
71 
67 

130 
74 
26 
59 

I 13 
86 
84 

128 
30 
78 
13 
2 

16 
9 
0 
0 

23 
36 
39 

I 
9 
I 
0 

I, 196 

o NO CATCH 

13 
6 
2 
3 
2 
4 
2 
2 
2 

0 
I 
0 

0 

0 
0 
0 
0 
2 
0 
0 
0 
I 
0 
0 

43 

3 
3 
0 
0 
0 

8 
2 
7 
5 
0 
I 
0 
0 
0 
I 
0 

0 
0 
0 
0 

37 

5 10 15 20 
CPUE 

0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 
2 
0 
I 
0 
2 
4 

0 
0 
0 
0 

13 

3 
3 

15 
8 
4 
4 
5 
8 
0 

2 
2 
7 

I 
0 
0 
I 
0 
0 
I 
0 
0 
0 
0 

0 
0 

66 

Total 

48 
169 
158 
124 
336 
321 

73 
150 
138 
194 
152 
203 
121 
259 
463 

2 
150 
176 

2 

2 
126 
277 
133 

2 
17 
I 
0 

3,797 

L-----~-------L-------L------~----__J45• 

FIGURE 12. Relative abundance of immature sockeye salmon 
along 165°W, 16o•w, and 1s5•w, winter 1970. (The station 
at 48°25'N, 163°25'W is shown on I6s•w; the station at 
49. 16'N, 16! 0 44'W is shown on 160°W.) 
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CPU E occurred near 51 °N at 165 ow and 160°W 
(CPUE of 40.6 and 43.8, respectively); the largest 
CPUE (27.8) on 155°W occurred at 49°40'N. Past 
experience has shown that the abundance of maturing 
sockeye salmon as indicated by gillnet catches de
creases south of 49°N. 

Although the winter cruise was designed to fish 
through concentrations of mature sockeye salmon 
(our fishing operations were in areas where mature 
sockeye normally dominate catches and are northward 
of most immature sockeye), immatures were taken at 
most stations (Fig. 12). The highest CPUE (range of 
7 to 12) was at the southernmost stations on each 
fishing line at latitudes where they have been en
countered in abundance in past winters. Immature 
sockeye were not taken at the northernmost stations. 

The spring cruise was designed to fish through con
centrations of maturing Bristol Bay sockeye salmon 
just before their inshore migration. The fishing 
pattern was based on the location of maximum catches 
by research vessels of the United States and Japan 
in previous years. The area covered extended from 
about 156°W to near 175°E in late April and May; 
additional coverage of the area from 175°W to 178°E 
was made in late May and early June. Greater 
north-south coverage would have been desirable to 
insure that peak areas of abundance were included, 
but this could not be accomplished with a single vessel. 

The forecast of a large return to Bristol Bay in 1970 
suggested that catches this spring would be relatively 
high over most of the area covered. The CPUE 
values (ranging from about 4 to 32) were high, as ex
pected, from 156°W to about 175°W; apparent 
main concentrations were between 158°W and 165°W 
(Fig. 13). Not expected were the low catches (CPUE 
values 0 to 3) from 175°W to 175°£. Additional 
fishing in late May and early June substantiated the 
earlier findings of generally low abundance in this 
area (Fig. 14). The apparent relative abundance of 
sockeye increased sharply fromJune 6 to 9 near 175°W 
(CPUE for gillnets 18 to 41, for longlines 31). These 
catches apparently resulted from the concentration of 
Bristol Bay fish moving from the east and south on 
their migration to the Bering Sea. Their relative 
abundance was highest at the station nearest shore 
(51 °29'N) in this period. 

Sea lions and other predators were observed much 
more frequently in the gillnet sets west of 175°W than 
in sets to the east. There was some concern that 
the loss of gilled fish to predators may have consider
ably reduced the gillnet catches in the central North 
Pacific. Longlines, which are considered less suscept
ible to predation of caught fish, were therefore fished 
on four occasions to determine if the abundance of 

sockeye salmon was greater than the abundance in
dicated by gillnet catches. The longline catches west 
of 176°W (one to seven fish per 1,000 hooks), however, 
generally confirmed the results from gillnets. All 

I 

! I .n. 

FIGURE 13. Fishing stations and relative abundance (shown 
below stations) of maturing sockeye salmon, April 26-May 24, 
1970. 
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FIGURE 14. Fishing stations and relative abundance (shown 
below stations) of maturing sockeye salmon, May 30-June 9, 
1970. 
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FIGURE 15. Fishing stations and relative abundance (shown 
above and below stations) of immature sockeye salmon, July 30 
to August 31, 1970. 
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evidence suggests that abundance of sockeye salmon 
was relatively low from about 176°W to 175°E in May 
and early June. 
In the summer sockeye salmon were taken through

out the east-west range of the fishing area (Fig. 15). 
The largest catches were from the following general 
areas: 160°W to 163°W (CPUE to 22 and 34), 175°W 
to 180° (CPUE to 18, 23, and 49), and l74°E to 171 °E 
(CPUE 10 and 26). Very small catches were made in 
the Bering Sea and at one station just west of Attu 
Island. 

There appeared to be marked changes in age com
position by area. From 155°W to 163°W, age .2 fish 
dominated the catches; from 164°W to 180°, the age 
.I fish formed by far the largest proportion of the 
catches, and from 176°E to 171 °E, age .2 fish pre
dominated. 

Chum salmon. Only six chum salmon were caught 
during the winter cruise. Past fishing experience has 
shown that chum salmon (as well as pink, coho, and 
chinook salmon) are generally not taken in abundance 
in winter in the area fished (south of the Alaska 
Peninsula to about 49°N). The six chum salmon 
caught were equally divided among the three longi
tudes fished. 

As previously mentioned, the spring cruise track was 
designed to fish through concentrations of sockeye 
salmon and therefore was not well suited for sampling 
other species of salmon. Main concentrations of 
chum salmon were probably south of waters fished in 
April and May; catches may only represent the ap
parent relative abundance of chum salmon in the 
northern part of their distribution. 

Except for the somewhat large catches near 158°W 
and 159°W in late April (CPUE 16 and 17) and on 
175°W in early June (CPUE 5 and 11), the CPUE 
values for chum salmon were low (Fig. 16). Most 
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FIGURE 16. Fishing stations and relative abundance (shown 
below stations) of maturing chum salmon, late April to early 
June, 1970. 
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FIGURE 17. Fishing stations and relative abundance (shown 
above and below stations) of immature chum salmon, July 30 to 
August 31, 1970. 

sets west of 175°W failed to take chum salmon, in
dicating lower apparent abundance in this area than 
to the east. These results indicated that for the areas 
fished, chum salmon were primarily distributed east 
of 175°W, much the same as sockeye salmon. 

The summer cruise track was also designed to fish 
through main concentrations of sockeye salmon and, 
because of possible differences in distribution, main 
concentrations of the other species of salmon may not 
have been fished. 

Immature chum salmon were captured primarily 
east of 175°W (Fig. 17). Largest catches were be
tween 161 °W and 171 °W (CPUE to 12 and 14). Age 
.2 and older fish dominated the catches, whereas age 
.I fish were relatively scarce. Thus, within the lati
tudes sampled, most immature chum salmon were 
apparently in the eastern part of the sampling area 
whereas immature sockeye salmon were throughout 
the North Pacific Ocean. Very few chum salmon 
were taken in the Bering Sea. 
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FIGURE 18. Fishing stations and relative abundance (shown 
below stations) of maturing pink salmon, late April to early 
June, 1970. 
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Maturing chum salmon constituted about 6% of the 
total catch of this species in the summer. Most were 
age .3. 

Pink, coho, and chinook salmon. Twenty-three pink 
salmon were caught during the winter cruise. Nearly 
all were taken along 155°W (Table 13); only two fish 
were caught along l60°W and 165°W. 

In contrast to the spring distribution of sockeye and 
chum salmon, pinks were taken mainly from 175°W to 
175°E, although zero catches were also frequently 
made in this area (Fig. 18). The largest catches were 
made near 178°W and 179°W by longlines (31 and 13 
fish per 1,000 hooks) and near 175°W by gillnets 
(CPUE 10 and 11) in late May and early June. 

Coho and chinook salmon were not caught in the 
winter, and only a single maturing chinook salmon was 
taken at 175°W and 51 °29'N in early June. Coho 
salmon were not taken in the spring cruise. 

During the summer cruise maturing pink and coho 
salmon were captured primarily east of 175°W, 
whereas most chinook salmon (mostly immature) were 
captured west of 175°W (Table 13) . Within these 
general areas, there were differences in distribution 
among species. For example, 37 of the 43 pink salmon 
were captured east of 168°W; 23 of 37 coho were 
captured at fishing stations between 169°10'W and 
175°W; and 7 of 13 chinook salmon were captured 
between 175°39'E and 171 °30'E. 

Steelhead trout. No steelhead trout were caught in 

the winter or spring. A total of 66 steelhead trout 
were captured during the summer cruise; most were 
taken east of l75°W (Table 13). Of 65 fish from 
which scales were readable, 88% were age .1 and 12% 
age .2. Maturity status was not determined. 

Of interest was the capture of eight marked (i.e., 
fin clipped) steelhead trout in five sets east of l72°W. 
Although brood year data are incomplete for these 
fish, it appears that most of the marked fish originated 
from either the Columbia River or other streams of 
Oregon and Washington. 

Age and size of salmon 

Sockeye salmon. The 1970 return of maturing Bristol 
Bay sockeye salmon was expected to consist largely 
offish which had spent two winters in fresh water and 
two winters at sea (Rogers, 1970). Our gillnet 
sampling in summer 1969 and in winter and spring 
1970, conducted in areas where Bristol Bay sockeye 
were expected to predominate, also indicated that 
these ages would make up a high proportion of the run 
as shown below. 

Season and year 

Summer 1969 
Winter 1970 
Spring 1970 

Percentages of total catch 
which were age .l fish in 
summer 1969 and age .2 
in winter and spring of 

1970 

84.5 
83.9 
90.2 

Percentages of total catch 
which were age 2.1 fish in 
summer 1969 and age 2.2 
in winter and spring of 

1970 

68.8 
76.2 
85.0 

TABLE 14. Percentage age composition of immature (summer 1969) and maturing (winter and spring 1970) sockeye 
salmon sampled in the North Pacific Ocean. 

Ocean age Freshwater and ocean age 
--------·-- ---

Age, summer . I .2 .3 0.1 1.1 2 . 1 3.1 0.2 1.2 2.2 3.2 1.3 2.3 1969 
No. of Age, winter 

Season and fish in and spring .2 .3 .4 0.2 1.2 2.2 3 . 2 0.3 1.3 2 .3 3.3 1.4 2.4 
area sample 1970 

·-------------
Summer 1969 

176°22'W 3,981 84 . 5 15.3 0 . 2 0.1 14 .4 68 .8 1.2 0 9.4 5 . 7 0.3 0 . 1 0 . 1 

Winter 1970 
15s•w 348 73.6 26.4 0 0 8.6 64.9 0.3 20.1 6 .0 0 0 
1600W 581 85.1 14.9 0 0 6 .7 77.8 0 . 5 0 .5 8 .2 6 . 3 0 0 
I6s•w 344 92.4 7.6 0 0 6.7 84.6 1.2 0.3 4.1 3.2 0 0 

Winter total 1,273 83 .9 16.1 0 0 7.2 76.2 0.5 0.4 10 . 3 5 .4 0 0 
Spring 1970 

156°-l65°W 779 89 .0 10.9 0.1 0 4.9 84 .0 0.1 0.1 8.1 2 .6 0.1 0.1 0 
4/26-5/2 

16S0-174°W 220 88.7 10.8 0 .4 0 5.4 82 .4 0.9 1.8 6.8 2.2 0 0.4 0 
5/7-11 

17s•w-175°E 52 80 .8 19.2 0 0 17 . 3 63 .4 0 17 .3 1.9 0 0 0 
5/13-27 

17s•w 557 93.4 6.5 0.2 0 3.6 89.6 0.2 0.2 5.0 1.2 0 0 .2 0 
6 6-9 

Spring total 1,608 90.2 9.6 0 .2 0 4.9 85 .0 0.2 0.4 7.2 2 .0 0.1 0.2 0 
·-- --
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TABLE 15. Mean lengths and weights of immature and maturing sockeye salmon in the summer, winter, and spring 
of 1968-69 and 1969-70. 

Years Years 
----------------

Season Age 1968-69 1969-70 Age 1968-69 1969-70 

Length (em) 

Summer .I 34.6 35.8 .2 48 .4 49.7 
Winter .2 47 .2 45.9 . 3 56.0 53.8 
Spring .2 53 . 1 51.2 .3 59.0 56.7 

Weight (kg) 
Winter . 2 1.25 1.10 
Spring .2 1.98 I. 73 

Although these ages made up a high proportion of the 
catches in each season, some changes by area and 
season were apparent which may be due to the pre
sence of other than Bristol Bay fish in the samples, to 
differences in distribution of ages within the Bristol 
Bay stock, or to sampling error. Differences by area 
within seasons was noted in both winter and spring 
(Table 14). In the winter, the percentages of age .2 
and age 2.2 fish were lowest on the easternmost longi
tude fished; in the spring, they were lower west of 
175°W than east of this longitude. 

Mean lengths and weights of maturing sockeye 
salmon for the winter and spring seasons are given 
in Table 15. Also included are mean lengths for 
summer 1969; weights were not taken in the summer. 
Rogers ( 1970) reported mean length data for immature 
sockeye salmon taken with purse seines south of Adak 
Island and showed that the immatures were larger in 
summer 1969 than they were in the summers of 1959 
and 1964--years preceding the past two peak-cycle 
years for Bristol Bay sockeye. His data indicated that 
the average size of sockeye salmon would be more com-

.3 2.12 1.82 

. 3 2 . 71 2.41 
·---- ------

parable to the size of fish in the 1969 Bristol Bay run 
than to the peak-cycle years of 1960 and 1965. Our 
gillnet catches, south of the central and eastern 
Aleutian Islands, also indicated that the immatures 
were relatively large in summer 1969 (Table 15). The 
age .I fish taken with gillnets were similar in size to 
those taken with purse seines; the age .2 immatures 
from gillnet catches averaged slightly larger than the 
purse seine fish : 

Fishing 
gear 

Gillnets 
Purse seines 

Age .1 

No. offish 
3,315 
4,211 

Mean length 
(em) 

35.8 
35.3 

Age .2 
Mean length 

No. of fish (em) 
768 49.7 
461 47.7 

Later gillnet sampling, however, indicated that 
growth rates declined from summer 1969 to winter and 
spring 1970 when compared with the previous year 
(Table 15). Whereas age .1 fish were about 1 em 
larger in summer 1969 than in summer 1968, they were 
about I em smaller as age .2 fish in winter 1970 than in 
winter 1969 and about 2 em smaller by spring 1970 

TABLE 16. Age composition of immature sockeye salmon in the North Pacific Ocean, summer 1970. 

Freshwater ages 

Ocean ages Age .I Age .2 

Age groups (o/o) Age groups (o/o) Age groups ( o/o) 
Sample Sample Sample 

Area size .I .2 . 3 size 0.1 1.1 2.1 3 . 1 size 0 .2 1.2 2.2 3.2 

South of Alaska 
Peninsula 
155°W-!62°34'W 632 38 .3 61.6 0.1 243 0.4 47.9 49.3 2.5 388 0.9 67.3 30.9 0 .9 

South of eastern 
and central 
Aleutian Islands 
163°42'W-t77•28'E I ,339 82.1 17.8 0.1 I ,093 1.2 45.1 52.5 1.1 244 1.2 50.0 47.5 1. 2 

South of western 
Aleutian Islands 
175°39'E-17J•30'E 424 34 . 2 65.6 0.2 145 0.0 19.3 77.9 2.8 278 0.4 48.2 50.0 1.4 

Total 2,395 62.4 37.5 0.2 I ,481 1.0 43.3 54.2 1.5 910 0.8 57.2 40.8 1.2 
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than in the previous spring. A similar decrease in 
growth rate was apparent for the age .2 fish (age .3 in 
winter and spring). These data suggested that sock
eye salmon in the 1970 Bristol Bay run would be 
smaller than those in the 1969 run. 

The conclusions regarding growth were based on the 
assumption that Bristol Bay sockeye made up a large 
proportion of the catches even though sampling areas 
varied both seasonally and annually. Summer sampl
ing was south of Adak in 1969 and 1970; winter 
sampling was south of the Alaska Peninsula in both 
years (155°W to 165°W). The spring sampling in 
1969 was along 155°W, 165°W, and 176°W; in 1970 
it was from east to west (156°W to I 75°E). Racial 
studies (Margolis et al., 1966), however, suggest that 
Bristol Bay sockeye predominate in these areas, and it 
is likely that Bristol Bay fish made up a high proportion 
of the samples. 

In the summer, age composition of immature sock
eye salmon (fish destined to spawn in 1971 or 1972) 
differed according to area of sampling (Table 16). 
Sockeye salmon taken south of the Alaska Peninsula 
were predominantly age .2 fish (62%), but south of 
the eastern and central Aleutian Islands they were 
predominantly age .I (82%). The age composition 
changed again to mostly age .2 fish (66%) in catches 
made south of the western Aleutian Islands. There 
were also differences between these areas in the fresh
water ages. The samples of age .I fish, for example, 
from south of the Alaska Peninsula and south of the 
eastern and central Aleutian Islands were 48 and 45% 
age 1.1 fish, whereas those south of the western Aleu
tian Islands were 19% age 1.1 fish. These differences 
in age composition suggest that three different groups of 
sockeye were sampled, which may represent different 
stocks or mixtures of stocks in each of the areas. 

The immatures sampled this summer will contribute 
to the subdominant run of sockeye salmon to Bristol 
Bay in 1971, following the large run of 1970. Sub
dominant runs to Bristol Bay since 195 7 have largely 
been made up of age .3 fish. These originate from the 

brood year that produced the peak run but remained 
at sea an extra year before maturing. Fish from the 
1965 brood year, however, did not predominate in 
any of the areas sampled this summer. Rather, as 
shown below, age .I and .2 fish from the 1966 and 196 7 
brood years predominated samples and the 1965 
brood-year contributed a relatively small proportion 
(16% ) to the total catch. 

Brood year 
1965 
1966 
1967 

Total and 
(in parentheses) 
percentage 
composition 

CPUE 

Ocean age .I 

97.3 
77.6 

174.9 (62.4) 

Ocean age .2 
44.0 
61.6 

I 05.6 (37 .6) 

Total and 
(in parentheses) 

percenlal{e 
composition 
44.0 (15.7) 

158.9 (56.6) 
77.6 (27.7) 

280.5 (100) 

Mean lengths of immature sockeye salmon given in 
Table 17 were calculated from samples grouped in the 
same manner as for age composition. Differences in 
size of fish were apparent between areas for both age .1 
and age .2 fish. Fish were smallest in the central area 
and somewhat similar in the eastern and western 
areas sampled. These data would support the sugges
tion, based on age composition, that different stocks or 
mixtures of stocks of fish were encountered in each of 
the three areas. 

Chum salmon. Only six chum salmon were taken in 
the winter. One was age .1, one age .4, and the 
others age .3. Maturity was not determined. 

In the spring, all of the chum salmon taken were 
maturing, as determined from gonad weights (Takagi, 
1961). They were mostly age .3 as shown below. 

Age 
.2 
.3 
.4 

No. offish 
I 

332 
14 

Percentage 
0.3 

95.5 
4.2 

The age composition did not vary to any degree be
tween areas sampled. 

TABLE 17. Mean lengths of age .I and .2 immature sockeye salmon by area, summer 1970. 

Area 

South of Alaska Peninsula 
155°00'VV-162°34'VV 

South of eastern and central Aleutians 
163°42'VV -179°00'VV 

South of western Aleutian Islands 
I 7 5°39'E-171 °30'E 

Total 

Age . I 

Number of 
fish 

233 

I ,031 

142 

I ,406 

Mean length 
(em) 

36.2 

34.8 

36.7 

35.2 

Age .2 

Number of Mean length 
fish (em) 

369 49.7 

227 49.1 

252 50.1 

848 49 .6 
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TABLE 18. Percentage age composition1 of immature chum salmon in gillnet catches by time period and 5- degree 
longitude intervals, summer 19702• 

No. of Age 
Longitude 5° gillnet Sample ·-·----

Time period intervals sets size .I .2 .3 .4 

July 30-August 3 155°W-160°W 4 235 28.1 43.8 27.7 0.4 
August 4- 7 160°W- 165°W 4 284 19.8 59.8 20.4 
August 10- 12 165°W-170°W 3 277 22.1 53.3 24.6 
August 13- 16 170°W-175°W 4 238 25.2 43.3 31.5 
August 17- 20 175°W-180" 3 26 55 . 4 40.2 0 . 4 
August 22-24 180" -175°E 3 20 10.0 15.0 75 .0 
August 25- 26 17 5°E-170"E 2 45 11.1 62.2 26 . 7 

Totals 23 I, 120 23 .3 50.3 26 . 3 0 . 1 

1 Based on catch per unit of effort, giving equal weight to each mesh size. 
2 Four sets in the Bering Sea caught only nine chum salmon : 44.4o/o age . 2 and 55.6% age . 3. 

Of the 1,196 chum salmon captured during the sum
mer, about 94% were immature. Age .2 fish domin
ated catches at nearly all stations (Fig. 17 and Table 
18) and in most time periods. The relative propor
tions of each age group from gillnet catches may not 
accurately reflect the age composition of the popula
tion because the sampling stations may have been 
north of the main concentration of chum salmon. In 
summer 1966 (the most recent summer when fishing 
was conducted south of the Aleutian Islands and 
Alaska Peninsula), peak gillnet catches of chum salmon 
generally occurred somewhat south of the 1970 
fishing stations (French et al., 1967). 

Because of the likelihood that the samples in the 
spring and summer represented a mixture of stocks 
and because the average length of chum salmon varied 
greatly by set, lengths of chums are not presented. 

Predation on salmon in gil/nets 

Studies on the effect of predation on salmon in gill
nets were continued in 1970. Freshly caught or 
frozen salmon " decoys " were attached to the cork 
and leadlines when the net was set and tallied when the 
gear was hauled. The return of any portion of the 
decoy (i.e., the head only) was considered a recovery; 
we were primarily interested in the effect of predation 
on gillnet catches and we normally considered any 
portion of a fish in a gillnet as a catch. Generally, 20 
decoys were attached for each experiment- 10 each 
on the corkline and leadline. The numbers of poten
tial predators (e.g., fur seals, sharks, sea lions, al
batross), captured in or observed near the gillnets, 
were recorded for each set. Results by season are 
given below: 

Winter. In 13 gillnet sets in winter, 260 decoys were 

TABLE 19. Percentage loss of decoy fish attached to gillnets, winter 1970. 

No. of decoy fish attached Percentage loss of decoys 
to different parts of net from net 

Total Predators 
Set Miles salmon Total Cork Lead Cork Lead observed near 
no. offshore catch no. line line Total line line gillnet1 

----

I !55 26 20 10 10 0 0 0 None 
3 335 37 20 10 10 5 10 0 None 
4 371 93 20 10 10 0 0 0 None 
5 410 75 20 10 10 5 10 0 None 
7 165 212 20 10 10 5 10 0 7A; 3SK ; 2SG 
8 220 81 20 10 10 5 0 10 ISK ; 2A 
9 260 39 20 10 10 5 0 10 lA; ISK 

10 265 64 20 10 10 0 0 0 ISK 
II 270 121 20 10 10 10 10 10 2P 
12 252 19 20 10 10 25 30 20 None 
13 271 228 20 10 10 15 30 0 lA 
14 236 100 20 10 10 0 0 0 lA; ISK 
16 130 16 20 10 10 30 30 30 2FS ; 2SK 

·---
Total I , 110 260 130 130 8 . 1 10 6 . 2 

I A=albatross ; SK=shark ; SG = sea gull ; p porpoise ; FS=fur seal. 
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FIGURE 19. Loss of decoy salmon from gillnets in relation to 
distance from shore, winter, spring, and summer 1970. 
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FIGURE 20. Loss of decoy salmon from gill nets in relation to total 
catch, winter, spring, and summer 1970. 

attached and 239 recovered, for a mean loss of 8.1 % 
(Table 19). Percentage loss in individual sets varied 
from 0 to 30%. The mean loss rate of 8.1 % was 
similar to the winter 1969 rate of 7.2% (French et al., 
1971). 

Few predators were observed during the winter 
cruise; predators were observed in 8 of the 13 gillnet 
sets, but the total number of predators was only 27. 
Percentage loss of decoys in relation to distance from 
shore suggested no change in rate of decoy loss as 
distance from shore increased (Fig. 19); comparisons 
of total catch of salmon in relation to loss of decoys 
also failed to suggest any relation (Fig. 20). These 
two results were similar to those found in winter 1969 
(French et al., 1971) . 

Spring. In the spring, 374 decoys were attached 
during 20 gill net sets; 264 were recovered for a loss 
rate of 29.4% (Table 20). This rate of loss was 
somewhat less than the 38.2% loss observed during 
spring 1969 (French et al., 1970), yet was about 
3-1/2 times greater than the loss rate of winter 1970. 
The percentage loss in individual sets varied from 0 to 
100, and predators were observed near the nets in 95% 
of the sets. Loss of decoys sharply decreased about 
150 nautical miles from shore (Fig. 19). Moreover, 
the decoy loss rate was considerably higher when the 
total gillnet catch of salmon was small, and percentage 
losses declined as catches increased (Fig. 20). These 
latter two results paralleled the observations in spring 
1969 (French et al., 1970). 

The decoy loss rates were considerably greater for 
stations west of 175°W than for stations east of 175°W 
(Table 20). This greater rate of loss, however, may 
have been influenced by the distance from shore of 
fishing stations. For example, stations east of 175°W 
were 120 to 270 miles from shore, whereas stations to 
the west were 40-150 miles offshore. 

Summer. Four hundred decoys were attached in 20 
gillnet sets in the summer; 274 were recovered for a 
total loss of 31% (Table 21). Percentage loss in in
dividual sets varied from 0 to 95%. This loss rate was 
less than that observed in summer 1969 (49.9 %) 
south of Adak Island (French et al., 1971) but was 
similar to the loss in spring 1970 (29.4%) when fishing 
also extended a considerable distance east and west of 
the Adak Island area. 

Predators were observed in 16 of the 20 sets in which 
decoys were attached. Percentage loss of salmon 
appeared roughly correlated to distance from shore 
(Fig. 19) and to total salmonid catch (Fig. 20). As in 
spring 1970, loss rates east of 175°W were less (13.3 % ) 
than west of that longitude (45.5%); however, as 
pointed out for spring data, the loss rates east of 175°W 
may have been influenced by the distance from shore 
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TABLE 20. Percentage loss of decoy fish attached to gillnets, spring 1970. 

=======~~-~=~=~~=~~=~~-==o===== 

Set 
no. 

2• 
32 
42 
52 

6" 
72 
az 
92 

IOZ 
II z 

122 

15 
16 
17 
21 2 

22 

23 
26 
30 
31 

Miles 
offshore 

270 
262 
193 
212 
202 
148 
152 
120 
145 
155 
140 
54 

121 
150 
140 
75 
61 
45 
54 
40 

Total 
salmon 
catch 

218 

89 
173 
204 

73 
134 

33 
104 
39 
45 
64 
12 

0 
0 

19 
2 
I 
0 

128 

379 

No. of decoy fish attached 
to different parts of net 

Total 
no. 

20 
20 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

7 
20 
20 

10 
18 
20 
20 

Cork 
line 

10 
10 
10 
10 
10 
10 
10 
II 
10 
10 
II 
II 
10 

4 
10 
10 
5 
8 

10 
II 

Lead 
line 

10 
10 
9 

10 
10 
10 
10 
9 

10 
10 
9 
9 

10 

3 
10 
10 
5 

10 
10 

9 

Percentage loss of decoys 
from net 

Total 

0 
5 
0 
5 

10 
25 
0 
0 
5 
0 

40 

35 
95 

100 
45 
70 
90 
95 
35 
15 

Cork 
line 

0 
10 
0 

10 
20 
50 
0 
0 
0 
0 

63.6 
45.6 

100 

100 
0 

100 

100 
100 

70 
273 

Lead 
line 

0 
0 
0 
0 
0 
0 
0 
0 

10 

0 
II. I 
22.2 

90 
100 

90 
40 
80 
90 
0 
0 

---------------
Total 1,717 374 191 183 29.4 40.3 18 .0 

1 A=albatross; SK=shark; SG=sea gull; P=porpoise; FS=fur seal; SL=sea lion. 
2 Stations eastward of 175°00'W. 

TABLE 21. Percentage loss of decoy fish attached to gill nets, summer 1970. 

Set 

3 
4 
5 
7 
8 

10 
12 
13 
15 
16 
17 
18 
19 
20 
21 
22 
23 
25 
26 
27 

Position 

Lat. 

Nautical 
miles 
from Total 

(
0N) Long. shore catch 

52°30' 
5Z057' 
5Z013' 
52°24' 
53°02' 
52°001 

51°45' 
50059' 
51002' 
51°25' 
5J•oo' 
51°00' 
5t•oo' 
51•22' 
51•00' 

51°30' 
5Z000' 
53°35' 
53°28' 
5Z025' 

-----
158°30'W 
159°57'W 
16! 0 04'W 
163°42'W 
164°56'W 
167°55'W 
170027'W 
171°56'W 
175000'W 
176°!7'W 
J77•00'W 
178°59'W 
179°00'£ 
177°28'£ 
175°39'£ 

173°30'£ 
171°30'£ 
174°101£ 
t77•J2'E 

178002'W 

148 
120 
138 
52 

57 
67 
49 
81 

66 
19 

36 
14 
23 
29 
42 
58 
67 
49 
83 
30 

158 
124 

337 
73 

!50 
192 
203 

121 
463 

2 
!50 
176 

2 
2 

126 
277 
133 

17 
I 
0 

Total set 2, 707 

No. decoys set 

CL LL 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

No. decoys 
recovered 

CL LL 

8 
3 

10 

9 

8 
8 
8 
7 

10 

0 
6 
4 
4 

8 
6 

10 
10 
2 
0 

10 
9 

10 

8 
10 

8 
10 
10 
10 
2 

9 
4 

5 
5 
9 

10 
10 
10 
4 

_____ .. ___ _ 
200 200 122 !54 

1 FS=fur seal; SL=sea lion; A= albatross; P=porpoise; SK=shark. 

Percentage loss 

CL LL 

20 
70 

0 
10 

20 
20 
20 

30 
0 

100 
40 
60 

60 
90 
20 
40 
0 
0 

80 
100 

39 

0 
10 

0 
20 

0 
20 

0 
0 
0 

80 
10 
60 
50 
50 
10 

0 
0 
0 

60 

90 

23 

Predators 
observed near 

gillnet1 

2A 
lA; 12P 
IFS 
lA; ISL 
3A; lOP 
4A; ISL 
None 
lA 
lA 
ISK; IFS; 3A 
lOA 
IFS; ISL; 7A 
6A; 2SL 
IFS; 14A; 5SL; 3P 
lA; 2SL 
IFS; lA; ISL 
IFS; 3A; 5SL; 25P 
4FS; 3A; 3SL 
IFS; 17A 
14A 

Total 

10 
40 
0 

15 
10 

20 
10 
15 

0 
90 
25 
60 
55 
70 
15 
20 

0 
0 

70 
95 

31 

Predators 
observed' 

ISK 
None 
None 
None 

IFS, JSL, ISK 
2FS, ISL 
IFS, 2A, 2P 
IFS 
JFS 
ISL, ISK 
IFS 

ISL, 2A, IP 
3SL, lA 
ISL, lA 
None 
IP, lA 

ISL, lA 
IP 
ISL, ISK 
IOSL, 2P 
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of fishing stations. 
Results of the 1970 studies on loss of decoys were 

similar to the 1969 results. The loss of decoy fish was 
related to the frequency of observation of predators; 
in spring and summer, but not winter, decoy loss ap
peared related both to distance from shore and to 
total catch of salmonids. 

Although some salmon caught by gillnets are ob
viously taken from the net by predators, it is difficult 
to relate predation upon gillnet catches with predation 
upon decoy fish. For example, the decoy fish normal
ly were exposed to predators from the time the gear was 
set (at about 8: 00 p.m. ) until completion of haul at 

1?0-W 

' ----·· --r 

55 ... 

45" -- - -- --_........, 
5 10 

==AGE.2 
-AG£.3 

0 

,,1" 1, I 

5 10 15 

about 10: 00 a.m., whereas salmon are not normally 
caught in gillnets on the high seas until dark and would 
therefore be subjected to predation for fewer hours 
than the decoy fish. The food preference of some 
predators may also vary between the dead decoy fish 
and the live gillnet caught fish. Percentages of decoy 
fish removed by predators, therefore, may not be di
rectly comparable to predation upon fish captured by 
gillnets. 

In any event, the high loss of decoy fish in the spring 
and summer suggests that predators probably have a 
significant effect on catch rates during certain seasons; 
furthermore, some gillnet catches taken within 150 
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FIGURE 21. Relative abundance of sockeye salmon in the northeastern Pacific Ocean in relation to water masses, winters of 1962, 
1967, 1969, and 1970. 
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nautical miles from shore probably indicate (on the 
average) lower than actual abundance. 

CoMPARISON oF SocKEYE SALMON CATCHEs BETWEEN 

YEARS 

Winter 

The 1970 winter cruise marked the fourth year 
(1962, 1967, 1969, 1970) that we fished gillnets in the 
northeastern Pacific Ocean during the winter. The 
catch data have established that sockeye salmon are 
present in varying levels of abundance and are general
ly between Transition Waters on the south and the 
Alaska Stream on the north (Fig. 21). In 1970 sock
eye were in Transition waters south of the relatively 
narrow band of the Western Subarctic Intrusion Area. 
Tagging data (Fisheries Research Board of Canada, 
1967a, 1967b) have shown that within the area be
tween 155°W and 165°W north of 47°30'N, recoveries 
from Bristol Bay predominated among tag returns. 
The catch data, therefore, have been examined to 
determine if it is feasible to forecast the magnitude of 
the sockeye salmon run to Bristol Bay from the relation 
between the apparent abundance of salmon in high
seas gillnet catches and the inshore run. 

To compare high-seas catches between years, the 
geometric mean catch was computed for each year 
(longitudes were combined and zero catches ignored) 
for the stations at 49°N to 54°N inclusive (Table 22). 
The results show that the return per index point was in 
fairly close agreement each year for age .2 fish and 
somewhat variable for age .3 fish. The forecast 
derived for the 1970 run to Bristol Bay from these rela
tions was for an inshore run of about 52 to 57 million 
age .2 fish and of about 3 to 8 million age .3 fish. 

Spring 
A cruise track similar to that of spring 1970 has not 

previously been fished by U.S. research vessels, and 
comparative U.S. data are therefore not available. A 
Japanese research vessel, however, fished a similar 
pattern in May 1965 (Fig. 22), although the station 

TABLE 22. Geometric mean catch of maturing sockeye 
salmon from winter fishing in the northeastern Pacific, 
size of run to Bristol Bay, and run per index point. 

Year of run 
Age of ---

Type of value fish 1962 1967 1969 1970 

Abundance index .2 1.40 1.19 3.08 10 . 14 
(geometric mean) . 3 I. 79 1 . 10 1.85 2. 44 

Bristol Bay inshore run .2 7 .3 6.7 15.9 
(millions of fish) .3 3 . 1 3.4 2.5 

Size of run, per index . 2 5 . 21 5.63 5.16 
point .3 I. 73 3.09 1.35 

---
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FIGURE 22. Relative abundance of maturing sockeye salmon in 
spring 1970 as shown by United States research vessel catches 
and in spring 1965 as shown by Japanese research vessel catches. 

plans and fishing methods differed somewhat between 
the two vessels. The Japanese vessel fished from west 
to east during May and the United States vessel from 
east to west from late April to late May. The cruise 
track of the Japanese vessel was north of that of the 
United States vessel in the eastern part of the area 
fished. A single mesh size, 4.8 inch (121 mm), was 
used by the Japanese; to equate the CPUE for the 
two vessels, the mean catch per shackle from the 4.5 
inch (114 mm) and 5.2 inch (133 mm) meshes of the 
United States vessel was compared with the mean 
catch per shackle (adjusted from mean catch per tan) 
of the 4.8 inch mesh used by Japan. 

Comparison of the apparent relative abundance for 
the two years indicates that the distribution of ma
turing sockeye salmon in spring 1970 was mainly 
restricted to waters east of 175°W, whereas in 1965 
large catches were also made west of 175°W. CPUE 
values for 1970 were highest east of 165°W (ranging to 
9) and near 160°W were somewhat similar to those in 
May 1965, the previous year of a very large run of 
Bristol Bay sockeye salmon. In 1965, high catches 
(CPUE ranging to II) extended from 160°W to 180°. 
This comparison shows that large numbers of sockeye 
salmon (primarily Bristol Bay fish) were distributed 
farther west in 1965 than 1970 and suggested that the 
total abundance of maturing sockeye salmon was 
higher in spring 1965 than in spring 1970 in the areas 
sampled. 
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VIABILITY OF MATURE SOCKEYE 
SALMON THAT DISENTANGLE FROM 

GILLNETS 

By C.]. Hunter, B. G. Patten, 
and R. B. Thompson* 

In 1969 we reported on the viability of mature 
sockeye salmon that became disentangled from gill
nets in a floating enclosure in Puget Sound, Washing
ton, during the summer of 1968 (Thompson, Hunter, 
and Patten, 1971). This study was repeated during 
the summer of 1969 to confirm the first year's data 
and to compare the viability of fish that became dis
entangled from multifilament gillnets with the viability 
of fish that became disentangled from monofilament 
gillnets. Experimental procedures in 1969 and 
methods of determining viability of disentangled sal
mon were similar to those of Thompson et al. ( 1971). 

The group of fish taken by the multifilament gill net 
had a lower survival rate than the group taken by the 
monofilament gillnet; the monofilament group had a 
lower survival rate than the control group. For ex
ample, 80% of the fish that had escaped from the 
multifilament net died within two days, 80% that 
escaped from the monofilament net died within five 
days, and 80% of the control group were dead in nine 
days. In 1969, the mortality rate within the control 
group was considerably greater than in 1968 when less 

• National Marine Fisheries Service, Biological Laboratory, 
Seattle. 

than 5% of the control group died within nine days. 
There were no changes in the experiment during 1969 
to which this rapid mortality rate could be attributed. 
We then examined some dead fish and determined that 
they probably died from disease (cultures taken from 
the kidneys were heavily infected with Vibrio, a marine 
bacterium). We now assume that some fish within 
each group were infected with Vibrio. 

Some similarity and some differences existed be
tween results of the 1968 and 1969 experiments. In 
1968 and 1969, mortalities were higher within the 
groups that escaped from the multifilament gillnet 
than within the control groups. The most notable 
difference between years was the increased mortality 
in test and control groups during 1969. Although the 
results of the 1969 study indicate that most fish taken 
by multifilament and monofilament gillnets were less 
viable than the control fish, Vibrio-infected fish could 
have biased these findings, because the fish were sub
jected to the stress of disease in addition to the stress 
from handling and enmeshment. 
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OCEANOGRAPHY 

by F. Favorite, W . ]. Ingraham, Jr., 
and D. M. Fisk* 

Oceanographic data were collected on three cruises 

• National Marine Fisheries Service, Biological Laboratory, 
Seattle. 
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FIGURE 23. Location of oceanographic stations, R V George B. 

Kelez, August 1969. 
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FIGURE 24. Location of oceanographic stations, RV George B. Kelez, winter and spring 1970. 

of the RV George B. Kelez in summer 1969 and in 
winter and spring 1970. During August 1969, an 
independent oceanographic experiment was performed 
to determine the nature of flow in the Alaskan Stream 
and the flow associated with an oceanic front in a small 
area south of Adak Island (Fig. 23). During winter, a 
broader area was covered; high seas salmon catch 
data and oceanographic data were collected in the 
western Gulf of Alaska along 152°, 155°, 160°, and 
165°W (Fig. 24). Data were obtained along an east
west pattern from 155°W to 175°E during the spring 
cruise (Fig. 24), a cooperative effort conducted jointly 
with the Hokko Maru (Fisheries Agency of Japan) . 
These data were exchanged with Japanese scientists at 
Adak Island during the latter part of the cruise and by 
mail at a later date. 

ALASKAN STREAM, AuousT 1969 

Much of our previous analysis of oceanographic 
conditions and their relations to salmon distribution 
have been based upon calculated geostrophic currents, 
which are only an approximation of flow. This is a 
good method of estimating currents in mid-ocean areas, 
but direct measurements, which take considerable 
vessel time, are necessary to ascertain true flow in 
coastal areas. We made direct current measurements 
within 25 miles of shore south of Adak Island during 
August in order to ( 1) assess the features of the real 
flow in the Alaskan Stream as compared with calcu
lated geostrophic flow and (2) investigate the nature of 
the pronounced surface temperature and salinity front, 
which may influence the migrations of salmon. 

Analysis of parachute drogue data at depth in-
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dicated the Alaskan Stream has the characteristics of a 
true boundary current with relatively high velocities 
extending to at least I ,000-m depth in a narrow band 
near shore. An inversion was detected in the velocity 
profile; the highest average velocity was 46 cmfsec 
at 300-m depth. Mean current velocities decreased 
with depth below 300m, but the actual measured 
velocity at 1,000-m depth of 28 em/sec was much 
higher than expected. This depth is commonly 
chosen as a reference level of zero velocity in the 
geostrophic calculations. A comparison of the velo-
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FIGURE 25. Comparison of calculated geostrophic velocity pro
file with that measured by parachute drogues in the high velocity 
portion of the Alaskan Stream, August 1969. 
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FIGURE 26. Surface temperature and salinity south of Adak 
Island, August 18, 1969. 

city profile calculated from a representative pair of 
stations near shore with the mean drogue velocities 
near shore (Fig. 25) indicated the discrepancy in the 
actually measured flow-increased from twice at the 
surface to five times the calculated velocity at 600-m 
depth. This large difference was obviously a result of 
neglecting the velocity at the 1,000-m reference level 
in the geostrophic calculations, which if added as a 
constant to the geostrophic velocity profile would 
bring the results nearly into agreement. One drogue 
set 8 km farther seaward at 1,000-m depth had a 
slower mean velocity of 18 cmfsec; this suggested a 
closer agreement between velocity calculations and 
measurements farther from shore. 

While investigating the width of the Alaskan Stream 
at the surface, considerable insight was gained into the 
nature of the currents associated with the pronounced 
surface temperature and salinity front and fluctuations 
of the front in space and time. Measurements of 
surface conditions (by means of a continuously re
cording thermo-salinograph) as the Kelez proceeded 
offshore along 176°20'W on August 18, 1969, indicated 
the front was about 22.5 km south of Adak Island 
(Fig. 26). At the front, the salinity decreased sharply 
by 0. 7%. in a distance of less than 1.6 km, and the 
temperature rose 6°C in about 10 km. Six current
crosses were released 5 km apart across the front and 
their trajectories, during about a 1-day drift, showed 
the flow was strikingly different on each side of the 
front (Fig. 27). A strong westward velocity of about 
50 em/sec occurred in and north of the front. South 
of the front, however, in the high temperature, low 
salinity water, an appreciable northward component 
existed; the westward component of drift was only 
about 5 cmfsec. This IS the first time this strong 
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FIGURE 27. Current cross trajectories at the surface compared to 
location of the surface salinity front, August 18-20, 1969. 
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FIGURE 28. Location of surface salinity front (33.0- 32.8 °/00 ) south of Adak Island during August 1969. 

velocity shear zone has been measured and also the 
first confirmation that the high salinity water of Bering 
Sea origin south of Adak Island moved westward and 
thus must originate from a southward intrusion 
through one or more of the Aleutian Island passes 
east of Adak. Repeated salinity and temperature 
observations along the same longitude revealed that 
although the front shifted position from shore within a 
2-week period, the front still maintained a distinct 
continuity (Fig. 28) . The large fluctuations in posi
tion point out that repetitive fishing locations designed 
for comparative purposes must consider changes in 
environmental conditions in the interpretation of 
catch statistics. 

Repetitive fishing sets were not conducted at closely 
spaced intervals across the front, but a north-south 
gillnet fishing pattern in early August indicated no 
sockeye salmon were caught in the front but that sever
al hundred were caught south of the front in the warm, 
dilute surface water, characteristic of the Alaskan 
Stream. Although this was not necessarily a con
sistent result on each north-south pattern, it does 
suggest that major migrations of sockeye salmon (of 
primarily Bristol Bay origin) from south of the Aleutian 
Islands into the Bering Sea may occur through passes 
in which branches of the Alaskan Stream flow north 
into the Bering Sea. It is argued that this behavior 
is not because the salmon are passively transported by 
the flow or prefer to migrate downstream but because 

in this manner they move through the passes without 
being confronted by significant changes, not only in 
temperature and salinity, but possibly in other chemi
cal constituents. This implies that these salmon are 
not searching for, or following, gradients of chemical 
properties dispersed by parent streams, at least not at 
this distance from Bristol Bay. 

New conclusions about the velocity distribution in 
the Alaskan Stream south of Adak Island during sum
mer are: (I ) a sharp surface temperature and salinity 
front with an associated sharp velocity shear zone may 
mark the southern boundary of the high velocity por
tion of the Stream, (2) a mean steady state current is 
flowing generally westward in the direction of the 
depth contours when drogue velocities are averaged for 
a diurnal tidal period of 24.8 hours, (3) an alternating 
east-west tidal current of about 20 to 25 cmfsec is 
superimposed on the mean steady state flow at all 
depths down to 1,000 m , and (4) an internal wave of 
the same period as the tidal wave is in the vertical 
density distribution. 

WINTER CONDITIONS SOUTH OF ALASKA PENINSULA, 

1970 

We continued to investigate the strength of the 
major currents and the location of water areas that 
may influence the distribution of salmon on the high 
seas. 

The Alaskan Stream is the swiftest ocean current in 
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FIGURE 29. Wind-stress transport for February 1970, calculated 
from sea level pressure data (numbers indicate volume trans
port X 10• m3/sec). Evidently, there was recirculation in the 
Gulf of Alaska south of the Alaska Peninsula and increasing 
transport westward along the Aleutian Islands. Inset chart 
shows single transport value (II X 10° m 3fsec) obtained from 
data at 12 oceanographic stations (indicated by solid dots). 

FIGURE 30. Mesothermal temperature distribution, winter 1970. 
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FIGURE 31. Vertical temperature profile along 160°W, R V 
George B. Kelez, February 1970. 

this area, and its strength may be a sensitive indication 
of the circulation in the entire Subarctic Region. 
Geostrophic volume transport calculations showed a 
relatively large westward flow of 10 X 106m 3/sec this 
year at 152°W and a slight increase downstream to 
II X 106m 3/sec at 160° and 165°W. Water trans
ported across 152°W was about 2 X 106m 3/sec greater 
than last year, but transport across 165°W was 1 X JQ6 
m 3/sec less. 

Wind-stress transport for February indicates that 
this apparent uniformity in flow may be deceiving 
because between 152° and 165°W there is a require
ment for part of this westward flow to recirculate in the 
Gulf of Alaska (Fig. 29). Most of this loss is com
pensated for by a northward component of flow near 
165°W. The transport pattern, as indicated in pre
vious annual reports, is a theoretical one and refine
ments in theory and application are yet to be worked 
out, but the method provides insight into causes for 
existing conditions. The task of constructing monthly 
wind-stress transport charts has been turned over to a 
new BCF environmental group at Monterey, Cali
fornia. 

Analysis of the subsurface core of warm water, 
mesothermal stratum, indicates a recirculation of 
part of Alaskan Stream water between 156° and 159°W 
(Fig. 30). This water crosses over the Ridge Area 
south of the Stream and moves eastward in the north
ernmost filament of the Subarctic Current. Special 
studies of direct current measurements and closely 
spaced STD stations similar to the August study south 
of Adak Island are required to adequately explain the 
nature of the recirculation. Mesothermal tempera
tures also delineate the band of relatively cold water 
( <3.6°C) of the Western Subarctic Intrusion, which 
this year extended eastward into the Gulf of Alaska to 
at least 165°W. 

Environmental conditions at depth in the western 
Gulf of Alaska are apparent in the vertical temperature 
profile along 160°W (Fig. 31). The vertical extent, 
450 m, of warm water (>4.0°C) indicative of the 
Alaskan Stream was greater than normal; the pre
sence of surface temperatures in excess of 5°C during 
this period was unusual. The two temperature
minimum strata (near 51 °20'N and 53°N) indicate a 
bifurcation of the cold water mass flowing eastward in 
the Western Subarctic Intrusion Area. This re
sulted in complex current patterns along this longitude. 
The southern extent of this cruise track was terminated 
before obtaining a clear indication of the northern 
boundary of the Transition Area. 

SPRING CoNDITIONS AND SocKEYE SALMON CATCHES 
NEAR THE ALEUTIAN IsLANDs, 1970 

The change in orientation of cruise tracks from 
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FIGURE 32. Surface salinity (0
/ 00 ) and sockeye salmon catches, 

May 9-June 9, 1970 (squares indicate fishing locations ; adjacent 
numbers indicate numbers of sockeye). 

north-south to east-west precluded locating the re
circulation of the Alaskan Stream in the western Gulf 
of Alaska but did contribute data over a broad area 
south of the central Aleutian Islands. The Alaskan 
Stream transport of 9 X 106m3/sec at 167°W was less 
than the winter transport of 11 X 106m 3/sec near the 
same location (16S 0 W). Downstream, the transport 
was larger with 12 X l06m 3Jsec at 176°25'W and 
14 X I06m 3Jsec at 179°E. A rapid change in flow 
conditions was indicated by the transport values 
measured after June 1; these later values of 6 X 106 

m 3Jsec at l7S 0 W and 7 X 106m 3/sec at 178°E had de
creased by half when compared with the May values at 
adjacent locations. 

Perhaps the most interesting environmental feature 
observed in spring 1970 was the width and extent of 
unusually dilute surface water in the Alaskan Stream 
south of the Aleutian Islands; this terminated at a 
sharp front near 17S0 W (Fig. 32). Surface salinities 
less than 32 .l %o are rarely found offshore west of 
1 70°W at this time of year, and we have never en
countered salinity values this low near Adak Island. 
Although comparison with conditions in other years is 
seriously hampered by inadequate data, neither have 
we encountered the extreme northward position, 
S0°N, of the 33.0%o isohaline south of the Alaskan 
Stream water. Usually this is near 48°N, about 
200 km farther south. These conditions suggest the 
absence of any appreciable recirculation of coastal 
water in the Gulf of Alaska gyral and partial blocking, 
or otherwise restricted westward flow, near l7S 0 W as a 
result of a greater than normal northern component of 
oceanic flow. 

Gillnet catches, during May 30-June 9 (Fig. 32), 
indicate large concentrations of sockeye salmon in the 
low salinity water near 1 7S 0 W. Assuming that these 
salmon were bound for Bristol Bay-and there was 
little time remaining for an extensive westward migra
tion south of the Aleutians if they were to reach the 
Bay on time- the distribution pattern suggests that 

the major northward migrations through the Aleutian 
passes were limited to passes east of approximately 
180°. 

MESOTHERMAL STRATUM, 1968-70 

Analysis of temperature distributions show the dis
tribution of warm and cold water masses, which ori
ginate in the Eastern and Western Subarctic Gyres and 
eventually mix and lose their identity. We have ob
tained enough oceanographic data during each 
spring of the last three years to show some of the 
diversity in horizontal temperature distributions in 
the mesothermal stratum. Generally, warm water 
(S.S 0 C) is in the Alaskan Stream at 1SS0 W, and the 
temperature decreases through mixing to 4.S°C south 
of Adak Island and to 4.0°C west of Amchitka Island. 
In the central Subarctic Region, the cold water is 
southward of the warm water and has a temperature 
of 3.S°C between 49° and S0°N at 180°, and the tem
perature gradually increases to 3.8°C in the Gulf of 
Alaska. Sometimes, anomalous conditions occur 
which make it possible to trace movements of specific 
water masses (Fig. 33). Unusually warm meso therm
al conditions prevailed in the Gulf of Alaska in 1968 as 
a result of an extensive recirculation between 16S0 

and l70°W, which blocked the eastward movement of 
cold water ( < 3.6°C) beyond 178°W; in 1969, the cold 
water moved eastward to l70°W and in 1970 it was 
clearly defined as a continuous feature as far east as 
lSrW. We have suggested in several annual re
ports that sockeye salmon of Bristol Bay origin are 
associated with the warm water mass and that Asian 
sockeye salmon are associated with the cold water 
mass. 

WINTER CONDITIONS, 1SS0 W ·- 19S7, 1962, 1967, 
AND 1969 

Recent attempts to forecast three to five months in 
advance the numbers of sockeye salmon entering 
Bristol Bay have been based upon gillnet catches in the 
western Gulf of Alaska near lSSoW during late winter 
-January to March. Consistent or extensive station 
patterns are lacking for this area during this period, 
but environmental data obtained by the INPFC do 
show variation in winter conditions at this longitude 
over the past 14 years . Limited data prevent showing 
of horizontal distributions, but vertical temperature 
profiles are informative and several have been selected 
to illustrate changes at S-year intervals-February 
19S7, March 1962 and 1967, as well as January 1969 
(Fig. 34) . In these profiles, specific environmental 
areas, defined in previous annual reports, can be 
identified. First the warm water (>4.0°C) south of 
the land configuration (Chirikof Island in this case) 
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identifies the Alaskan Stream Area in which the flow is 
westward along the Alaska Peninsula and Aleutian 
Islands. At this time of the year this water underlies 
colder water which will substantially show an increase 
in temperature (as high as l2°C) as a result of spring 
and summer warming at the surface. The Ridge 
Area is not consistently defined by temperature but 
always by salinity or density distributions; it lies be
tween this warm water and the cold water core
temperature-minimum water, less than 3.6°G-which 
demarks the Western Subarctic Intrusion Area where 
the flow is eastward. The specific identity of surface 
waters in this Area which overlie the temperature
minimum stratum is debatable. In the western North 
Pacific Ocean, the entire water column in this Area, to 
at least 500 m, has the same chemical characteristics; 
however, as this water mass intrudes eastward of ap
proximately 180° in a wedgelike manner, the surface 
water (above 100m) is greatly altered by wind-driven 
and hydrodynamic intrusions of water from the 
Alaskan Stream from the north and Transition water 
from the south. However, it is hypothesized that 
salmon and other biological organisms can detect and 
are affected by this water mass. 

The downward slope of isotherms southward of ap
proximately 48°N indicates the northern boundary of 
the Transition Area where the flow is also eastward. 
Although there is a general consistent pattern in the 
profiles for the various years, there is considerable 
variation in the location and extent of the Area. 
There is a further need to determine the association 
and effect of these variations upon the species com
position and abundance of salmon in and near the 
Transition Area during the winter months. 

BIOCHEMICAL STUDIES OF GENETIC 
DIFFERENCES AMONG SPECIES AND 

STOCKS OF FISH 

by Fred M. Utter, Harold 0. Hodgins, 
and Allyn G. Johnson* 

Biochemical genetic methods are extremely useful 
tools for the detection of single gene variations and 
have proven useful in the study of populations. This 
usefulness has been reflected by a continually in
creasing effort-observed internationally during the 
past 10 years-in the application of biochemical 
genetic methods to the study of fish (de Ligny, 1969; 
Hodgins, MS. 1970). This paper summarizes the 
current status of research by personnel of the NMFS 
Biological Laboratory, Seattle, Wash., on biochemical 
genetics of fish populations. 

"' National Marine Fisheries Service, Biological Laboratory, 
Seattle-. 

POTENTIALITIES OF BIOCHEMICAL GENETIC VARIANTS AS 
FISH POPULATION MARKERS 

It is now well established that biochemical genetic 
variants are useful tools for distinguishing, or for 
classifying, various populations of fishes because of 
(1) the usually simple mode of inheritance and (2) the 
relatively low cost and ease of application. A signi
ficant difference in gene frequencies for a particular 
variant between two samples of the same species is 
good evidence for a genetic difference between these 
samples (Hodgins, MS. 1970). In studies directed 
towards determining recognizable differences be
tween stocks of species taken within areas of potential 
intermixing (e.g., the high seas), biochemical genetic 
studies alone may provide sufficient data to distinguish 
individual stocks. It is, therefore, desirable to in
clude biochemical genetic studies-where possible
in the initial phases of such research. 

BIOCHEMICAL GENETIC VARIANTS OF V ARlO US FISHES 

Genetic variations, detected by starch gel electro
phoresis coupled with histochemical staining pro
cedures, have been found in all species that we have 
extensively studied. A listing of the species in which 
variations have been found (arranged in taxonomic 
groupings), including the type ofvariant, is presented 
in Table 23. 

Family Clupeidae 

A considerable amount of individual genetic varia
tion has been detected in Pacific herring in samples 
collected from Puget Sound northward to Juneau, 
Alaska (Utter, MS. 1970). The gene frequency for 
each system is similar between samples taken from 
different areas despite this broad geographic range 
and considerable degree of detectable individual 
biochemical variation. Absence of heterogeneity 
does not alone validate an assumption of genetic 
homogeneity within this sampling range, however. 
Intermixing of American stocks of Pacific herring is 
indicated by tagging data (reviewed in Kasahara, 
1961), which probably results in some gene flow be
tween adjacent spawning populations. Limited gene 
flow between populations in the absence of strong 
selective pressure for the detected biochemical variants 
may be maintaining the different alleles at similar 
frequencies; most likely, however, it is not sufficient 
to justify considering these stocks a homogeneous 
unit. 

Family Salmonidae 

The sockeye salmon has been the most intensively 
studied salmonid species; two variant genetic systems 
- LDH and PGM-have been found (Hodgins, 
Ames, and Utter, 1969; Utter and Hodgins, 1970; 
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Hodgins and Utter, 1971). In both systems the 
mutant forms occur much more frequently in fish 
sampled from the Copper River westward than in 
those from the Skeena River southward. This 
differential distribution indicates a potential applica
tion of these systems for identifying the major area of 
origin of fish caught in the ocean. 

The serum protein, transferrin, in coho salmon is 
another biochemical variant in salmonids where a 
potential for stock identification has been found 
(Utter, Ames, and Hodgins, 1970). Data from coho 
smolts sampled from hatcheries of Columbia River 
tributaries and from streams draining into Puget 
Sound have indicated highly significant differences 
in gene frequencies between the two areas. 

F amity Gadidae 

Reproductive isolation between two stocks of 
Pacific hake, from Puget Sound and the Pacific Ocean, 
was verified genetically by significant differences of 
gene frequencies between the two areas in each offour 
polymorphic systems (Utter, 1969a, 1969b; Utter and 
Hodgins, 1969, 1971; Utter, Stormont, and Hodgins, 
1970). Pacific hake caught in the Pacific Ocean 
have a faster growth rate than those taken in Puget 
Sound (Nelson, 1969); biochemical studies have 
proven useful in verifying that very large fish occa
sionally taken in Puget Sound are indigenous to Puget 
Sound rather than to the Pacific Ocean. 

Family Scomberesocidae 

A preliminary screening of muscle extracts of 
Pacific saury revealed genetic variation for a GPDH 
and MDH. Similar variation has been independently 
found by Numachi (reported in de Ligny, 1969). 

Family Scorpaenidae 

An intensive biochemical genetic investigation of 
inter- and intra-species variation in the genus Sebastodes 
is currently being conducted. An inter-species 
marker-tetrazolium oxidase-occurs in three forms 
in Sebastodes, but only one form has been found (with 
one exception) within a single species (Johnson, 
Utter, and Hodgins, 1970b). This enzyme is stable 
during frozen storage for as long as one year and can 
be used to classify such similar species as S. alutus and 
S. reedi. 

An interesting stratification of S. alutus, according to 
depth of water, has been observed in the distribution 
of phenotypes of a GPDH and PGM. In samples 
taken from off the Columbia River to Queen Charlotte 
Sound, phenotypes for both systems conformed to 
expected frequencies-based on genetic theory-in 
samples taken from lesser depths (90-130 fathoms), 
whereas samples taken at greater depths (> 130 
fathoms) deviated significantly from expected fre-

quencies (Johnson, Utter, and Hodgins, 1970a, 1971). 
No significant differences in phenotypic frequencies 
were found in samples taken at similar depths from 
different areas. The meaning of this apparent strati
fication by depth is not clear. Possible explanations 
include ( 1) differential survival of fish of different 
phenotypes at greater depths and (2) population 
heterogeneity at greater depths. 

Some pertinent observations have resulted from a 
preliminary study of polymorphisms in other Sebastodes 
species. In S. auriculatus and S. caurinus, where identi
fication is questionable in some areas (DeLacy, Hitz, 
and Dryfoos, 1964), qualitatively different variants of 
a GPDH suggest that these are different species. 
Genetic heterogeneity of S. caurinus within Puget 
Sound is indicated on the basis of different a GPDH 
gene frequencies of samples collected from different 
areas. A similar genetic difference is indicated in a 
muscle protein variant of S. elongatus (Tsuyuki et al., 
1968) when gene frequencies of samples collected from 
Hood Canal and Canadian waters are compared. 

Family Pleuronectidae 

Two species, English and rock sole, have been ex
amined. Four polymorphic systems have been found 
in English sole. Gene frequencies for all of these 
systems are similar when samples collected from differ
ent areas of Puget Sound are compared. When 
Puget Sound samples are compared with a sample 
collected in the Pacific Ocean near Astoria, Oregon, 
this similarity persists for three systems; highly 
significant differences, however, are found in gene 
frequencies of esterase variants (in vitreous fluids) be
tween the two regions. No statement can be made 
concerning heterogeneity of gene frequencies in rock 
sole-only a single sample, collected near Seattle, has 
been tested. 

Summary 

We found biochemical variants in every fish species 
extensively studied. Many of the variants satisfy 
criteria for genetic markers for characterizing fish 
populations. Data from biochemical genetic studies 
alone may provide sufficient information to determine 
discreteness of stocks in a particular species. 
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TABLE 23. Biochemical genetic variants in fish examined at the BCF Biological Laboratory, Seattle, Washington; 
we have assumed from the biochemical and population data that the variants have genetic origin. 

Family, scientific name, 
and common name of fish 

Clupeidae 
Clupea harengus pallasi 

Pacific herring 

Salmonidae 
Salmo gairdneri 

rainbow trout 
Oncorhynchus gorbuscha 

pink salmon 
0. keta 

chum salmon 
0. kisutch 

coho salmon 
0. nerka 

sockeye salmon 
Gadidae 

Merluccius productus 
Pacific hake 

Scomberesocidae 
Cololabis saira8 

Pacific saury 
Scorpaenidae 

Sebastodes sp. 
S. alutus 

Pacific ocean perch 
S. auriculatus 

brown rockfish 
S. caurinus 

copper rockfish 
S. elongatuss 

green striped rockfish 
S. proriger 

red striped rockfish 
S. brevispinis 

silvergrey rockfish 
Pleuronectidae 

Lepidopsetta bilineata 
rock sole 

Parophrys vetulus 
English sole 

1 Based on electrophoretic patterns. 
2 PGM=phosphoglucomutase. 
3 LDH =lactate dehydrogenase. 
' AA T =aspartate aminotransferase. 
5 MDH=malic dehydrogenase. 

Type of genetic protein 
variant 

Esterase I 
PGM2 

LDH-A' 
-B 

AAT' 
Peptidase-! 

-2 
MDH5, NAD dependent 

Eye lens protein 

MDH-NAD dependent 

LDH-A 
-B 

LDH-B 
Transferrin 
LDH-B 
PGM 

Esterase-II 
LDH-A 
Muscle protein 
Transferrin 

cx:GPDH7 

MDH-NAD dependent 

Tetrazolium oxidase 
cx:GPDH 
PGM 
cx:GPDH 

cx:GPDH 
Muscle protein 
PGM 
PGM 

PGM 

LDH-A 
PGM 
MDH-NAD dependent 
AAT 
cx:GPDH 
Esterase 
LDH-E 
PGM 

8 Both variants found independently by Numachi (in de Ligny, 1969). 
7 cx:GPDH =alpha-glycerophosphate dehydrogenase. 
8 Muscle protein variant reported by Tsuyuki et al. ( 1968). 

Number of 
variant 

genes at a 
locus' 

5 
2 
3 
2 
2 
3 
3 
2 

2 

2 

2 
2 
2 
3 
2 
2 

5 
2 
2 
4 

2 
2 

3 
2 
2 
2 

2 
2 
2 
2 

2 

2 
3 
2 
2 
4 
3 
2 
3 

Type of tissue examined 
containing variants 

------
Muscle, vitreous, liver 
Muscle 
Muscle, vitreous, liver 
Muscle, vitreous, liver 
Muscle, vitreous, liver 
Muscle, vitreous 
Muscle, vitreous 
Muscle 

Eye lens 

Muscle 

Muscle 
Muscle, vitreous 
Muscle, vitreous, serum 
Serum, vitreous 
Serum, vitreous, muscle, liver 
Muscle 

Vitreous, serum 
Liver, vitreous, heart 
Muscle 
Serum, vitreous 

Muscle 
Muscle 

Liver, muscle, vitreous 
Muscle 
Muscle 
Muscle 

Muscle 
Muscle 
Muscle 
Muscle 

Muscle 

Muscle 
Muscle 
Muscle 
Muscle 
Muscle 
Vitreous 
Vitreous 
Muscle 
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STATISTICS OF JAPANESE MOTHERSHIP 
SALMON FISHERY 

by A. E. Peterson* 

Statistics on annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mothership 
salmon fishery in 1969 (INPFC, 1971) are listed with 
corresponding data for 1952-68 (Peterson, 1971) in 
Table 24. These statistics for the 18-year period are 
shown in Figures 35 to 39 by species. 

SocKEYE SALMON 

The catch of 5.9 million sockeye in 1969 was lower 
than in 1968 and, indeed, was the lowest since the 
early years ( 1952-54) of the fishery. Fishing effort 
in 1969 was greater than in 1966-68, was nearly the 
same as in 1965, and was less than in 1964. Sockeye 
CPUE in 1969 matched the lowest on record (1964) 
in the mothership fishery (Fig. 35). 

More than two-thirds of the sockeye salmon catches 

were made west of 175°E. Best catches were taken 
south of the Komandorskiy Islands between 165°E 
and 170°E in late May. 

PINK SALMON 

The 1969 catch of 7.0 million pink salmon (6.9 
million excluding May catches) was lower than in the 
previous odd year, 1967, and higher than in 1965, 
1963, and 1961. Likewise, pink salmon CPUE in 
1969 was lower than in 1967 and higher than in 1965, 
1963, and 1961 (Fig. 36). 

Best pink salmon catches, with correspondingly 
·high CPUE, were made in mid-July in the northwest 
Bering Sea west of 175°E. 

CHUM SALMON 

The 1969 catch of 7. 7 million chum salmon was 
lower than in 1968 but better than the average (7 .I 
million) over the past 9 years. Chum salmon CPUE 
in 1969 was lower than in 1968 and near the average 
(1.22) over the past 9 years (Fig. 37). 

Best chum salmon catches were taken in the 
northern Bering Sea in mid-July. Highest chum 
salmon CPUE was also in the northern Bering Sea, in 
mid- and late July. 

* National Marine Fisheries Service, Biological Laboratory, 
Seattle. 
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FIGURE 35. Sockeye salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
175°W, 1952-69 (entire season). 
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TABLE 24. Japanese mothership salmon fishery- catch, fishing effort, and catch per unit of effort, 160°E to 175°W, 
1952-69. 

Species of salmon 

Year Sockeye1 Pink• Chum1 Coho8 Chinook1 Total1 

Catch- Thousands of fish 
1952 738 698 629 24 I 2,091 
1953 I ,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 1,467 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 ,388 63 42,326 
1960 12,879 I ,826 10,517 862 180 26,324 
1961 12,998 3,226 6,128 281 31 22,704 
1962 10,590 I ,Oil 6,372 I ,531 122 19,755 
1963 8,902 6,242 5,858 1,890 88 23,475 
1964 7,097 2,198 8,640 3,533 410 21,964 
1965 12,038 4,238 6,037 1,173 185 23,864 
1966 7,254 2,457 8,562 466 208 19,046 
1967 8,087 7,698 6,848 225 127 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 

Fishing effort- Thousands of tans 
1952 471 394 471 199 471 471 
1953 I ,314 I ,027 I ,314 619 I ,314 1,314 
1954 2,547 2,265 2,547 1,253 2,547 2,547 
1955 5,761 4,511 5,761 2,392 5,761 5,761 
1956 8,729 6,908 8,729 3,629 8,729 8,729 
1957 6,213 4,180 6,213 1,467 6,213 6,213 
1958 7,207 5,628 7,207 2,681 7,207 7,207 
1959 7,096 5,957 7,096 2,433 7,096 7,096 
1960 6,518 5,921 6,518 3,079 6,518 6,518 
1961 4,994 4,538 4,994 1,494 4,994 4,994 
1962 5,851 4,918 5,851 2,231 5,851 5,851 
1963 5,954 5,186 5,954 2,494 5,954 5,954 
1964 7,518 6,586 7,518 3,926 7,518 7,518 
1965 6,110 5,165 6,110 2,420 6,110 6,110 
1966 5,195 4,207 5,195 1,166 5,195 5,195 
1967 5,231 4,120 5,231 1,398 5,231 5,231 
1968 5,925 4,838 5,925 1,987 5,925 5,925 
1969 6,217 5,160 6,217 2,203 6,217 6,217 

Catch per unit effort- Number of fish per tan 
1952 1.57 1.77 1.34 0.12 0.0021 4.44 
1953 1.17 2.82 2.04 0.50 0.0023 5.64 
1954 1.33 1.19 3.24 0.54 0.0224 5.92 
1955 1.64 2.02 2.43 0.61 0.0075 5.93 
1956 1.00 0.95 I. 75 0.93 0.0134 3.91 
1957 3.12 4.12 1.43 0.13 0.0040 7.41 
1958 1.49 1.40 1.95 1.16 0.0053 4.97 
1959 1.29 3.13 1.81 0.57 0.0089 5.96 
1960 I. 98 0.31 1.61 0.28 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 0. 76 0.0148 3.94 
1964 0.94 0.33 1.15 0.90 0.0545 2.92 
1965 1.97 0.82 0.99 0.48 0.0303 3.79 
1966 1.40 0.58 1.65 0.40 0.0400 3.67 
1967 1.55 1.87 1.31 0.16 0.0243 4.41 
1968 1.08 0.75 1.37 0.41 0.0610 3.30 
1969 0.95 1.33 I. 24 0.52 0.0891 3.62 

1 May-August • June-August 3 July-August 
Sources: INPFC (in press) and Peterson (1971 ). 
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FIGURE 39. Chinook salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
175°W, 1952-69 (entire season). 

CoHo SALMON 

The 1969 catch of 1.3 million coho salmon (1.1 
million excluding catches prior to July 1) was the best 
since 1965. Fishing effort in 1969 was also the highest 
since 1965, and CPUE was the highest since 1964 
(Fig. 38). 

Almost the entire coho salmon catch was taken 
south of sooN and east of 170°N from late June to late 
July. Best catches were taken in early July south of 
48°N and east of 175°E. 

CHINOOK SALMON 

The 1969 catch of 554,000 chinook salmon was the 
highest in the history of the mothership fishery. 
Chinook salmon CPUE in 1969 was also the highest 
(Fig. 39). 

Best catches of chinook salmon in 1969 were made 
in the Bering Sea east of 180° in late June and east of 
175°E in mid-July. Nearly three-quarters of the 
chinook salmon caught in 1969 were from the Bering 
Sea east of 175°E. 
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FIGURE 40. Locations of king and tanner crab fishing areas in 
the eastern Bering Sea. 

KING AND TANNER CRAB FISHERIES 
OF THE UNITED STATES IN THE 

EASTERN BERING SEA, 1966- 70 

by John C. McMullen and 
Harvey T. Yoshihara* 

The U.S. fisheries on king crab, Paralithodes cam
tschatica, and tanner crab, Chionoecetes bairdi, in the 
eastern Bering Sea are regulated differently from 
other Alaskan crab fisheries. The restrictive southern 
boundary for the fleet is 54°36'N, which delineates 
this crab fishery from that of the Aleutian Islands 
(Fig. 40). Regulations for minimum size of king 
crabs in the eastern Bering Sea change within each 
calendar year. A legal minimum size of 5-3/4 inches 
(146 mm) carapace width, which corresponds to a 
carapace length of about 4-3f4 inches (120 mm), is 
enforced during spring and summer when foreign 
fleets are harvesting king crabs of similar size. 

During fall and winter, when foreign crab fleets are 
absent from the Bering Sea, U.S. fishermen are res
tricted to male king crabs of 7-inch (178 mm) min
imum carapace width, which corresponds to a cara
pace length of about 5-3/4 inches (146 mm). This 
size is the legal minimum for king crabs of U.S. 
fisheries in the Gulf of Alaska and Aleutian Islands. 

Regulations concerning minimum size for tanner 
crabs have not been established for the U.S. fishery. 
Additional research concerning size at maturity and 
growth is required before a biologically valid minimum 
can be determined. 

The U.S. crab fleet is increasing in number and size 
of vessels. The enlarging fleet is dispersing geogra
phically, with increased dependence on Bering Sea 
crab stocks. This report documents the 1966- 70 

* Alaska Department of Fish and Game. 
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catch and fishing effort of the king and tanner crab 
fleet in the eastern Bering Sea. 

METHODs OF FisHING AND DATA CoLLECTION 

All U.S. king crab vessels conduct operations in a 
similar manner, except that performance varies direct
ly with sea-keeping ability. Capture gear consists of 
baited pots which are 6 to 7 feet square, about 3 feet 
deep, and weigh 500 to 700 pounds. Bait consists of 
chopped, frozen herring. Fishing duration for in
dividual pots varies from one to several days between 
lifts. However, a "soak time" of two days is pre
ferred, at which time pots are rebaited. 

Numbers of pots and crabs handled each day vary 
between vessels. High performance vessels may lift 
75 or more pots, whereas other vessels lift only 30 to 40 
pots. Crabs brought aboard U.S. vessels are sorted 
and all females and sub-legal males returned alive to 
the sea3. Crabs landed at processing facilities are then 
inspected for legal size by authorities of the State of 
Alaska. 

Data on catch and fishing effort were obtained from 
two sources. Summaries of statistics for 1966 through 
1969 were obtained from records of crab landings 
maintained by field offices of the Alaska Department of 
Fish and Game. Similar, but more detailed, informa
tion for the 1970 fisheries was obtained from individual 
records of crab landings required by the State of 
Alaska. 

Captains of vessels delivering king and tanner crabs 
from the eastern Bering Sea were interviewed by State 
of Alaska scientific personnel during 1970. They 
provided information pertaining to catch statistics, 
vessel sizes, and numbers of pots fished. Interviewers 
also measured the carapaces of 50 crabs of each species 
taken by the vessel. Frequency distributions of the 
measurements are presented for each species. Cara
pace length-frequency distributions for king crabs 
consist only of data collected in the intermolt periods 
of early spring and summer 1970 and exclude data 
collected during the period of molting and growth in 
mid- and late spring. A relation between carapace 
width and length for king crabs was developed from 
measurements collected at landing sites. 

SIZE OF u.s. FLEET 

The eastern Bering Sea is an area of increasing acti
vity by the United States for king and tanner crabs. 
Only nine vessels fished king crabs in 1966 (Table 25), 
but in 1969, 65 vessels were crabbing there. 

In 1970, a U.S. fleet moved into the area after all 

3 In our report the term " catch " indicates male crabs of legal 
size that were retained aboard the vessels and excludes all females 
and male crabs returned to the sea. 

TABLE 25. Number and size of U.S. vessels that fished 
for crab in the eastern Bering Sea, 1966-69. 

Size 

Average Average 
Total length wt>ight 

Year number (feet) (tons) 

1966 9 85.9 75.0 
1967 20 95.8 114 . 1 
1968 59 9!.9 112.5 
1969 65 93.0 116.3 

TABLE 26. Number of pots and number and size of U.S. 
vessels that fished for crab in the eastern Bering Sea, 
January through August 1970. 

Vessels 

Average Average Total 
Total length weight number 

Month number (feet) (tons) of pots 

January 3 83.0 125.0 374 
February 12 88.9 99 .8 I ,318 
March 33 95 .5 119 .8 3,287 
April 27 95.6 120 .0 2,793 
May 12 101.2 130 .5 I ,228 
June 14 93 .4 108.9 I ,560 

July 27 93.4 112 .9 2,984 
August 29 93 . 1 114.0 3,154 

other Alaska king crab fisheries had closed while the 
crabs were molting and mating. Preliminary data 
indicate that 58 vessels entered the fishery during the 
first seven months of 1970. Thirty-three vessels 
fished during March (Table 26), but the fleet de
creased to 12 vessels in May. Decrease in effort was 
attributable to poor condition of molting king crabs, 
which vessel crews preferred not to handle and injure 
and which were unacceptable to processors because of 
their low yield of meat. 

The size of the U.S. fleet again began to increase in 
June as molted crabs improved to commercially ac
ceptable condition. By August 1970, the U .S. fleet 
totaled 29 vessels. 

KING CRAB FISHERY 

Fishing effort 

The U .S. king crab fishery of the eastern Bering Sea 
has rapidly expanded since 1966, when only 15 
landings were recorded (Table 27) . The 1967 
fishery was comprised of only 61 landings, but for 1968 
and 1969, landings totaled 262 and 377, respectively. 
Incomplete data for 1970 indicate fewer landings than 
for 1969. 

Effort by U.S. fishermen was not evenly divided 
among all months. The periods of greatest effort were 
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TABLE 27. Fishing effort (number of vessel landings and pot lifts) on king crab by the U.S. fishery in the eastern 
Bering Sea, 1966- 70. 

Year 
-----~- -------------

1966 1967 1968 1969 1970 
--·------·- ----------

Pot Pot Pot Pot Pot 
Month Landings lifts Landings lifts Landings lifts Landings lifts Landings lifts 

Jan 150 18 3,247* 4 2,197 
Feb 25 3,663* 33 3,618* 20 4,311 
Mar 4 470 2 185 64 11,495 39 7,204* 56 15,747 
Apr 4 515 25 3,956* 26 4,542 25 4,122* 43 13,040 
May 3 865 18 2,323 15 3,888* 13 2,812* 20 3,811 
June 2 576 4 1,395 19 5,491 44 13,997* 30 10,832 
July !53 3 900 50 7,956* 103 36,839* 49 18,207 
Aug 141 18 2,721* 78 23,654 67 23,475 
Sept 21 4,235 20 2,627* 18 4,748 
Oct 280 3 995 I 138 2 290 
Nov 5 886 7 970 3 168 
Dec 3 696 12 1,390* 

Totals 15 2,720 61 10,621 261 47,496 377 98,426 309 96,658 
----------

* Data adjusted to include pot lifts not listed on crab landing records. 

TABLE 28. King crab catch (number and weight of crabs) of the U.S. fishery in the eastern Bering Sea, 1966-70. 

Year 

1966 1967 19681 1969 1970 

Weight Weight Weight Weight Weight 
Month Number (lbs) Number (lbs) Number (lbs) Number (lbs) Number (lbs) 

Jan 3,390 27,060 62,767 523,133 22,688 201,920 
Feb 129,986 958,155 40,393 352,695 23,051 168,271 
Mar 25,162 190,403 4,650 42,785 342,119 2,438,435 141,008 1,043,011 173,658 1,041,950 
Apr 35,895 259,559 170,429 1,292,087 77,502 623,917 113,008 667,031 134,644 700,153 
May 35,744 239,643 89,404 669,239 137,869 902,515 66,098 389,478 26,019 174,331 
June 28,255 178,050 51,480 431,063 147,699 1,039,980 306,966 1,804,262 212,298 1,082,719 
july 7,374 59,800 21,590 203,949 232,538 1,334,885 647' 187 3,532,781 356,271 1 '710,103 
Aug 8,124 69,866 89,527 521,027 341,424 1,880,821 622,714 2,926,757 
Sept 72,028 468,432 23,945 169,301 108,628 532,279 
Oct 16,500 130,875 11,574 83,525 3,122 19,425 2,620 20,695 
Nov 27,862 212,555 9,972 83,365 3,104 21,345 
Dec 15,392 119,890 24,388 205,250 

Totals 140,554 997,321 397,307 3,102,443 1,278,592 8,686,546 1,749,022 10,403,283 1,682,591 8,559,178 

1 Data for 1968 are subject to catch reporting errors because concurrent U.S. king crab fisheries were centered at the intersec
tion of eastern Bering Sea, Gulf of Alaska, and Aleutian Islands fishing areas. 

February-March and June through August, which 
bracketed an interim of reduced effort. 

Increased landings were accompanied by increased 
pot lifts. Only 2, 720 pot lifts were recorded for 1966 
as compared to 98,426 for 1969. Data for 1970 
listed 96,658 pots lifted in the eastern Bering Sea. 

Pot lifts were not listed on record sheets for occa
sional landings, so data were adjusted to arrive at 
estimates of total pot lifts. The quotient of pounds 
landed for listed pots was divided into pounds landed 

for which pots were unlisted. That quotient was 
added to known pots to arrive at estimates of total pot 
lifts. 

Catch 

The U.S. catch of king crabs in the eastern Bering 
Sea increased steadily from 1966 to 1969. Data for 
1966 indicated a catch of 140,554 crabs totaling 
997,321 pounds. Catch in 1969 exceeded I 0.4 million 
pounds, or about 1. 75 million crabs (Table 28). 
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Catch in 1970 was 1,682,591 crabs, or about 8.5 
million pounds, of which nearly 3 million pounds were 
caught in August of that year. Approximately 
532,000 pounds were landed in September 1970, but 
most of the catch was taken in late August-before the 
legal minimum size of crabs was changed from 5-3/4 
to 7 inches, carapace width. 

The large catches in July and August 1970 were 
partly attributable to increased effort to catch crabs of 
high meat yield. A second reason for improved 
catches was attributable to the availability of U .S. 
vessels of improved design, which were able to fish 
offshore, north of the pot sanctuary. Pot fishing 
vessels are mobile, and those vessels fishing offshore 
were able to follow concentrations of crabs that ap
peared to be migrating. 

During recent years, the catch in the eastern Bering 

TABLE 29. Average weight of king crabs taken by the 
U.S. fishery in the eastern Bering Sea and average 
catch per pot and number of pot lifts per vessel land
ing, 1966-69. 

==----= -~- .. - -=--==----------= 
Catch per pot 

Number of Average 
pot lifts Total weight (lbs) 

per vessel Number weight (lbs) of each 
Year landing of crabs of crabs crab 

- ---· -- ·---
1966 181.3 51.7 366.7 7.1 
1967 174.1 37 .4 292.1 7.8 
1968 181.3 26.9 182 .9 6.8 
1969 261.1 17 .8 105 .7 6.0 

TABLE 30. Average weight of king crabs taken by the 
U.S. fishery in the eastern Bering Sea and average 
catch per pot and number of pot lifts per vessel land
ing, January through December 1970. 

Catch per pot 
Number of Average 

pot lifts Total weight (lbs) 
per vessel Number weight (lbs) of each 

Month landing of crabs of crabs crab 

January 549.3 10 .4 91.9 8.9 
February 215.6 5.4 39 .0 7.3 
March 281.2 11. 1 66.2 6.0 
April 303.3 10.3 53.7 5.2 
May 190.6 6.8 45.7 6.7 
June 361.1 19.4 100 .0 5.1 
July 371.6 19 .8 93.9 4.8 
August 350 .4 26.4 124.7 4.7 
September 263.8 22.9 112.1 4.9 
October 145.0 9.0 71.4 7.9 
November 
December 
Annual 312 .8 17.4 88 .6 5.1 

Average' 

1 Independently derived from annual totals. 

Sea has declined during the crab fishing seasons in the 
Aleutian Islands and Gulf of Alaska. Decreased 
catches during May of 1969 and 1970 probably were 
not attributable to vessels leaving the Bering Sea to 
fish in other areas, but were mainly due to the poor 
condition of crabs during and shortly after their molt. 

Catch per unit of ~ffort 
From 1966 to 1969, the U.S. catch of king crabs in 

the eastern Bering Sea increased, but there is an in
verse relation between catch and fishing effort that 
suggests a population decline over the 4-year period. 
Annual figures for 1966 indicate an average catch of 
51.7 crabs per pot and an average weight of 7.1 
pounds per crab (Table 29). By 1969, pot catches 
averaged only 17.8 crabs, weighing an estimated 6.0 
pounds each. 

Catches per unit of effort continued to decrease, 
according to preliminary data for the 1970 fishery 
(Table 30). That year an average pot caught 17.1 
crabs, weighing 5.1 pounds each. Average weight of 
crabs landed during June, July, and August 1970 was 
less than 5 pounds for the first time in the history of the 
fishery. Recruits entering the fishery during late 
spring probably accounted for the lowered average 
weights. 

Crabs landed in January, February, and October 
1970 were of greater average weight than those landed 
during the remaining months. This difference is 
attributable to the regulations governing legal mini
mum size of crabs; the minimum size changed from 
7 to 5-3/4 inch carapace width. 

Geographical distribution of 1970 catch 

The U.S. fleet fished in many locations in the eastern 
Bering Sea during the first half of 1970. Vessels 
moved along the Alaska Peninsula between Cape 
Sari chef and Port Moller and at times ranged over 150 
miles offshore northwest of the pot sanctuary. About 
80% of the total poundage was caught at depths less 
than 60 fathoms within the boundaries of the pot 
sanctuary. The largest portion of the catch ( 451,684 
crabs) came from within an area bounded by l63°W 

FIGURE 41. Catch of king crab (numbers of crab) by the U.S. 
fishery within various areas ( 1 °W X 1 °N ) of the eastern Bering 
Sea, 1970. 
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to 164°W and by 55°N to 56°N (Fig. 41). An addi
tional366,165 crabs came from an equal area adjacent 
to the west side of that previously described. The 
smallest portion of the catch was 6,233 crabs, from 
just east of 161 ow, which probably represented the 
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FIGURE 42. Carapace lengths of eastern Bering Sea king crabs 
landed by the U.S. fishery, March through April 14, 1970. 
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FIGURE 43. Carapace lengths of eastern Bering Sea king crabs 
landed by the U.S. fishery, June through July 15, 1970. 

eastern boundary for the distribution of commercial 
quantities of crabs. 

Carapace lengths of 1970 catch 

Several thousand male king crabs landed from the 
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FIGURE 44. Relation of carapace width to carapace length in 
eastern Bering Sea king crabs, 1970. Dots indicate measure
ments of each crab. 

TABLE 31. Fishing effort (number of vessel landings and pot lifts) on tanner crab by the U.S. fishery in the eastern 
Bering Sea, 1968-70. 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

------

1968 

Landings 

I 
3 

Pot lifts 

as• 
5983 

350 

230 
160 

Landings 

7 
9 

24 
17 
10 
14 
34 
15 
I 

-----------------------------
Total 7 1,426 131 

Year 

1969 

- -~ =-==-~ 

1970I 
---· 

Pot lifts Landings• P~t lifts 

751 752 
695 4 200 

4, 19()3 12 2,988 
2,5798 4 9548 

I ,521 8 II 2,5378 

4,493 21 5,800 
ll ,3888 13 3,141 
4,134 

100 

29,851 66 16,372 

1 Data for 1968 are subject to catch reporting errors because concurrent U.S. king crab fisheries were centered at the inter
section of the Bering Sea, Gulf of Alaska, and Aleutian Islands. 
Tanner crabs are landed in combination with king crabs. 

3 Adjusted for pot lifts not listed on crab landing records. 
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TABLE 32. Tanner crab catch (numbers and weight of crabs) of the U.S. fishery in the eastern Bering Sea, 1968-70. 

Year 

1968 1969 1970 

Month Number Weight (lbs) Number Weight (lbs) Number Weight (lbs) 

January 3,851 12,363 2,500 7,555 
February 4,971 15,254 II ,805 30,162 
March 388 1,105 48,957 146,752 71,382 191,329 
April 2,750 7,480 29,494 88,173 39 ,468 116,853 
May I, 785 5,033 9,198 27,400 132,742 402,815 
June 37' 766 101,264 166,621 485,741 
July 160,178 440,947 57,789 176,266 
August 56,210 168,007 
September 2,648 8,738 
October 
November I ,345 3,840 
December 140 400 

Totals 6,408 17,858 353,273 I ,008,898 482,307 I ,410, 721 

TABLE 33. Average weight of tanner crabs taken by the 
U.S. fishery in the eastern Bering Sea and average 
catch per pot and number of pot lifts per vessel land
ing, 1968-70. 

Catch per pot 
Number of --·- --- Average 

pot lifts Total weight (lbs) 
per vessel Number weight (I bs) of each 

Year landing of crabs of crabs crab 
-· -----·-- ----

1968 203.7 4.5 12 .5 2.8 
1969 227 .9 11.8 33 .8 2.9 
1970 248.1 29 .5 86 .2 2.9 

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

Bering Sea in 1970 were measured to determine the 
relative size of crabs taken by the U.S. fishery before 
and after the spring molt. The measurements were 
taken from crabs captured in the pot sanctuary. The 
relation between carapace width and carapace length 
was also determined from the samples. 

Before the molting season, 1,897 crabs were mea
sured among 147,730 landed from March 1 through 
April 14-following the change in Bering Sea fishing 
regulations from 1 78 mm to 146 mm minimum 
carapace width (Fig. 42). Those crabs averaged 
146.8 mm in carapace length. They ranged from the 
legal minimum of 120 mm to 208 mm carapace length, 
although more than 95% were less than 175 mm in 
length. 

After the spring molting season, 1,497 crabs were 
measured among 1 77,294 that were landed from 
June 1 7 through July 15 (Fig. 43). The size range of 
those crabs was similar to those measured in the early 
season, but their average length was 141.5 mm, or 
5.3 mm less than those measured earlier. An ex
planation for that difference may be late season de-

pendence on crabs recruited during mid-spring. 
A relation between carapace length and width for 

Bering Sea king crabs is shown in Figure 44. The 
regression equation is Y = - 5.44 + 1.25X, where X is 
carapace length. 

TANNER CRAB FISHERY 

Fishing e.Jfor t 

The U.S. fishery for eastern Bering Sea tanner crab 
is recent, having begun in 1968. That year only 
seven landings were recorded, for which an estimated 
1,426 pots were lifted (Table 31). Effort increased to 
29,851 pot lifts and 131 landings in 1969 which, ex
cept for one landing, were recorded before Septem
ber. In 1970 an estimated 16,372 pot lifts for 66 
landings were recorded through August. 

Catch 

Catch of tanner crabs by the United States in
creased from 1968 through July 1970. Numbers 
taken during that period rose from 6,408 to 482,307, 
with corresponding total weights of 17,858 and 
1,410,721 pounds (Table 32). 

Catch per unit of effort 

There is indication that U.S. fishermen sought com
bined king and tanner crab grounds during 1970, or 
at least did not move away from concentrations of 
tanner crabs as they had in past years. Pot catches 
which averaged 4.5 crabs in 1968 increased to 29.5 
for the first half of 1970 (Table 33). Average weights 
only ranged from 2.8 to 2.9 pounds for the three years, 
which probably was not a reflection of size regula
tions but of the processors' acceptance of only the 
larger crabs. 
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FIGURE 45. Carapace widths of eastern Bering Sea tanner crabs 
landed by the U.S. fishery during 1970. 

Carapace widths of 1970 catch 

Tanner crab carapaces were measured for total 
width because their carapaces are rigid at the lateral 
margins, as opposed to the flexible lateral margins 
of king crab carapaces. A total of 1,000 crabs (20 
samples of 50 crabs each) were measured from among 
130,108 crabs delivered to processors. Their average 
carapace width was 161.3 mm, and they ranged from 
127-193 mm in width (Fig. 45). 

KING AND TANNER CRAB RESEARCH 

By David T. Hoopes, John F. Karinen, 
and Mauri J. Pelto* 

Research on the stocks of king and tanner crabs 
during 1969-70 in the eastern Bering Sea included: 
studies of oceanic environment, crab abundance and 
distribution, larval distribution, continued develop
ment of a generalized population model, research on 
the effect of trawling on crab stocks, and a review of 
the status of the commercial fishery. Data were ob
tained during NMFS research vessel cruises, from a 
U.S. observer with the Japanese mothership fleet, 
from the U.S. commercial fishery, and from data ex
changes-between Japan and the United States and 
between the Soviet Union and the United States
and data received from IPHC trawl surveys in the 
eastern Bering Sea. 

Trawl samples were taken during two NMFS vessel 

• National Marine Fisheries Service, Biological Laboratory, Auke 
Bay, Alaska. 
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FIGURE 46. Trawl and selected oceanography stations occupied 
by the RV Miller Freeman (open circles) and RV Oregon (closed 
circles) during a joint crab-oceanography research cruise to the 
eastern Bering Sea from March through May 1970. 

cruises in 1970 to assess the distribution and abundance 
of king and tanner crab stocks. 

Two cruises in the spring of 1970 were combined to 
obtain a survey covering 93 trawl stations. The 
research vessel Miller Freeman departed Juneau, 
Alaska, March 25 and returned May 4 after occupying 
50 trawl stations and making two oceanographic 
surveys (Fig. 46). The research vessel Oregon left 
Juneau April27 and terminated crab research on May 
31 after occupying 43 trawl stations and making one 
general oceanographic survey (Fig. 46). Oceanogra
phic surveys were continued throughout the summer 
on a monthly basis by the Oregon while assigned to 
salmon research in Bristol Bay. 

Oceanographic data were collected at trawl sta
tions and at 55 oceanographic stations on a cruise 
track generally circumscribing the southeast Bering 
Sea and intersecting the water masses of this region. 
Data were collected on temperature, salinity, nutri
ents, chlorophyll, and zooplankton. Sampling 
methods and procedures followed those described for 
previous cruises (Hoopes and Greenough, 1970). 

The U.S. scientific observer boarded the Japanese 
mothership Keiko Maru on August 8 and departed 
August 25. He collected data on size composition 
and other aspects of the catch similar to data collected 
in previous years. 

The exchange of scientific data between Japan and 
the United States during the past year included the 
return by Japan of 585 U.S. tags with recapture 
information; 51 Japanese tags were reported by U.S. 
fishermen and returned to Japan. The Soviet Union 
returned no U.S. tags in 1969, whereas, the United 
States returned 25 Soviet tags reported from the U.S. 
fishery. The United States also exchanged data on 
commercial fishing operations and on research acti
vities with Japan and the U.S.S.R. 
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FIGURE 47. Sea temperatures (°C) at the bottom on April 8, 
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FIGURE 48. Sea temperatures (°C) at a depth of 25 meters on 
May 25, 1970. 

OcEANOGRAPHY 

Temperature contours for the first two oceanogra
phic surveys of the 1970 field season show a rate of 
warming from April to May, similar to that observed 
during the same period in 1969 (Figs. 4 7 and 48). 
However, a major portion of the bay warmed more 
slowly from May through August than in 1969. Tem
peratures were generally 2.0°C cooler in August 1970 
than in 1969. 

Data on available nutrients were collected in 1969 
and 1970 (Tables 34 and 35). Only the data for 
several representative station locations are presented 
here (Fig. 46). Our 1969 phosphate data indicate 
lower concentrations of this nutrient in the eastern 
Bering Sea compared with those found in the North 
Pacific by McAlister in 1966 (McAlister et al., 1970). 
McAlister reported phosphate concentrations at 
52°00'N and 176°00'W to range from 2.3 mg-at(m3 in 
March to 1.6 mg-atfm3 in September of 1966. Phos
phate concentrations for several stations in Bristol Bay 
were also determined from samples collected at 30 m 
during 1969 (Table 35). This depth was selected 
below the thermocline in the region of greatest nutrient 

TABLE 34. Phosphate concentrations (mg-atfm8) over the 
water column at three stations in Bristol Bay in 1969 
and 1970 . 

Station1 

Date A B c 
-- ---- ---- --· 

4/11/69 1.50 1.51 0 . 73 
5f2lf69 0 .61 
6/3/69 1.05 0.87 0 .57 
6/18/69 1.19 0.37 
7/16/69 1.08 0 .81 0 . 71 
8/8/69 1.62 0. 77 0. 72 
5/24/70 0 . 79 0 .54 0 .91 
6/10/70 1.05 0 . 79 0 . 91 

---- ------
1 Location of stations is shown in Figure 46. 

TABLE 35. Phosphate concentrations (mg-at/m3) at a 
depth of 30 meters at various stations in Bristol Bay, 
1969 . 

Station1 

·-·-----
Date E-8 E-10 G-14 J-10 I-10 

4/11 1.66 1.46 1.28 0.86 
5/20 0.54 

6/3 0.96 1.03 0.86 0.54 
6/18 1.15 1.24 0.52 0.68 0.65 
7/13 1.16 I. 21 0.81 0 . 78 0.82 

8/8 1.90 1.19 0.68 0. 70 
-------···--

I Location of stations is shown in Figure 46. 

concentration when typical profiles showed slightly 
lower phosphate values above the thermocline. 

LARVAL STUDIES 

Plankton samples were collected from the eastern 
Bering Sea during the spring and summer of 1969 
and 1970 by oblique tows with paired 8-inch diameter 
nets having No. 3 Nytex mesh. The amount of water 
strained may be calculated from revolution counts 
obtained by attached flow meters; time and depth of 
tow are recorded by a time-depth recorder. About 
250 plankton samples collected between mid-May 
and mid-September during 1969 have been examined 
for the presence of king crab larvae. 

In 1969 Stage I larvae were most abundant in 
samples obtained off Port Moller and in the north 
central region of Bristol Bay, indicating that hatching 
occurred at these locations. The area off Port Moller 
has been recognized in the past as an important 
region of larval concentration by both Japanese 
(Fisheries Agency of Japan, 1961) and Soviet (V. E. 
Rodin, 1969, personal communication) king crab 
scientists. The progression of development from 
early to late stage larvae and shift in geographic posi-
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FIGURE 49. Relative distribution and abundance of commercial 
male king crabs (carapace length 120 mm or more) in south
eastern Bering Sea, based on 102 trawl catches, April I to 
June I, 1969. Numbers within squares indicate estimated 
population to nearest million. 
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FIGURE 50. Relative distribution and abundance of commercial 
male king crabs (carapace length 120 mm or more) in south
eastern Bering Sea, based on 93 trawl catches, April 13 to 
May 30, 1970. Numbers within squares indicate estimated 
population to nearest million. 

tion of larval concentrations in the samples indicates 
that larvae hatched off Port Moller are carried along 
the peninsula by the counter-clockwise circulation of 
Bristol Bay and probably to the bottom near Kvichak 
Bay. The results of further work on the distribution 
and relative abundance of both king and tanner crab 
larvae will appear in future reports. 

DISTRIBUTION OF KING AND TANNER CRABS 

The distribution of legal-sized male king crabs was 
determined for the spring of 1969 and 1970. The 
distribution of the two species of tanner crabs, Chionoe
cetes bairdi and C. opilio, was also determined within 
the area of the eastern Bering Sea sampled for king 
crabs during the 1970 spring cruise. 

King crabs 

The distribution and relative abundance of legal-

sized male king crabs has been plotted for the 1969 
and 1970 spring cruises (Figs. 49 and 50). The 
distribution pattern is similar for the two years with 
the exception that in 1970 adult males appear to be 
somewhat less abundant to the north and east of the 
main concentration north of Unimak Island. 

Although it would have been desirable to occupy 
more stations in the northwest sector of the grid in 
1970, additional samples could not be obtained due to 
the presence of ice. During this survey, 10% of the 
large males captured were taken at stations along the 
edge of the sampling pattern. The catches of small 
males and females for the same stations totaled less 
than 1% of the entire catch for each of these categories. 
These figures suggest that an unknown number of 
large male king crabs was still outside the sampling 
area at the time of the survey. The fact that no large 
crabs were taken at the westernmost stations and only 
10% of the total was taken along the pattern periphery 
indicates that the sampling pattern included the 
majority of large males in the population. 

Tanner crabs 

Tanner crabs (C. bairdi, C. opilio (0. Fabricius), and 
another type of crab that may be a hybrid of these 
two species) comprised a major portion of the in
vertebrate trawl catch in the spring of 1970. Crabs 
with morphological characteristics intermediate be
tween C. bairdi and C. opilio were first recognized 
during the spring survey of 1969. The high incidence 
of nongravid, mature female crabs with intermediate 
morphological characteristics and morphologically 
intermediate females with abnormally small egg 
clutches containing a high percentage of dead eggs 
suggested that hybridization may occur between the 
two species and that the intermediate type of crab we 
observed in our sampling is not simply a variant of 
one or the other of the species. During subsequent 
cruises, in the fall of 1969 and the spring of 1970, an 
effort was made to identify and separate all the inter
mediate or hybrid type of crab and record their mea
surements separately from those of C. bairdi and C. 
opilio. A fecundity study of the two tanner crab 
species and the hybrid type was initiated in the fall of 
1969. Several hybrid type males and females have 
also been collected and preserved for allometric stu
dies. Larvae from C. bairdi, C. opilio, and the hybrid 
type have been collected and are currently being ex
amined and compared. Although we have not con
clusively proved that hybridization takes place be
tween C. opilio and C. bairdi, evidence supporting this 
contention is increasing. 

The estimated abundance of male and female C. 
bairdi, C. opilio, and hybrid type crabs within each 400 
square mile stratum have been plotted to show the 
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FIGURE 51. Relative distribution and abundance of male tanner 
crabs, C. bairdi, in the southeastern Bering Sea, based on 93 
trawl catches, April 13 to May 30, 1970. Numbers within 
squares indicate estimated population to nearest million. 
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FIGURE 52. Relative distribution and abundance of female 
tanner crabs, C. bairdi, in the southeastern Bering Sea, based on 
93 trawl catches, April 13 to May 30, 1970. Numbers within 
squares indicate estimated population to nearest million. 
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FIGURE 53. Relative distribution and abundance of male tanner 
crabs, C. opilio, in the southeastern Bering Sea, based on 93 
trawl catches, April 13 to May 30, 1970. Numbers within 
squares indicate estimated population to nearest million. 

BER NG SEA 

::.M~AL£~-:: 
100,001 

at} >I, 000.000 

OCEAN 

FIGURE 54. Relative distribution and abundance of female tan
ner crabs, C. opilio, in the southeastern Bering Sea, based on 93 
trawl catches, April 13 to May 30, 1970. Numbers within 
squares indicate estimated population to nearest million. 

relative distribution of these species (Figs. 51, 52, 53, 
54, 55, 56). The distribution and relative abundance 
of male C. bairdi, C. opilio, and the hybrid type differ in 
several respects. Male C. bairdi were most abundant 
(105 million estimated) and were distributed through
out almost the entire area trawled, with greatest con
centrations in the northeastern and western portions of 
the station pattern (Fig. 51). Large C. bairdi males 
(150 mm width and greater) were most abundant ap
proximately 20 miles west ofUnimak Island and in the 
central portion of the station patterns, 60 to 100 miles 
north of Black Hill (Fig. 57). 

C. opilio males were most abundant in the western 
part of the trawl area in a band extending northwest 
from Unimak Island (Fig. 53). Few C. opilio males 
were present in the central and eastern portion of the 
area trawled with the exception of two regions, one 
between 60 and 70 miles south of Cape Newenham, 
and another 30 miles northwest of Port Moller. 
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FIGURE 55. Relative distribution and abundance of male tanner 
crabs of hybrid type in the southeastern Bering Sea, based on 
93 trawl catches, April 13 to May 30, 1970. Numbers within 
squares indicate estimated population to nearest million. 
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FIGURE 56. Relative distribution and abundance of female tan
ner crabs of hybrid type in the southeastern Bering Sea, based 
on 93 trawl catches, April 13 to May 30, 1970. 
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FIGURE 57. Relative distribution and abundance of large male 
tanner crabs, C. bairdi (carapace width~ 150 mm) in the south
eastern Bering Sea, based on 93 trawl catches, April 13 to May 
30, 1970. Numbers within squares indicate estimated popula
tion to nearest million. 

FIGURE 58. Relative distribution and abundance of large female 
tanner crabs, C. bairdi (carapace width ~80 mm) in the south
eastern Bering Sea, based on 93 trawl catches, April 13 to May 
30, 1970. Numbers within squares indicate estimated popula
tion to nearest million. 

Hybrid type males constituted only 1.0% of the male 
tanner crabs captured. They occurred primarily 
in a band adjacent to the eastern edge of the greatest 
concentration of male C. opilio and in areas where 
relatively large numbers of both C. bairdi and C. 
opilio were also present (Fig. 55). The distribution of 
this intermediate form supports our hypothesis that 
hybridization may occur between C. opilio and C . 
bairdi . 

Distribution of female C. bairdi generally followed 
that of the males of this species (Fig. 52). Concentra
tions of female C. bairdi, 80 mm in width and greater, 
occurred north of Unimak Island and in a band due 
south of Cape Newenham (Fig. 58). Similarly, the 
distribution of female C. opilio followed that of the male 
C. opilio with the greatest concentration of C. opilio 
females occurring in a band extending northwest from 
Unimak Island (Fig. 54). 

Hybrid type females were even less abundant than 
hybrid type males, comprising only 0.4% of the total 
catch of female tanner crab. However their dis
tribution, with minor exceptions, was similar to crabs 
identified as hybrid type males, lending additional 
support to the hybrid hypothesis (Fig. 56). 

ABUNDANCE OF KING AND TANNER CRABS 

Abundance estimates for the springs of 1968, 1969, 
and 1970 are presented below for both male and 
female king crabs. An estimate of the abundance of 
male C. bairdi whose carapace width equals or exceeds 
150 mm has also been computed from the 1969 and 
1970 trawl survey data. This width was selected 
because it closely approximates the lower limit of ac
ceptability informally agreed upon by U.S. tanner 
crab processors, there being no State or Federal size 
limitation. Estimates were derived from trawl survey 
data using the methods described in previous reports 
(Hoopes and Greenough, 1970). 

King crabs 
Estimates for legal males and all females whose 

carapace lengths equal or exceed 90 mm (mature 
females) show a lower abundance for the larger sizes of 
both sexes (Figs. 59 and 60). Moreover, the rate of 
decline of female abundance estimates exceeds that of 
estimates for males by a substantial amount (Tables 36 
and 37). We have no explanation for the difference 
in apparent rates of decline between abundance 
estimates for the two sexes. Nor do we have any ex
planation for the range of abundance estimates for 
prerecruit males calculated from 1969 through 1970 
(Fig. 59, Table 37). Possible reasons for such dis
parities have been discussed during earlier reports 
(Shippen and Miyahara, 1963). 
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FIGURE 59. Estimates of male king crab abundance by I 0-mil
limeter length classes for the 1968, 1969, and 1970 spring re
search cruises in the eastern Bering Sea. 

TABLE 36. Estimated abundance of mature female king 
crabs (90-mm carapace length or greater) from trawl 
survey data taken in the spring of 1968, 1969, and 

1970. 

Year 

1968 
1969 
1970 

Estimated abundance 
(millions) 

53.7 
28.4 
12 .9 

TABLE 37. Estimated abundance of male king crabs in 
the eastern Bering Sea based upon U . S. research ves
sel trawl surveys in the spring of 1968, 1969, and 1970. 

Year 

1968 
1969 
1970 

Estimated abundance (millions)1 

<120mm 

22.2 
51.8 
16 .3 

~120mm 

18.7 
19.5 
10.5 

1 Estimates are divided into legal and sublegal crabs by 
separating crabs whose carapace length equals or exceeds 
120 mm (legal) from those with smaller carapace lengths 
( su blegal ). 
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FIGURE 60. Estimates of female king crab abundance by 10-mil
limeter length classes for the 1968, 1969, and 1970 spring re
search cruises in the eastern Bering Sea. 

TABLE 38. Estimated abundance of C. bairdi (carapace 
width ~ 150 mm) within the eastern Bering Sea sampl
ing area trawled during spring 1969 and 1970 by 5-
millimeter increments of shell width. 

Estimated abundance (millions) 
Width class 

(mm) 1969 1970 

150-154 21.2 7.0 
155-159 22 .8 7.4 
160-164 18 . 1 5.8 
165-169 14 . 2 4.4 
170-174 7 .8 2.5 
175-179 2.9 1.0 
180-184 0 .6 0 . 3 
185-189 0.1 

Total 87 . 7 28.4 

Tanner crabs 

Abundance estimates of large male C. bairdi also 
show a marked decline between the 1969 and 1970 
spring surveys (Table 38). Even allowing for a total 
1969 commercial harvest of approximately 24 million 
tanner crabs, the majority of which were probably C. 
bairdi, the 1970 spring estimate (including any possible 
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FIGURE 61. Estimates of male C. bairdi abundance by 5-mil
limeter width classes for the southeastern Bering Sea based on 
93 trawl samples collected during spring 1970. 
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FIGURE 62. Estimates of male C. opilio abundance by 5-milli
meter width classes for the southeastern Bering Sea based on 
93 trawl samples collected during spring 1970. 

recruitment) falls below the 1969 spring estimate by 
almost half. We believe this difference represents an 
actual decline in large C. bairdi because, in both years, 
the surveys covered the same general area and time in
terval. Even though the entire population of C. 
bairdi was not sampled during either survey, it appears 
that the extension of our sampling to the west in 1970 
probably included the major concentration of C. 
bairdi males greater than 150 mm in carapace width 
(Fig. 57). 

Abundance estimates for male C. bairdi and C. 
opilio by 5-mm width classes provide one approximate 
measure of growth for the two species (Figs. 61 and 62). 
Males of C. bairdi attain a considerably larger size than 
C. opilio males and constitute the major portion of the 
U.S. commercial catch of Bering Sea tanner crabs. 
Several peaks or modes, possibly representing molt 
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FIGURE 63. Growth of male C. bairdi, Auke Bay, Alaska, Feb
ruary-March, 1970 . 

stages or year classes of small crabs, are apparent for C. 
bairdi males (Fig. 61). The heights of the peaks may 
not be precise indicators of relative abundance for the 
smaller size groups, but probably reflect mode centers 
accurately. Mode centers may be observed between 
35-39 mm, 55- 59 mm, 75- 79 mm, 95- 99 mm, and 
120- 124 mm. The major peaks at 145- 149 mm and 
155- 159 mm undoubtedly represent a composite of 
year classes because many males in these size ranges 
no longer undergo annual ecdysis. The positions of 
all peaks agree generally with modes observed in data 
collected during 1969. 

Growth increments were obtained from a small 
number of molting male C. bairdi taken in Auke Bay, 
Alaska (Fig. 63). Growth over the molt period was 
about 30% for crabs from 60 to 90 mm in width (Fig. 
63). This growth increment agrees closely with the 
probable molt stages represented by the peaks from 55 
to 120 mm observed in the abundance frequencies 
for C. bairdi sampled in the eastern Bering Sea during 
our cruise. If we assume annual molting in the range 
from 55 to 120 mm and allow three years for crabs to 
reach 55 mm, then C. bairdi males 150 mm in width 
may be 7 to 8 years old. 

C. opilio did not grow as large as C. bairdi in the 
eastern Bering Sea (Figs. 61 and 62). The carapace 
width data suggest that growth of C. opilio in the 
eastern Bering Sea is probably quite similar to growth 
of C. opilio reported from the east coast of Canada 
(Watson, 1969). 
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TABLE 39. Catch and effort data for the United States king crab fishery in the eastern Bering Sea, 1966-70.1 

Number 
Average size of crabs 

of pot Number of Average number Carapace length Weight 
Year lifts crabs of crabs per pot (mm) (kg) 

1966 2,720 140,554 51.7 3.2 
1967 10,621 397,307 37.4 155.0 3.5 
19682 47,496 1 '278,592 26 .9 3.1 
1969 98,426 1 '749,022 17.8 143.8 2.7 
1970 96,658 1,682,591 17.4 144.5 2.3 

1 Data provided by the Alaska Department of Fish and Game. 
2 Data for 1968 are subject to catch reporting errors because concurrent U. S. king crab fisheries were centered at the inter

section of eastern Bering Sea, Gulf of Alaska, and Aleutian Islands fishing areas. 

TABLE 40. Catch per unit of effort for commercial male king crabs from a sample of 69 landings made from the 
U.S. fishery in the eastern Bering Sea during June, July, and August 1969. Figures presented are based on use 
of 7- by 7-foot crab pots. 

Soaking Number of 
time landings Number of 

(days) sampled pot lifts 

16 5,926 
2 51 22,181 
3 2 467 

Total 69 28,574 

TRENDS IN THE CoMMERCIAL FISHERY 

Trends in the commercial fishery during 1970 con
tinue to show an increasing emphasis by .Japan and 
the Soviet Union on exploiting tanner crabs and a 
continuing decline in the harvest of king crabs by the 
Soviet Union. The 1970 United States king crab 
harvest decreased slightly from 1969. United States 
fishermen began a modest Bering Sea tanner crab 
fishery in 1968 and landings have increased almost 
half a million crabs in 1970. 

United States 

The U.S. harvest of king crabs in the eastern Bering 
Sea during 1970 was 1,682,591, a decrease of 67,002 
from 1969 (Table 39). The average carapace length 
of 3,394 commercial male king crabs sampled from the 
eastern Bering Sea fishery in 1970 was 144.5 mm. 
Data were collected on catch per unit of effort for the 
1970 fishing season. The overall average catch per 
pot was 17.4 commercial male king crabs as compared 
with 17.8 in 1969. 

Catch per unit of effort was also calculated from a 
sample of 69 landings in 1969. This sample repre
sented 18.3% of tota1landings for 1969 based on the 
standard 7- by 7-foot crab pot (Table 40). The 
overall catch per pot of 18.0 in the sample agrees well 
with the figure of 17.8 for the fishery, suggesting that 
this sample is quite representative. 

Number of Average number of crabs caught 
crabs 

caught Per pot Per pot day 

125 , 719 21.2 21.2 
381,268 17 . 2 8 .6 

6,605 14.1 4 . 7 

513,592 

United States fishermen landed 353,273 tanner crabs 
from the Bering Sea in 1969 and lifted 29,851 pots for a 
catch per unit of effort of 11.8 tanner crabs per pot. 
The harvest in 1970 was 482,307 crabs which were 
taken in 16,3 72 pot lifts for a CPUE of 30 tanner crabs 
per pot. The average width of a sample of 996 male 
tanner crabs from the 1970 commercial catch was 
161.3 mm. The average size of crabs in 1969, as in
dicated from average weights for both years ( 1.1 kg) 
was the same as for 1970 (McMullen and Yoshihara, 
1970). 

Japan 

Japan (Fisheries Agency of Japan, 1969b) attained 
her 1969 quota of 85,000 cases with a catch of 
2,072,920 king crabs (Table 41) . The same quota 
required 2,080,400 crabs in 1970 (Fisheries Agency of 
Japan, 1970a and 1970b). The catch per unit of 
effort values for both tanglenets and pots remained 
about the same during 1969 and 1970 after earlier 
declines but the average length continued to fall from 
149.5 mm in 1969 to 145.3 mm in 1970 (Table 41 ). 

Japan increased her tanner crab catch from 
I 7,590,000 in 1969 to 18,190,000 in 1970 (Fisheries 
Agency of Japan, 1969a, 1970). The catch per tan 
fell from 35.8 in 1969 to 30.4 in 1970 whereas the 
catch per pot remained almost the same for the two 
years, being 12.8 in 1969 and 13.2 in 1970. The 1970 



118 ANNUAL REPORT 1970-NORTH PACIFIC COMMISSION 

TABLE 41. Catch and effort data for the Japanese king crab fishery in the eastern Bering Sea, 1953-70. 

Crabs per Average soak- Cases Crabs Average cara-
Type of gear Crabs caught unit of ing time packed per case pace length 

and year Effort1 (number) effort (days) (number) (number) (mm) 

Tanglenet 
1953 106,345 948,482 8.9 58,2402 21.92 170.2 
1954 60,516 722,428 11.9 59,8502 17.72 166.5 
1955 99,157 1,129,163 11.4 10.2 59,850 18.9 162.1 
1956 147,073 1,079,106 7.3 7.8 59,850 18.0 162.5 

1957 83,632 1,170,951 14.0 13.0 59,850 19.6 159.8 
1958 98,675 1,129,653 11.4 13.0 59,850 18.9 158.9 
1959 78,364 1,291,618 16.5 19.1 70,000 18.5 159.7 
1960 128,134 1,948,773 15.2 16.1 80,()()()8 20.1 158.1 
1961 256,731 3,030,635 11.8 15.2 80,000' 19.1 158.7 
1962 436,969 4,950,800 11.3 18.0 130,000• 20.5 158.0 

1963 642,450 5,476,085 8.5 21.2 235,000 23.3 154.8 
1964 638,939 5,895,380 9.2 25.5 235,000 25.1 156.9 
1965 452,155 4,215,860 9.3 23.5 185,000 22.8 154.3 
1966 447,269 4,206,260 9.4 27.8 185,000 22.7 152.9 
1967 440,505 3,669,410 8.3 28.1 159,587 22.9 153.1 
1968 484,736 3,647,950 7.5 26.1 154,812 23.6 152.7 
1969 271,891 1,970,330 7.2 28.2 80,803 24.4 149.5 
1970 252,300 1,830,100 7.3 75,106 24..5 145.3 

Trawl 
1953 2,534 327,878 129 
1954 2,095 338,386 162 

Pot 
1967 35,261 94,725 2.7 3,413 27.7 
1968 151,635 205,380 1.4 8,188 25.1 
1969 615,117 102,590 0.2 4,197 24.4 
1970 797,100 250,300 0.3 9,894 25.3 

1 Tanglenet=number of tans of net hauled (one tan=about 40 meters at the lead line); trawl=number of trawls hauled; and 
pot=number of pots lifted. 

2 Includes crab taken by trawl gear. 
8 An additional 221,780 kg of crab was frozen. 
' An additional 860,987 kg of crab was frozen. 
• An additional 1,046,954 kg of crab was frozen. 

fishing season was the first year that Japan's tanner 
crab pot fishery captured over half (58%) of the tanner 
crabs processed by Japan; 12% of Japan's king crab 
catch was taken in her pot fishery. 

Soviet Union 

The Soviet Union fell short of its king crab quota in 
1969, packing only 9,834 cases (Table 42) and freezing 
an additional 129,000 crabs. Again in 1970, the 
Soviet Union did not approach its quota of 52,000 
cases, processing only 228,861 crabs for a pack of 
12,790 cases. The catch per tan varied only slightly 
from 1.5 in 1969 to 1.4 in 1970. 

The Soviet Union processed 6,242,950 tanner crabs 
in 1969 for a pack of 37,558 cases-2,442 cases under 
its quota of40,000. In 1970 the Soviet Union caught 
5, 724,113 tanner crabs for a pack of 38,416 cases. 

Catch per tan was almost identical for the two years, 
being 25.1 in 1969 and 25.0 in 1970. 

Stock status and management implications 

Length-frequency samples from the Japanese com
mercial king crab fishery has indicated that an in
creasing proportion of the resource is being harvested 
within two or three years after the crabs attain legal 
size (Fisheries Agency of Japan, 1968; 1969c; Hoopes 
et al., 1969). The decline in large crabs can also be 
observed from CPUE data of the tanglenet fishery; 
with the exception of 1964 and 1965, the proportion of 
crabs with carapace lengths equal to or greater than 
150 mm has steadily decreased over a 12-year period 
(Fig. 64). Furthermore, in 1969 crabs less than 
120 mm in carapace length appeared for the first 
time in length frequency samples of the catch (Fish-
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TABLE 42. Catch and effort data for the Soviet king crab fishery in the eastern Bering Sea, 1959- 70. 
---

Tans of net Crabs Crabs Average Cases Crabs Average cara- Average 
hauled caught per tan soaking time packed per case pace length weight 

Year (number) (number) (number) (days) (number)1 (number) (mm) (kg) 

1959 63,950 620,406 9.7 3.9 15,922 39.0 
1960 191,559 1,995,006 10.4 4.2 75,444 26.4 
1961 387,976 3,441 , 314 8.9 4.8 146,308 25.6 

(12,000) 
1962 419,667 3,019,211 7.2 6.2 144,320 24 . 4 

(20, 780) 
1963 536,139 3,019,417 5.6 7.3 152,738 22 .7 

(19,976) 
1964 607,459 2,799,620 4 .6 5.9 144,208 21.7 

(15,370) 
1965 616,689 2,225,567 3.6 7.6 90,020 24.7 
1966 617,195 2,559,598 4.1 14 .5 104,754 24.4 2.5 
1967 657,021 1,592,427 2.4 8 .9 68,590 23.2 153.0 2.4 
1968 241,992 548,713 2.3 9.2 22,442 24.5 151.0 2.5 
1969 248,098 369,420 1.5 7.7 9,834 24.9 2.3 
1970 228,861 320,414 1.4 7.8 12,790 25.0 

1 No catch or effort data are available for portion of total pack indicated by figures in parentheses for 1961 through 1964. 

eries Agency of Japan, l969c) . The trend toward 
smaller crabs continued in the tanglenet fishery in 
1970 (Figs. 64 and 65), but the trend was not asap
parent between 1969 and 1970 for U.S. trawl and pot 
fishing gear (Fig. 65). The differences in CPUE be
tween years for United States and Japanese gear may 
result from the gear (or fishery) being directed specifi
cally toward only a certain segment of the total 
population and from differences in gear selectivity 
and in distribution of effort. 

The continued decline in average size has resulted 
in a continuing increase in the proportion of the catch 
below the size range that is presently considered by 
U.S. scientists to be optimal for the eastern Bering 
Sea king crab stock in terms of yield (Hirschhorn, 
1966). The increasing reliance of the fishery on 
recently recruited crabs, having fast growth (i.e., 
most molt annually) and low natural mortality, is 
deemed wasteful and not in the best interest of con
servation. 
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