




IN MEMORIAM 

Mr. George R. Clark, Chairman of the Commission, died suddenly in Tokyo on 
February 13, 1963, during the course of an interim meeting of the Commission. 

The Commission adopted the following resolution to express its sorrow at the death 
of Mr. Clark: 

The members, advisors and staff of the International North Pacific Fisheries Com
mission wish to express their deep personal sorrow for the passing away of Mr. George 
R. Clark, Chairman of the Commission and Deputy Minister of Fisheries for Canada. 
We offer our sympathy and condolences to his family and his many friends in Candaa 
and throughout the world. 

Mr. Clark has worked ably and tirelessly for the solution of international fisheries 
problems in the North Pacific Ocean. This Commission, and the governments and 
people whose mutual interests it represents, will sorely miss his leadership. As in
dividuals, we all mourn the loss of an old and dear friend. 
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INTRODUCTION 

On June 12, 1953, the International Convention for the High Seas Fisheries of the 
North Pacific Ocean was brought into force by the Governments of Canada, Japan 
and the United States. The Convention established the International North Pacific 
Fisheries Commission and charged it to promote and coordinate the scientific studies 
necessary to develop recommendations for conservation measures in order to secure 
the maximum sustained productivity of fisheries of joint interest. In this, its tenth 
annual report, the Commission describes its operations, investigations, findings and 
recommendations for 1963. 

The organization of the report is worthy of brief mention. Part I describes the 
results of meetings held by .the Commission during the year. Sections dealing with 
procedural, administrative and fiscal matters are followed by sections which de
scribe, respectively, those Commission actions concerned with salmon, halibut, herring 
and king crab. Then follows a description of progress in the Commission's program 
of publication ofreports and scientific bulletins. Part II consists of the Administra
tive Report for 1963, by the Executive Director. Part III contains summaries of 
research carried out under the Commission's program by research agencies in Canada, 
Japan and the United States. Research on groundfish carried out by Canada and the 
United States is not conducted under the INPFC program and is not summarized 
in this report; a summary of groundfish research conducted by Japan in the North 
Pacific in 1963 is included. 
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LETTER OF TRANSMITTAL 

The Chairman of the International North Pacific Fisheries Commission presents 
his compliments to the Contracting Parties and their Commissioners and has the 
honour to transmit herewith an annual report describing the activities of the Com
mission during the year terminating with the adjournment of its Tenth Annual Meet
ing on November 23, 1963. 

This is the tenth consecutive annual report summarizing the activities and achieve
ments of the Commission. The report contains summary accounts of the Tenth 
Annual Meeting and of other meetings of the Commission and a brief resume of the 
activities of the Commission's Secretariat. In addition, it contains summaries of 
investigations which the national research agencies carry out under the planning 
and coordination of the Commission. The views expressed in these research sum
maries are those of the authors and not necessarily those of the Commission. An
nual reports of the Commission are printed separately in the English and Japanese 
languages. The accuracy of translation is the responsibility of the Secretariat. 

This report is presented 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. 
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A. w. H. NEEDLER, 

Chairman. 
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I. REPORT OF MEETINGS OF THE INTERNATIONAL NORTH PACIFIC 

FISHERIES COMMISSION DURING 1963 

The Commission met on three occasions during 
1963. From February 5 to 15, inclusive, it met in 
Tokyo to develop recommendations for conservation 
measures for halibut of the eastern Bering Sea in 1963. 
On October 4, 1963, those members of the Commis
sion who were present in Tokyo attending a conference 
on North Pacific fishery treaty matters held an informal 
session for the purpose of postponing the opening date 
of the 1963 Annual Meeting of the Commission. The 
third session of the Commission during 1963 was the 
Tenth Annual Meeting, which was held in Vancou
ver, Canada, from November 18 to 23, inclusive, and 
which was preceded by two weeks of committee 
sessions, beginning on November 4. The 1963 An
nual Meeting dealt with the full range of problems 
assigned to the Commission. 

1. 1963 INTERIM MEETING-TOKYO, FEBRUARY 5 
TO 15 

The interim meeting of the Commission held in 
Tokyo in February of 1963 was attended by all mem
bers of the Commission and by a number of advisors. 
The names of all participants are given in Appendix 
I (B) of this report. The results of the interim meeting, 
which dealt only with recommendations for conserva
tion measures for halibut in the eastern Bering Sea, 
are fully described in Section 5(c) of this report (p. 13). 

2. INFORMAL MEETING-TOKYO, OCTOBER 4, 1963 

The informal meeting of the Commission held in 
Tokyo on October 4, 1963, postponed the first plenary 
session of the 1963 Annual Meeting from November 
4 to November 18 and made corresponding changes 
in dates of prior committee meetings. At this informal 
session, Commissioner Harumi Takeuchi of Japan 
was elected chairman of the Committee on Finance 
and Administration to replace the former chairman, 
Mr. Yoshimitsu Ando, who had recently resigned from 
the Commission. In addition, the members of the 
Commission instructed the Executive Director to 
request the International Pacific Halibut Commission 
to provide one or two of its staff members to act as 
scientific consultants to the INPFC on matters pertain
ing to groundfish during the course of the 1963 An
nual Meeting of the Commission. 

3. TENTH ANNUAL MEETING-1963 

The Tenth Annual Meeting of the Commission was 
held at the Hotel Vancouver, in Vancouver, Canada, 
from November 18 to 23, 1963. The Chairman of 
the Commission, Dr. A. W. H. Needler of Canada, 
presided over all plenary sessions. The plenary ses
sions were preceded by preparatory sessions of various 
technical and administrative committees and sub
committees, which began on November 4. The Com
mittee on Biology and Research began its sessions on 
November 4 under the chairmanship of Commissioner 
Clarence F. Pautzke of the United States and his 
alternate, Commissioner Edward W. Allen. The 
scientific sessions of the Committee on Biology and 
Research were convened by Dr. Peter A. Larkin of 
Canada. The Committee on Biology and Research 
established ten sub-committees to deal with various 
aspects of its assignments. 

The Gulf of Alaska Groundfish Committee began 
its work on November 11 under the chairmanship of 
Dr. K. S. Ketchen of Canada. The Ad Hoc Com
mittee on Abstention began its sessions on November 
16 under the chairmanship of Mr. lwao Fujita of 
Japan. The Scientific Sub-Committee of this com
mittee began its work on November 15. The Stand
ing Committee on Finance and Administration began 
its sessions on November 19 under the chairmanship 
of Commissioner Harumi Takeuchi of Japan. 

3(a) Participants 

All accredited participants in the annual meeting 
of the Commission are listed in Appendix I(A) of 
this report, which also includes a list of the Commis
sion's officers and the membership of the several com
mittees. As in past years, the Commissioners of each 
national section were accompanied by a number of 
advisors and experts and, in the case of the United 
States National Section, members of its Advisory 
Committee. Observers at the annual meeting, present 
by invitation of the Commission, represented the 
International Pacific Halibut Commission, the Inter
national Pacific Salmon Fisheries Commission and the 
International Commission for the Northwest Atlantic 
Fisheries. The total number of accredited partici-
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pants in the Tenth Annual Meeting was 105\ in
cluding 24 representatives from Canada, 17 from 
Japan, 45 from the United States, nine observers, four 
consultants and three permanent and eight temporary 
members of the Secretariat. 

The Commission again offers its appreciation to 
the International Pacific Halibut Commission for 
allowing its Director and staff members to act as 
technical consultants to the INPFC in matters pertain
ing to halibut and other groundfish in the eastern 
North Pacific Ocean and the eastern Bering Sea during 
both the interim and annual meetings in 1963. 

3 (b) The Agenda 

The agenda for the Tenth Annual Meeting was 
adopted by the Commission without change from a 
provisional version which had been circulated sixty 
days in advance of the opening plenary session. The 
agenda may be found in Appendix II of this report. 
The sections of this report which follow will describe 
the Commission's actions, progress and recommenda
tions in relation to each topic on the agenda. 

3(c) The Opening Session 

The first plenary session was held on the morning 
of November 18, 1963. As usual, it was devoted to 
formal addresses of welcome, responses and statements 
of general policy. The session was held under the 
chairmanship of Commissioner A. W. H. Needler of 
Canada. 

Alderman W. Orson Banfield of Vancouver wel
comed the delegates to the city. 

The Minister of Fisheries for Canada, the Honour
able H. J. Robichaud, was a guest of the Commission 
at the opening plenary session and addressed the 
delegates. Mr. Robichaud spoke of the loss that 
international fisheries circles had sustained through 
the death of the former Deputy Minister of Fisheries 
for Canada, Mr. George R. Clark. He complimented 
a former Canadian Commissioner, Mr. Roger T. 
Hager, for his valued services during the past decade. 
The Minister welcomed two new Canadian Commis
sioners, Dr. A. W. H. Needler and Mr. Carl E. 
Giske, and placed great faith in the contributions 
they would make to the work of the Commission. 

Mr. Robichaud mentioned the importance of 
negotiations, initiated by Japan, which have been in 
progress since June 1963, for the revision of the North 

1 One national delegation member and the four consultants also 
acted as observers for invited international organizations. 

Pacific Fisheries Convention. He noted that agree
ment had not been reached at the two conferences 
held thus far but hoped that a revised treaty might 
be negotiated successfully during the third round of 
discussions, scheduled to take place in Ottawa during 
the spring of 1964. The Minister stressed the impor
tance of adequate international arrangements for 
management of sea resources. Experience of the 
last ten years showed that the original North Pacific 
Convention needed improvement to meet new prob
lems. A major problem to be solved was the ques
tion of the intermingling of various stocks of fish and 
their management in a manner that would make 
possible the continued conservation of fully utilized 
stocks and at the same time permit the development 
of new fisheries for other stocks inhabiting the same 
area. 

Cooperation between the three countries had been 
splendid to date and the Commission with its advisors 
and staff deserved great credit for the patient and 
objective manner in which it had sought to meet 
such problems as they arose within the framework 
of the present Convention. The Canadian Govern
ment hoped that the Commission, under a revised 
convention, could make even greater progress. 

Commissioner Koichiro Kobayashi of Japan ad
dressed the opening session on behalf of the Japanese 
delegation. The Japanese National Section again 
expressed its sorrow over the unexpected death of a 
Canadian Commissioner, the late Mr. George R. 
Clark, and also paid tribute to the work of Commis
sioner Roger T. Hager, recently resigned from the 
Canadian National Section. Commissioner Koba
yashi drew attention to the negotiations for revision 
of the North Pacific Convention presently being carried 
on by the three contracting governments. The im
pending revision of the Convention placed the present 
annual meeting in a special context; however, the 
meeting could put the final touches to the accomplish
ments of the past ten years and establish a basis for 
future development. It was hoped that the spirit of 
mutual understanding and cooperation that had always 
prevailed in the Commission would assist in finding 
solutions to the increasingly complex problems of 
exploitation and conservation of our mutual property, 
the fisheries resources of the North Pacific Ocean. 

The chairman of the United States National Sec
tion, Commissioner Clarence F. Pautzke, addressed 
the opening plenary session. The United States 
delegation felt that the current annual meeting had 
several urgent problems before it whose solution was 
of critical importance to the fishing industries of the 
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three countries. The United States National Sec
tion had not been satisfied with the quota established 
by the Commission for the Bering Sea halibut fishery 
in 1963. It was felt that there had been a dangerous 
decline in the stocks of halibut in the Bering Sea during 
1963 and that more stringent measures should be 
adopted for 1964. 

The Commission faced a serious question in develop
ing means for protecting the halibut stocks of the Gulf 
of Alaska in the face of the expanding trawl fisheries 
in the region. 

At its 1962 Annual Meeting the Commission had 
failed to take adequate steps to protect those sockeye 
salmon runs of North American origin which are 
exposed to the Japanese high seas fishery west of 
175°W. longitude. This run was smaller than had 
been expected and information available to the United 
States indicated that the Japanese fishery had taken 
a large proportion of the run. The run which entered 
Bristol Bay was so small as to cause disaster in the 
industry in the United States, the catch having been 
the smallest in recent history and escapement in several 
rivers having been insufficient to maintain the cycle. 
Timely action by the Commission would have im
proved the situation, which should not be permitted 
to happen again. 

Commissioner James C. Cameron addressed the 
opening session on behalf of the Canadian National 
Section. The confidence in the work of the Commis
sion expressed by the Minister of Fisheries was ap
preciated. A great deal of work remained to be done. 
New knowledge accumulated by scientists working 
under the Commission's programs had exceeded the 
greatest expectations. Publication of the results of 
this work must be given priority. The Canadian 
Section was disappointed that the scientific evidence 
submitted had not been considered sufficiently con
clusive to allow Commissioners to agree that certain 
stocks did qualify for abstention under the terms of 
the Convention. The Canadian Section looked 
forward to reviewing the results of the Commission's 
halibut management program in the eastern Bering 
Sea, a new endeavour in 1963. It was hoped that 
the program would be successful and that the Com
mission would prove competent to deal with the many 
problems which would arise in this large new under
taking. In spite of these problems it was hoped that 
the delegates from Japan and the United States would 
enjoy their visit to Canada. 

The Chairman of the Commission, Dr. A. W. H. 

Needler of Canada, expressed regret for the sudden 
death of his predecessor, Mr. George R. Clark. A 
welcome was extended to new Commissioners Harumi 
Takeuchi of Japan and Carl E. Giske of Canada and 
to Dr. Fukuzo Nagasaki, the recently-appointed As
sistant Director of the Commission's Secretariat. He 
had succeeded Dr. Hiroshi Kasahara who had served 
the Commission with great skill and distinction for 
nine years before departing in mid-1963 to join the 
United Nations Special Fund as Fisheries Project 
Officer. 

Dr. Needler referred to the Commission's scientific 
fisheries research in the North Pacific Ocean and the 
progress made in publication of results of this work. 
He noted the harmonious working of the abstention 
principle in past years, which had resulted in protec
tion of special interests in some fisheries without in
hibition of the development of other and new fisheries. 
The halibut conservation program in the eastern Ber
ing Sea, on which the Commission had embarked in 
1963, marked an important first step in joint conserva
tion by the three countries. Investigation of the 
problems of protecting halibut in the face of expanding 
trawl fisheries in the Gulf of Alaska had been under
taken by the Commission. Much work remained to 
be done. Growth and mortality rates for salmon on 
the high seas required intensified study. Commercial 
and biological statistics for the region required im
provement and accelerated exchange. The con
servation structure for Bering Sea halibut needed 
much improvement. Publication of the results of 
research must be continued. Knowledge of the life 
history and population dynamics of many other species 
of fish in the North Pacific Ocean, including some 
little utilized at present, must be improved. Fisheries 
relationships must be based on tolerance and under
standing; such qualities of mutual respect are as 
important in fisheries as in any other aspect of inter
national relations. 

3(d) Procedures 

The first plenary session of the Tenth Annual 
Meeting was open to the press and the public. Ap
proximately 200 persons attended. Other plenary 
sessions of the Commission and meetings of its standing 
committees were open to all accredited delegates, 
guests and observers who had been invited by the 
Commission, except those meetings which were held 
zn camera. In the case of sessions of the Commission 
or its committees held on an in camera or private basis, 
attendance was restricted to Commissioners and such 
members of their delegations as were specifically ac
credited to the session in question. 
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A press committee was established, consisting of 
Commissioners A. W. H. Needler for Canada, Harumi 
Takeuchi for Japan and Fred P. McGinnis for the 
United States. The Secretariat was designated to 
draft press releases for approval by the Press Com
mittee. Minutes and reports of sessions of the Com
mission and its various subsidiary bodies were drafted 
by members of the Secretariat or by other participants 
who were assigned to the task. Such minutes and 
reports, after review, correction and approval by the 
group concerned, constitute the only official records 
of the Tenth Annual Meeting. 

3(e) Consideration of Administrative Matters 

i. Report of the Chairman. The Commission adopted 
the report presented by the Chairman of the Com
mission, Dr. A. W. H. Needler of Canada, at the 
opening plenary session. His report is summarized 
on page 3 of this annual report. 

ii. Submission of reports by the Secretariat. The Ex
ecutive Director submitted the following reports to 
the Commission: 

Auditors' report for the fiscal year ended June 30, 1963 
(INPFC Doc. 608)-referred to the Committee on 
Finance and Administration. 

Budget estimate for the fiscal year beginning July 1, 
1964, and budget forecast for the fiscal year beginning 

July 1, 1965 (INPFC Doc. 609)-referred to the Com
mittee on Finance and Administration. 

Administrative report for 1963 (INPFC Doc. 610)
referred to the Committee on Finance and Administra
tion and the Committee on Biology and Research. 

Comments on the form and nature of the reports sub
mitted by Canada and the United States in 1963 under 
Articles III (1) (c) (iii) and X (2) of the Convention 
(INPFC Doc. 611)-referred to the Committee on 
Finance and Administration. 

Statistical Yearbook 1962-referred to the Committee on 
Biology and Research. 

The final disposition of these reports by the Com
mission is recorded in the sections of this report which 
deal with the work of the standing committees. 

111. Report of the Standing Committee on Finance and 
Administration. Its rules of procedure require the 
Commission to refer questions involving finance and 
administration matters to its Standing Committee on 
Finance and Administration for study and recom
mendations. The Committee was under the chair
manship of Commissioner Harumi Takeuchi of Japan, 

with other members as listed in Appendix I of this 
report. Its recommendations, as adopted by the 
Commission at the fourth plenary session, are sum
marized below. 

a. The report of the Commission's auditors, Peat, Marwick, 
Mitchell and Company, was examined by the Commit
tee, which recommended its approval by the Commis
sion. Total expenditure for operation of the Commis
sion's Secretariat for the fiscal year ended June 30, 
1963, was $71,616.31 (Canadian funds). 

b. The Committee recommended to the Commission the 
adoption of a budget totalling $75,000 (Canadian funds) 
for the operation of its headquarters for the fiscal year 
beginning July I, 1964. Each Contracting Party was 
requested to contribute one-third of the total budget 
and payments were requested in equal installments on 
July I, 1964, and January I, 1965. 

c. The Committee presented to the Commission a budget 
forecast totalling $80,310 (Canadian funds) for the 
operation of Commission headquarters for the fiscal 
year beginning July 1, 1965. Such forecasts are pro
vided for the guidance of the national sections and are 
not to be considered for adoption by the Commission 
until the subsequent annual meeting. 

d. The Administrative Report of the Executive Director 
for 1963 (INPFC Doc. 610) was reviewed by the Com
mittee, which recommended that the Commission ac
cept the report as a record of activities of the Commis
sion and its Secretariat during the year. The Director's 
report appears as Part II of this annual report. 

e. The Committee reviewed a document entitled " Com
ments on the Form and Nature of the Reports Submit
ted by Canada and the United States in 1963 Under 
Articles III (1) (c) (iii) and X (2) of the Convention", 
by the Executive Director (INPFC Doc. 611). The 
Committee recommended that this document, which is 
similar to those prepared annually by the Executive 
Director, be accepted by the Commission and copies 
be made available to those concerned with the prepara
tion of future reports under these Convention articles. 

f. The Committee confirmed its recommendation of last 
year to the effect that the Eleventh Annual Meeting of 
the Commission should be held in Tokyo and that the 
first plenary session should be on November 16, 1964. 
The period of two weeks immediately preceding this 
date was set aside for advance meetings of committees. 
To facilitate obtaining adequate hotel reservations, the 
Committee recommended to the Commission that the 
first plenary session of the Twelfth Annual Meeting be 
tentatively scheduled for November 8, 1965, in Seattle, 
Washington. 
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g. The Committee recommended that the Executive Direc
tor be instructed to report to the Commission at the 
1964 Annual Meeting on plans for handling funds 
which revert to the credit of the Commission as a result 
of termination of service of any staff member before all 
pension contributions by the Commission have vested 
in the staff member concerned. Funds now credited 
to the Commission from this source are to be held in 
escrow pending a Commission decision on their dis
position. 

h. Members of the INPFC Secretariat were commended 
for their competence in handling the business of the 
Commission. 

3(f) Officers for 1964 

The Commission, at its final plenary session, elected 
the following officers for the term beginning with the 
close of the Tenth Annual Meeting (November 23, 
1963) and terminating at the close of the Eleventh 
Annual Meeting in 1964: 

Chairman of the Commission-Mr. Iwao Fujita of 
Japan 

Vice-Chairman of the Commission-Dr. Fred P. 
McGinnis of the United States 

Secretary of the Commission-Dr. A. W. H. Needler 
of Canada 

Chairman of the Committee on Biology and Research 
-Mr. James C. Cameron of Canada 

Chairman of the Committee on Finance and Ad
ministration-Mr. Albert W. Gatov of the United 
States. 

Mr. Iwao Fujita of Japan will continue as Chairman 
of the Ad Hoc Committee on Abstention until such 
time as this committee convenes its next meeting. 

4. AcTIVITIES oF THE CoMMISSION CoNCERNING 

SALMON 

4(a) Background 

The following designation of the basis for the Com
mission's activities on salmon is taken verbatim from 
the 1962 Annual Report of the Commission: 

"The activities of the North Pacific Commission with 
respect to Pacific salmon (genus Oncorhynchus) are concerned 
with two major responsibilitie<;. First, the Commission is 
required by the Treaty to conduct studies to determine an
nually whether the stocks of salmon falling under the ab
stention provisions of the Treaty continue to meet the ab
stention requirements. The salmon stocks under absten
tion include all those originating in North America. Sec
ond, in accordance with the Protocol or supplementary 
agreement attached to the Treaty, the Commission is re
quired to determine if salmon originating in the rivers of 

Canada and the United States of America intermingle in 
the ocean with salmon originating in the rivers of Asia. If 
such areas of intermingling 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 of America origin and to 
determine whether it can be shown beyond a reasonable 
doubt that the new line or lines more equitably divide 
such salmon stocks than the provisional lines specified in 
the Annex to the Treaty. The provisional salmon ab
stention line, which is located on or very near the meridian 
of 175° West Longitude in both the North Pacific Ocean 
and the Bering Sea, marks the eastern boundary for salmon 
fishing by Japanese nationals and vessels. In the Bering 
Sea, it also marks the boundary east of which Canadian 
nationals and vessels may not fish for salmon. 

" Within the first year or two of the Commission's 
salmon research program on the high seas, which began in 
1955, it became clear that salmon from certain areas of the 
two continents intermingled over a broad area of the North 
Pacific Ocean. The additional investigations in each year 
have confirmed the existence of intermingling of some of 
the continental stocks in an area extending from approxi
mately 167° East Longitude to 145° West Longitude and 
forming a wide band to the south of the Aleutian Islands. 
It therefore became necessary to proceed with the second 
part of the assignment given in the Protocol-to conduct 
studies to determine a line or lines which best divide salmon 
of Asiatic origin and salmon of North American origin. The 
Commission was also required to conduct studies to deter
mine whether it can be shown beyond a reasonable doubt 
that such line or lines more equitably divide such salmon 
than the provisional lines specified in the Annex." 

4(b) Interpretation and Implementation of the 
Protocol 

Several years ago the members of the Commission 
found that they were unable to reach agreement on 
what the Protocol to the Convention meant in its 
instructions as to how the intermingling salmon stocks 
of the North Pacific Ocean should be divided. There
fore, during their sixth annual meeting, on November 
7, 1959, the 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 to the Convention. They re
quested the Contracting Parties to provide them with 
a single agreed interpretation as soon as practicable. 
No such interpretation has come forth. At its Tenth 
Annual Meeting the Commission noted that it had 
not as yet received an agreed interpretation of the 
Protocol from the Contracting Parties. Therefore, 
the members of the Commission agreed that they 
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could make no recommendation regarding the imple
mentation of the Protocol. In other words, the 
Commission found itself unable to recommend either 
that the provisional lines delimiting high seas salmon 
fishing be confirmed or that they be changed, since 
there was no agreed guiding principle to be used in 
applying the results of research to the problem. The 
practical result is that the provisional dividing lines for 
salmon fishing, at or near 175°W. Longitude, as speci
fied in the Annex to the Convention, remain in effect. 

4(c) Salmon Research 

The Standing Committee on Biology and Research 
is responsible, among other duties, for the planning, 
assignment, coordination and analysis of results of 
research on salmon on the high seas. Membership 
consists of one Commissioner and two scientists from 
each member country plus the Director and the 
Assistant Director of the Commission's Secretariat. 
A large number of scientists from the three member 
countries assist the Committee in its work, staffing 
the many sub-committees, working parties and other 
groups which are necessary to deal with the large 
volume of research information submitted to the Com
mission each year by the national research agencies. 

At the 1963 Annual Meeting, the Committee on 
Biology and Research established ten sub-committees. 
Four of these dealt with the distribution of the salmon 
species, one dealt with oceanography and one with 
the planning of salmon research for future years. 
The salmon sub-committes were again required to 
advise as to the effects and implications of new in
formation and analyses upon previous knowledge and 
conclusions with regard to salmon distribution, ori
gin, etc., on the high seas. The sub-committees were 
instructed that if agreement could not be reached on 
the interpretation of data, differing views should be 
reported. 

The reports of the sub-committees on salmon were 
adopted by the Committee and the Commission. In 
order to present a brief review of progress in salmon 
research by the Commission in 1963, the summaries 
prepared by the sub-committees on the salmon species 
are either quoted verbatim or paraphrased below. 

i. Distribution rif sockeye salmon. The report of the 
Sub-Committee on Sockeye Salmon, as adopted by 
the Committee on Biology and Research and the 
Commission, is contained in full in the processed 
volume entitled "Proceedings of the Tenth Annual 
Meeting (1963)". The following summary of new 
information on the distribution and origin of sockeye 
salmon is taken verbatim from the Proceedings: 

" 1. Data were again obtained which corroborated 
previous findings that sockeye salmon are widely distributed 
in the North Pacific Ocean and Bering Sea in late spring 
and in summer. 

"2. Gillnet fishing in February, 1963, showed the 
presence of sockeye salmon from the Aleutian Islands south 
to about 46°N. at 180° and to 47°30'N. at 165°W. These 
results are similar to those obtained from winter fishing in 
the same general region at a slightly later period in 1962. 

"3. Information on the occurrence of sockeye salmon 
in the Bering Sea in winter (January and February) was 
obtained for the first time in 1963. Sockeye were found by 
gillnet fishing along 180° and 175°E. at all stations occupied 
to the northern limit of fishing at 57°28'N. Both immature 
and maturing sockeye were found in the catches. Sockeye 
of 2, 3 and 4 ocean-winters were caught at all stations, 
whereas one-ocean-winter sockeye were taken only as far 
north as 54°30'N. 

"4. Late winter gillnet fishing (latter half of March, 
1962) in the western Gulf of Alaska along 155°W. showed 
the presence of sockeye between 55°N. and 46°N., as reported 
in the 1962 Report. Earlier winter (January) longline and 
gillnet fishing in 1963 showed sockeye present in the Gulf 
of Alaska between 150°W. and 137°W. northward to at 
least about 55°N. (at 150°W.). 

" 5. The distribution of immature sockeye of Bristol 
Bay and Asian origin was described in the 1961 Report as 
follows: 

'From the results of tagging and parasite studies 
immature Asian sockeye salmon have been shown to 
migrate as far east as 170° West longitude in the North 
Pacific Ocean and 175° West longitude in the Bering Sea. 
Immature Bri~tol Bay sockeye have been shown to 
migrate as far east as 145° West longitude and as far west 
as 173° East longitude in the North Pacific Ocean, and 
as far west as 170° East longitude in the Bering Sea.' 

" Coastal recoveries in 1963 of fish tagged in 1961 and 
1962 do not alter these findings. However, new informa
tion regarding the movements of immature sockeye from 
the central Aleutian area into the western Bering Sea, and 
from the Gulf of Alaska to the far western Aleutian area 
was obtained. 

" 6. The distribution of maturing sockeye was described 
in the 1961 Report as follows: 

'In May and June maturing Kamchatkan sockeye 
salmon predominate in the North Pacific Ocean from 
Kamchatka to about 175° East longitude and Bristol 
Bay sockeye predominate westward to about 180° lon
gitude. Maturing Kamchatkan fish may be found 
eastward at least to 159° West longitude and Bristol Bay 
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fish are found to 167° East longitude. In the Bering Sea, 
the maturing sockeye salmon east of 180° longitude are 
almost entirely of Bristol Bay origin. Because there are 
so few data west of 180° longitude in the Bering Sea we 
cannot make any judgement concerning the regularity 
of dominance by Kamchatkan or Bristol Bay maturing 
sockeye salmon in this area.' 

In addition the 1962 Report gives the eastern limit of matur
ing Bristol Bay sockeye as about 143°W. 

" Information obtained in 1963 does not change these 
conclusions, but morphological studies indicate that in the 
North Pacific between about 175°E. and about 180° neither 
Bristol Bay nor Kamchatkan sockeye consistently dominated 
the samples collected in 1962. As in previous years, vary
ing proportions of western Alaskan and Asian sockeye oc
curred in the above-mentioned area. 

" 7. As in 1962, recoveries from tagging in the Gulf of 
Alaska showed that maturing sockeye from all the principal 
North American coastal areas from Bristol Bay to the Colum
bia River were present there also in 1963. The known 
western limits of distribution of sockeye stocks originating 
in the rivers tributary to the Gulf of Alaska and the northeast 
Pacific Ocean, as determined from tagging, were given in 
the 1962 Report. Recoveries in 1963 indicate a new western 
limit in the North Pacific Ocean of about 176°W. for matur
ing Southeastern Alaskan sockeye and of about 176°W. for 
Cook Inlet immature sockeye." 

u. Distribution of pink salmon. The report of the 
Sub-Committee on Pink Salmon, as adopted by the 
Committee on Biology and Research and by the 
Commission, is contained in full in the Proceedings 
of the Tenth Annual Meeting (1963). The following 
summary is paraphrased from the Sub-Committee's 
report: 

Research in 1963 was directed primarily along the 
same avenues as in 1962, that is, on the distribution, 
direction of movement and origin of pink salmon as 
determined from tagging and experimental fishing. 
There was little new information on the origin of 
pink salmon from morphological and meristic charac
teristics, scales or parasitological and serological 
studies. 

Fishing in January and February of 1963 by United 
States research vessels suggested a lack of pink salmon 
in surface waters of the Bering Sea and a scarcity in 
the central North Pacific north of 45°N. Latitude 
during January and February. A few pink salmon 
were taken by a Canadian research vessel in January 
as far north as 54°N. Latitude in the central part of 
the Gulf of Alaska. 

A Japanese vessel studied vertical distribution of 
pink salmon in the western North Pacific and Bering 
Sea in June and July. In sets made at night pink 
~almon were present over the full depth range of 45 
meters investigated but 90% of the fish caught were 
in the upper five meters. No pink salmon were 
caught in sets made in daytime. 

Preliminary results indicate that scale characters 
can be used to classify continent of origin of pink 
salmon taken on the high seas. 

In 1963, Japan released 7,138 tagged pink salmon 
in the western North Pacific and in the Sea of Japan. 
The United States released 2,779 in the Aleutian and 
Gulf of Alaska regions. Canada released 2,186 in 
the Gulf of Alaska region. High seas recoveries made 
by Japanese vessels near the Karaginski-Oliutorski 
coast indicate that numerous Asian pink salmon were 
present in the Adak area from late May to early July, 
as was the case in previous odd-numbered years. 
However, no recoveries of the numerous pink salmon 
tagged south of latitude 52°N. and west of longitude 
175°E. have been reported to date from the Karaginski 
region. The presence of some North American fish 
in the Adak area in .June was shown by the recovery 
of a tag in Norton Sound. Recoveries made near the 
Asian coast extend the known eastward range of 
Asian fish, as shown by tagging, to 155°W. in the 
Gulf of Alaska. Support is thus given to a previous 
finding from Japanese scale studies that pink salmon 
resembling East Kamchatka fish in average circulus 
counts were present at 155°W.-160°W. in 1959. The 
recovery on the high seas near Karaginski of three 
pink salmon tagged in coastal operations by the 
Alaska Department of Fish and Game added ad
ditional data on migrations of East Kamchatkan pink 
salmon in 1963. The three fish were tagged on June 
15 and 23 in East Anchor Cove on the south side of 
Unimak Island (approx. 54°30'N., 163°W. ). This 
is the first evidence that Asian pink salmon migrate 
through American coastal fishery areas. Representa
tives of the large " odd-year " runs to the Fraser 
River-Puget Sound region were tagged for the first 
time on the high seas. They occurred between 
latitudes 4 7°N. and 51 °N., the westernmost locality 
being at 133°W. 

The geographic distribution of other tag recoveries 
reported in 1963 is in general conformity with results 
obtained in previous years. 

It was believed that further investigations of the 
winter distribution of pink salmon should be under
taken and that increased emphasis should be given to 
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tagging of pink salmon on a large scale in the Gulf 
of Alaska during the spring and summer. 

iii. Distribution of chum salmon. The report of the 
Sub-Committee on Chum Salmon, as adopted by the 
Committee on Biology and Research and by the Com
mission, is contained in full in the Proceedings of the 
Tenth Annual Meeting (1963). The following sum
mary of new information on distribution and origin 
of chum salmon on the high seas is taken from that 
report. 

Chum salmon were virtually absent from salmon 
catches by research vessels during winter in the Gulf 
of Alaska, and between 44°N. and 54°N. at l65°W. 
The winter occurrence of chum salmon immediately 
north of the Aleutians in the west central Bering Sea 
was observed for the first time with the capture of 
two fish by a salmon research vessel. The catch of 
chum salmon per unit effort south of the central Aleu
tians during the winter of 1963 was approximately 
five times that observed in the previous winter. 

Chum salmon were widespread throughout the 
Gulf of Alaska during the spring of 1963, as they were 
in 1962. The catch per unit effort in 1963 was 
generally lower than that observed during the com
parable period in 1962. In the eastern Bering Sea, 
the largest concentration of chum salmon was observed 
at 57°N., l74°W., off the coast of northwestern Alaska. 
In the western North Pacific Ocean the largest con
centration of chum salmon was observed in the 
vicinity of 51 °N., 165°E., off the coast of southeastern 
Kamchatka. 

Fishing between July 22 and September II south 
of the Alaska Peninsula suggested that the peak of 
abundance of chum salmon in this area occurred in 
mid-August. Two-year-old chum salmon were about 
one-half as abundant in catches in 1963 as in those in 
1962, whereas the abundance of older chum salmon 
appeared to be about the same in the two years. 
Catches in the central North Pacific Ocean during 
July and August indicated a greater abundance of 
chums in August than in July. The chums appeared 
to be concentrated within 30 to 45 miles of shore. 
Young fish were generally more abundant in the 
catches than older fish. Two concentrations of chums 
in the Bering Sea were indicated by research vessel 
fishing in July. One concentration was at 58°N., 
175°W., the other at 59°N., 169°E. In the western 
North Pacific Ocean, chums appeared to be concen
trated in the vicinity of 47°N., 160°E. Tagging of 
maturing chum salmon in 1962 and 1963 was re
stricted mainly to the North Pacific Ocean. The 

results generally confirmed conclusions drawn by the 
Sub-Committee on Chum Salmon in 1961 and 1962. 
New findings for 1962 and 1963 include: 

For the first time, tagging in the Sea of Okhotsk 
provided a recovery in Hokkaido. 

The recovery in East Kamchatka of a chum tagged 
in the central part of the Gulf of Alaska in 1962 ex
tended the eastern known limit of intermingling 
between Asian and North American chums to 144°W. 
(at 53°30'N.). 

During April and May, in particular, chums present 
in the Gulf of Alaska eastward from 165°W. rep
resented a mixture of stocks bound for streams 
tributary to the Gulf of Alaska, for streams on the 
Bering Sea coast of North America, and for some Asian 
areas. Chums destined to these three general areas 
were segregated to some degree in the Gulf. Stocks 
bound for streams tributary to the Gulf were con
centrated in the northeastern portion of the Gulf. 
Stocks bound for streams on the Bering Sea coast 
of North America appeared to be concentrated in the 
central and western portions of the Gulf. Chums 
bound for Asian areas were found principally in the 
southern and western parts of the Gulf. Variations 
in certain scale characters of chums due to brood 
year and age-at-maturity differences restrict the 
development and application of classificatory pro
cedures (based on a combination of selected scale 
and meristic characters) to specific age groups of 
mature chums taken on the high seas. Differences 
in bone structure of chums from various areas are not 
sufficiently great to permit identification of fish from 
different stocks. 

iv. Distribution of coho and chinook salmon. The 
report of the Sub-Committee on Coho and Chinook 
Salmon, as adopted by the Committee on Biology and 
Research and the Commission, is contained in full 
in the processed volume entitled "Proceedings of 
the Tenth Annual Meeting (1963)". The following 
summary is taken verbatim from these Proceedings: 

"In 1962 an estimated 400,000 chinook salmon were 
taken in Asian waters and 2.9 million were taken in North 
American waters. 

" Lack of 1962 statistics from the U.S.S.R. in particular 
and from some North American sport fisheries make it 
impossible to compare the total Asian and North American 
coho salmon catches for 1962 but it was noted from the 
available statistics that catches were higher in 1962 than 
those reported for 1961. 

"The known distributions of chinook and coho salmon 
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remain similar to those described in the 1961 Report of the 
Committee on Biology and Research. 

" Tagging results were similar to those described for 
previous years. One immature coho salmon tagged off 
Southeast Alaska onJ uly 23, 1962, and recovered on Septem
ber 2, 1963, in Puget Sound again indicated that young 
coho salmon may make extensive migrations during their 
very early life in the sea. 

" Knowledge of intermingling between Asian and North 
American coho and chinook salmon was not materially 
advanced beyond that described in the 1961 Report of the 
Sub-Committee." 

v. Oceanography of the North Pacijic. Since begin
ning its scientific investigations in 1954, the Commis
sion has sponsored a continuing study of the oceanog
raphy of the North Pacific Ocean. The primary pur
pose of the oceanographic investigations is to develop 
an understanding of the effects of environmental 
conditions on the various stocks offish with which the 
Commission is concerned. Scientists from institu
tions concerned with the Commission's research pro
gram continued their oceanographic investigations in 
1963. Very briefly, the transport in, and the western 
extension of, the Alaskan Stream for the summer of 
1959 was examined in detail. Observations made in 
1963 showed that the western extension of the Alaskan 
Stream was similar to that of 1959. Winter surface 
temperatures were similar in 1962 and 1963 over 
most of the Subarctic Pacific. During the summer 
of 1963, surface temperatures were higher in the 
eastern Subarctic region and lower in the western 
Subarctic region than during the summer of 1962. 

4( d) Research Plans for 1964-Salmon and 
Oceanography 

At each annual meeting of the Commission the 
Committee on Biology and Research considers re
search plans for the coming year under the general 
program adopted by the Commission in 1954 (as 
modified from time to time) to implement the re
quirements of the Protocol. These research plans 
for investigation of salmon on the high seas in 1964 
are tentative in nature and subject to modification 
by the various participating agencies, as funds, equip
ment and staff require. Liaison and correspondence 
between research organizations through the Com
mission's Secretariat assists in the development and 
coordination of research plans each year. The fol
lowing sections outline the tentative research plans 
presented to the Commission by scientists representing 
each of the three countries. 

i. Canada. During 1964, the studies on marine 
salmon will be similar to those conducted in 1963, 
i.e., (I) A winter fishing operation (Jan. 3-Feb. 8) 
by the G. B. Reed, using longlines, to determine the 
distribution of the various species of salmon on the 
high seas of the Gulf of Alaska in the winter season 
and to investigate the distribution of the major stocks 
by means of tagging. This will be done in conjunc
tion with a similar United States operation which 
will cover waters farther west. (2) Fishing and 
tagging operations throughout the Gulf of Alaska in 
spring (April-June) by chartered vessels using long
lines. The G. B. Reed will take part in this program 
and will also experiment with vertical longlines and 
with trawling gear. (3) Fall operations (of uncertain 
duration) by the G. B. Reed, using trawls, to deter
mine the high seas distribution of salmon during their 
first year of ocean life. 

Oceanographic observations in the eastern Subarc
tic Pacific region will be continued on about the same 
scale as in 1963. Studies to monitor the oceano
graphic conditions and circulation will include, (a) 
continued observations at Ocean Station" P" (50°N., 
l45°W.) and oceanographic sections from there to 
the Canadian coast at six-week intervals, (b) continued 
daily observations at shore stations, (c) efforts to 
improve the Canadian Oceanographic Information 
Service established in 1961, to compile and distribute 
at frequent intervals data from various sources on the 
temperature structure. 

Assessments of existing information on growth and 
mortality rates of salmon during their high seas life 
will be continued, including evaluation of different 
mathematical models which can and have been used 
in assessing the advisability, from the point of view 
of yield, of high seas fishing. 

Studies on distribution and movement of young 
salmon will be continued both in coastal inlets, and 
offshore as far as existing sampling techniques permit. 
Particular emphasis will be placed on oceanographic 
conditions attending the offshore migration. Studies 
on food and parasites of young salmon in the sea will 
also be continued. 

Attempts to predict abundance of various com
ponents of the coastal runs of salmon will be continued, 
using high seas indices of abundance, and identifica
tion from scale characteristics. There is also envisaged 
an expanded program of correlation of physical 
oceanographic factors with knowledge of abundance, 
distribution and movement of high seas salmon, and 
coastal populations of groundfish. 



10 ANNUAL REPORT 1963- NORTH PACIFIC COMMISSION 

ii. Japan. The scale of Japanese research as a 
whole will be approximately the same as in 1963. 
A total of 18 research vessels will carry out salmon 
investigations and collect salmon samples during the 
period from April to August. They will employ 
driftnets and longlines in the northwestern North 
Pacific, Bering Sea, Okhotsk Sea and the Sea of Japan. 
The allocation of research vessels to the various regions 
had not been finalized. As in 1963, considerable 
emphasis will be placed on research in the Okhotsk 
Sea and the Sea of Japan. Investigations and collec
tion of samples on motherships will be continued on 
a scale similar to that in 1963. 

Japan will continue studies on salmon scale charac
teristics. Attempts will be made to study the charac
teristic features of salmon ecology which might be 
useful for racial studies. 

Tagging experiments by Japan will be carried out, 
using salmon caught by longlines, throughout the 
season in the northwestern North Pacific, Bering Sea, 
Okhotsk Sea and the Sea of Japan. In addition, it 
is planned to conduct extensive tagging operations in 
the northwestern North Pacific prior to the fishing 
season. 

Oceanographic observations in the North Pacific 
and the Bering Sea will be continued on about the 
same scale as in 1963. Emphasis in research will be 
placed on study of the relationships between the dis
tribution of salmon and oceanographic conditions. 
Information will be obtained from research vessels 
and motherships, as well as from oceanographic re
search vessels, for oceanographic analysis. 

m. United States. In 1963-64 the United States 
plans to complete its contributions to the remaining 
chapters of the joint comprehensive report. 

The United States will undertake major cruises in 
two periods of 1964 (winter and summer) to study the 
distribution and abundance of salmon on the high 
seas. Between January 6 and February 6 the re
search vessel George B. Kelez will join with the Cana
dian research vessel G. B. Reed in a cooperative study 
of the eastern North Pacific Ocean. The United 
States vessel will cover the area between 160°W. and 
180° and from the Alaska Peninsula and Aleutian 
Islands south to 41 °N. In order to collect fish suitable 
for tagging and to obtain information comparable 
with the Canadian studies, the Kelez will use primarily 
longlines setting in daylight hours. However, as 
weather and time permit, gillnets will be set at night 
in order to compare the catches from the two types 
of gear. As its part of the study, the Fisheries Re-

search Institute will provide longline gear and bait 
and tag all fish taken during this cooperative study. 
The second phase of the winter cruise will extend 
from February 7 to March 20. There are two alter
nate areas of study. One is in the Bering Sea between 
l72°W. and 175°E. repeating the observations made 
in winter, 1962. The other is to investigate the dis
tribution of salmon and oceanographic features of the 
western North Pacific south of the Aleutians and 
between 165°E. and 180°. It had not yet been 
determined which area will be occupied. 

The first summer cruise will be made by the George 
B. Kelez in May and June between 165°E. and 180° 
south of the Aleutians. The objective will be to 
obtain a series of catch data to compare with similar 
data from the Japanese commercial fleets fishing in 
the same general area and provide a basis for inter
pretation of catches by the two types of gear. The 
second summer cruise will extend from early July to 
mid-September and will make use of two vessels, the 
George B. Kelez and a chartered vessel. One vessel 
will study intensively the area between 160°W. and 
165°W. and from the peninsula to about 49°N. The 
the other vessel will operate between 176°W. and 
165°E. from the Aleutian Islands to about 49°N. 
The primary objective of the mid-summer operations 
will be to obtain information on the abundance and 
distribution of immature salmon in these two areas 
and their relation to oceanographic conditions. Gill
nets will be the primary gear used in the summer 
cruises. 

In addition to studies relating salmon abundance 
and distribution to the oceanographic features of the 
North Pacific Ocean and the Bering Sea, the United 
States will continue to study in detail the oceanography 
of an area in the northeast Pacific ( 40° -48°N.; east 
oflongitude 145°W.) in which work began in October 
and November 1963, in order to determine the type 
and amount of data required for short and long term 
predictions of oceanographic conditions. 

Plans for field work in tagging by the United States 
in 1964 are not yet final, and will depend in part on 
the outcome of winter operations, and in the Gulf 
of Alaska upon Canadian plans. The following general 
outline, however, was put forward. 

Plans are now being formulated for personnel from 
the Fisheries Research Institute to tag fish aboard the 
USBCF vessel George B. Kelez on its winter cruise as 
mentioned earlier. 

The main objective of Aleutian operations in sum
mer 1964 will be to obtain an index of abundance 
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and age composition of immature sockeye salmon in 
the central Aleutian Islands area upon which to base 
a forecast for the 1965 Bristol Bay run. It is felt that 
at least one more year's data are needed in which both 
purse seines and gillnets are used in indexing, partic
ularly in view of the probability of a large run. Fish 
taken during the indexing will, of course, be tagged in 
order to compare distribution and rate of return with 
that of previous years. A secondary objective will be 
to use a sonic tag to study behaviour and migration 
of salmon for one or two days following release. 
(Aleutian area-summer: No. of vessels, 1 ; Dates, 
June 15-August 15 (vessel from early Gulf work); 
Gear, purse seine, plus longline auxiliary gear.) 

Objectives in the Gulf of Alaska in summer 1964 
will be threefold: ( 1) To fish and tag over wide areas 
early in the season to compare abundance and dis
tribution of mature salmon with that of earlier years. 
The purpose will be to forecast general abundance 
one or two months prior to the fishing season. It is 
anticipated that this phase of the work will be coor
dinated with Canadian research, and that longlines 
will be the principal gear. (2) To fish and tag later 
in the season south of Kodiak Island to study abun
dance, movements, and coastal destinations of im
mature salmon (primarily sockeye). These will be 
tagged with three-quarter inch discs applied rapidly 
with a newly-developed tool-a method that promises 
a greatly increased rate of return one or two years 
later. Purse seines will be used principally for this 
work. (3) To capture and tag zero-ocean-age salmon 
of all specie~ along the northern periphery of the Gulf 
of Alaska. New tags and tools for tagging such small 
salmon are now being tested in the laboratory. (Gulf 
of Alaska area-summer: No. of vessels, 2; Dates, 
April 25-June 5 (objective 1), June 5-June 31 (one 
vessel, objective 2), August !-September 30 (one vessel, 
objective 3); Gear, longline (objective 1), purse seine 
(objectives 2 and 3).) 

In the laboratory, now that data from previous years 
are on IBM cards, several new analyses of distribution 
of age groups, individual rivers, etc., are being under
taken. Freshwater ages are also being read from 
earlier years' scales in order to refine distribution 
studies of sockeye salmon from several key tagging 
areas. Development of tags and tagging tools are 
continuing using trout as test animals. 

The laboratory phase of the morphology studies 
will be completed by January 1964. Further studies 
will be limited to analysis of the accumulated data. 
The United States will need no additional whole fish 
samples this year for racial studies. 

Scale studies are being intensified as the primary 
means of monitoring the racial origin of salmon taken 
on the high seas. About 20,000-25,000 scale samples 
taken from the " A " zone will be needed from 1964 
for these studies. A preliminary request for scale 
samples from the high seas and other areas was given. 

One of the most important phases of the immuno
logical studies is its use to determine the maturity of 
female salmon. Studies to date indicate that maturity 
can be detected as early as February before the 
gonads show any indication of development. In 
1963-64, it is planned to test all available samples 
for maturity by this method. The study of mixing 
of sub-populations of salmon in a few selected rivers 
and on the high seas will be continued. These studies 
will make use of the more than 100 test isoimmune 
sera developed in trout over the past several years. 

Studies of ocean growth and mortality will continue. 
It is hoped that funds will become available in 1964 
to begin preliminary field studies related to measuring 
ocean mortality. 

4(e) Abstention on Salmon 

Under the terms of the International Convention 
for the High Seas Fisheries of the North Pacific Ocean, 
Japanese fishermen are required to abstain from 
fishing salmon in the eastern Bering Sea and the 
eastern North Pacific Ocean and Canadian fishermen 
must abstain from fishing salmon in the eastern 
Bering Sea. The species and areas currently under 
abstention are defined in the Annex to the Convention. 
Only salmon will be dealt with here-actions on 
halibut and herring abstention will be described in 
later sections of this report. 

Article III(l)(a) of the Convention requires the 
Commission, in regard to any stock of fish under ab
stention, to study for the purpose of determining 
annually whether such stock continues to qualify for 
abstention under the provisions of Article IV. If 
the Commission determines that such stock no longer 
meets the conditions of Article IV, the Commission 
must recommend that it be removed from the Annex. 
The requirements given in Article IV may be para
phrased as follows: In order to qualify for abstention 
it must be proven (a) that a stock is fished so heavily 
that more fishing would not provide a substantial 
additional catch which could be sustained year after 
year, (b) subject to conservation measures based upon 
scientific research, for the purpose of maintaining or 
increasing its maximum sustained productivity and 
(c) su~ject to an extensive research program to dis
cover whether the stock is being fully utilized and to 



12 ANNUAL REPORT 1963 - NORTH PACIFIC COMMISSION 

find how its productivity may be maintained at a 
mrunmum. 

For stocks originally specified in the Annex, which 
included all salmon stocks of North American origin, 
no determination or recommendation as to whether 
such stocks continue to qualify for abstention could 
be made for five years after entry into force of the 
Convention, that is, prior to June 12, 1958. Since 
that time the Commission has annually studied the 
qualification of the stocks under abstention. The 
annual review of the qualification of the stocks for 
abstention has been conducted by the Commission 
on an in camera basis. The results of its studies have 
been reported at the final plenary session of each an
nual meeting. With respect to abstention, the con
clusion reached by the Commission, as entered in the 
record of the third plenary session of the 1963 Annual 
Meeting, is as follows: 

" With respect to all stocks listed in Sections 1 (a), 
1 (b), 1 (c) and 2 of the Annex to the Convention, no 
agreement was reached at this time as to whether such 
stocks continued to qualify for abstention. Therefore, 
the Commission makes no recommendation at this time 
that any stocks listed in the Annex no longer meet the 
conditions of Article IV of the Convention." 

Since Sections I (c) and 2 of the Annex refer to 
salmon, the effect of the above conclusion is that there 
will be no change in the salmon stocks under absten
tion in 1964; all salmon in the waters defined by the 
Annex to the Treaty will remain under abstention. 

4(f) Salmon Conservation Resolution 

In each of its past several annual meetings the 
Commission has had on its agenda an item calling for 
the consideration of salmon problems in high seas 
areas of intermingling. Again in 1963 this topic was 
considered at the Commission's annual meeting. As 
a conclusion to its discussions, the Commission agreed 
to the adoption of the following resolution for trans
mittal to the governments of the member countries: 

" In view of the results of scientific investigations to 
date as contained in the reports of the Committee on Biology 
and Research and in accordance with the objective of con
servation of fishery resources of the North Pacific Ocean, 

as expressed in the International Convention for the High 
Seas Fisheries of the North Pacific Ocean, the International 
North Pacific Fisheries Commission respectfully recommends 
to the governments of the Contracting Parties that full 
consideration be given to the conservation needs of these 
fisheries resources in the area of common concern when 
pr,eparipg fishing regulations for future operations.. Fur-

ther, it is essential that special attention be given to imple
mentation of adequate conservation regulations (patterns 
of fishing activities) with respect to the stocks of salmon." 

This resolution was transmitted to the Contracting 
Parties on November 28, 1963. It is expected that, 
in response, the member governments will give assur
ances to the Commission that appropriate attention 
will be given to the resolution when domestic fishing 
regulations are prepared. 

5. AcTIVITIES OF THE CoMMISSION CoNCERNING 

HALIBUT 

5(a) Background 

Questions pertaining to halibut (Hippoglossus stenole
pis) have been of increasing concern to the Commis
sion in the past several years. It may be helpful to 
summarize the past situation briefly before proceeding 
to a more detailed description of actions with respect 
to halibut taken by the Commission in 1963. 

Halibut originating along the coast of North Ameri
ca is one of the species which has been under absten
tion by Japan since the coming into force of the North 
Pacific Convention. Therefore, the Commission was 
required to conduct studies for the purpose of deter
mining annually whether the halibut stocks continued 
to qualify for abstention under the provisions of 
Article IV of the Convention. At the 1962 Annual 
Meeting of the Commission it was determined that 
the halibut stock of the eastern Bering Sea no longer 
met the abstention provisions of the Convention and 
it was therefore recommended that this stock be 
removed from the Annex to the Convention (i.e., no 
longer be subject to abstention by Japanese fishermen). 
In order for a stock to be removed from abstention, it 
is necessary that all three member governments ~p
prove the Commission's recommendation. In this 
case, approvals were received by the Commission on 
the following dates: From Japan on February 26, 
1963, from the United States on March 23, 1963, 
and from Canada on May 8, 1963. Therefore on 
May 8, 1963, Japanese fishermen were no longer 
required to abstain from fishing halibut in the eastern 
Bering Sea. 

At the Tenth Annual Meeting ( 1963) the Com
mission reviewed the results of joint halibut conserva
tion measures applied during the 1963 fishing season, 
reviewed the results of the research program, developed 
conservation recommendations for 1964, and continued 
development of its research program in the area. 

In the North Pacific Ocean south of the Alaska 
Peninsula and in the Gulf of Alaska the situation is 
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FIGURE I. Bering Sea halibut conservation areas, 1963 and 1964. Trawling vessels of countries signatory to the North 
Pacific Convention were not allowed to retain halibut caught incidentally in Areas A and B ; no trawling was allowed 
in Area C. The halibut catch quota for longline fishing in Area Bin 1963 was 11,000,000 pounds (5,000 metric tons) ; 
in 1964 this quota will be 6,393,340 pounds (2,900 metric tons). 

somewhat different from that in the eastern Bering 
Sea. In this great area, comprising the principal 
halibut fishing ground of Canadian and United States 
fishermen, no change has been recommended insofar 
as abstention is concerned. That is, Japanese fisher
men continue to abstain from fishing halibut in this 
area. However, the development of trawl fisheries 
for other species of groundfish in the area is proceeding 
rather rapidly. Japan operated one bottom trawler 
in the northern portion of the area during the winter 
of 1962-63 and three bottom trawlers and three bottom 
gillnetters in the region during the summer of 1963. 
The results of these fishing operations were carefully 
observed by Japanese, Canadian and United States 
scientists in order to plan for future protection of hali
but. A great many trawlers from the U.S.S.R. also 
operate in the northern Gulf of Alaska. 

More information on the activities mentioned above 
will be given in the following sections of this report. 

5(b) Halibut Abstention 

At the 1963 Annual Meeting, as required by the 
Convention, the Commission again conducted studies 
to determine whether any stock of halibut remaining 

in the Annex to the Convention continued to meet the 
abstention requirements 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 that any 
stocks now listed in the Annex no longer met the 
conditions of Article IV of the Convention. The 
practical effect of this is that halibut south of the 
Aleutian Islands and in the Gulf of Alaska continue 
under abstention from fishing by Japanese fishermen. 
Although the Treaty does not define the area within 
which halibut shall be considered as " originating 
along the coast ofNorth America", Japanese domestic 
fishing regulations require Japanese fishermen to ab
stain from fishing halibut east of the meridian of 
l75°W. Longitude. 

5(c) Conservation Measures for Bering Sea 
Halibut in 1963 

The interim meeting of the Commission held in 
Tokyo from February 5-15, 1963, had as its principal 
purpose the development of recommendations to 
the Contracting Parties for joint conservation measures 
for the halibut of the eastern Bering Sea. The rec
ommended measures were for application if all the. 
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Contracting Parties accepted the Commission's rec
ommendation for removal of the halibut stock of the 
eastern Bering Sea from abstention (which occurred 
on May 8, 1963). 

All members of the Commission recognized the 
seriousness and difficulty of the task they faced. The 
problem of developing mutually acceptable conserva
tion regulations for protection of the halibut stock of 
the eastern Bering Sea has many complications. The 
specialized Canadian-United States fleet of moderate
sized vessels takes halibut only and uses only longline 
gear. The much larger Japanese fleet, consisting of 
many kinds of line and net vessels, fishes the same 
waters for many species not sought by fishermen of 
the United States or Canada. The U.S.S.R., not a 
party to the North Pacific Fisheries Convention, has 
extensive trawl fisheries in the region. The 1962 
Japanese bottomfish catch in the eastern Bering Sea, 
not including halibut, was approximately 850,000,000 
pounds. The maximum United States-Canadian 
halibut catch in the Bering Sea had occurred in 1962 
and was approximately 7.3 million pounds (dressed, 
heads off). Halibut are found wherever suitable 
grounds are located throughout the Bering Sea. The 
Canadian-United States longline halibut fishery had 
concentrated in the eastern Bering Sea while Japanese 
longline fishermen had actively taken halibut along 
the edge of the continental shelf in the western por
tions of the Bering Sea. 

The following is a direct quotation from the report 
of the 1963 interim meeting of the INPFC on the 
subject of halibut conservation measures for the hali
but of the eastern Bering Sea in 1963: 

" At the interim meeting each national section of the 
Commission expressed fully its views on necessary and ap
propriate conservation measures for the stock and area in 
question. In view of the results of research now available 
and taking into consideration the fact that the United States 
and Canada have long taken measures for the conservation 
of halibut in the eastern Bering Sea on the recommendation 
of the International Pacific Halibut Commission, the Inter
national North Pacific Fisheries Commission respectfully 
recommends to the governments of the Contracting Parties 
the following measures for the conservation of halibut in the 
eastern Bering Sea. These measures will be required for 
the purpose of halibut conservation at such time as all the 
Contracting Parties accept the Commission's recommenda
tion that halibut of the eastern Bering Sea be removed from 
the Annex to the International Convention for the High 
Seas Fisheries of the North Pacific Ocean : 

" I. That the area within which these joint conserva
tion measures shall apply is that portion of the Bering Sea 

lying east of the meridian of 175 degrees west longitude. 

"2. That the period within which these measures shall 
apply is from 0000 hours on March 25, 1963, to 2400 hours 
on March 24, 1964. 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 lbs.) in weight may be retained at any time by 
any fishing vessel of any of the Contracting Parties. 

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

" 5. That within the joint conservation area the open
ing date for the retention of halibut by any fishing vessel of 
any of the Contracting Parties shall be 1800 hours, March 
25, 1963. 

" 6. Outside the triangular area as defined in item 7, 
fishing vessels of any Contracting Party shall not retain any 
halibut captured after 1800 hours on October 15, 1963, 
except as stated in item 8 below. 

" 7. That within the triangular area bounded by a line 
connecting Cape Navarin and the northern tip of Cape 
Sarichef, Unimak Island; the meridian of l70°W. longitude; 
and the Aleutian Islands: (a) the catch quota for halibut 
for the 1963 season shall be 11,000,000 pounds or 5,000 
metric tons to be computed with heads off and entrails 
removed, (b) fishing vessels of any Contracting Party shall 
not retain any halibut captured after 1800 hours on the date 
the catch quota has been reached or after 1800 hours on 
October 15, 1963, whichever is earlier. 

" 8. That, outside of the triangular area defined in 
item 7 above, linefishing vessels may retain incidentally
caught halibut at a ratio of one pound of halibut for each 
seven pounds of other species until 1800 hours, November 
15, 1963. 

" 9. All vessels employing any type of net trawl gear 
shall return to the sea immediately any halibut taken within 
an area bounded by the meridian of 175 degrees west 
longitude ; the Aleutian Islands and the Alaska Penisula; 
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 degrees west 
longitude, and a line from this point to the intersection of 
the meridian of 175 degrees west longitude with the line 
from Cape Navarin to the northern tip of Cape Sarichef on 
Unimak Island. 
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" The Commission takes note, in relation to the above 
recommendations for conservation measures in the eastern 
Bering Sea, that the Government of Japan, as a domestic 
meamre in 1963, intends to prohibit trawling of all kinds 
in an area defined as follows : 

"An area delimited by the line of 160° west longitude; 
a line connecting the point of 58°10' north latitude, 160° 
west longitude, and the point of 57°10' north latitude, 163° 
west longitude ; the line of 163° west longitude; a line 
running from the point of 56°20' north latitude, 163° west 
longitude, through the point of 56° north latitude, 164° 
west longitude, 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 connecting Cape Navarin 
and the northern tip of Cape Sarichef; the Aleutian Islands; 
and the Alaska Peninsula. 

"This action by Japan will, to a great extent, afford 
protection for the young juvenile halibut known to be 
concentrated in the region. 

" The Commission also notes that, in relation to the 
above recommendations, the Government of Japan intends 
to establish for 1963 a minimum size limit of 66 centimeters 
for retention of halibut throughout the Bering Sea. 

" Further, the Commission records that it is developing 
a research program to provide information which will 
extend and improve the scientific basis for the conservation 
of the groundfish of the Bering Sea." 

At its 1963 interim meeting the Commission also 
established procedures for administering halibut con
servation measures in the Bering Sea in 1963. The 
Commission recognized the necessity of close and 
continuous liaison with the International Pacific 
Halibut Commission, which is thoroughly experienced 
in matters of administration of halibut fisheries and 
which develops recommendations for regulation of the 
fishing activities of Canadian and United States halibut 
fishermen (Japan is not a member of the IPHC). A 
daily reporting system for Japanese halibut fishing 
vessels in the eastern Bering Sea was established, 
reports arriving at the INPFC offices in Vancouver, 
via Tokyo, by cable. A somewhat more complex and 
slower system was established by the IPHC for United 
States and Canadian vessels, requiring each such 
vessel to call at Sand Point, Alaska, after completing 
its trip in the Bering Sea, to declare to a designated 
officer its total catch of halibut by weight from the 
quota area. This information was then relayed to 
INPFC headquarters via the International Pacific 
Halibut Commission. 

The results of the 1963 fishery will be described in 
the following section of this report. 

5(d) Results of the 1963 Halibut Fishery in the 
Bering Sea Quota Area 

The 1963 halibut fishery in the Bering Sea quota 
area was unusual in several respects. First, it was the 
first season in which Japanese vessels were allowed to 
participate in the halibut fishery. Second, because 
the Commission's recommendation for removal of 
halibut of the eastern Bering Sea from abstention did 
not take effect until May 8, the first part of the season 
witnessed a fishery only by Canadian and United 
States halibut vessels. These vessels, which began 
fishing under IPHC regulations on March 25, had 
substantially all withdrawn from the Bering Sea in 
order to fish in areas to the south before the Japanese 
fishermen were allowed to take halibut, beginning on 
May 8. Unlike Canadian and United States vessels, 
Japanese longliners are also interested in catches of 
other bottom species, particularly Pacific cod (Gadus 
macrocephalus) and sablefish (Anoplopoma fimbria). The 
Japanese longliners in the quota area pursued an 
active fishery for these species both before and after 
May 8, the date when they were first allowed to retain 
halibut. 

The Committee on Biology and Research estab
lished a Sub-Committee on Bering Sea Groundfish 
to deal with matters indicated by its title during the 
1963 Annual Meeting. The following verbatim ex
tract from the report of this Sub-Committee gives a 
brief summary of the results of the fishery in 1963: 

" 1. The Sub-Committee on Bering Sea Groundfish 
met during the week of November II, 1963, to study results 
of the 1963 commercial fisheries and research on groundfish 
in the Bering Sea, with the view to (a) developing informa
tion which would assi~t in formulating conservation measures 
for halibut in the eastern Bering Sea in 1964, and (b) con
sidering needs for further research. 

"2. Nineteen Japanese motherships, attended by 255 
catcher boats, operated in the waters of Bering Sea in 1963. 
To October 10, their catch amounted to 305,000 metric 
tons (671 million pounds) of bottomfish, shrimp and herring. 
The United States and Canadian fishery was prosecuted 
by small vessels and their catch of 4,952 metric tons con
sisted entirely of halibut (10.89 million pounds, round 
weight). 

"3. The Japanese catch of halibut from Bering Sea in 
1963 was 9,666 metric tons, of which 7,442 tons came from 
Bering Sea (west of 170°W.) and 2,224 tons came from 
waters east of 170°W. The Canadian and United States 
catch, converted to comparable figures in round weight, was 
approximately 322 metric tons west of 170°W. and 4,626 
metric tons to the east. 
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" 4. Within the triangular " quota area " of eastern 
Bering Sea, the halibut catch by the three countries, ex
pressed in round weights, was as follows: 

Canada: 
Japan: 
United States : 
Total: 

5,397,100 lbs. 
4,892,800 lbs. 
4,277,200 lbs. 

14,567,100 lbs. 

(2,453.2 m.t.) 
(2,224.0 m.t.) 
(1,944.2 m.t.) 
(6,621.4 m.t.) 

"In terms of" dressed" weight (IPHC conversion factor), 
the total was 10,944,000 pounds (4,974 metric tons), or 
56,000 pounds (25.4 metric tons) short of the quota agreed 
upon at the 1963 interim meeting of the Commission in 
Tokyo. 

"5. Most of the Canadian and United States catch of 
halibut from the quota area was taken between March 25 
and the end of April. Because all parties to the Conven
tion did not agree to removal of eastern Bering Sea halibut 
from abstention until May 8, Japan's entry into the fishery 
was delayed until after that date. Most of the halibut 
catch by Japan was taken between the middle of May and 
the middle of June. 

" 6. The average size of halibut landed from the quota 
area by Canadian and United States fishermen was greater 
than that recorded from Japanese landings. The difference 
is attributed to a difference in the selectivity of longline 
gear used by Japanese and North American fishermen. 
This was supported by evidence from research vessel stu
dies. 

" 7. Historical data on age composition of halibut in 
the region of the Bering Sea " edge " (now enclosed by the 
quota area) show that there has been a decline in the abun
dance of relatively old halibut since 1958, and the fishery 
has become increasingly dependent on younger age groups. 
In the light of the recent history of fishing in that region, 
such changes are to be expected. The 1951 year class of 
halibut has made a strong contribution to the catch in 
southeastern Bering Sea in recent years, as has been the 
case in regions to the south and east of the Alaska Peninsula. 
Strong support from the 1954 year class was expected, but 
such has not occurred. 

" 8. In company with the change in age composition, 
relative abundance, as measured by catch per unit of effort, 
has followed a downward trend since 1958. The change 
between 1962 and 1963 was sharper than in previous years 
'and may be a reflection of the abrupt increase in catch in 
1962. The still larger removals in 1963 might be expected 
to result in further reduction of the stock in 1964 unless 
there is a particularly heavy recruitment. From the availa
ble information on age composition, there is no suggestion 
that incoming year classes are of a strength which is above 
the average for the past six years." 

5 (e) Bering Sea Groundfish Research Program 
for 1964 

At the 1963 Annual Meeting of the Commission, the 
Sub-Committee on Bering Sea Groundfish reviewed 
the research program it had recommended at the 
interim meeting held in Tokyo in February 1963, 
commented on progress to date and listed additional 
items of information required. The pertinent por
tion of its report is quoted below: 

" ( 1) It was recommended that a uniform system of defining 
statistical areas be adopted, that it be based on unit areas of one 
degree of longitude by 30 minutes of latitude, and that a numerical 
.rystem of coding be adopted provisionally. 

In 1963, a uniform system of defining and coding of 
statistical areas was adopted by the agencies of the three 
national sections. However, at the time of the Tenth 
Annual Meeting, Japanese Fisheries Agency statistics 
were not available in that form. It is anticipated that 
such records will be completed by the end of February, 
1964. Discussion of the procedure for grouping or 
consolidating the data will be conducted through corres
pondence among members of the Sub-Committee. 

The Japanese representative advised that the Fisheries 
Agency is now studying ways and means of obtaining 
detailed information while the fishery is in progress and 
in a form that is fully usable at the time of the annual 
meeting. 

" (2) It was recommended that catches be recorded by statistical 
unit area, by month, by type of gear and by species. 

These details are now being assembled by the Japanese 
Fisheries Agency, as well as by IPHC. Concerning 
halibut catches in the quota area, the Sub-Committee 
now further recommends that records for 1964 be as
sembled by day, rather than by longer time intervals of 
ten days or one month. 

" (3) It was recommended that fishing effort be recorded for 
the various types of fishing gear employed in Bering Sea and in 
detail comparable to that mentioned in item (2), above. 

This information is now being collected, and the J apa
nese Fisheries Agency is studying the problem of defining 
a standard unit of Japanese longline gear. To accom
pany records of halibut catch by day in the quota area, 
the Sub-Committee recommends that similar data on 
fishing effort be assembled in 1964. 

" ( 4) It was recommended that sampling of catches for length, 
sex and age composition of important groundjish species (including 
halibut) be conducted with as much thoroughness as possible. 

Sampling programs of the participating agencies are 
now in progress. It was noted that information on 



REPORTS OF MEETINGS 17 

length composition of halibut taken by Japanese fisher
men in the quota area in 1963 was incomplete. Further 
data will be provided at a later date. Likewise, infor
mation on the size composition of halibut taken by 
Japanese fishermen in 1963, in regions west of 170°W., 
will be submitted when available. 

As yet, Japanese scientists have not developed a routine 
procedure for age determination of halibut. However, 
this is about to begin and agreement has been reached 
for exchange of samples between Japanese and IPHC 
scientists to expedite development of unified techniques. 
The Sub-Committee recognized the importance of 
obtaining full information on the age composition of 
halibut in various regions of Bering Sea and of develop
ing better information on growth rates in those regions. 
Accordingly, it urges that work on age determination of 
halibut be advanced as rapidly as possible. 

" (5) It was recommeruied that special effort be made as soon 
as possible to establish the inter-relationships of halibut in the 
western arui eastern Bering Sea and in waters to the south of the 
Alaska Peninsula. 

The Sub-Committee notes with satisfaction that efforts 
of the Japanese Fisheries Agency to tag halibut in the 
western Bering Sea were increased in 1963 and that 
plans have been made to continue this work in 1964, as 
well as to tag further numbers of halibut in the quota 
area. Additional tagging was conducted by IPHC in 
1963 in and near the quota area and a winter tagging 
program both in the quota area and south of the Alaska 
Peninsula is now in progress. These various tagging 
projects should yield information which will clarify the 
relationships between halibut in the quota area and those 
in adjacent regions. 

" (6) It was recommended that the respective national sections 
make an earry exchange of information on the construction and other 
details of longline gear used by Japanese and North American 
fishermen, and that consideraion be given to the need for conducting 
experiments on the relative efficiency of these gears (including the 
effects of different types of bait). 

During 1963, descriptions of the construction details of 
the two kinds of gear were exchanged. To supplement 
information which may be obtained by concurrent fishing 
of Japanese and North American commercial longliners 
in 1964, the Sub-Committee recommends that research 
vessels of the respective countries conduct experiments 
with the two types of gear at the earliest opportunity, 
preferably in 1964. 

It was noted that Japanese scientists will study and 
assess the effects of the relative economic attractiveness 
of species associated with halibut upon the gear to be 
used to fish halibut. 

"ITEMS OF ADDITIONAL INFORMATION 
REQUIRED BY THE SUB-COMMITTEE 

" ( 1) Catch statistics of the Japanese fishery. 

" Information available to the Sub-Committee for pre
paration of its report was incomplete, because the 1963 
Japanese fishery was still in progress. It is recommended 
that tables of data on this fishery be completed (and revised 
if necessary) at the earliest opportunity. 

" (2) Siz;e composition of halibut. 

"For purpose of comparison with japanese data on the 
size composition of halibut in commercial catches from the 
western Bering Sea in 1961 and 1962, it is recommended 
that IPHC data for those years, in eastern Bering Sea, 
(previously submitted in the form of age frequencies) be 
converted to a comparable basis and submitted at the 
earliest opportunity. 

"Furthermore, it is recommended that 5 em. intervals 
(50-54, 55-59, 60-64, .. . etc.) be adopted as the standard 
for summarizing future submissions of length-frequency 
data on halibut. 

" (3) Age arui growth of halibut. 

"The Sub-Committee wishes to reiterate its views ex
pressed above, concerning the need for development of 
reliable information on the age composition and growth 
rate of halibut in all regions of Bering Sea. Furthermore, 
there is need for exchange of information on the length
weight relationship of halibut in these regions. 

" (4) Halibut catches in the western Bering Sea. 

"The Sub-Committee notes that the Japanese catch of 
halibut in the regions west of 175°W. declined sharply 
between 1961 and 1963, and accordingly recommends that 
this change be evaluated in the light of changes in fishing 
effort and size composition of the catches. 

" (5) Yellowfin sole catches in the eastern Bering Sea. 

"During the past few years Japanese production of 
yellowfin sole has declined markedly. The Sub-Committee 
recommends that analysis of available information be 
undertaken to determine the causes of this deline." 

5(f) Conservation Measures for Bering Sea 
Halibut in 1964 

At its Tenth Annual Meeting (1963) the Commis
sion established an ad hoc committee to recommend 
the level of the halibut quota in the Bering Sea and 
such other measures as appeared necessary for the 
protection of the fishery in 1964. Members of the 
committee agreed that the scientific evidence on hand 
was inadequate to provide precise information on the 
amount of halibut that should be removed from the 
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halibut stock of the eastern Bering Sea in 1964. 
Several more years of research were required before 
improved methods of estimating the allowable catch 
could be established. Each national section, how
ever, differed somewhat in its view on the extent to 
which the 1964 quota should be reduced and/or the 
area to which it should be applied. These views, 
which are described in the Proceedings of the Tenth 
Annual Meeting ( 1963), can be summarized very 
briefly as follows: The Canadian members of the 
committee believed that the quota should be estab
lished at 5.8 million pounds in 1964 and that the 
quota area should be extended westward to 175°W. 
Longitude. The Japanese members of the committee 
felt that a quota of 7. 7 million pounds would ade
quately safeguard the halibut stocks in 1964 and that 
the quota area should remain unchanged from 1963 
(170°W. Longitude). The United States members 
of the committee advocated a quota of five million 
pounds and an extension westward of the quota area 
to 175°W. Longitude. 

Taking into account the views expressed by members 
of the committee, all of which agreed on the need 
for a substantial reduction in the halibut quota for the 
eastern Bering Sea in 1964, the Commission adopted 
a recommendation that the governments of the Con
tracting Parties adopt the following measures for the 
conservation of the halibut in the eastern Bering Sea 
m 1964: 

" I. That the area within which these joint conserva
tion measures shall apply is that portion of the Bering Sea 
lying east of the meridian of 175 degrees west long1tude. 

"2. That the period within which these measures shall 
apply is from 0000 hours on March 25, 1964, to 2400 hours 
on March 24, 1965. 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 lbs.) in weight may be retained at any time 
by any fishing vessel of any of the Contracting Parties. 

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

" 5. That within the joint conservation area the open
ing date for the retention of halibut by any fishing vessel of 
any of the Contracting Parties shall be 1800 hours, March 
25, 1964. 

"6. Outside the triangular area as defined in item 7, 
fishing vessels of any Contracting Party shall not retain any 
halibut captured after 1800 hours on October 15, 1964, 
except as stated in item 8 below. 

" 7. That within the triangular area bounded by a line 
connecting Cape Navarin and the northern tip of Cape 
Sarichef, Unimak Island; the meridian of 170"W.longitude; 
and the Aleutian Islands: (a) the catch quota for halibut 
for the 1964 season shall be 2,900 metric tons or 6,393,340 
pounds to be computed with heads off and entrails removed, 
(b) fishing vessels of any Contracting Party shall not retain 
any halibut captured after 1800 hours on the date the catch 
quota has been reached or after 1800 hours on October 15, 
1964, whichever is earlier. 

" 8. That, outside of the triangular area defined in 
item 7 above, linefishing vessels may retain incidentally
caught halibut at a ratio of one pound of halibut for each 
seven pounds of other species until 1800 hours, November 
15, 1964. 

" 9. All vessels employing any type of net trawl gear 
shall return to the sea immediately any halibut taken within 
an area bounded by the meridian of 175 degrees west 
longitude; the Aleutian Islands and the Alaska Peninsula; 
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 degrees west lon
gitude, and a line from this point to the intersection of the 
meridian of 175 degrees west longitude with the line from 
Cape Navarin to the northern tip of Cape Sarichef on 
Unimak Island. 

" The Commission takes note, in relation to the above 
recommendations for conservation measures in the eastern 
Bering Sea, that the Government of Japan, as a domestic 
measure in 1964, intends to prohibit trawling of all kinds in 
an area defined as follows : 

" An area delimited by the line of 160° west longitude ; 
a line connecting the point of 58°101 north latitude, 160° 
west longitude, and the point of 57°10' north latitude, 163° 
west longitude; the line of 163° west longitude; a line 
running from the point of 56°20' north latitude, 163° west 
longitude, through the point of 56° north latitude, 164° 
west longitude, 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 connecting Cape 
Navarin and the northern tip of Cape Sarichef; the Aleutian 
Islands ; and the Alaska Peninsula. 

"This action by Japan will, to a great extent, afford 
protection for young juvenile halibut known to be con
centrated in the region. 
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" The Commission also notes that, in relation to the 
above recommendations, the Government of Japan intends 
to establish for 1964 a minimum size limit of 66 centimeters 
for retention of halibut throughout the Bering Sea. 

"Further, the Commission records that it is continuing 
to develop a re~earch program1 to provide information which 
will extend and improve the scientific basis for the conser
vation of the groundfish of the Bering Sea." 

It may be noted that the recommendations for 
conservation measures for 1964 are substantially 
identical to those for 1963, except that the quota has 
been reduced from 11 million pounds (5,000 metric 
tons) to 6,393,340 pounds (2,900 metric tons). 

S(g) Administrative Measures for the 1964 
Bering Sea Halibut Quota 

The Commission adopted the following report of 
a sub-committee which was established for the purpose 
of recommending administrative measures to imple
ment the conservation measures for Bering Sea halibut 
m 1964: 

"For purposes of conversion from metric to English 
units and vice versa, the Sub-Committee recommends that 
the conversion factor be 2,204.6 pounds per metric ton. 

"The Sub-Committee considered a Canadian proposal, 
made in the parent committee, that all vessels longlining 
(for species other than halibut) in the quota area prior to 
the opening of the halibut season be required to remove 
their gear from the water for an unspecified period of hours 
or days immediately prior to the opening of the halibut 
season, three days having been suggested. 

"The United States member of the Sub-Committee 
supported the Canadian proposal in principle and pointed 
out that there was an inequity in the present situation, 
since Canadian and United States halibut fishermen, under 
regulations customarily recommended by the IPHC, could 
not put their gear in the water until the opening hour of 
the halibut season. Japanese longline gear, operating for 
species other than halibut, would already be in place on 
the grounds and would unavoidably pre-empt the grounds 
before Canadian and United States gear could legally 
enter the water. 

"The Japanese member of the Sub-Committee stated 
that appropriate measures will be voluntarily taken to 
remove all longline gear from the water for a period of 48 
hours prior to the opening of the halibut fishing season in 
the triangle area, although it involves difficulties both 
practical and legal to take such measures. 

1 This research program is summarized on page 16 of this 
report. 

" Exchange of fishing information. The Sub-Committee 
agreed that appropriate information should be provided by 
each country to the Commission on the following subjects: 

" a. As complete pre-season information as possible on 
the size of vessels, amount of longline gear and 
number of crew of each catcher vessel licensed to 
operate in the quota area for halibut in 1964 and the 
estimated number of such licensed vessels expected 
to actually operate in the area. 

" b. Predictions, during the season, on the number of 
vessels expected to operate in the quota area in order 
to allow the Commission to predict approximate 
fishing effort in the area during remaining parts of 
the season and thus improve its prediction of the 
date of attainment of the quota. 

" In addition, the Sub-Committee notes that industry 
representatives present at the meeting agreed to exchange 
information on fishing practices and customs of longline 
fishermen of the three countries in the quota area, and com
mends such exchange of information, believing that it will 
lead to more efficient and harmonious reiationships between 
fishermen in the area. 

"Place of reporting. The data required should be re
ported to the headquarters of the Commission in Vancouver, 
Canada. The Sub-Committee recommends, as a practical 
measure, that the staff of the International North Pacific 
Fisheries Commission maintain continuous liaison with the 
staff of the International Pacific Halibut Commission, which 
is thoroughly experienced in matten of administration of 
halibut fisheries, in order to improve the interpretation 
of the catch and effort data for the purpose of determining 
the closure date. The Sub-Committee also recommends 
that the Canadian and United States Sections of the Inter
national North Pacific Fisheries Commission recommend 
to their governments that they request their Commissioners 
on the International Pacific Halibut Commission to have 
their staff work closely with the staff of the International 
North Pacific Fisheries Commission in assembling and 
interpreting the catch and effort data and determining the 
closing date. 

"Reporting system for Japanese vessels. All Japanese vessels 
taking halibut within the Bering Sea quota area land their 
catches daily on motherships in the vicinity, except when, 
on occasion, weather or other factors delay delivery to the 
motherships for an additional short period of time. Govern
ment inspectors aboard motherships will cable daily re
ports of the total daily landings of halibut by weight (dressed, 
heads off), the number of vessels making halibut landings and 
the total number of days of halibut fishing that the total 
landings represent (if it differs from the number of vessels) 
to the Fisheries Agency in Tokyo by noon of the day follow-
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ing the landings. On the same day the Fisheries Agency 
will cable this information to the headquarters of the Com
mission in Vancouver. 

"Reporting system for Canadian and United States vessels. The 
Sub-Committee took note of the need for reporting from 
the Canadian and United States fleets at short time intervals, 
daily if possible, of the same kinds of information requested 
from the Japanese fleets. The Sub-Committee was informed 
by the representatives of the Canadian and United States 
Sections that there was no objection on their parts to estab
lishing such a reporting requirement, but that creating the 
necessary reporting mechanisms would involve technical 
problems which could not be solved in the short time re
maining at this meeting of the Commission. It is therefore 
recommended that the Commission bring to the attention 
of the Governments of Canada and the United States the im
portance of such reporting from their fleets to the implemen
tation of the Commission's recommendation regarding a 
quota for the eastern Bering Sea, and request those govern
ments to make every effort to arrange for such reporting 
during the 1964 season and to inform the Commission at the 
earliest practicable date of the nature of whatever arrange
ments might be made. 

" Catch bulletins. The Secretariat of the International 
North Pacific Fisheries Commission should issue information 
bulletins to the Commissioners of the International North 
Pacific Fisheries Commission, the three Contracting Parties, 
and other individuals and organizations concerned, report
ing the daily catches and cumulative total catch of halibut 
from the Bering Sea halibut quota area. The frequency of 
such bulletins should be left to the discretion of the Secretariat 
with the understanding that they will be issued on a daily 
basis as attainment of the total quota is approached. 

"Closure recommendations. The Commission should del
egate to the Executive Director the authority to determine 
the date on which the Bering Sea halibut quota shall be 
deemed to have been caught. The Executive Director shall 
inform the Commission and the Contracting Parties of the 
date on which he deems the quota will be caught. At the 
time that the Contracting Parties are advised by the Execu
tive Director of the date on which it is expected that the 
quota will be reached, the Executive Director shall publicly 
announce this date in order that fishermen of the three 
countries shall have as much advance notice as possible 
of the time of expected closure of halibut fishing within 
the Bering Sea quota area. The Sub-Committee clearly 
recognizes the practical importance of maximum advance 
notice to all fishermen fishing or intending to fish in the 
quota area." 

5(h) Halibut-Gulf of Alaska-1963 

Background. At its Ninth Annual Meeting, in 
November 1962, the Commission studied the question 

of the effects of trawling for other species of ground
fish on the halibut stocks in the Convention area. In 
the course of these deliberations, the Japanese National 
Section informed the Commission of its plans for trawl 
fishing in waters of the eastern North Pacific Ocean 
south of the Aleutian Islands and in the Gulf of Alaska 
during 1963 as follows: 

"The operations of Japanese trawling vessels in 1963 in 
this region will be experimental commercial operations with 
as much coordination as possible with the research program 
of the United States and Canada. No motherships will be 
sent to this region in 1963. One bottom trawler during the 
winter season and not more than four bottom trawlers during 
the summer season 1963 will be permitted to operate in this 
region. Additional trawlers using only " off-the-bottom" 
type trawl gear, believed to have little effect on the halibut 
stocks, may be used experimentally. All vessels will observe 
the condition that halibut caught incidentally will be re
turned to the sea immediately. In addition, fixed gear set 
by United States and Canadian fishermen will be avoided. 
Data from all trawl fishing operations will be submitted to 
the Commission in a form which is most useful for scientific 
studies. 

"It was also understood that Japan would invite, upon 
request, scientific observers from the United States and 
Canada aboard the Japanese vessels and that Japanese 
trawling vessels would exercise great care in areas where high 
densities of halibut were encountered." 

At the 1962 Annual Meeting the Commission also 
appointed a small committee of scientists, subsequently 
named the Gulf of Alaska Groundfish Committee, to 
advise on the kinds of information that would be 
required to assess the effects on halibut of the proposed 
Japanese trawl fishery for other species of groundfish 
in the Gulf of Alaska. The Gulf of Alaska Ground
fish Committee has met on several occasions since 
1962 and has had as its objective the preparation of 
joint factual summaries of information on the dis
tribution and inter-relationship of halibut and other 
groundfish in the Gulf of Alaska region. Staff mem
bers of the International Pacific Halibut Commission 
continued to participate in the work of the Gulf of 
Alaska Groundfish Committee. 

Current activities. At the 1963 Annual Meeting the 
Gulf of Alaska Groundfish Committee had for its 
consideration sixteen new documents dealing with 
operations of Japanese commercial vessels, operations 
of research vessels, reports of Canadian and United 
States observers aboard Japanese vessels and other 
miscellaneous items of information, all pertaining to 
1963. In a carefully prepared and detailed report 
on its assignment, which was adopted by the Com-
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mission, the Committee presented the following sum
mary and conclusions. 

" 1. The last in a series of trawl surveys, conducted by 
the International Pacific Halibut Commission, was com

pleted in 1963 in the eastern part of the Gulf of Alaska. The 
results conform in a general way with those obtained from 
earlier surveys with respect to the percentage of stations at 
which halibut were taken, and the percentage of halibut of 
unmarketable sizes in the trawl catches. No areas of halibut 
concentration were indicated during the seasons covered 
(autumn and winter), but the extent of the survey was limited 
by unfavourable weather. 

" 2. A major part of the present report deals with re
sults of a limited commercial operation conducted by Japan 
in the region from Middleton Island westward to Unalaska 
Island. A large stern-trawler, two smaller side-trawlers and 

a factoryship, attended by three sunken-gillnet vessels, were 
engaged in fishing at various intervals from February to 

November. Fisheries Agency statistics and reports, as well 
as reports of observers were available for only a part of the 
1963 fishery. Thus, the Committee was unable to make a 
complete appraisal of the results. 

" 3. Difficulty was encountered m obtaining a broad, 
synoptic picture of the distribution and abundance of halibut 
in relation to other groundfish, because the commercial 

operations tended to be clustered in areas and at depths 
where concentrations of these other groundfish (as well as 
shrimp) were found to be economically attractive. Com

parisons among areas were made difficult by seasonal changes 
in the distribution of fishing effort and by unsolved problems 
created by differing vessel efficiencies. 

"4. According to official Japanese records, which were 

available to the Committee (February through late summer), 

trawlers caught 4,700 metric tons (10.34 million pounds) of 
groundfish, of which 74% was Pacific ocean perch. Trawl 
fishing specifically for shrimp occurred in shallower water 
than that for groundfish and yielded 470 metric tons (1.03 
million pounds). Sunken gillnets were fished in deeper water 
than the other two types of gear and yielded I ,555 metric 

tons (3.42 million pounds) of which 96% was blackcod. 

" 5. Incidentally caught halibut were returned to the 
sea. The numbers of fish amounted to 2, 702 in 328 drags 
by the stern-trawler, 2,343 in 372 drags by the side-trawlers 

fishing for ocean perch and 1,834 in 287 drags by shrimp 
trawls. A total of 72 halibut was caught by 1,072 unit
operations of sunken gillnet. 

" 6. Observers from the United States and Canada were 
aboard the Japanese vessels during a large part of the opera

tion. On the basis of their reports the following points are 
indicated: 

(a) Depending on area and type of gear, the average per
centage of halibut (by weight) in the total catches ranged 

between 0.0 and 6.1 per cent. Percentages on the upper 
part of this range tended to occur where trawling for ocean 
perch and shrimp was relatively unsuccessful. 

(b) In the Albatross area, incidental halibut catches 
amounted to about 2 per cent in shrimp trawls and 0.9 per 
cent in groundfish trawls. This difference may be a re
flection of depth of fishing. Previous scientific surveys have 

indicated that halibut are more available to trawls in 
shallow water than in deep water. 

(c) In sunken gillnet catches, halibut averaged 0.1 per 
cent of the total catch from areas fished. 

(d) With minor exceptions, halibut below marketable 

size (less than 66 em.) predominated in the halibut catches, 
regardless of area or type of gear. 

(e) Limited data from the Albatross area showed that 

the proportion of unmarketable-size halibut in shrimp trawl 
catches was less than that observed in groundfish trawl 

catches (54.5 per cent as compared with 79.5 per cent). 

(f) Because of operational difficulties and limited amounts 
of comparable data, it was difficult to draw conclusions 
from the rather subjective studies of halibut viability. Con
flicting observations reflected the complexity of the problem. 
In general, (i) large halibut appeared to be in better con

dition than small halibut at the time of release, (ii) viability 
appeared to depend also on the size and composition of the 
catches made by trawls, and (iii) most halibut caught in 
gillnets were dead when brought aboard. 

"7. Research vessel activities in 1963 consisted of 
preliminary experiments with off-bottom trawls by the 

United States vessel John N. Cobb off the Washington coast. 
In addition, the Canadian research vessel G. B. Reed con
ducted explorations primarily for Pacific ocean perch in 

the region from Kodiak Island to British Columbia. In 
the first part of this operation (covering the region east of 

Seward Gully) incidentally caught halibut averaged 2.9 per 

cent of the total catch." 

In addition, the Gulf of Alaska Groundfish Com
mittee drew to the attention of the Commission the 
difficulty of providing complete and up-to-date reports 
in time for annual meetings of the Commission as 
they are presently scheduled. The 1963 trawl and 
gillnet fishery by Japan extended late into the year 
and thus the Committee was unable to make more 
than a partial appraisal of its results. The Committee 
felt it unlikely that the full results and analyses, when 
available, would alter the basis for further delibera
tions by the Commission in the current year. How
ever, the Committee felt that unless provision was 
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made for early completion of the report on the 1963 
fishery, increased difficulty would be encountered a 
year hence. It was felt that a re-scheduling of the 
Committee's annual meeting should be considered, 
in order to provide time for more complete analyses 
and reporting. 

The Committee also noted the evident importance 
of Pacific ocean perch, sablefish, shrimp and other 
demersal species in the northeastern Pacific and 
recommended the promotion of effective long-range 
research programs which would provide the basis for 
determining conservation measures required to secure 
maximum sustained yield from these resources. 

5(i) Halibut-Gulf of Alaska-1964 

The Commission again had on its agenda an item 
dealing with the effects of trawling on the halibut 
stocks in the Convention area. In areas south and 
east of the Aleutian Islands and in the Gulf of Alaska 
halibut are exploited by Canadian and United States 
longline fishermen and are under abstention and thus 
may not be fished by Japanese fishermen. However, 
trawl fisheries are developing in the area and trawling 
unavoidably takes some halibut, which must, if taken 
by Japanese trawlers, be returned to the sea. 

Each national section expressed its views on the 
matter. The Canadian National Section noted that 
halibut in the area were under abstention. There
fore, the Canadian Section believed that Japan should 
avoid fishing methods or areas in which a substantial 
portion of the catch is halibut. Incidentally caught 
halibut should be returned to the water in as good 
condition as possible. Trawling by Japan should be 
conducted in a manner such as to cause minimum 
damage to the halibut stocks. Progress was being 
made and research on the problems should be con
tinued. 

The Japanese National Section noted that the right 
to exploit groundfish other than halibut is in no way 
restricted by the Convention. Fishermen of a country 
not party to the Convention were sending great num
bers of trawling vessels to the same area. Japan was 
aware of the problem of protection of the halibut 
resources and had taken measures on her own initia
tive as a practical solution to the problem. Experi
mental trawling in 1963 showed that incidental catches 
of halibut by trawlers were on the whole very small. 
This was partially due to Japan's use of off-bottom 
methods of trawling. It was believed that the ex
ploitation of groundfish other than halibut could be 
carried out without adverse effect on the halibut 
resources. However, Japan would take a cautious 

approach to the question and would not radically 
increase her scale of operations for 1964. (In 1963 
Japan operated one trawler in the winter and three 
trawlers and three bottom-gillnetters during the sum
mer.) Japan did not believe that the measures sug
gested by the United States (as summarized below) 
were necessary. 

The United States National Section felt that results 
from 1963, as reported to the Commission by the 
Gulf of Alaska Groundfish Committee, suggested 
several ways of minimizing incidental halibut catches 
without interfering unduly with the catch of other 
species. Trawling might be limited to deeper water, 
for example beyond the 100 fathom contour, since 
most juvenile halibut were found in relatively shallow 
water. Certain areas of halibut concentration should 
be avoided. A most effective method of minimizing 
incidental halibut catches would be to license vessels 
solely for fishing ocean perch or other rockfish, for 
sablefish, or for shrimp, so long as the total number 
of vessels was relatively small. Japan should conduct 
further research to develop kinds of trawl gear and 
methods of fishing which would lead to further re
duction in incidental halibut catches. Trawling 
might be prohibited in the Gulf of Alaska during the 
spawning season, when halibut are known to con
gregate in the deeper water from December through 
February. Research should be continued to ensure 
rational utilization of groundfish resources. 

As its conclusion on these matters the Commission 
entered the following statement in the records of its 
fourth plenary session: 

" A frank exchange of views took place regarding the 
problem of fishing for groundfish species other than halibut 
in the eastern North Pacific Ocean south of the Aleutian 
Islands and in the Gulf of Alaska with a minimum of dam
age to halibut stocks. It was stated by Japan that no 
radical increase in the Japanese trawling operations in this 
area was contemplated in 1964. It was agreed that the 
three countries would continue to cooperate in research on 
this problem, including the exchange of scientists on com
mercial and research vessels and full exchange of data." 

6. ACTIVITIES OF THE COMMISSION CONCERNING 

HERRING 

6(a) Background 

The Annex to the North Pacific Fisheries Conven
tion, in its original form, provided that Japan would 
abstain from fishing for herring (Clupea pallasii) in 
the Convention area off the coasts of Canada and the 
United States of America, exclusive of the Bering Sea 
and the waters of the North Pacific Ocean west of the 
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meridian passing through the extremity of the Alaska 
Peninsula. The Convention required that the Com
mission study these stocks of herring annually, begin
ning in 1958, to determine whether they continue to 
qualify for abstention. At subsequent annual meet
ings the Commission has recommended that herring 
in three different areas be removed from abstention, 
on the basis that they did not meet the qualifications 
for abstention stated in Article IV of the Convention. 
The result of these changes in the Annex is that no 
herring off the coast of the United States (including 
Alaska) remain under abstention. In addition, her
ring off the west coast of the Queen Charlotte Islands 
in British Columbia were removed from abstention, 
in accordance with a recommendation made by the 
Commission at its Ninth Annual Meeting and ap
proved by all Contracting Parties as of May 8, 1963. 
Therefore, the only herring stocks which remain under 
abstention are those off the coast of British Columbia, 
exclusive of the area off the west coast of the Queen 
Charlotte Islands. (A precise description of herring 
fishing areas remaining under abstention may be 
obtained by reference to the Annex of the Convention, 
as amended on May 8, 1963.) 

6(b) Actions at the 1963 Annual Meeting 

Mter a review of the situation at the Tenth Annual 
Meeting (1963), the Commission found itself unable 
to agree whether or not the herring stocks remaining 
under abstention continued to meet the qualifications 
for abstention given in the Convention. Therefore, 
no change was recommended in the Annex to the Con
vention and the herring stocks off the coast of British 
Columbia, exclusive of the stocks off the west coast 
of the Queen Charlotte Islands, will remain under 
abstention. 

During its Ninth Annual Meeting (1962) the Com
mission had noted that certain herring stocks had 
been removed from abstention and that others had 
been recommended for removal. It was thought 
possible that there might be joint fisheries on these 
stocks in the future. The Commission therefore 
adopted a Canadian proposal to establish a sub-com
mittee of the Committee on Biology and Research to 
consider the requirements for scientific research on 
areas not under abstention and to provide the Com
mission with a report and recommendations thereon 
at the time of the Tenth Annual Meeting. 

The members of the sub-committee, during the 
interval between the Ninth and Tenth Annual 
Meetings, received from Canada a list of proposals 
for the purpose of stimulating an exchange of views on 
the kinds of information required from herring fish-

eries of joint interest and on the program of research 
required to ascertain the conditions for maximum 
sustainable yield. Members of the sub-committee, 
meeting during the Tenth Annual Meeting, agreed 
that the Canadian proposals provided useful guidance 
for discussion of joint research plans and exchanges 
of information prior to the initiation ofherring fisheries 
of joint interest. The sub-committee recommended, 
in a report that was adopted by the Committee on 
Biology and Research and by the Commission, that 
a suitable research program, as outlined in the Cana
dian proposals, should be implemented at the incep
tion of any herring fishery of joint interest. 

The Canadian proposal referred to above, incor
porating some amendments suggested by United States 
scientists, is substantially as follows: 

Several kinds of information should be exchanged 
pertaining to the statistics of herring fisheries of joint 
interest: 

Difinition of fishing areas. For statistical purposes it 
seems appropriate to follow the tentative schedule 
approved by the groundfish committees of INPFC, 
namely, rectangles measuring one degree of longitude 
by half a degree of latitude (a pproxima tel y 30 x 30 
mile squares). 

Details of catch. It is recommended that informa
tion on catch of herring and incidental species be 
provided by individual statistical rectangles, by day 
(or other brief time interval), by type of gear, and by 
vessel. 

Details of fishing iffort. Corresponding to the in
formation on catch, data should be provided on (i) 
the number of trawl hauls per rectangle, per time 
interval, per class of vessel and/or (ii) the number of 
standard units of gillnet per rectangle, per time 
interval, per class of vessel. 

Background information. Description would be re
quired of the types of fishing gear used (including 
specifications), and method of fishing (detection, 
capture, handling and processing of catches). 

With regard to biological studies on herring, the 
following requirements were listed: 

Sampling of catches. Representative samples should 
be drawn from catches in individual or small groups 
of statistical rectangles, for length, sex, age, maturity 
and racial studies. Additional information would 
be required on the selectivity of fishing gear. 

Difinition of stocks. Since fishing might occur in 
some areas where information on the relationship of 
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offshore schools to recognized inshore stocks is lack
ing, efforts should be made to define such relation
ships. Tagging is one possibility, but others might 
be considered (racial analysis of morphometric and 
meristic characters; immunology). 

Exchange of observers. When deemed necessary, 
arrangements should be made for exchange of trained 
personnel to make observations aboard fishing vessels 
or research vessels operating in areas not under ab
stention. 

To expedite cooperative research and arrangements 
for observers, the Commission should be notified in 
advance of the plans of a Contracting Party to engage 
in fishing for herring stocks not under abstention which 
are already the object of exploitation or research by 
other Contracting Parties. 

7. AcTIVITIES OF THE CoMMISSION CoNCERNING KING 

CRAB 

Since 1954, acting on a request received in that 
year from the Government of the United States, the 
Commission has studied the stock of king crab (Parali
thodes camtschatica) in the eastern Bering Sea for the 
purpose of determining the need for joint conservation 
measures by the Contracting Parties conducting sub
stantial exploitation of that stock. The fishery at 
that time was being prosecuted by fishermen from 
Japan and the United States. Under the provisions 
of Article III(l)(c)(i) of the Convention it is provided 
that the Commission shall study, on the request of 
any Contracting Party concerned, any stock of fish 
which is under substantial exploitation 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 conserva
tion agreement between such parties existing at the 
time of the conclusion of the Convention. The Con
vention also provides that the Commission may decide 
and recommend the necessary joint conservation 
measures, or their relaxation, as a result of such 
studies. 

Scientists of Japan and the United States have 
conducted research on the king crab of the eastern 
Bering Sea each year since 1955. In 1963, as in past 
years, the scientists advised the Commission that 
studies of the king crab of the eastern Bering Sea have 
not progressed to a point where recommendations 
concerning conservation measures in the eastern 
Bering Sea fisheries might be made, although fishing 
has increased. On this basis, the Commission took 
no action toward recommendation of conservation 
measures for the stock in question. 

Information from Japanese sources presented to the 
Commission at the 1963 Annual Meeting by the Sub
Committee on King Crab Research and Planning 
indicated: 

1. Catches of eastern Bering Sea king crab by 
Japanese fishermen have increa~ed very rapidly in 
recent years. Whereas total annual catches during 
1953-1959 ranged from 1.1-1.6 million male crabs 
annually, the Japanese catches in the ensuing four 
years (1960-1963) were 1.9, 3.0, 5.0 and 5.5 million 
male crabs, respectively. 

2. Operational changes to gain increased catches 
included longer seasons, more nets, and increased 
area of operations. Whereas the number of days 
annually on which nets were lifted varied from 66 to 
110 days during 1953 to 1960, nets were lifted on a 
total of 335 days in 1963. The total number of 
" tans " or units of tanglenets lifted in 1963 was ap
proximately six times the average number lifted an
nually during the period 1953-1960. Total area 
covered by tanglenets increased from an average of 
500 square miles annually during 1953 through 1960 
to 1,300 square miles in 1961, 2,200 square miles in 
1962 and 3,200 square miles in 1963. 

3. Observations show that catch per unit of tangle
net ("tan") has decreased and that an increasing 
proportion of catches in recent years is made up of 
smaller crabs. Related to the latter, the data showed 
that an average of 23.3 crabs was required to produce 
a standard case (48-l pound cans) of canned crab in 
1963, as compared with a range of 17.7 to 21.9 during 
the period from 1953 through 1960. 

4. Analyses of seasonal differences in catch com
position and catches per unit of effort of scouting nets 
are in progress. 

Information from United States scientists indicated: 

1. Reports are in preparation on yield per recruit, 
growth of adult male king crabs, movement of tagged 
crabs and distribution of crabs as found by otter trawl 
surveys in 1957-1958. 

2. More than 1,200 tagged male crabs were re
covered and returned by the Japanese king crab 
fleets from fishing in 1962. These recoveries were 
from releases made by United States research vessels 
from 1956 through 196L 

3. An experiment to assess retention of arthral 
tags from time of release until molting had been 
described. Although data were limited, returns 
suggest the possibility of some tag loss. 
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Members of the Sub-Committee on King Crab 
Research and Planning agreed that, although catch 
and effort statistics for the U.S.S.R. king crab fishery 
in the area are not known, eastern Bering Sea king 
crab fishing effort has increased at an alarming rate 
and particular attention should be given to (I) analyses 
of existing data, (2) obtaining complete catch and 
effort statistics of U.S.S.R. operations and (3) early 
determinations of the effect of the high levels of fishing. 
The Sub-Committee also considered the possibility of 
preparing a comprehensive review of results of research 
on eastern Bering Sea king crab. It was felt that 
consideration of this matter should be delayed until 
reports based on analyses of existing data had been 
completed. 

In 1964, Japanese scientists aboard king crab 
motherships will continue to collect information on 
the size and growth of crabs and collect catch statis
tics. They will tag crabs and collect oceanographic 
data. In addition, analysis of past tagging data will 
be emphasized. Analysis of catch and effort data 
and studies of operations of exploratory vessels from 
the growing Japanese fishery will be completed and 
the results reported, if possible. 

United States king crab research effort in 1964 will 
be directed toward completion of analyses and re
porting upon distribution, growth, migration and 
yield per recruit for the king crab stocks. Exchange 
of data and tags, etc., will be continued. 

The Sub-Committee requested that the Commis
sion again try to obtain catch and effort statistics for 
the U.S.S.R. king crab fisheries in the eastern Bering 
Sea. 

8. PuBLICATIONS BY THE CoMMISSION 

The Commission continues to publish and distribute 
a variety of materials related to its work. An annual 
report is published in separate English and Japanese 
versions, of identical content. The annual report 
contains information on Commission meetings, ad
ministrative activities during the year, and summaries 
of research conducted for the Commission by the 
research agencies of each of the member countries. 

At irregular intervals, the Commission publishes 
a scientific bulletin in separate English and Japanese 
versions of identical content. Papers published in 
the bulletin often are obtained from national sources 
and deal with particular investigations carried out 
under INPFC programs by one or more scientists in 
a particular laboratory. In other cases, the reports 
may be prepared jointly by scientists from all three 

of the member countries, working jointly on the 
analysis of research conducted under INPFC pro
grams. 

The Commission has continued the preparation 
and distribution, in processed form, of a statistical 
yearbook containing data on important fisheries of 
joint interest. The yearbook is in English only. It 
contains data on the catches of salmon, halibut, her
ring, king crab and other groundfish by fishermen of 
the member countries in certain waters. 

The Commission also continues to circulate among 
its own members, accredited participants in its meet
ings, and scientists taking part in its research pro
grams, a wide variety of reports on research in pro
gress, research plans, background papers, agendas, 
reports of meetings, newsletters, etc. Distribution of 
these materials is limited to those directly participating 
in Commission programs, with a few exceptions. 

All manuscripts must receive approval by the Com
mission prior to their publication. Scientific reports 
must also receive prior review and approval by a 
board of editorial referees. At the end of 1963 the 
editorial referees were: for Canada, Dr. P. A. Larkin; 
for Japan, Dr. Tasuku Hanaoka; for the United States, 
Mr. D. L. McKernan. Information on the current 
status of Commission publications is given on the back 
cover of this annual report. 

In past annual reports of this Commission there 
have been descriptions of a joint comprehensive re
port on the origin, distribution, abundance and inter
mingling of continental stocks of Pacific salmon on 
the high seas being prepared by teams of scientists 
working under Commission auspices. Work on the 
preparation of the nine major parts of this report 
went ahead actively in 1963. At the end of the year 
Parts I and II were available in published form. 
Parts V and IX had been submitted in manuscript 
form and were in the process of review by the editorial 
referees. Work on the other parts of the comprehen
sive report is proceeding actively and all manuscripts 
should be completed and ready for submission to the 
referees for approval by the end of 1964. A substantial 
volume of scientific papers from national sources, 
sufficient to fill three of four bulletins of average size, 
is expected to be submitted during 1964. 

9. CLOSING STATEMENTS AT THE FINAL PLENARY 

SESSION OF THE TENTH ANNUAL MEF.TING 

A spokesman for each national section made a 
concluding statement expressing the views of his 
national section on the results of the Tenth Annual 
Meeting. 
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Commissioner Goichiro Shono, speaking for the 
Japanese National Section, was pleased with the 
friendly and efficient operation of the meeting and 
complimented the various committees, sub-committees 
and the Secretariat for facilitating the Commission's 
work. 

Commissioner Shono referred to the opening state
ment of the United States Section which left the 
impression that Japan's high seas fishing was directly 
responsible for the poor run of Bristol Bay sockeye 
salmon in 1963. He stated that past research and 
study indicates that Japanese high seas salmon fishing 
west of 175°W. Longitude has no adverse effects on 
the reproduction of Bristol Bay sockeye salmon. Poor 
sockeye fishing in Bristol Bay in 1963 is not attributable 
to Japanese high seas fishing. 

Japan noted that the halibut quota in the eastern 
Bering Sea had been reduced well below the level 
for 1963. It was felt that this would greatly help 
the conservation of the halibut resources in the area. 
However, lack of sufficient scientific data to provide 
a concrete basis for rational determination of the quota 
necessitates that the Commission make further efforts 
in study and research. In closing, Commissioner 
Shono again expressed sorrow for the sudden and 
untimely death of President Kennedy. 

Commissioner Clarence F. Pautzke, speaking on 
behalf of the United States National Section, noted 
that some progress had been made on each of the 
three principal questions before the Commission. 
First, the United States Section felt strongly that a 
considerably smaller quota for the halibut fishery in 
the eastern Bering Sea in 1964 would have been 
desirable and in accord with sound conservation 
principles. However, the data were not conclusive 
on this point and the United States was hopeful that 
a minimum of protection had been achieved. Sec-

ond, it was believed that the Commission had arrived 
at a suitable solution, for the time being, of the pro
blem of the effect of trawling for other species of 
groundfish on the halibut in the Gulf of Alaska. 
Third, the United States Section was not yet satisfied 
that an adequate solution had been found for the 
problem of Bristol Bay sockeye salmon which migrate 
to the west of the meridian of l75°W. Longitude. 
This was a problem of continuing concern for all 
parties to the Convention. The United States was 
appreciative of the spirit which had prevailed at this 
annual meeting. It was hoped that this spirit would 
endure and contribute to further progress at future 
meetings of the Commission. 

Commissioner James C. Cameron, speaking on 
behalf of the Canadian National Section, expressed 
sadness and horror at the shocking assassination of 
the President of the United States. He noted that 
the Commission had worked cooperatively and effec
tively during its Tenth Annual Meeting. Satisfac
tion was felt over the progress in salmon research 
and publication of results. In the Gulf of Alaska, 
research was illustrating how to exploit other species 
of groundfish with minimum damage to halibut. 
Canada was grateful to Japan for the caution which 
had been exercised in the expansion of the trawl 
fishery in that region. In the Bering Sea the rapid 
expansion of the halibut longline fishery, coupled 
with the incidental effects of the great trawl fisheries, 
threatened the continued existence of the halibut 
stocks. Although an adequate scientific basis for 
conservation measures was lacking, the permissible 
catch in the quota area in 1964 had been reduced 
more than 40% from 1963. The Canadian Section 
stressed, however, that thorough scientific research 
must be the basis for fisheries management and that 
efforts to this end must be increased. 
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APPENDIX I 

A. LIST OF PARTICIPANTS-ANNUAL MEETING 1963 

OFFICERS OF THE MEETING 

CHAIRMAN 

A.W.H. Needler, Canada 

A.W.H. Needler, 
Ottawa, Canada 

John M. Buchanan, 
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C.H. Clarke 
A.J. Dodimead 
M.K. Eriksen 
H. Godfrey 
R.T. Hager 
W.R. Hourston 
K.S. Ketchen 

M. Okai 
K. Taguchi 
N. Shibata 
N. Imajo 

I wao Fujita, 
Tokyo, Japan 

Harumi Takeuchi, 
Tokyo, Japan 

Clarence F. Pautzke, 
Washington, D.C. 

VICE-CHAIRMAN 

Iwao Fujita, Japan 

CANADA 
Commissioners 

Advisors and Experts 
P.A. Larkin 
J.I. Manzer 
L. Margolis 
F. Millerd 
F. Neave 
M.P. Shepard 
W.M. Sprules 

JAPAN 
Commissioners 

Advisors and Experts 
N. Takasugi 
T. Ino 
T. Matsushita 
Y. Fukuda 

UNITED STATES 
Commissioners 

Edward W. Allen, 
Seattle, Washington 

M.E. Brooding 
Truman Emberg 
H.B. Friele 
DeWitt Gilbert 
Gordon Jensen 
George Johansen 

Advisory Committee 
Walter Kirkness 
H.E. Lokken 
A.A. Owen 
T.F. Sandoz 
P.W. Schneider 
R.W. Schoning 

SECRETARY 

Edward W. Allen, 
United States 

James C. Cameron, 
Madeira Park, B.C. 

Carl E. Giske, 
Prince Rupert, B.C. 

R. Stanton 
H. Stevens 
F.H.C. Taylor 
S.J. Westrheim 
G. Williams 
F.C. Withler 

Goichiro Shono, 
Tokyo, Japan 

Koichiro Kobayashi, 
Tokyo, Japan 

K. ltano 
K. Iizuka 
K. Yonezawa 
T. Isogai 
K. Saito 

Albert W. Gatov, 
San Francisco, California 

Fred P. McGinnis, 
Anchorage, Alaska 

W.T. Shannon 
J.W. Smith 
G.C. Starlund 
Peter Tandstad 
L.A. Verhoeven 
L.A. Wakefield 
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D.L. Alverson 
C.E. Atkinson 
Stuart Blow 
K.D. Brouillard 
F.C. Cleaver 
A. T. Fliflet 
R.A. Fredin 
M.G. Hanavan 

Consultants and Advisors 

G.Y. Harry, Jr. 
A.C. Hartt 
W.C. Herrington 
S.J. Hutchinson 
J.L. McHugh 
D.L. McKernan 
C.H. Meacham 

Secretary to the United States Section 

C.J. Burner 

CONSULTANTS 

Takashi Miyahara 
H.L. Rietze 
W.F. Royce 
A.J. Suomela 
W.M. Terry 
D.L. Thompson 
D.D. Worlund 

F. Heward Bell l 
Richard J. Myhre 
William H. Hardman 
G. Morris Southward 

International Pacific Halibut Commission 
scientists, consultants to groundfish 
committees. 

OBSERVERS 

International Pacific Salmon Fisheries Commission 

International Pacific Halibut Commission 
Mattias Madsen 
Richard Nelson 

A.J. Whitmore 
Loyd Royal 

F. Heward Bell 
Richard J. Myhre 
William H. Hardman 
G. Morris Southward 

International Commission for the Northwest Atlantic Fisheries 

Permanent 

R.I. Jackson 
F. Nagasaki 
L.M. Kissack 

SECRETARIAT 

Temporary 

M. Kojima Clerical: 
M. Kuehnel 
D. Barrow 
B. Woodland 
M. Sweaton 
V. Mcintyre 

Donald L. McKernan 

Interpreters: Y. Okamoto 
M.P. Miyake 

MEMBERSHIP OF COMMITTEES 

1. STANDING COMMITTEE ON FINANCE AND ADMINISTRATION 

CANADA Commissioner-member: 
Commissioner-advisor: 
Advisor: 

JAPAN Commissioner-member: 
Advisors: 

UNITED STATES Commissioner-member: 
Advisors: 

SECRETARIAT Ex officio members : 

J.M. Buchanan 
Carl E. Giske 
W.M. Sprules 
Harumi Takeuchi (Chairman) 
T. Matsushita 
K. Saito 
Albert W. Gatov 
S. Blow 
A.A. Owen 
R.I. Jackson 
F. Nagasaki 
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2. STANDING CoMMITTEE oN BIOLOGY AND RESEARCH 

CANADA Commissioner-member: 
Scientist-members : 

JAPAN Commissioner-member: 
Scientist-members: 

UNITED STATES Commissioner-members: 

Scientist-members: 

SECRETARIAT Ex officio members : 

James C. Cameron 
P.A. Larkin 
M.P. Shepard 
Koichiro Kobayashi 
T. Ino 
T. Matsushita 
Clarence F. Pautzke (Chairman) 
Edward W. Allen 

(alternate for C.F. Pautzke) 
D.L. McKernan 
J.L. McHugh (alternate) 
W.F. Royce 
R.I. Jackson 
F. Nagasaki 

3. An Hoc CoMMITTEE ON ABsTENTION 

CANADA 

JAPAN 

UNITED STATES 

Commissioner-member: 
Commissioner-advisor: 
Advisors: 

Commissioner-member: 
Commissioner-advisors: 

Advisors: M. Okai 
K. Taguchi 
N. Shibata 
T. Ino 
T. Matsushita 

Commissioner-member: 
Commissioner-advisor: 

Advisors: C.E. Atkinson 
K.D. Brouillard 
R.A. Fredin 
G.Y. Harry, Jr. 
W.C. Herrington 

A.W.H. Needler 
J. C. Cameron 
K.S. Ketchen 
P.A. Larkin 
M.P. Shepard 
F.H.C. Taylor 
F.C. Withler 
Iwao Fujita (Chairman) 
Goichiro Shono 
Harumi Takeuchi 
Koichiro Kobayashi 

Y. Fukuda 
K. Itano 
K. Yonezawa 
T. Isogai 
K. Saito 
Edward W. Allen 
Clarence F. Pautzke 

(alternate for E.W. Allen) 
W. Kirkness 
J.L. McHugh 
A.A. Owen 
W.F. Royce 
W.M. Terry 

4. GuLF oF ALASKA GROUNDFISH CoMMITTEE 

CANADA K.S. Ketchen (Chairman) 
S.J. Westrheim 

JAPAN 

UNITED STATES 

CONSULTANTS 

Y. Fukuda 
N. Shibata 
D.L. Alverson 
G.Y. Harry, Jr. 
G.M. Southward 
W. Hardman 

(representing the International 
Pacific Halibut Commission) 
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5. An Hoc CoMMITTEE oN AGENDA ITEM 10 

CANADA 

JAPAN 

UNITED STATES 

Commissioner-Tn£mbers: 

Advisor-Tn£mbers: 

Commissioner-members : 

Advisor-members: 

Commissioner-Tn£mbers: 

A.W.H. Needler (Chairman) 
James C. Cameron 
W.M. Sprules 
K.S. Ketchen 

Goichiro Shono 
lwao Fujita 
T. Ino 
Y. Fukuda 
K. Yonezawa 
K. Itano 

Clarence F. Pautzke 
Edward W. Allen 

Advisor-Tn£mbers: D.L. McKernan 
R.A. Fredin 

CONSULTANTS F. Heward Bell (representing the International 
Richard J. Myhre Pacific Halibut Commission) 
William H. Hardman 
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OFFICERS OF THE MEETING 

CHAIRMAN 

George R. Clark, Canada 

Commissicners 
George R . Clark 
John M. Buchanan 
James C. Cameron 
Roger T. Hager 

Commissioners 
Iwao Fujita 
Goichiro Shono 
Yoshimitsu Ando 
Koichiro Kobayashi 

Commissioners 
Clarence F. Pautzke 
Edward W. Allen 
Fred P. McGinnis 
Albert W . Gatov 

VICE-CHAIRMAN 

Iwao Fujita, Japan 

CANADA 

JAPAN 

UNITED STATES 

S. Okuchi 
T. Kureda 
T. Saruta 
M. Ogiso 
C. Yamada 
M. Okai 

SECRETARY 

Edward W. Allen, 
United States 

Advisors 
W.M. Sprules 
K.S. Ketchen 
A.S. McGill 
C.O. Spencer 

Advisors 
T. Hanaoka 
Y. Uchimura 
Y. Fukuda 
K . Kawakami 
K. Saito 

Advisors 
E.L. Bartlett D.L. McKernan 
W.C. Herrington S. Blow 
W.M. Terry D.L. Alverson 
H.E. Lokken A.]. Suomela 

TECHNICAL CONSULT ANT 

Henry A. Dunlop, Director of Investigations, 
International Pacific Halibut Commission 

Permanent: R.I. Jackson 
H . Kasahara 

SECRETARIAT 

Temporary: M.P. Miyake 
R. Katsurayama 
M. Katsuno 
M. Saotome 

S. Ito 
T . Takei 
H . Kishida 
S. Sumi 
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APPENDIX II 

AGENDA 

as adopted at the 

TENTH ANNUAL MEETING-1963 

Vancouver, Canada, November 18, 1963 

1. Addresses and introductions (a) Halibut (Annex paragraph 1 (a)) 
(b) Herring (Annex paragraph l(b)) 2. Adoption of agenda 

3. Report on delegation memberships 
4. Meeting procedures 

5. 
6. 
7. 

8. 

9. 
10. 

11. 

12. 

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

Report of the Chairman 
Submission of reports by the Secretariat 
Consideration of matters of research 

(a) Progress in research under the Protocol 
(b) Preparation of joint reports on salmon 

(c) 
(d) 
(e) 
(f) 
(g) 

research 
Research plans under the Protocol 
King crab research 
Statistics (Article III (1) (e)) 
Herring research 
Other matters 

Consideration of salmon problems in high seas 
areas of intermingling 

Implementation of the Protocol 
Conservation measures for the halibut in the 

Bering Sea in 1964 
Effects of trawling on the halibut stocks in the 

Convention area 
Implementation of Article III(l)(a) of the Con

vention with respect to the stocks listed in the 
Annex 

(c) Salmon of the northeastern North Pacific 
(Annex paragraph l(c)) 

(d) Salmon of the eastern Bering Sea (An
nex paragraph 2) 

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

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

July 1, 1964 
(c) Budget forecast for fiscal year beginning 

July 1, 1965 
(d) Administrative report for 1963 
(e) Comments on the form and nature of 

the reports submitted by Canada and 
the United States m 1963 under 
Articles III(l)(c)(iii) and X(2) of the 
Convention 

(f) Publication of reports and bulletins 
(g) Schedule of future meetings 
(h) Other matters 

15. Election of officers 
16. Other business 
17. Closing remarks 
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II. ADMINISTRATIVE REPORT FOR 1963 

by Roy I. Jackson, 

Executive Director 

l. PURPOSE OF THE REPORT 

Each year, the Executive Director presents to the 
Commission a report which forms a summary record 
of the decisions of the Commission and the activities 
of its Secretariat during the period between annual 
meetings. No attempt is made to describe the results 
of annual or interim meetings of the Commission or 
its subsidiary bodies, since these are reported in 
minutes, proceedings, annual reports and other docu
ments. This administrative report covers the period 
from the adjournment of the Ninth Annual Meeting 
on November 17, 1962, to November 4, 1963, the 
date on which committee sessions preceding the 
Tenth Annual Meeting began. 

2. OFFICERS AND STAFF 

Mr. George R. Clark, Deputy Minister of Fisheries 
for Canada, and Chairman of the Commission, died 
suddenly in Tokyo on February 13, 1963, while 
attending an interim meeting of the Commission. 
All those associated with Mr. Clark were greatly 
saddened by his passing. His experience and ability, 
combined with his vigorous interest in the work of 
the Commission, are sorely missed. 

Commissioner Iwao Fujita of Japan, Vice-Chair
man of the Commission, assumed Mr. Clark's duties 
as Chairman until Dr. A.W.H. Needler, newly
appointed Deputy Minister of Fisheries for Canada, 
who was appointed to the Commission on April 26, 
1963, succeeded Mr. Clark as Chairman on May 16, 
1963. Mr. Edward W. Allen of the United States 
was Secretary of the Commission during 1963. The 
Chairman of the Standing Committee on Biology and 
Research for 1963 was Mr. Clarence F. Pautzke of 
the United States. The Chairman of the Standing 
Committee on Finance and Administration for 1963 
was Mr. Yoshimitsu Ando of.Japan until he resigned 
from the Commission on July 12, 1963. On October 
4, 1963, Mr. Harumi Takeuchi, who replaced Mr. 
Ando on the Commission on July 12, 1963, was chosen 
as chairman of the Committee. Mr. Clark was Chair
man of the Ad Hoc Committee on the Protocol and 
the Ad Hoc Committee on Abstention. These posi
tions are therefore vacant at the present time. 

For the first time in several years there has been a 
change in the members of the Commission's Secre
tariat. Dr. Hiroshi Kasahara, Assistant Director, 
resigned in June, 1963, to become Fisheries Projects 
Officer for the United Nations Special Fund. Dr. 
Fukuzo Nagasaki, a Japanese fisheries scientist, for
merly chief of the Marine Mammal Section of the 
Tokai Regional Fisheries Research Laboratory in 
Tokyo, has been appointed as Assistant Director and 
reported to Vancouver headquarters in early October. 
Roy I. Jackson continued as Executive Director and 
Lorraine M. Kissack as Secretary and third permanent 
member of the staff. 

3. MEMBERSHIP OF THE NATIONAL SECTIONS 

In the period covered by this report, the following 
members of the Commission represented their respec
tive governments: For Canada: George R. Clark 
(to February 13, 1963), A. W. H. Needler (from April 
26, 1963), John M. Buchanan, James C. Cameron, 
Roger T . Hager (to June 30, 1963), Carl E. Giske 
(from August 21, 1963). For Japan: Iwao Fujita, 
Yoshimitsu Ando (to July 12, 1963), Harumi Takeu
chi (from July 12, 1963), Goichiro Shono and Koi
chiro Kobayashi. For the United States: Clarence 
F. Pautzke, Edward W . Allen, Albert W. Gatov and 
Fred P. McGinnis. 

4. INTERIM AcTIONs OF THE CoMMISSION 

In the interval between the 1962 and 1963 Annual 
Meetings, the Commission made the following deci
sions by correspondence: 

a. The Commission approved the draft summary 
minutes of the third (final) plenary session of the 
1962 Annual Meeting. Approval was announced 
in Circular Letter No. 222, dated January 15, 1963. 

b. The Commission approved a proposal by the 
Canadian National Section for a slight change in 
the language of a proposed amendment to the An
nex of the Convention, dealing with removal of 
herring west of the Queen Charlotte Islands from 
abstention. Approval was announced in Circular 
Letter No. 225, dated .January 25, 1963. 
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c. The Commission approved a draft report of the 
interim meeting held in Tokyo in February, 1963 
(INPFC Doc. 596). The meeting dealt with the 
subject of conservation measures for the halibut 
stocks of the eastern Bering Sea. Approval of the 
report, including all appendices, was announced 
in Circular Letter No. 234, dated March 21, 1963. 

d. The Commission approved the Canadian National 
Section's nomination of Commissioner A. W. H. 
Needler as Chairman of the Commission, replacing 
the late George R. Clark. Approval was an
nounced in Circular Letter No. 246, dated May 
21, 1963. 

e. The Commission approved the report of the Gulf 
of Alaska Groundfish Committee (INPFC Doc. 
601) dealing with the question of data to be collected 
from Japanese experimental trawlers in the Gulf 
of Alaska in 1963. Approval was announced in 
Circular Letter No. 268, dated September 4, 1963. 

f. The Commission approved for publication a draft 
of its annual report for 1962. Approval was an
nounced in Circular Letter No. 271, dated Septem
ber 11, 1963. 

g. The Commission approved for publication a 
manuscript of a report entitled " Marine growth 
of Western Alaskan sockeye salmon", by R. H. 
Lander and G. Tanonaka, submitted for publica
tion by the United States National Section. Ap
proval was announced in Circular Letter No. 271, 
dated September 11, 1963. 

h. The Commission approved for publication the 
manuscript of an introduction to the comprehensive 
report on North Pacific salmon being prepared by 
a number of teams of scientists. Approval was 
announced in Circular Letter No. 268, dated Sep
tember 4, 1963. 

1. The Commission agreed to extend invitations to 
the following organizations to be represented by 
observers at plenary sessions and open meetings of 
standing committees at its 1963 Annual Meeting: 

Food and Agriculture Organization of the United 
Nations 

Intergovernmental Oceanographic Commission 
International Pacific Halibut Commission 
International Pacific Salmon Fisheries Commis-

SIOn 

Inter-American Tropical Tuna Commission 
International Commission for the Northwest 

Atlantic Fisheries. 

j. At an informal interim Commission meeting held 
in Tokyo on October 4, 1963, during the course of 
a meeting of the Parties to the International Con
vention for the High Seas Fisheries of the North 
Pacific Ocean, members of the Commission decided 
to postpone the opening date of the 1963 Annual 
Meeting from November 4 to November 18. All 
prior committee sessions were to be deferred the 
same length of time. At the same session members 
of the Commission chose Commissioner Harumi 
Takeuchi of Japan to be Chairman of the Committee 
on Finance and Administration for the unexpired 
portion of the term of Commissioner Yoshimitsu 
Ando, who had resigned from the Commission. 

5. APPROVAL oF CoMMissiON REcoMMENDATIONS 

The Convention requires the Commission to study 
the stocks of fish under abstention, as listed in the An
nex to the Convention, for the purpose of determining 
annually whether each stock continues to meet the 
qualifications for abstention given in Article IV of 
the Convention. At its 1962 Annual Meeting the 
Commission determined that the halibut stock of the 
eastern Bering Sea and the herring stocks off the west 
coast of the Queen Charlotte Islands no longer quali
fied for abstention and recommended that these stocks 
be removed from the Annex to the Convention. All 
of the Contracting Parties agreed to the Commission's 
recommendations and these stocks were removed 
from the Annex to the Convention on May 8, 1963, 
and are therefore no longer subject to abstention from 
fishing by Japan. 

At its interim meeting in Tokyo in February, 1963, 
the Commission developed and recommended meas
ures for the conservation of the halibut stock of the 
eastern Bering Sea in the event that the Contracting 
Parties agreed with the Commission's recommenda
tion to remove this stock from abstention. The con
servation measures, which included a catch quota 
along with area, gear, size and season restrictions, 
went into effect on May 8, 1963, and governed the 
conduct of halibut fishing by nationals of Canada, 
Japan and the United States in the eastern Bering 
Sea from that time until closure of the season on 
October 15, 1963. Approximately 10,565,000 pounds 
of the 11,000,000-pound quota (dressed, heads off) 
had been taken by fishermen of the three countries in 
the quota area when the season closed on October 15, 
1963. 

6. REsoLUTION ON CoNsERVATION 

At its Ninth Annual Meeting (1962), the Commis
sion again adopted a resolution asking the Contracting 
Parties to give full consideration to the conservation 
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needs of fisheries resources in the area of common 
concern when preparing fishing regulations for future 
operations. The text of the resolution may be found 
on page 12 of this annual report. The Secretariat 
forwarded copies of the Commission's resolution to 
all of the Contracting Parties in letters dated Novem
ber 23, 1962. 

7. FISCAL MA TIERS 

a. Accounts and Audit 

The auditors' report to the Commission for the 
fiscal year ended June 30, 1963 (INPFC Doc. 608), has 
been submitted to the members of the Commission. 
A copy is appended to this administrative report. 

During the fiscal year 1962/63, each Contracting 
Party contributed $23,803, Canadian funds, toward 
the operating expenses of the Commission, making a 
total of $7I,409 in contributions. In addition, the 
funds available were augmented by the sum of $207.31 
representing interest earned on money on deposit in 
the bank. The total amount of money available was 
therefore $71,616.31. Total expenditures during 
the fiscal period, including a reserve of $8,795.20 
toward accounts payable, accrued expenses and legal 
obligations from the 1962/63 fiscal period, were equal 
to the total funds available. Among accrued liabil
ities were the costs of printing the annual report for 
I961 (English); annual reports for l96I and 1962 
(Japanese); Bulletins 11, 12, and 13 (English); 
Bulletins 6, li, I2, and I3 (Japanese), and the audi
tors' fee. 

A financial bond in favour of the Commission, in 
the amount of $25,000, was continued on the three 
permanent staff members. The bond is in the hands 
of the Deputy Minister of Fisheries of Canada for 
safekeeping. 

b. Working Capital Fund 

The Commission has $2,000 in a working capital 
fund. No use of the working capital fund was neces
sary during the I962J63 fiscal period. 

c. Appropriations I963/64 

The Commission's budget estimate of $75,000 
(Canadian funds) for the fiscal year beginning July I, 
1963, as approved at the I962 Annual Meeting was 
transmitted to all Contracting Parties on November 
23, I962. Formal acceptance of the Commission's 
budget estimates was received from the governments 
of Canada and Japan. At November 4, I963, the 
United States Government had not completed action 
on the appropriation bill containing the Commission's 
budget request. 

8. REPORTS FROM CoNTRACTING PARTIES 

Article III(l)(c)(iii) of the International Conven
tion for the High Seas Fisheries of the North Pacific 
Ocean requires, in effect, that Canada and the United 
States shall report regularly the conservation measures 
adopted from time to time with regard to the stocks 
of fish specified in the Annex to the Convention (i.e., 
under abstention). Article X(2) of the Convention 
requires, in effect, that Canada and the United States 
report on the conditions of enforcement of conserva
tion measures for stocks of fish under abstention. In 
1963, for the tenth consecutive year, such reports were 
received by the Commission from Canada and the 
United States. The report from the United States 
was transmitted to the governments of Japan and 
Canada on August 8, I963. The report from Canada 
was transmitted to the governments of Japan and the 
United States on August 19, I963. 

Each year the Executive Director is required to 
study these reports and to inform the Commission of 
the adequacy of the form and nature of the data they 
contain. The Executive Director's study of the 
reports submitted by Canada and the United States 
in I963 has been prepared and was transmitted to the 
Commission on September 4, I963 (INPFC Doc. 
6II). 

9. CoMMISSION PUBLICATIONs 

The Secretariat is confident that by the end of 
October, 1963, all scientific bulletins and annual 
reports approved for printing to date will either be 
completed or in the hands of the printers with one 
exception, described below. This includes both the 
English and Japanese versions. Bulletins will be 
complete or in press through No. 13 in both languages 
and annual reports through I962 will be complete or 
in press in both languages. In fact, only the manu
script of the Japanese version ofBulletin No.9 remains 
to be submitted to the printers between now and the 
end of October. The translation is nearly completed 
in manuscript form and, barring unexpected delays, 
should be submitted to the printers within the time we 
have estimated. The English versions of Bulletins 
No. II, I2, I3 and the annual report for I962 are in 
the hands of the printers as are the Japanese versions 
of Bulletins I 0, II, 12, 13 and the annual reports for 
1961 and 1962. 

As of October I5, I963, the Secretariat has only 
one approved manuscript awaiting printing-a manu
script entitled " Marine growth of Western Alaskan 
sockeye salmon", by R. H. Lander and G. Tanonaka 
of the United States, which was approved by the Com
mission on September 11, 1963. 
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A portion of Part IX of the joint comprehensive 
report on salmon of the North Pacific Ocean, entitled 
" Coho salmon in offshore waters ",by Harold Godfrey 
of Canada, has been approved for publication by the 
Editorial Referees and was sent to the members of 
the Commission for approval during September. An
other portion of Part IX of the comprehensive report, 
entitled "A review of the biological information on 
masu salmon (Oncorhynchus mosou) ", by Shoichi Tanaka 
of Japan, was forwarded to the Editorial Referees 
for approval on October 15, 1963. 

Part I of the comprehensive report, containing the 
"Introduction" by Roy I. Jackson and " Catch 
statistics for North Pacific salmon" by Hiroshi Kasa
hara, is now being printed as Bulletin No. 12 of the 
Commission. Part II of the comprehensive report 
will appear as Bulletin No. 13 of the Commission. It 
will be entitled " Review of oceanography of the 
subarctic Pacific region ", by A. J. Dodimead of Ca
nada, F. Favorite of the United States and T. Hirano 
of Japan. 

The Secretariat feels that it will be prepared to deal 
with the seven parts of the comprehensive report on 
North Pacific salmon which are still unprinted, as 
soon as the scientists complete their work and submit 
their manuscripts for approval. We had hoped that 
the manuscripts would not all arrive at the same time, 
but this begins to look like a definite possibility. 

A full report on progress and problems in printing 
of Commission publications will be made to the Com
mittee on Biology and Research, through the sub
committee on editorial matters. 

10. STAFF AcnvmEs 

The Secretariat of the Commission continues to be 
staffed by three permanently-employed persons (see 
section 2 of this report). In addition, in the past 
year we have employed one full-time typist and another 
typist on a part-time basis. From time to time we 
have also employed students and others for drafting, 
proofreading, Japanese writing, etc. Dr. Mitsuko 
Saito, who was employed as a temporary translator
interpreter, completed her service with the Secretariat, 
as arranged, on December 15, 1962. Mr. Makoto 
Miyake, a scientist from the First Research Section 
of the Research Division of the Fisheries Agency of 
Japan, joined us on May 14, 1963, as a translator
interpreter. Mr. Miyake will remain at our head
quarters to assist us until after the conclusion of the 
Tenth Annual Meeting. We are very grateful to the 
Japanese National Section and the Fisheries Agency 
for granting Mr. Miyake leave of absence, which 

made possible his work at the Commission's head
quarters. His assistance has been most welcome and 
valuable. 

The routine duties of the Secretariat continue to 
be concerned largely with the preparation of pre
meeting documents, staffing of meetings, reports of 
meetings, preparation of material for printing, transla
tion, correspondence in connection with research and 
publication programs and proofreading and distribu
tion of bulletins and reports. 

The Commission held an interim meeting in Tokyo 
in February, 1963, and recommended halibut con
servation measures for the eastern Bering Sea for the 
1963 season. The Director and Assistant Director 
took part in the sessions and some preliminary meet
ings of scientists. As one result of these meetings the 
Secretariat has been made responsible for obtaining 
and reporting data on halibut catches by Canadian, 
Japanese and United States vessels in the eastern 
Bering Sea. This could not have been done without 
the assistance and cooperation of the International 
Pacific Halibut Commission and the Fisheries Agency 
of Japan. 

The Annual Report for 1962 was drafted in part 
by the Secretariat and the whole of the manuscript 
was translated. It is presently in the hands of the 
printers. 

The Secretariat has completed the compilation of 
the Commission's Statistical Yearbook for 1962. 
This yearbook contains catch statistics of the salmon, 
halibut and herring fisheries of joint interest in the 
Convention area. The 1962 yearbook, for the first 
time, contains summary tables of groundfish catches 
in areas of joint interest to the three countries. We 
should like again to express our appreciation to the 
agencies supplying statistical data for incorporation 
in the yearbook. 

The processed volume " Proceedings of the Ninth 
Annual Meeting-1962" was prepared and distrib
uted by the Secretariat to persons designated by 
each national section early in 1962. The Japanese 
language version of the 1962 Proceedings is being 
prepared, with the assistance and cooperation of the 
Japanese National Section, costs being paid by the 
Commission. The Secretariat has also prepared and 
distributed additional records for inclusion in the 
bound volumes of the proceedings of the Ad Hoc 
Committee on Abstention and the in camera sessions 
of the Commission. Japanese versions of the additional 
materials for these volumes are also being prepared 
with the assistance of the Japanese National Section. 
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Newsletters were prepared and distributed on January 
30 and May 24. 

In accordance with permission given at the 1962 
Annual Meeting, the Assistant Director, Dr. Kasahara, 
was given leave of absence to join a fisheries mission 
to Korea for the United Nations Special Fund in the 
spring of 1963. Dr. Kasahara was absent on leave 
of absence for this purpose from February 15 to March 
28, 1963. As already mentioned, both the Director 
and Assistant Director took part in the interim meeting 
of the Commission held in Tokyo in February, 1963. 
During this trip they were able to look after matters 
of publication, research coordination, exchange of 
observers, etc., with representatives of the Japanese 
National Section. Following his mission for the 
United Nations Special Fund, Dr. Kasahara and his 
wife took their home leave in Japan, postponed from 
last year because of Mrs. Kasahara's illness. 

The Director attended, as an observer, the Meeting 
of the Parties to the International Convention for the 
High Seas Fisheries of the North Pacific Ocean, which 
was held in Washington, D.C., from June 6 to 22, 
1963. The Director also attended the second session 
of that conference, which was held in Tokyo from 
September 16 to October 7, 1963. 

Pressure of work at the Commission's headquarters 
and staff shortages during the past year have some
what curtailed our personal contacts with members 
of the Commission, government officials concerned 
with INPFC matters, and scientists engaged in 
INPFC programs. It is hoped that this deficiency 
can be remedied soon and that we can continue fre
quent personal contacts in order to foster and expedite 
the Commission's programs and objectives. 
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APPENDIX I 

PEAT, MARWICK, MITCHELL & CO. 

Chartered Accountants 

410 Seymour Street 

Vancouver 2 
British Columbia 

Aunrroas' REPORT TO THE CoMMISSION 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as of June 30, 1963 and the statements of income and expenditure and receipts and disburse
ments for the year ended on that date and have obtained all the information and explanations we have 
required. 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, and according to the best of our information and the explanations given to us and as 
shown by the books of the Commission, the accompanying statement of assets and liabilities and statements 
of income and expenditure and receipts and disbursements are properly drawn up so as to exhibit a true and 
correct view of the state of the affairs of the Commission at June 30, 1963 and the results of its operations 
for the year ended on that date, in accordance with generally accepted accounting principles applied on a 
basis consistent with that of the preceding year. 

PEAT, MARwrcx, MITCHELL & Co. 
Chartered Accountants 

Vancouver, B. C. 
August 13, 1963 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1963 

General funds : 
Cash in bank 
Deposit with United Air Lines 

Working capital fund: 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

General funds : 
Accounts payable and accrued expenses 

Advances from contracting parties for 
working capital fund 

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

Amount at June 30, 1962 
Additions during the year, net 

Deduct: 
Depreciation provided in 

previous years 
Depreciation in current year 

Assets 

Liabilities 

s 5,237.97 
1,016.44 

s 10,164.44 
6,254.41 

s 9,996.61 
167.83 

10,164.44 

6,254.41 

s 8,370.20 
425.00 

8,795.20 

2,000.00 

3,910.03 

s 14,705.23 

s 8,795.20 

2,000.00 

3,910.03 

s 14,705.23 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1963 

Income: 
Contributions from contracting parties 
Interest earned on working capital fund bank account 

Expenditure : 
Personal services 
Travel 
Communications 
Other contractual services 
Supplies 
Equipment 
Annual Meeting rentals 

STATUS OF APPROPRIATIONS 

Budget 
appropriations 

Personal services s 34,524.00 
Travel 7,000.00 
Communications 1,800.00 
Other contractual services 22,692.31 
Supplies 2,300.00 
Equipment 500.00 
Annual Meeting rentals 2,800.00 

s 71,616.31 

5 34,498.26 
12,475.29 
2,275.05 

17,853.69 
2,612.61 

167.83 
1,733.58 

Appropriations 
as modified 
by transfers 

34,498.26 
12,475.29 
2,275.05 

17,853.69 
2,612.61 

167.83 
1,733.58 

71,616.31 

5 71,409.00 
207.31 

71,616.31 

71,616.31 

Expenditures 
34,498.26 
12,475.29 
2,275.05 

17,853.69 
2,612.61 

167.83 
1,733.58 

71,616.31 

Note: The budget appropriation for" other contractual services" has been adjusted to include S 207.31 
received in interest on the working capital fund. 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1963 

Receipts: 
Contributions from contracting parties 
Interest on working capital fund bank account 

Disbursements : 
Personal services 
Travel 
Communications 
Other contractual services 
Supplies 
Equipment 
Annual Meeting rentals 

Excess of receipts over disbursetrumts 
represented by increase in bank accounts : 

5 34,498.26 
12,475.29 
2,275.05 

13,201.86 
2,612.61 

167.83 
1,733.58 

10,370.20 

s 71,409.00 
207.31 

71,616.31 

66,964.48 

Balance June 30, 1963 
Balance June 30, 1962 5,718.37 s 4,651.83 

39 
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III. THE RESEARCH PROGRAM 

A. PROGRESS IN 1963 IN CANADIAN RESEARCH 

ON PROBLEMS RAISED BY THE PROTOCOL 

During 1963, Canadian research on problems raised 
by the Protocol included (I) distribution studies and 
tagging on salmon in the Gulf of Alaska and (2) 
studies of oceanographic conditions and circulation in 
the northeastern Pacific. Results of earlier Canadian 
studies of osteology of the salmons and on sockeye 
salmon parasites to distinguish stocks and show their 
distribution on the high seas were published during 
1963. Analyses of chum salmon scale data to dis
tinguish stocks were completed and the results are 
now being prepared for publication. 

I. HIGH SEAS SALMON FISHING AND 
TAGGING BY CANADIAN VESSELS 

IN 1963 

Field investigations on the distribution, movement 
and area of origin of Pacific salmon in the northeastern 
North Pacific in 1963 included: 

(I) Offshore exploratory winter cruises (January 
4 to February 2). Two cruises were carried out by 
the Fisheries Research Board research vessel, G. B. 
&ed, from Juan de Fuca Strait (approximately 48°N. 
Latitude): one southwestward to about Latitude 
43°N., Longitude l29°W., the other northwestward 
to about Latitude 55°N., Longitude 150°W. 

(2) Spring longlining and tagging operations 
(April 4 to June 3). Three chartered vessels (Western 
Crusader, Western Producer and T. W. ,Zelley) and the 
G. B. Reed operated in an area which extended from 
the North American coast westward to Longitude 
160°W. between approximately Latitudes 42°N. and 
58°N. The vessels operated on courses designed to 
provide maximum general coverage of the region 
within the available time and cruising capacity of the 
individual vessels. Each of the chartered vessels made 
four cruises; the G. B. &ed two. Weather conditions 
were extremely variable and often marginal from the 
point of view of fishing. Fishing was particularly 
affected by weather during the period May 9-21 in 
the western half of the Gulf of Alaska. 

FISHING GEAR AND METHODS 

Fishing during the winter period was conducted 
with surface longlines and gillnets, one type of gear 

being used on the outward leg of each cruise, the other 
type of gear on the returning leg. During the second 
cruise, particularly during the return portion of the 
journey, both types were fished at the same station. 
Longlines were usually fished at dawn and gillnets 
during hours of darkness. On occasion, different 
kinds of bait were used for the longlines. Longlines 
were fished 13 times, gillnets 20 times. 

During the spring survey each vessel fished with 
longlines baited with salted anchovy exclusively. 
The normal fishing procedure was to set at dawn, 
but occasionally sets were made later in the day. A 
total of 151 sets was made. 

Each skate of longline measured approximately 
400 feet ( 145 m.) in length and had 49 hooks suspended 
from gangings (I m. in length) equally spaced along 
its length. The number of skates fished at any one 
time during the winter ranged from 5 to 20. During 
the spring months, in order to provide additional 
salmon for maturity and food studies, a standard set 
consisted of 30 skates but smaller numbers were fre
quently used. 

A full gang of gillnets consisted of four shackles each 
of I!-, I!- and 2!----inch mesh monofilament nylon web 
and three shackles each of 3!---- and 4!--inch mesh multi
filament nylon web, making a total of 18 shackles. 
Each shackle measured 300 feet (approximately 
100m.) in length and 20 feet (6.6 m.) in depth. 

CATCHES 

The catches of salmon and steelhead by longlines 
and gillnets during the winter and spring seasons, 
and associated data, are listed in Tables I and II. 

RESULTS 

I. Winter Exploratory Fishing 

A total of 329 salmon and seven steelhead was 
caught. The exploratory nature of these operations 
precludes any positive statement regarding relative 
abundance of salmon although some general features 
about their distribution are apparent. 

Except for one sockeye in its first ocean-winter (fork 
length 167 mm.) taken in a gillnet off Cape Flattery, 
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no salmon were caught south of Latitude 50°N. 
With the same exception, sockeyes were only taken 
west of about Longitude 137°W. Longline catches, 
which accounted for 88 per cent of the sockeye salmon 
caught, indicated that this species increased in number, 
size and age to the northwestward. Pink salmon, 
few in number and ranging in fork length from 230 
mm. to 350 mm. (mean length 293 mm.), were 
caught intermittently over much the same geographic 
range as sockeye. Coho and steelhead were taken 
farther to the southeast than either sockeye or pink 
salmon. Chum salmon were virtually absent from 
the catches made by both longlines and gillnets. 

As indicated in Table I, sockeye and pink salmon 
were associated with relatively colder surface water 
temperatures than were coho salmon and steelhead. 

2. Spring Survey 

A total of8,485 salmon and 248 steelhead was caught 
during the spring cruises. 

The distribution patterns for sockeye, chum, pink 
and coho salmon and steelhead are shown by four 
time periods, the average duration of each period 
being about two weeks. The numerical values in the 
figures represent catches weighted to 20 skates (ap-

TABLE I. Salmon and steelhead catches by the G.B. Reed during January 4 to February 2, 1963. 

Date 

5 Jan. 
6 " 
7 
8 " 
9 

12 
13 
14 
20 
21 
22 
23 
24 " 

25 " 
26 " 
27 
28 " 
29 
30 " 
30 " 
31 

1 Feb. 
2 

19 Jan. 
26 " 
27 

28 " 
29 
30 " 
30 "Sl 

31 
1 Feb. 
2 " 

Position 

Lat. N. Long. W. 

48°04' 
46°08' 
43°34' 
42"46' 
43°41' 
45°37' 
45°55' 
48"06' 
49°02' 
49°45' 
50°32' 
51°27' 
52°24' 
52°56' 
53°45' 
54°12' 
54°34' 
54°12' 
53°44' 
53°31' 
52°56' 
51°40' 
50035' 
48°27' 
53"43' 
54°12' 
54°34' 
54°12' 
53°44' 
53"31' 
52°56' 
51°40' 
50035' 

125°18' 
127°43' 
128°50' 
127°25' 
128°14' 
125°04' 
127°31' 
125°13' 
128°11' 
130°40' 
133°37' 
136°40' 
139°40' 
141°54' 
144°45' 
147°33' 
150009' 
147°33' 
144°45' 
144°07' 
141°56' 
137°29' 
133°26' 
126°08' 
144°49' 
147°33' 
150009' 
147°33' 
144°45' 
144°07' 
141°56' 
137°29' 
133"26' 

Type 

LL 
LL 
LL 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 

Gear Surface 
water 

Amount temp. •c. Sockeye 

10 
20 
19 
18 
18 
18 
18 
18 
18ll 
J81l 

18ll 
18ll 
J8ll 
J81l 
J8ll 
18ll 
J81l 
62l 
62) 
62l 
62l 
62) 

62l 

20 
5 
5 

20 
20 
20 
5 

25 
20 
20 

10.5 
10.4 
11.3 
11.7 
11.3 
9.8 

10.1 
9.8 
8.8 
8.0 
7.9 
7.3 
6.4 
5.8 
5.4 
4.8 
4.2 
4.3 
5.0 
4.9 
5.2 
6.4 
7.3 
8.0 
5.4 
4.7 
4.1 
4.3 
5.0 
4.9 
5.2 
6.4 
7.3 

11 

4 
7 
5 
2 
1 
2 

2 

4 

21 
68 
33 
78 
6 

44 
16 

Totals 306 

t l Monofilament and multifilament gillnets used (I t, It, 2t , 31, 4!). 
2) (l!f, 2l, 3t). 
a> Night set. 

Pink 

2 

2 

3 

11 

Species 

Chum Coho Chinook Stee1head 

3 

1 
2 

6 

1 
3 

5 

2 

7 
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Set 
no. Date 

MV G.B. Reed 
31 4 April 
32 5 
33 6 
34 7 
35 8 
36 9 
37 10 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 
61 
62 
63 
648> 

65 
66 
67 

68 
69 
708> 

71 
72 
73 
74 

75 
76 
778l 

78 
79 
80 
81 

II 
12 
13 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
9 May 

10 
11 
12 
13 
14 
15 
15 

16 
17 
18 
19 
20 
20 
21 
22 
23 
24 

25 
26 
26 
27 
28 
29 

30 
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TABLE II. Salmon and steelhead catches during April 4 to June 3, 1963. 

Position Species 

Sock- Chi- Steel-
Lat. N. Long. W. 

No. of 
skates 

Surface 
temp. 
·c. eye Pink Chum Coho nook head Total 

47°55' 
44°53' 
41°41' 
43°041 

46°25' 
48°05' 
44°55' 
42°58' 
46°08' 
47°34' 
44°001 

46°26' 
49°00' 
49°001 

48°001 

46°28' 

43°55' 
41°58' 
44°47' 

43°01' 
43°01' 
44°56' 
44°30' 
47°001 

46°061 

48°37' 
48°061 

45°15' 
47°39' 
50052' 
52°001 

52°30' 
50°001 

49°10' 
49°001 

46°56' 
45°20' 
47°001 

49°00' 
47°00' 
47°00' 
47°001 

49°00' 
49°001 

49°001 

49°00' 
49°00' 
49°001 

49°001 

46°00' 
48°001 

125°23' 
125°58' 
126°001 

130°001 

130000' 
133°48' 
136°08' 
138°47' 
140000' 
144°07' 
146°001 

148°55' 
151°001 

156°03' 
160°45' 
157°001 

160005' 
156°05' 
153°10' 

149°05' 
144°48' 
140°05' 
135°44' 
133000' 
128°37' 
130°001 

125°14' 
126°35' 
129°35' 
130056' 
135°001 

139°00' 
139°001 

136°03' 

135°30' 
138°56' 
142°17' 
146°15' 
150032' 
153°08' 
154°55' 
159°001 

155°00' 
150°00' 

145°30' 
141°04' 
138°15' 
136°54' 
132°11' 
131°10' 

128°00' 

30 
30 
30 
10 
J2ll 
252> 

30 
15 
30 
30 
15 
30 
30 
30 
20 

3 
252) 

30 
30 
252> 

30 
30 
30 
30 
30 
15 
30 
30 
30 
30 
30 

30 
30 
5 

30 
29 
30 
30 
10 
20 
30 
30 

30 
30 

15 
30 
15 

30 
30 

30 
30 

8.7 
10.0 
10.8 
9.7 
9.7 
7.8 
9.2 

10.3 
7.9 
6.2 
9.2 
8.1 
5.7 
5.0 
6.2 
7.2 

9.2 
11.0 
8. 7 

10.2 
10.0 
9.2 
9.8 
8.4 
9. 7 
8.5 

10.8 
II. I 
9.9 
9.5 
8.2 
7.0 

7.5 
8.7 

8. 7 
9.2 
9.1 
8.0 
8.0 
8.0 
7.3 
7.0 
6.1 
6.9 
7.5 

8.1 
9.5 
9.7 

11.6 
12.2 
12.0 

Totals 

102 

85 
59 
41 

2 
2 

69 
36 
6 

30 

5 

7 
24 
18 

53 
94 

18 

49 
7 

16 
4 

5 

10 

28 

14 
19 
14 
21 
21 
26 
27 
2 

16 

5 
I 
2 

29 
31 
20 
3 

19 
40 

22 
3 
9 

68 
28 

2 

49 

39 
36 

115 
18 
38 
56 
40 
31 
38 

10 
98 

6 

118 
82 

730 I ,259 

5 

9 
3 
5 

3 
II 

18 
21 
17 

7 
2 

23 

12 

5 

17 

5 

10 
3 
3 

23 

50 
5 

17 
II 
19 
2 

I 
6 

II 
64 
12 
19 
3 
8 

II 
33 

475 

2 

8 

14 

5 

I 
3 

3 
2 
3 
2 

7 

4 
2 

6 

5 

2 
4 

23 
4 

106 

2 

4 

20 

41 
8 

2 

9 
3 
2 
3 

I 
4 

7 

4 
II 

5 

3 
2 

6 
5 
3 
2 

148 

11 
I 

20 
4 

55 

59 
140 
14 
49 

127 
102 
75 
4 

54 

22 
2 
2 

44 
37 
39 
7 

26 
44 

3 
41 
II 
13 

160 

121 
14 

107 
66 
57 

133 
19 
54 
98 

123 
96 

151 
32 

163 
35 

193 

93 

2,722 
----- ---------- -----

Continued ... 



Set 
no. Date 

MV T. W. Zelley 
1 7 April 
2 9 
3 10 
48> 11 
58> 12 
68> 15 
7 16 
8 17 
9 18 

10 19 
11 21 
12 27 
13 28 
14 29 
15 30 
16 1 May 
17 2 
18 4 
19 5 
20 6 
21 11 
22 14 
23 15 
24 16 
25 22 
26 23 
27 24 
28 25 
29 27 
30 28 
31 
32 
33 
34 
35 

29 
30 
31 

2 June 
3 

MV Western Crusader 
1 4 April 
2 7 
3 8 
4 9 
5 
6 
7 

8 
9 

10 
11 
12 
13 

10 
II 
12 
13 
16 
22 
23 
24 
26 

Position 

Lat. N. 

51°101 

50°49' 
51°091 

51 °15' 
50°45' 
51°09' 
51°28' 
51°57' 
53°26' 
54°58' 
57°03' 
54°13' 
53°02' 
50°47' 
48°10' 
45°40' 
47°57' 
52°041 

54°27' 
55°37' 
54°15' 
51°22' 
50°18' 
50°48' 
56°00' 
54°11' 
52°52' 
51°17' 
51°12' 
51°01' 
51°22' 
51°07' 
51°00' 
51°04' 
51°03' 

52°06' 
52°55' 
53°00' 
53°05' 
55°30' 
57°52' 
5S000' 
56°00' 
54°25' 
53°06' 
51°10' 
50°28' 
45°50' 

Long. W. 

130°34' 
135°44' 
138°27' 
142°40' 
147°22' 
153°13' 
155°061 

156°04' 
155°56' 
155°55' 
151°03' 
157°18' 
159°001 

160°001 

160°00' 
156°57' 
156°00' 
155°51' 
155°55' 
152°55' 
155°30' 
160000' 
159°47' 
156°00' 
152°37' 
155°38' 
155°56' 
155°51' 
151°48' 
148°20' 
145°50' 
144°47' 
140°35' 
133°40' 
129°57' 

131°40' 
136°08' 
140°55' 
145°35' 
144°20' 
144°00' 
140°00' 
141°00' 
140°00' 
134°30' 
136°55' 
132°40' 
132°15' 
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TABLE II. Continued. 

Species 

No. of 
skates 

Surface 
temp. 
oc. 

Sock- Chi- Steel-

20 
20 
20 
10 
5 
5 

20 
20 
25 
25 
20 
25 
25 
30 
30 
27 
30 
30 
10 
30 
30 
15 
20 
30 
30 
30 
20 
15 
29 

30 
30 
30 
30 
30 
25 

20 
30 
20 
20 
10 
30 
30 
20 
30 
30 
30 
10 
30 

eye Pink Chum Coho nook head Total 

7.8 
6.8 
6.2 
5.5 
4.7 
4.1 
4.0 
3.8 
3.5 
4.1 
4.7 
3.7 
4.2 
4.3 
5.5 
7.1 
5.7 
4.2 
4.3 
6.3 
4.5 
4.9 
4.8 
5.1 
6.0 
5.3 
5.3 
5.5 
5.8 
6.3 
6.8 
7.2 
7.5 
9.7 

10.9 

12 
47 
19 
3 
2 

27 
8 

18 

20 

32 
129 
II 

99 
141 

3 
10 
75 
29 
51 
3 

10 
14 
7 

48 
63 
84 
91 
35 

Totals I ,091 

7.9 
6.8 
5.5 
5.0 
5.0 
5.4 
5.9 
5.5 
5.8 
7.4 
7 .I 
8.1 
9.7 

II 
88 

115 
21 
4 
2 

20 
52 

46 

II 
4 

10 
6 

3 
6 

23 
II 
2 

9 
32 

2 
I 
9 

21 
36 
35 
63 
67 

110 
57 

518 

4 
3 

10 
3 

7 
6 

14 
16 
3 

20 

8 
34 
5 

2 
4 
3 
9 
5 

23 
II 
19 
13 
II 
35 
36 
29 
4 

10 
10 
5 
2 

14 
7 

19 
7 

15 
5 
3 
9 
7 

41 

2 

409 

2 
23 

5 
12 
7 

26 

35 
46 
32 

8 
3 

18 

2 

16 

6 

25 

9 

3 

3 
5 

22 
51 
63 
26 
3 
4 

31 
II 
27 

5 
43 
11 
51 

146 
28 
78 

147 
172 

4 
13 
20 
80 
40 
97 
10 
31 
22 
31 
74 

103 
128 
164 
!54 
Ill 
60 

17 2,061 

2 

3 

9 

Continued ... 

6 
39 

103 
130 
29 
31 

3 
62 

105 
49 
75 
7 

56 
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TABLE II. Continued. 

Set 
no. Date 

14 27 April 
15 28 
16 1 May 
17 2 
18 3 
19 4 
20 10 
2J3> II 
22 12 
238> 13 
24 14 
25 15 
268> 17 
27 18 
28 19 
29 25 
30 26 
31 27 
32 28 
33 
34 
35 
36 
378> 

38 

29 
30 
31 

2 June 
2 

3 

Position 

Lat. N. 

48°06' 
45°56' 
50°05' 
51°47' 
53°08' 
53°10' 
54°00' 
57°31' 
58°02' 
56°04' 
54°57' 
52°45' 
53°45' 
54°47' 
53°17' 
54°30' 
56°27' 
54°32' 
57°001 

56°54' 
54°17' 
52°571 

51°42' 
51°32' 
51°20' 

Long. W. 

136°001 

137°52' 
143°20' 
141°50' 
142°06' 
138°08' 
135°05' 
139°30' 
140°06' 
144.10' 
144°08' 
144°25' 
140°50' 
141°07' 
137°15' 
135°50' 
138°10' 
141°15' 
141°30' 
144°57' 
144°53' 
141°20' 
134°30' 
131°30' 
130°20' 

No. of 
skates 

30 
30 
20 
10 
30 
30 
30 
10 
20 
10 
20 
30 
10 
30 
30 
30 
30 
20 
31 
30 
30 
30 
15 
10 
30 

Surface 
temp. 
•c. 

8.1 
8.6 
6.1 
6.0 
5.8 
6.6 
8.6 
6.9 
7.0 
6.2 
6.2 
6.2 
7.2 
7 .I 

8.3 
9.1 
9.6 
8.5 
9.1 
8.0 
7.2 
7.7 
9.7 

11.4 
11.5 

Species 

Sock- Chi- Steel-
eye Pink Chum Coho nook head Total 

55 
37 
81 
21 

9 
15 
6 

87 
77 

7 
54 

9 
4 
2 

119 
87 
50 
61 
48 

25 
54 
27 
9 
7 

37 
I 

2 
I 
2 

22 
5 

19 
76 
33 

4 
23 
69 
3 
4 
II 
21 

5 
17 

19 
4 
3 
2 

27 
50 

23 

7 
I 

20 
17 
8 

7 
16 
11 
3 
3 
5 

3 

3 
3 

4 
13 

2 

2 

5 

52 
74 
86 
49 

115 
108 

I 
9 

40 
7 

90 
108 

13 
93 

103 
46 

8 
150 
172 
64 
69 
67 
26 
6 

22 

Totals I, 193 565 448 19 47 2,273 

proximately 1,000 hooks) and are based on fishing 
operations in which lO or more effective skates of 
longline were used. The contour lines for sockeye, 
chum and pink salmon were fitted to these values. 

Sockeye Salmon 

Distribution (Fig. 1). During April 4-21 the main 
body of sockeye salmon, as indicated by weighted 
catches of 50 fish or more per l ,000 hooks, was located 
about 300 to 400 miles offshore north of about Lati
tude 48°N. Abundance levels decreased from this 
large centre, the decline in numbers being relatively 
sharp in all directions except to the west. Excluding 
a very small catch immediately off Cape Flattery 
(Latitude 48°N.), sockeye salmon apparently were 
absent east of about Longitude l32°W. and south of 
about Latitude 46°N. 

In the following two periods (April 22-May 6 and 
May 9-21), the area of relatively good catches (50 
fish or more per 1,000 hooks) contracted but was 
located farther north than in early April. Nil or small 

Continued ... 

catches continued to be made in the northwestern, 
eastern and southern parts of the area fished. The 
southern limit of sockeye salmon for the most part 
appeared little changed. 

In the period May 22-June 3 two areas of relatively 
high numbers were apparent. The larger of the two 
was located north of Latitude 48°N. between Longi
tudes l50°W. and l45°W., the smaller in the northeast 
part of the Gulf of Alaska. Abundance levels in the 
eastern areas of the Gulfwere little changed from pre
vious time periods but those in the western areas were 
somewhat lower than during May 9- 21. Changes 
in the distribution pattern primarily appeared to be 
due to sockeye salmon evacuating the north-central 
Gulf area. The southern limit of sockeye salmon was 
not determined as fishing did not take place far 
enough to the south. 

Age. One-ocean-winter sockeye with two and 
three freshwater years were widely scattered in the 
southern areas inhabited by sockeye, although three-
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TABLE II. Continued. 

Position Species 

Set 
no. Date Lat. N. Long. W. 

No. of 
skates 

Surface 
temp. 
•c. 

Sock
eye 

Chi- Steel-
Pink Chum Coho nook head Total 

MV Western Producer 
1 6 April 
2 7 
3 9 
4 10 
5 16 
6 17 
7 18 
8 19 
9 27 

10 29 
11 1 May 
12 2 
13 4 
14 5 
15 II 
16 12 

17 15 
18 16 
19 24 
20 25 
21 27 
22 28 
23 29 
24 30 
25 31 
26 2 June 
27 3 

49°00' 
49°00' 
49000' 
49"00' 
52"10' 
54°00' 
54°30' 
56°30' 
56°10' 
52"35' 
48°00' 
48°30' 
53°45' 
55°35' 
57°10' 
54°00' 
51°15' 
49°40' 
57°10' 
54°30' 
51°30' 
49"50' 
49°00' 
48°15' 
47°00' 
46°30' 
48"30' 

127°30' 
131°40' 
136°30' 
140"00' 
151 •10' 
151°00' 
149°20' 
149°15' 
149°45' 
146°45' 
148°00' 
151 °30' 
151°35' 
150°45' 
148°00' 
148000' 
15o•oo' 
152°00' 
148°15' 
148°15' 
147°25' 
145°20' 
141°20' 

138°00' 
133°15' 
126°50' 
126°15' 

10 
20 
20 
10 
3 

10 
10 
10 
30 
30 
10 
10 
30 
20 
30 
30 
20 
30 
30 
15 
28 
30 
30 
30 
30 
10 
20 

9.0 
8.2 
6.8 
6.5 
4.5 
3.5 
4.5 
4.0 
4 .5 
6.25 
6.0 
6.0 
4.5 
5.5 
5.75 
5.0 

5.5 
6.0 
7.0 
6.5 
7.0 
7.5 
8.5 
9.5 

11.0 
12 .0 
12.5 

86 
53 

2 
3 

14 
8 

68 
178 

19 
24 
58 

2 

45 
41 

58 
81 
75 
74 

119 
81 
18 

4 

19 
17 
5 

5 

8 

2 

14 
16 

5 
53 
63 
27 
42 
49 

7 
5 
2 

I 
2 
3 

33 
2 
I 
6 
3 

5 
9 

11 
2 
4 
6 
3 

18 
9 

20 
22 
14 
2 

9 

3 

5 

2 

15 
7 
2 

27 
113 
60 

2 
4 

16 
II 

102 
185 
20 
40 
61 

3 
50 
52 
83 

100 
80 
85 

176 
163 
91 
90 
53 

10 

Totals I , Ill 326 153 47 4 36 I ,677 

GRAND ToTALS 4,125 2,668 I ,485 197 10 248 8,733 

1> Excludes 3 skates baited with experimental bait. 
2> Excludes 5 skates baited with experimental bait. 
Bl Day or evening set. 

freshwater-year fish appeared to occur farther west 
than two-freshwater-year fish. 

Sockeye of age 42 initially (April 4-21) were mainly 
present in waters more than 300-400 miles offshore. 
During subsequent time periods their numbers in
creased coastward and westward, the latter direction 
being particularly evident from April 22-May 6. 
However, even as late as May 22-June 3, 42's were 
mainly concentrated in the central Gulf of Alaska. 

The main concentration of 52's during April 4-21 
was situated m the north-central Gulf areas. A 
southwest shift in the area of maximal numbers oc
curred during April 22-May 6. Thereafter, although 
the number of 52's generally declined, areas of highest 
density levels moved progressively northward. 

Sockeye of age 53 during April 4- 21 occurred in all 
areas occupied by the species, except in the extreme 
northwest part of the Gulf of Alaska. This age group, 
however, was mainly present in the southeastern half 
of the sockeye territory. During the following two 
time periods, the area of maximum density of 53's 
shifted westward, suggesting movement in that direc
tion. Subsequently, this age group became more 
abundant in the central areas of the northern Gulf 
of Alaska. 

While not particularly abundant, 63's during April 
4-21 were caught throughout the sockeye territory 
except in the extreme southwestern and southeastern 
areas. Changes in the density pattern suggested that 
sockeye of this age moved westward and northwest
ward during the remainder of the investigation period. 
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FIGURE I. Distribution of sockeye salmon in the northeast Pacific, April 4-June 3, 1963. 

In summary, one-ocean-winter fish, although widely 
scattered and relatively few in catches, were mainly 
present in the southern and eastern areas. Two
ocean-winter fish were generally present but mainly 
occupied the central areas of the Gulf, to the west 
and north of one-ocean-winter fish. Three-ocean
winter sockeye in turn were farther north. 

Pink Salmon 

Distribution (Fig. 2). During April4-21 pink salmon 
were uniformly present (10 fish per 1,000 hooks) from 
about Latitude 44°N. northward to about Latitude 
S0°N. North of Latitude S0°N. as far as fishing was 
conducted they were present only in the eastern half 
of the Gulf of Alaska, and catches were relatively 
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FIGURE 2. Distribution of pink salmon in the northeast Pacific, April 4-June 3, 1963. 

small. Pinks also appeared to be absent in the ex
treme southeastern part of the region investigated. 

Through the three subsequent time periods pink 
salmon were caught in increasing numbers especially 
in the eastern half of the Gulf of Alaska. During 
May 9- 21, two areas showed relatively high numbers 

(50 fish per 1,000 hooks) : one approximately 200 
miles west of the Queen Charlotte Islands, the other, 
somewhat larger, in the central part of the southern 
latitudes fished. In the period May 22-June 3 largest 
catches were made to the northwestward and east
ward, respectively, from these areas, suggesting move
ment in these directions. Also, pink salmon gradually 
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FIGURE 3. Distribution of chum salmon in the northeast Pacific, April 4-June 3, 1963. 

appeared in the northwestern part of the Gulf of 
Alaska where previously they were absent. 

Fishing operations between April4 and May 6 failed 
to show the presence of pink salmon south of Latitude 
43°N. Operations in the last two time periods did 
not extend southward far enough to delimit the 

southern boundary of the species at that season. 

Chum Salmon 

Distribution (Fig. 3). Throughout the period of 
investigation, chum salmon were widespread. Ac
cording to catches made between April 4 and May 6, 
the southern limit of chum salmon at that time was 
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FIGURE 4. Distribution of coho salmon in the northeast Pacific, April 4--June 3, !963. 

located between Latitudes 43° . and 45°N. No well
defined areas of concentration were apparent, although 
chum salmon were relatively more numerous (more 
than 10 fish per 1,000 hooks) in some areas than in 
others. Some changes in the location of these areas 
of higher catches through the fishing period are m
dicated in Figure 3. 

Age. One-ocean-winter chum salmon were rela
tively few and widely scattered in southern areas. 
Through the season they progressively extended their 
range of occurrence northward, especially in the 
eastern Gulf of Alaska. 

Except for their apparent ab ence in the north-
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FIGURE 5. Distribution of steelhead in the northeast Pacific, April 4-June 3, 1963. 

western areas of the Gulf two-ocean-winter chum 
salmon during the period of study were present 
throughout the territory occupied by the species. 
Chum of this age consistently were most abundant 
(more than 15 fish per 1,000 hooks) in the northeastern 
areas of the Gulf, but their occurrence in relatively 
large numbers in the southwestern part of the study 

area was also indicated. 

Three-ocean-winter chum salmon during April 
4-21 were present throughout the territory occupied 
by the species. They were most numerous (more than 
15 fish per 1,000 hooks) in the northeastern areas of 
the Gulf and least abundant (less than five fish per 
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1,000 hooks) in the northwestern and southeastern 
areas. Through the season the areas of greatest den
sity shifted westward and northward. None was 
caught in the southeastern area of the Gulf during 
May 22-June 3. 

Four-ocean-winter chum salmon occurred mainly 
in the western and northern areas of the Gulf of 
.Maska. Through the period of investigation these 
areas contracted in size from the south and east. 
Abundance levels never exceeded more than five fish 
per 1,000 hooks. 

Five-ocean-winter chum salmon in very small num
bers were caught in the extreme northwestern areas 
of the Gulf during the April 4-May 6 period only. 

Comparing the distribution patterns of the several 
age groups, it appears that the chum salmon, like the 
sockeye, were stratified according to age, with the 
older fish in the northwestern areas and the younger 

fish in the southeastern areas. 

Coho Salmon 

Distribution (Fig. 4). Coho salmon in small num
bers were caught throughout the period of investiga
tion in the southern latitudes fished and, usually as 
single individuals, somewhat farther north in the 
eastern part . 

Age. Several age types were present in the catches 
but 32's were most numerous and were followed in 
importance by 43's. Although both age groups were 
widespread, 43's apparently were more numerous than 
32 's in the western areas of the Gulf. 

Steelhead 

The distribution of steelhead catches conformed 
rather closely with the pattern shown by coho salmon 
and, as in the case of that species, the numbers taken 
were relatively small (Fig. 5). 

TABLE III. Canadian salmon tagging in the Gulf of Alaska, 1963; recoveries reported to January 29, 1964. 

Species Jan. 19- Feb. 2 Apr. 4- 21 

Sockeye 
Tagged 206 765 

Recovered 4 30 
Per cent 1.9 3.9 

Pink 
Tagged 0 215 
Recovered 0 0 

Per cent 0 0 
Chum 

Tagged 2 326 
Recovered 0 9 
Per cent 0 2.8 

Coho 
Tagged 0 19 
Recovered 0 0 
Per cent 0 0 

Chinook 
Tagged 0 0 
Recovered 0 0 
Per cent 0 0 

Steelhead 
Tagged 0 65 
Recovered 0 
Per cent 0 1.5 

Tctal salmon* 
Tagged 208 1,325 
Recovered 4 39 
Per cent 1.9 3.0 

* Not including steelhead. 

Tagging period 

Apr. 22- May 6 

832 
36 
4.3 

266 
2 
0.8 

340 
II 
3.2 

27 
0 
0 

I 
0 
0 

47 
2 
4.2 

1,466 
49 

3.3 

May 9-21 

699 
33 
4.7 

598 
8 
1.3 

235 
2 
0.9 

26 

3.8 

100 

36 
2 

5.6 

1,559 
45 
2.9 

May 22-June 3 Total 

1,201 3,703 
55 !58 
4.6 4.3 

1,096 2,175 
22 32 
2.0 1.5 

343 1,246 
4 26 
1.2 2.1 

70 142 
5 6 
7 .I 4.2 

5 7 
0 
0 14.2 

52 200 
3 8 
5.8 4.0 

2,715 7,273 
86 223 
3.2 3.1 
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TAO RECOVERIES 

Table III shows the number of fish tagged during 
the fishing operations of 1963 and the number of 
recoveries reported to January 29, 1964. 

For all species the percentage of tags recovered was 
lower than in 1962. Two factors are considered to 
have contributed to this result. First, the number of 
tags recovered in British Columbia was reduced by a 
fishermen's strike. Secondly, the 1963 tagging opera
tions were restricted to an early period of the year. 
A relatively large proportion of the 1962 recoveries 
were fish which had been tagged later in the season. 

Sockeye salmon. The geographical distribution of 
the recoveries of sockeye salmon tagged in April-June 
1963 included all the main North American coastal 
areas from Bristol Bay to the Columbia River. In 
addition, two recoveries were made by the Japanese 
high seas fishery. Data for these two fish (both 
mature) are as follows: 

Tagged: 4/28/63 at 53°02'N., 159°00'W.; Recovered: 
6fllf63at51°09'N., 177°04'E.,and Tagged: 5fl4f63at 
51 °22'N., 160°00'W.; Recovered: 6/16/63 at 51 °38'N., 
175°24'E. 

In a nearly opposite direction, a long journey was 
performed by a fish tagged in the middle of the Gulf 
(55°30'N., 144°20'W.) and recovered in the Salmon 
River, Idaho. 

The distribution, at the time of tagging, of sockeye 
salmon associated with some of the more important 
North American coastal fishing areas is shown in 

.... 

:.;>-"'' ··-·:: .... 
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SOCKEYE SALMON 
Brlstel l!lor 

TAGGED 

• JANUARY 30 - I 
/j. APRIL 4 ro APRIL 21 - 4 

0 APAU. 22 to MAY 8 -7 

0 N.tV 9 to MAY 21 -3 
0 MAV 22 to ..toNE l -3'10"' 

FIGURE 6. Tagging localities of sockeye salmon recovered in 
Bristol Bay, 1963. 

Figures 6-10. 
gling of stocks 
Alaska. 

As was the case in 1962, much min
was apparent in the central Gulf of 

Five sockeye tagged in 1962 were recovered in 1963. 
One of these fish, tagged in the central Gulf of Alaska 
(49°20'N., 147°35'W.), was recovered by the Japanese 
high seas fishery at 50°47'N., 171 °47'E. 

Pink salmon. While recoveries of this species were 
few, they included four fish taken by Japanese fisher
men not far from the Karaginski coast, thus indicating 
the presence of Asian pink salmon, in May, as far east 
as 155°W. in the Gulf of Alaska (Fig. 11). 

SOCKEYE SALMON 
Coot! Inlet 

TAGGED 

/j. APRIL 4 to APRIL 21- 8 
0 APRIL 22 to MAY 8 - 3 
0 WAV 9 to MAY 21- 3 

0 NAY 22 to JUNE 3 - 12 

FIGURE 7. Tagging localities of sockeye salmon recovered in 
Cook Inlet, 1963. 

0 
0 
6 

SOCKEYE SALMON 

TAGGED 

• JANUARY 28 - 1 
1). APRIL 4 to APRil 21 - 2 
0 APRIL 22 to MAY 6 - 3 
Q MAV 9 to MAY 21 - 3 
0 MAV 22 to JUNE s - 3 

Figure 8. Tagging localities of sockeye salmon recovered in 
the Copper River area, 1963. 
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FIGURE 9. Tagging localities of sockeye salmon recovered in 
Rivers and Smith Inlets, 1963. 
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FIGURE 10. Tagging localities of sockeye salmon recovered 
in the Fraser River, 1963. 
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FIGURE ll. Tagging and recovery localities of pink salmon tagged in 1963. 
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FIGURE 12. Tagging and recovery localities of chum salmon tagged in 1963. 
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FIGURE 13. Tagging and recovery localities of coho salmon, 
chinook salmon and steelhead tagged in 1963. 

Chum salmon. The chief feature of the reported 
recoveries is the evidence, for a second year, of the 
extensive occupation of the Gulf of Alaska by fish 

associated with far-northern and Asian spawning areas 
(Fig. 12). 

Coho salmon, chinook salmon and steelhead. Recoveries 
are shown in Figure 13. 

II. CANADIAN OCEANOGRAPHIC RESEARCH 
IN THE EASTERN SUBARCTIC 
PACIFIC REGION DURING 1963 

The data income and output, and the research 
pr~jects during the past year, consisted of: 

( 1) Comprehensive oceanographic observations at 
Ocean Station " P" (Lat. 50°N., Long. 145°W.) and 
en route to and from the Station (Line " P ") during 
alternate six-week periods (January 15 to March 4; 
April 9 to May 27; June 25 to August 5; September 
10 to October 28; December 3 to January 14). 
Bathythermograph observations were maintained 
aboard CCGS Stonetown during the interim periods. 
These observations provide a monitor of oceanographic 
conditions (temperature, salinity, transport and pro
ductivity) in the eastern Central Subarctic Domain 
(Fig. 14). 
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NORTH PACIFIC OCEAN 

DOMAINS IN THE UPPER (SEASONAL) ZONE 
OF THE SUBARCTIC PACIFIC REGION 

(Dodlmead, Favorite Clld Hirano I 

FIGURE 14. 

(2) Publication of weekly charts of sea surface 
temperature, depth to the top of the seasonal thermo
cline (potential layer depth), magnitude (JT) of the 
thermocline, and depth of the bottom of the seasonal 
thermocline, by the Canadian Oceanographic Inform
ation Service, Esquimalt, B.C. These charts provide 
an immediate picture of the temperature structure 
and its distribution in the eastern Subarctic. 

(3) Preparation of mean monthly OCEAN charts 
(with Scripps Institution of Oceanography). Bathy
thermograrns collected in the eastern North Pacific 
since 1945 have been grouped by months and 1 a 

squares and analysed according to the OCEAN sys
tem of assessment (Pacific Oceanographic Group, 
MS Report 105). From these analyses, charts are 
now being prepared showing the monthly mean 
values, occurrence of transient thermoclines, depth to 
top and bottom of thermocline. These will provide 
the necessary reference charts upon which further 
studies and comparisons can be made with the weekly 
charts from the Canadian Oceanographic Information 
Service. 

(4) An assessment of coastal structure off Van
couver Island. Previous research has defined the 
structure models and their relation to wind stress, 
heating and cooling and runoff (summarized in Ap-

pendix II, " Review of Oceanography of the Subarc
tic Pacific Region ", INPFC Bulletin 13). These 
models have been applied to the accumulated data 
to determine the relation of the oceanographic situa
tions to the daily weather and daily coastal seawater 
observations. 

(5) Oceanographic data taken by the Marine 
Salmon Investigation, Biological Station, Nanaimo, 
during their high seas tagging program. The bathy
thermograph data have been included in the Informa
tion Service charts. 

(6) Daily seawater observations at 15 stations to 
monitor oceanographic conditions in the Coastal 
Domain (Fig. 14). A graphical catalogue of the 
7-day running averages and the statistical classifica
tion of monthly mean values is being prepared for 
publication. 

OcEANOGRAPHIC CoNDITIONS DuRING 1963 

No major synoptic oceanographic surveys were 
undertaken as in past years. However, it is possible 
to define the oceanographic features for the eastern 
Subarctic from the data outlined in the previous sec
tion. In particular, the data at Ocean Station "P" 
and along Line " P " (Fig. 14) are reviewed for this 
purpose. Comparison of conditions existing in 1963 
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to those in other years, and to average conditions, in 
the eastern Central Subarctic Domain can be made 
from these data, particularly when the anomalies at 
Ocean Station " P " are relatively large. Anomalies 
in the Coastal Domain are apparent in the daily 
seawater observations. 

I. January through March 

The temperature and salinity distributions along 
Line "P" (January 16-20) and Line A (outbound, 
January 19-28; inbound, January 28 to February 3) 
are shown in Figures 15 and 16, respectively. The 
data along the latter line were taken in conjunction 
with the high seas exploratory fishing and tagging 
operations. 

The characteristic features of structure in the eastern 
Subarctic during this period occur in these sections. 
The upper or seasonal zone was isothermal and isoha
line to depths between 75 metres near the Canadian 
coast and Alaskan Gyre and to I 00 metres in the 
vicinity of Ocean Station " P ". Near the coast, the 
seasonal waters were relatively warm and fresh, with 
temperature decreasing and salinity increasing to 
seaward. The bottom of the halocline, defined by 
salinity=33.8%o, occurred at depths between 150 and 
225 metres. 

The temperature and salinity distributions at Ocean 
Station " P" from January 20 to February 25 are 
shown in Figure 1 7. During this period the tem
perature of the water in the upper zone decreased 
about 0.3°C.; the salinity remained constant (32.5%o). 

FIGURE 15. Temperature and salinity along Line "P" (Jan. 
16-20, 1963). 

Little or no change occurred in the deeper waters. 

During March the sea surface temperature, and 
hence upper zone temperatures, averaged 6.1 °C. 
Thus, there was little change in the temperature and 

TABLE IV. Average temperature and salinity1> values for the upper zone at Ocean Station "P ", 1956- 1963. 

Year Upper zone January 15- 31 February 1- 15 February 16- 28 March 1- 15 
----- -------------

1956 
Temperature 
Salinity 

s.s•c. 6.1•c. 5.5"C. 4.9•c. 
-------------------------------- no data---------------------------------· 

1957 
Temperature 
Salinity 

s.9·c. s.6•c. s.6•c . s.s•c. 
---------------------------------32.65%. ---------------------------------

1958 
Temperature 
Salinity 

6. rc. 6. 3•c. 6 .3·c. 6.3•c. 

---------------------------------32.70%. --------------------------------

1959 
Temperature 
Salinity 

5.8"C. s.6•c. 5 . 3•c. s.o•c. 
32.83%.-- - ------------------------------. 

1960 
Temperature 
Salinity 

6.6·c. 6.00C. 6.1•c. 6.3•c. 
---------------------------------32.71%. -----------------

1961 
Temperature 
Salinity 

s.3•c. s.o•c. 5.ooc. 4. 7•c. 
----------- --------------------- 32.82%,----------------------------------

1962 
Temperature 
Salinity 

s.9•c. 6.o•c. 6.1•c. 6.o•c. 
--------------------------------32.61%,·---------------------------------

1963 
Temperature 
Salinity 

6.40C. 6.1°C. 6.1°C. 6.1°C. 
32. 50%. --- ---- - . -- - - --- - - - -- - --- --- -----

1l Average values for whole period. 
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FIGURE 16. Temperature and salinity along Line A (outbound, Jan. 19-28; inbound, Jan. 28-Feb. 3, 1963). 

salinity conditions at Ocean Station " P " during the 
first three months of 1963. It is reasonable to assume 
that over the eastern Central Subarctic Domain tem
perature and salinity conditions were similarly stable. 

How the temperature and salinity conditions in the 
upper zone compare to those in other years at Ocean 
Station " P " for this period are summarized in Table 
IV. The years that the data indicate similar tempera-

ture conditions are 1958, 1960, 1962 and 1963. How
ever, salinity conditions for these years were similar 
only during 1958 and 1960. The lowest salinities 
were observed in 1963. 

The daily seawater observations suggest that tem
peratures in the Coastal Domain were slightly above 
average for this period. 
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2. April through August 

The temperature and salinity distributions from 
April 10 to May 21 and July 1-31 at Ocean Station 
"P" are shown in Figures 18 and 19, respectively. 
It is apparent in Figure 18 that warming of the surface 
water occurred towards the end of April. This sea
sonal warming occurred about two to three weeks 
later than usual. Upper zone salinities increased 
slightly (about O.I%o) in this period. 

By July, the seasonal thermocline was well deve
loped (Fig. 19). Surface salinities were again as low 
(32.5roo) as observed early in the year. 

The average monthly sea surface temperatures at 
Ocean Station " P " show that considerable warming 
of the surface waters occurred in August 1963 (Fig. 
20). Water temperatures were about I °C. higher 
than the 10-year mean. This is the highest monthly 
mean temperature that has occurred during the past 
eight years. 

Seawater temperatures at the coastal light-stations 

also increased markedly during August. The values 
were from I o to 2°C. higher than average. 

The sea surface temperature anomalies published 
by the Bureau of Commercial Fisheries Biological 
Laboratory, San Diego, show that these unusually 
high temperatures occurred over the eastern Subarc
tic, and were between I 0 and 2°C. higher than 
average. 

SuMMARY 

Surface temperatures between the Canadian coast 
and Ocean Station " P " were well above average, at 
least until September of 1963. The largest anomaly 
was noted in August. Charts of sea surface tem
peratures and anomalies for this month show these 
unusually warm conditions existed over the eastern 
Subarctic Pacific Region. 

Surface salinities were lower than usual between 
the Canadian coast and Ocean Station " P " during 
the same period. It is postulated that surface salinities 
were relatively low in the Central Subarctic Domain. 
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B. REPORT ON RESEARCH BY JAPAN FOR THE INTERNATIONAL NORTH 
PACIFIC FISHERIES COMMISSION DURING THE YEAR 1963 

Fisheries Agency of Japan 

February 1964 

INTRODUCTION 

This report briefly summarizes the research results 
obtained from the Japanese commercial fisheries for 
salmon and king crab in the North Pacific Ocean 
during 1963, the results of investigations and new in
formation obtained by Japanese research vessels and 
the progress of research during the same year. 

Research conducted in 1963 was almost identical 
to that of 1962 and included ( 1) fishing operations by 
research vessels to study the offshore distribution of 
salmon and collect samples, along with investigations 
and sampling aboard motherships, (2) tagging on the 
high seas, using longlines, (3) vertical distribution 
studies, ( 4) oceanographic observations, and ( S) 
research on king crab in the Bering Sea. In addition, 
a preliminary study was carried out on the fishing 
efficiency of different coloured nets and simultaneous 
operations were conducted by two research vessels 
using different types of gear. Emphasis was placed 
on the tagging experiments. 

I. SALMON 

I. OFFSHORE DISTRIBUTION 

A. Research by Mothership Fishery 

Mothership fishing operations in the northwest 
Pacific and Bering Sea in 1963 started in the middle 
of May and terminated in early August. Eleven 
fleets operated. Catch statistics, according to 2° x so 
areas (see Figure I) and by ten-day periods, are given 
in Table I. 

The total mothership catch was approximately 23 
million fish. The proportions of sockeye, chum, pink, 
coho and chinook salmon were 37.9%, 24.8% , 28.7% , 
8.1 % and 0.4% , respectively. The average number 
offish caught per tan was l.S, 1.0, 1.1, 0.3 and 0.01, 
respectively, for sockeye, chum, pink, coho and 
chinook salmon (Table 1). The percentage of pink 
salmon in the total catch has been low since 1960: 
7.1 % in 1960, 14.4% in 1961 and S.8o/o in 1962. This 
may be due partly to the fact that more than half of 
the nets in use since 1961 have had larger mesh sizes 

"d' 
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in 1963. 
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which has resulted in smaller catches. In 1963, 
however, the catch of pink salmon increased and 
exceeded the levels of the previous three years, both 
in total number and in percentage of total catch. 
There are various possible reasons for this increase. 
The abundance of pink salmon may have been greater 
in 1963 or the apparent increase may have been only 
a reflection of the decreased sockeye and chum catches. 
For instance, in 19S8 the catch of pink salmon was 
about 13 million fish, or 28.9% of the total catch, 
while in 1963 it was about six million fish or 28.7% 
of the total catch. By the same reasoning, the catch 
of coho salmon in 1963, although ranking next to 
that of 19S6 in percentages, is not much different 
from other years, except in 19S 7, 1960 and 1961 
(years of poor catch) and 19S8 (a year oflarger catch). 
Another possible factor may be the relatively late 
termination of the fishing season. (Table 2.) 

Fishing operations during May 1963 showed that 
the catch per tan for driftnets in waters south of S0°N. 
was low, particularly in statistical areas E6S46 and 
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TABLE I. Salmon catch of the Japanese mothership fishery in the Aleutian area in 1963, in number of fish, by species, 
by ten-day pel'iod and 2° X 5° area u . 

Cumulative 
Species quantity of 

gear used 
Period Area Sockeye Chum Pink Coho Chinook Total (in tans) 

E 6050 1,308 3,906 I ,062 I 6,277 1,056 
E 6048 216 354 356 8 934 264 

Up to E 6550 3, !50 3,117 592 3 6,862 1,315 
May 20 E 6548 5,991 3,299 3,226 12,516 I ,910 

E6546 160 I ,459 I ,657 3,277 2,662 
Sub-total 10,825 12,135 6,893 13 29,866 7,207 

E 6052 2,883 2 ,812 28 14 5,737 2,463 
E 6050 114,886 103,941 28,167 301 247,295 75,890 
E 6048 217,798 161,010 149,961 250 529,019 99,808 
E 6552 108,072 57,570 528 96 166,266 59,716 
E 6550 646,213 473, 140 88,010 693 I ,208,056 295,054 

May E 6548 262,571 188,947 203,091 2 288 654,899 138,322 
21 - 31 E 6546 302 2,012 2,942 9 5,265 2,503 

E 7052 18,247 17,641 293 28 36,209 18,896 
E 7050 67,243 74,683 5,519 60 147,505 54,601 
E 7048 I ,428 4,400 3,143 8,971 3,232 
E7046 118 37 155 330 
E 7550 4,483 8,254 I ,274 3 14,014 10,240 

Sub-total 1,444,126 1,094, 528 482,993 2 I, 742 3,023,391 761,055 

E 6052 664 189 23 876 527 
E 6050 51,985 29,421 25,854 74 107,334 38,710 
E6048 204,013 107' 740 260,398 18 472 572,641 101,580 
E 6552 4,455 3,227 1,451 8 9,141 3,796 
E 6550 535,768 339,048 272,072 10 2,867 1,149,765 260,173 

June E 6548 364,531 200,962 412,688 63 2,103 980,347 177,650 
1- 10 E 6546 I ,144 6,454 38,349 16 175 46,138 10,845 

E 7052 I ,467 4,396 I ,284 7' 147 2,840 
E 7050 289,744 194,608 214,608 3 2, !55 701' 118 146,740 
E7048 44,718 15,636 40,659 190 101,204 21,108 
E 7554 548 I ,067 33 1,648 329 
E 7552 94,045 85,368 18,169 116 197,698 61,995 
E 7550 Ill ,654 57,337 77,282 176 246,449 51,735 

Sub-total I, 704,736 I ,045,453 I ,362,870 Ill 8,336 4,121,506 878,028 

E 6052 4,142 4,461 6,767 7 15,377 3,928 
E 6050 17,508 II ,434 17,283 12 105 46,342 13,943 
E 6048 3,126 2, 706 12,961 3 16 18,812 4,038 
E 6552 105,214 67,824 115,318 7 249 288,612 70,190 
E 6550 411,259 135,756 347,021 96 I ,592 895,724 199,148 

June E 6548 253,682 74,118 220,860 100 I ,206 549,966 128,643 
11 - 20 E 6546 73 113 I ,535 I ,721 528 

E 7052 41 '784 31,099 51,898 3 128 124,912 41,476 
E 7050 356,219 132,468 448,361 I ,681 938,730 225,102 
E 7048 29,771 6,456 32,268 113 68,608 24,961 
E 7554 34,799 54,056 21 '702 194 110,751 29,634 
E 7552 223,557 90,700 55,815 3 542 370,617 155,466 
E 7550 124,065 22,333 65,669 2 173 212,242 63,746 

Sub-total I ,605,199 633,524 I ,397,458 227 6,006 3,642,414 960,803 

Continued ... 
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TABLE I. Continued. 

Cumulative 
Species quantity of 

Period Area Sockeye Chum Pink 
gear used 

Coho Chinook Total (in tans) 

E 6056 84 255 768 I, 107 264 
E 6052 242,035 74,141 170,077 165 1,201 487,619 144,127 
E 6050 299,569 84,638 168,970 30 1,274 554,481 179,070 
E 6048 73,968 72,131 281,805 2,274 1,894 432,072 77,064 
E 6556 173 368 3,106 I 3,648 527 

June E 6552 207,676 62,828 179,261 16 310 450,091 126,438 
21 - 30 E 6550 447,809 100,188 263,918 473 1,440 813,828 224,516 

E 6548 127,755 48,268 101,810 2,005 1,518 281,356 87,776 
E 7052 1,868 569 3,591 6 6,034 2,228 
E 7050 8,851 3,325 21,437 19 33,632 9,596 
E 7048 73 22 105 200 330 
E 7550 156 86 222 464 660 

Sub-total 1,410,017 446,819 1,195,070 4,963 7,663 3,064,532 852,596 
- -- -- ---

E 6056 70 150 1,450 1,670 264 
E 6052 437,266 125,587 105,721 772 2,451 671,797 205,295 
E 6050 248,662 62,453 54,942 3,175 2,934 372,166 153,054 
E 6048 73,094 24,756 346,097 15,357 6,442 465,746 101,870 
E 6558 138,872 141,029 268,281 3 414 548,599 62,436 

July E 6556 24,348 15,333 69,566 194 109,441 16,284 
1- 10 E 6552 178,787 46,853 98,323 188 861 325,012 123,093 

E 6550 34,602 11,706 13,064 566 451 60,389 33,750 
E 6548 1,668 1,122 940 902 64 4,696 3,759 
E 6556 18 73 31 135 257 858 
E 7060 534 865 1,625 37 3,061 1,320 
E 7058 152,202 178,857 294,450 27 2,727 628,263 110,539 
E 7056 7,115 9,189 37,798 4 157 54,263 14,505 
E 7054 172 256 782 14 1,224 923 
E 7052 33,806 10,926 30,762 53 75,547 20,583 
E 7050 607 518 1,574 4 4 2,707 1,253 
E7048 80 4 440 21 545 660 
E 7046 46 6 520 6 578 990 
E 7560 551 1,392 3,540 10 5,493 1,644 
E 7558 1,104 2,315 8,398 57 11,874 3,621 

Sub-total 1,333,478 633,506 1,337,354 22,093 16,897 3,343,328 856,701 

E 6056 705 961 1,782 3,448 1,056 
E 6052 164,793 65,591 17,900 6,814 1,587 256,685 99,422 
E 6050 12,958 4,861 681 2,006 101 20,607 11,088 
E 6048 50,181 13,555 6,014 8,027 336 78,113 27,456 
E 6558 294,954 305,706 279,056 240 2,851 882,807 158,362 
E 6556 3,846 3, 702 10,609 6 11 18,174 5,808 
E 6552 45,280 17,653 5,011 853 380 69,177 30,209 
E 6550 856 932 204 173 II 2,176 2,011 
E 6548 412 330 42 2,237 21 3,042 2,640 

July E 6546 72 3 1,128 7 1,210 1,650 
11 - 20 E7060 II, 761 17,888 16,906 163 46,718 13,657 

E 7058 227,273 301,153 213,120 66 5,720 747,332 181,845 
E 7056 8,583 7,039 7,675 II 471 23,779 12,210 
E 7054 52 107 18 3 2 182 330 
E 7052 821 653 444 5 3 1,926 2,172 
E 7050 712 447 205 847 8 2,219 1,980 

Continued . .. 
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TABLE I. Continued. 

Cumulative 
Species quantity of 

gear used 
Period Area Sockeye Chum Pink Coho Chinook Total (in tans) 

E7048 148 I ,045 38 55,529 168 56,928 22,674 
E 7046 2 5,810 68 93,086 428 99,394 28,188 
E 7560 100,808 360,315 161,404 30 14,553 6'37 ,110 196,699 
E 7558 33,010 51' 713 51,083 4 I ,827 137,637 47,894 
E 7550 36 74 44 10 164 330 
E 8060 9,607 87,751 18,958 3,106 119,423 44,560 
E 8058 74 750 248 103 I, 175 1,318 

Sub-total 966,872 I ,248,108 791,513 171,076 31,857 3,209,426 893,559 

E 6056 316 392 I, 153 3 1,864 528 
E 6052 110 5 6 121 252 
E 6050 53 76 5 112 246 264 
E 6558 158,261 298,042 108,566 423 2,295 567,587 95,860 
E 6556 253 576 427 8 1,264 528 
E 6552 25,063 10,181 I ,347 3,050 314 39,955 17,945 
E 6550 56 113 6 66 3 244 264 
E 6548 I, 753 412 5,416 4 7,585 I ,848 
E 7058 46,096 68,316 25,105 5 942 140,464 40,865 

July E 7056 3,990 4,442 5,359 53 494 14,338 10,560 
21 - 31 E 7050 99,805 29,963 I ,289 244,296 1,803 377' !56 119,266 

E 7048 19,569 38,091 342 643,290 2,544 703,836 198,074 
E7046 7' 110 15 56,113 166 63,404 23,376 
E 7560 54,008 231 '!51 10,922 91 4,425 300,597 71,086 
E 7558 353 102 242 697 250 
E 7556 169 170 39 378 330 
E 7554 10 411 60 481 327 
E 7550 12,322 12,039 I ,012 158,555 338 184,266 36,175 
E 7548 4,774 37,737 I ,962 532,085 I ,438 577,996 112,459 
E 7546 403 3,496 2 3,901 1,980 

Sub-total 426,961 739,732 157,857 I ,647,051 14,779 2,986,380 732,237 

August E 7048 458 2,726 5 3,189 660 
1·-10 E 7548 265 3,548 47' 186 225 51,224 II ,192 

Sub-total 265 4,006 49,912 230 54,413 II ,852 
----------

GRAND TOTAL 8,902,479 5,857,811 6,732,008 I ,895,435 87,523 23,475,256 5,954,038 
Average catch per tan 1.5 1.0 I. I 0.3 0.01 3.9 
Percentage of total catch 37.9% 24.9% 28.7% 8.1% 0.4% 

----
t> See Figure I. 

E7046, as compared to similar values for 1956 through and scale samples were taken. These biological data 
1962. Possible explanations are that the main body are now being compiled according to the same area 
of fish had moved to the north at the beginning of the divisions used for the catch statistics. Table 4 shows 
1963 fishing season, that the main body of fish was the age composition and estimated number of fish 
distributed in more northerly waters, or that fish were caught for sockeye and chum salmon. Table 5 in-
not susceptible to nets because of retarded growth. dicates the changes in catch per tan in May for all 
However, this merits further study. (Table 3.) species combined from 1956 through 1963, by 2°X5° 

As is shown in Table 3, a total of 61,257 fish taken 
statistical areas. 

from mothership catches was sampled and subjected Socke_ye salmon. The average catch per 1,000 tans 
to the following measurements: (1) body length (fork of sockeye salmon in the mothership fishery driftnet 
length), (2) body weight, (3) sex, (4) gonad weight; catches during the 1963 season was 1,496. By ages, 
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TABLE 2. Number of fish caught, average catch per tan, and the percentage of total catch for each species in the Japanese 
mothership fishery from 1956 through 19631l. 

Year Sockeye 

Total catch 9,246,828 
Average catch I . 0 

1956 per tan 
Percentage of 

total catch 

Total catch 
Average catch 

1957 per tan 
Percentage of 

total catch 

Total catch 
Average catch 

1958 per tan 
Percentage of 

total catch 

22.5% 

19,822 ,540 
3.0 

39 .3% 

11,971 '142 
1.4 

26.2% 

Total catch 9,124,967 
Average catch 1.3 

1959 per tan 
Percentage of 

total catch 
21.6% 

Total catch 12,878,907 
Average catch 2 .0 

1960 per tan 
Percentage of 

total catch 

Total catch 
Average catch 

1961 per tan 
Percentage of 

total catch 

48 . 7% 

12,998,399 
2.6 

57 .2% 

Total catch 10,590,430 
Average catch 1.8 

1962 per tan 
Percentage of 

total catch 
53.6% 

Total catch 8,902,479 
Average catch I. 5 

1963 per tan 
Percentage of 

total catch 
37 .9% 

Chum 

16,095,787 
1.7 

39.1% 

I ,246,132 
1.4 

18.3% 

17,164,967 
2.0 

37.5% 

12,858,646 
1.8 

30.4% 

10,517,207 
1.6 

39.8% 

6,128,111 
1.2 

27.0% 

6,372,112 
1.1 

32.2% 

5,857,811 
1.0 

24.9% 

Species 

Pink 

11,872,576 
1.3 

28.9% 

21,045,585 
3.2 

41.7% 

13 , 199,218 
1.5 

28.9% 

18,856,273 
2.7 

44 . 5% 

I ,885,380 
0.3 

7. 1% 

3,262,558 
0 .7 

14.4% 

1,138,624 
0.2 

5.8% 

6,732,008 
1.1 

28.7% 

Coho 

3,752,722 
0.4 

9.1% 

339,623 
0.05 

0.7% 

3,342,345 
0.4 

7.3% 

I ,423,089 
0 . 2 

3.4% 

961,953 
0.1 

3.6% 

284,056 
0.06 

1.3% 

I ,532,027 
0.3 

7.8% 

I ,895,435 
0 .3 

8 . 1% 

1> Catches from the Okhotsk Sea are excluded for the years 1956 through 1958. 

Chinook 

133,979 
0.01 

0.3% 

31,104 
0.004 

0 . 1% 

45,123 
0 .005 

0 . 1% 

68,103 
0.01 

0.2% 

180,360 
0.03 

0 . 7% 

31,182 
0 .006 

0.1% 

122,094 
0 .02 

0 .6% 

87,523 
0 .01 

0.4% 

Total 

Cumula
tive num
beroftans 

used 

41,101,892 9,329,871 
4.4 

50,484,984 6,619,089 
7.6 

45,722,795 8,593,877 
5.3 

42,331,078 7,092,997 
6.0 

26,423,807 6,518,531 
4.1 

22,704,306 4,993,536 
4.6 

19,755,287 5,850,967 
3.4 

23,475,256 5,954,038 
3.9 

the catch per 1,000 tans followed the order 63, 53 , 52 

and 42• These four age groups combined amounted 
to approximately 88% of the total catch. Changes 
in the catch per 1,000 tans during the period from 
1956 through 1963 indicate that in 1963 the value 
for 42's was high, ranking next to that of 1960, and 
that the value for 53's was the lowest in all the years 

under consideration. The 52 value ranked next to 
those of 195 7 and 1961, and the 63 value was also 
high, following those of 1957, 1961 and 1962. The 
7 4 value was relatively high in 1963 compared with 
other years, ranking next to that of 1957. This may 
be related to the fact that 64's were abundant in 1962. 
(Table 6.) 
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The distribution pattern of each age group in 1963 
is somewhat different from those observed in other 
years. The North Pacific and the Bering Sea were 

TABLE 3. Number of fish measured for body length aboard 
motherships in 1963. 

Species 

Sockeye 

Chum 
Pink 
Coho 
Chinook 
Total 

May 

2,550 

2,550 
2,337 

5 
308 

7,750 

Month 

June 

8,790 

8,759 
8,730 

341 
1,918 

28,538 

July 

7,211 
7,620 
6,576 
1,564 
1,998 

24,969 

Total 

18,551 

18,929 
17,643 
I ,910 
4,224 

61,257 

TABLE 4. Age composition of sockeye and chum salmon 
caught by mothership fishery in 1963, in l,OOO's of fish. 

Sockeye 

Age: 42 7• Others1> Total 

Total 
catch I ,393 I ,830 2,065 2,550 224 684 157 8,903 

Percen-
tage 15.6% 20.6% 23.2% 28.6% 2.5% 7.7% 1.8% 100.0 

Chum 

Age: 3 4 5 6 Total 

Total catch 671 

Percentage II . 5% 

4,582 

78.2% 

577 

9.8% 

28 

0.5% 

5,858 

100.0 

TABLE 5. Average number of fish caught per tan in the 
mothership fishery during May of 1956 through 1963, by 
2° X 5° areas1l, all species combined. 

Area 1956 1957 1958 1959 1960 1961 1962 1963 

E 6052 2.3 
E 6056 3.4 3.3 
E 6048 
E 6552 
E 6550 
E6548 3.7 
E 6546 3.3 
E 7052 6.0 
E 7050 3.8 
E 7048 3.5 
E 7046 2. 7 

5.5 4.2 
5.4 4.6 5.9 
5.2 3.3 4.9 4.3 4.7 
5.2 4.2 5.5 3.9 5.6 
4.4 3.6 4.8 3.1 3.8 
6.1 3.5 4.1 
4.8 3.1 3.9 3.4 4.3 
3.7 2.8 4.6 3.7 5.4 

2.9 2.8 
E 7550 3.3 4.3 
E 7548 3.3 2.3 

8050 

1> See Figure I. 

4.1 
3.5 
3.9 
4.5 
3.2 
3.0 
3.9 
3.8 

5.3 
2.8 
4.1 
4.8 
1.7 
1.9 
2.7 
2.8 
0.5 

3.4 1.1 

1.9 1.6 

TABLE 6. Average number of sockeye salmon caught per 
I ,000 tans in the mothership fishery, by year and by 
age, 1956 through 19631, 2, s>. 

Year 42 7 • Others Total 

1956 155 157 364 229 36 
1957 89 839 488 I ,252 168 
1958 75 217 502 418 96 
1959 129 130 390 268 136 
1960 478 277 711 294 87 
1961 112 923 657 833 23 
1962 87 273 547 620 243 
1963 234 307 347 428 38 

33 28 
138 21 
61 24 
56 33 
77 52 
41 27 
23 42 

115 27 

I ,002 
2,995 
I ,393 
I ,142 
1,976 
2,616 
1,835 
1,496 

1l Catches in the Okhotsk Sea are excluded the years 1956 
through 1958. 

2> Mesh sizes of nets used were as follows (all knot to knot 
lengths): 25% or more in 1956 through 1959 were 60.5 mm., 
25% or more in 1960 were 65 mm., not less than 50% in 1961 
and 1962 were 65 mm., and not less than 60% in 1963 were 
65mm. 

Bl Figures given represent the average during May-July. 

TABLE 7. Age composition of sockeye salmon in the north
western Pacific area1>, western Bering Sea area2l and the 
eastern Bering Sea area8>, 1956 through 1963 (average number 
of fish caught per I ,000 tans). 

Year 42 

Northwestern Pacific 
1956 165 142 12 
1957 43 713 13 
1958 59 189 42 
1959 99 177 3 
1960 309 286 12 
1961 121 796 13 
1962 98 252 13 
1963 241 260 II 

Western Bering Sea 
1956 166 138 19 
1957 72 760 15 
1958 95 254 56 
1959 166 159 2 
1960 109 326 19 
1961 128 404 88 
1962 70 374 26 
1963 232 344 8 

Eastern Bering Sea 

352 
325 
543 
345 

I ,022 
591 
615 
312 

209 8 
1,086 6 

407 15 
329 4 
284 4 
925 3 
578 4 
418 3 

394 182 7 
498 I ,279 4 
452 471 24 
445 218 I 
469 330 7 
423 603 5 
393 829 7 
371 433 2 

1956 444 133 
1957 103 2, !50 

2 236 119 
7 I ,302 I ,432 5 

1958 
1959 202 29 3 366 27 
1960 1,212 232 191 307 
1961 76 2,161 I ,259 588 
1962 47 176 4 410 394 
1963 204 340 4 398 495 

0.3 
3 
5 
I 

46 
181 
108 
134 
103 
34 

303 
32 

31 
160 
61 
64 
92 
47 
23 

132 

60 28 
351 200 

61 33 
116 53 
40 81 
55 35 

143 21 
44 112 

7 7 
21 52 

62 4 
23 26 
17 19 
33 24 
32 27 

0.4 

0.2 
2 
I 

0.1 
2 

3 
I 

2 

0 West and south of the line linking 52°N., ! 75°E., 50°N., 
175°E. and 50°N., 180°. 

2> North of 52°N., west of 175°E. 
Sl North of 50°N., east of 175°E. 
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divided into three districts: waters north of 52°N. 
west of 175°E., waters north of 52°N. east of 175°E., 
and the remaining waters west of 180°. These dis
tricts are called the western Bering Sea, the eastern 
Bering Sea and the northwestern North Pacific, re
spectively. In 1960, 42 fish were abundant, the ave
rage catch per 1,000 tans being 1,212, in the eastern 
Bering Sea, but were less abundant in 1963, the com
parable value being only 204. In the western Bering 
Sea, on the other hand, the catch per 1,000 tans was 
109 in 1960 and 232 in 1963. In 1956, when 42's 
were dominant in catches from the Bristol Bay dis
trict, the catch per 1,000 tans for this age group was 
444 in the eastern Bering Sea and only 160 in the 
western Bering Sea. In 1963, 42 fish did not appear 
in abundance in the eastern Bering Sea, where catches 
in Bristol Bay areas are usually reflected strongly, 
while they were fairly abundant in the western Bering 
Sea. In 1963, 53 fish occurred mainly in the north
western North Pacific but the catch per 1,000 tans 
for this age group was the lowest during the period 
1956 through 1963 (Table 7). Out of the total catch 
in 1963 of all age groups combined, 52% were from 
the western Bering Sea, 41% from the northwestern 
North Pacific and 7% from the eastern Bering Sea. 

In the total catch of sockeye salmon, 29% were 
immatures, 86% of which were 42's, 53's and 52's. 
The occurrence of immature fish in the eastern Bering 
Sea was slight. The percentage of immature fish was 
high in July in the western Bering Sea (80%) and in 
June in the northwestern North Pacific (76%). The 

TABLE 8. Estimated number of immature sockeye salmon 
caught0 in the mothership fishery in 1963, by area2l and 
by age. 

Age 

Area 53 Others Total 

Northwestern Estimated catch 40 28 36 16 120 

Pacific Estimated 
percentage 

Western Estimated catch 
Bering Sea Estimated 

percentage 

Eastern Estimated catch 
Bering Sea Estimated 

percentage 

Estimated catch 
Total Estimated 

percentage 

33% 24% 30% 13% 

33 27 53 20 

25% 20% 40% 15% 

1 1 1 

25% 25% 25% 25% 

74 56 90 37 

100% 

133 

100% 

4 

100% 

257 

29% 22% 35% 14% 100% 

1> Figures are in units of 10,000, rounded to the nearest 

10,000. 
2> See Table 7 footnotes. 

TABLE 9. Estimated number of immature sockeye salmon 
caught1> in the mothership fishery in 1963, by area2> and 
by ten-day period. 

Month 

May 

June 

July 

August 
Total 

Ten-day 
period 

Late 
Percentages> 

Early 
Middle 
Late 
Total 
Percentages> 

Early 
Middle 
Late 
Total 
Percentage8> 

Early 

0 In lO,OOO's. 

Northwest-
ern Pacific 

10.8 
9.0% 

4. 7 
56.5 
30.4 
91.6 
76.2% 

5.4 
1.3 

11.0 
17.7 
14.7% 

+ 
120.2 

2> See Table 7 footnotes. 

Area 

Western Eastern 
Bering Sea Bering Sea 

1.8 + 
1.4% 

10.4 0.6 
2.9 2.1 

11.9 + 
25.2 2.7 
18.9% 71.1% 

28.5 
54.7 + 
22.9 1.1 

106.1 1.1 
79.7% 28.9% 

133.2 3.8 

B> Percentage of total catch in each area. 

Total 

12.6 

15.7 
61.5 
42.3 

119.5 

33.9 
56.0 
35.0 

124.9 

+ 
257.2 

percentage of 42's and 53's combined was 63 % , 65% 
and 50% in the northwestern North Pacific, western 
Bering Sea and eastern Bering Sea, respectively. 
(Tables 8 and 9.) In the northwestern North Pacific, 
50% of the catch of immatures was made during the 
mid-June ten-day period; in the western Bering Sea, 
40% of the catch of immatures was made in the mid
July ten-day period. These facts suggest a somewhat 
earlier occurrence of immature fish in the northwestern 
North Pacific. 

As was stated above, the distribution pattern of 
sockeye salmon in 1963 was quite different from those 
observed in previous years. Further analysis of this 
phenomenon is now m progress. 

Chum salmon. In 1963, the average catches per 
I ,000 tans of chum salmon in the mothership fishery 
driftnet catches and in the catches of the landbased 
driftnet fisheries south of 48°N. were 984 and 1,140, 
respectively. Tables I 0 and 11 show the changes in 
catch per 1,000 tans during the period 1956 through 
1963. 

In 1963, four-year-old fish (1959 yearclass) were 
dominant over the whole North Pacific area, amount
ing to 80% of the total chum salmon catch. Ex
tremely poor catches of five-year-old fish ( 1958 
yearclass) resulted in a low overall abundance of 
chum salmon in total catches. 
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TABLE 10. Average number of chum salmon caught per 
I ,000 tans of driftnet in the mothership fishery in 1956 
through 1963'• 2, a>. 

Year Age 3 Age 4 Age 5 Age 6 Age 7 Total 

1956 57 520 985 25 + I ,587 
1957 76 858 259 99 + I ,292 
1958 348 1,284 315 8 I 1,956 
1959 74 1,659 83 1,817 
1960 54 1,063 515 I I ,633 
1961 43 524 634 26 I ,227 
1962 74 649 330 36 1,089 
1963 113 769 97 5 984 

t> Catches in the Okhotsk Sea are excluded for the years 
1956 through 1958. 

•> Figures given represent the average during May-July. 
a> Mesh sizes of nets used were as follows (all knot to knot 

lengths): 25% or more in 1956 through 1959 were 60.5 mm., 
25% or more in 1960 were 65 mm., not Jess than 50% in 1961 
and 1962 were 65 mm., and not less than 60% in 1963 were 
65mm. 

TABLE I I. Average number of chum salmon caught per 
I ,000 tans of driftnet in the area south of 48"N., 1958 
through 19631> •>. 

Year Age 3 Age 4 Age 5 Age 6 Total 

1958 474 917 89 + 1,480 
1959 381 944 85 + I ,410 
1960 288 689 173 + 1,150 
1961 113 517 120 + 750 
1962 524 668 118 + I ,310 
1963 55 I ,055 30 + 1,140 

1l The length of one tan of driftnet is adjusted to 60 ken. 
•> Number of fish caught per I ,000 tans of driftnet in the 

years before 1961 were based on the catch data from a con
siderable number of fishing boats sampled at random. 

The offshore distribution of five-year-old fish ( 1958 
yearclass) showed noticeable features which could not 
be seen in previous years. According to the catch
per-I ,000-tan figures for the mothership fishery by 
ten-day period in areas south and north of the Aleutian 
Islands (Table 12), it is noted that the density of chum 
salmon, including three-year-olds and four-year-olds 
(both mature and immature), was abnormally high 
in the Bering Sea from the early part of the fishing 
season, although the density in the Aleutian area was 
relatively low. 

In the landbased driftnet fisheries south of 48°N., 
the chum salmon distribution was concentrated to
wards the Kuril Islands from the early part of the 
fishing season and the density in offshore areas was 
very low. It is estimated, therefore, that in 1963 

mature chum salmon in the northwest Pacific migrated 
into coastal waters earlier and that immature chum 
salmon appeared earlier in the northern areas. This 
information is now being studied. 

Pink salmon. The average catch per tan of pink 
salmon in the mothership driftnet fishery in 1963 was 
1.1 (Table 2). The total catch was not as high as 
those in the years before 1959, but was more than 
double the average annual catch since 1960. The 
decrease in catch since 1961 may be due partly to the 
fact that more than 50% of the nets in use since that 
year have had larger mesh sizes (65 mm. between 
knots). The increased catch in 1963, however, was 
caused by the high abundance of pink salmon from the 
northeastern Kamchatka area in odd-numbered years. 
Judging from the high density observed throughout 
the Aleutian Islands area and in the Bering Sea, it is 
estimated that the abundance of pink salmon bound 
for the northeastern Kamchatka area was high. It 
should also be taken into account that the mothership 
fishery concentrated its fishing effort in the northwest 
Bering Sea during July. 

The seasonal distribution pattern of pink salmon 
is summarized as follows: In May, some fish were 
present in waters south of 50°N., as is evidenced by 
catches per tan smaller than 1.0, but few were present 
in waters north of 50°N. In early June, the density 
increased in waters north of 50°N., including south of 
Kiska Island. In mid-June, the density increased 
throughout waters south of the western Aleutian Is
lands and a catch per tan of slightly less than 1.0 was 
observed even in the Bering Sea. In late June, the 
mothership fishery operated mainly in waters south 
of Attu Island. The density was somewhat lower in 
waters along a line running southeastward from Cape 
Kronotski, but higher to the southwest or northeast 
of this line. In early July, the density decreased in 
the northwest Pacific north of 50°N., but was very 
high in waters off Oliutorski. This trend continued 
until mid-July, but the density decreased further in 
the northwest Bering Sea and almost no pink salmon 
appeared in mothership catches in the northwest 
Pacific in late July. (Table 1.) 

B. Investigations by Research Vessels 

In the distribution studies by research vessels for 
1963, emphasis was placed on the characteristics of 
fish groups rather than on their distribution. Two 
new studies were undertaken. First, a study on fish
ing efficiencies of different coloured nets; second, 
simultaneous operations in the same area using dif
ferent types of gear from two vessels. Although the 
data obtained from these experiments have not yet 
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TABLE 12. Number of chum salmon caught per 1,000 tans of driftnet in the mothership fishery, by year, by age, by ten
day period and by maturity, 1957 through 1963. 

South of the Aleutian Islands 

Age 3 

Age 4 

Year 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

Ten-day 
period 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
1957 Immature 

Total 

Mature 
1958 Immature 

1959 

1960 

1961 

1962 

1963 

Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Mature 
Immature 
Total 

Early 
Late May Early June Mid-June Late June Early July Mid-July Late July August 

34.6 

5.2 

13.3 
0 

13.3 

2.0 
0 

2.0 

11.8 
0.7 

12.5 

25.8 
0.5 

26.3 

1,187.9 

1,372.0 

2,509.3 
77.6 

2,586.9 

1,060.3 
17.0 

1,077.3 

725.3 
11.4 

736.7 

1,060.4 
16.3 

1,076. 7 

1,113.0 
22.4 

1,135.4 

47.2 

41.5 

29.4 
3.6 

33.0 

4.2 
1.3 
5.5 

8.7 
1.1 
9.8 

41.1 
4.1 

45.2 

68.0 
6.2 

74.2 

1,465.5 

1,446.3 

1,784.8 
220.6 

2,005.4 

788.0 
33.9 

821.9 

405.9 
32.8 

438.7 

1,035.3 
121.4 

1,156. 7 

805.9 
101.5 
907.4 

97.0 

157.4 

36.8 
11.6 
48.4 

9.2 
0 

9.2 

0 
0 
0 

38.7 
5.8 

44.5 

46.6 
14.6 
61.2 

1,629.6 

1,824. 7 

1,367.0 
300.1 

1,667.1 

991.5 
108.8 

1,100.3 

487.4 
127.0 
614.4 

771.1 
88.0 

859.1 

376.7 
100.2 
476.9 

117.5 

165.7 

45.1 
21.2 
66.3 

6.9 
0 

6.9 

29.2 
12.9 
42.1 

45.8 
18.6 
64.4 

29.2 
19.6 
48.8 

788 .6 

1,149.8 

1,181.6 
314.1 

1,495 . 7 

920.0 
180.6 

1,100.6 

495.6 
213.8 
709.4 

390.8 
121.5 
512.3 

286.8 
125.0 
411.8 

88.3 

587.3 

68.2 
25.2 
93.4 

48.1 
50.7 
98.8 

30.2 
12.2 
42.4 

30.6 
57.3 
87.9 

21.3 
17.7 
39.0 

491.2 

1,733.0 

1,467 .I 
238.8 

1,705.9 

1,126.4 
367.0 

1,493.4 

407.7 
183.1 
590.8 

187.1 
169.2 
356.3 

247.7 
104.7 
352.4 

117.2 

716.7 

123.9 
93.5 

217.4 

42.5 
72.7 

115.2 

32.4 
47.6 
80.0 

13 .3 
115.9 
129.2 

19.3 
8.2 

27.5 

410.2 

893.0 

593.8 
242.5 
836 .3 

490.0 
427 . 7 
917 .7 

165.3 
200 .6 
365.9 

85 .0 
98.1 

183.1 

378 .0 
55.2 

433.2 

771.1 

305.0 
239.6 
544.6 

28.7 
98.3 

127.0 

0 
86.8 
86.8 

26.6 
191.9 
218.5 

13.6 
175.8 
189.4 

695.7 

795.6 
428.4 

1,224.0 

147.2 
215.1 
362.3 

529.0 
264.0 
793.0 

75.7 
55.9 

131.6 

37.0 
34.1 
71.1 

I, 179.2 

14.1 
111.4 
125.5 

1,081.2 

169.6 
291.0 
460.6 

Continued ... 
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TABLE 12. Continued. 

Bering Sea Area 

Ten-day Early 
Year period Late May Early June Mid-June Late June Early July Mid-July Late July August 

Age 3 

Mature 
1957 Immature 

Total 54.9 30.9 147.4 86.5 

Mature 
1958 Immature 

Total 

Mature 12.1 36.7 44.1 48.1 
1959 Immature 12.1 12.2 34.7 36.2 

Total 24.2 48.9 78.8 84.3 

Mature 0 0 2.1 33.6 0 
1960 Immature 0 0 3.1 0 0 

Total 0 0 5.2 33.6 0 

Mature 0 7.3 
1961 Immature 0 0 

Total 0 7.3 

Mature 
1962 Immature 

Total 

Mature 115.6 77.7 176.3 67.8 116.5 
1963 Immature 86.7 14.8 53.1 171.8 417.2 

Total 202.3 92.5 229.4 239.6 533.7 

Age 4 

Mature 
1957 Immature 

Total 749.8 168.7 300.3 324.0 

Mature 
1958 Immature 

Total 

Mature I ,003.2 596.5 632.4 719.7 
1959 Immature 220.2 255.7 271.0 404.8 

Total I ,223.4 852.2 903.4 I, 124.5 

Mature 952.6 913.0 724.8 837.6 541.1 
1960 Immature 429.1 636.8 257.7 203.5 430.6 

Total 1,381.7 1,549.8 982.5 I ,041.1 971.7 

Mature 526.7 488.1 
1961 Immature 0 85.9 

Total 526.7 574.0 

Mature 
1962 Immature 

Total 

Mature 811.0 458.2 I, 143.0 655.5 I, 105.2 
1963 Immature 286.5 180.0 277.2 766.7 1,106.0 

Total I ,097 .5 638.2 I ,420.2 I ,422.2 2,211.2 
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FIGURE 2. Locations where longline fishing was conducted by 
Hokko-maru in 1963. 

been analyzed, the contents and results can be briefly 
summarized here. 

The vessels used were Hokko-maru (220 g.t., 550 
h.p.) and Etsuzan-maru (150 g.t., 330 h.p.). They 
made two cruises, both covering waters in the north
west Pacific in the vicinity and south of the Koman
dorski Islands. Investigations involved comparative 
operations with the two vessels operating as a pair, 
experiments using nets of different colours, vertical 
distribution studies and tagging using longlines. 
Stations occupied are shown in Figures 2, 3 and 4. 
Each twenty-four hours was divided into four periods: 
sunrise, noon, sunset and midnight. The sunrise and 
noon operations were conducted by Hokko-maru and 
the sunset and midnight operations by Etsuzan-maru. 
The results obtained are given in Table 13. A brief 
summary of the results is as follows: The catch of 
sockeye was highest during the midnight operations, 
followed by the sunrise operations. Chum salmon 
were caught abundantly during sunrise and sunset 
operations. Pink salmon were caught from midnight 
to sunrise. Coho were caught only between sunset 
and midnight. A common tendency among these 
four species was that the catch was higher in darkness, 
decreasing according to the amount of daylight and 
being minimal at noon. In other words, the catch 
was in inverse proportion to the amount of daylight. 
Nets used for this experiment were Amylan twine, 210 
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FIGURE 3. Locations where driftnet fishing was conducted by 
Hokko-maru in 1963. 
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FIGURE 4. Locations of investigations by Etsuzan-maru in 1963. 

denier, 3/15, with a mesh size of 60.5 mm. between 
knots. 

Etsuzan-maru carried out driftnet operations using 
nets of various mesh sizes when and where Hokko-maru 
operated longlines. As a result of these operations, 
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TABLE 13. Number of fish caught, catch per 100 tans (adjusted) and percentage of each species in the total catch during 1963 
operations of Ets~~.tan-maru and Hokko-maru, by species and by time of day1• 2>. 

Time Station 

Number of fish caught 
1700- 2000 A 

2200- 0100 

0300-0600 

1100-1400 

B 
c 
D 
E 

Total 
A 

B 
c 
D 
E 

Total 
A 
B 
c 
D 
E 

Total 
A 
B 
c 
D 
E 

Total 

No. of tans 

20 
20 
20 
20 
20 

100 
20 
20 
20 
20 
20 

100 
5 
5 
4 
4 
4 

22 
5 

4 
4 

4 
17 

Number of fish caught per 100 tans (adjusted) 
1700-2000 
2200---DIOO 
0300----{)600 
ll00-1400 
Total 

Percentage of total catch 
1700-2000 
2200---DIOO 
0300-0600 
1100-1400 

1l Local time at 165°E. 

Sockeye 

2 

3 
16 
7 

23 

2 

3 
23 
9 
6 

41 

7% 
56% 
22% 
15% 

Chum 

3 
2 

2 
7 
4 

5 
I 
2 

3 

8 
5 

14 
0 

27 

30% 
18% 
52% 
0% 

Pink 

2 
10 
2 

12 
2 

3 

2 
12 
14 
0 

28 

7% 
43% 
50% 
0% 

Coho 

7 

I 
8 

I 
8 
0 
0 
9 

II% 
89% 
0% 
0% 

Chinook 

0 
0 
0 
0 
0 

0% 
0% 
0% 
0% 

Total 

5 
3 

4 
13 
30 
10 
7 

48 
4 
3 

8 

14 
48 
37 
6 

105 

13% 
46% 
35% 
6% 

2> Operations from 1700 to 2000 and from 2200 to 0100 were made by Ets~~.tan-maru and from 0300 to 0600 and from 1100 to 

1400 by Hokko-maru. 

useful information was obtained on various ecological 
characteristics of salmon. This information will be 
particularly useful for the study of mesh size selectivity. 
An analysis is now in progress. 

For the coloured net experiments, nylon and Amylan 
twine were used, both types in white, green and scarlet. 
Operations were carried out only in daylight. The 
results are shown in Table -14. The catch ratio of 
nylon twine to Amylan twine was approximately 
7: 3. Larger catch sizes were in the order of green, 
white and scarlet, regardless of the type of twine used. 

Vertical distribution was investigated mainly by 
Etsuzan-maru. Depths covered were from the surface 
to 45 meters. Results are listed in Table 15. In 
nighttime operations, catches were made from the 
0-45 meter layer, but 90% came from the 0- 15 meter 
layer. In daytime operations, only the layer from the 
surface to 15 meters was surveyed and the catches 
were small. 

Tagging experiments were used in 1963 for offshore 
distribution studies. These are outlined below under 
" Tagging Experiments ". Some information, how-
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TABLE 14. Number of fish caught, catch per 100 tans (adjusted) and percentage of each species in the total catch in daytime 
operations of Hokko-maru in 1963, by type of net (monofilament and multifilament) and by colour of net (white, green and 
scarlet). 

Number of fish caught Catch per 100 tans (adjusted) Percentage of total catch 

Mono Multi Mono Multi Mono Multi 

Gear W G S W G S Total W G S W G S Total w G s w G S Total 

No. of tans 48 53 53 53 46 53 306 I 00 I 00 I 00 100 I 00 I 00 600 

Sockeye 10 19 
Chum 10 13 
Pink 6 

Total 21 38 

GRAND TOTAL 

2 4 

5 4 6 2 
0 0 3 

7 5 I3 4 

37 21 36 4 

40 21 25 IO 
II 2 II 0 

88 44 72 14 

I30 

2 9 2 74 47.~ 50.0 28.5 20.0 31.0 25.0 41.9 
8 13 4 8I 47.8 34.7 71.5 80.0 45.0 50.0 45.8 
0 7 2 22 4.4 I5.3 0 0 24.0 25.0 12.3 

10 29 8 177 24 .9 40.7 7.9 5.6 16.4 4.5 
'---.....--~ '----v----' ~ 

47 73.4 26.6 

TABLE 15. Number of fish caught and catch per 100 tans (adjusted) in daytime and nighttime operations of Etsuzan-maru in 
I963, by species and by depth. 

Nighttime Daytime 

Depth 
(m.) 

Number Chi- Number Sock- Chi-
of tans Sockeye Chum Pink Coho nook Total of tans eye Chum Pink Coho nook Total 

Number of fish caught 

0- 5 162 
10- 15 162 
20- 25 162 
30- 35 54 
40-45 
Total 

54 
594 

35 
0 
4 
0 
0 

39 

Catch per 100 tans (adjusted) 

0- 5 100 21.6 
10-15 100 0 
20-25 
30-35 
40- 45 
Total 

100 
100 
100 
500 

2.4 
0 
0 

24.0 

50 

2 

2 

0 
0 

54 

30.9 
1.2 
1.2 

0 
0 

33.3 

42 

I 
0 

45 

25.9 
0.6 
0.6 

0 
1.9 

29.0 

9 

0 
0 

II 

5.6 
0.6 
0.6 

0 
0 

6.8 

2 

0 
0 
0 
0 
2 

1.2 
0 
0 
0 
0 

1.2 

138 
4 
8 
0 

151 

85.2 
2.4 
4.8 

0 
1.9 

94.3 

162 
189 
189 
27 
27 

594 

100 
100 
100 
100 
100 
500 

3 
0 
0 
0 
0 
3 

1.9 
0 
0 
0 
0 

1.9 

3 
2 

0 
0 
0 
5 

1.9 
1.2 

0 
0 
0 

3.1 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

2 

0 
0 
0 
0 
2 

1.2 
0 
0 
0 
0 

1.2 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

8 
2 

0 
0 
0 

10 

5.0 
1.2 

0 
0 
0 

6.2 
-------·------

ever, is given here on the distribution of pink salmon 
during May as obtained from the longline tagging 
operations by Wakashio-maru (153 g.t., 320 h.p.) and 
by Hokko-maru. Wakashio-maru tagged in May in 
waters east and west of 165°E., 45°N. (see Figure 7 
for stations occupied by Wakashio-maru). At the same 
time Hokko-maru tagged in waters north of Wakashio
maru's coverage (Figure 2). Figure 5 shows the 
catch per ten sets of longline by research vessels during 
May. The figure shows that the density was high in 
the area south of 48°N., but lower to the north. This 
may be an indication that pink salmon had not yet 
moved north at that time. The fork length frequency 
distribution of these two groups is given in Figure 6. 
It is noted from the figure that the average fork length 

was less than 42 em. in southern waters, where the 
density was high, and more than 43 em. in northern 
waters. Particularly, the difference in average fork 
length between fish in waters south of 46°N. and those 
in waters north of 48°N. is remarkable, amounting to 
6.8 em. Information suggested from these phenomena 
is now under study. 

2. TAGGING ExPERIMENTS 

Tagging operations in 1963 were carried out by 
five research vessels: Hokko-maru (220.44 g.t., 550 h.p. ) 
Wakashio-maru (153.02 g.t., 320 h.p.), Kagami-maru 
(35.25 g.t., 150 h.p.) , Hirota-maru (33.79 g.t., 120 
h.p.) and Kuji-maru (40.56 g.t., 160 h.p.). Each 
vessel tagged mainly in the northwest Pacific, west of 
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176°E. Wakashio-maru conducted eight operations in 
late July in coastal waters of West Kamchatka (Table 
16, Figure 7). 
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FIGuRE 5. Numbers of pink salmon caught per ten sets of 
longline by Hokko-maru and Wakashio-maru in May 1963. 

MAY 20 

The main objective of the tagging operations in 
1963 was the same as that in 1962, i.e., to clarify the 
distribution and migration patterns of salmon bound 
for Asiatic streams. Tagging data are also used to 
determine relationships between Ozernaia and Kam
chatka sockeye salmon, West Kamchatka, northern 
coast of the Okhotsk Sea and Amur chum salmon, 
and offshore and coastal groups of pink salmon. 

A total of 8, 791 tagged salmon was released during 
94 operations. Pink salmon comprised 75% (6,592 
fish) of the total. Many pink salmon were released 
in both Area A and Area B (see Figure 7). In Area 
B in particular, more than 1,000 pink salmon were 
tagged in each month from April to June, so that 
recovery data from these taggings (including recoveries 
from coastal waters) are expected to contribute some 
useful information concerning the offshore distribution 
and migration of the principal pink salmon runs. 
Sockeye and chum salmon were tagged mainly in Area 
A during May and June, although the number of 
each species tagged (777 and 1,290, respectively) was 
comparatively small. Sockeye salmon tagged in 
Area A were large fish with a mode at 57 em. (fork 
length) (Figure 8), and most of them were released 

MAY 17 
MAY 19 tz::1l 43 CM AND LARGER 

- 42 CM AND SMALLER 

40 CM 

FIGURE 6. Fork length frequency distribution of pink salmon, both sexes combined, tagged and measured by Hokko-maru 
and Wakashio-maru in May 1963. 
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TABLE 16. Number of salmon released in each area by species, by period and by vessel, 1963. 

Number released 
No. of 

Area Vessel Period operations Sockeye Chum Pink Coho Chinook Total 

A 

B 

c 

Hokko-maru 
Wakashio-maru 
Sub-total 

Wakashio-maru 
Hirota-maru 
Kagami-maru 
Kuji-maru 
Sub-total 

Wakashio-maru 
Sub-total 

Total 

I OE .... 

5.13-7.31 
5.5 -8.7 

5.2 -6.12 
5.13-6.9 
4.5 -6.9 
4.4 -4.27 

7.20- 7.31 

0 

eo 0 

24 
24 
48 

11 
9 

15 
3 

38 

8 
8 

94 

• • 

• 
.. • • 

I OE 

I 

AREA A 

• 

o HOKKO-MARU 
• WAKASHIO-M 
"KAGAMI-MAR 
x HIROTA- MARU 
• KUJI-MARU 

FIGURE 7. Locations of salmon tagging operations in 1963. 

in May. Chum salmon tagged in Area A in May 
and June were ofmedium size with a mode at 53 em. 
(Figure 9). Most of the coho salmon tagged ( 108 
of a total of 131 tagged) were released from tagging 
operations conducted in the Okhotsk Sea rather close 
to the Kamchatka Peninsula. 

A summary of tag recovery data up to .January 25, 
1964, is given below. Details considered include: 
1963 recoveries from 1963 releases and from releases 
prior to 1963, U.S.S.R. recoveries from Japanese 
releases reported at the Japan-Soviet Fisheries Com
mission meeting in 1963. Data from the Soviet Union 
consist mostly of recoveries in coastal waters and inland 
streams in 1963, but include some additional recoveries 
from before 1962. Since the Soviet data on releases 
and recoveries in 1962 do not include all of the re
coveries, only a general recovery pattern is given in 
Table 17. 

608 
!53 
716 

15 
15 

777 

637 
342 
979 

110 

51 
62 

223 

88 
88 

1,290 

100 

80 AREA A 

60 N z 761 

" 
20 

::t: 
~ 10 

AREA 8 

N= I 

!!; AREA C 

"' 10 "' .. N • 15 

"' :::> z 

" 
TOTAL 

" 
N • 777 

• • 
20 

JO 35 

549 
2,052 
2,601 

I, 101 
500 

I ,558 
438 

3,597 

394 
394 

6,592 

SOCKEYE 

.. 

108 
108 

23 
23 

131 

1,794 
2,655 
4,449 

I ,213 
500 

1,609 
500 

3,822 

520 
520 

8,791 

70 

FIGURE 8. Fork length frequency distribution of sockeye 
salmon tagged in 1963, both sexes combined. (Areas A-C 
are the areas of tagging-see Figure 7.) 
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FIGURE 9. Fork length frequency distribution of chum salmon 
tagged in 1963, both sexes combined. (Areas A-C are the 
areas of tagging-see Figure 7.) 
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FIGURE 10. Fork length frequency distribution of pink salmon 
tagged in 1963, both sexes combined. (Areas A-C are the 
areas of tagging-see Figure 7. ) 

Sockeye salmon. From a total of 134 recoveries 
(17.2%), the majority came from the high seas, with 
a few from Alaska (six fish) and one from the east 
coast of Kamchatka (Figure 11). The recovery from 
Kamchatka was by personal report. Some others 
are expected to be reported formally through the 
Japan-Soviet Fisheries Commission in 1964. 

The recovery of four maturing sockeye salmon in 
the Bering Sea, in view of the fact that similar re
coveries were made only in 1959, raises an interesting 
question as to their destinations. Three were re
covered in early July, one in mid-July. This was too 
late in the season for them to be part of the runs bound 
for the Kamchatka River or streams around Bristol 
Bay, both of which are major spawning areas for 
sockeye salmon. Past information does not support 
an assumption that they were bound for the 
Ozernaia River of West Kamchatka. These four 
recoveries in the Bering Sea were from 192 releases 
on May 20, 25 and 26. Since these tagged fish had 
fork lengths ranging from 52 em. to 66 em., with a 

mode at 57 em., they could be considered maturing 
fish. There were 28 recoveries from the May 20 
releases (for three of these the exact recovery locations 
are not known), four from the May 25 releases and 
four from the May 26 releases. Twenty-five of the 
recoveries from the May 20 releases were grouped into 
ten-day intervals according to the number of days 
out (Figure 12). It is noted, however, that the 
relationship between the number of days out and the 
number of fish recovered does not show any continu
ous trend. This suggests that the distribution of 
recoveries did not represent the overall movement of 
the fish tagged. One reason for this may be that there 
was almost no chance for recoveries to be made in 
waters west of 170°E. and north of 54°N. during the 
period from the 21st to the 40th day following release 
(mid and late June). On the other hand, as is in
dicated by recoveries north of but near to the location 
of release in the period from the 41st to the 51st day 
following release, it would appear that some fish 
remained in the area where they were tagged for a 
considerable period of time. One recovery from the 
upper part of the Kamchatka River in late June, from 
65 releases at about 165°E., 52°N. on May 22, shows 
that some fish moved in a relatively straight line 
toward the Kamchatka River. The existence of 
Kamchatka sockeye in waters where these releases 
were made had been suggested by the results of May 
tagging in 1962. The results from the 1962 tagging 

0 .... TAGGING LOCATION 
-; ... . RECOVERY LOCATION 

- ···· RECOVERY OF IMMATURE FISH 
(NUMERALS AT ENDS OF ARROWS INDICATE NUMBER 
& RECOVERIES, IF MORE THAN ONE.) 

ffi/? RECOVERIES WITHIN THIS AREA HAVE BEEN OMITTED. 

180' 170•W 160•W 

FIGURE II. Sockeye salmon released and recovered in 1963. 
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TABLE 17. Tag recoveries in 1962 from releases in 

High Seas 

Area Species North Pacific South of 48°N. Western Alaska 

Sockeye 2 
Chum 15 

A 
Pink I 
Total 18 

Sockeye 6 

B 
Chum 2 
Pink 
Total 8 

Sockeye 6 

c Chum II 3 
Pink 
Total 17 4 

Sockeye 2 

D 
Chum 4 
Pink I 6 
Total 3 10 

Sockeye )Z> 10 
E Pink 2 110 

Total 3 120 

Sockeye )2> 

F Pink 
Total 

Sockeye 16 
Total Chum 30 17 

Pink 4 116 

GRAND ToTAL 50 134 

t> Five fish were recovered without numbered tags. 
2> Recovery by research vessel in the Okhotsk Sea. 

1 - 10 
DAYS OUT 

11 - 20 
DAYS OUT 

4 RECOVERIES 11 RECOVERIES 

21- 30 
DAYS OUT 

1 RECOVERY 

1962 (as of January 25, 1964)1). 

Coastal and Stream 

British Columbia U.S.S.R. 

31- 40 
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2 

2 
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4 

4 

4 

1 
17 
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12 
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41 
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FIGURE 12. Distribution of recoveries of twenty-five sockeye salmon released on May 20, 1963. 
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o--+··· RELEASED IN 1962--RECOVERED IN 1963 
o-...... RELEASED IN 1961--RECOVERED IN 1963 
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FIGURE 13. Sockeye salmon released in 1961 and 1962 and 
recovered in 1963. 

FIGURE 15. Sockeye salmon released and recovered 
in 1960 and released and recovered in 1961 (addi
tional recoveries from the U.S.S.R. coast) . 

FIGURE 14. Sockeye salmon released in 1962 
and recovered by the U.S.S.R. in 1962. 

FIGURE 16. Chum salmon released and recovered in 1963. 
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also indicated the existence in these waters around 
May of sockeye salmon from coastal areas north of 
the Kamchatka River. (Figures 13 and 14.) 

It is estimated, on the basis of past information, 
that sockeye salmon tagged in 1963 and recovered in 
waters off southeastern Kamchatka (one in late May, 
two in late June and three in early mid-July), and those 
which remained in the waters where they were tagged, 
were mostly from West Kamchatka. 

Therefore, the sockeye concentration off south
eastern Kamchatka in May 1963 is assumed to have 
been comprised of sockeye from the Kamchatka River 
and further north on East Kamchatka, from West 
Kamchatka and, as is stated later, from Bristol Bay. 
It is further assumed that recoveries of four maturing 
sockeye salmon from the western Bering Sea indicate 
movement of a portion of this concentration towards 
the northern part of East Kamchatka (Karaginski 
and Oliutorski). (Figure 15.) 

A single recovery was made at 176°20'E., 51 °30'N. 
on June 6 from a tagging lot at about 169°E., 53°N. 
on May 26, showing eastward movement. This 
sockeye was probably from Bristol Bay or vicinity, in 
view of the fact that five releases in early June at the 
location where this sockeye was recovered resulted in 
recoveries from Bristol Bay and vicinity. 

Chum salmon. Up to January 25, 1964, there were 
39 recoveries of chum salmon from the high seas and 
two from coastal waters ( 41 in total) from 1963 tag
ging. Among these recoveries, it is noted that four 
fish from 106 tagged at about 175°E., 52°N. on June 3 
were recovered from the high seas off Cape Navarin, 
Cape Oliutorski, Karaginski Island and Cape Kronot
ski. It is estimated that the first was bound for the 
Anadyr district, the second two for the Karaginski 
and Oliutorski district, and the last for some other 
Asiatic coastal area (including Hokkaido). Judging 
from the previous tagging experiments, the area 
around the release location may be the westernmost 
distribution area for chum salmon bound for areas 
north of Karaginski and an intermingling area of 
chum salmon from other Asiatic areas. (Figure 16.) 

From 1962 releases, 41 chum salmon were recovered 
from Soviet coastal waters during the same year 
(Figures 17 and 18). Since the recovery pattern is 
very complicated, two figures were prepared, one 
for April-May releases and one for June-July-August 
releases. These recovery results support and confirm 
the estimations of chum salmon distribution and migra
tion obtained from tagging experiments and other 
biological investigations up to 1961. For instance, 

although the recovery of a chum salmon after east
ward movement from Kamchatka to the Amur River 
is a new finding, this type of movement of Amur chum 
salmon (i.e., to move northward along the Kamchatka 
Peninsula and turn westward along the northwest 
coast of the Okhotsk Sea toward the Amur River in 
an anticlockwise direction) had already been de
scribed by Hirano1• 

Tagging by Japan in 1962 was carried out mainly 
west of 180° in the North Pacific. As a result, no 
recoveries were made from the northern coast of East 
Kamchatka. This supports and confirms our assump
tion that chum salmon from these areas are distributed 
in waters east of 180° in the North Pacific and enter 
the Bering Sea by crossing the western part of the 
Aleutian Chain. 

However, the single recovery of a chum salmon 
released south of the southern Kuril Islands and 
recovered at Avacha Bay (southeastern Kamchatka) 
was beyond our imagination. 

Pink salmon. Eighty-four tagged pink salmon were 
recovered from the high seas from 1963 releases. Most 
of these were recovered close to their tagging location 
shortly after their relea<;e. (Figure 20.) 

Tag recoveries in 1962 from Soviet coastal districts 
(Figure 21), reported by the Soviet Union in 1963, 
indicate that pink salmon in waters of the landbased 
fishing grounds south of 48°N. in 1962 were closely 
related to pink salmon from the east coast of Sakhalin, 
the southern Kuril Islands and the northern coast 
of the Okhotsk Sea. In other words, the 32 pink 
salmon recoveries from Soviet coastal districts in 1962 
involved two from the west coast of Sakhalin, 15 from 
the east coast of Sakhalin, six from the southern Kuril 
Islands and six from the northern coast of the Okhotsk 
Sea (east side) and three from West Kamchatka. 
This recovery pattern is not changed even if the 
recoveries from the east coast (two) and west coast 
(one) of Sakhalin (released in the Okhotsk Sea) are 
eliminated. It is quite interesting to compare the 
results of tagging experiments in 1962 with pre-war 
tagging experiments carried out in the vicinity of the 
Kuril Islands (Hirano, 1953).2 The results of pre
war tagging experiments in the vicinity of the Kuril 

1 " Offshore distribution and migration of Pacific salmon (genus 
Oru:orhyru:hus) based on tagging experiments (1958-1961) ". 
Part re churn salmon. INPFC Bulletin MS. 

• Hirano, Y. 1953. The outline of the results of the tagging 
experiments on Pacific salmon. Hokkaido Government 
Fisheries Research Station. 50th Anniversary Publication. 
134pp. 
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FIGURE 17. Chum salmon released in April-May 1962 and 
recovered on the U.S.S.R. coast in 1962. 

o--1 RELEASED AND RECOVERED IN 1961 
•--+ RELEASED IN 1961--RECOVERED IN 1962 o---• RELEASED IN 1960--RECOVERED IN 1961 

1SO•E 160•E 170•E 

.... . ... 

FIGURE 19. Chum salmon released in 1961 and 
recovered in 1961 and 1962 and chum salmon 
released in 1960 and recovered in 1961 (additional 
recoveries from the U.S.S.R. coast). 

FIGURE 18. Chum salmon released in june-July-August 
1962 and recovered on the U.S.S.R. coast in 1962. 

• 

RECOVERIES WITHIN THlll AREA 
'"' HAVE BEEN OMITTED. 

lSO•E 160•E l70'E 180• 

FIGURE 20. Pink salmon released and recovered in 1963. 
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FIGURE 21. Pink salmon released in 1962 and recovered 
on the U.S.S.R. coast in 1962. 

FIGURE 23. Coho salmon released and recovered in 
1961 (additional recoveries from the U.S.S.R. coast). 

FIGURE 22. Pink salmon released and recovered in 1961 
(additional recoveries from the U.S.S.R. coast). 

Islands indicated that pink salmon found there were 
mostly from West Kamchatka, the east coast of 
Sakhalin and northern coasts of the Okhotsk Sea 
(west side). Therefore, both results suggested that 
the pink salmon from the east coast of Sakhalin are 
distributed in waters of the Japanese landbased drift
net fisheries south of 48°N. A different finding from 
the 1962 experiments was that pink salmon from the 
east side of the northern coast of the Okhotsk Sea are 
distributed mainly in these waters. 

Although tagging operations have been carried out 
in waters of the Japanese landbased driftnet fisheries 
south of 48°N. since 1960, the first major report of 
tag recoveries from coastal areas was in 1962. There
fore, tagging experiments in these waters, together 
with other biological investigations, could clarify the 
distribution and migration patterns of pink salmon 
stocks found there. (Figures 20, 21 and 22.) 

Coho and chinook salmon. According to information 
reported by the Soviet Union in 1963, a single coho, 
which had been released in the Bering Sea in August 
1961, was recovered on the southern coast of East 
Kamchatka in September of the same year (Figure 
23). No chinook salmon were recovered during the 
period under consideration in this report. 
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3. OcEANOGRAPHY 

A. Physical Environment 

In 1963, Oshoro-maru, a training vessel of the Hok
kaido University Fisheries Department, made oceano
graphic observations at seven stations from May 24 
to 27 and 19 stations from July 22 to 28, mainly in 
waters around the Polar Front. Water temperature 
measurements and water samples were taken at depths 
of 0, 10, 20, 30, 50, 75, 100, 150, 200, 300, 400, 500, 
600, 800, 1,000, 1,200 and 1,500 meters. 

In the same areas, Hokusei-maru made oceanographic 
observations at 17 stations from June 12 to 25. Fur
thermore, Hokusei-maru made observations at 37 
stations in the Okhotsk Sea from July 6 to 31. 

The research vessel Hokko-maru measured water 
temperature by bathythermograph at 26 stations 
from May 13 to June 17 in the areas indicated in 
Figure 24, while Wakashio-maru made similar measure
ments at 18 stations from July 20 to August 7. Stations 
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FIGURE 24. Stations occupied by oceanographic research 
vessels during May-August 1963. 

FIGURE 25. Surface water temperatures (°C.) from May 26 
to May 31, 1963. 

occupied are indicated in Figure 24. 

In waters south of 48°N. the consigned research 
vessels, Koyo-maru, Miyako-maru, Apoi-maru, Kitakami
maru, Kano-maru, Kumamoto-maru No. 1, Kagami-maru, 
Hirota-maru and Kuji-maru, used bathythermographs 
and other thermometers to measure water tempera
tures from April to August in waters around the 
Polar Front near Kushiro. 

Based on surface temperature distributions (typical 
distribution patterns are shown in Figures 25 to 28) 
and the temperature distribution at 100 meters depth 
by five-day periods (late May to July) obtained from 
oceanographic observations and reports of water 
temperatures on the salmon fishing grounds, the 
oceanographic conditions in the northern part of the 
North Pacific during the 1963 salmon fishing season 
can be described as follows : 

Subarctic boundary-location and oceanographic condi
tions. Figures 25 to 28 show steep surface temperature 

FIGURE 26. Surface water temperatures (°C.) from June 11 
to June 15, 1963. 

FIGURE 27. Surface water temperatures (°C.) from July 1 to 
July 5, 1963. 
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FIGURE 28. Surface water temperatures ("C. ) from July 11 to 
July 15, 1963. 

gradients, each centering around the W°C. isotherm, 
between 42°-45°N. and between 155°E.-1S0°. Trac
ing the W°C. isotherm at five-day intervals, we find 
that from late May to late June its location hardly 
changed, although there were slight movements from 
period to period. Between the end of June and the 
beginning of July, however, it moved north of 45°N. 
between 155°-l60°E. and reached 4S0 N. at 1S0°. 
Compared to 1962, when the W°C. isotherm was 
located between 44°-45°N. during May and June, 
it was located one to two degrees further south during 
this same period in 1963. In July, also, the W°C. 
isotherm was located further south in 1963 than in 
1962. In other words, this area generally had sur
face temperatures one to two degrees lower in the 
spring of 1963 than in the spring of 1962. Therefore, 
it is assumed that the surface temperatures in the 
vicinity of the Subarctic boundary were slightly lower 
and the boundary itself was located further south in 
the spring of 1963 than in the spring of 1962. 

However, judging from the distribution pattern of 
temperature and salinity at 100 meters depth, drawn 
from data collected by Oshoro-maru, Hokusei-maru, 
Hokko-maru and Wakashio-maru (Figures 29 and 30), 
the zone of very steep gradient represented by the 3° 
to S°C. temperature values and by the 33.30-33.90%o 
salinity values may reflect the Subarctic boundary. 
(According to "Review of oceanography of the 
Subarctic Pacific Region" (INPFC Bulletin No. 13), 
the Subarctic boundary is characterized by a vertical 
distribution of salinity of 34.0%o from the surface to a 
depth of 200-400 meters.) If the Subarctic bound
ary thus located in 1963 is compared to that located 
by the distribution of the W°C. isotherm in 1962, both 
are at approximately the same place. It cannot be 
concluded, therefore, that the Subarctic boundary 
in 1963 was located farther south than in 1962. 

45°- 55°N., 165°E.-180°. In this region, the water 
temperature increased as the season progressed, in
fluenced by the Alaskan Stream and a warmer water 
mass coming from the south. The surface water 
temperature (Figures 25 to 2S) increased as the 
season progressed, being 5° to 6°C. in late May, about 
6°C. in mid-June, 7° to S°C. in early July and 7.5° 
to S°C. in mid-July. Compared to those observed 
in 1962, water temperatures in 1963 were slightly 
(about 1 °C.) higher in May towards mid-June, but 
were slightly lower after that time. 

If the distribution of water temperatures at 100 
meters depth is compared to those of previous years, 
it is noted that the 3° and 4°C. isotherms, representing 
the tip of the Alaskan Stream, extruded westward 
rather abnormally. 

FIGURE 29. Temperatures (°C.) at 100 meters depth, summer 
1963. (Data from Os/wro-TTUJru, Hokusei-maru, Hokko-TTUJru and 
W akashio-TTUJru.) 
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FIGURE 30. Salinity (1..) at 100 meters depth, summer 1963. 
(Data from Oshoro-maru and Hokusei-maru.) 
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West of 165°E. As is shown in Figure 29, at 100 
meters depth around 165°E. mixing occurs between 
waters of 2°C., which extend to the westward, and 
slightly warmer waters extruding from the east. As 
far as the distribution of water temperatures at 100 
meters depth west of 165°E. is concerned, conditions 
were the same as those observed in previous years. In 
July, the surface temperatures are higher every year 
in the coastal waters off East Kamchatka than in 
offshore waters. Compared to 1962, no significant 
difference was observed in these tendencies. In 
offshore waters east of the Kuril Islands, however, 
slightly lower temperatures were observed over vast 
areas although this could not be studied in detail be
cause oflack of data. The colder water areas observed 
in the middle of the Kuril Islands, as shown in Figure 
28, may be the result of upwelling. 

Consideration of the 3°C. isotherm at 100 meters depth. 
The Western Subarctic Domain, representing one of 
the special characteristics of the North Pacific Ocean, 
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FIGURE 31. Locations (latitudinal) of the 3°C. isotherm 
between 45°-50°N. and 50°- 55°N. at 100 meters depth in 
1963 and annual variations in the average location of the 
3°C. isotherm in the same areas at 100 meters depth (1960-
1963) or at the bottom of the upper layer (1955-1959). 

is detected in its upper layers by the water temperature 
at the bottom of the upper zone, which is about 100 
to 150 meters in depth. At that depth, the water 
temperature is 3° to 3.5°C. Therefore, the distribu
tion of the 3°C. isotherm at 100 meters clearly reflects 
the strength of the Western Subarctic Domain. An
nual changes in the location of the 3°C. isotherm at 
this depth were studied in three different regions: 
(a) waters between 50°-55°N. which are influenced 
by an extrusion of the Alaskan Stream, (b) waters 
between 45°-50°N. which are influenced by an 
eastward extrusion of the Western Subarctic Domain 
and (c) waters between 150°-l65°E. near the Subarc
tic boundary. Figures 31 and 32 show the east-west 
shifts in the location of the 3°C. isotherm in regions 
(a) and (b) and the north-south shifts in region (c) 
by ten-day periods in 1963 and by year for the period 
1955 to 1963. For the years before 1959 the location 
of the 3°C. isotherm at the bottom of the upper zone 
is shown. If the 170°E. meridian is considered as a 
standard base, the 3°C. isotherm extended towards 
the west in both region (a) and region (b), as is shown 
in Figure 31. Except for 1955 and 1956, an almost 
inverse correlation is observed between the extrusion 
patterns of regions (a) and (b) . The pattern in 1963 
is therefore quite different from the usual. On the 
other hand, as is indicated in Figure 32, the 3°C. 
isotherm is fairly stable in its north-south location, 
with slight fluctuations, both by ten-day period and by 
year, and no abnormal distribution is observed in 1963. 
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FIGURE 32. Locations (longitudinal) of the 3°C. isotherm 
between 150°-l55°E., 155°-l60°E. and 160°-l65°E. at 
100 meters depth in 1963 and annual variations in the 
average location of the 3°C. isotherm in the same areas at 
100 meters depth (1960-1963) or at the bottom of the 
upper layer (1955-1959). 
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Abnormally cold water temperatures which had 
not been observed in recent years had been reported 
from the vicinity of Japan since the winter of 1963. 
An abnormal southward extension of the coastal 
branch of the Oyashio Current and a southward shift 
of the Kuroshio Main Current had been observed 
particularly in the waters off the districts ofKanto and 
and Joban. On the other hand, temperatures on 
the North American coast of the Pacific were higher 
than usual and the existence of warmer water moving 
northward in the central part of the northern North 
Pacific was also reported. According to this informa
tion, some abnormal oceanographic conditions were 
anticipated, together with climatological abnorm
alities, throughout the North Pacific. It was anti
cipated that the water temperatures in the North 
Pacific throughout the fishing season might be con
siderably higher than normal. It was estimated that 
the higher water temperatures would be caused by 
the influence of the Alaskan Stream or by slower winter 
cooling of water in the northern North Pacific. 

Summarizing the comprehensive oceanographic 
conditions stated above for the 1963 fishing season, 
the following statements can be made: water tem
peratures were normal in waters west of 175°E. 
where the influence of winter cooling is strong; the 
position of the Subarctic boundary was normal; 
slightly lower water temperatures were observed in 
the area influenced by the southward movement of 
Subarctic water; higher water temperatures were 
observed generally in the area encompassed by 45°-
550N. and 165°E.-180° (i.e., regions (a) and (b)) and 

the 3°C. isotherm at 100 meters depth shifted further 
west than is usual. If the stronger than normal 
Alaskan Stream was the only factor causing warmer 
temperatures, the eastward extrusion of the 3°C. 
isotherm in region (b) should have been stronger. 
Therefore, the warmer temperatures observed in 
North Pacific waters during the 1963 fishing season 
could have been caused by warmer waters in the 
Subarctic region, particularly in the central and 
eastern part, during the winter. 

B. Biological Environment 

Standing crop qf zooplankton. Records of the wet 
weight (gr/1000 m3) of zooplankton collected per 
vertical haul of NORPAC standard plankton net 
(45 em. mouth diameter, 180 em. length, net material 

FIGURE 33. Area divisions and station locations for zoo
plankton collections in 1963. 
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FIGURE 34. Annual variation in average wet weight of zooplankton collected in June and July. 
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GG 54) from 150 meters depth to the surface have 
been tabulated for the nine years from 1955 to 19631 . 

The total number of hauls during this period was 
1,129. The 1963 collections were made at 266 sta
tions (Figure 33). Collections were made from 
April to August with some variations from vear to 
year. Annual variation in the standing ~rop of 
zooplankton is considered by the areas shown in 
Figure 33. Since the data collected were not suf
ficient to allow consideration of all of these areas, only 
the western part of the Bering Sea (E), the western 
Subarctic waters (H) and the western areas south of 
45°N. (], K, L) are discussed in this report. 

Figure 34 indicates the annual variation in average 
wet weight by area. It is noted that among the years 
from 1955 to 1963, 1958 is the highest year followed 
by 1959 and 1962, respectively. This tendency is 
common not only in the three areas being considered 
but also in Area F, south of the Aleutian Chain. In 
this respect it is noted from oceanographic conditions 
from 1955 to 1959 that in 1958 a westward extrusion 
of the Alaskan Stream and abnormally strong south
ward currents in the Gulf of Alaska caused the current 
off British Columbia to move southward rather than 
northwards. 

Investigations by Canada in the Gulf of Alaska in 
1956-1958 revealed that the standing crop of zoo
plankton in 1956 and 1958 was almost twice as high 
as that in 19573• According to the records (1951-
1959), with regard to the southern waters (20°-30°N.) 
off the American continent, the lowest such values 
were observed in 1958 and 1959, just the reverse of 
results obtained in the North Pacific4• Although the 
relationship between these phenomena has not been 
clarified as yet, it is strongly felt that 1958 was con
siderably different from the usual. It is not difficult to 
imagine that there is a very close relationship between 
the abundance of zooplankton and the circulation of 
water. Also, it is essential to take into account the 
extent of the westward extrusion of the Alaskan 
Stream when considering the abundance of zooplank
ton in the northwest Pacific. 

1 Original data are given in the Oceanographic and Fisheries 
Report of the Hokkaido University Fisheries Department (Nos. 
1- 7, 1957- 1963) and unpublished data of the Hokkaido 
Regional Fisheries Research Laboratory. 

2 INPFC, 1963. Review of oceanography of the Subarctic 
Pacific Region. (Bulletin 13. ) 

1 INPFC, 1959. Annual Report 1958, p. 28. 
• Thraikill,J.R., 1963. Zooplankton volumes off the Pacific coast 

in 1959. U. S. Fish and Wildlife Service, Special Scientific 
Report- Fisheries, No. 414. 
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FIGURE 35. Average wet weight (gr/1000 m1) of zooplankton 
by area of collection, July 1963. 

In addition, the correlation between the abundance 
of zooplankton and the occurrence of upwelling in each 
area should be studied in detail. The present study 
does not, however, proceed this far. It seems that 
the abundance is high in June and July but drops 
sharply in August. However, each area has a different 
pattern of seasonal change in the standing crop. The 
abundance level in May is not yet known because of 
the very limited amount of collecting done in this 
month. From the viewpoint of geographical distri
bution, it is clearly evident that the abundance level 
was high in coastal waters and low in the central part 
of the ocean in 1963 (Figure 35). 

Each collection is subject to a certain amount of 
unavoidable error, introduced by the limited sampling 
and uneven distribution of the plankton. Attempts 
were made to keep these errors to a minimum. For 
example, to reduce errors involved in the measure
ments involving vertical hauls from 150 meters to the 
surface, the average value of two collections made 
simultaneously at the same location was used. There
fore, the figures obtained are usable to outline the 
general pattern. There are many problems to be 
studied in the future, such as the formation of colonies 
and the dispersion and movement of euphausiids, 
Themisto and other organisms which are important 
salmon foods. 

Investigation on salmon foods. Squids and fishes ob
served in salmon stomachs cannot be collected with 
the NORPAC standard net. Therefore, larval nets 
(1.3 m. mouth diameter, 4.5 m. length) have been 
used for collecting squids and small fishes. Ten
minute surface hauls were made at speeds of approx
imately two knots, about one hour after sunset. In 
1963, additional hauls were also made with modified 
Isaacs-Kidd midwater trawls at some of the stations 
where larval nets were used. The trawl was hauled 
horizontally for ten minutes 10 meters below the 
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FIGURE 36. Locations of larval net and midwater trawl operations and stomach sample collections, 1963. 

TABLE 18. Results of trawling with Isaacs-Kidd and other 
larval nets. 

Isaacs
Kidd 

Larval 
net 

Hexa-
No. of gram· Mycto- Hemile- Small 
trawls midae phidae pidotus squids 

15 0 22 0 134 

109 163 85 715 23,432 

Other 
larval 
fishes 

43 

2,490 

surface at approximately 3.5 knots. Locations of 
these collections are shown in Figure 36. Collections 
were made with both types of gear from May to 
August. The results are given in Table 18. 

Feeding habits of salmon. Investigations on the feed
ing habits of salmon have been carried out on a 
similar scale since 1958. Thirty specimens each of 
sockeye, chum and pink salmon and ten specimens 
each of coho and chinook salmon were sampled from 
the catch of one or two motherships at ten-day inter
vals during May to August every year. Stomachs of 
these specimens were removed, preserved in 10% 
formalin and brought back to the laboratory where 
their contents were examined with regard to food 

items present and stage of digestion and the wrinkles 
inside the stomachs were examined. In addition, the 
same investigations have been carried out, although 
not in every year, by the research vessels operating in 
waters south of 48°N. Half of the daily samples 
taken from the catch of four motherships was used for 
stomach content analysis m 1962 and 1963. The 
following points have emerged from the analyses of 
these materials: 

(1) Food composition is somewhat different be
tween the five species of salmon. Chinook and coho 
eat mostly squids, lanternfish, juvenile Atka mackerel, 
etc. Pink and sockeye salmon eat, in addition to the 
items mentioned above, euphausiids, Themisto, copep
ods, pteropods, etc. Chum salmon eat mostly eu
phausiids, pteropods, jellyfish, etc. Comparing the 
food of chinook and coho salmon, chinook are more 
piscivorous, hardly taking plankton, while coho eat 
relatively large numbers of euphausiids which in some 
years make up 10% of the total stomach content. In 
the case of pink and sockeye salmon, the proportions 
of squids and euphausiids vary from year to year with 
squids dominating in even years and euphausiids in 
odd years. The stomachs of chum salmon contain 
mostly unidentifiable matter or pteropods, being quite 
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different from the stomach contents of other species. 
Most of the pteropods are Clione and Limacina. 
Jellyfish were also identified in some chum salmon 
stomachs. Chum salmon stomachs themselves differ 
from those of other species in form, size and in the 
fact that an appendix exists inside the esophageal 
orifice. The contents differ between the various 
species even when different species are caught in 
the same locality at the same time. Figure 37 shows 
the food composition of stomachs from five species of 
salmon sampled at the same time in 1958, a year in 
which squids were the dominant food item, as was 
also the case in 1956 and 1960. 

(2) With regard to weight, stomach contents were 
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FIGURE 37. Food composition of contents of stomachs from 
five species of salmon collected at the same time in 1958 
(in percentage of total weight). 
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FIGURE 38. Locations of salmon stomach sample collections, 
1955-1963. 

observed to follow a two-year cycle, being heavier in 
even years than in odd years. This cycle is opposite 
to the pink salmon abundance cycle. Generally 
speaking, squids and fishes occupy higher proportions 
of total stomach contents in even years (heavier 
stomachs) and euphausiids occupy very low propor
tions of total stomach contents in odd years. In the 
odd years (low stomach contents), the volume of 
euphausiids contained in the stomachs is not enough 
to counterbalance the shortage of squids. As is 
shown in Figure 38, the locations where stomach 
samples were taken were not necessarily the same year 
after year, but all the locations are within the area 
southwest of the line linking Komandorski, Attu and 
Adak Islands and north of 46°N. Most of the pink 
salmon in this area are of West Kamchatka origin. 

Results obtained in 1963. In 1963, samples were 
taken as described above. The total number of 
stomachs sampled was 659, of which 193, 194, 198, 
27 and 47 were from sockeye, chum, pink, coho and 
chinook salmon, respectively. 

Euphausiids were dominant, in terms of weight, in 
the contents of sockeye, chum and pink salmon stom
achs. These results resemble those obtained in 1961. 
During the last three years, the average weight of 
stomach contents has remained unchanged in sockeye 
salmon, but has increased in chum salmon. In the 
case of pink salmon, the weight of stomach contents in 
1963 does not conform to the cycle mentioned above 
(Figure 39), being the highest for the last three years. 
The abundant stomach contents observed both in 
chum and pink salmon might be related to retarded 
growth. It should also be noted that the stomach 
contents of pink salmon in odd years has tended to 
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FIGURE 39. Annual variation in average weight 
of miscellaneous food items in stomachs of 
salmon sampled on the high seas in May
August, 1955-1963. 

TABLE 19. Stomach contents of coho salmon, 1958 through 
1963. 

Year 

1958 
1959 
1960 

Number 
of stom

achs 
sampled 

66 
30 
96 

1961 0 
1962 
1963 

39 
27 

Fishes 
(%) 

9.2% 
4.7% 

20.6% 

25.0% 
48.5% 

Squids 
(%) 

79.6% 
93.0% 
76.5% 

62.5% 
4.5% 

Euphausi
ids (%) 

10.4% 
0% 

0.4% 

6.6% 
45.6% 

Others 
(%) 

0.8% 
2.3% 
2.5% 

5.9% 
1.4% 

TABLE 20. Stomach contents of chinook salmon, 1958 
through 1963. 

Year 

1958 
1959 
1960 

Number 
of stom

achs 
sampled 

78 
0 
8 

1961 0 
1962 
1963 

65 
47 

Fishes 
(%) 

9.9% 

0% 

20.6% 
9.5% 

Squids 
(%) 

88.6% 

98.5% 

73.3% 
23.3% 

Euphausi
ids (%) 

0% 

0% 

3.3% 
54.5% 

Others 
(%) 

1.5% 

1.5% 

2.8% 
12.7% 

increase in recent years. The stomach content com
position of coho and chinook salmon showed large 
variations in 1963; the sample size, however, was small 
(Tables 19 and 20). Previous observations have shown 
that squids are dominant in the stomachs of coho and 
chinook salmon, but their occurrence decreased sharp
ly in 1963. The two-year cycle in the occurrence of 
squids, which is common in sockeye and pink salmon 
stomachs, was not observed in the stomachs of coho 
and chinook salmon. The locations where coho salm
on were sampled are not different from those in other 
years. Chinook salmon were mostly 42's and 52's, as 
usual, but the average body weight was 2.5 kg., which 
is the lowest since 1956. The relationship of changes 
in food composition to growth is now under study. 

II. KING CRAB INVESTIGATIONS IN THE 
EASTERN BERING SEA 

Two Japanese mothership fleets fished for king 
crabs in the eastern Bering Sea in 1963. These fleets 
operated throughout the spring and autumn crab 
fishing seasons. One crab canning mothership, Tokei
maru (5,385 g.t.), arrived on the fishing grounds on 
March 25 with four fishing vessels and eight deck
loaded skiffs and departed September 27 after packing 
120,000 cases (24lbs. per case) of canned crab. The 
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other crab canning mothership, Dainichi-maru (5,859 
g.t.), arrived on the fishing grounds on March 26 with 
five fishing vessels and nine deck-loaded skiffs and de
parted on September 18 after packing 115,000 cases of 
canned crab. The Japanese king crab investigations 
in the eastern Bering Sea were carried out by research 
workers aboard these two motherships. Special em
phasis was placed on the collection of catch data by 
scouting vessels and on king crab tagging experiments 
for study of the distribution and movement of crabs in 
the ocean. 

I. CoLLECTION AND ANALYSis OF CoMMERCIAL FISH

ING DATA 

A. Outline of Fishing Operations 

The fishing grounds occupied during 1963 are 
shown in Figure 42. The fishing grounds covered by 
the Japanese motherships extended from 160°30'W. 
to 166°W., the total area covered being approximately 
3,200 square miles. Therefore, the fishing activity in 
1963 covered about six times as wide an area as any 
covered from 1953 through 1959 (Figures 40 and 41), 
during which period the annual catches were stable 
but at a low level. 

Since the total fishing intensity has increased in 
recent years, the seasonal geographical distribution of 
fishing effort has changed to a great extent, the total 
amount of fishing effort per unit of fishing ground 
having increased. During the period between 1953 
and 1960, inclusive, there were two discrete fishing 
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FIGURE 40. Changes in king crab fishing areas (where nets 
were set), 1953-1956. 

grounds in the eastern Bering Sea, the waters off Amak 
Island and the waters off Port Moller. With some 
yearly variation, most of the fishing operations took 
place in waters off Amak Island during April through 
May and in waters off Port Moller from June until 
the fleet left the fishing grounds. In recent years, 
however, since both the total number of crab fishing 
fleets and the annual crab production per fleet have 
increased, the competition between the fleets (includ
ing U.S.S.R. factoryship fleets) on the fishing grounds 
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FIGURE 41. Changes in king crab fishing areas (where nets 
were set), 1957- 1960. 
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FIGURE 42. Changes in king crab fishing areas (where nets 

were set), 1961-1963. 
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has been greatly intensified. This competition made 
it difficult for any fleet to shift its fishing area seasonally 
to follow the movement of the main concentration of 
king crabs from the southern waters towards the 
northeast along the Alaska Peninsula, which had been 
the pattern of operation in past years. Therefore, 
each fleet had to occupy a wide area of the fishing 
grounds for a long period, increasing the total amount 
of nets set, in order to cover the main king crab con
centrations and to maintain a high daily catch level. 
Consequently, the average number of days the nets 
were left in the sea and the average number of nets 
left in the sea per day have increased markedly in 
recent years. 

Summaries of fishing operations and production in 
1963 are shown in Table 21. In total, 235,000 cases 
of canned crab were packed. This production is the 
largest recorded since the start of eastern Bering Sea 
king crab fishing. Approximately 5.48 million crabs 
were caught with approximately 640,000 tans (cumula
tive) of tanglenet, both the catch and effort being the 
highest ever recorded. Of the total catch, 16.3% (in 
number of crabs) was landed during the inshore migra
tion period, 25.7% during the spawning period and 
58.0% during the feeding period. One of the char
acteristics observed in recent years is that catches made 
during the feeding period have become more important 
as the fishing season progressed. The highest average 
catch per tan was recorded during the inshore migra
tion period. This value declined slightly during the 
spawning period and dropped rapidly during the feed
ing period. The average catch-per-tan value through
out 1963 was 8.5, being less than 10 for the first time 
since 1957. The following two factors may have ac
counted, at least in part, for this low average catch
per-tan value: the summer off-season was included 
within the fishing season since both fleets operated 
continuously from spring to autumn in 1963, and the 
marked decline in the efficiency of the fishing gear 
towards the end of the extended season due to con
tinuous wear. 

The number of crabs required to pack one case was 

lowest during the inshore migration period and in
creased as the season progressed. This tendency was 
caused by the fact that the main fishing grounds during 
the spawning period were in waters off Port Moller 
where the proportion of old crabs in the catches was 
very high and also by the occurrence of relatively high 
proportions of new-shelled crabs and old crabs in 
catches from the fishing grounds off Unimak Island 
during the feeding period. The overall average num
ber of crabs required to pack one case was 23.3 in 1963, 
being the highest to date. The average catch per tan 
packed 0.52 cases, 0.46 cases and 0.31 cases in the in
shore migration period, the spawning period and the 
feeding period, respectively, the average being 0.37 
cases. Briefly, it is concluded that good king crab 
catches were recorded only during the spring season, 
declining rapidly in the latter part of that season, and 
that catches throughout the whole of 1963 were much 
poorer than during any previous year. 

The operational record and production of Japanese 
king crab fishing fleets in the eastern Bering Sea is 
given in Table 22 for the years from 1953 through 
1963. King crab catches by the Japanese mothership 
fleet were stabilized at a relatively low level during 
the period from 1953 through 1959, when only one 
Japanese mothership ( Tokei-mar..t) was operating in 
the area, being approximately 1.06 to 1.29 million 
crabs per year. Two Japanese motherships engaged 
in spring fishing for king crabs in the eastern Bering 
Sea for the first time in 1960, landing 1.95 million 
crabs, approximately twice as many as were landed 
in 1959. In 1961, the first Japanese autumn fishing 
for king crabs in the eastern Bering Sea commenced, 
in addition to the spring fishing. In that particular 
year, a total of five mothership fleets engaged in the 
fishery, landing approximately 3.03 million crabs, ap
proximately three times as many as were landed in any 
single year prior to 1959. In 1962, the king crab 
production quota, and consequently the catches, in 
both the spring and autumn season was increased, 
although there was no increase in the number of fleets. 
In that year, approximately 4.95 million crabs were 
landed, about four to five times as many as were land-

TABLE 21. Summary of japanese king crab fishing operations in the eastern Bering Sea, 1963. 

No. of cases Average no. 
No. of tans Catch (24 lbs / case) of crabs per 

Life cycle period hauled (in no. of crabs) Catch per tan packed case 

Inshore migration period 81,154 892,425 11.0 42,346 21.1 

Spawning period 129 ,797 1,406 ,970 10.8 60 ,201 23.4 

Feeding period 431,499 3 , 176 ,690 7.4 132,453 24 .0 

Total 642,450 5,476 ,085 8 .5 235,000 23 .3 
-----· --
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TABLE 22. Outline of crab fishing and catch trend by Japan in the eastern Bering Sea, 1953-1963. 
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1953 110 6 6 106,305 276,360 8.9 58,240 21.9 6,049 5322> 

(2' 534) 
1954 75 6 6 60,516 I ,060,814 11.9 59,850 17.7 5,356 3032> 

(2,095) 
1955 102 2 6 99,157 I, 129,163 11.4 59,850 18.9 10.2 9,459 496 
1956 99 2 8 147,073 I ,079,106 7.3 59,850 18.0 7.8 9,725 735 
1957 69 3 8 83,632 I, 170,956 14.0 59,850 19.6 13.0 11,530 418 
1958 67 2 8 98,675 I, 129,653 11.4 59,850 18.9 13.0 16,558 493 
1959 66 2 8 78,364 1,291,618 16.5 70,000 18.5 19.1 14,634 392 
1960 69 2 4 II 128,134 I ,948, 773 15.2 98,100 19.9 16.1 12,693 641 
1961 288 5 21 II 256,731 3,030,635 11.8 166,033 18.3 15.2 10,589 I ,284 
1962 349 5 24 23 436,969 4,950,800 11.3 234,695 21.1 18.0 21 '759 2,185 
1963 335 2 9 17 642,450 5,476,085 8.5 235,000 23.3 21.2 44,009 3,212 

1l Twenty-four pounds of canned crab per case. Frozen crab production was converted using the rate of one metric ton to IOOcases. 
2> Only the areas where tanglenets were set. 

ed in any year from 1953 through 1959. In 1963, 
about 5.48 million crabs were landed, an increase even 
over the 1962 landings, although only two motherships 
fished in the area. 

This summary indicates the rapid increase in the 
total catches of the Japanese king crab fishery in the 
last few years. The annual increases in total fishing 
effort which resulted in this rapid increase in total 
catch are clearly indicated in Table 22. 

The U.S.S.R. began fishing for king crabs in the 
eastern Bering Sea by mothership in 1959. Since 
then, that fishery has operated every year on an ex
panding scale. In 1959 and 1960, only one Soviet 
mothership fleet operated, in 1961 and 1962, two fleets 
and in 1963, three fleets. Judging from the fleet size 
and observations of their operations, their total catch 
was probably quite large. Unfortunately, no data 
on catch size and biometrical statistics, nor on the 
release and recovery of tagged king crabs, are availa
ble. It is feasible to assume that the increase in fish
ing intensity, both by Japan and the U.S.S.R., has 
had a strong effect on the king crab population in the 
eastern Bering Sea. 

The catch-per-unit-effort indices (catch per tan) 
increased slightly, although with some fluctuations, 
during the period from 1953 through 1960. Probably 

the low catch-per-unit-effort value for 1953 was due 
to the selection of poor fishing grounds since this year 
was the first in which Japan engaged in king crab 
fishing in the eastern Bering Sea. In 1956, the water 
temperature at the bottom of the fishing grounds was 
unusually high. Although king crabs were distributed 
over the entire fishing area, there was no concentra
tion of crabs in which 10 or more were caught per tan 
of tanglenet. In 1961 and thereafter, the catch per 
unit effort generally declined. In 1961 and 1962, the 
decrease was not significant in spite of the rapid in
crease in fishing intensity. Increased gear efficiency 
could account for this. The exploitation of new king 
crab fishing grounds during feeding migrations in the 
autumn fishing season also may have contributed to 
the rather moderate decrease in catch per unit of effort 
in 1961 and 1962. The sharp decline in catch per 
unit of effort to 8.5 in 1963 suggests that this is the 
time to re-evaluate whether or not the scale of king 
crab fishing in recent years is appropriate for the crab 
population in question. It must be noted that the 
catch per tan per day by commercial tanglenets was 
rather stable at around 1.0 up to 1960, but has de
clined markedly since 1961 although the average length 
of time nets are left in the sea has increased. 

The number of crabs required for packing one case 
was stabilized at from 18 to 20 up to 1961. In 1962, 
however, this value was 21 and in 1963, it exceeded 
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23, indicating that in recent years more small crabs 
have been caught. 

B. Size of Crabs in Commercial Catches 

The annual variation in carapace length of crabs is 
given in Figure 43. According to this figure, three 
different patterns are noted in the annual carapace 
length frequency distribution of king crabs. In other 
words, the patterns before 1956, those from 1957-1961 
and those after 1962 are quite different from one 
another but unique within themselves. Before 1956, 
the fishery depended largely on crabs larger than 160 
mm. in carapace length, the mean carapace length 
being larger than 160 mm. Consequently, crabs with 
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a carapace length of less than 125 mm. were even 
avoided. From 1957 to 1961, the proportion of the 
catch containing king crabs larger than 160 mm. de
creased somewhat and the mode of the carapace length 
frequency distribution was at about 160 mm. each 
year. The frequency distribution patterns were nearly 
identical from year to year, the mean carapace length 
tending to be stable at around 158 mm. The mean 
carapace length in 1959, however, was slightly larger 
than in other years because the catch per unit of effort 
in this year was very high during the spawning season. 
It seems that the fishing intensity during this period 
was not high enough to adversely affect the king crab 
stocks. The carapace length frequency distribution 
patterns since 1962 have been quite different from 

------. x 155.2 x 154.8 
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FIGURE 43. Carapace length frequency distribution of king crabs sampled in the eastern Bering Sea, 1955-1963. 
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TABLE 23. Yearly changes in king crab catches (in number) per 10 tans oftanglenet per day, by carapace length categories, 
1955- 1963. 

Carapace 
length (mm.) 1955 1956 1957 1958 

110- 120 0.03 0.02 0.04 0.05 
125- 135 0.70 0. 37 0.65 1.01 
140-150 2.01 2.27 2.70 2.05 

!55 1.00 0.99 1.65 1.07 
160 1.43 1.25 I. 73 1.42 
165 1.69 1.35 1.65 1.39 
170 1.59 1.35 1.15 0.91 
175 1.16 0.96 0.70 0.64 
180 0.87 0.53 0.30 0.37 
185 0.42 0.23 0.15 0.15 
190 0.19 0.06 0.02 0.03 
195 0.06 0.02 0.01 0.01 
200 0.01 0.01 0.01 

Total 11.16 9.41 10.76 9.10 

those in previous years, and more than half of the king 
crab catches was composed of middle-sized or small 
crabs. Consequently, the mean carapace length 
decreased to approximately 155 mm. This decline 
in the mean carapace length in commercial catches, 
which at one time was stable at around 158 mm., must 
be watched carefully. 

Table 23 shows the average number of crabs caught 
per 10 tans of tanglenet per day by carapace length 
classes and by year from 1955 to 1963. The yearly 
fluctuations are very clear when the size classes 140 
to 150 mm., 150 to 170 mm. and 170 mm. and over 
are combined. Generally, king crabs enter the 
fishery when they reach a size between 140 and 150 
mm. This size at recruitment did not vary from year 
to year. King crabs of 150 to 170 mm. made up the 
most important part of the catches. The abundance 
of crabs of this size decreased from 1957 through 1961 
as compared with their abundance prior to 1957. A 
similar decline is even more significant for crabs larger 
than 170 mm.; the decline in abundance of this size 
group accelerated particularly in 1962 and 1963. The 
abundance of king crabs between 150 and 170 mm. 
has also become unstable and tended to decline in the 
last two years. This data indicates that in the re
maining king crab stock the number of crabs in the 
size classes important to the commercial fishery has 
been reduced in recent years because of the increased 
fishing intensity, although recruitment has been fairly 
stable. 

C. Catch Composition 

Since only male crabs are used for packing, the 
actual catch compositions of commercial tanglenets 

Year 

1959 1960 1961 1962 1963 

0.01 0.12 0.11 0.10 
0.27 0.30 0.67 0.59 0.53 
1.94 2.65 1.39 1.47 1.18 
1.24 1.58 0.93 0.67 0.38 
1.54 1.61 1.25 0.81 0.43 
1.50 1.35 1.19 0.84 0.43 
1.05 1.02 1.03 0.74 0.39 
0.66 0.55 0.61 0.48 0.29 
0.28 0.26 0.40 0.35 0.19 
0.08 0.09 0.12 0.16 0.08 
0.03 0.03 0.03 0.06 0.03 
0.01 0.01 0.01 0.02 0.01 

8.61 9.45 7.75 6.30 4.04 

are not available. The abundance of crabs of dif
ferent categories can be determined from the results 
of fishing by scouting vessels. The catch compositions 
and catch-per-unit-effort values in scouting vessel 
operations are shown by categories in Table 24 for the 
years from 1955 to 1963. Since the area, date and 
magnitude of scouting vessel operations varied yearly, 
the figures given in Table 24 are not directly com
parable from year to year. A general trend, however, 
can be observed in these figures, since the scouting 
nets were left in the sea for only 12 to 24 hours regard
less of the year. 

According to Table 24, hard-shelled male crabs 
were dominant in the catches and the catch per unit of 
effort was high in every year up to and including 1960. 
In 1961 and thereafter, the proportion of hard-shelled 
males in the catches decreased, the catch per unit of 
effort decreasing as well. The decrease in the pro
portion of hard-shelled male king crabs was com
pensated for by an increase in the proportion of tanner 
crabs in the catches. The catch of tanner crabs per 
unit of effort has increased in recent years. At pre
sent, tanner crabs are dominant in the catches and 
their abundance exceeds that of male king crabs. 
One of the reasons for this is that most of the scouting 
vessel fishing in recent years was conducted in waters 
off Unimak Island, where tanner crabs are generally 
abundant. However, the more important reason 
seems to be that the abundance of tanner crabs has 
increased to a great extent in recent years in waters 
off Black Hill to Port Moller, where they used to be 
very scarce. It is of interest that together with the 
declining trend in the population levels of male king 
crabs, the abundance of tanner crabs has increased 
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TABLE 24. Yearly changes in catch composition and catch per tan, by five categories, based on scouting net records, 1955- 1963. 

Catch composition (%) Catch per tan . •-o ~ ........ .. 
; ~., ·- .. ., 

os- ~..o -; 
0 :::l :::l OS e 1;l C'OS ..=t; .,..= ...... .B .... "0 
oij > .. .£ 

";! t)- OS 0 
u ] ... OS~., ... 

]t "3c-= _] .. .. e ~ eo~ .; :a ~ e ~ ., ;::ltie :::l~~ 0 :::l 
~ 

., 
>< Z.5 o·-·- f-<~ z -~ 

1955 931 4,608 62,234 41.4 3.3 
1956 790 3,953.5 37,753 50.7 5.7 
1957 941 4,970 70,336 69.4 1.8 
1958 302 1,505.5 24,497 62.8 0.5 
1959 338 1,690 29,937 58.5 1.5 
1960 369 1,882 40,969 63.0 1.5 
1961 852 7,494 62,943 38.3 2.4 
1962 2,041 12,551 131,726 36.0 0.9 
1963 4,960 29,771 236,635 29.1 0. 7 

and their distribution has extended over all the 
grounds. From the standpoint of fishermen, however, 
this expansion in the distribution of tanner crabs 
caused a decline in the efficiency of operations. There
fore, such trends have been watched carefully by the 
fishermen. 

New-shelled male king crabs made up about 5% or 
less of the total catch annually, the catch per unit of 
effort being consistently less than 0.5 crabs per tan. 
The proportion of new-shelled male crabs has re
mained low since 1961, even though a good deal of 
scouting vessel fishing was conducted during the late 
summer moulting season of male king crabs. There
fore, it is assumed that there are errors involved in 
recording the catches of scouting vessel operations. 
The proportion of juvenile male crabs (undersized) in 
the catches was also extremely low throughout these 
years, showing little variation. The mesh selectivity 
of commercial tanglenets should be considered a factor 
affecting the size of king crabs caught, although it is 
rather hard to believe that mesh selectivity could 
account for the observed differences in catch composi
tion. It may be more reasonable to assume that the 
scouting vessel fishing in recent years did not extend 
into the main distribution area of juvenile crabs. 
Therefore, it is not possible to predict the future re
cruitment level on the basis of the abundance of juve
nile crabs. The proportion of female king crabs in 
the catch, as well as the catch per unit of effort, were 
consistently much smaller than those of male crabs. 
Since there is no marked tendency for decline in the 
proportion of female crabs in the catches, and since 
the abundance of males has decreased, the relative 
importance of males and females in the catch has 
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17.6 15.7 22.1 5.6 0.4 2.4 2.1 3.0 
II. I 26.6 5.9 4.8 0.5 2.5 1.1 0.6 
8.4 13.0 7.4 9.8 0.3 1.2 1.8 1.0 
5.9 13.3 17.5 10.2 0.1 1.0 2.2 2.8 
1.2 13.3 25.5 10.4 0.3 0.2 2.4 4.5 
3.7 19.9 11.9 13.7 0.3 0.8 4.3 2.6 
4.2 15.1 40.1 3.2 0.2 0.3 1.3 3.4 
5.4 19.2 38.4 3.8 0.1 0.6 2.0 4.0 
5.6 11.6 52.9 2.3 0.1 0.4 0.9 4.2 

become similar since 1961 and thereafter. In 1963, 
however, the relative importance of females in the 
catch, as well as their catch per unit of effort, were 
the lowest on record, as was the case with males. 

2. DISTRIBUTION AND ABUNDANCE OF KING CRABS 

Based on scouting vessel fishing data, the distribu
tion of male crabs, female crabs and juvenile (under
sized) crabs has been studied according to the inshore 
migration period and the spawning period, by year, 
for 1960 through 1963. The inshore migration period, 
spawning period and feeding period of king crabs can 
be defined by the condition of the eggs carried by 
females. According to Figure 44, there were marked 
changes from year to year in the time of transition 
from one period to the next. Recently, the inshore 
migration period as well as the spawning period have 
started earlier each year and the spawning period has 
lengthened. During the last four years, the inshore 
migration and spawning periods began latest in 1960 
and earliest in 1963. The average catch (in number) 
of male king crabs per tan per day was calculated for 
each ten minute square of latitude and longitude and 
the resultant values are shown in Figures 45 to 52 as 
contours for two life cycle periods for the years 1960 
to 1963. 

A. Distribution of Male King Crabs 

Inshore migration period, 1960 (Figure 45). Three con
centrations were apparent where 15 or more crabs 
were caught per tan per day, one each in the waters 
off Amak Island, Black Hill and Port Moller. Of 
these three concentrations, that observed off Port 
Moller occupied the largest area and had the highest 
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FlGURE 44. Fluctuations in the progression of king crab life cycle periods based on the condition of eggs carried by 

females, eastern Bering Sea, 1960-1963. 

FIGURE 45. Distribution and abundance of male 
crabs during inshore migration period, 1960. 

FIGURE 46. Distribution and abundance of male 
crabs during spawning period, 1960. 
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FIGURE 47. Distribution and abundance of male 
crabs during inshore migration period, 1961. 

FIGURE 49. Distribution and abundance of male 
crabs during inshore migration period, 1962. 

. ,.. 

FIGURE 51. Distribution and abundance of male 
crabs during inshore migration period, 1963. 

FIGURE 48. Distribution and abundance of male 
crabs during spawning period, 1961. 

FIGURE 50. Distribution and abundance of male 
crabs during spawning period, 1962 . 

FIGURE 52. Distribution and abundance of male 
crabs during spawning period, 1963. 
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relative abundance index (35). The concentration 
off Black Hill occupied the next largest area, followed 
by that off Amak Island, but these concentrations 
were considerably smaller than that off Port Moller 
both in area occupied and relative abundance. 

Spawning period, 1960 (Figure 46). During this 
period, the crab concentration generally moved farther 
~ortheastwards, towards the end of Bristol Bay, than 
It had been distributed during the inshore migration 
period. The centre of concentration was located in 
waters off Port Moller. The distribution area was 
condensed in the spawning period, density being high
er. The relative abundance indices recorded in the 
fishing grounds were mostly 10 or higher, with two 
centres of concentration having indices of20 or higher. 
The average relative abundance index was 13.8 in the 
spawning period, the comparative value for the in
shore migration period being 9.8. 

Inshore migration period, 1961 (Figure 47). In 1961, 
high concentrations of crabs in their inshore migra
tion period were observed in three areas: off Amak 
Island, off Black Hill and off Port Moller, similar to 
the 1960 distribution. The areas occupied by these 
concentrations and their densities were much smaller 
than those observed in 1960. The overall average 
relative abundance index was 6.2. Although the 
concentration observed off Amak Island occupied the 
larger area, the abundance index in waters off Port 
Moller was highest. 

Spawning period, 1961 (Figure 48). The distribution 
area in the spawning period was again condensed as 
compared with the inshore migration period. The 
centre of concentration shifted to the waters off Port 
Moller. Generally, the relative abundance indices 
were evenly distributed in the areas of crab distribu
tion, with the highest being 15. Although the average 
relative abundance index (8.5) was higher than that 
observed in the inshore migration period of 1961, it 
was much lower than that observed during the spawn
ing period of 1960. 

Inshore migration period, 1962 (Figure 49). Male king 
crabs in their inshore migration period were distributed 
over wider areas in 1962 than in 1960 or 1961. This 
apparent difference may have been due to increased 
fishing intensity and to the fact that scouting vessel 
operations extended over a wider area. Generally, 
the centres of concentration could still be observed in 
the waters off Amak Island, Black Hill and Port 
Moller. A relative abundance index of 15 or higher 
was not recorded in 1962. The average index during 
this period was 4.4, being much lower even than that 
in 1961 and about one-half that in 1960. 

Spawning period, 1962 (Figure 50). During this 
period, the distribution area of male crabs shifted 
northeastwards and extended to widespread areas, as 
far as waters off the Seal Islands. The areas of main 
concentration, however, were nearly identical to those 
in 1960 and 1961. The relative abundance was 
generally low with no distinct centre of concentration 
being evident. In 1962, the overall average relative 
abundance index decreased from the inshore migra
tion period to the spawning period (from 4.4 to 2.9), 
such decrease being opposite to the trend observed in 
1960 and 1961. It is assumed that increased fishing 
pressure during recent years on crabs in their inshore 
migration period caused this decrease in abundance 
indices. The average index (2.9) was about one-fifth 
that of 1960 and one-third that of 1961. 

Inshore migration period, 1963 (Figure 51). In addi
tion to the three centres of concentration observed in 
previous years, a fourth was observed in waters off 
Unimak Island. The appearance of this concentra
tion may have resulted simply from the earlier com
mencement of scouting vessel operations in 1963 than 
in previous years. Whereas the relative abundance 
index in the largest concentrations was more than 10 
in 1962, the highest value recorded in 1963 was only 
5.0, the average being 3. 7. These values are the 
lowest ever recorded during this period. 

Spawning period, 1963 (Figure 52). The distribution 
area of male crabs in their spawning period in 1963 
was quite extensive, covering all fishing grounds. 
Their relative abundance, however, was in general 
extremely low, with concentrations with relative 
abundance indices of only 5.0 being scattered through
out waters off Port Moller and Unimak Island. The 
size of areas where an index value of 5.0 was recorded 
was smaller than was observed in 1962 and even smaller 
than was observed during the inshore migration period 
of 1963. The overall average index was 2.5, the lowest 
value ever recorded during the inshore migration and 
spawning periods of past years. 

Although it appears that the average relative 
abundance index for the fishing grounds as a whole, 
during both the inshore migration and spawning 
periods, has declined very rapidly in the past few years, 
it should be borne in mind that this average value is 
affected to a great extent by the relative coverage of 
the fishing grounds by the scouting vessel operations. 

B. Distribution of Female King Crabs 

The distribution patterns of female crabs were 
basically quite similar to those of males. During the 
inshore migration period, concentrations were ob-
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served in the waters off Amak Island, Black Hill and 
Port Moller, the centers being located almost in the 
same areas as those of males. The area off Port Moller 
was the most important with respect to total area 
occupied and high relative abundance indices. In 
these waters, females were even more abundant than 
males. In other areas, however, the distribution of 
female crabs was rather limited and their abundance 
level was much lower than that of males. As a result, 
the overall average relative abundance index values 
for female crabs were approximately one-third those 
of males. It is of interest that the relative abundance 
index for females during the inshore migration period 
has decreased proportionally to that of males in 
recent years. 

During the spawning period, the distribution of 
female crabs shifted northeastward, becoming con
densed. Generally, female crabs during this period 
covered a much smaller area than males. The centre 
of distribution of female crabs was located very close 
to that of males. The relative abundance of females 
was particularly high in the waters off Port Moller 
and the Seal Islands, but it was very low in other 
waters. The change in the average relative abun
dance index observed in recent years has been quite 
similar to that observed for males. It has decreased 
rapidly, the average for the spawning period of 1963 
being the lowest ever observed during either the in
shore migration or spawning periods in past years. 
The average relative abundance index during the 
spawning period was considerably higher than during 
the inshore migration period of the same year up to 
and including 1962. In 1962, the average relative 
abundance of female crabs was higher than that of 
males during the spawning period. 

C. Distribution of Juvenile (Undersized) King 
Crabs 

The geographical distribution pattern of juvenile 
(undersized) king crabs during the inshore migration 
and spawning periods was quite similar to that of male 
and female crabs. Generally, the area of distribution 
of juveniles was much smaller than that of males or 
females, their density also being much lower through
out the area of distribution. Although the centre of 
concentration was not distinct, the abundance indices 
increased towards the northeast during both the 
inshore migration and spawning periods. The 
average relative abundance index was somewhat 
higher during the spawning period than during the 
inshore migration period. The index values in both 
periods, however, varied within an 0.4 to 1.8 range, 
with relatively little yearly fluctuation. These values 

are far lower than those for males or females. 

Ifthe distribution pattern of king crabs is compared 
with the distribution of fishing effort in these areas, 
it is found that the fishing effort is concentrated in 
those waters where the relative abundance level is 
high, nets being set repeatedly, and that the fishing 
grounds have expanded in recent years. The waters 
where king crabs were relatively scarce were generally 
avoided by the fishery, with some exceptions. 

3. TAGGING ExPERIMENTS 

In 1963, 2,200 crabs were tagged in late July during 
three operations in waters off Port Moller. The 
operations were conducted by one scouting vessel. 
Since very little previous tagging had been conducted 
off Port Moller, the tagging in 1963 was specifically 
planned for this area. Because the fishing grounds 
shifted to the waters off Unimak Island during the 
period of tagging, no tagged crabs were recaptured 
in 1963. This operation marked the first tagging of 
a significant number of female crabs. Since those 
crabs tagged had fairly hard new shells at the time of 
tagging, having already completed moulting and 
spawning activities, it is unlikely that a significant 

TABLE 25. Release data for king crab tagging in 1963. 

Number of crabs tagged 
Serial number Date of Location 
of operation release ofrelease Male Female Total 

7 I 28 56°28'N. 464 286 750 
160°45'W. 

2 7 1 29 56°27'N. 613 437 1,050 
160°45'W. 

3 7 1 30 56°27'N. 221 179 400 
l60°45'W. 

number of tags will be lost through mortality due to 
tagging or directly from the specimens. It is hoped 
that an important number of recoveries will be made 
in future years. The release data are given in Table 
25. 

4. RECOVERIES OF TAGGED KING CRABS 

During 1963, 1,422 tagged crabs were recaptured 
by Japanese commercial fleets. These included 1,048 
tags applied by the United States, 259 applied by the 
U.S.S.R. and 115 applied by Japan. For each re
covered tagged crab, the tag number was recorded, 
carapace length and width measured and recorded 
and the condition of the carapace recorded. All tags 
and associated recovery data have been sent to the 
tagging agencies concerned. 
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The recoveries through 1963 of king crabs tagged 
by Tokei-maru in 1960 and 1962 are shown in Figures 
53 and 54, respectively. Since 1961, the recovery 
rate as well as the areas of recovery increased as a 
result of the initiation of autumn fishing and increased 
fishing effort. Consequently, much more important 
information was obtained in recent years than had 
been obtained previously. 

In summarizing the results of recoveries as shown 
in Figures 53 and 54, the following points are in
dicated: Most of the tagging was carried out in areas 
off Amak Island, Black Hill and Port Moller where 
the relative abundance level of king crabs was com
paratively high. No tendency for recoveries to 
occur more frequently in the area of tagging than in 
other areas was apparent from recoveries in the 
year following tagging or thereafter in any of the 

~ 1960 
(!)...-.- 1961 
@-- 1962 @----· 1963 

57~ 

5~ 

UNIMAK IS. 

three release areas. In other words, king crabs re
leased in any of the three areas did not show a tend
ency to return to their area of release, but returned 
at random to any of the three areas and tended to mix 
together evenly. During the fishing season, the king 
crab migrations began in the vicinity of Amak Island 
and crabs moved into the area off Port Moller as the 
season progressed. They arrived at the latter area 
as early as late April and even the latest had arrived 
by mid-June. Generally speaking, the king crab 
concentrations moved northeastwards along the 
Alaska Peninsula or towards the coast in April and 
May. In May through June, some concentrations 
of relatively high abundance had formed in shallower 
coastal waters along the Peninsula. The locations 
of release and recovery are indicative of the occur
rence of fishing operations. Since the king crab migra
tions estimated from results of tagging experiments 

7 

I~ 
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FIGURE 53. Recoveries in 1960 through 1963 of king crabs tagged in 1960. 478 crabs were tagged on May 27 at 
162°52'W., 55°56'N. 398 crabs were tagged on June 29 at 161°10'W. , 56°47'N. Numeral at recovery location represents 
month of recovery ; numerals in parentheses represent number of crabs recovered at the same location. 
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®--o 1962 
®--e 1963 

FIGURE 54. Recoveries in 1962 and 1963 of king crabs tagged in 1962. 1,004 crabs were tagged on June 13 at 162°15'W., 
56°17'N. Numeral notations are the same as for Figure 53. 

are continuous, it is assumed that the shifts in fishing 
grounds are also continuous. This assumption is 
also supported by the actual patterns of fishing opera
tions. During April through June, many schools of 
king crabs migrate to the shallower coastal waters for 
spawning. The hatching ofzoea, moulting of females, 
mating and spawning take place in these coastal 
waters. The spawning season changes from year to 
year, as is shown in Figure 44. It is estimated, how
ever, that the one full month from mid-May through 
mid-June is the most important period for spawning. 
The area fished during this period, i.e., the main 
spawning ground, can be located from the tagging 
experiments and the operational records of commercial 
and scouting vessels. The main spawning ground 
of king crabs in the eastern Bering Sea is located in 
the shallow coastal waters north of the Alaska Penin
sula, extending from 159°30'W. to 163°W. It is 
assumed that the spawning grounds are continuous 

in an east-west direction, and are not scattered. After 
spawning, the crabs appear to move as feeding schools 
southwestwards, away from the inner part of Bristol 
Bay, in the opposite direction to that observed in the 
spring. In late June through early July, these 
feeding schools seem to move offshore at around 
162°W. The seasonal movement of the fishery con
firms this migration pattern. The fishing period is 
shortest off Port Moller, a little longer off Black Hill 
and longest off Amak Island. At the time that 
fishing activities take place off Amak Island, the 
relative abundance of crabs is generally low through
out the fishing grounds and no high concentration 
can be detected. It is assumed that the feeding 
schools have already moved far offshore by August 
or September. It seems that the most important 
route for the feeding schools when moving towards 
offshore areas is from the western sector of the spawn
ing ground towards the west rather than the north. 
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The period from August to November is defined as the 
feeding period. During this period it is known that 
the crab stocks again form concentrations of relatively 
high abundance in offshore waters, showing little 
movement. The autumn operations depend mainly 
on these concentrations of king crabs. The distribu
tion and the migration patterns of crabs during the 
winter season, i.e., from December through March, 
have not been clarified as yet. It is known, however, 
that crabs in offshore waters again return to coastal 
waters for spring spawning and then return to off
shore waters in early summer as feeding schools. 

III. BOTTOMFISH RESEARCH IN 
THE BERING SEA 

l. STUDY OF CoMMERCIAL CATCHES AND REsEARCH 

ABoARD MoTHERSHIPS 

A. Outline of the Commercial Fishery 

Throughout 1963, there were 19 mothership fleets 
engaged in the bottomfish fishery in the Bering Sea. 
The sizes of these fleets, including the number of 

TABLE 26. Japanese bottomfish motherships operating in 
the North Pacific and Bering Sea grounds in 1963. 
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Gyok~i-maru 10,357 

Kailco-maru 2,940 
Shilcishima-maru 10,144 
Eijin-maru 7,482 

Tenyo-maru 11,581 

Soyo-maru 11,192 

Chichibu-maru 7,420 

Chichibu-maru No. 2 1,639 
Tosui-maru No. I 381 

SumiJioshi-maru No. 12 578 
Kotoshiro-maru No. 15 701 
Banshu-maru No. 31 I, 772 
IshiJiama-maru 3,539 

Seisho-maru No. 2 415 

Fuji-maru No. 3 703 

ChiJioda-maru 2,068 
Shinyo-maru 3,811 
Itsukushima-maru 5,871 

Seifu-maru 8,269 
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41 68 13 95 38 255 

accompanying catcher boats, are listed in Table 26 
by the types of gear they employed. The fishing 
grounds were generally on the continental shelf or 
on that portion of the slope shallower than about 
l ,000 m. extending from the vicinity of Karaginski 
Island in the western Bering Sea to the southeastern 
part of the Bering Sea. Each mothership fleet was 
licensed for specific waters according to the major 
species objectives and by the type of processing equip
ment on the mothership. In the triangular area 
where a quota was applied for halibut landings, hali
but fishing was restricted to catcher boats which 
fished exclusively with longlines. In 1963, the bot
tomfish fishing season extended from March through 
October, except for one mothership which started 
shrimp fishing in January (Chichibu-maru). 

B. Outline of Commercial Catches 

The total catch in 1963 by the 19 Japanese mother
ship fleets engaged in bottomfish fishing in the North 
Pacific and Bering Sea is estimated to be approximately 
300,000 metric tons. Total catches of important fish 
species are shown in Table 27. The figures in this 
table are preliminary, since they were calculated on 
the basis of preliminary statistics submitted by the 
motherships. Accurate catch data are now being 
computed and some of the figures in Table 27 are 
subject to future correction. A comparison of data 
in Table 27 with catch data for 1962 indicates that 

TABLE 27. Catch of important bottomfishes by Japanese 
bottomfish motherships, in metric tons and percentage of 
total catch, 1963 (preliminary figures, see text) . 

Catch 

Speciesll Metric tons Per cent 

Halibut 9,669 3.2% 

Flounders 63,532 20.8% 
Pacific cod 15,249 5.0% 

Pollock 113,696 37.3% 

Sablefish 19,832 6.5% 

Pacific ocean perch 19,015 6.2% 

Other rockfishes 2,287 0.8% 

Pacific herring 31,620 10.4% 

Other fishes 461 0.2% 

Pink shrimp 29,531 9.7% 

Total 304,892 100.1% 

1l Ed. note: The scientific names of groundfish species men
tioned in this table and in Tables 29 and 33 are as follows : 
halibut- Hippoglossus stenolepis, Pacific cod-Gadus macrocephalus, 
pollock- Theragra chalcogrammus, sablefish-Anoplopoma fimbria, 
Pacific ocean perch-Sebastodes alutus, Pacific herring-Clupea 
harengus pallasi, rasphead rockfish-Sebastodes ruberrimus, short
spine channel rockfish-Sebastolobus alascanus. 
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the total catch in 1963 was smaller than that in 1962 
by 200,000 metric tons. This is mostly due to the 
fact that fewer fleets fished in the area and that the 
catch offlatfishes decreased in 1963. The total catch 
of flatfishes in 1962 was about 350,000 metric tons 
while it was only 60,000 metric tons, approximately, 
in 1963, less than one-fifth of that in 1962. On the 
other hand, the catch of pollock was about twice that 
of 1962. Therefore, the most important factor 
causing a decrease in the annual total catch in 1963 
was the shift in importance of flatfishes and pollock 
in the catch. Of the total catch of 300,000 metric 
tons in 1963, 113,000 metric tons, or 37.3%, were 
pollock and 63,000 metric tons, or 20.8%, were 
flatfishes (excluding halibut). Among the flatfish 
catch, 29,000 metric tons were turbot (also called 
arrowtooth flounder). The herring landings totalled 
31,000 metric tons, or 10.4% of the year's total catch. 
Catches of the species listed above made up two-thirds 
(68.5%) of the 1963 total catch. 

Fishing for and retention of halibut of less than 
66 em. in fork length were prohibited throughout the 
Bering Sea in 1963. This was the first year that Japan 
was permitted to fish halibut in the Bering Sea east 
of 175°W., under conservation measures, having 
abstained from fishing halibut in this area up to 1962. 
Japan landed 2,801 metric tons of halibut (in round 
weight) in the eastern Bering Sea, including 2,224 
metric tons from the triangular quota area south of 
the Pribilof Islands. Including these eastern Bering 
Sea catches, the total catch of halibut in the Bering 
Sea in 1963 by Japan was 9,669 metric tons. Ap
proximately 40% of this catch was landed in waters 
between 180° and 175°W. 

Of the total herring catch in 1963, 98% was landed 
in waters west of 175°E., particularly in the vicinity 
of Oliutorski Gulf. 

C. Research Aboard Motherships 

Since most of the important species caught by the 
mothership bottomfish fisheries in the North Pacific 
and Bering Sea are generally processed immediately 
after they are transferred to the mothership, all bio
logical studies must be carried out aboard the mother
ship. It was also recognized that biological studies 
should be conducted in as extensive an area as possible 
in order to get better information on the distribution 
and population dynamics of the important species. 
Therefore, in 1963, body length measurements of 
important species as well as other important biological 
data from certain species were collected aboard 
motherships on the fishing grounds. Specimens of 
important species taken from the catches by the various 

types of gear were separated by sex and then measured 
(fork length). Such measurements were conducted 
aboard 14 of the 19 motherships, excluding five rather 
small motherships. In total, approximately 2,000 
samples of 18 species of fishes and shrimps were 
measured. Particular emphasis was placed on hali
but, sablefish (sometimes called blackcod), flounders, 
Pacific ocean perch and herring. These biometric 
statistics are now being processed. Similar biological 
measurements were conducted aboard the three Japa
nese trawlers engaged in experimental fishing in the 
Gulf of Alaska in 1963, i.e., Akebono-maru No. 51, 
Tenryu-maru and Taiyo-maru. Approximately 500 
samples were measured on these trawlers. 

2. RESEARCH BY RESEARCH VESSELS 

A. Outline of Research Activity 

The chartered vessel Izumo-maru (300 g.t., 570 h.p.) 
was used as a bottomfish research vessel. She is a 
side-trawler equipped with loran, radar, two sets of 
fish detectors and freezing facilities. 

The research cruise of ]zumo-maru extended from 
May 8 to August 2. The actual research program 
started with a longline operation at 52°46.5'N., 159°28' 
E., on May 17. Izumo-maru covered the Bering Sea 
until July 14 and the bottomfish fishing grounds in 
the northeastern part of the Okhotsk Sea during the 
period between July 15 and 24, completing her re
search operations at 51 °53'N., 154°43'E. 

Three types of gear were employed in this research, 
i.e., trawl, longline and gillnet. Most sets were made 
by longline or trawl. A few gillnet sets were made, 
however, during the herring research in waters near 
the Oliutorski area. Two types of trawl-one with 
a two-piece trawl net and one with a four-piece trawl 
net- were used. Both webs were of manila twine and 
the mesh size of the cod end of the two-piece type 
net was 120 mm. and that of the four-piece type net 
was 60 mm. All sets shown in Table 32 were made 
with a two-piece type net except nos. 62 to 87, for 
which the four-piece type net was used. The research 
operations in the shrimp fishing ground north of the 
Pribilof Islands were carried out with a four-piece 
type net double inlaid with smaller mesh sized cotton 
net. 

One hachi (basket) of longline consisted of 75.4 m. 
of main line to which 40 branchlines 1.6 m. long (one 
hook each) were attached every 1.8 m. Hooks were 
made of plated steel. The gillnet used for the herring 
research was made of Amylan (nylon) twine with 
mesh sizes of 50 mm. and 60 mm. Since sets, as well 
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as catches, were very limited, the results are ex
cluded from this report. 

The species composition of each catch was recorded 
for every set made during the research operations, and 
fork lengths of specimens sampled at random from the 

important species in the catches were measured. 
Furthermore, some specimens were sampled selectively 
for collection of more detailed biological data. Be
sides these biological studies, intensive tagging ex
periments on halibut were carried out in the Bering 
Sea in order to study these halibut stocks. 

TABLE 28. Record of Iongline operations, Japanese research vessel Izumo-maru, 1963. 

Location of set Time of set Time of haul 

Set no. Date Latitude Longitude Depth (m.) Start Complete Start Complete 

------------------------------------------------
I 
2 
4 
5 
6 
7 
8 

13 
14 
15 
16 
18 
19 
30 
31 
36 
37 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
56 
57 
58 
95 
96 
97 

103 
104 
105 
106 
107 
109 
110 
115 
130 
137 
138 

51 17 
5 I 19 
5 I 20 
51 21 
51 22 
51 23 
5 I 24 
51 28 
5 I 29 

5 I 30 
5 I 31 
6 I I 
612 
616 
6/7 
619 
619 
6 flO 
6 I 10 
6 I 10 
6 1 12 
6 1 12 
6 1 13 
6 I 14 
6 I 15 
6 I 16 
6 1 17 
6 1 18 
6 1 20 
61 20 
6 1 21 
7 I 4 

7 1 4 
7 I 5 
7 1 9 
7 1 9 
7 I 10 
7 1 10 
7 I II 

7 1 12 
7 1 12 
7 1 14 
7 1 20 
7 1 23 
7 1 24 

52-46.5N. 
57-0BN. 
58-09N. 
59-07N. 
59-ION. 
60-04N. 
59-55N. 
60-43N. 
60-53N. 
60-59N. 
60-59N. 
61 ·-19N. 
61-20N. 
59-45N. 
59-24N. 
58-41N. 
58-32N. 
58- 36N. 
58- 36N. 
58- 32N. 
57- 47N. 
57- 43N. 
57- 03N. 
56- 29N. 
56- 31N. 
56- ION. 
56-07N. 
55- IBN. 
54- 26N. 

54- 35N. 
54- 37N. 
61 - 04N. 
60- 57N. 
60- 57N. 
59- ION. 
59- 09N. 
57- 15N. 
57- 16N. 
54- 16N. 
52- 52N. 
52- 52N. 
50- 33N. 
59- 23N. 
54- 03N. 
51 - 53N. 

159- 28E. 
163- 19.5E. 
163- 50.5E. 
165- 23E. 
166- 19E. 
168- 29E. 
!69- 16E. 
173- 27E. 
174- 15E. 
174- 33E. 
174- 31E. 
175- 25E. 
178- 32E. 
178- 45W. 
178- 20W. 
176- 39W. 
176- 35W. 
I75-22W. 
175-19W. 
I75-13W. 
173-47W. 
173-43W. 
173-22W. 
172-37W. 
172-38W. 
I70-53W. 
168-37W. 
168-00W. 
166-22W. 
166-24W. 
166-27W. 
178-49W. 
178-51E. 
178- 50E. 
165- 19E. 
165- 19E. 
163- 17E. 
163- 26E. 
161- 22E. 
160- IIE. 
!60- 06E. 
156- 44E. 
157- 02E. 
154- IOE. 
154- 43E. 

-------· ----·----------

385- 485 
400- 500 
300- 330 
390- 480 
432- 480 
470- 530 
480-530 
422-457 
490-460 
400- 407 
400- 412 
404- 418 
380- 430 
340- 600 
400- 600 

135 
525- 700 
142- 180 
31 390 
550- 580 
560- 580 
210- 230 
308- 455 
325- 560 
365- 375 
320- 500 
340- 385 
350- 420 
520-- 540 
376- 390 
379- 384 
375- 395 
520- 545 
528- 542 
340- 370 
540- 560 
140- 170 
340- 500 
400- 500 
340- 515 
180- 200 
220- 540 
445-450 
496- 500 
290- 291 

0745 
0240 
0435 
0352 
0320 
0330 
0425 
0355 
0415 
0345 
0330 
0517 
0420 
0445 

1750 
1735 
1852 
1540 
1622 
1708 
1505 
1705 
1600 
1725 
0320 
0315 
0350 
0340 
0330 
0433 
0400 
0417 
0505 
1527 
0805 
0830 
0415 
0500 
1005 
0905 
0940 
0405 
1015 
0550 
0705 

0815 
0313 
0507 
0425 
0355 
0405 
0455 
0428 

0450 
0435 
0420 
0555 
0450 
0525 
1827 
1745 
1905 
1548 
1632 
1722 
1520 
1725 
1635 
1755 
0350 
0350 
0425 
0425 
0345 
0445 
0435 
0435 
0527 
1600 
0820 
0845 
0425 
0520 
1025 
0928 
0955 
0435 
1025 
0610 
0730 

1000 1155 
0650 0925 
0645 1005 
0730 1025 
0700 0925 
0720 0950 
0730 1025 
0745 1035 
0750 1040 
0730 1120 
0730 1400 
0830 1040 
0900 1120 
0800 1200 
0730 1120 
0950 1053 
0650 0840 
0700 0750 
0833 0940 
1525 1630 
0630 0810 
0900 1010 
0700 1035 
0650 0930 
0750 1000 
0730 1030 
0720 1055 
0800 1025 
0730 0855 
1000 II 10 
0720 1018 
0800 0930 
1030 1145 
0400 0630 
1100 1220 
1230 1345 
0750 0900 
0910 1145 
1220 1415 
1205 1330 
1405 1500 
0845 1038 
I BOO broken net 
0900 1115 
1015 1150 
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Set no. 

I 
2 
4 
5 
6 
7 

8 
13 
14 
15 
16 
18 
19 
30 
31 
36 
37 
38 
39 
40 
44 
45 
46 
47 
48 
49 
50 
51 
56 
57 
58 
95 
96 
97 

103 
104 
105 
106 
107 
109 
110 
115 
130 
137 
138 

Amount 
of gear 

used 
(hachi) 

30 
60 
60 
60 
60 
60 
60 
60 
60 
80 
80 
60 
60 
80 
80 

28} 
30 

~~} 
30 

29} 
28 
80 
75 
60 
60 
60 
60 

30} 
30 
80 
30 
30 
60 
20 
20 
20 
40 
40 
40 
20 
75 
40 
40 
40 
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TABLE 29. Longline catch record of Japanese research vessel /;;umo-maru, 1963. 

Total 
catch 
(kg.) 

241 
460 

2,185 
1,247 

245 
1,309 
1,166 

648 
936 
754 
770 
657 
415 

1,221 
2,398 

867 

612 

1,030 

1,580 
1,485 

689 
745 
991 
129 

784 

524 
292 
593 
664 
105 
399 
173 

1,306 
776 
126 
146 

1,319 
0 

304 

272 

Halibut 

0 
36 
33 

560 
37 

195 
289 
425 
330 
453 
378 
285 
200 
561 

1,300 

77 

27 

100 

417 
415 
94 

227 
991 
116 

324 

391 
68 

0 
0 

10 
0 
6 
0 
0 
0 
0 
2 
0 
0 
0 

Floun
ders 

7 
52 

3 
0 

30 
296 

15 
73 

130 
46 
75 

180 
170 
60 

340 

90 

170 

110 

460 
650 
420 
98 

0 
0 

160 

68 
96 
37 
39 
56 

4 
15 
0 

14 
6 
2 

27 
0 

39 
30 

Rasphead 
rockfish 

0 
!50 

0 
118 

0 
48 

730 
30 
90 

110 
100 

5 
0 

90 
80 

0 

0 

0 

0 
0 
0 

300 
0 

13 

0 

0 
8 
0 

0 
25 
5 
0 

405 
138 

0 

0 

0 
0 
0 

0 

Catch by species'> (kg.) 

Pacific 
ocean 
perch 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 

0 
0 

0 

0 

0 
0 
0 
0 
0 

Sablefish 

187 
160 

0 
157 
60 

570 
117 
65 

320 
120 
190 
160 
35 

500 
400 

500 

340 

750 

622 
400 
175 
85 

0 
0 

280 

65 
113 
314 
502 

9 
145 

0 
694 
451 
83 
0 

85 
0 
0 
0 

Pacific 
cod 

0 
0 

1,890 
0 

25 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

200 

70 

50 

16 
0 
0 

17 
0 
0 

0 

0 
0 
0 
0 

0 
0 

130 
0 
0 
0 

128 
I 
0 
0 

18 

Pollock 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
9 
0 
2 

0 
3 
2 
0 

0 
2 

1> See Table 27 footnote for scientific names. 

Short
spine 

channel 
rockfish 

5 
2 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

5 

0 

0 

0 
0 

6 
0 
0 

0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
4 

0 
0 
0 

Other 
fishes 

42 
60 

259 
412 
93 

200 
15 
55 
66 
25 
27 
27 
10 
10 

278 

20 

0 

20 

65 
20 
0 

12 
0 
0 

20 

0 
7 

242 
123 

5 
245 

13 
207 
171 
37 
13 

1,198 
0 

265 
222 
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TABLE 30. Fork length frequency distribution of halibut caught by [zumo-maru with longlines, by set, 1963. 

Fork length 
(em.) 

Less than 50 
50- 55 
55-60 
60-65 
65- 70 
70- 75 
75- 80 
80- 85 
85- 90 
90- 95 
95- 100 
100- 105 
105- 110 
110- 115 
115- 120 
120- 125 
125- 130 
130- 135 
135- 140 
140 or more 

6 
14 
26 
23 
15 
19 
2 
9 
I 
2 

2 
6 
9 
6 
4 
4 

I 
3 

II 
14 
12 
7 
5 
2 

2 

6 
4 
5 
5 
4 
9 
8 
2 

2 

I 
3 
8 

21 
11 
10 
4 
I 
2 
2 

2 

8 
23 
27 
26 
13 
2 
6 
4 

I 
8 

18 
10 
16 
10 
8 
6 

2 
I 
2 

5 
5 
7 

11 
7 
3 

2 

Set number and date 

4 
12 
8 

12 
9 
8 
6 
2 
3 
3 

9 
16 
13 
16 
10 
7 

10 
8 
3 
5 

2 

3 
4 
2 
4 
2 

4 
11 
17 
31 
4 
6 
4 

2 

4 
I 

12 
15 
21 
21 
12 
I 
3 
2 

4 
5 
3 

2 

4 
2 
2 
2 

4 

8 
28 
40 
35 
24 
13 
7 
8 
6 
2 

-<(") 

2 
3 
5 
4 
I 
3 

4 
5 

10 
10 
10 
11 
5 

3 
6 
8 
5 
6 

II 
3 
4 
3 
2 

Total 

7 
29 

105 
182 
247 
226 
161 
101 
72 
49 
36 
16 
12 
5 
I 
2 
2 

Total 117 32 57 50 63 112 82 45 69 100 18 80 92 16 21 172 19 56 53 1,254 

TABLE 31. Fork length frequency distribution of halibut caught by [zumo-maru with longlines, by area of catch, 1963. 

Fork length (em.) 

Less than 50 
50- 55 
55- 60 
60- 65 
65- 70 
70- 75 
75- 80 
80- 85 
85- 90 
90- 95 
95- 100 
100- 105 
105- 110 
110- 115 
115- 120 
120- 125 
125- 130 
130- 135 
135- 140 
140 or more 
Total 

West of 170°E. 
(5, 7, 8) 

7 ( 3.4%) 
17 ( 8 .3%) 
39 (18.9% ) 
43 (20.9% ) 
36 (17.5%) 
32 (15.5% ) 
11 ( 5.3% ) 
15 ( 7.3%) 
2 ( 1.0%) 
4 ( 1.9%) 

206 

t> Quota area triangle. 

Area and set numbers 

170°E.- l80° 
(13, 14, 15, 16, 18) 

3 ( 0.9%) 
18 ( 5.1%) 
51 (14 .5%) 
56 (15.9%) 
74 (21.0%) 
50 (14.2%) 
32 ( 9.1%) 
23 ( 6.5%) 
14 ( 4.0%) 
13 ( 3.7%) 
6 ( 1.7%) 
6 ( 1.7%) 
3 ( 0.9%) 
I ( 0.3%) 

352 

( 0.3%) 
( 0.3%) 

180°- l70°W. 
(30, 31, 36, 37, 46, 

47, 48, 49) 

4 ( 1.0%) 
4 ( 1.0%) 

22 ( 5.6%) 
46 (11.6%) 
69 (17.4%) 
85 (21.5%) 
53 (13.4%) 
31 ( 7.8%) 
25 ( 6.3% ) 
21 ( 5.3%) 
16 ( 4.0%) 
6 ( 1.5%) 
8 ( 2.0%) 
2 ( 0.5%) 
I ( 0.3%) 

396 

( 0.3%) 
( 0.3%) 
( 0.3%) 

East of 170°W.1> 
(50, 51, 57, 58) 

15 ( 5 .0%) 
41 (13.7%) 
61 (20.3%) 
55 (18.3%) 
44 (14 .7%) 
36 (12.0%) 
18 ( 6.0%) 
13 ( 4.3%) 
10 ( 3 .3%) 
4 ( 1.3%) 
I ( 0.3%) 
2 ( 0. 7%) 

300 

Total 

7 ( 0.6%) 
29 ( 2.3%) 

105 ( 8.4%) 
182 (14.5%) 
247 (19. 7%) 
226 (18.0%) 
161 (12.8%) 
101 (8.1%) 
72 ( 5.7%) 
49 ( 3.9%) 
36 ( 2.9%) 
16 ( 1.3%) 
12 ( 1.0%) 
5 ( 0.4%) 
I ( 0.1%) 
2 ( 0.2%) 
2 ( 0.2%) 
I ( 0 . 1%) 

I ,254 
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B. Research by Longlines 

During the research operations by ]zumo-maru, a 
total of 45 longline sets was made. The operational 
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FIGURE 55. Fork length frequency distribution (in per cent) 
of halibut caught by / zumo-maru with longlines (L ) and 
trawls (T), 1963. 

L 1 : west of 170°E. T 1 : west of 180°, 200m. or 
deeper 

L2 : 170°E.- 180° T 2 : east of 180°, 100m. or 
shallower 

L3 : 180°-170°W. T 3 : east of 180°, 100-200 m. 
depth 

L,: east of 170°W. T,: east of 180°, 200m. or 
deeper 

LT : all areas combined T T : all areas combined 

data and catch records are shown in Tables 28 and 
29. The 37 longline sets from set no. 2 to set no. 
106 were made in the Bering Sea and the other eight 
sets were made in the North Pacific and the Okhotsk 
Sea close to the Kamchatka Peninsula. The main 
objectives of the longline sets were to study and tag 
halibut. Accordingly, all longline sets were made 
along the edge of the continental shelf at depths of 
more than 200 m. Body length frequency distribu
tions are presented in Table 30 for those sets from 
which more than 15 halibut were sampled at random 
for biological measurements. Since the growth of 
halibut varies according to sex, the fork length fre
quency distributions should be presented separately 
for males and females. In Table 30, however, the 
size distributions are shown for combined samples of 
males and females since most of the halibut were not 
identified as to sex because they were tagged and 
released immediately. Results of the biological 
measurements of halibut are further lumped into 
four major areas, each 10 degrees in longitude. The 
fork length frequency distributions in numbers of 
fish and percentages are shown in Table 31 and Figure 
55. In Figure 55, L1 designates the samples from 
the area between Cape Oliutorski and Karaginski 
Island (western Bering Sea fishing ground), L2 

designates the area from Cape Oliutorski to south of 
Cape Navarin (northern Bering Sea fishing ground), 
L3 designates the area from Cape Navarin to the Pribi
lof Islands (central Bering Sea fishing ground), L 4 

designates the area from the Pribilof Islands to 
U nimak Island or the so-called triangular quota area 
(southern Bering Sea fishing ground). Although most 
of the samples from these four important areas con
sisted of less than 400 specimens, it is noticed from 
Figure 55 that the size compositions of samples of 
these four areas were quite similar. The modal length 
of halibut in longline catches was between 70 and 
80 em. regardless of the area, and in all four samples 
about 38% of the total number of specimens fell into 
this size category. It is known from Table 31 that 
the proportion of halibut smaller than 66 em. (size 
limit under conservation measures) in fork length 
averaged about 12%, being a little larger (about 20%) 
in the waters between 170°E. and 180°. 

C. Research by Trawls 

During the 1963 research period, /zumo-maru made 
about 90 trawl sets. The set records and the catches 
of important species are summarized in Tables 32 
and 33 for 86 sets, excluding 14 during which the net 
caught on the bottom and was damaged. Sixty
three sets (no. 9 (May 26) through no. 101 (July 8)) 
were made in the Bering Sea, while four sets (nos. Ill 
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TABLE 32. Record of trawl operations, Japanese ressearch vessel ]zumo-maru, 1963. 

Location Fishing time Location 

Set Depth Com- Set Depth 
(m.) no. Date Latitude Longitude ( m.) Start plete no. Date Latitude Longitude 

9 
10 
11 
12 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
32 
33 
34 
35 
41 
43 
52 
53 
54 
55 
59 
60 

5f26 60-46N. 
60-43N. 
60-43N. 
60-45N. 

6/3 61-07N. 
61-03N. 
60-50N. 
60-51N. 

6/4 61 - IIN. 
61 - 0SN. 
61 - IIN. 
61 - ION. 

6/5 61 - 05N. 

6/8 

6/11 

6/19 

6f21 
6/22 

60- 45N. 
58- 54N. 
58 2N. 
58- 38N. 
58-41N. 
58- 16N. 
58- 06N. 
54- 46N. 
54-54N. 
54-41N. 
54- 38N. 
55- 22N. 
56-30N. 

173- 09E. 320 
173- 24E. 420- 430 
173 I E. 390- 400 
173- 51E. 370 
179 E. 290 
!79- 25E. 175 
179- 46E. 310 
179- 57W. 240 
179- 00W. 245 
179- 09W. 240 
179- 0IW. 245 
178- 57W. 240 
179- 16W. 235 
178- 44W. 200 
177- 44W. 150 
177- 37W. 270-300 
177- IIW. 150 
176- 54W. 135 
174 3W. 150 
174- 00W. 135 
166- IIW. 230 
166- 19W. 154 
165- 48W. 320-350 
165- 52W. 360-380 
165- 25W. 116 
!63--59W. 83 

61 56-47N. 165-00W. 
62 6/23 58-05N. 170- 55W. 

75 
88 
87 
85 
92 
92 
94 
92 
90 
77 
98 

63 58-05N. 170 5W. 
64 58-06N. 170 OW. 
65 6/24 57-54N. 171- - 04W. 
66 57-58N. 171 - 09W. 
67 6/25 57-44N. 171- IIW. 
68 57-45N. 171- 00W. 
69 57-46N. 170- 56W. 
70 6f26 57-16N. 167- 57W. 
71 56-48N. 167- 43W. 
72 56-18N. 167- 02W. 
73 6/27 57-33N. 165- 52W. 
74 58-21N. 167- 41W. 
75 6/28 58-26N. 170- 00W. 
76 
77 

59- ION. 171 - 00W. 
59- 56N. 169- 34W. 

117 
67 
57 
73 
76 
51 

0450 0650 
0910 1110 
1250 1450 
1545 1625 
0535 0705 
0855 0955 
1210 1340 
1505 1635 
0525 0655 
0945 1145 
1220 1455 
1625 1800 
0540 0710 
1415 
0435 
0840 
1300 
1545 
0555 
1100 
0530 
0830 
1250 
1520 
1620 
0240 

1545 
0635 
0940 
1312 
0630 
0725 
1235 
0700 
1000 
1420 
1630 
1720 
0340 

78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
813 
89 
90 
91 
92 
93 
94 
99 

100 
101 
Ill 
112 
113 
114 
116 
117 

6/29 

6/30 

7/1 

7/2 

7J3 

7f7 

7/8 
7f13 

7fl6 
7JI7 

60-39N. 
61-16N. 
62-03N. 
61-38N. 
61-0IN. 
60-00N. 
60-05N. 
61-06N. 
61- 37N. 
61 - 34N. 
60- 50N. 
60 3N. 
60- 36N. 
61-07N. 
61 - 08N. 
61- 0SN. 
60- 58N. 
60- 04N. 
60- 06N. 
59- 36N. 
51 - 24N. 
51 - 18N. 
50- 41N. 
50- 35N. 
55- 34N. 
58- 31N. 

170-39W. 60 
168-58W. 36 
170-10W. 47 
172-02W. 61 
173-56W. 84 
174-27W. 110 
176-47W. 148 
177-llW. 130 
177- 40W. 133 
177- 38W. 130 
178-44W. 200 
179- 06W. 300- 310 
179-09W. 400 
179-- IOW. 245 
179- 13E. 205 
178- 54E. 295- 310 
179- 02E. 400 
168- 20E. 300 
168- 25E. 145- 150 
165- 44E. 120 
158- 09E. 240 
157- 54E. 128 
157- 47E. 360- 370 
157- 45E. 450- 490 
154- 46E. 118 
157- 24E. 100 

0815 0915 118 58- 47N. 158- 26E. 90 
1040 1240 119 59- 19N. 159- 02E. 
1310 1510 120 7/18 60- 38N. 159- 32E. 
1900 2130 121 61 - 06N. 158- 36E. 
0430 0630 122 61 - 09N. 157- 18E. 
0705 0905 123 61 - 24N. !58-07E. 
0530 0730 125 7fl9 60--30N. 157- 44E. 
0805 1005 126 60- 27N. 156- 40E. 
1400 1600 127 60- 16N. 155- 36E. 
0600 0700 128 59- 48N. 155- 30E. 
1140 1240 129 7/20 59- 40N. 157- 46E. 
1725 1825 131 7/21 58-50N. 155- 19E. 
0310 0410 132 56- 54N. 155- 00E. 
1210 1310 133 56- 50N. 155- 02E. 
0315 0415 134 7/22 55- 16N. 154- 50E. 
1140 1240 
1910 2010 

135 
136 

54- 53N. 154- 44E. 
54- 32N. 155- 14E. 

120 
70 
88 
90 
80 

140 
118 
75 
85 

165 
130 
120 
120 
80 

200 
68 

107 

Fishing time 

Com
Start plete 

0320 
1115 
1855 
0315 
1115 
1900 
0345 
1145 
1700 
1825 
0450 
0845 
1200 
1735 
0410 
0740 
1125 
1015 
1315 
1630 
0640 
0930 
1410 
1630 
0820 
0620 

0420 
1215 
1955 
0415 
1215 
2000 
0420 
1245 
1800 
1925 
0650 
1045 
1400 
1845 
0610 
0940 
1325 
1115 
1415 
1730 
0240 
1000 
1510 
1740 
0920 
0720 

1110 1140 
1615 1715 
0315 0345 
0810 0845 
1320 1400 
1800 1830 
0915 0930 
1255 1315 
1745 1815 
2140 2145 
0545 0552 
0325 0355 
1635 1735 
1800 1810 
0520 0620 
1040 1140 
1500 1600 

through 114) were made in the waters off southeastern 
Kamchatka. Nineteen sets (nos. 116 through 136) 
were made in the Okhotsk Sea. 

Since the main objective of the trawl research was 
to gather biological data on the bottomfish of the 
continental shelf, most trawl sets were made in waters 
shallower than 200m. A few sets, however, were 

made in the fishing grounds along the continental slope 
or along the edge of the shelf where the depth was 
greater than 200m., in order to study the distribution 
of halibut and to compare the efficiency of trawl and 
longline gear. Halibut were caught in only 34 of 
86 effective trawl operations. In Table 33, halibut 
catches are recorded in only 32 operations since in 
two operations the weight of halibut caught (one 
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Set no. 

9 
10 
11 
20 
21 
22 
23 
29 
32 
33 
41 
43 

52, 53} 
54, 55 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
99 
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TABLE 33. Trawl catch record by lz;umo-maru, 1963. 

Pacific 
Total Rasphead ocean 

catch (kg.) Halibut Flounder rockfish perch 

706 
1,759 
I ,211 
1,178 

236 
1,144 

187 
684 
227 

1,088 
370 
487 

992 

316 
44 
37 

164 
515 

0 
293 
168 
445 

I, 144 
103 
138 
!55 
202 
120 
278 
39 
96 

295 
35 

131 
8 
0 

20 
349 
302 
493 
700 
967 

1,806 
749 

2,331 
2,074 
1,614 

357 
I ,832 
I ,681 

58 
164 
43 

!58 
3 

15 
15 
10 
50 
0 

45 
7 

194 

11 
5 

10 
0 
0 
0 
0 
0 
0 
0 
0 

11 
15 
27 
5 
0 
0 
7 
0 
0 
0 
0 
0 
0 
0 

20 
0 
0 
2 

32 
20 
54 

138 
47 
54 
26 
0 

465 
I ,287 

670 
920 
120 

I ,050 
120 
280 
!52 
40 

190 
120 

260 

290 
7 

10 
4 

0 
0 
3 
2 
7 
4 
0 

12 
3 

138 
100 
275 

29 
89 

283 
27 

123 
5 
0 

20 
80 
54 

!50 
0 

263 
680 
370 

2,000 
1,769 
1,314 

188 
648 
800 

3 
207 
409 

5 
0 
0 
0 
0 
0 
0 
0 
0 

0 

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

0 
0 
0 
0 

I ,000 
113 

100 
0 
0 
0 
0 
3 
0 
0 
0 

1,000 
0 
0 

170 

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

75 
7 
0 
0 

23 
34 
23 

Catch by species1> 

Short
spine 

Sable- Pacific channel Other 
fish cod Pollock rockfish fishes Shrimp 

80 
46 
78 
10 
0 
0 
0 
0 
0 

40 
0 
0 

58 

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

86 
265 
121 

6 
45 

120 
217 

0 
0 
0 

80 
75 
55 
34 

140 
15 
0 

30 
5 

70 

0 
18 
15 
0 
0 
0 
0 
0 
0 
0 
0 

18 
0 

13 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 

47 
0 

60 
77 

198 
0 
0 

140 
31 

0 
0 

0 
0 
0 
5 
0 
0 
0 

250 
10 
8 

90 
350 

180 

7 
II 
0 
4 

15 
0 
2 
0 
5 

12 
3 

97 
137 

6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

260 
178 
245 
700 
630 

I ,010 
0 

0 
0 

100 
7 
0 

500 

0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

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

0 
53 
11 

0 
38 
21 
18 
4 
0 
0 

15 
5 

60 

8 
3 
2 

6 
0 
0 
2 

I 
3 
8 
0 
0 
0 

18 
15 
3 

10 
0 

12 
8 
8 
3 
0 
0 
0 

50 
51 
0 

12 
7 
0 

5 
46 

7 
9 

4 

28 

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

0 

0 
0 
0 

!50 
500 

0 
286 
165 
430 

1,120 
100 

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

0 
0 
0 
0 

0 
0 

Continued ... 
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TABLE 33. Continued. 

Total Rasphead 
Set no. catch (kg.) Halibut Flounder rockfish 

Pacific 
ocean 
perch 

100 
101 
Ill 
112 
113 
114 
116 
117 
118 
119 
120 
121 
122 
123 
125 
126 
127 
128 
129 
131 
132 
133 
134 
135 
136 

504 
1,909 
I ,071 

242 
452 
622 
660 

10 
197 

15 
39 

545 
285 
94 
40 
12 
0 
0 
0 
0 
0 

42 
282 
614 

1,203 

12 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

28 
500 

73 
5 

241 
71 
38 
0 
0 
0 
0 

18 
14 
0 
0 
0 
0 
0 
0 
0 
0 
0 

116 
100 
898 

ll See Table 27 footnote for scientific names. 

0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

specimen in each set) was less than one metric ton 
and thus is not shown. Specimens of halibut were 
randomly sampled from the catches of 26 sets. The 
fork length measurements of these samples are shown 
in Table 34. Because the sample sizes were limited, 
samples from the same waters, and samples from the 
shallow waters of the eastern Bering Sea (on the shelf), 
were lumped together. The data were further com
bined according to waters east and west of 180° and 
then specimens from the eastern half of the Bering Sea 
were broken down into three categories according to 
the depth of capture, i.e., from 0 to 100m., 100 to 
200 m. and 200 m. or more. These size frequency 
distributions are shown in Table 35 and Figure 55. 
The samples collected in the waters west of 180° 
were from waters deeper than 200 m. The sample 
size was still too small to give a true picture of the 
size composition of the actual population. It is 
indicated, however, that the halibut caught with 
trawls are generally smaller in size than those caught 
with longlines. In the longline halibut catches, no 
halibut smaller than 50 em. in fork length were found. 

0 
0 
3 
0 

11 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Catch by species1> 

Sable- Pacific 
fish cod 

0 
0 
0 
0 

24 
18 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

160 
0 

37 
2 
0 
0 

12 
0 
0 
0 
0 

20 
2 
0 
0 
0 
0 
0 
0 
0 
0 

31 
65 

104 
40 

Short
spine 

channel Other 
Pollock rockfish fishes 

300 
1, 400 

600 

210 
12 
0 

600 

6 
177 

13 
35 

500 
250 
35 
40 
12 
0 
0 
0 
0 
0 

II 

8 
300 
90 

0 
0 
0 
0 

23 
18 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 

9 
356 
25 

141 
512 

10 
4 

20 
2 
4 
7 

17 
9 
0 
0 
0 
0 
0 

0 
0 
0 

90 
110 
175 

Shrimp 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

50 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

In contrast, the trawl catches contained a significant 
number of halibut smaller than this. This is partic
ularly noticeable in the catches from the shallower 
waters (less than 200 m.). As is seen in Figure 55, 
40% to 50% of the samples collected in the shallower 
waters (T 2 and T 3) consisted of halibut less than 50 
em. in fork length. It should also be noticed that 
the samples from deeper than 200m. (T1 and T 4) 

consisted of larger halibut. Therefore, the principal 
difference in the size compositions of longline-caught 
halibut and trawl-caught halibut is due to the 
difference in the size of halibut available for these 
gear in the waters where they are generally fished, 
even though gear selectivity may have contributed 
somewhat to the difference in the size-frequency dis
tributions. From the size compositions of T 1 and T 4 

in Figure 55, it is noticed that there is no significant 
difference in size compositions between the areas 
sampled. 

As the research period did not include the spawning 
season of halibut, almost all the halibut caught, both by 
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TABLE 34. Fork length frequency distribution of halibut 
caught by h.umo-maru with trawls, 1963. 

longlines and trawls, had undeveloped ovaries. Just 
one specimen, caught on July 2 at 61 °07'N., 179°10'E. 
(south of Cape Navarin) at a depth of245 m. by trawl 
(set no. 91), had fairly well developed ovaries with 
matured and transparent eggs. The fork length of 
this female halibut was 161 em. From these data, 
it is suggested that some halibut, although their 
numbers may be few, spawn during the summer in 
the northern Bering Sea. 

Fork length 
(em.) 

Less than 30 
30- 35 
35- 40 
40- 45 
45- 50 
50- 55 
55- 60 
60- 65 
65- 70 
70- 75 
75- 80 
80- 85 
85- 90 
90- 95 
95- 100 

100-105 
105- 110 
110-115 
115- 120 

120 or more 
Total 

Set numbers and date 

3 
5 
4 

I 
9 

2 8 
4 10 
6 6 
4 2 
I 

2 2 
3 
4 
I 
2 

26 20 37 

2 
I 
I 
I 

6 

2 
2 
2 
5 
4 

3 8 
7 2 
5 4 
3 4 
5 I 
3 I 
3 2 
2 

3 
I 

35 39 

5 
12 
14 

8 29 
6 9 31 
3 3 24 
2 5 18 
3 I 17 
3 I 16 
3 3 16 
4 12 
3 2 13 

7 
2 3 
2 8 

3 
2 
2 

I 
35 35 233 

3. TAGGING 

A. Halibut Tagging in 1963 

During the 1963 fishing season, 2,604 halibut were 
tagged by Japan. Of these, 916 were tagged in the 
Bering Sea (Table 36) and 1,688 were tagged in the 
North Pacific along the Aleutian Islands and in the 
Gulf of Alaska (Table 37). These tagging areas and 
the number of halibut tagged are shown in Figure 
56. 

All halibut tagging in the Bering Sea was conducted 
by the research vessel l;:;umo-maru during the period 
between May 19 and June 21. Of916 halibut tagged 
in the Bering Sea, 838 were collected by longlines and 
78 were collected by trawls. In order to study the 
relationships between the vanous stocks and the 
migration and intermingling of the stocks in various 
areas of the Bering Sea, three general tagging areas 
were selected as shown in Figure 56. In the western 

TABr.E 35. Fork length frequency distribution of trawl-caught halibut by area and depth of waters sampled, 1963. 

Fork length 
(em.) 

Less than 30 
30- 35 
35- 40 
40- 45 
45- 50 
50- 55 
55- 60 
60- 65 
65- 70 
70- 75 
75- 80 
80- 85 
85- 90 
90- 95 
95- 100 

100- 105 
105- 110 
110- 115 
115- 120 

120 or more 
Total 

Area, depth and set numbers 

West of 180° East of 1000 

(200m. or deeper) (0- 100 m.) 60, 61, 70, (100- 200 m.) 32, 41, (200m. or deeper) 
10,92,93,94 71, 73, 76,79,82 43,59, 72,84,87 52,54,55,88,89,90,91 

9 (14 .8%) 
9 (14.8%) 
4 ( 6.6%) 
5 ( 8.2%) 
4 ( 6 .6%) 
6 ( 9.8%) 
7 (11.5%) 
2 ( 3.3%) 
5 ( 8 . 2%) 
4 ( 6.6%) 
I ( 1.6%) 
3 ( 4 .9%) 
I ( 1.6%) 
I ( 1.6%) 

61 

2 ( 8.3%) 
2 ( 8.3%) 
2 ( 8.3%) 
4 (16. 7%) 
3 (12.5%) 
3 (12.5%) 
I ( 4.2%) 
I ( 4.2%) 
3 (12 .5%) 

2 ( 8.3%) 

( 4.2%) 

24 

3 ( 3.8%) 
10 (12.8%) 
II (14.1%) 
16 (20.5%) 
13 (16. 7%) 
11 (14.1%) 
3 ( 3 .8%) 
4 (5.1%) 
I ( 1.3%) 
I ( 1.3%) 
3 ( 3.8%) 

( 1.3%) 

1.3%) 

78 

I ( 1.4%) 

6 ( 8.6%) 
6 ( 8 .6%) 
9 (12.9%) 
8 (11.4%) 
6 ( 8.6%) 
8 (11.4%) 
7 (10.0%) 
6 ( 8 .6%) 
2 ( 2.9%) 
2 ( 2.9%) 
5 ( 7 .I o/o) 
I ( 1.4%) 
I ( 1.4%) 
I ( 1.4%) 
I ( 1.4%) 

70 

Total 

5 ( 2.1%) 
12 ( 5.2%) 
14 ( 6.0%) 
29 (12.4%) 
31 (13.3%) 
24 (10.3%) 
18 ( 7 . 7%) 
17 ( 7.3%) 
16 ( 6.9%) 
16 ( 6.9%) 
12 ( 5.2%) 
13 ( 5.6%) 
7 ( 3.0%) 
3 ( 1.3%) 
8 ( 3.4%) 
3 ( 1.3%) 
2 ( 0.9%) 
2 ( 0.9%) 
I ( 0.4%) 

233 
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TABLE 36. Tagging record in the Bering Sea by b;umo-maru, 
1963. 

£ ., 
u 

1! I': 
'- 0 
0 -~] 
u ... e 
~ 8-;:l 
Q 0.: 

5/19 2 
5/20 4 

5 

Location of release 

Latitude Longitude Gear used 

57- 07N. 163- 17E. Longline 
58- 09N. 163- 50E. Long line 
59- 07N. 165- 23E. 

Number 
of fish 

released 

:; 
:9 
Oj 
:X:: 

5 55 
2 

107 61 

~-

17 

5/21 
5f22 6 59- ION. 

Long line 
166- 19E. Long line 8 18 FIGURE 56. Japanese halibut tagging areas and numbers 

5/23 7 60-04N. 168- 29E. Longline 25 137 tagged, 1963. 

5/24 8 59-55N. 
10 60-43N. 

169- 16E. Longline 57 
173- 24E. Trawl 26 

13 
TABLE 38. Number of Japanese recoveries of Japanese 5/26 

5/28 13 60-43N. 173- 27E. Long line 50 II halibut tags, in 1962 and 1963. 

5/29 14 60-53N. 174- 15E. Longline 63 20 
5/30 15 60-59N. 174- 33E. Long line 112 
5/31 16 60-59N. 174- 31E. Long line 82 
6/1 18 61-19N. 175- 25E. Longline 10 

6/3 20 61-07N. 179- 00E. Trawl 30 
6/15 48 56-31N. 172- 38W. Long line 15 
6/16 49 56-ION. 170- 53W. Long line 17 
6f17 50 56-07N. 168- 37W. Longline 163 
6/18 51 55-ISN. 168- 00W. Long line 16 
6fl9 54 54-41N. 165- 48W. Trawl 19 
6/20 56 54-26N. 166- 22W. Longline 3 
6/20 57 54-35N. 166- 24W. Long line 52 
6/21 58 54-37N. 166- 27W. Longline 51 
6/21 59 55- 22N. 165- 25W. Trawl 3 
Total 916 315 

TABLE 37. Number of halibut tagged by Japan in 1962 
and 1963. 

Area 

South of Aleu-
tians and Gulf 

Year Bering Sea of Alaska Total 

1962 173 205 378 
1963 916 1,688 2,604 
Total 1,089 I ,893 2,982 

Bering Sea region (from Karaginski to Cape Oliutor
ski), the northern Bering Sea region (from Cape 
Oliutorski to Cape Navarin) and the southeastern 
Bering Sea region (from the Pribiloflslands to Unimak 
Island), 204, 373 and 339 halibut, respectively, were 
tagged. 

The tagging along the Aleutian Islands and in the 
Gulf of Alaska fishing grounds was conducted by the 
three Japanese exploratory trawlers operating in the 
Gulf of Alaska. Tenryu-maru, Taiyo-maru and Akebono
maru No. 51 tagged 820, 764 and 104 halibut, respec
tively, in these fishing grounds. All halibut tagged 

Releases 

1962 
1963 
Total 

1962 

2 

2 

Recoveries 

1963 

9 
26 
35 

Total 

11 
26 
37 

TABLE 39. Number of U.S. and Canadian recoveries of 
Japanese halibut tags, in 1962 and 1963. 

Releases 

1962 
1963 
Total 

1962 

7 

7 

Recoveries 

1963 

3 
0 
3 

in these waters were collected by trawls. 

B. Recoveries of Tagged Halibut 

Total 

10 
0 

10 

As of the end of 1963, 47 halibut tagged by Japan 
had been recovered. Summaries are shown in Tables 
38 and 39. Of these 47 recoveries, 37 were reported 
by Japanese fishing vessels and ten by United States 
or Canadian vessels. Two Japanese recoveries were 
made in 1962 and 35 in 1963. Of the 35 recoveries 
in 1963, nine were from 1962 tagging and 26 were 
from 1963 tagging. All ten recoveries by United 
States and Canadian vessels were from 1962 tagging 
(Table 39). No halibut tagged by Japan in 1963 
were recaptured by United States or Canadian ves
sels. This may be because the United States and 
Canadian halibut fishing was completed by the time 
the Japanese tagging program commenced in 1963. 

All North American recoveries were from tagging 
south of the Aleutian Islands and in the Gulf of Alaska. 
Recoveries also came from this same general area. 
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In Figures 57 and 58, 1963 recoveries of halibut in 
the Bering Sea are shown except for those for which 
release or recovery location data are not known. In 
Figure 57, the recoveries of halibut tagged in 1962 
are shown. Although the recoveries are quite limited, 
they indicate that there is some migration and ex
change of halibut between the northern fishing grounds 

and central fishing grounds in the Bering Sea. Figure 
58 shows the recoveries of halibut tagged in 1963. 
All recoveries were made rather soon after tagging. 
Consequently, most were relatively close to the tagging 
locations. Only one specimen was recaptured as far 
as l 0 degrees from the tagging location and this fish 
had moved eastward. 

FIGURE 57. Recoveries in 1963 of halibut tagged by Japan in the Bering Sea in 1962. 

!520 

FIGURE 58. Recoveries in 1963 of halibut tagged by Japan in the Bering Sea in 1963. 



113 

C. REPORT ON THE INVESTIGATIONS BY THE UNITED STATES FOR THE 

INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION-1963 

INTRODUCTION 

Cooperative studies with Canada and Japan were 
focused upon studies of the high seas distribution, 
growth, migration and abundance of salmon in addi
tion to investigation of the sea and its influence upon 
salmon. Studies of the eastern Bering Sea king crab 
continued. 

The purpose of this report is to describe the progress 
of investigations in 1963. The winter operations 
described are of particular interest. This is the first 
time that we have been able to examine distribution 
in other than spring and summer, and the results did 
not conform to expectation. 

The tagging work reported was conducted by the 
Fisheries Research Institute under contract to the 
U. S. Bureau of Commercial Fisheries. The remainder 
was done by the Seattle Biological Laboratory of the 
Bureau. 

Cooperative groundfish studies were undertaken 
with Canada, Japan and the International Pacific 
Halibut Commission. The field work by United 
States scientists was performed mainly aboard Japa
nese fishing vessels, and the results were jointly analyz
ed. These are reported in the Proceedings of the 
Tenth Annual Meeting (1963) of the International 
North Pacific Fisheries Commission. 

TAGGING STUDIES 

by Allan C. Hartt and Michael B. Dell 

Tagging by the United States in 1963 was per
formed by the Fisheries Research Institute, College of 
Fisheries, University of Washington, under contract 
with the U.S. Fish and Wildlife Service, Bureau of 
Commercial Fisheries. 

FIELD WORK 

Four purse seine vessels were chartered in 1963: 
the Commander, Renown, Ocean Pride, and Storm. Areas 
assigned to the several vessels were: 

Commander-area 8050 (Fig. 1) 
Renown-along 160°W. from the Shumagin Is. to 

45°N. 

Ocean Pride-along 154°W. from Kodiak I. to 45°N. 
Storm-from Kodiak I. to Sitka on approximately 

57°30'N. 

Vessels fished a series of stations within their assigned 
areas, attempting to obtain repeated coverage at 
stations about 50 miles apart. In addition, the vessels 
fished a few other stations while en route to and from 
Seattle. 

All vessels departed Seattle April 27. The Ocean 
Pride returned August 1, the Renown and Storm returned 
August 19, and the Commander returned August 26. 

Gear used was purse seines and longlines. Seines 
were similar to those described in earlier years. Long
lines were obtained in Japan and were identical to 
those used in longline operations by Japan and 
Canada. Salted anchovies as used by Japan and 
Canada were used for bait in most operations. Early 
in the season larger-sized California anchovies were 
tried, but proved inferior. Canadian scientists kindly 
made available their surplus bait to U.S. vessels, and 
it is hereby gratefully acknowledged. 

Portable tables were built for setting and retrieving 
the longlines so that both types of gear could be con
veniently fished from one vessel. The longlines were 
used in weather not suitable for seining, thus increasing 
the amount of fishing time. In some cases both 
longlines and seines were used for comparison. 

Red and white disc tags £" in diameter were used 
on most mature and immature salmon. The very 
small immature fish that had not yet spent a winter 
at sea were tagged with the 2!" long, 1/ 16" -diameter 
dart tags as described in the 1962 annual report. 

A new tool was tried for applying the disc tags. It 
consisted of a special plier that put a "T-shaped" 
crimp in the pin with a single motion. The new 
applicator speeded tagging and standardized the 
spacing between the tags and the body of the fish. 
Both features are desirable, and should benefit tag 
returns. Tagging was also done with the standard 
pliers so that results may be compared. 

Experiments were also carried out in the laboratory 
with another tool that cuts and rivets the protruding 
end of the pin on disc tags. This application and the 



114 ANNUAL REPORT 1963 - NORTH PACIFIC COMMISSION 

FIGURE I . Chart of North Pacific Ocean with key to area code. 

" T " crimp are also being tested on trout at a local 
trout farm. In addition, several types of very small 
dart tags are being tested on small trout for possible 
application on 12 to 20 em. salmon. 

Tag recovery effort in 1963 was similar to that of 
previous years. Posters and tag return envelopes 
together with letters describing the program were 
sent to canners, unions and fisheries agencies. Fish
eries Research Institute representatives visited nearly 
all canneries in Alaska. Stress was placed on the 
importance of the immediate return of recovered 
tags accompanied by scales and length measurements 
from marked fish. Printed cards designed to be wired 
to tagged fish by the fisherman were distributed 
throughout the canneries. These insured that tagged 
fish arrived at canneries with recovery information 
attached. Reward was $1.00 per tag. 

In addition, at most major canneries a fee of $2.00 
per tag was paid to a designated man for promptly 
forwarding high seas tags and associated data as they 
arrived at the cannery. This man was instructed 
in taking scales and length measurements and was 
responsible for informing fishermen and cannery 
personnel of the proper handling of high seas tagged 
fish. This procedure has proved very effective in 
obtaining prompt and reliable tag recovery informa
tion and biological data. The $1.00 reward and 
$2.00 handling fee were also paid for Canadian and 
Japanese tags recovered by U .S. fishermen to insure 
uniformity in recovery efficiency. 

Personnel of the Alaska Department of Fish and 
Game and of the U.S. Bureau of Commercial Fisheries 
and of the Washington State Department of Fisheries 
rendered valuable help in forwarding tags and in
formation. Canada also promptly forwarded infor
mation and tags from fish recaptured by Canadian 
fishermen. Japan sent data on tag recoveries via 
wire throughout the mothership fishing season. The 
tags themselves were received during the annual meet
ing in November. Recoveries from the U.S.S.R. 
had not yet been received at the time of writing this 
report (January 1964). 

OBJECTIVES 

The objectives of the high seas tagging experiments 
in 1963 were as follows: 

l. Central Aleutian Area, Commander 

Early season operations in the central Aleutian area 
were designed to compare abundance, timing, and 
movements of mature salmon of all species with that 
of previous years. Later operations were primarily 
for obtaining an index of abundance and age composi
tion of immature sockeye salmon for forecasting the 
1964 Bristol Bay run. 

2. South of Alaska Peninsula, Renown 

Operations in this area were designed to add new 
data on the western limits of Gulf of Alaska salmon, 
and to define better the eastern limits of Asian and 
western Alaskan salmon. Relatively little tagging 
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had been done in this area in the past. 

3. Gulf of Alaska, Ocean Pride and Storm 

These are the same areas as were fished in the Gulf 
in 1962. Operations in both Gulf areas were to check 
on distribution, abundance, and movements of mature 
and immature salmon throughout the season with a 
view to determining the origin and abundance of 
salmon in the Gulf as a whole. All our operations in 
this area were in close cooperation with Canadian 
tagging operations. 

Objectives in the central Aleutian area were satis
fied, although weather considerably interrupted 
sampling. An interesting feature was the early 
arrival of the mature salmon in 1963. Significant 
numbers of mature sockeye, chum and pink salmon 
were present when sampling commenced on May 
31. It is not known how much earlier the migration 
may have begun. A second interesting feature was 
the unusually early appearance of the immature 
sockeye salmon. A few were present in seine sets on 
May 31, and by June 6 both one- and two-ocean
winter immature sockeye salmon were present in 
substantial numbers. In the past, immature sockeye 
salmon have not appeared in numbers until the 
migration of mature sockeye had declined, usually 
after mid-June. A good series of index sets was ob
tained throughout the period of migration of immature 
sockeye salmon between June 6 and August 8, although 
some rather long periods of poor weather caused gaps 
in the data. As in 1962, fishing was tried at different 
distances from shore, and the optimum distance ap
peared to vary throughout the season from 10 to 30 
miles offshore. 

Pink salmon migrated westward through area 8050 
in substantial numbers as in previous odd-numbered 
years. Average catch per set between June 1 and 
July 5 was 53 pink salmon. This compares with 
107 per set in 1961, 64 per set in 1959 and 458 per 
set in 1957 during similar time periods. 

The Commander fished jointly with the U.S. Bureau 
of Commercial Fisheries vessel George B. Kelez in area 
8050 from late June through August 8 to compare 
efficiency of gillnets and purse seines, particularly 
with a view to indexing abundance of immature 
sockeye salmon. 

Objectives in the area south of the Alaska Peninsula 
were only partially achieved because of severe weather 
limitations. Several complete series of stations to 
45°N. were obtained, however, and both catches and 
tag return data should add much to our knowledge 

of salmon in this area. An interesting stratification 
of sockeye and chum salmon by size and maturity was 
evident, with larger mature fish further north, and 
the smallest immature fish farthest south. Also, coho 
salmon, chinook salmon, and steelhead trout occurred 
only in the southernmost stations during May and 
early June. An unusually large run of one-ocean
winter immature sockeye salmon apparently passed 
through the Shumagin Island area in early July. 
Commercial seiners noted substantial numbers in 
their nets. The Renown obtained samples of these 
fish in mid-July. 

Objectives in the Gulf of Alaska were largely re
alized. Catch and tag release data were obtained 
by both vessels for comparison with 1962 results. 
Weather hampered the Ocean Pride considerably, but 
as in 1962, the Storm was able to obtain fairly good 
repeated coverage of her stations throughout the 
summer. A size and age stratification of immature 
sockeye and chum salmon was noted on the Ocean 
Pride route south of Kodiak as in 1962. The vessels 
took small numbers of "0" ocean age sockeye and 
coho salmon along the northern periphery of the Gulf 
as they returned to Seattle in mid-August. 

In addition to their prime mission of fishing and 
tagging, the vessels collected endocrine tissue samples 
from immature sockeye salmon at several locations 
and time periods to furnish material for studying the 
relationship of endocrine tissue and maturity. These 
samples were to supplement an endocrine study of 
smolts and fingerlings being conducted in Bristol Bay 
lakes. 

Numbers of salmon tagged by statistical area and 
by species are listed in Table 1. Of the total of 
10,061 salmon tagged, 968 were from longline catches 
and the remainder from purse seine catches. Break
downs by maturity and age have not yet been com
pleted. The total number of salmon caught by the 
four U.S. tagging vessels was 12,141 (3,986 sockeye, 
4,422 chum, 3,410 pink, 166 coho, 115 chinook, 42 
steelhead). 

Tag returns received through January 1, 1964, are 
diagrammed in Figures 2-7, and in Table 2. 

Figure 2 illustrates the distribution of returns of 
38 sockeye salmon tagged in the central Aleutian area 
in 1963. The 16 returns from Bristol Bay are in 
accordance with the usual pattern, but the high seas 
returns indicated some interesting new features of 
migration. 

The 14 returns of maturing fish showed a predom· 
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inantly westward or northwestward movement with 
nine recoveries occurring north or south of Kiska 
Island, two south of Attu, and one far to the north 
near 180°. In past years the great majority of high 
seas recoveries from releases south of Adak have been 
in Amchitka Pass near 180°, or in areas 8052 and 
8054 north of Adak. The migration route to Bristol 
Bay was therefore postulated as being primarily 
through Amchitka Pass and then northeastward. The 
1963 results indicate that at least part of the fish 
migrated well to the west before entering the Bering 

Sea. The further swing to the west may be an annual 
occurrence that appeared more pronounced in 1963 
because of the distribution of mothership effort. In 
1957, 1960 and 1961, mothership effort was much 
greater north of Adak than in the vicinity of Kiska 
during the period that the Bristol Bay run peaks in 
the central Aleutian area (INPFC Annual Reports, 
1957, 1960, 1961). In 1963 most effort was west 
of 180°, and there was relatively little effort north of 
Adak as shown in the Japanese section of this annual 
report, and correspondingly only one tag was recovered 

TABLE I. Numbers of salmon tagged by U.S. tagging vessels- 1963. 

8050 
W7052 
W6554 
W6552 
W6550 
W6548 
W6546 
W6544 
W6056 
W6054 

W6052 
W6050 
W6048 
W6044 
W5558 
W5556 
W5554 
W5552 
W5550 
W5548 

W5546 
W5058 
W5056 
W5054 
W4558 
W4556 
W4554 
W4546 
W4058 
W4056 

W4054 
W4052 
W3554 
W3552 
W3050 
W3048 
W2548 

Inclusive 
dates 

5/31 - 8/7 
8fl3-
7f2- 7J19 
5/30- 7/7 
5f 17- 7J8 
6/6- 7/11 
5/20-6/7 
5/ 19-
6/ 16 
6/20- 7/20 

5/28- 7/29 
6/4-7/12 
5/8-5/23 
6/23-
7/19-

5/14-8/6 
5/8-7/26 
5/7-7/31 
5J4-7J28 
5/17-7/13 

5/6-7JI3 
6/6-8/8 
5/15-8/18 
5/8-
8/9-
5/17-8/19 
5/5-5/6 
5/3-
8/10-
5/18- 8/20 

5/4-
5/4-
5/3- 8/14 
8/15-
8/16-
8/16-
8/18-
Totals 

No. 
of 
sets 

59 
I 
6 
4 

II 
6 
2 
3 
2 
3 

3 
6 
2 

2 
23 
15 
13 

10 
12 

5 
4 

30 

2 
32 
4 
3 
2 

42 

3 
2 

II 
4 
2 

333 

u See Figure I for area code key. 

Sockeye 

I ,716 
84 
78 
52 
49 
38 
2 

3 
5 

22 
91 
27 

3 
142 
211 
55 

105 
285 

6 
13 

157 
16 

102 
3 

41 

3 
2 

3,312 

Chum 

I ,807 

87 
22 
38 
45 
6 
4 

20 

7 

13 
18 
3 

7 
129 
144 
24 

105 
232 

52 
7 

472 

319 
3 

15 
4 

83 

7 
2 

II 

3,688 

Numbers tagged by species 

Pink Coho 

818 

51 
5 

43 
19 
8 

II 

13 

4 

69 
40 

34 
235 
95 
5 

31 
21 

14 

7 
93 

457 

49 
478 

2 
13 
26 

128 
2,772 

40 

I 
2 

4 

3 

9 

6 

6 
16 
10 
13 

22 

9 

4 

3 
151 

Chinook 

15 

18 

24 
2 

3 

4 

21 

4 

3 
4 

103 

Steelhead 

3 

3 
5 

4 

2 
3 

9 

3 

35 

Total 

4,399 
172 

171 
95 

138 
63 
17 
42 
3 

25 

39 
181 
70 
0 

46 
539 
462 
84 

244 
548 

89 
37 

747 
17 

I 
905 

6 
19 
54 

633 

9 
18 
44 

I 
0 
8 

135 
10,061 
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north of Adak. The lack of returns of mature fish 
from west of l73°E. suggests that few if any mature 
Asian sockeye salmon were tagged. 

All high seas recoveries of mature sockeye salmon 
occurred between June II and 28 with the exception 
of the one of unknown recovery location for which 
the date was given as July II. Thus essentially all 
still had time to reach Bristol Bay. Bristol Bay re
coveries were from July 3 to August 21. 

The five immature sockeye recovered by the mother
ship fleet had migrated considerably westward and 
northwestward from the release area (dashed lines 
Fig. 2). In four cases gonad weights at recovery 
verified immaturity. In the fifth case, length (32 em.) 
was sufficient to indicate immaturity. The higher 
than normal return of immature fish in the year of 
tagging was probably due to the earlier arrival of the 
immatures as described earlier. Recovery dates of 
immature fish were from June 13 through July 27. 

TABLE 2. Distribution of pink salmon returns from Gulf of Alaska tagging in 1963. 

Release areasll 

Recovery areas W5558 W5556 W5554 W5548 W5058 W5056 W4556 W4058 W4056 Total 

Alaska Peninsula (south side) I 2 2 6 
Kodiak Island 3 19 3 29 
Cook Inlet I I 
Prince Wm. Sound 14 3 9 29 
Icy Strait II 19 34 
Chatham district 4 5 
Petersburg I 6 7 
Prince of Wales Island 6 8 16 
Ketchikan district 2 3 
Queen Charlotte Islands 
Nass River 
Skeena River 3 5 
Central B.C. 5 3 8 
Queen Charlotte-Johnston Straits 2 2 

Totals 4 36 5 9 40 2 49 147 

I) See Figure I. 

~ Mature reds 
High Seas - 14 (I unknown) 
Bristol Boy - 16 
Gulf of Alaska - 3 

---> Immature reds 
High Seas - 5 

3S 
~~--~~----~--~~~~~~~~~~~~~~~~~~~~~~ss~~~~~~.-~1;,45~"'W 140"W 135•W 

150"E 

FIGURE 2. Distribution of returns of sockeye salmon tagged in the Aleutian area in 1963. 
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PRIBI~OF 
IS. 

... 

( 5 short-dbtonce retums 
not sbown) 

135° w 

FIGURE 3. General distribution of returns of sockeye salmon 
tagged in the Gulf of Alaska in 1963. 

The three returns from the Gulf of Alaska were 
unusual, and suggest that there was a higher than 
normal proportion of mature Gulf sockeye salmon 
in the Aleutian area in 1963. The two from South
eastern Alaska were the first such returns from U.S. 
tagging. The only comparable return was a sockeye 
tagged by Japan about 100 miles south of Adak in 
1959 that was recovered in the Nass River, B.C., in 
the same year (INPFC Annual Report, 1959). 

The general distribution of sockeye salmon returns 
from Gulf of Alaska releases (Fig. 3) was similar to 
that of previous years. Numbers of mature sockeye 

tagged and recovered were few, but the widespread 
dispersion from the north-central Gulf, where most 
mature sockeye were tagged, is evident. A more 
complete picture will be obtained when the extensive 
Canadian data are considered together with the U.S. 
data. 

Returns in 1963 of sockeye salmon tagged as im
matures in 1961 and 1962 are illustrated in Figure 4. 
All were from Aleutian area releases . 

The distribution of coastal returns from the 1962 
releases was unusual. Four were from Bristol Bay, 
and three from Kodiak-Cook Inlet. Although num
bers of returns were too small for a critical compari
son, the results do suggest that a higher than normal 
percentage of immature Gulf of Alaska sockeye salmon 
were in the central Aleutian area in 1962. As men
tioned above, tag returns also suggested a high pro
portion of mature Gulf sockeye in the central Aleutians 
in 1963. 

The distribution of high seas returns from 1961 and 
1962 releases followed the usual pattern with the ex
ception of the one released in the eastern Aleutians 
in 1962 and recovered off Karaginski in 1963 (Fig. 4). 
This specimen may still have been immature when 
recovered, since it was only 30.5 em. long when tagged. 
The five high seas returns from west of 1 70°E. ( 49°-
53°N. ) were taken between June 3 and 22, so that 
their coastal destination cannot be inferred with 
certainty. Two of these were still immature as m
dicated by gonad weights at recovery. 

FIGURE 4. Distribution of returns of sockeye salmon tagged in 1961 and 1962 and recovered in 1963 (all areas of release). 
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FIGURE 5. Distribution of returns of chum salmon tagged in the Aleutian and Gulf areas in 1963. 

FIGURE 6. Distribution of returns of pink salmon tagged in 1963 (released west of 155°W.). 

The lack of returns in 1963 from immature sockeye 
salmon tagged in the Gulf in 1962 is in sharp contrast 
to the Aleutian results as shown in Table 3. Reasons 
for the poor results are unknown. It was not due to 
different types of tags, since in both areas the great 
majority were tagged with dart tags. 

The 1963 returns provided data for comparing the 
success of return of !" red and white discs vs. !" 

white discs on one-ocean-winter age sockeye salmon 
as presented in Table. 4. The !" red and white 
discs apparently have a clear advantage even on such 
small fish. In earlier years, the return rate of one
ocean-winter age sockeye has varied from 0.3 per 
cent to 0.9 per cent using tube tags and/or t" white 
discs. Unfortunately an adequate comparison of 
results from 1962 releases cannot be made because 
nearly all one-ocean-winter immatures were tagged 
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FIGuRE 7. Distribution of returns of coho salmon in 1963. 

TABLE 3. Comparison of recovery results for immature sockeye salmon tagged in 1962 and recovered in 1963 in the Aleutian 
area and in the Gulf area. 

Age Aleutian area 
-------

Tagged Recovered 

One winter 908 7 
Two winter 415 8 

% Tagged 

0.8 1 ,0051) 

1.9 1002l 

Gulf area 

Recovered 

0 
0 

% 
0 

0 

0 The one winter age group in Gulf samples included a small but unknown number of jacks (five recovered in 1962). 
2l The number of two winter immatures is a preliminary estimate. 

TABLE 4. Comparison of returns of two types of disc tags-one-ocean-winter sockeye salmon tagged in Aleutian area in 1961. 

No. returned 
Type of tag No. tagged 1962 

!" white disc 191 

i" red and white disc 854 24 
Totals 1,045 25 

with dart tags that year. There were five returns of 
771 dart tags (0.6%), two returns of 77 t" discs 
(2.6%), and no returns from 50 !" discs. The full 
recovery picture must await returns in 1964, but it 
appears that the !" discs used in 1961 give a superior 
return rate. In 1963 this tag was used on nearly 
all one-ocean age fish. 

Chum salmon returns in 1963 are illustrated in 
Figure 5. The distribution is similar to that of earlier 
years. The one released by the Alaska Department 
of Fish and Game at Popof Head in the Shumagin 

% No. returned % Total 
1962 1963 1963 return % 

0. 5 I 0.5 2 1.0 
2.8 13 1.5 37 4.3 
2.4 14 1.3 39 3.7 

Islands is of particular interest and probably indicates 
the presence of Asian chum salmon in coastal waters 
south of the Alaska Peninsula. The specimen was a 
mature chum salmon released June 16 and recovered 
by the mothership fishery at 61 °08'N., 178°52' E. on 
July 241. The only other such migration demon
strated by tagging was that of a chum salmon tagged 
in the Shumagin area in 1923 and recovered on 
East Kamchatka (Gilbert and Rich, 1925). 

1 Release data from Alaska Department of Fish and Game ; 
recovery data from Fisheries Agency of Japan. 
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There were only three returns in 1963 from chum 
salmon released in earlier years (one in 1961 ; two in 
1962). All were recovered at sea and showed no 
new migration patterns. 

Additional chum returns are expected from late 
run areas of japan and from all areas of the U.S.S.R. 

The distribution of pink salmon returns from releases 
west of 155°W. is shown in Figure 6. Returns from 
Gulf of Alaska releases are presented in tabular form 
(Table 2) because of their complex distribution. 

The high seas returns from releases in area 8050 
(Fig. 6) indicate that most pink salmon were bound 
for Asia as in previous odd-numbered years. There 
will probably be returns received from East Kam
chatka. The one Norton Sound return shows the 
presence of some North American pink salmon in the 
central Aleutian area in an odd-numbered year. 
Returns from releases south of the Shumagin Islands 
near 50°N., 160°W. extend the known eastward 
limit of Asian pink salmon from 163°W. to about 
158°W. The three returns from tagging by the Alaska 
Department of Fish and Game are the first evidence 
that Asian pink salmon migrate through American 
coastal fishery areas. The three fish were tagged on 
June 15 and 23 in East Anchor Cove on the south 
side of Unimak Island (approximately 54°40'N., 
163°10'W.).1 A number of other returns from Alaska 
Department of Fish and Game experiments were from 
Western Alaska. 

The results of U.S. operations in the Gulf of Alaska 
(Table 2) show only a partial picture of pink salmon 
distribution because fishing areas assigned to the two 
Gulf vessels covered only the western and northern 
Gulf as described earlier. A more complete picture 
will be obtained when Canadian results are considered 
together with U.S. results. As in 1962, there was a 
general mixing of Alaska Peninsula, Kodiak Island, 
Prince William Sound, and Icy Strait stocks through
out many of the areas fished by U.S. vessels. Returns 
from the remainder of Southeastern Alaska and from 
B.C. were from releases only in the north central and 
northeastern Gulf. No U.S. tags were received from 
the large 1963 run of pink salmon to the Fraser 
River and Puget Sound, suggesting that these stocks 
were not numerous in the western or northern Gulf. 

The distribution of coho returns in 1963 is illustrated 
in Figure 7. The specimen tagged south of Kodiak 
and recovered in the Kuskokwim River extends the 

1 Release data from Alaska Department of Fish and Game ; 
recovery data from Fisheries Agency of Japan. 

known distribution for Kuskokwim coho salmon. 
The specimen recovered a year after tagging is also of 
interest. At tagging on July 23, 1962, it was only 
29.5 em. long, indicating that it had migrated a 
considerable distance northward (700-800 miles), 
while relatively small, and in a short time, since it had 
presumably entered salt water in April or May. An 
additional two coho (not illustrated) tagged near 
Cape Flattery, Washington, were recovered in the 
Strait of Juan de Fuca and Puget Sound, respectively. 

LABORATORY WoRK 

Now that previous years' data have been entered 
on IBM cards, several new analyses of the data are 
being undertaken. 

In addition, new studies of scales from tagged mature 
and immature sockeye salmon are being undertaken 
to supplement the tag return data from several key 
areas of intensive tagging. 
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SALMON DISTRIBUTION AND 
ABUNDANCE ON THE HIGH SEAS

SUMMER SEASON-1963 

by R. French 

Research on salmon distribution and abundance 
in 1963 covered two general regions in winter and 
summer seasons, the central Aleutian Islands area 
and the western Gulf of Alaska. In the winter the 
chartered vessel MV Bertha Ann fished in the Bering 
Sea along longitudes 180° and 175°E., and along 180° 
in the North Pacific Ocean; in the summer the vessel 
fished in the Gulf of Alaska along longitude 162°W. 
The Bureau of Commercial Fisheries research vessel 
MV George B. Kelez was employed along longitude 
165°W. during the winter cruise and in the North 
Pacific south of Adak Island in the summer. 

Results of the winter cruises in 1962 and 1963 are 
reported under a separate heading. This section pre
sents preliminary results of the summer cruises. 

Objectives of the summer research were: ( 1) to 
determine distribution of salmon stocks by repetitive 
fishing from early July to the middle of September 
south of Adak Island and the Alaska Peninsula, (2) 
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TABLE 5. Salmon catches by United States 

MV George B. Kele<; 

Set 
no. 

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 
32 

33 
34 
35 

36 
37 
38 

39 
40 

41 
42 

43 

Totals 

Date 

7/3 
7/4 

7/5 
7!7 

7/8 

7f9 
7/10 

7fll 
7fl5 

7fl7 

7f18 

7fl9 

7f20 

7/23 

7f26 

7/29 

7f30 

7f31 

8/2 

8f3 

8/4 

8/5 
8/11 

8/12 
8/13 

8/14 

8f15 

8/18 

8f19 
8/20 

8/22 

8/23 

8/26 
8/27 

8/28 

8/29 

8/30 

8/31 

9/1 
9/2 

9/4 

9f9 
9f ll 

Position 

Lat. N. 

51 °23' 

51 °10' 

51 °31' 
51 °17' 

50°49' 

51°25' 
51°32' 

51°20' 

50°54' 

51°14' 

51°22' 

50°30' 

50°55' 

51°14' 

51°29' 

51°35' 
51°17' 

50°54' 
50000' 

50°28' 

51°04' 

51°35' 

51°28' 
51°09' 
50°34' 

50°00' 

50°47' 

50°25' 
51°32' 

51°361 

51°26' 

51°28' 

51°20' 

51°19' 

51°25' 

51°26' 

51°22' 

51°16' 

50°52' 
50°01' 

50°38' 

5! 0 24' 

50°35' 

Longitude 

176°20'W. 

176°!5'W. 

176°20'W. 

176°25'W. 

176°19'W. 

176°23'W. 

176°!9'W. 

176°15'W. 

176°19'W. 

176°17'W. 

176°24'W. 

176°20'W. 

176°22'W. 
176°20'W. 

176°22'W. 

176°22'W. 

176°19'W. 

176°!9'W. 
176°26'W. 
176°20'W. 

176°20'W. 

176°22'W. 
176°!9'W. 

176°19'W. 
176°!9'W. 

176°19'W. 

176°18'W. 

176°24'W. 

176°29'W. 

176001'W. 

176°23'W. 

176°23'W. 

176°19'W. 
176°17'W. 

176°!8'W. 

176"24'W. 

176°22'W. 

176°22'W. 

176°22'W. 
176°!9'W. 

176°26'W. 

176°23'W. 

176°19'W. 

Surf. 
temp. oc. 

7.3 
7.7 
7.9 

8.1 

8.8 

9.0 

7.4 
8.9 

8.8 
8.2 

8.0 

9.4 

9.9 
9.1 

7.9 

9.5 

9.7 

10.4 
II. I 
10.6 

10.6 
6.9 

7.3 
8.8 

11.3 

12.2 

11.9 

9.4 

7.9 
7 .I 

10.1 

9.9 
II. I 
10.5 

10.2 

10.0 
9.9 
9.5 

II. I 
II. I 

10.8 

10.6 

11.2 

No. 
of 

shack
les 

32 

32 
32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

12 
32 

32 
32 
32 

32 

18 

18 
32 
32 

32 

32 

18 

18 

18 

18 

18 

18 

32 

32 

32 

32 

32 

32 
32 

32 

24 

24 

5! 

2 
7 
0 
0 
3 

2 

I 
2 
0 
6 

17 
0 
4 
7 

13 

4 
7 
4 

5 
3 
9 

6 
I 

0 
I 
4 
I 
0 

2 
6 
2 
2 

5 

4 

0 
6 
I 
0 

I 
3 

4 

18 
0 

10 

26 

24 

3 
20 

I 
69 

163 

8 
64 

42 
213 

24 

94 

89 
17 
95 

81 
27 

31 
48 

48 

II 
8 

II 
9 
6 

12 

14 

8 
II 
31 

15 

4 
31 
7 

16 

77 

37 
21 

Sockeye 

Mesh size 

5 
5 
0 
6 
8 

II 
5 

14 
6 

45 

80 

21 

94 

109 
426 

33 
48 

41 
4 

89 

85 
190 
208 

39 
35 

II 
6 

67 

77 
81 

60 

22 
II 
22 
41 

26 
19 
23 

6 
19 

16 

46 
19 

0 
0 
0 
2 
2 

I 
2 

0 
8 

19 

2 

10 

6 
68 

II 
7 
5 
0 
8 

19 

74 

85 
4 
3 

17 
27 

12 

35 

4 
14 
4 
7 

8 
6 

2 

2 

2 

144 1,548 2,179 

10 
6 

496 

Note: M41 and M3t refer to monofilament nets; - indicates they were not fished in these sets. 

M4! 

2 
2 

0 
5 
9 

7 
0 

4 

17 
41 
3 
9 

20 

37 

9 
16 
2 

20 

40 

6 
6 

5 
2 

0 
6 

2 
0 

I 

6 

280 

M3! Total 

2 

0 
15 

2 

4 
0 

16 

36 

8 
41 
65 

235 

27 

34 
0 

37 

100 

12 
II 

2 
2 

8 
10 
18 

10 
II 
6 
9 

16 

740 

14 
34 
0 

38 
50 

49 

10 
43 

9 
161 

356 

42 

222 

249 

992 

72 

192 

189 
24 

250 

330 

294 

333 

115 
104 

30 

20 

99 
114 

99 

109 
46 

35 
47 

100 

73 
39 
73 
23 
47 

118 

96 
47 

5,387 
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research vessels, summer season, 1963. 

Chum 

Mesh size 

5! 4! 3! 2! M4i M3! Total 

0 I 2 7 
8 4 10 

0 0 0 0 
10 14 

0 4 5 8 

4 15 19 31 
I 8 5 40 
0 2 0 0 
0 8 5 
2 19 7 

3 22 5 14 
I 16 0 
0 16 9 0 
0 2 3 

27 6 0 

2 15 I 3 
3 33 2 0 
3 40 5 0 
2 84 5 0 
3 20 4 0 

9 67 2 0 
2 13 59 2 
2 32 40 
0 23 4 0 
6 40 10 0 

3 52 3 0 
0 3 0 0 
4 59 70 2 

13 151 106 3 
2 22 27 

3 42 II 4 
0 48 12 5 
4 19 2 I 
I 38 10 0 
I 72 22 I 

2 64 81 2 
2 54 17 I 
5 42 9 0 
0 7 0 0 

17 I 0 

6 0 0 
10 60 7 

I 15 0 

99 1,287 592 154 

2 
2 

0 
0 
3 

4 

I 
3 
2 

4 
3 
2 
3 
3 

2 
5 
5 
5 

4 

3 
3 

8 
0 

4 
7 

3 
8 
7 

2 

3 

103 

l 
5 
0 
0 
2 

10 
0 
0 
I 
2 

0 
I 
0 
2 

3 
I 
3 
3 

3 

6 
3 

4 
0 

4 
4 

17 
6 
I 
0 
2 

0 

13 
30 
0 

26 
22 
83 
55 

3 
18 
33 

49 
21 
28 
9 

39 

21 
43 
54 
99 
35 

85 
76 
75 
36 
62 

70 
3 

135 
273 
52 

60 
65 
26 
57 

107 

169 
88 
64 
8 

23 

10 
78 
17 

85 2,320 

Pink 

Mesh size 

5! 4! 3! 2! M4i M3! Total 

0 5 I 0 4 
I 4 0 0 l 
0 0 0 0 0 
0 2 0 0 0 

9 0 0 3 

4 86 0 0 21 
2 7 0 0 I 
2 6 I 0 3 
0 0 0 
2 7 0 0 2 

0 5 0 0 0 
0 0 0 0 0 
0 0 0 0 
I l 0 0 
0 4 0 0 2 

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

0 0 0 0 0 
I 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 
I I 0 0 
0 0 0 0 

0 2 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 2 0 0 0 

I 0 I 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 3 0 0 
0 0 0 0 

17 158 4 0 38 

0 
0 
0 
0 
0 

I 
0 
0 
0 
0 

0 
0 
0 

0 
0 

I 
0 
0 
0 

0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 

2 

10 
6 
0 
2 

13 

112 
10 
12 
2 

II 

5 
0 
I 
3 
6 
3 
8 
2 
0 
0 

0 

0 
0 
0 

0 
0 

2 
0 

2 
0 
0 
0 
2 

2 
0 
0 
0 
0 

0 
3 
0 

219 

123 

Total 
Chi- salmon Steel-

Coho nook catch head 

0 
2 
0 
0 
7 

13 
2 
5 

17 
54 

103 
292 
280 
II 
10 

5 
65 
29 
30 
13 

95 
II 
10 
9 
0 

0 
5 
5 
2 
0 

3 
13 

I 
3 

5 

2 

I 
0 

0 

0 37 
0 72 
0 0 
0 66 
0 92 

0 257 
I 78 
0 63 
0 46 
0 259 

0 513 
0 355 

532 
I 273 
0 1,047 

0 101 
12 320 
2 276 
4 157 
0 298 

4 514 
383 

2 420 
I 161 
0 166 

0 100 
0 28 
0 240 
0 391 
0 151 

0 174 
0 124 
0 62 
3 108 
0 212 

2 251 
I 129 
0 139 
0 32 
0 70 

0 128 
I 179 
0 0 64 

1,106 36 9,068 

0 
0 
0 
0 
I 

0 
0 
0 
0 
2 

0 
0 
2 
0 
0 

0 
10 
II 
0 
5 

5 
0 
0 
2 
3 

2 

0 
0 
0 
0 

0 
0 
2 
3 
I 

2 
6 
7 
4 

3 

9 
10 
5 

95 



TABLE 5. Continued. 

MV Bertha Ann 

Sockeye Chum Pink 

Position Surf. Mesh size Mesh size Mesh size Total 
Set temp. No. of - Chi- salmon Steel-
no. Date Lat. N. Longitude •c. shackles 5! 4~ 3! 2! Total 5! 4! 3! 2! Total 5! 4! 3! 2! Total Coho nook catch head 

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 

32 

33 

7/22 

7/23 

7/24 

7/25 

7/26 

7/27 

7/28 

7f29 

7/30 

7/31 

8/ 1 

8/2 

8/3 

8/4 

8/5 

8/6 

8/7 

8/8 

8/9 

8/10 

8/11 

8/12 

8/15 

8/16 

8/17 

8/18 

8/19 

8/20 

8/21 

8/22 

8/24 

8/25 

8/26 

54°01' 

53°00' 

51°59' 

51°00' 

50°00' 

49°00' 

so•30' 

51°31' 

52°30' 

53°30' 

54°30' 

54°30' 

53°30' 

52"30' 

51°30' 

52°00' 

52°20' 

52°40' 

53°00' 

53°20' 

53°40' 

54°00' 

54°19' 

53°40' 

53000' 

52°20' 

51°40' 

51000' 

50°20' 

49°40' 

49W 

50°40' 

51°20' 

162°03'W. 

162°00'W. 

162004'W. 

162°00'W. 

162°00'W. 

162"00'W. 

162"00'W. 

162°02'W. 

162°00'W. 

162"00'W. 

162°00'W. 

159°57'W. 

160°00'W. 

160"00'W. 

162°00'W. 

162WW. 

162°00'W. 

162°00'W. 

162°00'W. 

162"00'W. 

162°00'W. 

162°00'W. 

162WW. 

162WW. 

16l 0 59'W. 

162°00'W. 

162"00'W. 

162°00'W. 

162°00'W. 

162"00'W. 

162"00'W. 

162.00'W. 

162°00'W. 

9.4 

9.5 

9 .5 

9.8 

10.6 

11.3 

10.5 

10.6 

10.8 

10.5 

10.2 

10.2 

11.0 

11.4 

11.4 

10.9 

11.3 

11.4 

11.3 

11.3 

11.3 

10.7 

10.5 

11.5 

11.6 

11.6 

11.4 

11.6 

11.9 

12.9 

12.9 

11.6 

11.5 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

29 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

2 8 

2 21 

3 30 

7 71 

0 14 

2 2 
0 35 

6 107 

3 6 

2 11 

0 0 
0 0 
I 5 

0 

2 49 

4 55 

4 24 

2 10 

2 4 

3 12 

2 

11 48 

0 2 
2 5 

2 7 

0 12 

2 27 

6 105 

4 35 

I 40 

0 0 

5 71 

6 68 

3 6 19 

86 60 169 

28 17 78 

52 5 135 

6 0 20 

2 0 6 
9 I 45 

138 35 286 

15 5 29 

18 II 42 

0 0 0 

0 0 0 

6 2 14 

3 2 6 

90 18 159 

93 29 181 

59 10 97 

29 8 49 

27 5 38 

33 5 53 

10 I 14 

18 7 84 

0 0 2 

12 5 24 

12 2 23 

23 5 40 

33 4 66 

84 8 203 

32 3 74 

12 I 54 

0 0 0 

63 4 143 

54 4 132 

0 

0 

5 

3 

0 

2 

3 

2 

2 

5 

0 

0 

2 

2 

2 

3 

3 

0 

2 

2 

19 

0 

2 

0 

4 

2 

0 

0 

4 

2 

4 I 

17 13 

45 10 

30 10 

5 4 

13 I 

31 16 

76 24 

26 19 

26 6 

I 

0 0 
28 6 

29 31 

32 14 

62 24 

99 30 

20 20 

52 28 

70 34 

40 14 

110 99 

0 0 
39 23 

33 14 

40 16 

25 8 
33 14 

12 9 

0 0 
0 0 

64 24 

45 14 

0 5 

31 

4 64 

2 45 

0 9 
0 16 

51 

103 

2 49 

0 37 

0 2 

0 0 
0 36 

2 64 

49 

5 94 

5 137 

I 41 

2 84 

I 107 

0 55 

16 244 

0 0 

64 

49 

2 60 

0 33 

I 52 

0 23 

0 0 
0 0 
0 92 

0 61 

10 29 0 0 

0 3 I 0 

0 3 0 0 

0 4 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 I 0 0 

2 8 0 0 

1 2 0 0 

0 0 0 0 

0 2 0 0 

0 4 0 0 

0 0 0 0 

0 2 0 0 

0 I I 0 

0 0 0 0 

0 4 0 0 

2 0 0 
0 1 0 0 

0 0 0 0 

I 7 2 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

39 

4 

3 

4 

0 

0 

0 

I 

10 

3 

0 

2 

4 

0 

2 

2 

0 

4 

3 
1 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

I 

2 

I 

3 

2 

0 

2 

I 

3 

5 

0 

2 

0 

6 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
o· 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

63 

205 

146 

187 

30 

24 

98 

394 

90 

83 

3 

2 

55 

71 

212 

278 

237 

99 

125 

163 

69 

345 

2 

88 

72 

100 

100 

255 

98 

54 

0 

235 

193 

0 

3 

4 

7 

0 

0 

0 

4 

11 

7 

0 

0 

12 

9 

5 

11 

3 

3 

3 

I 

0 

2 

5 

3 

3 

0 

I 

0 

2 

5 

-t-.:) 
~ 

~ :z 
~ 
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~ 
tJj 

2l 
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~ 
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to compare efficiency of monofilament and multi
filament gillnets, (3) to compare catches by purse 
seine and gillnet, (4) to determine the potential of 
a giant pelagic trawl for catching salmon. 

Fishing was conducted with gillnets as in past sea
sons. Both vessels used the standard INPFC basic 
net string of 24 nets, each 50 fathoms long, with mesh 
sizes 2!", 3!", 4!'' and 5!" (stretched measure). Ad
ditional 3!" and 4!'' mesh nets were added on the 
end of the string to increase sample sizes. The MV 
George B. Kele;:, also employed four monofilament gill
nets, two each of 3!" and 4!" mesh. 

CATCH DATA 

Catches made during the summer cruises are listed 
in Table 5. Main features of the summer catches were 
the abundance of one-winter-at-sea sockeye salmon 
and of coho salmon in the Aleutian area. The total 
of 1,166 coho salmon represents the most we have 
ever taken during high seas research cruises. 

DISTRIBUTION AND RELATIVE ABUNDANCE 

The distribution and relative abundance of sockeye 
from repetitive fishing south of Adak Island to latitude 
50°N. is given in Table 6. Results of tabulating aver
age catch per shackle by time periods and distance 
offshore show the greatest relative abundance of one
winter-at-sea sockeye salmon to occur near the end 
of July and within 15 miles of shore. Border averages 
here and in Tables 7, 8 and 9 were computed for times 
and areas fished; I recognize that different results 
might be obtained if all times and areas had been 
sampled. The largest single catch per shackle of 
one-winter sockeye (46.2 fish) came from the set of 
July 26 made 15 miles offshore. The older sockeye 
also showed greatest abundance during the period 
July 21-31 but were approximately equally abundant 
in the inshore area and between 31 and 45 miles off
shore. 

Chum salmon catches indicated the greatest average 
abundance of two-year fish to be within 30 miles of 
shore, in early and mid-August (Table 7). Older 
chum salmon appeared most abundantly during late 
August, although only stations within 30 miles of shore 
were fished in this period. 

Results of repetitive fishing south of the Alaska 
Peninsula along longitude l62°W. are given in Tables 
8 and 9. North-south gradations are listed in latitudes 
because of the large distance, approximately 360 
miles, covered during the cruise. The greatest aver
age abundance of both one-winter-at-sea and the older 
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TABLE 6. Average catch per shackle, one-winter-at-sea and older sockeye salmon, by time 
periods and distances south from Adak Island, 1963. 

Miles from Adak Island 
Time 

period 0- 15 16- 30 31-45 46-60 61 - 100 Average 

One-winter-at-sea sockeye 

7f 1- 10 0.4 0.2 0 0.2 0.20 
7/11 - 20 3.3 2.7 4.5 1.9 3.10 
7/21 -31 46.2 7.3 3.4 18.97 
8/ 1- 10 10.2 8.7 3.8 7.57 
8/11- 20 15.7 26.3 3.5 0.7 2.1 9.66 
8f21 - 31 15.7 2.9 9.30 
9/ 1- 11 7.0 0.6 1.9 3.17 
Average 17.64 7.83 4.97 1.88 2.43 

Two- and three-winter-at-sea sockeye 

7f 1- 10 0.1 0.3 0.7 1.1 0.55 
7/11 -20 5.0 3.0 1.8 0.3 2.53 
7/21 - 31 11.0 2.9 4.7 6.20 
8/ 1- 10 1.2 4.2 3.1 2.83 
8/11 - 20 0.2 0.8 2.2 0.4 1.6 1.04 
8/21 - 31 0.7 0.4 0.55 
9/ 1- 11 1.9 0.4 2.0 1.43 
Average 2.64 1.88 2.53 1.68 I. 75 

"0" indicates no fish. .. indicates no sampling . 

TABLE 7. Average catch per shackle, two-year and older chum salmon, by time periods and 
distances south from Adak Island, 1963. 

Miles from Adak Island 
Time 

period 0- 15 16- 30 31- 45 46-60 61 - 100 Average 

Two-year chum 

7/ 1- 10 4.3 2.0 1.2 1.3 2.20 
7/11- 20 0.9 0.6 0. 7 0.1 0.58 
7/21- 31 0.5 0.2 0.4 0.37 
8/ 1- 10 9.5 0.2 0.1 3.27 
8/11 - 20 4.5 11.3 0.2 0 0.5 3.30 
8/21 -31 2.0 2.0 2.10 
9f 1- 11 0.6 0 0.1 0.23 
Average 4.16 2.83 0.55 0.48 0.20 

Three:vear and older chum 

7/ 1- 10 0.2 0.2 0.4 0.2 0.25 
7fll - 20 0.6 0.9 0.7 0. 7 0. 73 
7/21-31 1.7 1.4 2.3 1.80 
8/ 1- 10 1.2 4.1 3.0 2.77 
8/11-20 1.8 7 .I 1.2 0.2 2.8 2.62 
8/21 - 31 3.8 3.0 3.40 
9/ 1- 11 3.3 0.4 0. 7 1.47 
Average I. 74 2.60 1.65 0. 76 1.80 

--- ----
" 0 " indicates no fish. .. indicates no sampling . 
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TABLE 8. Average catch per shackle of one-winter-at-sea and older sockeye salmon, by time periods and latitudes along 
longitude 162"W., 1963. 

Latitude north 
Time 

period N. of 53°30' 52"30' -53°30' 51 °30' -52°30' 50°30' -51 °30' S. of 50°30' Average 

One-winter-at-sea sockeye 

7f21 - 31 0.7 5.1 8.2 1.8 0.1 3.18 
8/ 1- 10 0 2.3 4.9 8.4 3.90 
8/11- 20 1.0 1.2 2.4 6.5 2.78 
8/21-31 1.3 0.7 1.9 4.7 0.9 1.90 
9/ 1- 10 0.5 3.3 3.4 1.7 3.48 
9fll - 13 0.1 0.10 

Average 0.62 1.96 4.14 5.96 0.90 

Two- and three-winter-at-sea sockeye 

7/21-31 0 0.3 2.5 2.9 0.5 1.24 
8/ 1- 10 0 0.2 1.2 2.2 0.90 
8/11- 20 0 0.2 1.0 5.3 1.62 
8/21- 31 0 0.2 0.6 3.7 1.3 1.16 
9/ 1- 10 0.1 1.4 2.5 0.1 1.03 
9/11 - 13 0.1 0.10 

Average 0.02 0.20 1.34 3.32 0.63 

"0" indicates no fish. .. indicates no sampling . 

TABLE 9. Average catch per shackle of two-year and older chum salmon, by time periods and latitudes along longitude 
I62°W., 1963. 

Time -----·- - . 

period N. of 53°30' 

Two-year chum 

7/21 - 31 0.1 
8/ 1- 10 0.1 
8/11 - 20 2.5 
8f21- 31 0.5 
9/ 1- 10 
9/ 11- 13 1.2 

Average 0.88 

Three-year and older chum 

7/21 - 31 0.1 
8/ 1- 10 0 
8/ 11- 20 2.4 
8/21 - 31 1.9 
9/ 1- 10 
9fl l - 13 0.4 

Average 0.96 

" 0 " indicates no fish. 
" indicates no sampling. 

Latitude north 

52°30' - 53°30' 51 °30' -52°30' 

0.8 1.0 
0.7 2.0 
1.0 1.0 
0.9 0.6 
0.2 0 

0. 72 0.92 

0.9 2.9 
2.1 2.9 
1.7 1.7 
0.7 1.0 
0.4 0.1 

1.16 I. 72 

50°30' - 51 °30' 

0.9 
0.8 
0.7 
1.1 
0.6 

0.82 

1.4 
1.3 
1.9 
2.9 
1.4 

I. 78 

S. of 50"30' 

0.2 

0.2 
1.2 

0.53 

0.4 

0.2 
0.9 

0 .50 

Average 

0.60 
0.90 
1.30 
0.66 
0.50 
1.20 

1.14 
1.58 
1.93 
1.34 
0.70 
0.40 
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sockeye salmon occurred between latitudes 50°30'N. 
and 51 °30'N. While the juvenile sockeye abundance 
was indicated to peak during the periods August 1- 10 
and September 1- 10, older sockeye were most abun
dant during August 11- 20. 

Chum salmon were distributed somewhat differently 
from the sockeye in time and area along longitude 
162°W. (Table 9). The young chum salmon were 
most abundant in mid-August and were approximately 
equally abundant from latitude 50°30'N. to the north-
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ern limits of sampling. The catch of older chum also 
reached the maximum during mid-August but was 
greatest between latitudes 50°30'N. and 52°30'N. 

Among the other salmon species commonly taken 
during the summer season, coho salmon were most 
abundant during 1963. Most of the pink salmon had 
departed for the spawning streams prior to the start 
of fishing. Of the 1,106 coho salmon taken by the 
MV George B. Kelez south of Adak, most came from 
three sets on July 18, 19 and 20 at distances of from 
22 to 74 miles of shore (between latitudes 50°30'N. 
and 51 °22'N.). 

CoMPARISON oF PuRSE SEINE AND GILLNET CATCHES 

Table 10 gives the results of comparative fishing 
between the MV George B. Kelez using gillnets and the 
Fisheries Research Institute charter vessel Commander 
using a purse seine. Total catches of the two vessels, 
of course, depend entirely upon the number of gillnets 
fished and number of purse seine hauls made. The 
results listed are illustrative of catches made by the 
two vessels during normal fishing operations. Follow
ing the usual practice gillnets were fished at night and 
purse seines during the day. 

Comparisons of sockeye catches per unit of gear 
(Figures 8 and 9) indicate both kinds of gear reflect 
the trend of abundance in a similar manner; however, 
there is a difference between types of gear in relative 
efficiency of catch of the two age groups. The seine 
took relatively more one-winter sockeye than gillnets. 
Analyses of other features of the joint fishing are con
tinuing. 

CoMPARISON oF MoNOFILAMENT AND MuLTIFILAMENT 

GILLNET CATCHES 

During the first phase of the mono-multifilament 
gillnet experiment (French, 1963; Larkins, 1963), 
four shackles of monofilament nets were alternated with 
multifilament nets oflike mesh size; results indicated 
that the efficiency of the monofilament nets was be
tween two and six times that of the multifilament nets 
(Table 11, section a). This year, four adjoining shackles 
of monofilament nets (same mesh sizes as in 1962) 
were fished with a control section of multifilament 
nets at the end of the standard 24-net string. The 
monofilament nets were separated from the other nets 
by a 5-fathom hole. 

For both mesh sizes the monofilament slightly out-

TABLE 10. Total gillnet and purse seine catches made during comparative fishing of George B. Kele;:, and Commander south 
of Adak Island, 1963. 

Approx. Total catch 
distance 

Date offshore Vessel and fishing effort Sockeye Chum Pink Coho Chinook Total 

July 8 22 Commander-3 hauls (seine) 26 189 6 0 0 221 
Kele;:,-32 shackles (gillnet) 49 83 112 13 0 257 

July 9 II Commander-3 hauls 3 6 II 0 2 22 
Kele;:,-32 shackles 10 55 10 2 78 

July 10 19 Commander-3 hauls 124 83 7 5 I 220 
Kelez-32 shackles 43 3 12 5 0 63 

July 17 34 Commander-3 hauls 165 17 7 19 0 208 
Kele;:,-32 shackles 161 33 II 54 0 259 

July 19 22 Commander-1 haul 54 18 3 0 I 76 
Kele;:,-32 shackles 356 49 5 103 0 513 

July 27 15 Commander-3 hauls 334 54 0 2 I 391 
Kele;:,-32 shackles 992 39 6 10 0 1,047 

July 28 18 Commander-3 hauls 145 25 I 6 2 179 
Kele;:,-12 shackles 72 21 3 5 0 101 

Aug. 4 14 Commander-1 haul 245 85 0 0 0 330 
Kele;:,-18 shackles 294 76 11 383 

Totals Commander-20 hauls 1,096 477 35 32 7 I ,647 
Kele;:,-242 shackles (8 sets) I ,977 359 160 203 2 2,701 

Commander data from Fisheries Research Institute. 
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FIGURE 8. Comparison of catch per seine haul and catch 
per shackle of gillnet, one-winter-at-sea sockeye salmon, 
south of Adak Island, July 9- August 4, 1963. 
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FIGURE 9. Comparison of catch per seine haul and catch 
per shackle of gillnet, two- and three-winter-at-sea immature 
sockeye salmon, south of Adak Island, July 9- August 4, 
1963. 

TABLE II. Comparison of salmon catches in monofilament and multifilament gillnets, 1962 and 1963 seasons. 

4!" multi- 4!" mono- 3l" multi- 3l" mono-

No. No. No. cf No. No. cf No. No. cf No. No. cf 
Season sets fish nets net fish nets net fish nets net fish nets nets 

(a)U 
Comparison of salmon catches in Spring 16 950 404 2.35 500 32 15.62 
mono- and multifilament gillnets Summer 28 3003 434 6.91 750 45 16.67 1650 215 7.67 1169 47 24.87 
when the two are alternated (1962). Total 44 3953 838 4. 71 1250 77 16.23 

(b) 
Comparison of salmon catches in 
mono- and multifilament gillnets Summer 23 2401 322 7. 46 533 46 I 1.59 1338 138 9.70 709 46 15.41 
when all monofilament nets are ad-
joining (1963). 

(c) 4!" 3!" 
Relative efficiency of monofilament 
gillnets when alternated with multi-
filament nets and when joined to-
gether. 

1) Data from French (1963). 

fished the multifilament nets over the entire season, 
although in 10 of the 22 sets compared, one or both 
of the monofilament mesh sizes was less efficient than 
the comparable multifilament nets (Table 11, section 
b). The relative efficiency of the monofilament nets 
for both mesh sizes (Table 11, section c) was consider
ably lower in 1963 than in 1962, indicating that the 
high catches in these nets are at least partially depend
ent on the proximity of multifilament nets. 

The mono-multifilament net comparison will be 

2.33 3.22 Alternated (summer, 1962) 

1.55 1.59 Adjoined (summer, 1963) 

subjected to additional analysis when final catch 
records are available. 

ExPERIMENTAL TRAWLING FOR SALMON 

Experimental trawling for salmon was conducted 
by the Bureau's MV John N. Cobb in a joint fishing 
operation with the MV George B. Kelez. The trawl 
used was the Cobb Pelagic Trawl (McNeely, 1963), a 
giant trawl with a mouth opening of approximately 
7,200 square feet, towed at 2.5 knots. 
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TABLE 12. Salmon catches by United States 
MV Bertha Ann-WINTER CRUISE-1962. 

Set 
no. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Date 

2/10 
2fl9 
2/21 
2/25 
2/27 
3fl 
3/2 
3/3 
3/5 
3/6 
3/19 
3/20 
3/22 
3/24 
3/25 
3f26 
3/28 
3/29 
3/30 
4/1 
4/4 
4/6 
4/9 

Position 

Lat. N. Longitude 

Surf. 
temp. 
oc. 

51°03' 
51°00' 
50000' 
49°00' 
47°00' 
WOO' 
45°00' 
44°00' 
42°00' 
41°00' 
55°00' 
54°00' 
53°00' 
52°00' 
51°00' 
50000' 

49°00' 
4SOOO' 
47°00' 
46000' 

46°25' 
46°54' 
47°43' 

174°56'W. 3.8 
175°02'W. 3.5 
175°00'W. 3.6 
175°00'W. 4.2 
175°00'W. 4.8 
175"00'W. 5.9 
175°00'W. 6.0 
175°00'W. 8.9 
175°00'W. 10.2 
175°00'W. 10.9 
155°00'W. 3.9 
155°00'W. 4.0 
155°00'W. 3.8 
155°00'W. 4.0 
155°00'W. 4.6 
155°00'W. 5.0 
155°00'W. 5.5 
155°00'W. 6.0 
155°00'W. 6.8 
155°00'W. 7.0 
147°46'W. 7.8 
142°15'W. 7.6 
133°0I'W. 8.0 

Totals 

No. 
of 

shackles 

33 
40 
31 
37 
28 
36 
38 
38 
38 
38 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

877 

5! 

2 
2 
0 
I 
0 
0 
0 
0 
0 
0 
I 
4 

19 

4 
I 
0 
0 
0 
0 
0 
0 
0 

35 

4! 

15 
47 
39 
38 
6 
0 
0 
0 
0 
0 
8 

15 
137 

11 
169 
47 
39 

9 
8 
0 
0 
I 
0 

589 

Sockeye 

Mesh size 

I 
8 
6 
6 

0 
0 
0 
0 

0 
0 
0 

14 
0 

18 
14 
II 
8 
6 
0 
0 

0 
94 

I 
0 
3 
0 
I 
0 
0 
0 
0 
0 
0 
0 
I 
0 
I 
0 
7 
2 

4 
0 
0 
2 
0 

22 

2! 

4 
0 

0 
0 
0 
0 
0 
0 
0 

0 
I 
8 
3 

I 
0 
0 
0 
0 

22 

Note: Three sockeye were taken in 2-inch monofilament nets fished in sets number 12 and 13. 

MV BerlluJ Ann- WINTER CRUISE- 1963. 

Set 
no. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Date 

1/28 
l f29 
1/30 
2/1 
2/2 
2/4 
2/5 
2/6 
2/7 
2/8 
2/ 16 
2/ 17 
2/ 18 
2/19 
2/20 
2/21 
2/22 

Position 

Lat. N. Longitude 

52°40' 179°2I'W. 
53°27' 179°53'E. 
54°34' 179°55'E. 
55°30' J7go58'E. 
56°32' 179°43'E. 
56°25' 175°28'E. 
57°28' 175°00'E. 
55°29' 174°50'E. 
54°26' 174°57'E. 
53°28' 175°14'E. 
50°52' 179°3I'W. 
49°57' 179°56'W. 
48°57' 179°45'W. 
4 7°56' 180000' 
46°58' 179°55'E. 
45°55' 180°00' 
45°02' 179°57'E. 

Sockeye 

Surf No. Mesh size 
temp. of 
oc. shackles 5! 

3.8 30 2 12 7 2 
3.5 30 4 22 4 4 
3.0 22 I 3 2 0 
3.0 32 3 33 0 0 
2.9 30 2 11 2 0 
2.7 32 10 67 0 I 
2.4 32 II 26 I 0 
2. 7 32 9 28 0 0 
3.2 32 3 9 0 5 
3.4 32 6 10 I 7 
3.4 31 7 38 I 7 
3. 7 32 2 9 0 7 
3.8 32 5 27 0 2 
4.5 30 I 7 0 6 
4.2 31 0 4 6 I 
6.0 32 0 2 12 0 
7.2 32 0 0 0 0 

Totals 524 66 308 36 42 

2 

2 
1 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

5 
4 
3 
0 
0 
0 
0 
0 
0 

27 

2 

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

Total 

22 
59 
60 
45 
9 
0 
0 
0 
0 
0 
9 

20 
177 

13 
198 
74 
63 
20 
19 
0 
0 
4 
0 

792 

TABLE 12 

Total 

23 
34 
6 

36 
15 
78 
38 
37 
17 
24 
53 
18 
34 
14 
11 
14 
0 

452 
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research vessels during the winter cruises in 1962- 1963. 

Chum 

Mesh size 

5{ 4~ 3t 3{ 2! 

0 0 0 
0 2 0 
0 0 0 
0 0 0 
0 2 0 
0 3 2 
0 8 I 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
2 0 0 
0 4 0 
0 3 0 
0 2 0 
2 20 0 
3 27 4 

34 5 
12 0 

0 0 0 
I 9 0 
0 7 I 

10 133 13 

Continued. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 

0 
2 
0 
0 
I 
0 
4 

Chum 

Mesh size 

5{ 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 2 
0 0 
0 0 
2 17 
I 4 
4 18 
3 7 
2 0 

12 48 

3{ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
0 
4 

2! 

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

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

2 

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

2 Total 

0 0 
0 2 
0 0 
0 0 
0 2 
0 5 
I 10 
0 0 
0 0 
0 0 
0 0 
0 0 
0 2 
0 4 
0 3 
0 2 
0 23 
0 34 
I 43 
0 13 
0 0 
0 II 
0 8 
2 162 

Total 5{ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 

19 
5 

24 
12 
2 

64 

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

Pink 

Mesh size 

5{ 4! 3t 3{ 2~ 

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

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

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

0 
0 
0 
0 
0 
0 
0 

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

Pink 

Mesh size 

3{ 

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

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 

2~ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
I 
4 

0 
I 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 

14 

2 

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

2 

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

Total 
salmon Steel-

Total Coho Chinook catch head 

0 

0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

14 
0 
8 
8 

41 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

22 
62 
60 
45 
II 
6 

27 

0 
0 
0 
9 

20 
179 

17 
201 

76 
87 
54 

6 
14 
0 

23 
16 

935 

Total 
salmon 

Total Coho Chinook catch 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
I 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
I 

23 
34 
6 

36 
15 
78 
38 
37 
17 
26 
53 
22 
53 
19 
35 
28 
3 

523 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
2 

6 

Steel
head 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE 12. 
MV George B . Kele;;.-WINJ:ER CRuiSE-1963. 

Position 
Sockeye 

Surf No. Mesh size 
Set temp. of 
no. Date Lat. N. Longitude ·c. shackles 5l 4! 3l 2! Total 

I 2/ ll 53°30' 165°00'W. 3.8 32 2 5 0 I 8 
2 2/12 52°30' 165°00'W. 3.4 32 0 3 0 0 3 
3 2/14 5! 0 30' 165.00'W. 3.6 31 2 7 0 0 9 
4 2/16 so•30' 165°00'W. 3.8 32 6 II I 19 
5 2/19 4go00' 165002'W. 4 .8 32 3 10 0 14 
6 2/20 47°30' 165°00'W. 5.8 32 0 I I II 13 
7 2/22 45°48' 165°00'W. 7.0 32 0 0 0 0 0 
8 2/23 44°30' 165.00'W. 8.4 32 0 0 0 0 0 
9 3/7 54°00' I5o•O<Yw. 3.7 2 0 0 0 0 0 

Totals 257 13 37 3 13 66 

•••• 

1963 

. . • . 
1963 

. 
0 

• . 
1962 

1962 

·~·;-----t-----r---~~19~6~2-+----~----+-----~--~ 
t&o-E 17~E 140'1W 0 

FIGURE II. Relative abundance of one-winter-at-sea sockeye 
salmon taken in 2" and 2~" mesh nets, winter cruises 1962 
and 1963. 

..... 

100 

-· .. . . 
1963 1963 

o • None COUQhl 
• • 0.1· 1.0 fish/IOOfo:homs 
• • 1.1·5.0 • 

• • • 
1962 

1962 

•o-·~----+---~r---~~19~6~2-+-----r----+-----r----1 

100° 

FIGURE 13. Relative abundance of three, four, five, six and 
seven-year-old chum salmon taken in 3l", 3t'', 4!" and 5l" 
mesh nets, winter cruises 1962 and 1963. 

were relatively more abundant between latitudes 47° 
and 49° N. and along longitudes 155°W. and 180°. 

,t' . . . . . 1962 . . 1962 
1963 . 

1963 

400 
1962 

IWE t70•E 110" t?O•w I<O"W 150"W 1400W 

FIGURE 12. Relative abundance of two-, three- and four
winter-at-sea sockeye salmon taken in 3l", 3i", 4~" and 5l" 
mesh nets, winter cruises 1962 and 1963. 

The small pink, coho, and chinook salmon catches 
given in Table 12 (not illustrated) were made generally 
between latitudes 45°N. and 50°N . 

Winter and summer abundance can be compared 
in certain areas fished at both times of the year. 
South of the Aleutian Islands, fewer older sockeye 
were taken in winter cruises of both 1962 and 1963 
than were present as immatures during the preceding 
summers of 1961 and 1962 (French, 1963; 1964). In 
the Gulf of Alaska, however, winter sockeye catches 
along longitude 155°W. substantially exceeded those 
in the summer of 1961. 

Catches of chum salmon were generally lower in 
winter than summer. 

AaE CoMPOSITION 

All salmon caught in winter are given a birthday 
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Chums 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Pink 

Mesh size 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
8 
3 
2 

0 
0 

13 

Total 

0 
0 
0 
0 
8 
3 
2 
0 
0 
13 

Coho 

0 
0 
0 
0 
6 
3 
0 
0 
0 
9 

Chinook 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Total 
salmon 
catch 

8 
3 
9 

19 
22 
22 

5 
0 
0 

88 

135 

Steel head 

0 
0 
0 
0 
0 
0 

0 
0 

TABLE 13. Age composition of sockeye salmon taken during the winter cruises, 1962-1963. 

!-winter-at-sea 2-winter-at-sea 3-winter-at-sea 4-winter-at-sea 
No Vessel 

and 
area 

Set 32 48 54 Not 31 42 58 6, Not 41 52 68 7 4 Not 62 Not age 
no. read* read* read* 

1962 
Bertha Ann 
Aleutian 

Totals 
Per cent 

2 
3 
4 
5 

I 
3 

4 

3 
I 
3 

8 

(known ages) 2.3 4. 7 0.6 
Per cent 

(ocean age) 9. 7 

Bertha Ann 
Gulf of 

Alaska 

Totals 
Per cent 

II 
12 
13 
14 
15 
16 
17 
18 
19 
22 

4 

6 
4 

5 

2 

15 8 

(knownages) 2.6 1.4 
Per cent 

(ocean age) 4.6 

4 

4 

4 

7 
I 25 
4 16 

24 
3 

8 75 

4.7 44.6 0.6 

49.1 

2 
I 

22 30 
2 5 

48 75 

3 

14 31 4 

9 33 5 
7 9 
9 
3 

8 

116 194 13 

20.0 33.4 2 . 2 

55.4 

2 

2 

4 

3 6 
13 10 

8 10 
7 
3 

7 

34 33 3 

20.2 19.6 1.8 

40.6 

5 
13 4 I 
51 62 3 
2 3 

36 26 2 
6 7 
7 
2 

122 104 7 

0.2 21.017.9 1.2 

39 .8 

0.6 

0 .6 

0.2 

0.2 

read* data Total 

6 
6 
4 

17 

3 

2 

6 

22 
59 

57 
45 

9 

192 

(168) 

(175) 

9 
20 

177 

13 
197 
74 
63 
20 
19 
4 

596 

(581) 

(590) 

Continued .. . 
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TABLE 13. Continued. 

!-winter-at-sea 2-winter-at-sea 3-winter-at-sea 4-winter-at-sea 
No Vessel 

and 
area 

Set 
no. 

Not 31 42 58 6, Not 41 52 61 7, Not 62 Not age 
read* read* read* read* data Total 

1963 
Bertha Ann 
Aleutian 

Totals 
Per cent 

I 
2 
3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 

2 

2 3 
4 3 
2 2 

4 

4 

I 

II 23_ 4 

(known ages) 2. 7 5.5 1.0 
Per cent 

(ocean age) 

George B. 
Kelez 

Gulf of 
Alaska 

Totals 
Per cent 

I 
2 
3 
4 

5 
6 

9.1 

2 3 

3 4 

(known ages) 5.9 7.8 2.0 
Per cent 

(ocean age) 15.1 

2 

2 

2 7 

4 10 
I 
2 4 

I 
7 
2 
3 

3 3 

2 

5 
5 

5 4 
7 4 

2 29 58 7 

0.5 7.014.0 1.7 

22.7 

2 

4 I 
I 
2 

8 4 

15.7 7.8 

22.6 

* Ocean ages only were determined from these scales. 

January I even though the current ocean annulus on 
the scale may not be complete that early in the year. 
Therefore, a fish taken in winter is assigned the same 
age as if taken in the following spring or summer. 

Sockeye Salmon 

Figures 14 through I 7 show length frequencies of 
sockeye by number of winters at sea. Capture of 
juveniles below 250 mm. fork length in 1962 but not 
in 1963 is undoubtedly due to use of 2" mesh in 1962 
only; this probably explains the left-skewed length 

2 

2 

4 

5 2 
2 7 
2 2 
9 14 2 
2 7 

28 30 4 
9 18 4 

17 10 2 
7 3 I 
2 6 

17 24 
5 4 
12 II 
2 

2 

4 
3 
2 

2 

3 

4 l16 141 17 17 

1.0 28.0 34.0 4.1 

67.0 

4 2 

I 
4 2 
4 I 
6 6 

19 II 

2.0 37.3 21.6 

60.4 

2 

3 

0. 7 

1.1 

1.9 

2 

2 

3 

2 

II 

6 

5 

13 

22 
34 
6 

36 
15 
78 
38 
37 
17 
24 
53 
18 
34 
14 
II 
14 

451 

415 

440 

8 
3 
9 

19 
14 
13 

66 

51 

53 

frequency distribution of juveniles taken in the Aleu
tian Islands area in 1963. Bimodality shown only for 
two-winter sockeye, Aleutian area 1963 (Fig. 15), is 
of interest. Possibly significant numbers of smaller 
two-winter fish were more abundant this year than in 
areas fished in 1962 and in the Gulf of Alaska. 

Table 13 gives the age composition of sockeye. In 
1962 catches of two-winter-at-sea fish predominated 
and the age 53 group was most common in both the 
Aleutian Islands and Gulf of Alaska areas. Ages 52 
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FIGURE 14. Length frequency distribution of sockeye salmon 
by ocean-winter age, Aleutian Island area, winter 1962. 
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FIGURE 16. Length frequency distribution of sockeye salmon 
by ocean-winter age, Gulf of Alaska area, winter 1962. 
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FIGURE 15. Length frequency distribution of sockeye salmon 
by ocean-winter age, Aleutian Island area, winter 1963. 
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FIGURE 17. Length frequency distribution of sockeye salmon 
by ocean-winter age, Gulf of Alaska area, winter 1963. 
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and 68 were about equally represented in the less 
abundant three-winter-at-sea fish. In 1963 catches, 
on the other hand, three-winter-at-sea fish predom
inated among older sockeye; occurrence of ages 52 

and 68 was nearly equal in both fishing areas. In 

the Aleutian Islands area, age 53 predominated the 
less common two-winter-at-sea fish in 1963, while age 
42 occurred more frequently in the Gulf of Alaska. 
Proportions of sockeye within each ocean age group 
were quite consistent from set to set in both years. 

TABLE 14. Average lengths (mm.) of winter-caught sockeye salmon, by age groups and sex, 1962 and 1963, areas combined 
(numbers in sample). 

Year 

1962 

1963 

M 

254 
(9) 

270 
(7) 

One-winter·at-sea 

F 

242 
(8) 

278 
(4) 

M 

289 
(7) 

293 
(15) 

F 

268 
(7) 

289 
(II) 

M 

493 
(66) 

461 

(19) 

Two-winter-at-sea 

F M 

485 491 
(57) (141) 

430 485 
(15) (35) 

F 

479 
(119) 

466 

(22) 

M 

511 
(12) 

458 
(3) 

F 

498 
(3) 

485 
(4) 

M 

569 
(66) 

567 
(57) 

F 

544 
(81) 

536 
(74) 

Three-winter-at-sea 

M 

579 
(56) 

568 
(59) 

F 

555 
(75) 

540 
(87) 

TABLE 15. Age composition of chum salmon taken during winter cruises, 1962- 1963. 

1962 
Bertlw. Ann 

Aleutian 

Totals 
Per cent 

Bertlw. Ann 
Gulf of Alaska 

Totals 
Per cent 

1963 
Bertlw. Ann 

Aleutian 

fotals 
Per cent 

Set 
No. 

2 
5 
6 
7 

13 
14 
15 
16 
17 
18 
19 
20 
22 
23 

10 
13 
14 
15 
16 
17 

2 

0. 7 

3 

5.3 

2 
3 

5 
10 
7.0 

I 
1.6 

4 

2 
3 
6 

31.6 

I 
2 

I 
9 

18 
21 
6 
9 
2 

70 
49.0 

I 
6 
3 

17 
10 

2 
39 

60.9 

Age 

5 

2 

3 
5 

10 

52.6 

2 

2 

14 
13 
17 
7 

59 
41.3 

I 
12 
2 
5 
2 

22 
34.4 

6 

2 
1.4 

I 
1.6 

7 No data 

I 
5.3 5.3 

I 
0. 7 

1.6 

M 

573 
(3) 

567 

(3) 

F 

558 
(5) 

520 
(10) 

Total 

2 
2 
5 

10 
19 

2 
4 
3 
2 

23 
34 
43 
13 
II 
8 

143 

2 
19 
5 

24 
12 
2 

64 
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Table 14 gives average lengths of sockeye by age, 
with catches from both fishing areas combined. Of 
the one-winter-at-sea fish, average length was greater 
for the 48 than for the 32 group. Of the two-winter
at-sea fish, 42 sockeye were nearly the same size as 53 

sockeye in 1962, but smaller in 1963. Average lengths 
of the 52 and 68 groups of three-winter-at-sea sockeye 
were approximately equal both years. Males were 
larger on the average than females; exceptions oc
curred only when the samples were quite small. 

Both sexes were about equally represented in 
catches of one-winter-at-sea sockeye. Males out
numbered females, except in a single small sample, 
among two-winter-at-sea fish. Finally, females dom
inated each freshwater age group of three-winter-at-sea 
sockeye. 

Chum Salmon 

Low catches of chum salmon prevent meaningful 
comparisons of size by age groups. Table 15 shows 
that age 4 was the most common in the Aleutian 
Islands area in 1963 and in the Gulf of Alaska in 
1962. Age 5 dominated the very small sample taken 
from the former area in 1962. Only one chum 
salmon in its second year was taken on these winter 
cruises. This could be due either to a differential 
age distribution or to the fact that even 2" or 2!" 
mesh is too large to retain such small fish. 

Pink Salmon 

The pink salmon caught ranged in size from 288 
to 379 mm. A sample of 27 fish contained 21 males. 

Coho Salmon 

Coho salmon ranged in size from 340 to 551 mm.; 
modes occurred at 350 and 480 mm. in the length 
frequency distribution of the 52 fish taken on the 
winter cruises. Of these 52, 29 were males. 

Chinook Salmon 

The two chinook salmon caught, both females, 
were 522 and 650 mm. long. 

MATURITY 

Sockeye Salmon 

The onset of maturity was demonstrated for some 
1963 winter sockeye by serological methods (Ridgway 
et al., 1962). Examinations of 81 female samples 
for the presence or absence of the sm antigen, unique 
in maturing females, gave the results shown in Table 
16. 

TABLE 16. Result of examination of Bl female sockeye 
salmon for the presence or absence of the sm antigen. 

Area and date 

Gonad displacement 
both ovaries (mi.) 

Less than 5 
6- 10 

11 - 15 
16 and over 

Totals 

Bering Sea 
Jan. 2B-Feb.5 

sm antigen 

+ 
0 3 
2 
3 I 

31 0 
36 5 

North Pacific 
Feb. 16-21 

sm antigen 

+ 
0 13 
2 2 

I 
21 0 
24 16 

Histological examinations of gonads also indicated 
the onset of maturity for some sockeye. (See section 
on serology elsewhere in this report.) 

Spawning runs consist primarily of two and three
winter-at-sea sockeye; therefore, it is reasonably 
certain that all or most three-winter and a smaller 
proportion of two-winter fish will mature the follow
ing summer. Nearly all one-winter-at-sea sockeye 
will remain at sea one or more winters before matur
ing. 

Other Salmon 

Maturity status of chum and the two chinook salmon 
was not determined. Chum salmon, however, may 
mature at any of the six age classes found in winter 
samples. Life histories of pink and coho salmon 
indicate they would have matured the following sum
mer or fall. 

TEMPERATURE AND SALMON OccuRRENCE 

Surface water temperatures encountered during the 
winter cruises ranged from 2.4°C. in the Bering Sea 
to 10.9°C. in the North Pacific Ocean. Table 17 
gives the occurrence of salmon in different surface 
temperatures. Sockeye salmon occurred more in 
colder water; pink and coho, in warmer waters. 
Chum salmon were not taken in the coldest waters, 
but otherwise occurred throughout the range of sur
face temperature. No statement is possible for the 
two chinook salmon. 

CATCHES OF OTHER SPECIES 

Larkins ( 1963) reported 3 7 non-salmon species 
during spring and summer. Winter conditions in 
these waters evidently reduce the number of species 
and abundance of each. Catches of two elasmo
branch and three teleost species were as follows: 43 
mackerel (salmon) sharks (Lamna ditropis); one bask-
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TABLE 17. Surface temperatures and number of gillnet sets taking salmon, winter cruises, 1962- 1963. 

Aleutian Island area 

Sockeye Chum 

Temper- No. 1- 2, 3- 2- 3-6 
ature of winter- winter- year- year-
(OG.) sets at-sea at-sea old old Pink Coho 

2.0- 2.9 4 4 
3.0- 3.9 12 11 12 3 2 
4.0- 4.9 4 3 4 3 
5.0- 5.9 1 2 
6.0- 6.9 2 2 2 2 
7.0- 7.9 1 3 
8.0-8.9 1 
9.0-9.9 0 

10.0-10.9 2 

ing shark (Cetorhinus maximus); seven steelhead (Salmo 
gairdneri); one blackcod (Anoplopomafimbria); and one 
threespine stickleback ( Gasterosteus aculeatus). 

Judging from visual observations, bird life, fur 
seals, sea lions, and whales were much less abundant 
than during spring or summer. 

OPERATIONAL AsPECTS 

Northern waters of the North Pacific Ocean and 
the Bering Sea are difficult areas for research cruises 
because of generally unfavorable weather. During 
summer cruises, vessels average about two days per 
gillnet set (round trip from home port). In the two 
winter seasons we averaged about one set every 3.5 
days. Entire cruise tracks may have to be abandoned 
if weather continues bad for extended periods, as for 
example, in 1963 when a planned cruise along longi
tude 155°W. was given up. On the other hand, that 
same year ten sets were made in 12 days in the Bering 
Sea. 

Hazardous 1cmg conditions were encountered in 
the Bering Sea, and the position of ice floes was not 
known. Therefore, this northward cruise was termi
nated at latitude 57°28'N. even though salmon were 
still being taken. 

Winter fishing has proven operationally feasible 
despite the difficulties and dangers. Certainly, direct 
sampling is the only way to collect these important 
biological and environmental data. 

DISCUSSION 

The cruises of 1962 and 1963 provided our first 
knowledge of the winter distribution of salmon. 

Gulf of Alaska area (E. of 165° W.) 

Sockeye Chum 

No. 1- 2, 3- 2- 3-6 
Chi- of winter- winter- year- year- Chi-
nook sets at-sea at-sea old old Pink Coho nook 

0 
6 2 4 
4 
3 
2 2 1 

4 2 3 

2 
0 
0 

Contrary to some earlier beliefs, sockeye were present 
in the Bering Sea in winter, and at least to latitude 
57°27'N. 

Comparatively large catches of sockeye in 1962 
indicate the Gulf of Alaska to be a major center of 
abundance. Results of Canadian longline fishing 
(Neave et al., 1962) support this view. While tagging 
they took large numbers of sockeye from April 9 to 
May 6 in the central and north-central Gulf of Alaska. 
Their best catches from May 10 to May 24 were 
made 80 to 100 miles east of our own high catches 
by gillnets in March. 

Biological and environmental data collected suggest 
many interesting lines of inquiry; for example, the 
age composition of sockeye catches from the Bering 
Sea indicates older fish were further north in winter 
than young fish. Also, chum salmon were not taken 
along longitude 165°W. but were elsewhere in the 
North Pacific and Gulf of Alaska. 

Clearly, however, the areas covered during these 
winter cruises are but a small portion of the Bering 
Sea and North Pacific Ocean throughout which the 
several species may be distributed in winter. To 
find even the major centers of winter abundance will 
require further research. 

SuMMARY 

Winter research cruises in 1962 and 1963 produced 
salmon catches at nearly all stations fished with gillnets 
in the Bering Sea, North Pacific Ocean and Gulf of 
Alaska. 

Only sockeye were taken in the Bering Sea, except 
for two chum salmon caught just north of the Aleutian 
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Islands, and sockeye was the dominant species generally. 
Next in relative abundance were chum salmon; 
relatively few pink, coho and chinook salmon were 
caught. 

Sockeye and chum salmon were broadly distri
buted along longitudes 180° and 175°W. in the North 
Pacific. These species occurred along 155 °W. between 
latitudes 46°N. and 54°30'N. in the Gulf of Alaska, 
but only sockeye were taken along longitude 165°W. 
Most pink and coho salmon were caught between 
latitudes 45°N. and 50°N. No salmon were taken 
south of latitude 45°N. 

Catches of salmon in winter were generally less 
than in summer, although the 1962 winter cruise 
along longitude 155°W. produced more sockeye than 
1n summer. 

In 1962, two-winter-at-sea sockeye were most com
mon; three-winter-at-sea fish were dominant in 1963. 
The majority of chum salmon both years were age 4. 
In general, older fish were most common in both 
species. 

Sea surface temperatures ranged from 2.4°C. to 
10.9°C., with salmon being taken in waters ranging 
from 2.4°C. to 8.0°C. Sockeye were taken in colder 
water than were chum, pink and coho salmon. 

The sockeye were both immature and maturing; 
maturity status of chum salmon was not determined, 
and pink and coho salmon would have matured the 
following summer and fall. 

Mackerel sharks were the most prevalent of the 
non-salmon species. Otherwise, the abundance of 
fish and other sea life was much less than during the 
summer. 

Winter research cruises are operationally feasible, 
although fewer fishing sets per unit of time can be 
expected than in spring and summer. 
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OCEANOGRAPHY 

By F. Favorite 

The purpose of the oceanographic program is to 
investigate conditions and processes that occur in the 
salmon environment, and to determine which param
eters affect the distribution and movements of species 
and stocks of salmon. 

Oceanographic work during the past year was 
accomplished during four fishing cruises; and an 
experimental, independent oceanographic cruise was 
conducted off the coasts of Washington and British 
Columbia (Fig. 18). 

Continual stormy weather was encountered during 
the November cruise of the MV George B. Kele;:; and 
only a few bathythermograph traces were obtained. 

During winter, observations were made aboard 
the chartered MV Bertha Ann in the Bering Sea along 
longitudes 180° and 175°E. and south of the Aleutian 
Islands along longitude 180°; and aboard the Kelez 
southward of the Alaska Peninsula and in the Gulf 
of Alaska. Temperature profiles along longitudes 
180° and 17 5 °E. are shown in Figures 19 and 20. 
The lowest surface temperatures, 2.5°C., occurred at 
the northernmost fishing stations at both longitudes. 
This temperature is about 1 °C. lower than surface 
temperatures found last winter south of Adak Island 
where salmon were also caught. Southward of the 
Aleutian Islands along longitude 180°, temperature 
conditions were quite similar to those encountered 
during winter 1962, and near the temperature front 
at latitude 45°N., the salmon catch was considerably 
reduced. Surface temperatures at the front, 6° to 
7°C., were approximately 6°C. lower than maximum 
temperatures at which salmon have been caught in 
ocean areas during summer. 
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FIGURE 18. Oceanographic and bathythermograph stations, November 1962-September 1963. 
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FIGURE 19. BT temperature profile along longitude 180°, January 28-February 22, 1963 (MV Bertha Ann). 
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FIGURE 20. BT temperature profile along longitude 
175°E. , February 4- February 18, 1963 (MV Bertha 

Ann). 

The most significant feature of the temperature 
distributions was the increase in temperature of the 
stratum between I 00 and 200 meters in the Bering 
Sea. Conditions in the stratum are ro::moved from 
local seasonal influences, and have been relatively 
constant since at least 1949. Comparison of these 
1963 data with observations obtained at similar 
locations by the MV Pioneer in 1959 is shown in Figure 
21. The I o to 2°C. increase in temperature at these 
depths is quite significant and is attributed to a north
ward intrusion of warm water from the Alaskan 
Stream south of the Aleutian Islands, and an ac-
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FIGURE 21. Difference in temperature (°C.) at standard 
depths along 175°E. (data from MV Bertha Ann-1963, 
compared to MV Pioneer-1959). 

companying retreat, either westward or northward, of 
cold water from the Kamchatka coast. However, it 
should be pointed out that bathythermograph data 
are not as accurate as those obtained by reversing 
thermometers. Further analysis of this temperature 
anomaly will depend on whether or not other agencies 
have obtained additional data in this area. 

The Kelez cruise south of the Alaska Peninsula 
provided an opportunity to determine if the condi
tions observed during the previous winter in this area 
were typical or anomalous, and hydrographic casts 
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to 1,000 meters were made1• Comparison of vertical 
sections of temperature and salinity along longitude 
165°W. during February 1963 with distributions of 
similar properties along longitudes l75°W. and l55°W. 
during February and March 1962 (see 1962 Annual 
Report) showed that, although the temperature
minimum stratum was compressed latitudinally and 
displaced about l o oflatitude further north, the major 
features of water structure were similar. It is con
cluded that they are relatively persistent from year 
to year. The location of the temperature minimum 
is considered important because in early spring, as 
shown by INPFC research last year, it closely coincides 
with the distribution of sockeye salmon. 

The fourth fishing cruise, the summer cruise of the 
Kelez, was designed to investigate changes in abun
dance of immature salmon southward of Adak Island, 
where large numbers of mature sockeye salmon quite 
suddenly appear during spring. These salmon are 
replaced in early summer by large numbers of im
mature salmon. The abundance of salmon in this 
area provides an excellent opportunity to seek out 
oceanographic parameters that may explain reasons 
for concentrations of salmon. Some results of this 
cruise will be discussed in detail. 

The general assumption that the inshore area is a 
feeding ground has not been substantiated and, in 
some cases, the percentage of full stomachs in salmon 
caught by gillnets is higher in offshore areas. Fur
ther, it has been shown that in some instances plankton 
are more abundant offshore, away from the influence 
of the turbulent island passes. There are three 
current systems in the vicinity of Adak Island: north 
of the Island the flow is eastward toward Bristol Bay; 
south, the Alaskan Stream flows westward along the 
southern side of Aleutian Island arc; and immediately 
south of the Alaskan Stream, the Subarctic Current 
flows eastward toward the Gulf of Alaska. Because 
of the relatively uniform values of insolation in the 
Subarctic Region, surface temperatures are not a 
particularly useful property to identify specific surface 
water masses. Although, in spring and summer, 
turbulence and tidal mixing in the island passes 
effectively mix the warmed surface water downward 
resulting in lower temperatures in and near the passes 
than in the surrounding areas, this does not necessarily 
identify the water as originating either north or south 
of the islands. During summer, the water masses in 
current systems directly north and south of the islands 

1 Ingraham, W. James, Jr. North Pacific Oceanography 
February-March, 1963. U. S. Fish and Wildlife Service, 
Special Scientific Report- Fisheries (in press). 

can be easily distinguished by the surface salinity; 
the former usually has a salinity characteristic of the 
oceanic part of the Bering Sea, 33.0 to 33.3%o, whereas 
the latter has a salinity of 32.4 to 32.6%o, which 
reflects the presence of dilute water of the Alaskan 
Stream which originates in the Gulf of Alaska. Un
fortunately, as shown in previous reports, the Subarctic 
Current can only be recognized by properties at depth, 
and the boundary between the Alaskan Stream and 
Subarctic Current at the surface can be detected only 
by calculations or actual measurements of flow. 

Although numerous north-south lines of stations 
were fished south of Adak Island during the summer 
(Fig. 22), only four will be discussed (Fig. 23), and 
these only in relation to sockeye salmon. The first 
line (Fig. 23), Station Nos. 3, 4 and 5, occurred 
during early July. Fifteen miles offshore no salmon 
were caught and from 15 to over 50 miles offshore 
the surface salinities were approximately 32.6!)'oo. 
The first large catch, 357 sockeye salmon, occurred 
one week later at Station No. 11 (Fig. 23), 22 miles 
offshore where the surface salinity had increased to 
33.2!)'oo. Eight miles southward at Station No. 10, 
where the catch dropped to 161, the surface salinity 
was 32.5%o; and 30 miles further southward, where 
salinity was still about 32.5!)'oo, only nine salmon were 
caught. Thus, the first large catch coincided with an 
intrusion of high salinity Bering Sea water and the 
subsequent formation of a salinity front about 25 miles 
offshore. 
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FIGURE 22. Oceanographic stations south of Adak Island, 
July 29- August 15, 1963 (MV George B. Kele.:). 
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salmon catches south of Adak Island, July 6-August 13, 

1963 (MV George B. Kelez;). 

On July 26 (Fig. 23) the maximum catch of 993 
sockeye salmon was made northward of the salinity 
front in water characteristic of the Bering Sea, and 
good catches of approximately 200 salmon were made 
south of the front to 75 miles offshore in water charac
teristic of the Alaskan Stream. Thus, it appears 
unlikely that salinity restricts the movement of salmon 
in this area. Calculations of geostrophic velocities, 
referred to 1,000 decibar level, show a westward flow 
(Alaskan Stream) between Station Nos. 16 and 20, 
and an eastward flow (Subarctic Current) southward 
of Station 20. This may account for the considerably 
reduced catch of only 24 salmon at Station 19 (south
ward of Station No. 20), even though the surface 
conditions were relatively similar to those at Station 
Nos. 17, 18 and 20. Further analysis of geostrophic 
velocities, which may provide some insight into the 
unusually high catches inshore, shows that at Station 
Nos. 16 and 15 the intrusion of high salinity water 
resulted in low velocities at the surface, but did not 
influence the appreciable westward velocity charac
teristic of this area at depth. In fact, at 50 meters the 
westward geostrophic velocity was approximately five 
times, and, at 200 meters, ten times the surface flow. 
Possibly this unusual condition of reduced flow at the 
surface provides a unique environment which confines 

the salmon in this area near the surface and makes 
them more susceptible to capture in gillnets. South
ward of Station 17 the velocities in the upper 200 
meters are relatively uniform. 

Surface observations were taken at close intervals 
during August 10-13 (Fig. 23) to more precisely 
determine the abruptness of the salinity front. It 
occurred about 30 miles offshore, and an unusually 
sharp gradient occurred within less than three miles . 
Also associated with this front was a 5•c. change in 
temperature. 

Containment of the dilute water of the Alaskan 
Stream southward and well offshore of the Aleutian 
Islands adds to growing evidence that there is not a 
continuous northward flow through all Aleutian 
passes although there is no doubt of some northward 
movement through the deeper ones. The presence 
of large numbers of immature salmon in this westerly 
flow is justification for a more thorough look at the 
westward extent of the Alaskan Stream. In order to 
find the most complete observations one must refer 
to 1959 data. 

In previous annual reports, we have suggested that 
the general extent of the Alaskan Stream could be 
delineated by the distributions of arbitrarily selected 
properties ascribed to the system. A more realistic 
approach is through consideration of volume transports 
which essentially are a measure of total flow in or out 
of a column of water bounded by a grid of stations. 
Such a technique obviously requires closely spaced 
stations that permit determination of the boundaries 
of the system otherwise continuity cannot be achieved. 
Calculations of volume transport, referred to 1,000 
meters, in the Alaskan Stream during the summer of 
1959 showed a transport of lOx 106 cubic meters per 
second (m3/sec) westward along the Alaska Peninsula. 
As shown in Figure 24, 5.8x 106 m 3/sec., or about 
one-half the transport, flowed westward at longitude 
l60°W. ; the other 4.2 x l 06 m3 /sec. had recirculated 
in the Gulf of Alaska gyre. The main axis of flow 
was westward south of the Aleutians with losses or 
gains to the north or south usually considerably less 
than 25 per cent. A relatively constant transport of 
4 to 6 X 106 m 3/sec. extended as far west as longitude 
l70°E., where the stream diverged at approximately 
latitude 51 °N. and sent about two-thirds of the 
transport northward into the Bering Sea and one
third southwestward into the western Pacific; here, 
the spacing of available oceanographic stations is too 
great to permit showing any further continuity of this 
system accurately. Having found the appreciable 
magnitude of the flow, we can more confidently con-
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FIGURE 24. Volume transport (106 m8fsec) in Alaskan Stream, summer 1959. (Dots indicate station positions of MV 
Pioneer, MV Tordenskjold and Oslwro Maru.) 

FIGURE 25. Surface salinity (Y,.), summer 1959. (Dots indicate station positions of MV Pioneer, MV Tordenskjold, HMCS 
Oshawa and Oshoro Maru.) 

sider the evidence indicated by distribution of water 
properties. The distribution of salinity at 10 meters 
(Fig. 25) indicates recirculation at longitude 162°W. 
and a north-south salinity front at longitude 165°E. 
Mesothermal temperatures (Fig. 26) (i.e., maximum 
temperatures occurring below the depth of minimum 
temperature) are more enlightening. Good evidence 
is shown of the recirculation into the Gulf of Alaska 
at longitude 160°W. and of the divergence at longitude 
170°E. At the latter location, the temperature 

distribution shows a termination of the westward flow 
of the northern branch of the Alaskan Stream just 
westward of Attu, but the warm water associated with 
the southern branch continues westward to approx
imately longitude 165°E. at latitude 50°N. 

This indicates that: (1) the northern branch of the 
Alaskan Stream does not continue across the Pacific 
to the Kamchatka coast but is blocked by an intrusion 
of cold water from the west and is forced to turn 
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FIGURE 26. Mesothennal temperatures (°C. ), summer 1959. 

--
45 45" 

FIGURE 27 . Release and recovery points of selected drift floats, spring and 
summer 1959 (adapted from Taguchi-see footnote). 

northward in the vicinity of Attu Island and (2) the 
southern branch is also blocked in the vicinity of lati
tude S0°N. and longitude 16S0 E. and is forced to 
recirculate southeastward. These conclusions are 
considerably reinforced by additional evidence of 
release and recovery points of selected drift floats 
during spring and summer of 19S9 as reported by 
Taguchi (19S9)1 (Fig. 27), and by the dichothermal 

1 Taguchi, K. 1959. On the surface current in the mothership 
fishing ground based on the recovery of floats drifted (1959). 
Fisheries Agency of Japan, MS. 

temperature distribution (Fig. 28). The latter is 
based upon temperatures in the temperature-mini
mum stratum which are influenced seasonally; it 
reflects a more immediate picture of surface circula
tion than the mesothermal temperature. 

The general conclusion here is that adult or im
mature salmon in the Aleutian area, if responsive to 
surface or subsurface currents, can be expected to be 
found as far westward as latitude S0°N., longitude 
16S0 E. during some period of their marine life. 
Catch statistics published by INPFC show large 
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FIGURE 28. Dichothermal temperatures (°C.), summer 1959. 

salmon catches are made near this location each year. 

We have reached the point in our oceanographic 
investigations where the gross features of the oceanic 
salmon environment have been determined and de
scribed and routine observations no longer substantially 
contribute to our present knowledge and understand
ing of conditions, or relationship to salmon. We have 
shown that unusual changes in salmon abundance 
were usually associated with a change in water pro
perties, structure or flow. These conditions have 
been denoted by changes in temperature and salinity 
that have occurred between stations 30 to 60 miles 
apart along lines of stations over several hundred 
miles apart. 

In order to increase our knowledge of environmental 
conditions, we need to investigate in greater detail the 
small scale phenomena in areas of known importance 
and complexity. This can be accomplished only by 
independent oceanographic cruises. We also require 
continuous observations of large scale phenomena, 
which can only be obtained by buoys. 

Acquisition of the George B. Kelez has provided, for 
the first time, the capacity to conduct oceanographic 
investigations between the periods of fishing cruises, 
and our first such cruise was conducted off the 
Washington coast during May 1963 (see Fig. 18). 
Although at the 1962 Annual Meeting we proposed 
covering the area between latitudes 40° to S0°N. and 
seaward to longitude 14S0 W., absence of a comparable 
oceanographic coverage in the Gulf of Alaska consid
erably reduced the effectiveness of such a plan. In-

stead we completed an extensive pattern of inshore 
stations to determine the extent of the Coastal Domain 
and the nature of the front between coastal and off
shore waters. Analyses of chemical nutrients and 
other trace elements were attempted, and new plank
ton capturing devices were tested. 

This area of the North American coastline is unique 
in that the oceanic flow is directly onshore, particularly 
at the surface. There is also extensive onshore move
ment of salmon. As part of an experimental salmon 
cruise during winter 1962 aboard the Bertha Ann, 
drift bottles were released at 60-mile intervals south
ward of the Alaska Peninsula along longitudes 175°W. 
and 15S0 W. Recoveries to date are shown in Figure 
29 (a and b). Bottles released between latitudes 46°N. 
and S0°N. were recovered on the Vancouver Island
Washington-Oregon-California coastline about eight 
months later. Bottles released northward of latitude 
S0°N. circulated around the Gulf of Alaska. This 
separation of drift bottles closely resembles the 
separation of sockeye and pink salmon that occurred 
during early spring of 1962. Bottles released along 
longitude 175°W. followed a similar pattern, except 
that bottles released as far south as latitude 47°N. 
moved through the Gulf of Alaska gyre. 

Studies in this general area between periods of 
fishing cruises will permit us to ascertain parameters 
that assist salmon in their homing migrations. The 
techniques proven effective and feasible aboard ship 
will be employed during the far ranging fishing 
cruises. Because conditions in this area will be altered 
by changes or fluctuation in the offshore environment 
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which are impractical to continuously monitor by 
ship, we hope to employ drifting telemetry buoys to 
record these changes. These buoys are the next 

step in our long-range plans to provide prediction 
of conditions in the Subarctic Pacific Ocean. 
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FIGURE 29. Release and recovery points of drift bottles (MV Bertha Ann, February-March 1962) as of August 1963. 
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SALMON SEROLOGY 

by G. J. Ridgway and F. M. Utter 

Included in the International North Pacific Fisheries 
Commission program of research on problems of the 
Protocol are serological studies. The objectives of 
these studies are to develop and apply serological and 
biochemical methods for distinguishing races of salmon 
on the high seas and to apply these methods to various 
other important salmon biology problems. 

This research has included studies on differences in 
serum proteins, studies on differences in red cell anti
gens and studies on methods of detecting the onset of 
sexual maturation. 

STUDIES ON RED CELL ANTIGENS 

Evidence of individual variations in red cell anti
gens (blood types) in several species of Pacific salmon 
has been presented previously (Ridgway et al., 1958; 
Ridgway and Klontz, 1960; Ridgway and Utter, 
1963). Our most important finding has been that 
sera produced by immunizing one rainbow trout with 
the blood of another (isoimmune sera) would detect 
blood types in several species of Pacific salmon. 

This year we have isoimmunized over 125 rainbow 
trout, most of which produced detectable antibodies. 
These trout were bled repeatedly so that relatively 
large supplies of antisera are available. All previously 
prepared sera of which we had an adequate supply, 
and sera resulting from the first 50 trout immunized 
this year, were tested with a panel of red cells from 
30 rainbow trout. Those sera from a given individual 
showing the same specificity were pooled and either 
absorbed or diluted to give relatively large supplies 
of reagents with precise specificities. Thirty-four of 
these were selected and tested with the cells of sockeye 
salmon from one or more areas. The most promising 
23 of these reagents were used to test as many 1963 
Bristol Bay sockeye salmon samples as time and 
manpower permitted. 

Results of these tests are shown in Table 18. Chi
square tests indicate that the characters detected by 
at least 14 of the 23 reagents vary significantly in their 
frequency of occurrence among tributary populations 
in the Naknek system, and the characters detected by 
19 of the 23 vary significantly in their frequency of 
occurrence among the populations sampled in the 
major Bristol Bay rivers. In view of the practical 
application of these reagents, which we have already 

made, and their apparent potential utility, we intend 
to concentrate our blood typing efforts on their use. 
In order to apply these reagents to distinguishing 
Asian from North American salmon, tests will have 
to be run on salmon which we are reasonably certain 
are of Asian origin. We hope to conduct such tests 
in the future. 

RESEARCH ON SERUM ANTIGENS 

Our previous findings involving two serum antigens 
of sockeye salmon which varied between samples taken 
in Asian and North American areas have been pub
lished (Ridgway et al., 1962). Under certain condi
tions the presence of hemoglobin in hemolyzed whole 
frozen blood samples interferes with the tests for these 
antigens. For this reason only those samples in which 
the serum has been separated from the cells before 
freezing are currently used. 

Many such serum samples were collected on the 
MV Bertha Ann in 1962 from areas where Asian and 
American sockeye salmon stocks are considered to 
intermingle, as well as from areas where either Asian 
or North American sockeye salmon stocks are con
sidered to predominate. Selected samples were used 
to screen antisera collected from over 80 rabbits. 
Since none of these sera were found to duplicate the 
Antigen I and II specificities previously studied, two 
antisera with distinct specificities for antigens varying 
among individual sockeye salmon were selected for 
study. Both were available in sufficient quantities 
to insure an adequate supply for future testing. One 
was a rabbit anti-chum salmon serum. The factor 
it detects has been named the" C "factor. The other 
was a rabbit anti-sockeye salmon serum. The charac
ter it detects has been named the " H " factor. Ad
ditional antibodies detecting ubiquitous characters 
were removed from this antiserum by absorption with 
" H " negative sera. Both quantitative and qualita
tive tests were run for these factors using double and 
single diffusion precipitin methods. The principles of 
such tests have been described previously (Ridgway et 
al., 1962) and will not be discussed here. 

Results of testing the 1962 sockeye salmon serum 
samples for factor " C " are presented in Table 19; 
values obtained in chi-square tests of homogeneity 
among these samples are presented in Table 20. The 
frequency of occurrence of the " C " factor did not 
differ significantly for the samples within Western 
Alaska or within the three groups of high seas sets. 

The usefulness of the " C " factor in studying the 
Protocol problems is questionable since the samples 
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TABLE 18. Reactions of Bristol Bay sockeye salmon erythrocytes 

96 101 259 261P1 
Isoimmune serum : 

Total No. Per cent Total No. Per cent Total No. Per cent Total No. Per cent 
Area Date sample positive positive sample positive positive sample positive positive sample positive positive 

Naknek 

Main stream { 
7- 3 20 2 10 20 11 55 20 2 10 20 14 70 
7- 5 10 7 70 10 5 50 10 2 20 10 3 30 
7-15 29 16 55 29 3 10 29 14 48 29 18 62 

American River 7- 30 27 6 22 27 5 19 27 8 30 20 11 55 
Hardscrabble Creek 8- 8 31 10 32 31 2 7 27 4 31 23 74 
Brooks River 8- 18 24 4 17 24 7 29 24 2 8 22 II 50 
Hidden Creek 8- 16 26 13 50 26 8 31 26 16 62 26 21 81 

Egegik{ 
7- 10 

}41 14 34 39 9 23 
19 7 37 

}39 22 56 
7- 12 20 15 75 

Branch River 7- 6 20 5 25 20 6 30 20 8 40 20 11 55 
Wood River 7- 6 22 7 32 22 4 18 22 15 68 22 11 50 
Ugashik 7- 19 21 5 21 2 10 21 9 43 20 11 55 
Kvichak 7- 10 29 II 38 29 17 59 29 6 21 29 21 72 

Chi-square tests : 
(degrees of freedom in parentheses) 
Naknek 25.27 (6)** 23.38(6)** 36.8 (6)** 12.67 (6)* 
Egegik 10.47 (I)** 
Bristol Bay 33.7 (11)** 42.3(11)** 63.42 (12) ** 16.49(11) 

TABLE 18. 

277 282P1 
Isoimmune serum : 

282P2 284P1 

Total No. Per cent Total No. Per cent Total No. Per cent Total No. Per cent 
Area Date sample positive positive sample positive positive sample positive positive sample positive positive 

Naknek 

Main stream { 
7- 3 20 8 40 20 3 15 20 2 10 
7- 5 10 5 50 10 0 0 
7- 15 

American River 7- 30 27 6 22 
Hardscrabble Creek 8- 8 31 7 23 31 II 36 31 29 94 31 8 26 
Brooks River 8- 18 24 12 50 24 14 58 
Hidden Creek 8- 16 

Egegik{ 
7- 10 

}39 24 
7- 12 

62 }41 2 5 

Branch River 7- 6 20 12 60 20 5 25 
Wood River 7- 6 22 18 82 22 2 9 
Ugashik 7- 19 
Kvichak 7- 10 29 8 28 29 2 7 26 0 
Chi-square tests : 

(degrees of freedom in parentheses) 
Naknek 4. 5 (3) 11.3(3)* 9.7(1)** 
Egegik 
Bristol Bay 30.2(4)** 43.9(7)** 8.6(2)* 

* Significant at the 95 per cent level. 
** Significant at the 99 per cent level. 
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with 23 rainbow trout isoimmune sera, 1963. 

Total No. Per cent 
sample positive positive 

20 

27 
31 
24 
26 

22 

26 

17 

22 
30 
17 
24 

19 

22 

9.26 (4) 

0.016(2) 

Continued. 

85 

82 
97 
71 
92 

86 

85 

Total No. Per cent 
sample positive positive 

20 2 10 

31 4 13 

26 0 0 

3.4(2) 

268 

Total No. Per cent 
sample positive positive 

20 
10 
29 
27 
31 
24 
26 

}39 

20 
22 

29 

8 
6 
5 
2 
5 
7 
7 

5 

8 
6 

16 

16.12(6)* 

33.02 (10) ** 

287P1 

40 

66 
17 
7 

16 
29 
27 

13 

40 
27 

55 

Total No. Per cent 
sample positive positive 

20 
10 
29 
27 
31 
24 
26 

}19 

20 
22 
21 
29 

16 
4 

10 
6 
9 
2 

12 

10 

12 
12 
10 
11 

33.1 (6)** 

39.6(11)** 

80 
40 
35 
22 
29 
8 

46 

53 

60 
55 
48 
38 

269 

Total No. Per cent 
sample positive positive 

20 
10 

27 
31 

19 
22 
20 
22 

29 

5 
7 

16 
20 

0 
8 
8 
4 

6 

9.6(3)* 
8.6(1)** 

39.6(8) 

25 
70 

59 
65 

0 
36 
40 
18 

21 

Total No. Per cent 
sample positive positive 

20 
10 
27 

31 
24 
26 

41 

20 
22 
21 
29 

12 
8 

17 

11 
2 

10 

22 

12 
11 
14 
15 

23.5 (5)** 

29.2(10)** 

60 
80 
59 

36 
8 

39 

54 

60 
50 
67 
52 

272 276 

Total No. Per cent Total No. Per cent 
sample positive positive sample positive positive 

20 
10 
29 
27 
31 
24 
26 

}39 

20 
22 

29 

15 
8 

14 
II 
8 
6 

16 

15 

8 
7 

25 

23.6 (7)** 

44.9(10)** 

75 
80 
48 
41 
26 
25 
62 

39 

40 

32 

86 

20 
10 

31 
24 

19 

20 
22 

29 

16 
5 

29 
16 

9 

14 
9 

26 

10.7(3)* 

30.5(7)** 

291 

80 

50 

94 
67 

47 

70 
41 

90 

Total No. Per cent Total No. Per cent 
sample positive positive sample positive positive 

20 
10 

29 

19 
22 
20 

29 

15 
7 

25 

4 

18 
18 

23 

1.5(2) 
15 (!)** 
33.7(4)** 

75 
70 

86 

21 
82 
90 

79 

19 
22 
20 
22 

29 

8 

0 
II 
13 
9 

12 

13 (!)** 
21.2(5)** 

27 

0 
50 
65 
41 

41 
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TABLE 18. 

Isoimmune serum : 295 3!27 

Per 
Total No. cent Total No. 
sam- posi- posi- sam- posi-

Area Date pie tive tive pie tive 

Naknek 

Main stream { 
7- 3 20 9 
7- 5 10 8 
7- 15 29 21 72 

American River 7- 30 27 8 
Hardscrabble Creek 8- 8 
Brooks River 8- 18 
Hidden Creek 8- 16 26 18 

Egegik{ 
7- 10 19 11 58 19 9 

7- 12 20 19 95 20 18 
Branch River 7- 6 20 15 
Wood River 7- 6 20 11 55 22 12 

Ugashik 7- 19 21 17 81 
Kvichak 7- 10 29 27 95 29 16 

Chi-square tests : 
(degrees of freedom in parentheses) 
Naknek 12(3)** 

Egegik 7 .6(1)** 8. 4 (I)** 

Bristol Bay 17 .8(5) 25.9(8)** 

TABLE 19. Incidence of " C " factor in 1962 sockeye 
salmon sera. 

Area Date 

Western Alaska 
Karluk 6- 22 
Kuskokwim 6- 27 
Wood River 7- 4 
Naknek 7- 5 
Egegik 7- 11 
Ugashik 7- 18 
Kvichak 7- 3 

7- 7 
7- 12 

High Seas (MV Bertha Ann) 
Set I 5- 30 
Set 2 6- 1 
Set 3 6- 2 
Set 4 6- 3 
Set 5 6- 4 
Set 6 6- 5 
Set 8 6-10 
Set 9 6-11 
Set 10 6-16 
Set 11 6-17 
Set 12 6-19 
Set 13 6-20 
Set 14 6- 25 
Set 15 6-26 
Set 16 6-27 
Set 17 6-28 

Number Number 
positive negative 

22 12 
11 7 
7 7 

33 18 
12 13 
14 9 
15 9 
12 11 
11 8 

5 7 
10 10 
12 10 
11 20 
3 8 
4 14 

12 14 
20 15 
12 19 
6 5 
2 10 
4 5 

22 14 
12 11 
12 10 
8 14 

Per cent 
positive 

64.7 
61.1 
50.0 
64.7 
48.0 
60.9 
62.5 
52.2 
57.9 

41.6 
50.0 
54.5 
35.5 
27.3 
22.2 
42.6 
57 .I 
38.7 
54.5 
16.7 
44.4 
61.1 
52.2 
54.5 
36.4 

Locations of sets are shown in INPFC Annual Report for 1962. 

Continued. 

3128 3167 258 

Per Per Per Per 
cent Total No. cent Total No. cent Total No. cent 
posi- sam- posi- posi- sam- posi- posi- sam- posi-

tive 
posi-

tive pie tive tive pie tive tive pie tive 

45 20 8 40 

}49 

20 15 75 
80 10 8 80 3 6 10 5 50 

29 10 35 
30 27 18 67 

69 26 9 35 
47 

}39 26 67 
90 

41 2 5 18 6 

75 20 18 90 20 9 45 20 15 75 
55 22 0 0 22 3 14 

55 
21 5 24 21 9 43 

29 15 52 29 3 29 5 17 

9.8(3)* 7.8(2)* 

32.1(6)** 34.3(5)** 43.3(4)** 

TABLE 20. Results of chi-square tests of homogeneity for 
incidence of " C " factor among 1962 sockeye salmon 
serum samples. 

Chi-square Degrees of 
Areas compared value freedom 

K vichak-within 0.529 2 
Western Alaska-within 3.14 6 
High Seas: 

Group I (Sets I through 6)-within 6.2 5 
Group 2 (Sets 8 through 13)-within 7 .I 5 
Group 3 (Sets 14 through 17)-within 3.37 3 
Groups I, 2, 3-within 3.75 2 

Western Alaska vs. Group 3 1.2 

in group 3, taken in the northwestern Pacific after the 
migration of Bristol Bay sockeye, are not significantly 
different from our Western Alaskan samples. 

The results of tests of 1962 sockeye salmon blood 
samples for the " H " factor are shown in Table 21. 
Results of chi-square tests of homogeneity on these 
data are presented in Table 22. Heterogeneity is 
demonstrated not only within Western Alaska and 
Bristol Bay, but also within the Kvichak samples 
taken at intervals of four and five days. Group 1 
(sets 1 through 6) and group 3 (sets 14 through 17) 
of the high seas samples also are markedly heterogene
ous. Since the Western Alaska samples are hetero-
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TABLE 2 I. Incidence of " H " factor in 1962 sockeye 
salmon sera. 

Area 

Western Alaska 

Karluk 
Kuskokwim 
Wood River 
Naknek 
Egegik 
Ugashik 
Kvichak 

Date 

6- 22 
6-27 
7-4 
7-5 
7- 11 
7- 18 
7-3 
7-7 
7-12 

High Seas (MV Bertha Ann) 

Set I 5-30 
Set 2 

Set 3 
Set 4 
Set 5 
Set 6 
Set 8 
Set 9 
Set 10 
Set II 
Set 12 
Set 13 
Set 14 
Set 15 
Set 16 
Set 17 

6-1 
6-2 
6-3 
6-4 
6-5 
6-10 
6-11 
6-16 
6-17 
6-19 
6-20 
6-25 
6-26 
6-27 
6-28 

Number Number Per cent 
positive negative positive 

32 
II 
8 

36 
22 
21 
19 
10 
20 

5 
9 

20 
19 
18 
17 
5 

12 
13 
3 
9 

4 
35 
18 
16 
23 

3 
7 
3 

22 
3 
2 

6 
13 
2 

8 
2 

4 
14 
I 
5 

21 
28 
22 
12 
II 
8 
5 
4 
4 

0 

91.4 
61.1 
72.7 
62.1 
88.0 
91.3 
76.0 
43.5 
90.9 

38.5 
81.9 
83.3 
57.6 
94.7 
77.3 
19.2 
30.0 
37.1 
20.0 
45.0 
33.3 
87.5 
81.8 
53.3 

100.0 

Locations of sets are shown in INPFC Annual Report for 1962. 

geneous with respect to the frequency of the "H" 
factor, its use in separation of Asian and North Ameri
can stocks would be complicated. It might prove 
of value when used in combination with other charac
ters. 

Further studies have been made on serum antigens 
using the techniques of immunoelectrophoresis (Krauel 
and Ridgway, 1963) and starch gel electrophoresis 
(Smithies, 1959). Individual variations in sockeye 
salmon sera have been demonstrated, but further basic 
research on the application of these methods to salmon 
sera will be required before they can be applied to 
population problems. 

RESEARCH ON METHODS OF DETECTING THE ONSET OF 

MATURATION 

Our studies on maturity have been conducted 
by two methods-serology and histology. In our 
serological studies on the previously described antigen 
(Ridgway et al., 1962) which occurs in the sera of 

TABLE 22. Results of chi-square tests of homogeneity 
for incidence of "H" factor among 1962 sockeye 
salmon serum samples. 

Areas compared 

Kvichak- within 

Bristol Bay- within 

Western Alaska 

High Seas : 

Group I (Sets 1-6) 
Group 2 (Sets 8-13) 
Group 3 (Sets 14-17) 

* Significant at the 95% level. 
** Significant at the 99% level. 

Chi-square 
value 

12.7** 
23.9** 
18.4** 

17.86** 
5.23 

20.57** 

Degrees of 
freedom 

2 
6 

6 

5 

5 
3 

mature or maturing female salmon, it has been found 
that female sockeye salmon possess this antigen as 
early as February. 

Histological studies conducted in our laboratory 
by Miss Kathleen Ladue have largely confirmed those 
of Ishida et al. (1961). However, in some male 
sockeye taken on the high seas as early as January 
and February, the onset of maturity is evident histo
logically by the presence of primary and secondary 
spermatocytes and the development of the tunica 
propria even though the testes weigh less than one 
gram. 

SUMMARY 

Rainbow trout isoimmune sera of numerous speci
ficities have been found to detect blood groups in 
Pacific salmon. Twenty-three of these reagents were 
used to test 1963 Bristol Bay sockeye samples. Marked 
heterogeneity was found in many instances between 
main river systems as well as between tributary samples 
from within the Naknek River. Further blood group
ing work will be concentrated on the use of these 
reagents. 

Rabbit antisera of two distinct specificities detecting 
characters called " H " and " C " were used to test 
sera of high seas and Bristol Bay sockeye salmon taken 
in 1962. Lack of significance between Western Alas
ka samples and the high seas group most likely to 
represent Asian samples makes the " C " factor of 
doubtful utility for Protocol problems. Heterogeneity 
of the distribution of the " H " factor presents a 
complex picture which does not necessarily rule out 
its usefulness for separation of Asiatic and North 
American stocks. 
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Individual variations in sockeye salmon sera have 
been demonstrated using the techniques of im
munoelectrophoresis and starch gel electrophoresis. 

An antigen indicative of maturation in female 
salmon has been detected in sockeye as early as 
February. The onset of maturity in male sockeye 
salmon taken at the same time has been detected 
histologically. 
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CHUM SALMON 
MORPHOLOGICAL STUDIES 

by John LaLanne 

Research on the problem of determining the con
tinent of origin of high seas chum salmon by means of 
morphological characters continued in 1963 along the 
following lines : (I) Evaluate the differences between 
Asian and North American chum populations as 
obtained by the use of a combination of scale and 
meristic characters; (2) Attempt to determine the 
continental origin of high seas chum salmon by com
paring their meristic-scale characteristics to those of 
chum of known Asian and North American popula
tions. 

As previously reported (INPFC Annual Report, 
1962), whereas few of the meristic characters differed 
between brood years and ages at maturity, most of 

the many scale characters examined were affected 
by these factors to varying degrees. It was also stated 
that preliminary examination of population interrela
tionships using a set of meristic characters and scale 
characters least affected by age differences indicated 
separation of most of the Asian and North American 
chum populations sampled in 1959. However, chum 
salmon from Siberian populations and those sampled 
from the Kotzebue area in northwest Alaska had 
similar characteristics. 

In 1963, the differences between Asian and North 
American chum populations were further examined. 
In order to obtain separation of the Siberian and 
Kotzebue area chum salmon and generally improve 
definition of the overall Asian-North American popula
tion interrelationships, it was necessary to use meristic 
characters for which data were collected only in the 
years 1958-62. Also, sampling of whole chum speci
mens from which the meristic data are collected was 
reduced in 1960 and terminated in 1963. Conse
quently, coastal samples of use in representing Asian 
and North American chum meristic scale morphotypes 
are essentially limited to those collected in 1958 and 
1959. 

Brood year and age at maturity differences are 
apparently reflected in the characters used. There
fore, only high seas chum salmon estimated to be the 
matures of 1958 and 1959 can reasonably be com
pared to the 1958 and 1959 coastal morphotypes to 
determine the continent of origin. High seas chum 
salmon attaining maturity in years other than 1958 
and 1959 may have significantly different characteris
tics. 

For these years, using combined meristic and scale 
characters, the separation of the Asian and North 
American chum populations is such that useful in
formation regarding the continent of origin of high 
seas chum salmon can be obtained. It is planned to 
present the method in a later report that will essentially 
conclude the combined meristic-scale Protocol re
search on chum salmon by the United States. 

MORPHOLOGICAL CLASSIFICATION OF 
MATURING SOCKEYE SALMON IN 1962 

by Betty ]. Landrum and Thomas A. Dark 

The morphological characteristics of sockeye salmon 
from major sockeye salmon producing areas have been 
extensively examined since 1955 as a means of dis
tinguishing the area of origin of salmon on the 
high seas, specifically in those parts of the North 
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Pacific Ocean and Bering Sea where it has been 
essential to determine the distribution and areas of 
intermingling of continental stocks as specified by the 
Protocol to the International Convention for the 
High Seas Fisheries of the North Pacific Ocean of 
1952. Procedures and rationale for classification of 
sockeye salmon and the results of analyses of data from 
high seas samples collected in 1956 and 1957 are 
presented in Fukuhara et al. ( 1962). Collections of 
samples taken from 1958 to 1961 have been similarly 
classified and the resultant high seas distribution of 
Kamchatkan and Bristol Bay sockeye salmon described 
annually in reports to the Commission (Fukuhara, 
1961; Landrum and Dark, 1963; Dark and Land
rum, 1962). 

High seas collections of rna turing sockeye salmon 
taken in the summer of 1962 have been examined 
using morphological characteristics as the basis for 
classification to continental origin. Due to lack of 
a priori information (Dark and Landrum, 1962) im
mature fish taken on the high seas cannot be validly 
classified. Results of analyses of these data and 
comparisons with the distributions observed in previ
ous years in the Bering Sea and North Pacific Ocean 
are reported herein. 

SAMPLING 

Six Bristol Bay streams were sampled approximately 
at the peaks of the runs. Stream escapements were 
estimated by the Alaska Department of Fish and 
Game and totalled 5.548 million sockeye salmon in 
Bristol Bay in 1962. Individual escapement estimates 
and numbers offish collected from the Branch, Egegik, 
Kvichak, Naknek, Ugashik and Wood Rivers are 
given in Table 23. 

In 1962 high seas samples were collected by two 
United States research vessels and from the catches 
of four Japanese motherships. Only samples contain
ing 30 or more mature fish are discussed in this report. 
The samples available for analyses totalled 39. Most 
were obtained at locations from longitudes l70°E. 
to 175°W. and south of the Aleutian Islands to ap
proximately latitude 49°N. A smaller group of 
samples was taken from approximately longitudes 
170°E. to 165°E. and latitudes 49° to 46°N. Only 
two samples of sufficient size were available from the 
Bering Sea, and one sample was collected south of 
Unalaska Island (Fig. 30). Eleven of the samples 
were collected in the latter part of May, one in mid
July and the remainder throughout June. Sampling 
dates and locations are given in Table 24. 

CLASSIFICATION PROCEDURES 

Using the discriminant function developed from 
data collected in 1956 and 1957 (Fukuhara et al., 1962) 
and procedures for estimation of confidence intervals 
for point estimates, the percentages of specimens 
classified on the basis of morphological characteristics 
as Bristol Bay type salmon in the 1962 high seas and 
inshore samples were determined. This function has 
correctly classified mature sockeye salmon of known 
origin (e.g., stream samples) with quite consistent 
averages (76-83 per cent) since its initial develop
ment. 

In stream samples from Bristol Bay rivers in 1962, 
the observed percentages of misclassified specimens 
were weighted by their respective relative abundance 
estimates, to provide a correction factor for the 
inherent errors in classification produced by the 
discriminant function in classifying salmon of known 

TABLE 23. Average error in classification weighted according to relative abundance of the contributing stocks of Bristol 
Bay sockeye salmon in 1962. 

:--.---=---

Escapement Relative 
Area in millions abundance 

Branch River 0.090 .0162 

Egegik River 1.027 .1851 
Kvichak River 2.580 .4650 

Naknek River 0.723 .1303 

Ugashik River 0.255 .0460 
Wood River 0.873 .1574 

Totals 5.548 1.0000 

Average errors of misclassification: 
For the Bristol Bay population (Pa)= 19. 1906%. 

37.1681+33.6283 
For the Kamchatkan population (Ph)= ----'--'-'----:

2
:----'-'---'--- 35.3982%. 

Observed per cent 
of Weighted 

misclassifica tion value 

33.3 .53946 
21.1 3.90561 
12 .9 5 .99850 
21.4 2.78842 
10.8 .49680 
34.7 5.46178 

19.19057 
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TABLE 24. Classification of high seas samples of mature sockeye salmon collected in 1962. 

Sampling position Per cent classified 

Sample 
number 

Sampling 
date Lat. N. Longitude 

Sample 
siz.e 

Bristol 
Bay type 

Kamchatkan 
type 

Corrected 
per cent 

Bristol 
Bay type* 

90 per cent 
confidence 
interval* 

** 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 
32 
33 
34 
35 
36 
37 
38 
39 

6- 12 
6- 12 
6-16 
6- 12 
6-18 
6- 18 
6- 12 
6- 12 
5-25 
5-25 
5-25 
6-12 
6- 3 
5-25 
6- I 
5-25 
6-25 
6-28 
6-10 
5-25 
5-25 
5-31 
5-31 
6- 5 
6- 6 
6- 6 
6- 6 
6- 6 
6- 6 
6- 6 
6- 2 
6- I 
6- I 
6- 16 
5- 31 
6- 11 
6- 19 
5- 31 
7- 12 

49°35' 
49°22' 
53°!8' 
48°32' 
48"26' 
48°26' 
48°20' 
47°42' 
47°10' 
47°23' 
46°17' 
47°14' 
51°00' 
52°16' 
52°00' 
52°30' 
51 °10' 
50°53' 
50"23' 
49°50' 
50002' 
50°15' 
50°30' 
51°00' 
49°47' 
51°20' 
49°33' 
51°20' 
50°56' 
50°26' 
50"09' 
50°32' 
50°46' 
54°01' 
51°22' 
50°57' 
53°28' 
51°14' 
52°52' 

166°26'E. 
l66°36'E. 
l66°55'E. 
167°4l'E. 
167°48'E. 
167°58'E. 
168"12'E. 
168"15'E. 
168°50'E. 
169°20'E. 
169°53'E. 
169°56'E. 
170°00'E. 
170°12'E. 
170012'E. 
170°23'E. 
170°4l'E. 
17! 0 ll'E. 
l71°18'E. 
17!0 18'E. 
171°27'E. 
173°55'E. 
174°04'E. 
176°00'E. 
176°12'E. 
176°2l'E. 
176°45'E. 
176°57'E. 
l77°26'E. 
l77°26'E. 
179"37'E. 
178"33'W. 
178"25'W. 
l77°07'W. 
176°04'W. 
176°00'W. 
175°57'W. 
175°22'W. 
167°07'W. 

* Percentage estimates truncated at 0 and 100. 
** Kamchatkan reference sample. 

Bristol Bay origin. In the absence of Kamchatkan 
stream samples, a correction factor for Kamchatkan 
fish misclassifying as Bristol Bay was estimated from 
two high seas samples obtained at times (mid-June) 
and locations (approximately latitude 49°N. and longi
tude 166°E.) which reasonably indicated that the 
fish were not from North America but originated on 
the Kamchatka Peninsula. The samples utilized for 
estimation of the average Kamchatkan error ofmisclas-

113 
113 
213 
103 
87 
95 

110 
88 
92 
96 

196 
58 
70 

107 
43 

104 
33 
35 

194 
104 
108 
115 
118 
37 
82 

110 
74 

111 
109 
116 
200 
106 
110 
65 

108 
39 
33 

103 
42 

33.63 
37.17 
36.62 
38.83 
35.63 
42.11 
35.45 
28.41 
33.70 
29.17 
65.82 
34.48 
37.14 
39.25 
34.88 
40.38 
36 .36 
42.86 
39.69 
46.15 
62.96 
57.39 
64.41 
59.46 
31.71 
69.09 
39.19 
74.77 
60 .55 
68.10 
51.00 
69 .81 
64.55 
87.69 
67.59 
53.85 
66.67 
73.79 
71.43 

66.37 
62.83 
63 .38 
61.17 
64 . 37 
57 .89 
64 .55 
71.59 
66.30 
70.83 
34.18 
65.52 
62.86 
60.75 
65.12 
59 .62 
63 .64 
57.14 
60 .31 
53.85 
37 .04 
42 .61 
35.59 
40.54 
68.29 
30.91 
60 .81 
25 . 23 
39.45 
31.90 
49.00 
30.19 
35.45 
12 .31 
32.41 
46.15 
33.33 
26.21 
28 .57 

0.0 
3.9 
2.7 
7.6 
0.5 

14.8 
0.1 
0.0 
0.0 
0.0 

67.0 
0.0 
3.8 
8.5 
0.0 

11.0 
2.1 

16.4 
9 .5 

23.7 
60.7 
48.4 
63.9 
53.0 
0.0 

74.2 
8.3 

86 . 7 
55.4 
72.0 
34.4 
75.8 
64.2 

100 :0 
70.9 
40.6 
68.9 
84.5 
79.3 

sification are numbers 1 and 2 in Table 24. 

0 - 16 
0 -20 
0 -15 
0 -25 
0 -19 
0 -33 
0 -17 
0 -18 
0 - 18 
0 - 18 
55- 79 
0 - 23 
0 - 25 
0 - 26 
0 -26 
0 - 28 
0 - 32 
0 -47 
0 - 22 
6 - 41 
44- 78 
32-65 
48- 80 
24- 82 
0 - 19 
58-90 
0 - 29 
72- 100 
38- 72 
56-88 
22-47 
60-92 
48-81 
82- 100 
55-87 
12- 70 
39- 99 
69- 100 
54- 100 

The estimated errors of misclassification in 1962 
were 19.19 and 35.40 per cent for Bristol Bay and 
Kamchatkan populations, respectively. The Bristol 
Bay error of misclassification has remained rather 
uniform throughout the morphological studies. The 
average percentage of misclassification estimated for 
the Kamchatkan population was somewhat higher 
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than observed in most preceding years (24 to 29 
per cent) but was very close to the error of misclassi
fication (37 per cent) of a single stream sample taken 
from the Ozernaia River on the Kamchatka Peninsula 
in 1959 and to the average observed in 1961 Kam
chatkan reference samples (37 per cent). 

Using the calculated errors of misclassification to 
correct for misclassification of specimens taken on the 
high seas, point estimates of the percentage of Bristol 
Bay sockeye salmon present in each sample were es
timated. Ninety per cent confidence intervals were 
calculated around the point estimates. 

CLAssiFICATION oF NoRTH PACIFIC OcEAN SAMPLES 

Samples Taken Between Longitudes 165°E. and 
170°E. 

Of II samples collected in the most southwestern 
area in 1962, two were used as reference samples, 
six classified as 100 per cent Kamchatkan type 
sockeye salmon (Fig. 30). Point estimates for sample 
numbers 4 and 6 indicated that small portions of 
the samples could contain Bristol Bay salmon, but 
the 90 per cent confidence intervals for both estimates 
included zero. The estimates, therefore, could merely 
reflect variation in sampling Kamchatkan salmon. 
The samples were all taken from June 12-18, and this 
late in the season the maturing fish were unlikely to 
actually be of Bristol Bay origin. 

Sample ll, taken on May 25, classified as 67 per 
cent Bristol Bay type. The confidence interval for the 
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FIGURE 30. Percentages of maturing Bristol Bay sockeye 
salmon in high seas samples collected in May-July 1962. 
The first number designates the sample ; the number in 
parentheses indicates the percentage classified as Bristol Bay 

salmon. 

estimate was 55-79 per cent. This offers reasonable 
evidence that Bristol Bay sockeye do occur in this 
western area at this time of the year. 

Samples Taken Between Longitudes 170°E. and 
l75°E. 

Samples taken from May 25 to June 28 between 
these longitudes south of the Aleutian Chain were 
classified as predominantly Kamchatkan type sockeye 
salmon. Bristol Bay type salmon dominated, 61 and 
64 per cent, respectively, in sample numbers 21 and 23. 
The other nine samples in this group classified from 0 
to 48 per cent Bristol Bay type, with an average classi
fication of 14 per cent. The confidence intervals for 
seven of the II samples in the group ranged from 0 
to 47 per cent with an average upper limit of 29 per 
cent. Sample numbers 20, 21, 22 and 23, classified 
respectively as 24, 61, 48 and 64 per cent Bristol Bay 
salmon, had an average confidence interval of 32 to 
66 per cent, and none of the lower limits included 
zero. 

Samples Taken Between Longitudes l75°E. and 
180° 

Classification of eight samples taken in this area 
from June 2 to June 6 indicated a dominance of Bristol 
Bay type sockeye salmon in five samples. Samples 24, 
26, 28, 29 and 30 classified from 53 to 87 per cent 
Bristol Bay type, with an average of68 per cent. Sam
ple 25 contained no Bristol Bay salmon. Eight per 
cent of sample 27 and 34 per cent of sample 31 classified 
as Bristol Bay type salmon. The lower confidence 
limit for sample 27 included zero per cent, but the 
lower limit was 22 per cent for sample 31. 

Samples Taken Between Longitudes 180° and 
175°W. 

Samples 32 and 33 were collected on June I and 
classified respectively as 76 and 64 per cent Bristol 
Bay salmon. Sample numbers 35, 36 and 38, taken 
May 31 and June 11 from longitudes 175° to 176°W., 
showed variable percentages of Bristol Bay salmon: 
71, 41 and 84 per cent, respectively. Sample 36 had 
a large confidence interval (12-70 per cent) which can 
be attributed to the size of the sample, 39 specimens. 

Other North Pacific Ocean Samples 

Only two other samples, well separated from those 
discussed previously, were available for classification. 
Sample number 3, taken June 16 at latitude 53°18'N. 
and longitude 166°55'E., classified as only three per 
cent Bristol Bay type salmon; its confidence interval 
included zero. Sample 39, classified as 79 per cent 
Bristol Bay type, was taken south of Unalaska Island 
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at latitude 52°52'N. and longitude 167°07'W. This 
sample was collected on July 12, later than the peak 
of the runs in Bristol Bay streams, and may have 
consisted in all or part of stocks from other North 
American areas, possibly Alaska Peninsula or Aleutian 
Island streams. 

CLASSIFICATION OF BERING SEA SAMPLES 

Sample numbers 34 and 37 at longitude l77°07'W. 
and latitude 54°0l'N. and longitude 175°57'W. and 
latitude 53°28'N., respectively, consisted predominant
ly of Bristol Bay type salmon. Sample 37, with only 
33 fish, had a large confidence interval, 39 to 99 per 
cent, and the interval for sample 34, with 65 specimens, 
was 82 to 100 per cent. 

SuMMARY AND CoNCLUSIONS 

During May to July of 1962, sockeye salmon were 
collected in the North Pacific Ocean and Bering Sea 
for morphological studies. Samples of less than 30 
specimens were excluded. This left 39 samples for 
determining distributions of continental stocks on the 
high seas in 1962, of which 37 were collected in the 
North Pacific Ocean, all but one west of longitude 
175°W. Two samples were collected in the Bering 
Sea west of longitude 175°W. 

Two obvious sampling problems hindered the analy
sis. One was the absence of samples from or near the 
sockeye salmon producing areas of the Kamchatka 
Peninsula for use as estimators of the Kamchatkan 
errors ofmisclassification. The best samples available 
and used for this purpose were collected in June several 
hundred miles off the southeastern coast of Kamchatka. 
Presence of maturing Bristol Bay salmon in abundance 
in this area is unlikely. The second sampling problem 
was that paucity of samples severely limited determina
tion of the general high seas distribution of continental 
stocks, except in one rather restricted zone of the 
North Pacific Ocean. 

The incidence of Bristol Bay type sockeye salmon 
increased eastward from longitude 175°E., predominat
ing in the majority of the samples. Variability among 
samples indicated some intermingling of continental 
stocks or the inclusion of local stocks from areas other 
than Bristol Bay or Kamchatka. West of longitude 
175°E. Kamchatka sockeye salmon dominated in all 
but three samples. The other samples classified as 
0-24 per cent Bristol Bay type salmon. 

On the basis of the available samples taken in 1962, 
the high seas distribution of maturing Bristol Bay and 
Kamchatkan sockeye salmon in the North Pacific 

Ocean and Bering Sea was quite consistent with results 
of previous years. 
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ANALYSIS OF SCALE CHARACTERS 

Morphological, serological and tagging results have 
defined in various degrees the distribution and inter
mingling of salmon stocks originating in North America 
and Asia. Scale characters are now supplanting 
meristic characters in defining areas of origin. Scales 
are economical to collect, convenient to process and 
easy to exchange with other fishery agencies. 

Present procedures begin with collection of a scale 
sample from a specified body area, and preferably 
with selection of a particular scale from within that 
area (p. 115, Annual Report 1961, INPFC). Careful 
counts of circuli and measurements of growth zones 
are next made in the laboratory from plastic impres
sions of the scales. Useful data are then selected by 
statistical tests. Determination of the area of origin 
follows from analyses of the frequency distributions of 
one, two, or several scale characters. 

Research on pink and sockeye salmon scales is re
ported here; the section entitled "Chum Salmon 
Morphology Studies " given progress on chum salmon. 
Investigation of chinook and coho salmon scales and 
sockeye in the Gulf of Alaska, preliminary at this time, 
are not reported. 

SOCKEYE SALMON SCALE STUDIES 

by Raymond E. Anas 

Scales of sockeye salmon have been used to deter
mine continental origins and areas of intermingling of 
this species in the North Pacific Ocean and in the 
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Bering Sea. Progress has been reported in the annual 
reports of the International North Pacific Fisheries 
Commission from 1956 to 1961. Information gained 
from past studies indicated that a better basic knowl
edge of the use of scales for determining the continental 
origin of fish caught at sea was needed. Reported here 
are the results of the following investigations: (I) Study 
of factors that could cause variation of the basic data 
within races of sockeye salmon; (2) Study of the 
stability of scale characters to determine their efficiency. 

STUDY OF VARIATION 

If the results of classifying high seas samples to con
tinent of origin are affected by factors that cause scale 
characters to vary within populations, then knowledge 
should be gained of this variation. Before sources of 
variation can be investigated, however, basic scale 
data must be selected. The first step in selecting basic 
data for this study was the determination of the con
tinental spawning areas of fish caught at sea. Fuku
hara et al. ( 1962) show that sockeye salmon caught in 
the Bering Sea and western Aleutian areas are prin
cipally from Bristol Bay in North America and from 
West Kamchatka in Asia. Basic scale data were cho
sen that would differentiate Bristol Bay fish from 
Okhotsk Sea fish. Samples from the Okhotsk Sea 
were used because samples from Asian rivers were not 
available. Scale characters selected for study and 
the results of some of the earlier tests were described 
in Anas (1962) 1• Table 25 of the present report gives 
only those characters that best separate Bristol Bay 
from Okhotsk Sea sockeye. 

Three possible sources of error were studied: ( 1) 
variation resulting from the particular axis chosen for 
counting and measuring scale characters, (2) factors 
associated with the biology of the species, and (3) cor
relation between pairs of scale characters, and between 
body length and scale characters. Tests of body loca
tion where a scale is taken and of scale readers were 
reported in Anas ( 1962). 

Scale Axis 

Eleven methods of selecting a scale axis were com
pared to determine the method with the smallest varia
tion on repeated trials. The method that resulted in 
the least variation was: ( 1) visual determination of 
the longest radius of the scale, and (2) visual bisection 
of the freshwater zone using the longest radius for 

1 Additional tests this year changed and corrected some of the 
data in Table 20 of Anas ( 1962). In column 3, change ( + ) to 
(-) for characters FWC/OC1C and Int 6+ 7. In column 4, 

change (-) to ( +) for character 1st 1/2 (c). In column 7, 
change ( +) to (-) for character Int I +2. 

orientation. The 95 per cent confidence limits of the 
observed values determined by this method were plus 
or minus 10 degrees, and the average deviation was less 
than one degree. One scale character ( 16 in Table 
25) was dropped after these tests. 

Biological Factors 

Samples were tested for differences due to sex or 
sampling date. Scale characters having significant 
differences (characters 1 and 3 in Table 25) between 
means for these tests were dropped from further 
study. Plus growth was examined. All of the scale 
characters that remained after the tests of scale axis, 
sex and sampling date in Table 25 were independent 
of plus growth. 

Tests of brood years, freshwater ages and ocean ages 
were included in the category of factors on which the 
environment could have had a significant effect. For 
instance, tests of brood years include fish that spent 
different years in fresh water and ocean environments. 
There is no way at this time to differentiate between 
the variation due to genetic differences between brood 
years and differences caused by the environment. 
Since significant brood year differences occurred for 
all the scale characters tested, it is necessary each year 
to test the percentage of each age group misclassified 
before sockeye salmon caught at sea are classified to 
continent of origin. Samples of known origin should 
be used for these tests. 

Correlation 

Test of the correlation between pairs of scale char
acters are necessary because the amount of correlation 
between paired characters must be subtracted before 
the second character can be used for racial studies. 
Highly correlated characters should be avoided. Six 
scale characters remained for further study after these 
tests (numbers 2, 4, 7, 9, 14 and 15 in Table 25). 

Tests of the correlation between body length and 
each of the scale characters are necessary because cer
tain types and sizes of fishing gear will select fish by 
length. This could cause errors in the classification 
offish caught at sea. The portion of the total variance 
of any scale character attributable to the variation in 
length was always less than two per cent, and in most 
cases it was less than one per cent. It was concluded, 
therefore, that body length could be ignored as a 
source of variation for the six scale characters studied. 

STUDY OF STABILITY 

Scale characters are defined here as being stable if 
there is minimum overlap of the frequency curves 
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TABLE 25. Summarization of tests of sources of variation, 1956-1960. 

Scale Sources of variation1> 
character•> 

Scale Sampling Brood Freshwater 
Symbol axis Sex date year age 

1st I /6(C) NS 

2nd I/6(C) NS NS NS ** ** 
1st I /3(C) NS 
1st l /2(C) NS NS NS ** ** 
1st I /6(C) /OC1C NS NS NS ** ** 
1st I/3(C) /OC1C NS NS NS ** ** 
3rd 1/3 (C) ;octc NS NS NS ** NS 
Ist I /2(C) /OC1C NS NS NS ** ** 
2nd l /2(C) /OC1C NS NS NS ** ** 
INT. I NS NS NS ** ** 
INT. 2 NS NS NS ** * 
INT. 6 NS NS NS ** NS 
INT. 7 NS NS NS ** NS 
INT. 1+2 NS NS NS ** ** 
INT. 5+ 6 NS NS NS * * 
INT. 6+7 * 
INT. I +2/5+6 + 7 NS NS NS ** ** 

Ocean Plus 
age growth 

NS NS 

I NS 
I ~s 

NS NS 
NS NS 

NS 
NS 
NS 

* NS 
** NS 

NS 
NS 

NS NS 

NS NS 

u I : Significant interaction 
** : Means significantly different at per cent level 
* : Means significantly different at 5 per cent level 

NS : Means not significantly different 

•> Description qf scale characters : 
No. I : Circulus count within the first sixth of the length of the first ocean zone. 

No. 2: 
No. 3: 
No. 4: 
No. 5: 

No. 6: 

No. 7: 

No. 8: 

No. 9: 

Circulus count within the second sixth of the length of the first ocean zone. 
Circulus count within the first third of the length of the first ocean zone. 
Circulus count within the first half of the length of the first ocean zone. 
Ratio of the circulus count within the first sixth of the length of the first ocean zone to the total circulus count of 
the first ocean zone. 
Ratio of the circulus count within the first third of the length of the first ocean zone to the total circulus count 
of the first ocean zone. 
Ratio of the circulus count within the last third of the length of the first ocean zone to the total circulus count 
of the first ocean zone. 

Ratio of the circulus count within the first half of the length of the first ocean zone to the total circulus count of 
the first ocean zone. 
Ratio of the circulus count within the second half of the length of the first ocean zone to the total circulus count 
of the first ocean zone. 

No. 10: The scale length measured across the first three ocean-type circuli (1-3) using the first ocean-type circulus as a 

No. II: 
No. 12: 
No. 13: 
No. 14: 
No. 15: 
No. 16: 
No. 17: 

starting point. 
The scale length measured across circuli 4- 6 as in No. 10. 
The scale length measured across circuli 16- 18 as in No. 10. 
The scale length measured across circuli 19- 21 as in No 10. 
INT. I plus INT. 2 
INT. 5* plus INT. 6 
INT. 6 plus INT. 7 
INT. I plus INT. 2 divided by INT. 5* plus INT. 6 plus INT. 7 

* INT. 5 is the scale length measured across circuli I 3- I 5 in the first ocean 7.0ne. 
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between standard areas, between and within years. 
Data collected from 1956 to 1962 were used to evaluate 
the stability of the characters. 

A comparison of means and variances indicated that 
scale characters 4, 14 and 15 in Table 25 were best 
for distinguishing Bristol Bay from Okhotsk Sea sockeye 
in 1957, so these scale characters were used for the 
comparisons between different years. A discriminant 
function computed from data collected in 1957 was 
used to evaluate stability. Figure 31 shows that in 
all years the selected scale characters distinguished 
Bristol Bay from Asian sockeye. Considerable varia
bility in the percentage misclassified, however, occurred 
between the different years. Computation of a new 
function for each year resulted in only slight improve
ment over the function computed from 1957 data. 
Samples from eastern Gulf of Alaska inshore areas 
classify unlike those from Bristol Bay collected in 
1957. 

Since significant differences between brood years 
exist for all of the scale characters, it is necessary to 
check each age group ( 42, 53, and so on) to determine 
its stability. The alternatives are to drop certain age 
groups or to collect enough samples to analyse each 
age group separately. Since the latter method may 
not be feasible, pooling of the ages is desirable. 

Samples collected from Bristol Bay rivers are best 
for comparisons of age groups because Asian samples 
may contain fish from several rivers. The different 
age groups found in samples collected in 195 7 and 1962 
were classified to continent of origin. These data 
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FIGURE 31. Classification of combined ages of sockeye samples 
collected from 1956-1962 to either western Alaska or Asia 
using three scale characters (1st lf2(C), INT. I +2 and 
INT. 5+6) with a discriminant function computed from 
data collected in 195 7. 

TABLE 26. Classification of sockeye salmon by age group 
using the 1957 discriminant function and three scale 
characters [1st lf2(C), INT. I +2 and INT. 5+6] for 1957. 

Observed 
percentage of 

Sample misclassi-
Area Subarea Age size fication 

Bristol Bay Naknek R. 5, 35 3 
6s 138 5 

Egegik R. 6s 91 3 
Ugashik R. 4, 30 3 

5, 63 14 
Kvichak R. 5, 97 14 
Wood R. 5, 40 8 

Okhotsk Sea 51 E 154 (!) 4, 28 7 
5, 37 II 
5a 22 9 

6s 70 31 
51 E 154 (2) 5, 89 9 

6a 32 31 
52 E 154 52 65 15 

6s 49 20 

TABLE 27. Classification of sockeye salmon by age group 
using the 1957 discriminant function and three scale 
characters [1st l/2(C), INT. I +2 and INT. 5+6] for 1962. 

Observed 

Area Subarea Age 

percentage of 
Sample misclassi-

size fication 

Bristol Bay Naknek R. 5, 21 14 
5s 33 15 
6s 50 4 

Egegik R. 5s 118 12 

6s 32 3 
Ugashik R. 5, 21 24 

5s 121 26 
Kvichak R. 5s 191 16 

6s 102 7 
Wood R. 4, 118 43 

5s 26 27 
Branch R. 4, 23 17 

Southeast 
Kamchatka 50-5! E 163-164 58 41 10 

6s 79 21 
6, 78 35 

indicate that the differences between age groups for 
Bristol Bay were greater in 1962 than in 195 7 (Tables 
26 and 27). 

Thirty-five per cent of age 64 fish were misclassified 
for East Kamchatka samples collected on July 9, 11 
and 13 in 1962. Elimination of age group 64 would 
improve classification of Asian samples. Since age 
64 fish apparently were uncommon in Bristol Bay in 
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FIGURE 32. Percentages of age group 6, mature sockeye 
salmon in high seas samples collected in july 1962. Sample 
sizes of 30 or more fish were used. 

1962, whereas that age group was common in samples 
collected off East Kamchatka, substantial numbers of 
age 64 fish would indicate the presence of Asian sockeye 
salmon. Figure 32 shows percentages of mature age 
64 sockeye in high seas and Bristol Bay samples collect
ed in 1962. A high percentage of age 64 fish occurred 
around 170° East longitude; one sample with no age 
64 fish occurred at 168° East longitude. This would 
indicate either non-representative sampling or a racial 
composition different from that in other samples col
lected west of 170° East longitude. 

In conclusion, counts of total circuli in the fresh
water zone (including plus growth) and selection of 
characters from within the first ocean zone are recom
mended for future work. This procedure will render 
scale characters more useful in solving the problem of 
identifying the origin of sockeye salmon caught at sea. 
Also recommended is the collection of scales from body 
zone "A" above the lateral line (Annual Report 1962, 
INPFC). 

SuMMARY 

1. Seventeen scale characters were selected for the 
purpose of differentiating Bristol Bay from Okhotsk 
Sea sockeye salmon. 

2. Study of factors causing vanatwn in the basic 
data within races of sockeye salmon resulted in reten
tion of three scale characters. 

3. These characters were used to compute a dis
criminant function. A function based on data col
lected in 1957 differentiated Bristol Bay from Okhotsk 
Sea and East Kamchatka sockeye salmon in samples 
collected from 1956 to 1962. Percentages of fish mis
classified differed, however, from year to year. 

4. Some heterogeneity between different age groups 
was expected due to significant differences between 
brood years for all scale characters. Empirical tests 
of the data showed more heterogeneity in 1962 than 
in 1957 . 

5. The age composition of samples collected at sea 
is useful for the following reasons: (a) an age group 
may be eliminated if it does not classify well, and (b) 
racial identities may be indicated from these data . 
Samples collected in 1962 indicated that age 64 was 
common in samples of mature sockeye salmon col
lected near Kamchatka, but uncommon in Bristol 
Bay. A concentration of age 64 fish occurred around 
170° East longitude. Some samples with no 64 

sockeye occurred to 168° East longitude. These could 
be composed of Asian fish of different racial origin. 

6. It is recommended for future studies that the 
total freshwater circuli (including plus growth) be 
counted and scale characters from within the first 
ocean zone be determined. Also, scales should be 
collected from body zone "A" above the lateral line. 
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PINK SALMON SCALE STUDIES 

by Roger E. Pearson 

Six menst1c characters were used to classify pink 
salmon taken from the Bering Sea and North Pacific 
Ocean in 1959 to continent of origin (Pearson, 1961). 
The spawning regions of eastern Kamchatka and 
western Alaska were assumed to be the destinations of 
pink salmon taken on the high seas. Consequently, 
meristic characters taken from eastern Kamchatkan 
and western Alaskan fish were used to compute con
tinental morphotypes. The resulting classification 
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criteria correctly assigned 85.7 per cent of the in
dividual fish in the eastern Kamchatkan and western 
Alaskan samples to their continent of origin. Sub
sequent research was directed toward the following 
objectives: (I) to determine whether the classification 
criteria computed from the 1959 data would satis
factorily classify pink salmon collected in other years, 
(2) to determine whether scale characters alone could 
be used to classify fish taken on the high seas into 
spawning region groups with a high probability of 
correct classification, and (3) to determine methods of 
increasing the size of scale samples. 

CLASSIFICATION OF 1957, 1958 AND 1960 INSHORE 

SAMPLES UsiNG CRITERIA BASED UPON THE 1959 
DATA 

Pink salmon collected from Asian and North Ameri
can inshore areas in 1957, 1958 and 1960 were ex
amined with the classification criteria based upon the 
1959 data. The results showed that the criteria that 
successfully classified Asian and North American pink 
salmon caught in 1959 could not be used to classify 
fish caught in 1957, 1958 and 1960. Although the 
discriminant function computed from the 1959 data 
was not suitable for pink salmon collected in other 
years, it is possible that some other function (linear 
combinations) of the same six characters would pro
duce a satisfactory classification criteria for salmon 
collected in any one year. 

THE UsE OF ScALE CHARACTERS ALONE TO CLASSIFY 

PINK SALMON TAKEN ON THE HIGH SEAS 

Two groups of meristic characters have been ex
amined for differences between populations of pink 
salmon. The first group was scale characters. Here, 
a scale was obtained from the body of the fish and later 
examined. The second group was obtained from 
radiographs of ossified structures. Here, whole fish 
specimens were collected at the sampling site and later 
processed in the laboratory. Both groups of characters 
were found to frequently vary between populations of 
fish. However, scale samples were more convenient 
to obtain and less costly to process than samples of 
whole fish. Therefore, the use of scale characters 
alone to classify pink salmon taken on the high seas 
was studied. 

Classification criteria for the 1959 data using four 
scale characters and two characters from radiographs 
assigned 85.7 per cent of the individual pink salmon in 
the eastern Kamchatkan and western Alaskan samples 
to their continental type. When the four scale 
characters were used alone, the classification criteria 
correctly assigned 79.9 per cent of the individual pink 

salmon to their continental type. These results in
dicated that further research on scale characters alone 
might lead to classification of fish taken on the high 
seas with a high probability of correct classification. 

METHODS OF INCREASING THE SIZE OF PINK SALMON 

SCALE SAMPLES 

Scale characters were obtained from only 50 per 
cent of the whole fish specimens collected in 1959. 
This was caused by ( 1) poor plastic scale impressions, 
(2) the collection of absorbed or regenerated scales, 
and (3) the absence of scales from the preferred body 
position on the fish. Since these factors greatly re
duced sample size, they were examined to determine 
methods of minimizing scale losses. 

The poor plastic scale impressions have largely 
been eliminated by means of an improved gummed 
paper for holding the scales (Clausing, 1963). Simi
larly, the number of absorbed or regenerated scales 
selected can be lessened by examining each scale with 
a high quality 6 to 10 power magnifier before the scale 
is placed on gummed paper. 

The losses due to missing scales on whole fish (for
merly processed in the Seattle Biological Laboratory) 
have been substantially reduced by taking the pre
ferred scale on the sampling site at the earliest oppor
tunity. This preferred scale was found two rows 
above the lateral line on the diagonal scale column 
which extends downward from the posterior insertion 
of the dorsal fin on either the left or right side of the 
fish. Since these s~ales are frequently missing or 
regenerated, an effort was made to enlarge the body 
area from which the preferred scale could be selected. 

Scales were taken from body zones designated "A" 
and "B" by the International North Pacific Fisheries 
Commission (Proceedings of the 1957 Annual Meet
ing, 1958) on both the left and right sides of a pink 
salmon caught in Karluk Lagoon on July 28, 1960. 
The zones were subdivided into sub-zones of four 
vertical scale rows and 15 horizontal scale rows. 
Sample sizes ranged from 14 to 20 scales per sub-zone. 
Arithmetic.mean values for 12 of the 27 scale characters 
examined were larger in the sampled posterior body 
zones (Table 28). These means followed a pattern 
similar to the number of circuli from the focus to the 
annulus as shown in Figure 33. Arithmetic mean 
values of the remaining 15 characters (Table 29) were 
larger in the sampled anterior body zones; they fol
lowed a pattern similar to the length from the center 
of the focus to the thirtieth circulus as shown in Figure 
34. One-way analysis of variance tests indicated that 
the part of the "A" zo~e above the lateral line on the 
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TABLE 28. Pink salmon scale circuli counts examined for use as meristic characters. 

1. The number of circuli from the focus to the annulus. 
2. The number of circuli in the first half of the distance from the focus to the annulus. 
3. The number of circuli in the second half of the distance from the focus to the annulus. 
4. The number of circuli in the first third of the distance from the focus to the annulus. 
5. The number of circuli in the second third of the distance from the focus to the annulus. 
6. The number of circuli in the third third of the distance from the focus to the annulus. 
7. The number of circuli in the first sixth of the distance from the focus to the annulus. 
8. The number of circuli in the second sixth of the distance from the focus to the annulus. 
9. The number of circuli in the third sixth of the distance from the focus to the annulus. 

10. The number of circuli in the fourth sixth of the distance from the focus to the annulus. 
II. The number of circuli in the fifth sixth of the distance from the focus to the annulus. 
12. The number of circuli in the sixth sixth of the distance from the focus to the annulus. 

TABLE 29. Pink salmon scale circuli measurements examined for use as meristic characters. All scales were examined at 
XIOO magnification. Each measurement was to the nearest millimeter. 

I. The width of the narrowest band of three successive circuli interspaces included between circuli I to 10. 
2. The length from the center of the focus to the fifth circulus. 
3. The length from the center of the focus to the tenth circulus. 
4. The length from the center of the focus to the fifteenth circulus. 
5. The length from the center of the focus to the twentieth circulus. 
6. The length from the center of the focus to the twenty-fifth circulus. 
7. The length from the center of the focus to the thirtieth circulus. 
8. The length from the fifth to the tenth circulus. 
9. The length from the tenth to the fifteenth circulus. 

10. The length from the fifteenth to the twentieth circulus. 
II. The length from the twentieth to the twenty-fifth circulus. 
12. The length from the twenty-fifth to the thirtieth circulus. 
13. The length from the fifteenth to the thirtieth circulus. 
14. The length from the tenth to the twentieth circulus. 
15. The length from the twentieth to the thirtieth circulus. 

FIGURE 33. Arithmetic mean values of the number of circuli 
from the focus to the annulus on "A" and "B" zone scales 
(pooled variance within sub-zones equals 0.99). 

left and right side of the fish could be used. In the 
future, scales will be taken from this area when the 
preferred scale is missing. 

A great many high seas scale samples have been 
taken from a body position above the "A" zone. If 
these scales were similar to "A" zone scales, a greater 
number of samples would be available for our studies. 
Therefore, scales from the body area sampled on high 

FIGURE 34. Arithmetic mean values of the length from the 
center of the focus to the thirtieth circulus on "A" and "B" 
zone scales (pooled variance within sub-zones equals 37.35). 

seas fish were examined to determine if their mean 
values were similar to those from that part of the "A" 
zone above the lateral line. 

The results of this study indicated that the arith
metic mean values were higher in the "A" zone for 
all scale characters examined. Scale characters in 
Table 28 follow a pattern similar to the number of 
circuli from the focus to the annulus (Figure 35). 
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FIGURE 35. Arithmetic mean values of the number of circuli 
from the focus to the annulus on "A" zone scales from 
above the lateral line and scales from the body area sampled 
on high seas fish. 

Scale characters in Table 29 follow a pattern similar 
to the length from the center of the focus to the thir
tieth circulus (Figure 36). 

These analyses show that a greater degree of uni
formity in pink salmon scale sampling procedures 
among agencies of the International North Pacific 
Fisheries Commission will be necessary for our future 
studies. 

SuMMARY AND CoNcLusioNs 

Pink salmon collected in 1957, 1958 and 1960 were 
examined with the classification criteria based upon 
the 1959 data. The results of this study indicated 
that the discriminant function computed from the 
1959 data was not suitable for the salmon collected in 
other years. 

The use of scale characters alone to classify pink 
salmon taken on the high seas was studied. The scale 
characters were found to correctly assign 79.9 per cent 
of the individual fish in the 1959 eastern Kamchatkan 
and western Alaskan samples to their continental type. 
The addition of two characters obtained from radio
graphs of ossified structures raised the value to 85.7 
per cent. The results of this study indicated that 
scale characters alone might classify fish taken on the 
high seas with a high probability of correct classifica
tion. 

Several methods of increasing the size of pink salmon 
scale samples were examined. As a result of these 
studies, the number of poor plastic scale impressions, 
regenerated scales and absorbed scales was lessened. 
Selection of scale samples from that part of the "A" 
zone above the lateral line has increased the utility 
of the samples, but still greater uniformity in sampling 
procedures is needed. Precise results from future 
research will depend on the selection of scales from 
a specific body area. 

FIGuRE 36. Arithmetic mean vaues of the length from the 
center of the focus to the thirtieth circulus on "A" zone 
scales from above the lateral line and scales from the body 
area sampled on high seas fish. 
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BERING SEA KING CRAB INVESTIGATIONS 

by Herbert Shippen 

King crab research at the Seattle Biological Labora
tory will be terminated July 1964. In preparation 
are reports on yield per recruit, growth of juvenile 
and adult male crabs, movement of tagged crabs, and 
distribution as determined on the basis of otter trawl 
surveys in 1957- 1961. Tags recovered from more than 
1 ,200 male crabs released in the years 1955 through 
1961 have been received from Japanese fishing opera
tions in the eastern Bering Sea during 1962; none 
from the 1962 Soviet fishery has yet been returned. 
Reported here are average annual rates of exploitation 
and survival during 1957 and 1958, and a preliminary 
experiment to assess the retention of tags. 

AvERAGE ANNUAL RATES oF ExPLOITATION AND 
SURVIVAL, 195 7 AND 1958 

The survival rate of adult male king crabs in the 
eastern Bering Sea has been investigated by analyzing 
the return of tagged crabs released and recaptured 
over a period of several years. Because of a number 
of factors such as gear selectivity and placement as 
well as molting frequency, a greater portion of larger 
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TABLE 30. Average rate of exploitation during 1957 and 
1958 of male king crabs in each five millimeter length class. 

Carapace Rate of Weighting factor 
length exploitation (100/rate of 
(mm.) (%) exploitation) 

135 1.84 54.3 
140 2.74 36.5 
145 4.33 23.1 
150 5.93 16.9 
155 7.23 13.8 
160 9.34 10.7 
165 10.73 9.3 
170 11.76 8.5 
175 12.29 8.1 
180 12.81 7.8 
185 13.33 7.5 

than smaller crabs in the stock is captured by the 
fishery. For this reason it is convenient in the 
analysis of king crab tag recoveries to utilize a relative 
weight for each size-class at time of recovery. The 
weight should reflect the percentage of the total abun
dance of each size-class removed by the fishery. 

In approaching the problem of the effect of fishing 
upon the stock of eastern Bering Sea king crabs, one 
of our fundamental assumptions is that the period of 
fishing, May through October, is a time during which 
there is relatively little natural mortality. Molting, 
which occurs in late winter or early spring in com
mercial-sized crabs, is presumably the m~jor source of 
natural mortality. Thus it is both convenient and 
realistic to view the year as being divided into two 
periods, a " summer " period of fishing without natural 
mortality in the adult male population, followed by 
a " winter " or molting period during which there is 
no fishery but which includes all the natural mortality 
and recruitment. 

In 1957 and 1958 the Seattle Biological Laboratory 
conducted extensive otter trawl surveys in the eastern 
Bering Sea. These surveys were designed to cover 
the entire distribution of adult male crabs, and they 
provide abundance data which we have used to esti
mate the total number of each size-class prior to fishing. 
Catch statistics furnished by the Japanese Fisheries 
Agency from the factoryship Tokei Maru, which in 
1957 and 1958 took 92 and 100 per cent, respectively, 
of the total crabs taken in the area, give an estimate 
of the size composition of the commercial catch. Un
der the assumption that there is no recruitment or 
natural mortality during the period of fishing, the 
fraction of abundance prior to fishing which is re
moved by the fishery may be designated the rate of 
exploitation. Table 30 shows the estimated rate of 

exploitation by size-class. The rates shown are aver
ages for 195 7 and 1958 since differences between 
years are likely less than are errors of estimation. 

If it be assumed that the average rate of exploita
tion for each size-class remains relatively constant over 
the period from 1956 through 1960, the reciprocal of 
the rate may be used to derive the weighting assigned 
to tag returns in the analysis of survival rates. For 
example, the rate of exploitation for 150 mm. crabs 
(148-152 mm.) is 0.0593. Each tagged crab re
turned at this size represents 1/0.0593 or 16.86 sur
vivors of the original release lot. Certain restrictions 
have been observed in applying the methods described 
above. 

1. Our objective is to estimate the survival of male 
crabs 133 mm. and greater in carapace length at time 
of release. 

2. Only crabs released with the spaghetti (arthral 
muscle) tag during the period from 1955 through 1958 
are included. 

3. Only tagged crabs recovered by the Tokei Maru 
from 1956 through 1960 are included. All recoveries 
are assumed to have been returned. 

4. Tag releases are lumped by year of release, and 
returns are considered by year of recapture. 

On the basis of tag returns and weighting factors 
the number of survivors of each release group has been 
calculated. Logarithms of these estimates are shown 
in Figure 37. Rate of survival is indicated by the 
slope of the line connecting logarithms of successive 
survival estimates-the greater the slope, the lesser the 
survival. There is evidently little, if any, change in 
the survival rate of the various release groups with 
time, nor does there appear to be much difference 
between release groups. Therefore, an average for all 
ten observed survival rates has been calculated at 
0.5056. 

In view of the increasing rate of exploitation with 
size apparent in Table 30 and the relatively constant 
survival rate, it follows that the combined effects of 
factors other than fishing which influence survival of 
tagged crabs tend to decrease with size and age. Most 
important of these other factors are probably natural 
mortality and rate of tag loss. Neither has been 
adequately studied under natural conditions, and 
future research efforts on king crab stocks should most 
certainly include them. An experiment to assess one 
aspect of tag retention was conducted by the Seattle 
Biological Laboratory and is described below. 
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FIGURE 37. Survival of adult male king crabs larger than 
132.5 mm. carapace length released 1955 through 1961 and 
recovered 1956 through 1960. 

DouBLE TAGGING ExPERIMENT TO AssEss TAG 
RETENTION 

United States investigators in the eastern Bering Sea 
released a number of double-tagged adult male king 
crabs during the summer of 1961. These crabs had 
a spaghetti type tag through the posterior border of 

TABLE 31. Returns from 350 double-tagged adult male king 
crabs released in the eastern Bering Sea in July 1961. 

Recovery Both tags Only arthral Only carapace Total crabs 
season returned tag returned tag returned returned 

1961 12 0 0 12 
Spring-summer 

1962 19 0 4 23 
Autumn 

1962 13 2 1 16 
Totals 44 2 5 51 

the carapace in addition to the usual tag through the 
arthral muscle at the junction between carapace and 
abdomen. The objective of this experiment is to 
assess the retention of the arthral tag from the time of 
release until the time of molting. The number of such 
releases was limited, unfortunately, by curtailment of 
the vessel charter period; conclusions from the experi
ment can at best be regarded as provisional. How
ever, the results that have been obtained are of interest 
since tag loss has a direct effect on estimates of survival 
and mortality that are based upon tag returns. 

Japanese and Soviet fishermen have returned tags 
from a total of 51 of the double-tagged crabs released 
in 1961 (Table 31). In the two instances where only 
the arthral tag was returned it may be assumed that 
the carapace tag was lost because of molting. Thus, 
there are five cases out of a total of 49 where the arthral 
tag was not returned together with the carapace tag. 
If we assume that all recovered tags were returned, 
then there appears to have been an annual loss of the 
arthral tags of 5/49, or approximately 10 per cent, by 
the non-molting crabs. Large-scale repetition of this 
experiment would be desirable. 
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