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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 Commission 
during the year terminating with the adjournment of its Ninth Annual Meeting on 

_ November 17, 1962. 
/ 

I 

--This is the ninth consecutive annual report summarizing the activities and achieve-
ments of the Commission. The report contains summary accounts of the Ninth 
.Annual Meeting and of an interim meeting 'o f the Commission and a brief resume of 
the activities of the Commission's Secretariat. In addition, it contains summaries 
.prepared by the national research agencies of investigations which they carry out 
under the planning and coordination of the Commission. The views expressed in 
these research summaries are those of the authors and not necessarily those of the 
Commission. Annual reports of the Commission are printed separately in the English 
and Japanese languages. The accuracy of translation is the responsibility of the 
Secretariat. 

The 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. 

EDWARD w. ALLEN, 

Chairman. 
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I. REPORT OF MEETINGS OF THE INTERNATIONAL NORTH PACIFIC 
FISHERIES COMMISSION DURING 1962 

I. INTRODUCTION 

Since June 12, 1953, the governments of Canada, 
Japan and the United States have worked, through 
the medium of the International North Pacific Fisheries 
Commission, for the conservation of the fisheries 
resources of the North Pacific Ocean. The Inter
national Convention for the High Seas Fisheries of 
the North Pacific Ocean established the Commission 
and requires 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. 
The Commission presents herewith a report on its 
operations, investigations, findings and recommenda
tions during 1962. 

2. MEETINGS OF THE COMMISSION DURING 1962 

The Commission held an interim meeting in 
Honolulu from August 13 to 17, 1962, under the chair
manship of Commissioner Edward W. Allen of the 
United States. The interim meeting was held on 
an in camera basis, attendance being restricted to 
Commissioners and a small number of technical and 
scientific advisors from each country. Prior prepara
tory meetings of scientists and Secretariat began 
August 9. The meeting was held for the purpose of 
studying the effects of trawling operations on the 
halibut stocks in the Gulf of Alaska and the Bering 
Sea. Further information on this meeting will be 
given later in this report. 

The Ninth Annual Meeting of the Commission was 
held at the Hotel Benjamin Franklin, Seattle, Washing
ton, from November 12 to 17, 1962. The Chairman 
of the Commission, Mr. Edward W. Allen of the 
United States, presided over all sessions. The plenary 
sessions held during the week of November 12 were 
preceded by preliminary sessions of various technical 
and administrative committees and sub-committees 
which began on October 22 and continued throughout 
the period prior to and during the period of the 
plenary sessions. Among these, the Standing Com
mittee on Biology and Research began its sessions at 
the Benjamin Franklin in Seattle, Washington, on 
October 29, 1962. Commissioner Koichiro Koba-

yashi of Japan was the chairman of the Committee. 
The scientific sessions of the Committee as a whole 
were convened by Dr. William F. Royce of the United 
States. In order to deal expeditiously with its many 
technical problems, the Committee divided itself 
into a number of sub-committees which met almost 
continually until November 10. 

The Ad Hoc Committee on Absention began its 
sessions on November 6 under the chairmanship of 
Commissioner George R. Clark of Canada. The 
Scientific Sub-Committee of the Ad Hoc Committee 
on Abstention also began its sessions on November 6. 

The Standing Committee on Finance and Adminis
tration met at various times during the course of the 
annual meeting under the chairmanship of Commis
sioner Roger T. Hager of Canada. 

3. PARTICIPANTS 

All accredited participants in both the interim and 
annual meetings of the Commission in 1962 are listed 
in Appendix I of this report, which also includes a 
list of the Commission's officers and of members of 
the various committees. At the annual meeting 
each national section was accompanied by a number 
of advisors and experts and, in the case of the United 
States delegation, members of its advisory committee. 
Observers at the annual meeting, present by invita
tion of the Commission, represented the International 
Pacific Halibut Commission, the International Pacific 
Salmon Fisheries Commission, the Inter-American 
Tropical Tuna Commission, the International Com
mission for the Northwest Atlantic Fisheries and 
the Union of Soviet Socialist Republics. The total 
number of accredited participants in the annual 
meeting was I 081, including 15 representatives from 
Canada, 16 from Japan, 61 from the United States, 
nine observers and three permanent and six temporary 
members of the Secretariat. 

The Commission offers its special thanks to the 
Director, Assistant Director and staff members of the 
International Pacific Halibut Commission who acted 

1 Two national delegation members acted as observers for in
vited international organizations. 
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as technical consultants to the INPFC in matters 
pertaining to halibut and other groundfish in the 
eastern North Pacific Ocean and eastern Bering Sea 
during meetings in 1962. 

4. THE AGENDA 

As previously noted, the interim meeting of the 
Commission in 1962 was devoted primarily to a con
sideration of the effects of trawling for other species 
~n the halibut stocks of the Gulf of Alaska and the 
Bering Sea. At its Ninth Annual Meeting the Com
mission adopted without change an agenda which 
had been circulated in provisional form sixty days in 
advance of the sessions. The agenda, as adopted, 
forms Appendix II of this report. The sections of 
this report which follow will describe the Commis
sion's actions, progress and recommendations pertain
ing to each topic on the agenda. 

5. THE OPENING SESSION 

The opening plenary session of the Ninth Annual 
Meeting of the Commission was held in Seattle, 
Washington, on November 12, 1962, under the chair
manship of Commissioner Edward W. Allen of the 
United States. In accordance with established 
precedent, the first session was devoted to formal 
speeches of welcome, responses and statements of 
general policy and was open to the press and public. 

The delegates were welcomed by the Mayor of 
Seattle, Mr. Gordon S. Clinton. 

The Honourable E.L. Bartlett, United States Senator 
from Alaska, was a special guest at the opening session. 
In his address Senator Bartlett spoke of Alaska's 
dependence on fisheries and of dissatisfaction with 
any treaty which permits the taking of salmon of 
Alaskan origin on the high seas. Senator Bartlett felt 
that the principle of the present treaty was essentially 
sound and advantageous to the participating nations. 
The United States Government was committed to 
support of the abstention principle. Senator Bartlett 
believed that the citizens of the three member nations, 
Canada, Japan and the United States, would all be 
adversely affected if the present treaty were terminated. 
Although many difficulties remained, the present 
agreement could, with the application of good judg
ment and common sense, become more effective and 
fair as time goes on. 

The Chairman of the Canadian National Section, 
Commissioner George R. Clark, addressed the open
ing plenary session. Mr. Clark welcomed several 
new members to the Commission-Mr. Goichiro 
Shono of Japan and Dr. F. P. McGinnis and Mr. 

A.W. Gatov of the United States. He stated that the 
Commission faced several urgent practical fisheries 
problems in the North Pacific and hoped that prog
ress made at the Commission's recent interim meet
ing could be translated into mutually acceptable con
structive action during the annual meeting. Mr. 
Clark called attention to a statement made at the 
1960 Annual Meeting of the Commission by the 
Minister of Fisheries of Canada which expressed the 
Canadian view that the North Pacific Convention was 
a workable instrument for the mutual benefit of the 
three member countries. Mr. Clark pledged that the 
Canadian delegation would use its best efforts and 
judgment to work out mutually satisfactory solutions 
to the practical problems of the fisheries of the North 
Pacific Ocean. 

Commissioner Koichiro Kobayashi addressed the 
opening session on behalf of the Japanese National 
Section. He expressed the pleasure of the members 
of his section at meeting again with their colleagues 
from Canada and the United States. The Japanese 
National Section believed that the work of the Com
mission had contributed greatly to the maintenance 
of orderly fishing relationships between the three 
countries and that the scientific research programs 
had been very successful. The Commission's ex
perience had shown, however, that it was very dif
ficult to demonstrate convincingly the fulfillment of 
the qualifications for abstention on the basis of the 
scientific information presently available. The lack 
of an agreed interpretation of the intent of the Proto
col to the Convention had prevented action to recom
mend a final location for the provisional salmon ab
stention line. The requirement for abstention on 
some stocks interfered with or prevented the exploita
tion of other stocks not under abstention but occupying 
the same regions. The recent great expansion of 
the trawl fisheries of a country not signatory to the 
North Pacific Convention was rendering the Japanese 
position increasingly unfavorable. The Japanese 
National Section hoped that more reasonable solutions 
to these problems could be developed. 

The Chairman of the United States National Sec
tion, Commissioner Clarence F. Pautzke, welcomed 
the delegates to the Ninth Annual Meeting. In his 
address Mr. Pautzke stated that it was apparent that 
the cooperative research fostered by the Commission 
had yielded more information about the North Pacific 
Ocean and its fishery resources in the last eight years 
than had been accumulated during the preceding one 
hundred years. Outstanding progress had been 
made in amassing knowledge about the distribution, 
intermingling and g:wwth rate of salmon on the high 
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seas. Information would soon be available on the 
questions of mortality rates for salmon in the sea. 
New studies by the International Pacific Halibut 
Commission were contributing information of the 
-utmost importance to the deliberations of the North 
Pacific Commission. The United States Section in
tended to give careful study to possible solutions for the 
unsolved problems described by Senator Bartlett and 
was convinced that solutions consistent with the letter 
and spirit of the Convention could be found. 

The Chairman of the Commission, Mr. Edward W. 
Allen of the United States, spoke of increasing de
mands for food and the resulting expansion of fishing 
activities on a worldwide basis. Although there had 
been great progress in the science of fishery conserva
tion, rapidly increasing exploitation was endangering 
the food resources of the sea on which future genera
tions would depend. The doctrine of freedom of the 
seas should not be applied in such a way as to condone 
the depletion or destruction of high seas fisheries 
resources. Progress by the North Pacific Commis
sion in research had been outstanding and the Chair
man believed that the cooperation between the three 
nations which had made this progress possible would 
be continued and that the results of research would 
be put to practical use to secure equally sound con
servation and management of the North Pacific 
fisheries. 

6. PROCEDURES FOR THE MEETING 

The Commission continued without change the 
procedures that it has established and used at past 
annual meetings. The first plenary session was open 
to members of the press and the public. Other 
plenary sessions of the Commission and meetings of 
its standing committees were open to accredited 
delegates and guests and observers who had been 
invited by the Commission, except those meetings 
which were held in private. In the case of sessions 
of the Commission or its committees held on a private 
basis, attendance is restricted to Commissioners and 
such members of their delegations as are specifically 
accredited to the session in question. 

Commissioners George R. Clark of Canada, 
Yoshimitsu Ando of Japan and Fred P. McGinnis of 
the United States were named to work with the 
Chairman of the Commission and the Secretariat in 
preparing information for the press. Minutes and 
reports of sessions of the Commission and its several 
committees were drafted by the Secretariat or by mem
bers of various delegations who were assigned to the 
task. The draft minutes or reports were then reviewed, 
corrected and approved by the group in question. 

7. CONSIDERATION OF AnMINISTRATiv,E MATTERS 

7 (a) Report of the Chairman 

·The Commission adopted the report given by the 
Chairman of the Commission, Mr. Edward W. Allen 
of the United States. 

7(b) Submission of Reports by the Secretariat 

The Executive Director submitted the following 
reports to the Commission : 

i. Auditors' Report for the fiscal year ended June 30, 
1962 (INPFC Doc. 532)- referred to the Committee 
on Finance and Administration. 

n. Budget estimate for the fiscal year beginning July 1, 
1963, and budget forecast for the fiscal year beginning 
July 1, 1964 (INPFC Doc. 542)-referred to the Com
mittee on Finance and Administration. 

iii. Administrative Report for 1962 (INPFC Doc. 541)
referred to the Committee on Finance and Adminis
tration and the Committee on Biology and Research. 

1v. Comments on the form and nature of the reports sub
mitted by Canada and the United States in 1962 under 
Articles III (1) (c) (iii) and X (2) of the Convention 
(INPFC Doc. 547)-referred to the Committee on 
Finance and Administration. 

v. Statistical Yearbook for 1961-referred to the Com
mittee on Biology and Research. 

Final disposition of these reports by the Commis
sion is recorded in the sections of this report dealing 
with the work of the standing committees on Biology 
and Research and Finance and Administration. -

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

The Commission refers questions involving finance 
and administration to its Standing Committee on 
Finance and Administration for study and recommen
dations. Chairman of the Committee was Commis
sioner Roger T. Hager of Canada; other members 
are listed in Appendix I of this report. Recommen
dations made by the Committee and adopted by the 
Commission at its final plenary session are summarized 
below. 

1. The Committee examined and recommended approval 
of the Commission's accounts and the report of its 
auditors, Peat, Marwick, Mitchell & Oo., for the fiscal 
year ended .June 30, 1962. Total expenditures for 
the oper.ation of the Commission's Secretariat in this 
period were $57,515.50 (Canadian funds ). 

n. The Committee received assurance from members 
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representing the United States that the full amount of 
the appropriation recommended by the Commission 
as a contribution from each country for the 1962/63 
fiscal period would be provided by the United States. 

iii. The Committee recommended to the Commission that 
it adopt a budget totalling $75,000 {Canadian funds) 
for the operation of its headquarters for the fiscal year 
beginning July l, 1963. It was recommended that 
each Contracting Party contribute one-third of the 
total budget and that payments be made in equal 
instalments on July l, 1963, and January l , 1964. 

iv. The Committee presented to the Commission a budget 
forecast totalling $82,260 {Canadian funds) for the 
operation of its headquarters for the fiscal year begin
ning July l, 1964. As in the past, the budget forecast 
is provided for the guidance of the national sections 
and is not to be considered for adoption by the Com
mission until the tenth annual meeting in 1963. 

v. The Committee reviewed the Administrative Report 
for 1962 (INPFC Doc. 541) of the Executive Director 
and recommended to the Commission acceptance of 
the report as a record of the activities of the Secretariat 
during the year. The Director's report may be found 
as Part II of this annual report. A Canadian spokes
man, noting the references to the service of Dr. Hiroshi 
Kasahara, the Commission's Assistant Director, as an 
interpreter for the 1962 annual meeting of the North 
Pacific Fur Seal Commission, expressed appreciation 
to Dr. Kasahara and the INPFC for his assistance on 
behalf of the Government of Canada, which was host 
to the meeting of the Fur Seal Commission. 

vi. The Committee reviewed a report entitled " Comments 
on the Form and Nature of the Reports Submitted in 
1962 by Canada and the United States Under Articles 
III ( l) (c) (iii) and X (2) of the Convention" (INPFC 
Doc. 547). The Committee recommended that this 
report, which is prepared annually by the Secretariat, 
be accepted by the Commission and that copies be 
made available to those concerned with the preparation 
of future reports under these Convention articles. 
Modifications were made in the requirements for in
formation to be submitted in the future, in order to 
simplify the work involved. 

vn. The Committee recommended that the first plenary 
session of the tenth annual meeting of the Commission 
should be held on Monday, November 4, 1963, in 
Vancouver, British Columbia, Canada. The period 
of two weeks immediately preceding this date was set 
aside for advance committee meetings. The Com
mittee also recommended that the first plenary session 
of the eleventh annual meeting should be held in To
kyo, Japan, on November 16, 1964. 

viii. The Committee recommended that the Commission's 
Assistant Director, Dr. Hiroshi Kasahara, be given 
leave of absence for approximately one month in the 
spring of 1963 to participate in a fishery mission to 
Korea for the United Nations Special Fund. Permis
sion was granted for the Executive Director, Roy I. 
Jackson, to participate in the Second Governors' 
Salmon Conference, to be held in Seattle, Washington, 
beginning on January 8, 1963. 

ix. The Committee noted that opportunity was required 
for the authors of various chapters of a comprehensive 
report on salmon, being prepared under the Com
mission's program, to meet in separate groups in order 
to carry out their assignments of completing draft 
manuscripts by the time of the Commission's tenth 
annual meeting. The members of the Committee 
agreed to recommend to the Commission that equitable 
arrangements for meeting places should be made and 
the details should be left to the Secretariat in cor
respondence with the national sections and scientists 
concerned. 

7(d) Interim Meeting Schedule 

The Commission agreed to a proposal by the 
Japanese National Section for the holding of an interim 
meeting, in camera, to discuss problems of halibut 
conservation arising from the recommendation for 
removal of halibut of the eastern Bering Sea from 
abstention. (See page 11.) It was decided that the 
meeting would be held in Tokyo beginning on Feb
ruary 5, 1963. 

7 (e) Officers for 1963 

The Commission elected the following officers for 
the term beginning with the close of the ninth annual 
meeting (November 17, 1962) and terminating with 
the close of the tenth annual meeting in 1963: 

Chairman of the Commission-Mr. George R. Clark 
of Canada 

Vice-Chairman of the Commission-Mr. Iwao Fujita 
of Japan 

Secretary of the Commission-Mr. Edward W. Allen 
of the United States 

Chairman of the Committee on 
Biology and Research-Mr. Clarence F. Pautzke 
of the United States 

Chairman of the Committee on 
Finance and Administration-Mr. Yoshimitsu 
Ando of Japan. 
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Mr. George R. Clark of Canada will continue as 
chairman of the Ad Hoc Committee on Abstention 
and the Ad Hoc Committee on the Protocol until 
such time as these committees hold their next meet
ings. 

8. AcTIVITIES oF THE CoMMISSION CoNCERNING 

SALMON 

8(a) Background 

The activities of the North Pacific Commission 
with respect to Pacific salmon (genus Oncorhynchus) 
are concerned with two major responsibilities. First, 
the Commission is required by the Treaty to conduct 
studies to determine annually whether the stocks of 
salmon falling under the abstention provisions of the 
Treaty continue to meet the abstention requirements. 
The salmon stocks under abstention include all those 
originating in North America. Second, in accordance 
with the Protocol or supplementary agreement 
attached to the Treaty, the Commission is required 
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 addi
tional investigations in each year have confirmed the 
existence of intermingling of some of the continental 
stocks in an area extending from approximately 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 determine 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. 

8(b) Interpretation and Implementation of the 
Protocol 

After lengthy consideration of the matter, members 
of the Commission found that they could not agree 
on what the Protocol meant in its instructions as to 

6d'N 

PROVISIONAL SALMON 
ABSTENTION LINE 

150"E 16cfE 170E 180" 170"W 160\'1 

FIGURE I. Chart showing provisional salmon abstention line. 
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how the intermingling salmon stocks should be divided. 
Therefore, during its sixth annual meeting, on Novem
ber 7, 1959, the Commission decided to inform the 
Contracting Parties that it had been unable to arrive 
at an agreed interpretation of the intent of the Protocol 
to the Treaty and to request that the Contracting 
Parties provide it with such an interpretation as soon 
as practicable. At the present (ninth) annual 
meeting, the Commission still had not received an 
agreed interpretation of the Protocol from the Con
tracting Parties. Therefore, the Commission could 
make no recommendation regarding the implementa
tion of the Protocol. That is, the Commission found 
itself unable to recommend either that the provisional 
lines which delimit salmon fishing be confirmed or 
that they be changed, because it does not have an 
agreed principle to be used in applying the results of 
research to the question. The practical result is that 
the provisional dividing lines for salmon fishing remain 
in effect. For convenient reference, the location of 
the provisional salmon abstention line is shown in 
Figure 1. 

8(c) Salmon Research 

The Commission maintains a Standing Committee 
on Biology and Research which, as its principal duty, 
plans, assigns, coordinates and analyzes the results 
of research on salmon on the high seas in connection 
with the problems raised by the Protocol to the 
Convention. The Committee consists of one Commis
sioner and two scientists from each country plus the 
Director and Assistant Director from the Commission's 
Secretariat. A large number of scientists from each 
of the three countries also participate in the Committee 
sessions, working actively in the many sub-committees, 
working parties and reporting groups which are 
necessary to deal with the very large volume of re
search information placed before the Committee each 
year by the participating research agencies. The 
Committee used the following procedure in reporting 
the results of its work: 

For each salmon species under study, primary 
emphasis was placed on discussion and interpretation 
of new information and of new analyses of previously
collected information. The Commission was advised 
as to the effects and implications of new information 
and analyses upon previous knowledge and conclu
sions with regard to salmon distribution, origin, etc., 
on the high seas. If agreement could not be reached 
on interpretation of new information or analyses, 
differing views might be reported. 

The Committee received and transmitted to the 
Commission reports from sub-committees of scientists 

dealing with each of the species of Pacific salmon. 
These reports dealt with new information and analyses 
available since the preceding annual meeting. Each 
report contained a summary which described briefly 
the relationship between newly-obtained information 
and previous data and conclusions. In order to 
present a condensed view of progress in salmon 
research by the Commission in this annual report, 
the summaries prepared by the sub-committees on 
the salmon species are quoted verbatim below. 

i. Distribution of 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 Proceedings 
of the Ninth Annual Meeting (1962). The following 
summary of the geographical distribution of sockeye 
salmon is taken verbatim from the Proceedings: 

"Research carried out from 1956 to 1962 has shown the 
following: 

" I. The general spring and summer distribution of 
sockeye salmon in the North Pacific Ocean and Bering Sea 
from North America to Asia, as described in earlier reports 
was observed again in 1962. In addition new information 
was obtained on the distribution in late winter and early 
spring. In February and March 1962, sockeye salmon were 
found along l75°W. from the Aleutians south to 45°N. and 
along 155°W. between 55°N. and 46°N. In April, sockeye 
were found from l65°E. to 125°W. in the North Pacific 
Ocean. From early April to early May in the Gulf of 
Alaska sockeye were most abundant near 55°N. and 145°W. 

" 2. New tagging data contained in this report do not 
alter the distribution of immature sockeye salmon which 
was summarized in the 1961 Report as follows : 

" ' From the results of tagging and parasite studies im
mature 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. Im
mature Bristol 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.' 

" 3. Information obtained in 1962 does not alter the dis
tribution of maturing sockeye salmon recorded 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 salmon predominate westward to about 
180° longitude. Maturing Kamchatkan fish may be 
found eastward at least to 159° West longitude and Bristol 
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Bay 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.' 

"The 1962 tagging results have extended the known 
eastern limit of maturing Bristol Bay sockeye salmon in 
the Gulf of Alaska to about 143°W. 

" 4. The areas dominated by Kamchatkan or Bristol 
Bay maturing sockeye salmon in late May and in June 
appear to have been consistent each year from 1956 to 1961. 

" 5. The known limits of distribution of maturing sockeye 
salmon having originated in rivers tributary to the Gulf 
of Alaska and the Northeast Pacific Ocean, as determined 
from tagging, in the North Pacjfic Ocean is shown in the 
following table (there have been no recoveries in these river 
systems from tagging in the Bering Sea) : 

Chignik 
Kodiak I. 
Cook Inlet 
Copper River 
Southeastern Alaska 
Nass and Skeena R. 
Central B.C. 
Rivers and Smith In. 
Fraser R. region 
Columbia R. 

Limit of distribution to the 

North South East West 
----------

57° 
sa• 

57" 
s7• 

57° 
56° 
so• 

51° 
so• 
so• 
53° 
52° 
51° 
so• 
47° 
48° 
47° 

13s•w. 167•w. 
13s•w. 1n•w. 
141•w. 16B•w. 
14o•w. 154°W. 

161•w. 
176•w. 
ISO•W. 
16s•w. 
163•w. 
1s3•w. 

" For fish tagged when immature the above westerly 
limits are extended as follows : 176•w. for Southeastern 
Alaska and 177•E. for Rivers Inlet." 

u. Distribution rif pink salmon. The report of the 
Sub-Committee on Pink Salmon, as adopted by the 
Committee on Biology and Research and the Commis
sion, is contained in full in the Proceedings of the 
Ninth Annual Meeting (1962). The following sum
mary is taken verbatim from the Proceedings: 

" 1. While no new facts were found as to intermingling 
of Asian and North American pinks, results in 1962 have 
been consistent with observations of past years (Reference : 
INPFC Documents 550, 554-Japan; 563, 565, 566-
Canada; 543, 544,567, 568-U.S.). The research in 1962 
was directed primarily to the distribution, direction of move
ment, and the origin of pink salmon as learned from tag
ging and experimental fishing. There is little new infor
mation bearing on the origin of pink salmon from mor-

phological and meristic characters, scales, parasitological 
and serological studies. 

" 2. Studies on the direction of movement and vertical 
distribution are reported. 

"3. Tagging by Japan was carried out by four research 
vessels in the central and western North Pacific and in the 
Okhotsk Sea during the period April to August. Experi
ments in the Okhotsk Sea were the first in this area since 
World War II. Most recoveries from western North 
Pacific tagging were made at sea within a short time and 
distance of release. Although more fish moved northward 
than southward, there was movement in all directions 
forming a mixed pattern. Further analysis must await 
receipt of coastal returns from the U.S.S.R. Additional 
tag returns from the 1961 tagging bear out previous findings 
that pinks originating along the entire coast of Okhotsk 
Sea occupy waters southeast of the Kurile Islands, and 
that few East Kamchatka pinks are mixed with them. 

"4. The 1962 results indicate a significant proportion 
of northwest Alaskan pink salmon in eastern Aleutian 
waters and a relative scarcity of North American pinks in 
the central Aleutians. 

" 5. Winter operations were conducted for the first time 
in 1962 and it was learned that pink salmon are not 
present in appreciable numbers north of 4l 0 N. in the 
Aleutian area or north of 46°N. in the Gulf of Alaska. 
Apparently, sampling was not extended far enough to 
the south to describe the winter distribution. 

" 6. A very large amount of information was obtained 
in 1962 regarding the spring and summer distribution of 
the species in the Gulf of Alaska and the areas occupied 
by separate major stocks within this region. 

" 7. Tagging in the Gulf on a scale similar to that of 
1962 is needed for two or three additional years to compare 
results between odd and even year cycles, and between 
different generations within the cycle." 

m. Distribution of chum salmon. The report of the 
Sub-Committee on Chum Salmon, as adopted by the 
Committee on Biology and Research and the Commis
sion, is contained in full in the Proceedings- of the 
Ninth Annual Meeting (1962). The following sum
mary is taken verbatim from the Proceedings: 

"The results of tagging from 1956 to 1962 and study of 
age composition data (for 1959 to 1961) and scale data 
(for 1956 to 1958) indicate: 

" 1. Intermingling between chums of Asian and conti
nental North American origins occurred at least between 
153°W. and 180° and possibly as far west as 170°E. and 
as far east as 145°W. 
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" 2. Tagging data indicate : 

" (a) That for maturing chums m May and June, the 
approximate division between areas where North American 
and Asian chums predominated lay somewhere between 
170°W. and 175°W. near the Aleutians and probably 
between the same longitudes farther north in the Bering 
Sea. During April and May in 1961 and 1962, Asian 
chums appeared to predominate in an area south of the 
Alaskan Peninsula, westward from 153°W. between 45°N. 
and 48°N. 

" (b) Later in the season (from July to September) most 
mature chums bound for the summer-run areas of the 
northern U.S.S.R. and northern Alaska had left the central 
Aleutian area leaving behind immature chums and mature 
chums bound mainly for the late spawning streams of Asia. 

" (c) In the mid-Aleutian area chums originating in 
both northern (summer-run) and southern (autumn-run) 
streams of Asia were present. Almost all the North Ameri
can chums present originated in the northern (summer-run) 
Alaskan streams draining into the Bering Sea. 

" (d) In the Gulf of Alaska, chums originating in North 
American streams draining into the Bering Sea intermingled 
extensively with those originating in the streams draining 
into the Gulf of Alaska. 

" 3. Scale studies showed that among samples contain
ing mixtures of matures and immatures taken in the central 
ocean area, the approximate division between chums with 
Asian-type scale characteristics and those with North 
American-type scale characteristics appeared to lie at 
about 175°W." 

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 Proceedings of the Ninth Annual Meeting 
( 1962). The following summary is taken verbatim 
from the Proceedings : 

"Catches of Asian and North American coho and chinook 
salmon were compared for the period 1954-1961. They 
were, respectively, 4.6 and 6.3 million coho, and 168,000 
and about three million chinook. 

" Further study of the ocean distribution of coho and 
chinook salmon indicated a wider distribution of chinook 
in the Okhotsk Sea than was known previously. Other
wise, the known distributions of these two species remain 
similar to those described in the 1961 Report of the Com
mittee on Biology and Research. 

"Tagging results were similar to those described for 
previous years, with the exception that a coho tagged off 

Southeast Kamchatka was recovered on the east coast of 
Sakhalin. 

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

v. Oceanography of the North Pacific. The Commis
sion has sponsored a continuing study of the oceanog
raphy of the North Pacific Ocean for the primary 
purpose of understanding the effects of environmental 
conditions and changes on the various stocks of fish 
with which the Commission is concerned. Oceano
graphic research institutions and scientists from the 
three countries continued their program of studies 
in 1962. Among the most significant findings were 
the confirmation of the relatively permanent position 
of the Subarctic boundary at about latitude 42° North 
and the existence of the Alaskan Stream Domain 
south of the Aleutian Islands during winter at longi
tude 175° West. 

Three oceanographers, Messrs. A.J. Dodimead of 
Canada, F. Favorite of the United States and T. 
Hirano of Japan, completed and submitted to the 
Commission for publication a comprehensive report 
entitled "Review of Oceanography of the Subarctic 
Pacific Region". The manuscript was approved 
for publication and will be distributed in 1963 as a 
scientific bulletin forming a part of the Commission's 
comprehensive report on the salmon of the North 
Pacific Ocean. 

8(d) Research Plans for 1963 

At each annual meeting of the Commission members 
of the Committee on Biology and Research consider 
research plans for the coming year under the general 
program adopted by the Commission in 1954 and 
modified from time to time thereafter. Research plans 
for 1963 were then tentative in nature and are subject 
to modification as each participating agency deter
mines more precisely the amount of funds, equipment 
and manpower it will have available. Continuing 
correspondence and liaison between the research 
groups through the Commission's Secretariat aids in 
developing and coordinating the research plans each 
year. It appeared that the scale of research in 1963 
would be approximately the same as that prevailing 
in 1962. 

i. Studies of the distribution and movements of salmon 
on the high seas. Research by Canada on this subject 
is carried out by the Fisheries Research Board of 
Canada through its Biological Station at Nanaimo, 
B.C. It was planned to use three or four chartered 
vessels, fishing for salmon with floating longline gear, 
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in the Gulf of Alaska. In addition, the new Canadian 
research vessel, the 177 ft. G.B. Reed, would supple
ment their operations in more distant areas, especially 
to the south and southwest. Major emphasis will be 
on the capture of salmon for tagging. 

Japanese salmon investigations are carried out by 
the Research Division of the Fisheries Agency of 
Japan. It was expected that 13 research vessels would 
study salmon distribution and collect salmon samples 
during the period from April through August, 1963. 
The gear employed will be driftnets and floating 
longlines. The area of operation would be the North 
Pacific Ocean and Bering Sea, mainly in the central 
and western parts, and the Okhotsk Sea and the Sea 
of Japan. In addition, biological data and salmon 
samples will be collected on the motherships of the 
high seas salmon fishing fleets. Studies of the dis
tribution of immature salmon and of the vertical 
distribution of salmon will be continued. Three 
research vessels will use longlines to collect salmon 
for tagging throughout the region mentioned above 
during the period from April through August. 

United States scientists operating under the direc
tion of the Biological Laboratory of the Bureau of 
Commercial Fisheries in Seattle, Washington, and the 
Fisheries Research Institute of the University of 
Washington, will continue their studies of the dis
tribution of salmon and the tagging of salmon on the 
high seas during 1963. Cruises in the autumn, 
winter and summer are planned. Vessels employing 
purse seines and longlines will take salmon for tagging 
in four principal oceanic areas during 1963. In both 
sampling and tagging operations, special attention 
will be given to the distribution and movements of 
immature salmon. 

u. Racial studies. The Commission has long 
conducted studies to identify the " race " or geo
graphical origin of each major population of each 
species of salmon found on the high seas. A variety 
of techniques are employed in this investigation, since 
there is no single infallible means by which each 
population of each species may be identified. 

Canadian scientists in 1963 will conduct no racial 
studies other than completion of reporting of present 
studies based on variations in chum salmon scales and 
parasitological examination of the limited samples 
of sockeye collected during the winter of 1962 by the 
United States. 

Japanese scientists will continue studies of the scale 
characteristics and growth of salmon. Methods of 
distinguishing salmon races on the high seas, based 

on use of the degree of gonad maturation and weight 
composition, will be further developed. 

United States scientists have made a critical ex
amination of the results of past morphological studies 
which has indicated that further work would contrib
ute little additional knowledge of the distribution of 
North American and Asian salmon near the Aleutian 
Islands. Accordingly, field work will be gradually 
discontinued and emphasis will be given to completing 
analysis of materials collected in past years. Scale 
samples have been demonstrated to be practical and 
reasonably accurate in identifying stocks of North 
American and Asian sockeye salmon and United 
States scientists will intensify studies in this field. 
Basic immunological studies on the use of sera for 
identification of stocks of salmon will be continued. 
Much of this work is now done aboard research 
vessels on the high seas. New methods of racial 
identification will continue to receive study. 

m. Oceanographic investigations in 1963. The major 
features of the structure, circulation and distribution of 
properties in the waters of the northeast Pacific have 
been established. Therefore, Canadian oceanogra
phers do not propose to carry out a large scale 
synoptic survey such as that of 1962 and preceding 
years. Canadian plans to follow changes in oceanog
raphic conditions and circulation will include con
tinued observations at the weather ship located at 
50°N., l45°W., and oceanographic sections from 
there to the North American coast at six or three 
week intervals. Observations at shore stations will 
be continued as will monthly computations of water 
transports in the North Pacific. Efforts to improve 
the oceanographic information service established in 
1961 will be continued. Data already on hand will 
be analyzed, especially in relation to fisheries problems 
and oceanographic observations will be made in 
conjunction with studies of salmon distribution on 
the high seas. 

Japanese scientists will continue oceanographic 
observations in the North Pacific and Bering Sea on 
about the same scale as in 1962. Intensive investiga
tions will be made in certain areas that are important 
in relation to the distribution of salmon. One vessel 
will be used exclusively for oceanographic investiga
tions and information for oceanographic analysis also 
will be obtained from other research vessels and 
motherships. 

United States scientists will continue to monitor 
temperature conditions in the North Pacific Ocean 
and Bering Sea during salmon research cruises. In 
addition, United States scientists will begin the in-
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vestigation of a specific area in the northeast Pacific 
(40°-48°N.; east of longitude 145°W.) with the 
objective of ascertaining the type and amount of 
data required for short and long term predictions of 
oceanographic conditions. 

iv, Other fields of research. Canadian scientists will 
continue investigations of primary productivity and 
studies of various aspects of salmon ecology on the 
high seas. United States scientists will continue 
their studies of the ocean growth and mortality of 
salmon. The development of suitable methods of 
study and analysis for determining rates of ocean 
mortality has been a most difficult problem and in
creasing attention will be paid to this question. 

8(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 
abstention, 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 th,e 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) subject to an extensive research program to discover 
whether the stock is being fully utilized and to find 
how its productivity may be maintained at a maxi
mum. 

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 stocks for absten
tion 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 annual 
meeting. 

With respect to salmon abstention, the conclusion 
reached -by the Commission, as entered in the record 
of the final plenary session of the 1962 Annual Meeting, 
is as follows : 

"The Commission makes no recommendation at 
this time that any stocks of salmon be removed from 
the Annex to the Convention." 

The effect of the above conclusion is that there 
will be no change in the salmon stocks under absten
tion in 1963; all salmon in the waters defined by the 
Treaty will remain under abstention. 

8(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 1962 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 
transmittal to the governments of the member coun
tries: 

" In view of the results of scientific investigations to date 
as contained in the reports of the Committee on Biology 
and Research and in accordance with the objective of 
conservation of fishery 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 
preparing fishing regulations for future operations. Further, 
it is essential that special attention be given to implementa
tion of adequate conservation regulations (patterns of 
fishing activities) with respect to the stocks of salmon." 

This resolution was transmitted to the Contracting 
Parties shortly after the conclusion of the Ninth Annual 
Meeting on November 17, 1962. A resolution of 
identical substance was adopted by the Commission 
at its 1961 Annual Meeting and transmitted to the 
Contracting Parties. In response, the member 
governments gave assurances to the Commission that 
appropriate attention would be given to the resolution 
when domestic fishing regulations were prepared. 
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9. AcTIVITIES oF THE CoMMISSION CoNCERNING 

HALIBUT 

9(a) Background 

Halibut (Hippoglossus stenolepis) ongmating along 
the coast of North America is one of the species which 
has been under abstention by Japan since the coming 
into force of the North Pacific Convention. As such, 
it was a stock of fish which the Commission was 
required to study for the purpose of determining an
n~ally whether it continued to qualify for abstention 
under the provisions of Article IV of the Convention. 
The Commission carried out such studies and at the 
four annual meetings held from 1958 to 1961, inclu
sive, did not reach agreement as to whether the halibut 
stocks continued to qualify for abstention. Therefore, 
in accordance with the terms of the Convention, the 
Commission made no determination that any halibut 
stocks under abstention no longer met the conditions 
of Article IV. Thus, the Commission did not recom
mend that any portion of the halibut stock be removed 
from abstention. 

At the 1961 Annual Meeting, however, some special 
questions related to halibut abstention were dis
cussed. At that time the Canadian Section proposed 
and the Commission agreed to consider the topic 
" the effects of trawling for other species of bottomfish 
on the halibut stocks in the Convention area". 
Although the subject was dealt with by the Commis
sion on an in camera basis, it was reported at the final 
plenary session in 1961 that, in spite of most extensive 
discussions of the topic, no agreement was reached. 
It may be said that the Canadian and United States 
National Sections were concerned that expansion of 
trawling activities to halibut grounds south and east 
of the Aleutian Islands and the Alaska Peninsula 
would cause damage to the halibut stocks of the region, 
even though any halibut taken in trawls were returned 
to the sea in accordance with the abstention require
ments. 

9(b) Special Meeting on Halibut 

In August, 1962, in response to a proposal by the 
Canadian National Section, the Commission held a 
special meeting in Honolulu (August 13-17) for the 
purpose of considering further the subject of the 
effects of trawling for other species of bottomfish on 
the important halibut stocks in the Bering Sea and 
in the areas south and east of the Aleutians. This 
meeting, which was held in camera, brought together 
the members of the Commission and selected experts 
from each of the national sections. In addition, a 
scientist from the International Pacific Halibut 

Commission participated in the concurrent meetings 
of scientists as a consulting expert on halibut. The 
interim meeting resulted in further and extensive 
exchanges of information and views and developed a 
factual basis for formal action at the 1962 Annual 
Meeting. 

9(c) Consideration of Halibut Questions at the 
1962 Annual Meeting 

At its 1962 Annual Meeting the Commission aga-in 
conducted studies of the status of the halibut stocks 
of the eastern Bering Sea and the eastern North 
Pacific Ocean, to determine whether the stocks con
tinued to qualify for abstention under the provisions 
of Article IV of the Convention. At the conclusion 
of its studies, the Commission determined that the 
following should be read into the record of the final 
plenary session : 

" The Commission has again made the studies required by 
Article III(l)(a) of the Convention with respect to halibut 
(Annex paragraph l(a)) and reports thereon as follows: 

" Whereas the International North Pacific Fisheries 
Commission, in performing the functions described in 
Article III(l)(a) of the Convention, has determined that 
the halibut stock of the eastern Bering Sea no longer 
meets the conditions of Article IV of the Convention, it 
is recommended : 

" 1. That the stock of halibut described above be 
removed from the Annex to the International 
Convention for the High Seas Fisheries of the 
North Pacific Ocean. 

" 2. That, in order to accomplish the above, and in 
accordance with the provisions of Article VII of 
the Convention, paragraph 1, Section (a) of the 
Annex to the Convention (as amended on April 
2, 1962) be amended to read as follows: 

" (a) Halibut (Hippoglossus stenolepis) 

" The Convention area off the coast of Canada 
and the United States of America, exclusive of the 
Bering Sea, in which commercial fishing for halibut 
is being or can be prosecuted. Halibut referred 
to herein shall be those originating along the coast 
of North America. 

" With respect to all other stocks listed in Section 1 (a) of 
the Annex, no agreement was reached at this time, with 
respect to the conclusions from the studies, as to whether 
such stocks continue to qualify for abstention. The Com
mission therefore makes no recommendation at this time 
that any halibut stocks other than the stock of halibut of 
the eastern Bering Sea no longer meet the conditions of 
Article IV." 
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This recommendation was formally transmitted to 
the governments of the three Contracting Parties on 
November 26, 1962. No replies had been received 
by the close of 1962. Such recommendations do not 
take effect until the date on which approval has been 
received from all three Contracting Parties. 

At the Ninth Annual Meeting, the Commission also 
accepted a proposal by the Japanese National Section 
for the holding of an interim in camera meeting of the 
Commission to discuss problems of halibut conserva
tion in the Bering Sea. The need for tripartite 
conservation measures will arise if the governments 
of the three member countries accept the Commis
sion's recommendation for removal of halibut of the 
eastern Bering Sea from abstention and a joint fishery 
by fishermen of the three nations is instituted. The 
meeting was scheduled to be held in Tokyo, Japan, 
beginning on February 5, 1963. 

At the Ninth Annual Meeting, the Commission 
again studied the question of the effects of trawling 
on the halibut stocks in the Convention area. The 
Commission reported as follows on the question: 

" During the Commission's deliberations on the effects of 
trawling on the halibut stocks in the Convention area, 
the Japanese National Section revealed 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 in
cidentally will be returned 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 end of 1962, preliminary arrangements for 
licensing and departure of the vessels referred to 

above were under way in Japan. It was anticipated 
that scientific observers from the three countries 
would be exchanged and would be present aboard 
groundfish research vessels and the experimental 
commercial fishing vessels in the area. 

The Commission established a small group of 
scientists to hold consultations on the question of 
data to be collected from the Japanese experimental 
trawlers in the Gulf of Alaska. Data collected from 
the experimental and bottomfish fisheries of the 
region are to be made available to the Commission. 

At the 1962 Annual Meeting, the Commission also 
agreed to a Canadian proposal for establishment of 
a sub-committee under the Committee on Biology 
and Research to consider the requirements for addi
tional scientific research with respect to the halibut 
and other groundfish stocks in the eastern Bering 
Sea. The sub-committee is to begin its work by 
correspondence and is to be prepared to make a 
report and recommendations to the Commission at 
the 1963 Annual Meeting. 

10. AcTIVITIES oF THE CoMMISSION CoNCERNING 

HERRING 

lO(a) Background 

At the time the North Pacific Treaty came into 
force on June 12, 1953, the Annex provided that 
Japan would abstain from fishing 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 meridian passing through the 
extremity of the Alaskan Peninsula in which commercial 
fishing for herring of North American origin is being 
or can be prosecuted. The Treaty required the 
Commission to study these stocks of herring annually 
beginning in 1958 to determine whether they contin
ued to qualify for abstention under the provisions of 
Article IV. 

At its Sixth Annual Meeting, in 1959, the Commis
sion determined that the herring stocks off the coast 
of Alaska did not meet the abstention requirements 
and therefore recommended to the governments of the 
Contracting Parties that these stocks be removed 
from abstention. The governments of the three 
member countries agreed to this recommendation 
and herring off the coast of Alaska were removed 
from abstention on May 24, 1960. At its Eighth 
Annual Meeting, in 1961, the Commission again 
reviewed the qualification of the herring stocks fo1 
abstention and determined that herring off the coas1 
of the United States south of the entrance to the Strai1 
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of Juan de Fuca no longer met the conditions of 
Article IV of the Convention and recommended that 
these stocks be removed from the Annex to the 
Convention. This recommendation was accepted by 
all the Contracting Parties and the herring stocks off 
the coast of the United States south of the entrance 
to the Strait of Juan de Fuca were removed from the 
Annex to the Convention on the date on which the 
Commission received the third acceptance-April 2, 
1962. Thus, the situation with respect to Japanese 
abstention from herring fishing at the beginning of 
the Ninth Annual Meeting of the Commission in 
November, 1962, was that the only herring stocks 
under abstention were those in the Convention area 
off the coast of Canada in which commercial fishing 
for herring of Canadian origin is being or can be 
prosecuted. 

IO(b) Consideration of Herring Questions at the 
1962 Annual Meeting 

At the 1962 Annual Meeting the Commission again 
reviewed the evidence on the qualification of the 
herring stocks off the coast of Canada for continued 
abstention. In doing so, it had before it a substantial 
body of scientific information and analyses beginning 
in November, 1956, when the first Canadian report 
on the subject was submitted to the Commission. 
The Commission, at the conclusion ofits review of the 
situation adopted the following resolution: 

" The Commission has again made the studies required by 
Article III(l)(a) of the Convention and reports thereon as 
follows: 

"With respect to the herring stocks off the west coast of 
the Queen Charlotte Islands, the Commission adopted the 
following resolution : 

" Whereas the International North Pacific Fisheries Com
mission, in performing the functions described in Article 
III(1)(a) of the Convention has determined that the herring 
stocks off the west coast of the Queen Charlotte Islands no 
longer meet the conditions of Article IV of the Convention, 
it is recommended : 

" 1. That the stocks of herring described above be re
moved from the Annex to the International Conven
tion for the High Seas Fisheries of the North Pacific 
Ocean. 

"2. That, in order to accomplish the above, and in 
accordance with the provisions of Article VII of the 
Convention, paragraph 1, Section (b) of the Annex 
to the Convention (as amended on April 2, 1962) be 
amended to read as follows : 

" (b) Herring ( Clupea pallasii) 

" The Convention area off the coast of Canada in 
which commercial fishing for herring of Canadian 
origin is being or can be prosecuted, exclusive of (1) 
the waters of the high seas south of 48° North Latitude 
and (2) the waters of the high seas north of 51 °56' 
North Latitude and west of the Queen Charlotte 
Islands and west of a line drawn between Langara 
Point on Langara Island, Queen Charlotte Islands, 
and Cape Muzon on Dall Island in Southeast 
Alaska.* 

" With respect to all other herring stocks listed in Section 
1 (b) of the Annex, no agreement was reached at this time, 
with respect to the conclusions from these studies by the 
Commission, as to whether such stocks continue to quality 
for abstention. The Commission therefore makes no re
commendation at this time that any herring stocks other 
than the stocks of herring off the west coast of the Queen 
Charlotte Islands no longer meet the conditions of Article 
IV." 

The Commission's recommendation was transmitted 
to the Contracting Parties shortly after the 1962 Annual 
Meeting concluded on November 17, 1962. At year's 
end no reply had been received from any of the 
Contracting Parties. 

The Commission took note of the fact that certain 
herring stocks had been removed from abstention 
and that others had been recommended for removal 
and thought it possible that there might be joint 
fisheries on these stocks in the future. The Commis
sion therefore adopted a Canadian proposal to establish 
a sub-committee of the Committee on Biology and 
Research to consider the requirements for scientific 
research for herring stocks in areas not under absten
tion and to provide the Commission with a report 
and recommendations thereon at the time of the 1963 
Annual Meeting. Preliminary consideration of their 
assignment was given by members appointed to the 
sub-committee at the 1962 Annual Meeting. Their 
work will continue during 1963. The sub-committee 
is to work in conformity with the provisions of the 
Convention with respect to the promotion and coor
dination of scientific studies necessary to ascertain the 
conservation measures required to secure the maximum 
sustained productivity of fisheries of joint interest. 

II. AcTIVITIEs oF THE CoMMISSION CoNcERNING 

KING CRAB 

Article III(I)(c)(i) of the North Pacific Convention 
provides that the Commission shall study, on the 

* The Commission subsequently amended this proposed new 
language for the Annex by deletion of the following words : 
(1) the waters qf the high seas south of 48° North Latitude and (2). 
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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 
conservation agreement between such parties existing 
at the time of the conclusion of the Convention. The 
next clause of the Convention provides that the 
Commission may decide and recommend necessary 
joint conservation measures, or their relaxation, as 
a result of such studies. 

In a letter dated February 6, 1954, the Govern
ment of the United States requested the Commission 
to study the stock of king crab (Paralithodes camtschatica) 
in the eastern Bering Sea for the purpose of determin
ing the need for joint conservation measures by the 
Contracting Parties conducting substantial exploitation 
of that stock. The Commission agreed to the request 
and in 1955 scientists of Japan and the United States 
began work under a research program developed by 
the Commission. The investigation has continued 
each year since that time. In 1962, as in past years, 
the scientists advised the Commission that studies of 
the king crab of the eastern Bering Sea have not 
proceeded to a point where recommendations for 
joint conservation measures might be made. On 
this basis, the Commission has taken no action toward 
recommendation of conservation measures for the 
stock in question. 

The scientists concerned with king crab research 
stated that it is evident that fishing effort in the 
eastern Bering Sea is increasing and, although king 
crab catch data from the U.S.S.R. are not available, 
the scientists estimate that the total king crab catch 
in the eastern Bering Sea in 1962 (including the 
U.S.S.R. catch) was of the order of approximately 
seven million male crabs. Test fishing with tangle 
nets over a broad area of the eastern Bering Sea during 
the period from mid-April to mid-May indicated 
broad distribution of male king crabs of commercial 
size, major concentrations being located north of 
Amak Island and north of Point Moller. There is 
some evidence that the distribution in late May 
through June was similar. Evidence indicated that 
larval crabs were being hatched from about April 
10 to about June 20. Female moulting and mating 
must have occurred between early April and early 
July. 

Analysis of tag recoveries showed that tags released 
over a broad area were taken in the relatively small 
area fished by one of the Japanese motherships. 
Yield per recruit models for the eastern Bering Sea 
king crab stock were developed to estimate the effect 

of fishing. The analyses suggest that increased fishing 
of up to eight times the 1957-1958 levels of fishing* 
would provide a greater yield than was obtained during 
1957- 1958, but yield per unit of effort would be less. 
The relationship between intensity of fishing and 
recruitment remains to be investigated. 

Research plans in 1963 will be similar to those 
followed in 1962, insofar as Japanese investigations 
are concerned. Scientists aboard the Japanese 
motherships will collect information on the size of 
crabs, catch statistics and growth rate, recover tagged 
crabs and record information on environmental 
conditions. The United States king crab research 
efforts will be directed primarily toward analyzing 
existing data with respect to migrations, changes in 
meat content, abundance, recruitment and mortality 
rates. The scientists called attention to the need for 
complete catch statistics and requested that the 
Commission take appropriate action to obtain catch 
and effort statistics for the U.S.S.R. king crab fisheries 
in the eastern Bering Sea. 

12. PUBLICATIONS BY THE COMMISSION 

The Commission reports the results of its work in 
a variety of ways. First of all, it publishes an annual 
report, separately in English and Japanese. The 
annual report contains information on Commission 
meetings, administrative activities during the year 
and summaries of research conducted for the Com
mission by research agencies of each of the member 
countries. 

Secondly, the Commission publishes, at irregular 
intervals, a scientific bulletin in separate English and 
Japanese versions of identical content. The research 
bulletin contains reports of progress and results of 
research carried out under the Commission's program. 
In some cases the reports are from national sources, 
dealing with particular investigations carried out by 
one or more scientists in a particular laboratory. In 
other cases, the reports are much broader in scope, 
representing syntheses of a great deal of information 
and usually prepared by scientists from all three of 
the member countries, working jointly. 

The Commission also prepares annually, in English 
only, a statistical yearbook containing data on im
portant fisheries of joint interest. The yearbook is 
prepared in processed form and has a limited dis
tribution. It contains data on the catches of salmon, 

* The combined Japanese and United States catch of male king 
crabs oflegal size in the eastern Bering Sea was 1,278,000 crabs 
in 1957 and 1,131,000 crabs in 1958. No other fishery is 
known to have existed in those years. 



REPORTS OF MEETINGS 15 

halibut, herring and king crab by fishermen of the 
member countries in certain waters. 

In addition, the Commission circulates among its 
own members, accredited participants in its meetings, 
and scientists taking part in its research programs, 
a wide variety of reports of research in progress, 
research plans, background papers, agendas, reports 
of meetings, newsletters, etc. Distribution of these 
materials is limited to those directly participating in 
Commission activities, with a few exceptions. 

All publications must receive approval by the Com
mission prior to publication. In the case of scientific 
materials, the manuscripts are first reviewed by a 
board of editorial referees. At the end of 1962 the 
Editorial Referees were Dr. A.W.H. Needler for 
Canada, Dr. Tasuku Hanaoka for Japan and Mr. 
D.L. McKernan for the United States. 

Beginning with this annual report, the Commission 
will list on the back cover the most up-to-date infor
mation possible on the materials published by the 
Commission. 

At the Seventh Annual Meeting of the Commission, 
in 1960, the Commission approved the preparation 
of a joint comprehensive report on the origin, dis
tribution, abundance and intermingling of conti
nental stocks of salmon on the high seas. An outline 
of the contents of the various parts or chapters of the 
joint report is contained in the Commission's Annual 
Report for 1961 (see page 10, English version). 
Work on the various chapters of this report went 
actively ahead in 1962, although problems of com
munication, travel, and the scope of the undertaking 
have made progress slower than had been hoped. 
At the 1962 Annual Meeting, the Commission 
approved the manuscripts of two chapters for publica
tion. These were Chapter IV, catch statistics for 
North Pacific salmon, by Hiroshi Kasahara of the 
INPFC Secretariat, and Chapter VI, review of 
oceanography of the Subarctic Pacific region, by A.]. 
Dodimead, F. Favorite and T. Hirano. Publication 
of these chapters in the Commission's bulletin series 
will proceed as rapidly as possible. The Editorial 
Referees reviewed the status of all remaining chapters 
of the joint report on salmon and established a 
schedule which calls for submission of the manuscripts 
of all chapters to the Commission prior to or during 
the 1963 Annual Meeting, which will be convened 
on November 4. 

13. CLOSING STATEMENTS 

It has become customary for a spokesman for each 
national section to address the Commission at the 

final plenary session of each annual meeting and to 
express the views of his section on the results of the 
Commission's deliberations. 

Commissioner Goichiro Shono, on behalf of the 
Japanese National Section, was pleased to note that 
the national sections of Canada and the United States 
recognized that portions of the halibut and herring 
stocks did not meet the abstention qualifications, thus 
agreeing with the view expressed by the Japanese 
scientists. Satisfaction was also expressed because a 
practical solution had been found for 1963 for the 
problems of exploitation of groundfish other than 
halibut in waters south of the Alaska Peninsula and 
in the Gulf of Alaska. Progress in other areas was 
encouraging, notably in the arrangements for scientific 
study and joint conservation measures for stocks rec
ommended for removal from abstention. Never
theless, it was still necessary to re-examine the im
plementation of Treaty provisions in the past in 
order to clarify the problems involved and attempt 
to solve them. 

Commissioner George R. Clark, on behalf of the 
Canadian National Section, expressed the belief that 
the Ninth Annual Meeting had recorded a good deal 
of progress and that further progress would be made 
in the future. The Canadian Section continued to 
contend that all stocks not recommended for removal 
from abstention continued to meet the Treaty re
quirements. The workability of the abstention pro
visions had been demonstrated when the Commission 
agreed to recommend removal of eastern Bering Sea 
halibut and herring west of the Queen Charlotte 
Islands from abstention. Arrangements for joint 
research on groundfish in the eastern Bering Sea and 
the Gulf of Alaska and on herring already removed 
or recommended for removal from abstention were 
gratifying to the Canadian Section. Concern was 
still felt over arrangements for protection of the 
halibut stocks in the light of expanding trawling 
operations, although some progress had been made. 

Commissioner Clarence F. Pautzke, speaking for 
the United States National Section, was gratified that 
the Commission had been able to recommend solutions 
to some of its problems, even though some of the 
decisions had been painful for his section. The 
Commission had demonstrated that it was capable of 
dealing effectively and equitably with complex and 
critical problems. Abstention had been shown to be 
a sound principle in practice as well as in theory. 

The hazard to the halibut stocks in the Gulf of 
Alaska threatened by Japanese trawling had been 
reduced to manageable proportions for 1963. More 
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permanent and certain solutions must now be sought. 
With regard to abstention, the decision to remove 
halibut of the eastern Bering Sea from abstention had 
been most difficult for the United States. However, 
the action had demonstrated the workability of the 
abstention provisions of the Treaty. The plan to 
develop conservation measures for Bering Sea halibut 
at an interim meeting in early 1963 was gratifying 
to the United States Section. 

Continuing his statement, Mr. Pautzke noted the 
disappointment of the United States Section over the 
Commission's failure to take adequate steps for the 
protection of the sockeye salmon runs of North Ameri
can origin which are exposed to the Japanese high 
seas fishery west of 175° West longitude. Protection 
was not considered adequate and the United States 
would have to look to other means of dealing with the 
problem in 1963. 
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APPENDIX II 

AGENDA 

as adopted at the 

NINTH ANNUAL MEETING- 1962 

Seattle, Washington, November 12, 1962 

1. Addresses and introductions 

2. Adoption of agenda 

3. Report on delegation memberships 

4. Meeting procedures 
(a) Attendance at meetings 
(b) Schedule of sessions 
(c) Press policy 
(d) Minutes 

5. Report of the Chairman 

6. Submission of reports by the Secretariat 

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

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

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

9. Implementation of the Protocol 

10. Effects of trawling on the halibut stocks in the 
Convention area 

11. Implementation of Article III (1) (a) of the 
Convention with respect to the stocks listed in 
the Annex 

(a) Halibut (Annex paragraph 1 (a)) 
(b) Herring (Annex paragraph 1 (b)) 
(c) Salmon of the northeastern North Pacific 

(Annex paragraph 1 (c)) 
(d) Salmon of the eastern Bering Sea 

(Annex paragraph 2) 

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

13. Consideration of administrative and fiscal 
matters 

(a) Accounts and audit 
(b) 

(c) 

(d) 
(e) 

Budget estimate for fiscal year beginning 
July 1, 1963 
Budget forecast for fiscal year beginning 

July 1, 1964 
Administrative report for 1962 
Comments on the form and nature of 
the reports submitted by Canada and the 
United States in 1962 under Articles 
III (1) (c) (iii) and X (2) of the Conven
tion 

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

14. Election of officers 

15. Other business 

16. Closing remarks 
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II. ADMINISTRATIVE REPORT FOR 1962 

by Roy I. Jackson 

Executive Director 

1. PURPOSE OF THE REPORT 

The purpose of this report is to present a factual 
summary of actions and activities of the Commission 
and its Secretariat for the period beginning with the 
adjournment of the Eighth Annual Meeting of the 
Commission on November 11, 1961, and ending on 
October 22, 1962, when committee sessions prior to 
the Ninth Annual Meeting began. 

2. OFFICERS AND STAFF 

The officers of the Commission and its standing 
committees serve for terms of approximately one year, 
beginning upon adjournment of an annual meeting 
and continuing until adjournment of the subsequent 
annual meeting. Representation in each of the offices 
rotates between Commissioners from the three member 
countries. During 1962 the officers of the Commis
sion were: Chairman, Mr. Edward W. Allen of the 
United States; Vice-Chairman, Mr. George R. Clark 
of Canada; Secretary, Mr. Iwao Fujita of Japan. 
The chairman of the Standing Committee on Biology 
and Research for 1962 was Mr. Koichiro Kobayashi 
of Japan. The chairman of the Standing Committee 
on Finance and Administration was Mr. Roger T. 
Hager of Canada. 

Mr. George R. Clark of Canada continued as 
chairman of the Ad Hoc Committee on the Protocol 
and also as chairman of the Ad Hoc Committee on 
Abstention. 

Permanent members of the Commission's Secretariat 
were unchanged from the past several years and in
cluded the Executive Director, Roy I. Jackson; 
Assistant Director, Hiroshi Kasahara; and Secretary, 
Lorraine M. Kissack. 

3. MEMBERSHIP OF THE NATIONAL SECTIONS 

In the period covered by this report the following 
members of the Commission represented each of the 
Contracting Parties: Canada; George R. Clark, 
John M. Buchanan, James C. Cameron and Roger 
T. Hager. Japan; Iwao Fujita, Masayoshi Ito (to 
October 23), Goichiro Shono (from October 23), 
Yoshimitsu Ando and Koichiro Kobayashi. The 
United States; Edward W. Allen, Milton E. Brood-

ing (to October 3), John H. Clawson (to July 21), 
Albert W. Gatov (from October 3), Fred P. McGinnis 
(from July 21) and Clarence F. Pautzke. 

4. INTERIM AcTIONS OF THE CoMMISSION 

In the interval between the 1961 and 1962 Annual 
Meetings, the Commission has voted by correspond
ence on several questions. In addition, the Commis
sion held an interim meeting in Honolulu during 
August of 1962. Although that meeting was held in 
camera, a number of administrative decisions which 
were made there can properly be reported in this 
document. 

a. The Commission approved the draft summary 
minutes of the Second (Final) in camera Session of 
the 1961 Annual Meeting and also approved the 
draft summary minutes of the Third (Final) 
Plenary Session of the 1961 Annual Meeting. 
Approval was announced in Circular Letter No. 
182, dated January 15, 1962. 

b. The Commission agreed to a proposal by the 
Canadian National Section for the holding of an 
interim meeting in Honolulu, to begin on August 
13, 1962. Approval was announced in Circular 
Letter No. 195, dated April 25, 1962. 

c. The Commission approved the following scientific 
reports for publication in its bulletin series: 

"Use of a discriminant function in the morpho
logical separation of Asian and North American 
races of pink salmon, Oncorhynchus gorbuscha (Wal
baum)", by M.H. Amos, R.E. Anas and R.E. 
Pearson. INPFC Document 412-Rev. 1; sub
mitted by the United States National Section. 

" Parasites as indicators of the geographic origin 
of sockeye salmon (Oncorhynchus nerka (Walbaum)) 
appearing in the North Pacific Ocean and adjacent 
seas", by L. Margolis. INPFC Document 466; 
submitted by the Canadian National Section. 

Approval was announced in Circular Letter No. 
196, dated April 30, 1962. 

d. The Commission gave its approval to a request 
for additional information pertaining to Article 
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III(l)(a) of the Convention. The request was 
submitted by the Japanese National Section of the 
Commission. Approval was announced in Circular 
Letter No. 199, dated June 11, 1962. 

e. The Commission reviewed and approved a 
provisional agenda for the 1962 Annual Meeting, 
subject, as usual, to final action at the annual 
meeting. This action was taken at the Commis
sion's interim meeting, August 13-17, Honolulu. 

f. 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 1962 Annual Meeting: 

Food and Agriculture Organization of the United Nations 
International Pacific Halibut Commission 
International Pacific Salmon Fisheries Commission 
Inter-American Tropical Tuna Commission 
International Commission for the Northwest Atlantic Fisheries. 

It was also agreed that if the U.S.S.R. desired to 
send observers to the Commission's meeting, an 
invitation would be extended. These actions were 
taken at the interim meeting of the Commission, 
August 13-17, Honolulu. 

g. The Commission authorized its Executive Director 
to represent the Commission as an observer at two 
meetings: (1) the Working Group on Definition 
of Fishery Oceanography of the Special Committee 
on Oceanic Research of the International Council 
of Scientific Unions. This group met in Bergen 
from September 10-15, 1962. (2) The second 
annual meeting of the Intergovernmental Oceano
graphic Commission, held in Paris from September 
20-29, 1962. Permission to attend these meetings 
was contingent on approval by all Contracting 
Parties of the full budget requested for 1962/63. 
This action was taken at the interim meeting of the 
Commission, August 13-17, Honolulu. 

h. The Commission gave its approval for publication 
of the annual report for 1961. Although formal 
written approval by all national sections was inad
vertently delayed, approval will be announced m 
a circular letter to be issued shortly. 

5. REMOVAL OF STOCKS FROM ABSTENTION 

At its 1961 Annual Meeting the Commission deter
mined that the herring stocks off the coast of the 
United States of America south of the entrance to the 
Strait of Juan de Fuca no longer met the abstention 
conditions of Article IV of the Convention. The 
Commission therefore recommended that these stocks 
be removed from the Annex to the International 

Convention for the High Seas Fisheries of the North 
Pacific Ocean. All of the Contracting Parties agreed 
to the Commission's recommendation and the stocks 
of herring described above were removed from the 
Annex to the Convention and were therefore no longer 
subject to abstention from fishing by Japan, effective 
April 2, 1962. The action of the Contracting Parties 
was announced to the Commission in Circular Letter 
No. 192, dated April 2, 1962. 

6. REsoLUTION ON CoNsERVATION 

At its Eighth Annual Meeting (1961), the Commis
sion adopted a resolution asking the Contracting 
Parties to give full consideration to the conservation 
needs of fisheries resources in the area of common 
concern when preparing fishing regulations for future 
operations. The resolution, although similar to one 
adopted at each annual meeting since 1958, added 
a statement that it was essential that special attention 
be given to implementation of adequate conservation 
regulations (patterns of fishing activities) with respect 
to the stocks of salmon. The Secretariat transmitted 
copies of the Commission's resolution to all of the 
Contracting Parties in letters dated December l, 1961. 

7. FISCAL MATTERS 

a. Accounts and Audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell & Company, for the fiscal year 
ended June 30, 1962 (INPFC Doc. 532), has been 
submitted to the members of the Commission. 

During the fiscal year 1961/62, each Contracting 
Party contributed $17,820, Canadian funds, toward 
the operating expenses of the Commission, making 
a total of $53,460 in contributions. In addition, 
the contributions were augmented by the transfer of 
$3,864.75 from the Working Capital Fund, as author
ized by the Commission at the 1961 Annual Meeting 
in order to assist in the defraying of printing costs. 
Funds were further augmented by the sum of $190.75, 
representing the interest earned on the Working 
Capital Fund bank account. The total amount -of 
money available was therefore $57,515.50. The total 
expenditures during the fiscal period were equal to 
the total funds available; i.e., $57,515.50. The 
expenditures included the sum of $4,143.37 which 
was held over into the 1962/63 fiscal period as a 
reserve for accounts payable, accrued expenses and 
legal obligations from the 1961 /62 fiscal period. 

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 
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of the Deputy Minister of Fisheries for Canada for 
safekeeping. 

b. Working Capital Fund 

The Commission has a Working Capital Fund which 
for several years has been maintained at the amount 
of $5,864. 75. On recommendation of its Committee 
on Finance and Administration, the Commission at 
its 1961 Annual Meeting authorized the reduction of 
the Working Capital Fund by the amount of $3,864.75 
and gave instructions that this amount should be 
authorized for use by the Secretariat to defray printing 
costs under the item "Other contractual services" 
in the current budget. The Working Capital Fund, 
for the time being, is to be maintained at the amount 
of $2,000.00, Canadian funds. (See item 8, INPFC 
Doc. 503, the Report of the Committee on Finance 
and Administration at the 1961 Annual Meeting.) 
No other use was made of the Working Capital Fund 
during the 1961 /62 fiscal period. 

c. Appropriations-1962/63 

The Commission's budget estimate of $71,409 for 
the fiscal year beginning July 1, 1962, as approved 
at the 1961 Annual Meeting was transmitted to all 
Contracting Parties on December 1, 1961. Formal 
acceptance of the Commission's budget estimates was 
received from the Governments of Canada and 
Japan. As this report is written (October 10, 1962), 
the Commission has not been advised of the amount 
of the contribution which will be made by the United 
States for the 1962/63 fiscal period. 

8. REPORTS FROM CoNTRACTING PARTIES 

There are two articles of the Convention which 
require periodic reports from certain Contracting 
Parties. Article III(l)(c)(iii) requires reports on 
conservation measures adopted from time to time 
with regard to stocks of fish specified in the Annex 
to the Convention (salmon, halibut and herring). 
Article X(2) of the Convention requires the Contract
ing Parties concerned to report periodically through 
the Commission to the Contracting Party which has 
agreed to abstain from the exploitation of certain 
stocks of fish on the enforcement conditions for their 
conservation measures with respect to such stocks. 
1962 was the ninth consecutive year in which such 
reports have been received by the Commission. The 
report from Canada was transmitted to the other 
Contracting Parties on September 7, 1962. The 
report from the United States under these articles 
was transmitted to the other Contracting Parties on 
August 28, 1962. 

The Executive Director is required to study these 
reports each year and comment to the Commission 
on their form and nature, in respect to the requirements 
of the Convention articles. These comments are 
being prepared and will be submitted to the Commis
sion during the 1962 Annual Meeting. 

9. CoMMISSION PUBLICATIONs 

The following is a description of the status, as of 
October 10, 1962, of each Commission publication 
which had not been printed and distributed prior to 
the 1961 Annual Meeting of the Commission. 

BULLETIN NO. 4: The exploitation, scientific investi
gation and management of herring ( Clupea pallasi) on 
the Pacific coast of North America in relation to the 
abstention provisions of the North Pacific Fisheries 
Convention. English and Japanese versions printed and 
distributed. 

BULLETIN NO. 5: Observations of molting female 
king crabs, Paralithodes camtschatica (Tilesius), by H. M. 
Sakuda; Stomach contents of the Bering Sea king 
crab, by P. A. McLaughlin and J. F. Hebard; Cur
rents in southeastern Bering Sea, by J. F. Hebard; 
Method used to distinguish between immature and 
maturing sockeye and chum salmon taken by Canadian 
exploratory fishing vessels in the Gulf of Alaska, by 
H. Godfrey; Criteria for the differentiation of mature 
and immature forms of chum and sockeye salmon in 
northern seas, by R. Ishida, K. Takagi and S. Arita; 
and Blood types in Pacific salmon, by G.]. Ridgway 
and G. W. Klontz. English and Japanese versions printed 
and distributed. 

BULLETIN NO. 6: Movement of salmon in the North 
Pacific Ocean and Bering Sea as determined by tag
ging, 1956-1958, by Allan C. Hartt. English version 
printed and distributed. Translation into Japanese com
pleted and ready for transmittal to printers as soon as funds 
are certain. 

BULLETIN NO. 7: The exploitation, scientific investi
gation and management of halibut (Hippoglossus 
stenolepis Schmidt) stocks on the Pacific coast of North 
America in relation to the abstention provisions of the 
North Pacific Fisheries Convention. English version 
printed and distributed. Japanese version being printed. 

BULLETIN NO. 8: Intraspecific differences in serum 
antigens of red salmon demonstrated by immuno
chemical methods, by G.]. Ridgway, G. W. Klontz 
and C. Matsumoto; and Continental origin of red 
salmon as determined from morphological characters, 
by F. M. Fukuhara, S. Murai, J.J. LaLanne and A. 
Sribhibhadh. English version printed and distributed. 
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Translation into Japanese in progress. 

BULLETIN NO. 9: The exploitation, scientific investi
gation and management of salmon (genus Oncorhyn
chus) stocks on the Pacific coast of Canada in relation 
to the abstention provisions of the North Pacific 
Fisheries Convention. English l!ersion printed and dis
tributed. Translation into Japanese in progress. 

BULLETIN NO. 10: The exploitation, scientific investi
gation and management of salmon (genus Oncorhyn
chus) stocks on the Pacific coast of the United States 
in relation to the abstention provisions of the North 
Pacific Fisheries Convention. English version being 
printed. Translation into Japanese in progress. 

BULLETIN NO. 11 *: Ocean conditions in the vicinity 
of the Aleutian Islands, Summer 195 7, by R. J. Cal
laway; Racial analysis of red salmon by means of 
scales, by K. H. Mosher; and Oceanographic condi
tions and salmon distribution south of the Alaska 
Peninsula and Aleutian Islands, 1956, by F. Favorite 
and M. G. Hanavan. Manuscripts of both English and 
Japanese versions reaqy for transmittal to printers as soon 
as funds are certain. 

BULLETIN NO. 12*: Use of a discriminant function 
in the morphological separation of Asian and North 
American races of pink salmon, Oncorhynchus gorbuscha 
(Walbaum), by M. H. Amos, R. E. Anas and R. E. 
Pearson; and Parasites as indicators of the geo
graphical origin of sockeye salmon, Oncorhynchus nerka 
(Walbaum), occurring in the North Pacific Ocean 
and adjacent seas, by L. Margolis. Manuscript of 
English version ready for transmittal to printers as soon as 
funds are certain. Translation into Japanese in progress. 

ANNUAL REPORTS: The English version of the Annual 
Report for 1960 has been printed and distributed. 
The Japanese version of the Annual Report for 1960 
is being printed. The 1961 Annual Report is now 
being printed in both the English and Japanese 
versions. 

STATISTICAL YEARBOOKS: The Commission's Statisti
cal Yearbook for 1961 has been compiled and dis
tributed. 

JOINT COMPREHENSIVE REPORT ON SALMON: Chapter 
IV, "Catch statistics for North Pacific salmon", by 
Dr. Kasahara of the Secretariat, has been prepared 
in manuscript form and sent to the Editorial Referees 
of the Committee on Biology and Research for their 
approval for publication. 

* The five reports listed here were subsequently combim:cl to 
form one bulletin and are being published as Bulletin II. 

Chapter VI of the joint comprehensive report on 
salmon, entitled " Review of oceanography of the 
Subarctic Pacific region", by A.J. Dodimead, F. 
Favorite and T. Hirano, has been received by the 
Secretariat in draft manuscript form (in English) and 
transmitted to the Editorial Referees of the Com
mittee on Biology and Research for their approval for 
publication. 

Strenuous efforts have been made to catch up on 
the Commission's program of publications. Delay in 
establishment of our budget for 1962/63 has prevented 
the Secretariat from sending the manuscripts of Bul
letins No. 11 and No. 12 to the printers, although these 
have been ready for several months. As in the past 
the printing of Japanese versions is somewhat behind 
the printing of the English versions. This is because 
time is required to prepare suitable translations, since 
most of the papers were originally written in English. 
Also, for economy in publication, the cuts or plates 
for the illustrations are used first in the English version 
and subsequently in the Japanese version. 

Although the matter will be reported on fully by 
the Committee on Biology and Research, the Secre
tariat would like to call specific attention to the fact 
that teams of scientists from the three countries are 
now engaged in the preparation of eight separate 
chapters of the joint comprehensive report (two having 
been completed) on the origin, distribution, abundance 
and intermingling of salmon on the high seas. The 
work is going ahead well and seems to be enjoying 
the enthusiastic participation of the scientists con
cerned. However, the task is a very large one, offer
ing many unique problems in coordination and co
operation. Again the Secretariat stresses the need to 
facilitate the interchange of scientists engaged in 
these projects. Fruits of the work are beginning to be 
apparent-as mentioned above, two chapters have 
already been completed in manuscript form and two 
others are expected by the time of the 1962 Annual 
Meeting. 

The Secretariat entered into new contracts for 
printing of the Commission's publications in both 
English and Japanese with the same excellent firm 
of printers in Tokyo who have done our work in the 
past year. The new contracts will remain in effect 
until June 1, 1963. 

10. STAFF AcTIVITIEs 

As it has since its beginning, the Secretariat of the 
Commission continues to consist of three permanently
employed persons. During the year under review we 
have employed a full-time stenographer, Miss Jean 
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Gomes, on a temporary basis. In addition, we have 
had a modest amount of part-time assistance when 
proofreading became particularly burdensome. For 
the period from July 15 to December 15, 1962, we 
have engaged the services of Dr. Mitsuko Saito, on 
leave from International Christian University, Tokyo, 
to work in our offices as a translator-interpreter. 
Miss Saito has assisted Dr. Kasahara with the prepara
tion of Japanese versions of Commission publications 
and will serve as an interpreter at the Commission's 
1962 Annual Meeting. 

The duties of the Secretariat, while remammg 
basically unchanged from past years, have been aug
mented by the heavy volume of publications with 
which the Commission is currently involved. The 
procedures of preparation of manuscripts for the 
printers, proofreading, distribution to our mailing list, 
etc., have occupied a good deal of our time. 

The interim meeting of the Commission neces
sitated a considerable amount of preparatory work and 
required the attendance of the Director and Assistant 
Director for two weeks in August. The Annual 
Report for 1961 was drafted in part by the Secretariat 
and translated in its entirety into Japanese. Late 
arrival of one of the research summaries for the 
annual report made it impossible to deliver the printed 
version into the hands of the Commissioners prior to 
the Ninth Annual Meeting. As mentioned in Item 
9 of this report, the Japanese versions of both the 1960 
and 1961 Annual Reports are at present in the hands 
of the printers. 

The Secretariat again compiled, reproduced, and 
distributed the Commission's Statistical Yearbook, 
containing catch statistics of the important fisheries 
of joint interest in the Convention area. The work of 
compilation of the yearbook is being steadily reduced, 
as more and more tables are provided by the agencies 
of the Contracting Parties in a form ready for the 
Commission to use. 

The two-volume " Proceedings of the Eighth An
nual Meeting, 1961 "was prepared and distributed to 
persons designated by each national section early in 
1962. The Japanese language version of the 1961 
Proceedings is being prepared, with the assistance and 
cooperation of the Japanese National Section, costs 
being paid by the Commission. The 1961 Proceed
ings totalled nearly :400 pages and represented a 
substantial amount of clerical work. 

As usual, the Secretariat prepared supplementary 
material for inclusion in the bound volumes of pro
ceedings of the Ad Hoc Committee on Abstention, the 

Ad Hoc Committee on the Protocol and the in camera 
sessions of the Commission. The Japanese versions 
of these proceedings have also been prepared, with 
the assistance of the Japanese National Section. 

Arrangements were continued for preparation of 
translations of certain Commission documents in 
Japan. A group of qualified persons prepares pre
liminary translations of some English documents into 
Japanese. These translations, after checking and re
vision by the Secretariat, are incorporated into manu
scripts for use by the printers in preparing Japanese 
versions of INPFC publications. Other translations 
are made entirely by the Secretariat. 

The Executive Director must again apologize for 
having prepared only one newsletter since the last 
annual meeting of the Commission. Although the 
pressure of other work and travels can be cited as 
reasons for the dearth of newsletters, another reason 
has been that summary reports of research by the 
agencies of the Contracting Parties, which seem most 
important to the newsletter, have not all come for
ward at the time requested. It is obvious that more 
time is required to fulfill such requests for informa
tion than the Secretariat has been allowing. There
fore, the Secretariat recommends that, for the future, 
each research organization concerned with the Com
mission's program undertake to send narrative sum
maries of its research plans and activities to the 
Secretariat three times yearly--on January 30, April 
30 and September 15. 

In accordance with a decision made at the 1961 
Annual Meeting of the Commission, a medical in
surance plan for permanent staff members was es
tablished shortly after the 1961 Annual Meeting. 
Premiums are paid equally by insured staff members 
and the Commission. 

During 1962, the Assistant Director, Dr. Kasahara, 
was loaned to the North Pacific Fur Seal Commission, 
to serve as an interpreter at that Commission's annual 
meeting in Ottawa in late January and February, 
1962. His travel and living expenses were paid by 
the Fur Seal Commission. From April 23 to May 
26, Dr. Kasahara was on loan to the United Nations 
Special Fund. The Managing Director of the Special 
Fund had requested that Dr. Kasahara lead a fisheries 
mission to the Caribbean area to study the possibility 
of developing the fisheries of the region. All costs, 
including salaries, were paid by the Special Fund. 
The Director has attended a number of fisheries meet
ings in the last year, including the annual meetings of 
the Association of Pacific Fisheries, the Pacific Marine 
Fisheries Commission and the Pacific Fishery Biolo-
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gists. Both the Director and Assistant Director took 
part in the interim meeting of the INPFC in Honolulu 
in August. In July, the Director and Assistant Direc
tor each attended portions of the first World Con
ference on Tuna Biology, which was held in La 
Jolla. In September, the Director represented the 
Commission as an observer at two meetings in Europe. 
These were the meeting of the Working Group on 
Fishery Oceanography which was in Bergen and the 
meeting of the Intergovernmental Oceanographic 
Commission which was in Paris. The Director 
intends to prepare a summary report on each of these 
meetings at a later date. 

In addition, the Director has conferred with Com
missioners and others concerned with Commission 
affairs in the United States and Canada on two 
occasions and in Japan on one occasion during the 
past year. 

During the occasion of the Director's visit to Japan 
in April-May, 1962, arrangements for the interim 
meeting were made, contracts for printing of Japanese 
and English versions of Commission publications were 
re-negotiated and various research activities, programs 
for exchange of data, arrangements for joint reporting, 
etc., were discussed. 

Frequent visits were made to the laboratories of 
the Bureau of Commercial Fisheries and the Fisheries 
Research Institute in Seattle and the Biological Station 
of the Fisheries Research Board of Canada at Nanaimo. 
Cooperation and coordination between those con
cerned with the Commission's activities and research 
programs continues to grow and is a most important 
element in the accomplishments of the Commission. 
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APPENDIX I 

PEAT, MARWICK, MITCHELL & CO. 
Chartered Accountants 

410 Seymour Street 
Vancouver 2 

British Columbia 

AuDITORS' REPORT TO THE CoMMISSION 

We have examined the statement of assets and liabilities of the International North Pacific 
Fisheries Commission as of June 30, 1962 and the statements of income and expenditure and 
receipts and disbursements 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, 
1962 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, MARWICK, MITCHELL & Co. 

Vancouver, B. C. 
July 18, 1962 

General funds : 
Cash in bank 

Chartered Accountants 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1962 

Assets 

Deposit with United Air Lines 

Working capital fund: 
Cash in bank 

Equipment, at cost s 9,996.61 

s 3,718.37 
425.00 

4,143.37 

2,000.00 

Less accumulated depreciation 5,237.97 4,758.64 

Liabilities 

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, 1961 S 9,405.01 
Additions during the year, net 591.60 

9,996.61 

Deduct: 
Depreciation provided in previous years : 

s 10,902.01 

54,143.37 
2,000.00 

Depreciation in current year 
s 4,238.31 

999.66 5,237.97 4,758.64 

s 10,902.01 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1962 

Income: 
Contributions from contracting parties: 

Current contribution 
Transfer from working capital fund 

Interest earned on working capital fund bank account 

Expenditure : 
Personal services 
Travel 
Transportation of things 
Communications 
Other contractual services 
Supplies 
Equipment, net 
Annual Meeting rentals 

$32,711.58 
10,138.08 

5.50 
1,943.98 
9,679.11 
2,445.65 

591.60 

STATUS OF APPROPRIATIONS 

Personal services 
Travel 
Transportation of things 
Communications 
Other contractual services 
Supplies 
Equipment 
Annual Meeting rentals 

Budget 
Appropriations 

$33,265.00 
8,000.00 

300.00 
1,200.00 

ll,000.50 
2,000.00 

500.00 
1,250.00 

$57,515.50 

Appropriations 
as modified 
by transfers 

32,711.58 
10,138.08 

5.50 
1,943.98 
9,679.11 
2,445.65 

591.60 

57,515.50 

$53,460.00 
3,864.75 

57,324.75 
190.75 

57,515,50 

57,515.50 

Expenditures 

32,711.58 
10,138.08 

5.50 
1,943.98 
9,679.11 
2,445.65 

591.60 

57,515.50 

Note: The budget appropriation for "other contractual services" has been adjusted to include 
S 3,864.75 transferred from the working capital fund (in accordance with Item 9, Document 
503- Report of the Committee on Finance and Administration-1961 Annual Meeting and 
S 190.75 received in interest on the fund. 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1962 

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

D isbursements : 
Personal services 
Travel 
Transportation of things 
Communications 
Other contractual services 
Supplies 
Equipment, net 
Annual Meeting rentals 

Excess of disbursements over receipts represented by decrease i n bank accounts : 
Balance June 30, 1961 
Balance June 30, 1962 

s 32,711.58 
10,138.08 

5.50 
1,943.98 
9,407.05 
2,445.65 

591.60 

9,311.06 
5,718.37 

s 53,460.00 
190.75 

53,650.75 

57,243.44 

s 3,592.69 

29 
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III. THE RESEARCH PROGRAM 

A. PROGRESS IN 1962 IN CANADIAN RESEARCH ON 
PROBLEMS RAISED BY THE PROTOCOL 

Fisheries Research Board of Canada, May 8, 1963 

As part ofthe Commission's program of research on 
problems raised by the Protocol, Canada carried out 
in 1962: ( 1) tagging and distribution studies of salmon 
in the northeastern Pacific using Japanese long-line 
gear, (2) study of sockeye salmon parasites to distin
guish stocks and show their distribution on the high 
seas, (3) study of chum salmon scales for the same 
purpose, and (4) studies of the oceanographic condi
tions and circulation in the northeastern Pacific. Of 
these, ( l) was the most active and productive program 
and is reported at greatest length. 

J. TAGGING AND DISTRIBUTION STUDIES IN THE 

NORTHEASTERN PACIFIC 

Four chartered vessels-Midnight Sun, Skardale, 
Western Crusader and Western Producer-were used for 
tagging and distribution studies in the region between 
the North American coast and 160°W. and between 
45°N. and 57°N. Each vessel made seven cruises 
within this region on courses intended to provide 
maximum general coverage. Fishing was carried out 
by the use of Japanese floating long-line gear under 
the supervision of an experienced Japanese fisherman 
on each vessel. Gear was set daily at dawn, weather 
permitting, and additional sets were frequently made 
later in the day. A total of 19,457 salmon and steel
head was caught in 324 sets, and 17,507 were tagged. 
Catches of anadromous fish are reported in Table I 
and early morning catches, weighted to represent 20 
skates (about 1000 hooks), are shown in Figures 1 
to 24. 

A. Distribution 

Sockeye salmon (Figures 1 to 6). From early April 
until early May, the greatest concentration was in 
the west-central part of the Gulf of Alaska, in an 
area somewhat elongated in a N.E.-S.W. direction. 
Abundance decreased consistently with increasing 
distance from this area and no catches greater than 
10 per 1000 hooks were made within I 00 miles of the 
coastline. Catches were nil or negligible in the south
eastern and northwestern parts of the region investi
gated. 

In mid-May (May 10 to 24) the area of high abun-

dance was relatively unchanged but the largest catches 
(over 200 fish per 1000 hooks) were made toward 
the N.E. and S.W. extremities of this area. Catches 
near the coast continued low, and again were particu
larly small in the southeast and northwest sectors. 

In late May and June the size of catches decreased 
and the 100-fish and 50-fish contours shifted westward. 
Coverage of the northern part of the Gulf was in
sufficient to provide contours but subsequent tag 
returns showed that many sockeye from the area of 
previous high abundance migrated to the northern 
coast of the Gulf within this period. 

Although the region surveyed in the first half of 
July was limited, the trend of decreasing numbers of 
fish per unit effort continued. No catches of more 
than 50 fish per 1000 hooks were made. On the 
other hand, sockeye were widely dispersed, with only 
one zero catch recorded. 

Sets made between July 15 and July 27 yielded no 
sockeye south of 51 °N. or along the coast of the 
Queen Charlotte Islands, and only small catches in 
the other areas covered. 

Pink salmon (Figures 7 to 12) . In the first four 
weeks of the fishing operations (April 9 to May 6) 
pink salmon were relatively plentiful in the extreme 
southeastern part of the region covered. They were 
progressively scarcer with increasing distance from 
this area and none were caught in the northwestern 
part of the Gulf. Evidently the operations (which 
were bounded by Latitude 45°N. ) did not extend far 
enough to determine the southern limit of pink salmon 
distribution at this season. 

The period May I 0 to 24 showed a northward and 
westward advance in the numbers of pinks caught 
and in total area occupied, as compared with the 
earlier period. Nil catches were still recorded in the 
extreme northwest. 

In the latter half of June the trend was continued, 
with pinks occupying nearly all areas examined. The 
largest catches were made in the central and north
central part of the Gulf and no fish were caught at the 
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FIGURE 1. Relative numbers of sockeye in catches, 
April 9-May 6. 

FIGURE 2. Relative numbers of sockeye in catches, 
May 10- May 24. 
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FIGURE 3. Relative numbers of sockeye in catches, 
May 28-June 13. 

FIGURE 4. Relative numbers of sockeye in catches, 
June 18-June 30. 

, ... 

FIGURE 5. Relative 
July 3-July 14. 
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FIGURE 6. Relative numbers of sockeye in catches, 
July 15-July 26. 
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FIGURE 9. Relative numbers of pink salmon in 
catches, May 28-June 13. 
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FIGURE 10. Relative numbers of pink salmon in 
catches, June 18-June 30. 
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FIGURE II. Relative numbers of pink salmon in 
catches, July 3-July 14. 

FIGURE 12. Relative numbers of pink salmon in 
catches, July 15-July 26. 
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FIGURE 13. Relative numbers of chum salmon in 
catches, April 9-May 6. 
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FIGURE 14. Relative numbers of chum salmon in 
catches, May 10-May 24. 

FIGURE 15. Relative numbers of chum salmon in 
catches, May 28-June 13. 

FIGURE 16. Relative numbers of chum salmon in 
catches, June 18-June 30. 
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FIGURE 17. Relative numbers of chum salmon in 

catches, July 3-July 14. 
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FIGURE 18. Relative numbers of chum salmon in 
catches, July IS-July 26. 
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FIGURE 19. Relative numbers of coho salmon in 
catches, April 9- May 6. 
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FIGURE 20. Relative numbers of coho salmon in 
catches, May 10- May 24. 
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-FIGURE 22. Relative numbers of coho salmon in 
catches, June 18-June 30. 
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FIGURE 23. Relative numbers of coho salmon in 

catches, July 3-July 14. 

FIGURE 24. Relative numbers of coho salmon in 
catches, July 15-.July 26. 



Set Time* 

MV Skardale 

1010 

2 0535 

3 0705 

4 0655 

5 0630 

6 0705 

7 0600 
8 0610 

9 0615 

10 1915 

II 0630 

12 0610 
13 1940 

14 0550 

15 1915 

16 0600 

17 2000 

18 0530 

19 1955 

20 

21 
22 
23 

24 

25 

26 

27 

28 

29 

30 
31 

32 

33 
34 
35 

36 

37 

38 

39 
40 

41 

42 

43 
44 

45 

46 

47 

48 
49 

50 

51 

52 

0555 
0605 

0615 

0530 

0540 
2005 

0540 
0525 

0545 

0525 

0520 
0515 

0510 

0506 

0530 

2005 

1950 

0545 

0505 

0500 

0510 

0445 

0440 

2005 

0410 
2000 
0430 

2000 

0425 
1945 

0430 

1940 

0500 

Date 

II April 
13 , 

14 , 

15 
16 , 

23 , 

24 , 

25 , 

26 " 
26 , 

27 
30 , 
30 , 

I May 
I 
2 , 

2 , 

3 , 
3 , 

4 " 
10 " 
II 
14 , 

18 , 

18 , 

19 , 

20 , 

21 
22 " 
29 , 
30 , 

31 

I June 
2 , 
4 , 
5 , 
6 , 
8 , 
9 , 

10 , 

II 
19 , 

19 " 
20 " 
20 , 

21 
21 
22 , 

22 " 
23 , 

23 , 

24 " 
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TABLE I. Canadian salmon catches in Gulf of Alaska- 1962. 

Total Catch 
Temp. 

Lat. N. Long. W. °C. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

53°00' 

53°30' 

56°10' 

57°00' 
55°00' 

54°30' 

55°00' 

53°10' 

53°10' 

53000' 

53°10' 
55°40' 

56°55' 

56°20' 
56°05' 

56°50' 
58°00' 

58°45' 
57°25' 

57°30' 

57°05' 

57°00' 

56°45' 

55°00' 

56°15' 

56°20' 

54°50' 

52°30' 
54°15' 

55°00' 
55°00' 

55°04' 

55°00' 

55°00' 

53°00' 

53000' 

53°00' 

52°50' 

52°35' 

51°10' 

50°35' 
48°30' 

48°50' 

48°52' 

50°10' 

50°47' 

51°35' 

51°35' 
51°55' 

52°05' 

52°05' 

52°05' 

139°55' 

144°00' 

145°00' 

141°40' 

140°00' 

134°00' 

138°00' 

141°10' 

144°10' 

145°00' 
145°15' 
142°45' 

143°00' 

143°50' 

144°20' 

144°20' 

144°25' 

145°15' 

147°16' 
148°40' 

149°10' 

145°00' 

147°10' 

141°10' 

141°15' 

144°10' 
137°30' 

137°00' 

134°20' 

135°00' 
137°45' 

140°20' 

143°00' 

145°00' 

143°40' 

142°00' 

141°40' 

136°40' 

134°40' 

132°50' 

130°00' 

125°40' 

128°25' 

128°25' 

130°05' 

130°45' 

133°00' 

133°00' 
135°10' 

135°20' 

138°00' 

138°40' 

6.2 

5.1 

4.5 

4.0 

5.0 
6.5 

6.0 

6 .0 

6.0 

6.8 

6.0 
5.2 
5.4 

5.2 

5.7 
5.2 

5.9 
5 .9 

6.9 

5.6 

5.9 

6.0 

5.7 

6.4 

6.8 

6.8 

7.4 

7.3 

8.3 

8 .0 
8 .0 

7.6 

7.5 
7.5 

7.5 

7.9 

7.8 

9.0 

9.5 

9.8 

10 . 3 
II.3 
12.2 

12.0 

13.0 

12.6 

11.9 

10.7 

II.5 
11.3 
12.2 

ll.4 

15 

20 

20 

20 

20 

10 

21 

20 

24 

5 
20 

5 
10 

15 

10 
16 

10 

10 

10 

10 

10 

10 

10 

20 

5 
15 

20 

15 

10 

20 
20 

20 

20 

10 
10 

10 

10 

20 
20 

20 

10 

10 

5 
15 

5 
20 

5 
15 

10 
20 

10 

20 

12 

II6 
79 

8 
33 

9 
68 

109 
62 

194 

38 
46 

181 

48 
192 

16 

4 

3 

63 

27 

71 

16 

103 
13 

8 
0 
I 
6 

26 

52 

29 

38 

II 
7 
2 

3 
2 

17 

2 

34 

8 
29 

23 

9 
3 

7 
42 

57 
14 

57 
4 

18 

69 
II 
47 

5 
18 

3 
2 

6 
17 

3 

10 
15 

9 
9 
3 

17 

16 

15 

3 

4 

8 
2 

2 

4 

4 
I 

17 

3 

3 

2 

2 

3 

15 

43 
87 

76 
18 

109 

18 

10 

30 

6 
69 

174 

78 
191 

91 

II 

21 
I 
9 
8 

75 

2 

64 

0 

2 

4 

5 

4 

4 

21 

0 

2 

I 

2 

Continued. 

22 

148 

102 
17 

40 

18 

Ill 
168 
76 

253 

42 
64 

250 

59 

239 
22 

19 

8 
2 

9 
81 

30 
84 

32 

ll3 
37 

55 
88 
81 
25 

156 

87 

55 
76 

9 
85 

190 
88 

194 

96 
12 

23 

12 
10 

101 

10 
138 
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TABLE I (Continued). 

Set Time* 

53 2000 
54 0510 
55 2000 

56 0520 
57 2000 
58 0510 
59 2005 
60 0445 

61 0440 
62 0515 
63 0455 
64 2020 
65 0520 
66 2025 

67 0510 
68 2025 
69 0515 
70 2025 
71 0500 

72 2020 

73 0500 
74 0445 
75 0525 
76 0530 
77 0535 

Date 

24 June 
25 .. 
26 .. 

27 
27 .. 
28 , 

28 .. 
29 .. 

4 July 
5 .. 
6 .. 
6 .. 
7 .. 
7 .. 

8 " 
8 .. 
9 .. 

10 .. 

II 
II 

12 " 
17 .. 
18 .. 

19 " 
20 " 

MV Western Crusader 

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 

0640 
0755 
0700 
0720 
0720 
0705 
1950 
0655 
0635 
2055 
0645 
0635 
0630 
0700 

0700 
0725 
0705 
0715 
0705 
2155 

2140 

0650 
0630 
0540 
0550 
0545 
0545 

10 April 

II 
13 " 
15 " 

16 " 
23 " 

2 May 

3 " 
4 " 
4 " 
5 " 
6 " 

10 .. 

15 " 
17 

18 " 
19 .. 

20 " 
21 
21 

22 " 
23 " 
24 " 
29 " 
30 .. 

31 

I June 
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Total Catch 
Temp. 

Lat. N. Long. W. °C. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

52°00' 

52°001 

54°001 

54°05' 

54°05' 
54°001 

54000' 

54°101 

55°001 

55°00' 

54°58' 
55°00' 
54°58' 
54°58' 
55°02' 
5S034' 
53°05' 
53°00' 
53°001 

54000' 

54°07' 
55°00' 
55°03' 
54°561 

53°01' 

51°00' 

50°53' 
50°50' 
51000' 

52°58' 
56°101 

49°35' 
51°00' 
52°55' 
53°40' 
54°20' 

55°58' 
56°00' 
53°30' 
48°00' 
46°30' 

46°30' 
45°40' 
48°10' 
49°00' 
51 °20' 

52°50' 

55°00' 
57°18' 
56°05' 
54°25' 
54°12' 

141°10' 

142°10' 
139°55' 
I39W 
136°15' 
136°00' 
134°00' 
134°00' 

134°05' 
137°00' 
140°01' 
142°30' 
14T30' 
145°00' 

144°58' 
143°30' 
143°07' 
136°37' 

136°10' 

134°001 

133°37' 
136°02' 
140°21' 
144°32' 
142°52' 

131°50' 

136°37' 
146000' 

153°00' 

153°30' 
152°05' 
151°00' 
149°30' 
149°00' 
149000' 

149°00' 
149°00' 

153°00' 
160°00' 
160°001 

160000' 

I5rOO' 
157°00' 
156°501 

156°50' 

157°00' 

155°45' 
152°001 

150°20' 
149°08' 
149°05' 
14S052' 

10 .7 

10 .0 
10 . 7 

10.8 
10 .9 
11.0 
10 .4 
10 . 2 

10 .8 
11.0 

10.5 
10 .0 
9.8 
9.8 

9.8 
10 .2 

9 . 5 
11.5 
11.6 

10.6 

11.6 
11.6 
11.6 
10 . 4 
11.0 

7 .2 
7 .9 
5 .9 
4 .9 

4 . 0 
5.0 
5.5 
5 .2 
5.4 
5 . 1 
5 .0 
5 .0 
5 .2 
4.8 

5.8 
6.0 

6 .6 
7.4 
6 .0 
5 . 8 

5.5 
5.5 
6.0 
6 .9 
6.8 
6 . 9 
7 .0 

5 
10 
10 

10 
10 
20 
5 

20 

20 
8 

20 
5 

20 
10 
20 
10 
10 
10 
15 

10 

15 
20 
10 
20 
20 

20 
10 
20 
25 
20 
22 

8 
17 
25 

10 
20 
15 

15 
15 
10 
10 

20 
10 
20 

5 
6 

15 

15 
15 
20 
20 
25 

2 
13 
5 
4 

10 

6 
5 

22 
2 

II 

7 

13 

7 

6 
3 

6 

2 

24 

103 
65 
36 
0 
5 

141 
122 

19 
24 

13 

8 
15 
2 

71 

10 
37 
13 
I 

33 
5 

46 
57 

!55 
82 

33 

4 
3 
7 

2 

24 

58 
3 

12 

4 
5 

10 
10 
25 
25 

7 
10 
10 
3 
5 

17 
I 
8 

13 
5 

26 
7 

II 
4 

7 
23 
6 

19 

6 
4 

31 
13 
7 

10 
58 

75 
9 

27 
14 

176 

2 

42 
43 

90 
17 
72 

41 
4 

23 
5 

12 

39 
99 
63 
II 
14 

13 
4 

6 

2 

3 
4 
4 

8 
2 

I 
6 

2 
7 
3 

2 
4 

8 

4 

4 

15 

2 

3 

4 

.,... 

2 
4 

2 

5 
129 

17 
32 
16 

187 

5 
6 

61 
52 

124 
19 
86 
29 

123 

9 
49 
5 

24 
48 

103 
79 

29 
42 
35 

23 
38 

121 
68 
41 
17 
7 

150 
135 
24 
50 
20 

19 

21 
13 

99 
20 

64 
15 
8 

38 
36 
60 
65 

166 
146 

Continued . . . 



TABLE I (Continued). 

Set Time* 

28 0610 
29 2110 
30 0600 

Date 

2 June 
2 " 
4 " 

31 0610 5 " 
32 0605 6 " 
33 0530 7 " 
34 0545 8 " 
35 0525 9 " 
36 0450 10 " 
37 0420 II 
38 0445 19 " 
39 2000 19 " 
40 0500 20 " 
41 2030 20 " 
42 0500 21 " 
43 2000 21 " 
44 0530 22 " 
45 2015 
46 0530 
47 0530 
48 2100 
49 0515 
50 2100 
51 0500 
52 2140 
53 0445 

54 0515 
55 2100 
56 0510 
57 2100 
58 0530 
59 2100 
60 0530 
61 2100 
62 0525 
63 2100 
64 0515 
65 2040 
66 0515 
67 2030 
68 0500 

22 " 
23 " 
24 
24 " 
26 " 
26 " 
27 " 
27 " 
28 " 

4 July 
5 " 

6 " 
6 " 
7 " 
7 " 
8 " 
8 " 
9 " 
9 " 

10 " 
10 " 
11 " 
II " 
12 " 

69 0500 15 " 

70 0510 16 " 
71 0515 17 " 
72 1955 18 " 
73 0545 19 " 
74 0530 20 " 
75 0540 21 
76 0555 22 " 
77 0550 23 " 
78 0550 24 " 
79 0530 25 " 
80 0520 26 " 
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Total Catch 
Temp. 

Lat. N. Long. W. •c. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

53°101 

53°00' 
51°08' 
5o•os' 
so•o2' 
so•o3' 
49°561 

50°00' 
49°14' 
48°12' 
48°39' 
49°15' 
50°05' 
5o•o0' 

50°02' 
49°58' 
50000' 
so·oO' 
50•03' 
50°35' 
52°20' 
56°05' 
56°02' 
55°461 

56°001 

55°54' 

54°10' 
54°10' 
54°12' 
54°16' 
54°16' 
52°50' 
52°00' 
52°001 

52°00' 
51°58' 
52°001 

52°001 

52°20' 
51°50' 
52°33' 
54°05' 

54°001 

54°001 

52°501 

52°03' 
52000' 
52°03' 
49°56' 
5o·oo' 
48°501 

48°55' 
48°45' 

149°061 

147"00' 
145°08' 
145°02' 
143°05' 
140"22' 
136°54' 
133°30' 
130°12' 
126°34' 
126°42' 
128°20' 
130°00' 
132°10' 
133°40' 
135°50' 
137°50' 

6.3 
6.9 
7.0 
7.7 
8.3 
8.3 
9.3 
9.3 

11.3 
11.0 
11.8 
12.5 
12.5 
11.9 
11.3 
12.1 
11.3 

139°55' II. 0 
141°30' 10.6 
145°00' 10. 0 
145°02' 8.9 
145°00' 8. 5 
141°30' 9.8 
140°35' 9.8 
138°001 10. 6 
136°40' 10.5 

133°20' II. 3 
137°00' 10.7 
139°00' 10.8 
141°101 10.5 
142°45' 9. 9 
141°40' 10.5 
141°00' 10.7 
139°00' II. 0 
137°461 10.5 
135°30' 11 . 5 
134°00' 11.8 
132°001 12.8 
132°10' 12.6 
131"06' 12 .7 
130050' 12.6 
133°46' 

137"35' 
141°05' 
139°55' 
139004' 
136°00' 
136°02' 
135°12' 
135°04' 
132°55' 
129°20' 
126°38' 

11.9 

11.9 
10.5 
12.4 
12.1 
12.8 
13.0 
13.3 
13.8 
14.5 
14.6 
11.3 

20 
10 
20 
15 
16 
19 
10 
10 
10 
15 
15 
5 

15 
5 

20 
10 
20 
10 
20 
20 
10 
20 
6 

15 
5 
5 

10 
10 
20 
10 
20 
10 
20 
10 
20 
10 
20 
10 
20 
20 
10 
20 

10 
20 
10 
20 
20 
10 
20 
20 
20 
10 
20 

158 
47 
73 
37 
3 

13 

2 

2 

2 
I 
3 
I 
6 

II 
9 

63 
5 

11 

I 

3 
2 
3 
4 
3 
4 

10 

8 
3 

14 

14 
4 

3 
6 

22 
23 
14 

14 
7 
3 

102 
17 
3 
5 

3 
I 

50 
17 
9 

14 

I 

2 
3 

77 

3 

5 
2 
2 

17 
9 

18 
13 
59 
30 
84 
85 
60 
60 
21 
73 

108 
7 

36 
I 

30 
9 

51 
18 
64 
78 
12 

117 
44 

!51 
9 

10 

49 
28 
45 
15 
53 
2 
5 

2 

5 
13 
4 

63 
9 

30 
255 

83 
II 

2 

3 

3 
3 

18 
5 
7 
4 
6 

I 

3 

3 

2 

2 

2 

2 

4 
5 

10 

3 

2 

3 

176 
62 

147 
81 
95 

206 
81 
67 
27 
73 
lll 

7 
36 

I 
34 
11 
67 
20 

124 
125 
36 

189 
55 

183 
ll 
12 

56 
31 
52 
22 
60 
7 

94 
3 

13 
9 

29 
4 

79 
19 
33 

257 

86 
34 
10 
25 
26 
16 

Continued ... 
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TABLE I (Continued). 

Set Time* Date 

MV Western Producer 

0525 
2 0708 
3 0626 
4 0626 
5 2037 
6 0615 
7 0600 
8 0635 
9 0700 

10 0647 
II 0717 
12 0658 
13 0642 
14 0615 
15 0535 
16 2133 
17 0535 
18 0543 
19 0555 
20 0550 
21 0536 
22 0527 
23 0440 
24 0417 
25 0405 
26 0421 
27 0352 
28 0404 
29 0435 
30 0430 
31 0448 
32 0515 
33 0536 
34 0541 
35 0532 
36 0519 
37 0507 
38 0455 
39 0445 
40 0420 
41 0420 
42 2055 
43 0445 
44 2100 
45 0458 
46 1927 
47 0527 
48 1928 
49 
50 
51 
52 

0541 
0525 
2015 
0511 

10 April 
II 
14 , 
15 , 
15 , 
16 , 
23 , 
24 , 
25 , 
26 , 

27 
28 , 

29 " 
2 May 

3 " 
3 , 

10 
II 

12 " 
13 , 
14 , 
16 , 

17 
18 " 
19 " 
20 , 

28 " 
29 , 
30 , 

31 

I June 
2 
4 , 
5 , 

6 " 
7 
8 , 
9 , 

10 , 

13 " 
19 " 
19 " 
20 , 
20 , 

21 
21 
22 
22 , 
23 , 
24 , 
24 , 

25 " 

ANNUAL REPORT 1962 - NORTH PACIFIC COMMISSION 

Total Catch 
Temp. 

Lat. N. Long. W. °C. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

48°53' 
49°00' 
49°20' 
51°35' 
5Z030' 
53°45' 
55°30' 
54°37' 
51°40' 
48°001 

46°001 

46°30' 
48°10' 
52°50' 
54°30' 
56°17' 
54°30' 
52°40' 
51°45' 
50°00' 
49°55' 
50°22' 
50°13' 
51°43' 
50°40' 
48°30' 
48°15' 
48°07' 
48°05' 
48°00' 
48°00' 
47°50' 
48000' 
48°00' 
49°25' 
50°47' 
51°50' 
53°00' 
53°55' 
56°001 

56°00' 
53°48' 
53°00' 
51°10' 
50°15' 
48°45' 
47°25' 
46°15' 
45°001 

45°001 

46°40' 
48°20' 

133°15' 
137°40' 
147°35' 
14go00' 

148°50' 
148°50' 
154°00' 
157°15' 
160°00' 
160000' 
159°30' 
157°00' 
157°001 

153°40' 
151°45' 
151°00' 
148°25' 
148°45' 
149°05' 
149°001 

146°10' 
141°20' 
137°20' 
133°05' 
129°25' 
126°00' 
12?D10' 
130°35' 
134°35' 
138°001 

141°50' 
146°00' 
IS0020' 
153°00' 
152°50' 
153°25' 
152°55' 
152°50' 
153°001 

150°20' 
151°00' 
151°101 

150°40' 
151°101 

150050' 
150°45' 
150°55' 
151°00' 
150°50' 
148°001 

147°501 

147°35' 

7 . I 
7 .6 
5 . 7 
4 . 5 
4.4 
4 .6 
4.4 
3.7 
3.7 
4 .8 
5 . 7 
5.9 
5.1 
4 . 0 
4 . 3 
4 . 7 
4 . 7 
5.1 
5.5 
6 . 2 
6.9 
7.3 
7.6 
8.2 
9.5 

10.9 
10 .8 
9 .4 
9.1 
9.1 
9 .0 
8.5 
7 .4 
7.5 
6 . 2 
6.2 
5.9 
6 . 1 
6 .8 
7 .9 
7 .7 
8.3 
7 . 7 
7.7 
7 .8 
8 . 2 
8 .9 

10 . 3 
11.6 
12.6 
10 . 2 
10 . 4 

28 
28 
20 
20 
10 
21 
20 
20 
10 
20 
20 
20 
15 
20 
20 

5 
20 
15 
20 
21 
15 
15 
16 
20 
20 
10 
10 
10 
12 
12 
15 
12 
15 
20 
10 
15 
15 
15 
18 
20 
15 
10 
20 
10 
20 
10 
20 
10 
20 
20 
10 
20 

4 
15 

121 
172 

94 

I 
30 
15 
17 
12 
33 
14 
2 

72 
61 

210 
109 
30 
66 
10 

5 

8 
22 
13 
19 
63 
82 
33 
40 
48 
15 

83 
31 
70 

5 

5 
19 
21 

20 
2 
3 
2 

12 
40 
16 
13 
8 

26 

18 
8 
7 
6 
4 
3 

2 

II 
I 
4 

6 
II 
16 
15 
3 

13 
8 

II 
8 

13 
55 
12 

5 

12 

4 

6 

19 3 
31 
4 

No catch 

I 
2 

2 

18 
17 

109 
131 

18 
66 
13 
72 
42 
62 
34 
24 
28 
13 
23 
22 
18 

5 

54 
16 
71 
5 

24 

3 

3 

I 
3 
4 
4 
3 
2 

9 
5 

4 
I 

2 

4 
2 
6 

35 
67 

146 
172 

114 
2 
3 
3 

43 
56 
34 
28 
41 
49 

3 
90 
70 

217 
119 
37 
89 
29 

112 
142 
22 
70 
15 
83 
58 
91 
62 
57 
42 
45 
95 

115 
59 
58 

105 
28 

142 
47 

154 
16 

39 

II 

Continued . . . 



TABLE I (Continued). 

Set Time* Date Lat. N. 

53 1926 
54 0502 
55 1944 

56 0449 
57 1954 
58 0421 
59 2032 

60 0350 
61 2055 
62 0359 
63 2036 
64 1958 
65 0404 
66 1941 

67 0353 
68 1924 
69 0346 

70 1907 
71 0400 
72 1903 
73 1928 
74 0414 

75 0440 
76 0425 
77 0411 
78 1928 
79 1856 
80 0512 

81 0450 

25 June 
26 , 
26 , 
27 , 
27 , 
28 , 
28 , 

29 , 
29 ,, 

30 , 

4 July 
5 , 
6 , 
6 , 
7 , 
7 , 
8 , 
8 , 
9 , 
9 .. 

10 , 

II 
12 , 
13 , 
14 , 
14 , 
19 , 
20 , 

21 

MV Midnight Sun 

I 0630 9 April 

2 0608 II 
3 0625 
4 0700 
5 0715 
6 0715 
7 0655 
8 0645 
9 0627 

10 0600 
II 0550 
12 0610 

13 0635 
14 0610 
15 0605 
16 0540 
17 0530 
18 0505 
19 0510 
20 0515 

21 0525 

22 
23 

0545 

0610 

12 , 

13 , 
16 , 
17 , 

18 
19 , 
20 , 

21 
26 , 
30 , 

2 May 
3 , 

4 .. 
5 , 
6 , 

14 , 
15 , 

16 , 

17 .. 
18 , 
19 , 

50005' 
51.00' 

52°10' 
52°57' 
53°55' 
55°00' 
56°10' 

56°40' 
57°33' 
58°33' 
57°20' 
5JC20' 
57005' 
57°10' 
57°05' 
56030' 

55°56' 
55°22' 
55°00' 

55°00' 
55°02' 
55°00' 

53°05' 
53000' 
53°05' 
55°00' 
54°00' 
54002' 
53°58' 

47°48' 

45°31' 
44°55' 
45°05' 
45°00' 
47000' 
47°00' 
4]000' 
4]030' 

48°00' 
49°15' 
49°55' 

47°00' 
47°10' 

47°00' 
4]000' 

4]005' 
4JC42' 
46°52' 

47°05' 

47000' 
47°00' 

47°00' 
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Total Catch 
Temp. 

Long. W. •c. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

147°50' 
148°05' 

148°00' 
147°55' 

148000' 
148°05' 
148°00' 
148°00' 
148°05' 
148°05' 

149°00' 
144°00' 
142°15' 

138°30' 
137°00' 
136°10' 
135°15' 
134°40' 
134°05' 
137°15' 
141°55' 
143°50' 
143°05' 
139°00' 
135°401 

133°30' 
134°20' 

136005' 
141°10' 

125°00' 
126°36' 

130°40' 
135°45' 
145°30' 
145°15' 
141°05' 
136°50' 
132°50' 

128°22' 
127°30' 

141°50' 
14]000' 

142°05' 

13JC40' 
133°55' 
129°45' 
128°08' 
130°30' 
134°55' 

138°55' 

142°00' 
146°20' 

9.4 
8.6 
8.0 
7.7 

8.2 
8.0 

10.7 
10 . 3 
11.0 
10.8 
10.6 
10.3 

10.0 
11.8 
II .8 
11.4 
10.3 
11.3 
10.7 
10 .8 
10.3 

9.5 
9.8 

I 1.3 
11.8 
12.7 
12.3 
12 . 7 

11.3 

8 .6 
9.3 

9.5 
9.9 
9.4 
7.8 
7.5 
8.5 
9.0 

8.6 
8.5 
6.5 

6.2 
8.1 
7.2 

8 . 3 
8.8 
9.6 
9.5 

9 . 4 

9. I 
8.8 
8.5 

10 
20 

10 
20 

10 
20 
10 
20 
10 
20 
10 
10 
15 
10 

15 
10 
15 
10 

15 
10 

10 
20 
15 
20 
20 

12 

10 
20 

20 

10 

20 
15 

10 
23 
15 
20 
20 
20 

20 
20 
15 
14 
20 

20 
15 
15 
20 
20 

20 

20 
20 

20 

15 
4 

62 

6 
25 

6 
12 
II 
10 
5 
5 

20 

4 
4 
3 
3 

2 

2 

2 
2 

3 

2 

3 
4 

2 

57 
II 
7 

2 

3 

28 
I 
5 
7 

26 

6 
16 
2 
4 

5 
5 

16 

2 
2 

2 

3 

2 

21 

58 
6 

8 

6 
4 

7 
5 
9 

34 
I 

23 
9 

24 

20 
15 

8 

4 

3 
2 

8 
21 

5 

6 

94 
4 

65 
27 
94 

50 
109 

90 

133 
35 
37 

104 

75 
118 

33 
10 

23 

67 
7 

15 
51 

100 
6 

62 

2 

57 
40 

7 
6 
2 
5 

45 
9 

95 
110 

5 
13 

28 
69 

6 
37 
43 

100 

36 
26 

8 

6 
9 

2 

2 
3 
6 
2 

7 
3 

2 

4 
II 

3 

2 

4 
I 
2 

4 

4 

3 

I 
2 

2 

2 

17 

8 

2 

5 
2 

2 
4 

6 

2 

3 

5 
2 

3 
3 

12 

3 
2 
5 
4 

7 
7 
8 

6 
147 
II 

137 
44 

148 
66 

143 
106 
!55 
49 
48 

143 
I 
3 

81 
134 
39 
19 
4 

28 
96 

73 
24 

53 
105 

9 
67 
10 

2 

65 

49 

8 
18 
10 
20 
90 
26 

124 
123 
83 

39 
38 
43 
77 
12 
43 
47 

III 
67 

58 
30 

Continued .. . 
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TABLE I (Continued). 

Set Time* 

24 0620 
25 0620 
26 2025 
27 0620 
28 0630 
29 0530 
30 0535 

31 0550 
32 0605 
33 0610 
34 0630 
35 0655 
36 0630 
37 0645 
38 0630 
39 0605 
40 0600 
41 0530 
42 2100 
43 0545 
44 2130 
45 0600 
46 2130 
47 0615 
48 2130 
49 0630 
50 2!50 
51 2130 
52 0625 
53 2130 
54 0620 
55 2130 
56 0600 
57 2130 
58 0530 
59 2130 
60 0515 

61 0500 
62 2130 
63 0530 
64 2130 
65 0550 
66 2130 
67 0600 
68 2130 
69 0540 
70 2130 
71 0545 
72 2130 
73 2130 
74 0525 
75 0530 
76 0510 

Date Lat. N. 

20 May 
21 

22 " 
23 " 
24 " 
29 " 
31 

I June 

2 " 
3 " 
4 " 
5 " 
7 

10 " 
II 
12 
!3 " 
18 " 
18 " 
19 " 
!9 " 

20 " 
20 " 
21 
21 

22 " 
23 " 
24 " 
25 " 
25 " 
26 " 
26 " 
27 
27 

28 " 
28 " 
29 

3 July 
3 " 
4 " 
4 " 
5 " 
5 " 
6 " 
6 " 
7 
7 

8 " 
8 " 
9 " 

10 " 
II 
12 " 

47°00' 
48°20' 
50°HY 
SOOI5' 
52°061 

56°10' 
55005' 

53°15' 
50°55' 
49000' 
47°05' 
45°40' 
48°25' 
51°55' 
53°35' 
54°05' 
55°15' 
55°45' 
54°47' 
54°20' 
53°25' 
52°15' 
50°35' 
49°42' 
48°15' 
47°15' 
45°00' 
47°30' 
48°25' 
49°42' 
50°45' 
52°15' 
52°54' 
54°55' 
54°42' 
55°55' 
57°00' 

57°00' 
55°20' 
54°18' 
52°37' 
51°47' 
51°45' 
51°35' 
51°48' 
52°001 

51°57' 
52°00' 
53°32' 
56°00' 
56°17' 
56°35' 
56°15' 

Total Catch 
Temp. 

Long. W. °C. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

150°30' 
152°40' 
153°04' 
153005' 
153°00' 
152°40' 
153°55' 

157°10' 
157°00' 
157°00' 
157°00' 
158°27' 
160005' 
160°00' 
160°00' 
158°00' 
154°30' 
153°00' 
155°05' 
157°001 

156°55' 
156°54' 
156°55' 
156°50' 
156°55' 
156°57' 
154000' 
154°05' 
154°00' 
154°00' 
154°06' 
154°00' 
154004' 
154°05' 
153°45' 
151°55' 
151°15' 

150°38' 
150000' 
150°07' 
150°07' 
150°00' 
149°50' 
149°47' 
147°40' 
146°00' 
146°00' 
146°00' 
146°00' 
146°00' 
145°55' 
142°22' 
139000' 

7 .6 
6.4 
6.4 
6.0 
5.6 
7.0 
6.4 

5.7 
6.0 
6.9 
8.1 
9.2 
7.0 
6.2 
5.9 
6.0 
6.5 
9.0 
7.9 
8.0 
7.7 
7.7 
8.2 
8.0 
9.0 
9.5 

12.2 
9.4 
8.7 
8.2 
7.9 
8.0 
8 .0 
9.5 
9.2 

10.1 

11.0 

10.9 
10.7 

10.3 
9.8 

10.0 
9.8 
9.5 
9.4 
9.4 

10 .0 
10.2 
10.1 
10.2 

10.3 
10.5 
11.5 

15 
20 
10 
20 
15 
20 
20 

10 
20 
20 
20 
10 
15 
10 
20 
20 
15 
15 

10 
15 
10 
15 
10 
15 
10 
15 
5 

10 
15 

10 

20 
10 
20 
10 

20 
10 
10 

15 
10 

20 
10 
15 
10 

20 
10 
i5 
10 

20 
5 

10 
15 
20 

25 

22 
70 
38 

188 
121 

12 
9 

3 
27 
50 

9 

5 
9 

10 
13 

8 
9 

51 
16 
54 

5 

7 
118 
35 

137 
2 

16 
10 
7 

II 
II 
50 
8 
8 
3 

19 
2 

12 

3 
20 
2 
6 

20 
4 
3 

13 
6 

22 
10 
22 

7 

19 
22 
21 
20 
55 
6 

15 
2 
5 

14 

8 
8 

12 
7 
8 
2 

31 

5 
6 

19 
II 
12 
2 

14 
4 

10 

5 
3 

28 

25 

4 

44 
7 
3 
2 

16 
3 

6 
3 

3 

II 
32 
26 
47 
22 
12 
4 

6 
5 
3 

5 
15 
26 
8 

20 
3 

50 

2 
16 
13 
45 
17 
42 

7 
33 
69 
59 
15 

101 

3 
20 
10 
41 
6 

25 
7 

17 

3 
48 
65 
97 

297 

4 

II 

I 
2 
4 
4 

7 

2 

2 
3 

2 

4 

10 
12 
5 
3 

5 

2 

2 

9 

10 

4 

2 

6 
3 

4 

2 

6 

51 
85 
39 

213 
132 
34 
16 

3 
57 

104 
59 
78 
86 
19 
24 
17 
20 
30 

I 

21 
32 
89 
32 
88 
12 
87 

10 

34 
30 

182 
64 

192 
4 

37 
49 
88 

77 
32 

186 
13 
31 
14 
90 
21 
55 
60 
47 
9 

57 
108 
106 
305 

Continued ... 
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TABLE I (Continued). 

Total Catch 
Temp. 

Set Time* Date Lat. N. Long. W. oc. Skates Sockeye Chum Pink Coho Chinook Steelhead Total 

77 0520 13 July 54°05' 139°00' 11.3 20 25 4 85 I 115 
78 0525 14 " 54°12' 135°15' 11.7 20 5 26 68 II 110 
79 2030 19 " 55°13' 134°35' 12.4 10 I 6 8 
80 0445 20 " 55°52' 135°45' 12.3 20 I 4 I 6 
81 0515 21 56°05' 139°00' 12.8 17 6 7 94 108 
82 0505 22 " 54°37' 136°35' 12.9 20 23 4 80 2 109 
83 0530 23 " 53°32' 134°25' 13.0 15 I 10 II 
84 0510 24 " 52°00' 133005' 15 .0 20 
85 2100 24 " 51°00' 131°25' 14.5 3 
86 0515 25 " 50°55' 131°20' 14.8 13 

• All times Pacific Daylight Time 

Season totals-all vessels 

Sockeye Chum Pink Coho Chinook Steelhead Total 
Caught 6,795 3,007 8,911 457 29 258 19,457 
Tagged 6,260 2,640 7,929 409 23 246 17,507 

two southernmost stations. In early July the largest 
catches were made in the northeast and the smallest 
at the southern boundary of the region investigated. 
In the latter part of July pinks were still plentiful in 
the northeast (west of the Queen Charlotte Islands 
and Prince of Wales Island) but only a single indi
vidual was caught at stations south of Latitude 52°N. 

Chum salmon (Figures 13 to 18). Chum salmon, 
when considered as a whole (i.e., irrespective of age), 
showed a less definite pattern of distribution than 
either sockeyes or pinks. Catches were generally 
relatively small and widely scattered. Throughout 
most of the fishing season numbers were greater in 
the central and southwestern regions of the Gulf and 
were notably small (frequently nil) towards the eastern 
coastline. 

Coho salmon (Figures 19 to 24). Although only 
taken in small numbers, this species showed a seasonal 
change in distribution very similar to that of pink 
salmon. In April and early May only one coho 
was caught as far north as 53°N. and none west of 
l46°W. A westward and northward extension of 
the territory occupied was apparent during succeeding 
weeks. In the latter half of June the best catches 
were made in the central part of the Gulf. Nil 
catches were still recorded in a considerable area at 
the western end of the region examined. 

B. Age and Maturity 

The ages of salmon caught during the season's 
operations were determined by the Scale-Reading 
Group of the Nanaimo Biological Station. 

TABLE II. Age composition of sockeye catches, by periods. 

Age 

Period 31 41 51 3. 4. 52 62 4a 5a 68 5, 6. 7. Total 

April 9 to May 6 6 9 4 1,069 650 3 3 349 143 4 3 2,243 
Per cent 0 .3 0.4 0.2 47 .6 29 .0 0 . 1 0.1 15 .6 6.4 0.2 0.1 100 

May 10 to May 24 2 3 3 709 190 3 3 433 60 9 3 1,419 
Per cent 0 .2 0.2 0.2 50 .0 13 .4 0.2 0.2 30.5 4.2 0. 1 0.6 0.2 100 

May 28 to June 13 2 8 769 139 6 277 36 4 I ,243 
Per cent 0 .2 0. 1 0.6 61.8 11.2 0.5 22.3 2.9 0. 1 0 .3 100 

June 18 to June 30 4 24 657 62 8 203 16 4 I 980 
Per cent 0.4 0. 1 2.5 67.0 6.3 0.8 20.8 1.6 0.4 0.1 100 

July 3 to July 14 2 10 245 48 5 78 5 I 4 398 
Per cent 0.5 2.5 61.6 12.1 1.2 19.6 1.2 0.3 1.0 100 

July 15 to July 26 I 103 3 5 112 
Per cent 0.9 92.0 2.7 4.4 100 

Total 16 13 50 3,552 1,092 6 25 I ,345 260 3 25 7 6,395 
Per cent 0 .3 0.2 0 .8 55 .5 17 . I 0 . 1 0.4 21.0 4. 1 0 .01 0.4 0.1 100 
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Sockeye salmon (Table II). The most important 
age groups in the catches, considering the entire 
season's operations, were, in order of rank, 42, 53 and 
52 sockeye. Two-ocean sockeye obviously were most 
numerous and formed 77% of the catch. The per
centages of the various age groups, however, changed 
through the season. Sockeye of age 42 were dominant 
throughout but their relative importance increased 
from April through July. During April and early 
May, 52 sockeye ranked second but thereafter were 
displaced by 53 sockeye. 

Through the fishing period the distribution of 
sockeye of different ages changed. During April 
and early May, when several age groups were caught, 
the numbers of 52 fish were maximal in northern 
waters, where sockeye were most abundant, and de
creased southward. Sockeye of age 42, on the other 
hand, also occurring widely, increased in numbers 
southward. South of about Latitude 54°N. they were 
the dominant age group. Sockeye of age 53 were also 
widely spread and their centre of abundance was 
located in the central Gulf. Age 63 sockeye were 
predominantly caught in the north and west areas. 
Age 32 sockeye were caught at scattered positions 
south of Latitude 50°N. 

During subsequent months the centre of abundance 
of these age groups changed. The area of maximal 
numbers of 52 sockeye appeared to move to the 
northwest. The main shift in the abundance centre 
of 42, 53 and 63 sockeye, at least until July, was west
ward. Some increase in numbers of 42 sockeye 
eastward from the central Gulf during June was also 
indicated. 

Sockeye of age 32 (immature) during May and 
June occurred farther to the north and west, but 
mainly in the central Gulf areas. Thereafter, their 
numbers declined, indicating a migration from the 
area. They were virtually absent in all areas fished 
during late July. 

Chum salmon (Table III). The season's catches 
included chum salmon ranging in age from the 2nd 
to 6th year of life. The dominant age group of the 
fish caught changed through the period of investiga
tion. From April 9 to May 24 4th-year fish were 
dominant, from May 28 to July 14 3rd-year fish and 
from July 15 to July 26 2nd-year fish. These changes 
were due to an increase in the availability of 3rd
and 2nd-year fish and a decrease in the numbers of 
older fish, many of which would be maturing and 
hence leaving the high-seas areas. 

TABLE III. Age composition of chum salmon catches, 
by periods. 

Year of life 

Period 2 3 4 5 6 Total 

April 9 to May 6 12 192 448 193 2 847 
Per cent 1.4 22.7 52.9 22.8 0.2 100 

May 10 to May 24 II 76 159 77 323 
Per cent 3.4 23.5 49.3 23.8 100 

May 28 to June 13 31 292 259 53 635 
Per cent 4.9 46.0 40.8 8.3 100 

June 18 to June 30 29 305 91 19 I 445 
Per cent 6.5 68.5 20.5 4.3 0.2 100 

July 3 to July 14 206 244 39 2 492 
Per cent 41.9 49.6 7.9 0.4 0.2 100 

July 15 to July 26 96 18 3 117 
Per cent 82.0 15.4 2.6 100 

Total 385 I, 127 999 344 4 2,859 
Per cent 13.5 39.5 34.9 12.0 0.1 100 

The distribution pattern as well as the relative 
abundance levels of chum salmon of different ages 
changed through the period. Chum salmon in their 
second year of life were caught during the early 
cruises in rather low numbers and only in the south
eastern part of the Gulf of Alaska westward to Longi
tude 150°W. During subsequent cruises they were 
caught farther to the west and north, indicating move
ment in these directions. Areas of abundance were 
located in the southwest Gulf during the latter half 
of June and in the central Gulf during the first half 
of July. Limited fishing during the latter half of 
July showed further increases in the relative availabili
ty of this age group in the central Gulf area. 

Third-year chums were caught in the early cruises 
over a wider area than 2nd-year, being absent only 
in the northwest Gulf. During the first half of June, 
3rd-year chums were present throughout the Gulf of 
Alaska but highest numbers occurred mainly in 
southern waters. Thereafter their numbers increased 
to the north and west. Two centres of abundance 
were suggested-one in the southwest part of the 
Gulf, the other in the central portion of the Gulf. 

Fourth- and 5th-year chum salmon, in contrast 
to the two younger age groups, were present during 
April 19 to May 6 in almost all areas fished. How
ever, 5th-year chums were not caught south of Lati
tude 46°N. Both these age groups were most numer
ous in northern and central waters but a secondary 
centre of abundance, of 4th-year fish particularly, 
was located in the southwest part of the Gulf. 
Through the season the relative numbers of both these 
age groups decreased. After June, 5th-year chums 
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TABLE IV. Canadian high-seas tagging 1962 ; total recoveries reported to March 31, 1963. 

Apr. 9 to May 10 to May 28 to June 18 to July 3 to July 15 to 
May 6 May 24 June 13 June 30 July 14 July 27 Total 

Sockeye 
Total tagged 2 , 331 1,446 
Total recovered 237 115 
Per cent 10.2 8.0 

Pink 
Total tagged 531 677 
Total recovered 17 16 
Per cent 3.2 2.4 

Chum 
Total tagged 872 328 
Total recovered 47 15 
Per cent 5.4 4.6 

Coho 
Total tagged 19 37 
Total recovered 5 I 
Per cent 26.3 2.7 

Chirwok 
Total tagged 6 4 
Total recovered 

Steelhead 
Total tagged 54 37 
Total recovered 3 

Total tagged 3,813 2,529 
Total recovered 310 147 
Per cent 8.1 5.8 

were virtually absent in the catches, and 4th-year 
chums present in low numbers. By considering 2nd
and 3rd-year chum salmon to be immature and 5th
year fish to be maturing, a difference in distribution 
of the two groups is indicated. (Fourth-year fish 
include both immature and maturing individuals.) 
Immature fish were mainly present in the warmer 
waters to the south and southeast, and maturing indi
viduals mainly in the cooler waters to the north and 
west. 

C. Tag Recoveries 

From a total of 17,507 anadromous fish tagged, 
1,370 (7.8%) were recovered and reported to March 
31, 1963. Recoveries by species and by tagging 
periods are summarized in Table IV. The geographi
cal distribution of tagged and recovered fish is re
corded in Tables V to VIII and Figures 25 to 48. 

Sockeye salmon (Table V, Figures 25 to 34). Com
parison of the figures shows that there was much inter
mingling of sockeye salmon stocks in the Gulf of 
Alaska from early spring to late summer (April 9 to 

1,238 826 308 Ill 6,260 
136 75 76 24 663 

11.0 9.1 24.7 21.6 10.6 

I ,653 2,227 2,221 620 7,929 
56 139 227 93 548 

3.4 6.2 10.2 15.0 6.9 

600 366 373 101 2,640 
29 13 7 I 112 

4.8 3.5 1.9 0 4.3 

54 153 132 14 409 
I 10 16 2 35 

1.9 6.5 12.1 14.3 8.6 

7 5 0 23 

44 56 40 15 246 
3 3 11 

3,590 3,635 3,079 861 17,507 
223 240 329 121 1,370 
6.2 6.6 10.7 14.0 7.8 

July 27). From the general area of concentrations 
of sockeye in the central Gulf of Alaska there were 
numerous recoveries extending from Bristol Bay to 
the Fraser River. This intermingling was at a peak 
early in the season. As the season advanced the 
maturing fish of the more northern stocks (from 
Bristol Bay to Copper River) moved out from the 
central area earliest. 

Pink salmon (Table VI, Figures 35 to 39). More 
or less close association within the Gulf of Alaska 
was evident for pink salmon which subsequently 
travelled as far north as St. Lawrence Island in the 
Bering Sea and as far south as the Strait of Georgia. 
Recoveries from earlier taggings were predominantly 
from the more northern areas (Kodiak Island and 
the Cook Inlet-Prince William Sound area). These 
fish, during the season covered by the tagging opera
tions, were considerably more widely dispersed 
throughout the Gulf than were the pinks that returned 
to Southeast Alaska and farther south. The latter 
moved into northern waters relatively close to the 
coast and it is apparent that many moved northward 
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TABLE V. Recoveries of sockeye salmon reported to March 31, 1963. 

Tagging period 

April 9 to May 10 to May 28 to June 18 to July 3 to July 15 to 
May 6 May 24 June 13 June 30 July 14 July 27 Total 

Total tagged 2,331 1,446 1,238 826 308 111 6,260 
Recoveries 

Bristol Bay 39 16 17 72 
Alaska Pen.-Unimak Is. 7 6 7 20 
Chignik Bay 13 3 5 3 24 
Shumagin Islands I 3 4 
Kodiak Island 18 II 24 10 63 
Cook Inlet 19 13 9 6 48 
Prince William Sound I I I 4 7 
Copper River 35 13 3 52 
S. E. Alaska 15 9 6 5 6 41 
Queen Charlotte Is. I I 2 
Nass River 22 5 9 5 14 3 58 
Skeena River 10 2 2 14 
Central B. C. 10 5 5 4 5 2 31 
Rivers-Smith Inlets 20 10 9 18 12 70 
West Vancouver Is. I 
Johnstone Strait-Strait of Georgia* 2 5 4 4 5 21 
Fraser River* II 13 15 10 II 9 69 
Juan de Fuca Strait* Puget Sound* 12 4 16 10 8 4 54 
Columbia River 8 10 
Oregon 2 

Total 237 115 136 75 76 24 663 
----
* Recoveries from Strait of Georgia, Fraser River, Juan de Fuca Strait and Puget Sound are grouped under" Fraser River Area" 

in Figure 34. 
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FIGURE 25. Sockeye recoveries, Bristol Bay. FIGURE 26. Sockeye recoveries, Chignik area. 
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FIGURE 31. Sockeye recoveries, Nass-Skeena area. 
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FIGURE 33. Sockeye recoveries, Rivers 

TABLE VI. 

Total tagged 
Recoveries 

St. Lawrence 1., Bering Sea 
Alaska Pen.-Unimak Is. 
Chignik Bay 
Shumagin Islands 
Kodiak Island 
Cook Inlet 
S. Kenai Peninsula 
Prince William Sound 
S. E. Alaska 
Queen Charlotte Is. 
Nass River 
Skeena River 
Central B. C. 
Rivers-Smith Inlets 
Johnstone Strait-Strait of Georgia 
Fraser River 

Total 

SOCKEYE 
Rhcrs,Smlth Inlet• 

,_, 
6 Al"ltl.l le MAT I 
0 MAY 10 til IIU.'( I" 

g ~===~ f' .M.YS tii.Y-TI" 

and Smith Inlets. 

Recoveries of pink salmon 

April 9 to May 10 to 
May 6 May 24 

531 677 

2 

2 
3 

3 
5 7 
4 2 

-----
17 16 
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FIGURE 34. Sockeye recoveries, Fraser River area. 

reported to March 31, 1963. 

Tagging period 

May 28 to June 18 to July 3 to July 15 to 
June 13 June 30 July 14 July 27 Total 

I ,653 2,227 2,221 620 7,929 

6 4 10 
3 

I I 
13 32 24 70 
8 32 39 2 84 
I I 4 
6 10 8 26 
7 7 69 40 126 
3 9 5 18 

4 2 6 
14 11 30 

14 36 49 31 142 
2 8 2 19 

4 I 6 
2 2 

56 139 227 93 548 



RESEARCH BY CANADA 47 

FIGURE 35. Pink salmon recoveries, Kodiak area. 
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FIGURE 36. Pink salmon recoveries, Cook Inlet-Prince 
William Sound. 
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FIGURE 37. Pink salmon recoveries, Southeast Alaska. 

FIGURE 38. Pink salmon recoveries, Nass-Skeena area. 
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FIGURE 39. Pink salmon recoveries, central British 
Columbia. 

considerably beyond their final destination and so 
must have turned about to migrate in a southerly 
direction. 

Chum salmon (Table VII, Figures 40 to 46). The 
great diversity of chum salmon stocks in the Gulf 
of Alaska is shown by recoveries from the western 
North Pacific, from the Sea of .Japan and from the 
Anadyr River (U.S.S.R.), as well as from North 
American localities extending from the Polar Sea to 
Puget Sound. About 50% of all recoveries were of 
fish that had travelled to the east or west coast of the 
Bering Sea, or were probably en route thereto. Only 
20% were reported from localities east and south of 
Prince William Sound. A degree of stratification 
was observed in the distribution of stocks, the fish 
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FIGURE 40. Chum salmon recoveries, far western regions. 

TABLE VII. Recoveries of chum salmon reported to March 31, 1963. 

Tagging period 

April 9 to May 10 to May 28 to June 18 to July 3 to 
May 6 May 24 June 13 June 30 July 14 

Total tagged 872 328 600 366 373 

Recoveries 
Kotzebue Sound 2 
Norton Sound 4 2 
Yukon River 13 4 
Kuskokwim River 5 
Bristol Bay 5 7 
Alaska Pen.-Unimak Is. 2 6 
Chignik Bay 
Shumagin Islands I 
Kodiak Island 2 3 4 
Cook Inlet 4 2 
Prince William Sound I I 
S. E. Alaska 5 2 2 
Central B. C. 3 
Rivers-Smith Inlets 2 

Juan de Fuca Strait-Puget Sound 2 

Washington Coast 
Japanese Mothership Fishery 3 
Hokkaido 
Japan Sea 
Anadyr River, U.S.S.R. 2 
Kamchatka 

Total 47 15 29 13 7 

6. APRIL. 9 to MAY IS 

C MAY 10 to MAY 24 
0 NAY21S to JUNE 1:5 

July 15 to 
July 27 

101 

00 

. .,. 

Total 

2,640 

4 
7 

17 
7 

13 
9 

9 
6 
4 

11 
6 
3 
2 

4 

1 
3 
2 

112 
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TABLE VIII. Recoveries of coho and chinook salmon and steelhead reported to March 31, 1963. 

Tagging period 

April 9 to May 10 to May 28 to June 18 to July 3 to July 15 to 
May 6 May 24 

CoHo 

Total tagged 19 37 
Recoveries 

Alaska Pen.-Unimak Is. 
Kodiak Island 
Cook Inlet 
Copper River 
S. E. Alaska 2 
Queen Charlotte Is. 
Nass River 
Skeena River 
Central B. C. 
Rivers-Smith Inlets 
Johnstone Strait-Strait of Georgia 
Juan de Fuca Strait 

Total 5 

CHINOOK 

Total tagged 6 4 
Recoveries 

Fraser River 

Total 

STEELHEAD 

Total tagged 54 37 
Recoveries 

Nass River 
Central B. C. 
Rivers-Smith Inlets 
Vancouver Island 
Puget Sound 
Washington Coast 
Columbia River 
Oregon 

Total 3 

which subsequently travelled farthest west and north 
being tagged mainly in the southwestern part of the 
Gulf, while those which proceeded to Southeast Alaska 
and British Columbia were distributed in the north
eastern part of the region investigated. 

Coho salmon, chinook salmon and steelhead. Recoveries 
of these species are summarized in Table VIII and 
Figures 47 and 48. 

2. STUDY OF SocKEYE SALMON PARASITES TO Dis
TINGUISH STOCKS 

The studies which contributed to knowledge of the 

June 13 June 30 July 14 July 27 Total 

54 153 132 14 409 

3 4 
I I 
3 5 10 

4 5 

3 5 
2 
2 

2 

10 16 2 35 

7 5 23 

44 56 40 15 246 

I 
2 
3 

3 3 II 

high-seas distribution of Bristol Bay and Kamchatka 
sockeye stocks were discontinued after examination 
of samples collected in 1955, 1956 and 195 7 was 
completed. The results relevant to this subject have 
been submitted for publication in the Commission's 
Bulletin series and have been summarized in earlier 
Annual Reports. In 1962 broad studies on the tax
onomy of salmon parasites was continued, and ex
periments were also started to determine the life
span of certain marine trematodes in salmon, in the 
hope that the data already on hand on the occurrence 
of these species might be made more useful to studies 
of the distribution and movements of various salmon 
stocks. 
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FIGURE 47. Coho salmon recoveries, all areas. 

FIGURE 48. Chinook salmon and steelhead recoveries, 
all areas. 

3. STUDY oF CHUM SALMON ScALES To DisTINGUISH 

STOCKS 

This study is being concluded, with the completion 
of examination of samples taken by Japanese, United 
States and Canadian vessels in 1956, 1957 and 1958. 
The additional data considered in 1962 confirmed the 
conclusions already summarized in earlier Annual 
Reports, including the presence of Asian chums in 
the eastern areas where their presence has now been 
demonstrated by tagging. 

4. OcEANOGRAPHY 

(a) Oceanographic observations in 1962 

Oceanographic research in the Subarctic Pacific 
during 1962 included: 

(i) A two-ship survey of the eastern Subarctic 
during the early summer period (May 25 to July 5). 
Two vessels, CNA V Oshawa and Whitethroat, occupied 
218 stations (Fig. 49). The period of the survey, the 
station positions and the observations were closely 
similar to those of the previous year. The data have 
been published. 

(ii) Oceanographic observations at Ocean Station 
" P " and en route to and from the station during 
alternate six-week periods (February 27-April 16; 
May 22-July 2; July 31-September 17; and October 
23- December 10) aboard CCGS St. Catharines. Ob
servations were similar to those in previous years. 
Data to August have been published . 

(iii) Preparation of weekly charts of sea surface 
temperature, depth to top of seasonal thermocline, 
magnitude (L1T) of the seasonal thermocline, and 
depth to the bottom of the thermocline. These 
charts are compiled from bathythermograph data from 
several Canadian and United States services, involving 
oceanographic, fisheries and naval vessels from both 
countries. Additional sea surface temperature data 
are obtained in weather reports from ships in transit. 

(iv) Monthly presentation of atmospheric pres
sure distributions and of transports computed from 
wind stress in the northern Pacific. These charts now 
cover the period 1955 through June 1962. 

(v) Three surveys of conditions on and immedi
ately off the continental shelf. 

(vi) Daily observations of surface temperature and 
salinity at 14light-stations. 

(b) Oceanographic conditions in 1962 

West of Longitude 145°W., the water was warmer 
(about l °C.) than observed during 1961 and almost 
as warm as during 1958 (Fig. 50). Off the British 
Columbia coast, on the other hand, water warmer 
than 7°C. at the bottom of the upper zone was not 
as extensive as during the preceding years ( 1958-
1961) (Fig. 51). The water was, however, warmer 
than during 1955 through 195 7. Salinities at the 
bottom of the upper zone were, in general, slightly 
less (0.1 to 0.2%o) than observed in 1961. 

The temperature distribution on the surface of 
salinity 33.8%o (Fig. 52) is representative of conditions 
in the non-seasonal zone below the halocline. Yearly 
variations in this distribution are indicative of changes 
in the circulation of the lower zone water. Warm 
water, greater than 6.5°C. extended slightly further 
north along the Canadian coast in 1962 than during 
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1959 through 1961 (Fig. 53). This change is op
posite to that in the upper zone waters in this area. 

The surface circulation deduced from the geo-
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potential topography (Fig. 54) shows similar features 
to those of other years. Off the Canadian coast, 
however, the circulation appeared to be relatively 
weak. 
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B. REPORT OF RESEARCH BY JAPAN FOR THE INTERNATIONAL NORTH 
PACIFIC FISHERIES COMMISSION DURING THE YEAR 1962 

Fisheries Agency of Japan 

March, 1963 

INTRODUCTION 

This report briefly summarizes the commercial 
catches of salmon and king crab by Japan in the North 
Pacific during 1962, the results of investigations by 
Japanese research vessels and the progress of research 
during the same year. 

In 1962, emphasis was placed on investigations 
aboard motherships, tagging by research vessels and 
study of the vertical distribution of salmon. Study 
of salmon distribution in waters north and south of 
the Aleutian Islands by use of research vessels was 
discontinued this year. Studies of scales of sockeye, 
chum, pink and coho salmon for the purpose of dis
tinguishing stocks were continued, with emphasis on 
the distinction between different Asian stocks. These 
scale studies, however, have not reached the stage 
where results can be reported in this summary. 

I. SALMON 

1. OFFSHORE DISTRIBUTION 

A. Collection and Analysis of Data from the 
Mothership Fishery. 

The 1962 mothership salmon fishery in the north
west Pacific began in late May and ended in late 
July. Eleven motherships, accompanied by catcher 
vessels, participated in this fishery. Table I shows 
the catches by species and ten-day period and the 
cumulative quantities of driftnets used. Of the total 
mothership catch of 19.8 million salmon, the pro
portions of sockeye, chum, pink, coho and chinook 
were 54%, 32%, 6%, 8% and 0.6% , respectively. 
Comparable figures in 1961 were sockeye, 57% ; 
chum, 27%; pink, 14%; coho, 1 % ; chinook, 0.1 % · 
Statistical areas in Table 1 are shown in Figure l. 

The pattern of operation in 1962 was character
ized by a small amount of fishing in the Bering Sea, 
as was the case in 1958. Nevertheless, the proportion 
of sockeye in the catch remained high. It is also 
noted that the catch of coho was several times higher 
than in 1961. The year 1962 being a poor cycle 
year for pink salmon, the catch of this species de-
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FIGURE I. Statistical areas used in Table I. 

creased greatly from 1961. 

The catch per tan of driftnet for each species is 
shown in Figures 2- 6 by ten-day periods and by 
statistical areas of 2° X 5° each. Tables 2 and 3 give 
age composition by sex and maturity in the commer
cial catches of sockeye and chum salmon, respectively. 
The following features may be noted from these data: 

Sockeye: The abundance of sockeye salmon in the 
northwest Pacific in 1962 was moderate, as expected 
from the abundance of different age groups in past 
years. Most of the catches were made in waters 
west of 175°E. Fishing in waters east of 175°E. indi
cated a low abundance of sockeye there. 

In the commercial catches, age groups 6a and Sa 
were dominant, followed by 64• High proportions of 
these age groups are usually characteristic of Asian 
sockeye. 

Abundance of immature sockeye was higher than 
in 1961. Immature fish of age Sa showed particularly 
high proportions. 
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TABLE I. Salmon catchU by the Japanese mothership fishery by area (5° of longitude by 2° of latitude), 
ten-day period and species, 1962. 

Species Cumulative quan-
tity of gear used 

Period Area2> Sockeye Chum Pink Coho Chinook Total (in tans) 

E6550 594 621 4 5 1,224 142,994 
238 258 3 1 500 

E6552 312 263 0 577 54,088 
118 103 1 0 223 

E7050 171 318 8 0 2 499 67' 101 
66 I28 6 0 I 20I 

May 21- E7052 208 172 4 0 385 46,456 
80 66 3 0 149 

May 31 E7550 20 40 0 61 8,120 
8 19 I 0 28 

8050 66 67 6 0 139 31,675 
27 29 5 0 6I 

E6546 I ,268 1,173 118 11 2,571 267,326 
574 596 80 3 1,254 

E6548 485 581 11 4 1,081 122,070 
I96 273 7 1 477 

E7046 448 262 21 2 732 97,484 
206 144 15 1 366 

E7048 209 544 9 2 764 86,311 
88 238 7 I 333 

Sub-total 3 , 780 4,041 183 0 30 8,034 932,625 
1,601 1,854 128 7 3,591 

E6550 6 5 0 11 470 
2 2 0 5 

E7050 283 307 32 2 623 87,259 
118 145 25 289 

E7052 41 35 6 0 81 11,649 
I5 15 4 0 34 

E7550 791 980 89 6 I ,866 237,073 
338 473 72 2 884 

June 1- E7552 19 12 I 32 5,585 
9 7 1 17 

June 10 8050 449 874 48 2 I ,373 220,820 
173 405 39 1 616 

E6546 294 161 23 478 41,450 
I35 80 15 231 

E6548 476 493 46 4 1,019 85,863 
18I 227 33 1 442 

E7046 89 37 6 0 131 22,569 
41 21 4 0 66 

E7048 85 206 14 0 407 65,007 
94 103 11 0 208 

E7548 98 224 10 333 51' !57 
47 110 9 166 

8048 10 57 2 0 69 10,560 
5 28 2 0 35 

Sub-total 2,741 3,390 277 17 6,425 839,462 
1,156 1,6I6 216 5 2,993 

Continued ... 
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TABLE I (Continued). 

Species Cumulative quan-

Period Area2' Sockeye Chum Pink 
tity of gear used 

Coho Chinook Total (in tans) 

E6050 284 188 39 3 514 60,382 
110 81 26 1 219 

E6550 686 345 43 8 1,082 133,281 
252 145 31 2 431 

E6552 934 421 108 8 1,471 157,995 
329 173 80 2 584 

June 11- E7050 4 3 0 7 924 
2 2 0 4 

June 20 E7052 31 36 7 0 74 9,891 
11 15 5 0 31 

E6048 180 283 90 0 2 555 57,471 
69 124 60 0 254 

E6546 496 179 30 3 709 72,999 
247 91 22 I 360 

E6548 2,363 1,217 173 23 3,775 389,092 
1,008 568 121 6 1,703 

E7048 !51 59 13 225 30,086 
69 27 10 107 

Sub-total 5,130 2,730 503 48 8,413 912,121 
2,097 1,227 356 13 3,693 

E6050 170 68 6 246 35,904 
60 30 4 95 

E6052 85 21 2 0 107 18,675 
28 8 1 0 37 

E6550 1,410 372 40 6 1,829 278,317 
580 168 30 2 779 

E6552 1,030 304 36 6 1,376 180,618 
382 129 27 2 539 

June 21 - E7050 207 57 8 273 48,968 
86 27 6 120 

June 30 E7052 79 27 9 116 17,024 
41 14 6 62 

E6048 421 225 45 7 698 95,467 
165 106 28 2 301 

E6548 1,212 433 59 9 1,713 260,728 
589 218 41 2 850 

Sub-total 4,614 1,507 204 2 32 6,359 935,701 
1,930 701 143 1 8 2,784 

E6050 872 174 31 2 3 1,082 155,693 
354 85 21 1 1 463 

E6550 2,004 333 31 18 16 2,401 344,238 
898 167 22 7 5 1,099 

E6552 1,156 298 17 7 18 1,497 206,080 
498 140 12 3 5 658 

July 1- E7050 82 23 4 2 Ill 17,723 
43 11 3 1 58 

July 10 E7052 30 11 2 44 9,328 
16 5 2 23 

E6046 54 14 12 80 9,240 
21 6 8 35 

E6048 550 112 120 16 9 807 112,708 
229 55 74 7 3 367 

Continued .. . 
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Period Area21 

E6548 

E7046 

E7048 

Sub-total 

E6050 

E6052 

E6550 

July II- E6552 

July 20 E7050 

E6048 

E6546 

E6548 

E7046 

E7048 

Sub-total 

E6550 

E6552 

July 21 - E7050 

July 31 E6546 

E6548 

E7046 

E7048 

Sub-total 

Grand Total 
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Species Cumulative quan-
---------------------------- tity of gear used 

Sockeye 

452 
237 

2 
1 

1 

5,203 
2,297 

401 
161 
250 
97 

1,260 
617 

88 
36 
67 
36 

112 
49 
8 
3 

169 

88 
16 
8 

95 
58 

2,466 
1,155 

407 
222 

51 
24 

169 
93 

24 
14 

652 
354 

24,586 
10,590 

Chum 

81 
46 

2 

1 

1 

1,049 
517 

77 
40 

102 

52 
172 
92 
21 
9 
9 
4 

45 
24 
48 
28 
84 
49 
20 
13 
36 
22 

613 
332 

51 
26 
10 
5 

27 
14 
47 

29 
6 
4 

28 
18 
47 

28 

. 216 

125 

13,547 
6,372 

Pink Coho Chinook Total (in tans) 

65 
40 

I 
1 

284 
183 

23 
16 

4 
2 

21 
14 
I 

3 
2 

31 
19 
14 
9 

49 
31 
6 
3 

10 
6 

161 
101 

4 
2 

7 
4 
2 
1 

1 

6 
3 

20 
12 

I ,631 
1,139 

37 
13 
15 
6 
I 
1 

98 
39 

13 
5 

II 
4 

116 
45 

26 
10 

124 
39 

787 
275 
834 
290 
455 
159 
690 
247 

3,057 
1,075 

75 
27 
3 
1 

163 
55 

240 
75 
55 
18 

170 
59 

532 

180 

1,238 
417 

4,395 
1,532 

7 
2 

57 
16 

2 

1 
2 

1 
20 
5 

5 
1 
8 
2 

60 
17 
40 
11 
13 
4 

27 
7 

176 

50 

12 
3 

II 
3 

17 
5 
5 
2 

3 
1 

34 

10 

82 

23 

441 
122 

643 
338 

22 
10 
4 

2 

6,691 
3,052 

517 
223 
368 
156 

1,589 
772 
Ill 
46 

108 
53 

319 
133 
916 
332 

I, 175 
470 
510 
187 
858 
340 

6,472 
2,713 

549 
281 
65 
30 

376 
169 
305 
110 
68 
25 

202 
79 

642 

235 

2,208 
930 

44,601 
19,755 

102,518 

9,429 

I, 113 

968,070 

92,831 

55,461 

255,558 

24,656 

17,500 

43,063 

126,921 

157,094 

64,479 

94,803 

932,366 

102,241 

18,360 

50,629 

45,581 

9,286 

20,445 

84,080 

330,622 

5,850,967 

1> Catch figures are given in metric tons (roman) and in thousands of fish (italics). 
21 See Figure I. 
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TABLE 2. Age composition of sockeye salmon caught by the mothership fishery, 
by sex and maturity, 1962 (in per cent). 

42 52 5, 

Female Mature 2.0 18.2 22.0 
Immature 10.2 13.4 47.0 
Sub-total 2 . 7 17.8 24.2 

Mature/Immature = 100/ 10 

Male Mature 4.9 12.7 34.5 
Immature 16 .5 8.4 48.1 
Sub-total 7.4 11.8 37.4 

Mature/Immature= 100/27 

Total 4.8 15.0 30.2 
FemalefMale= 100/82 

TABLE 3. Age composition of chum salmon caught by 
the mothership fishery, by sex and maturity, 1962 (in 
per cent). 

Age 

3 4 5 6 

Female Mature 2 59 35 4.5 
Immature 23.5 62 14 0.5 
Sub-total 4.5 59 32.5 4 

Mature/Immature= 100fl2 
----

Male Mature 5 61 31 3 
Immature 27 57 15 0.5 
Sub-total 10 60.5 27.5 2 . 5 

Mature/Immature= 100/29 

Total 6.5 59.5 30.5 3.5 
Female/Male= 100/75 

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

Chum salmon: The abundance of chum salmon in 
the northwest Pacific in 1962 was not very high. 
Chum salmon were more or less evenly distributed 
over the entire region in which fishing was carried 
out, the number of fish per tan ranging from one to 
three during the period from early May to late June. 
Abundance began to decrease in late June and the 
number of fish per tan was less than one in most areas 
in the latter part of the season. 

The age composition of chum salmon showed dom
inance of four-year-old fish followed by five-year-old 
fish. The proportion of six-year-old fish was higher 
than usual, indicating that this age group represented 
a strong year-class. Three-year-old chum salmon 
appeared in large numbers during the latter half of 
the fishing season and more than half of them were 
immatures. 

Pink salmon: The abundance of pink salmon m 

Age 

6. 6s 64 7, 74 a. 
1.2 44.1 11.0 0.4 1.2 + 
0.4 13.6 13 .9 1.3 
1.1 41.4 11.3 0.3 1.2 + 

0 .6 29.9 15 . 7 0.2 1.5 + 
0 . 2 8.8 17.5 0.6 + 
0 .5 25.3 16.1 0.2 1.3 + 

0.8 34.2 13.4 0.2 1.3 + 

1962 was very low and at about the same level as in 
1960. High concentrations of pink salmon have not 
been observed in the southwestern part of the mother
ship fishing area in recent years. At the same time, 
it has been noticed that pink salmon tend to appear in 
waters around the Komandorski Islands and Attu 
Island in slightly higher concentrations than in other 
waters during mid-June. These pink salmon are 
presumably fish bound for the Oliutorski and Karagin
ski districts. Pinks appear in these districts in some 
quantities even in even-numbered years. This tend
ency was observed to some extent in 1962 in areas 
E6552 and E7052. In 1960, pink salmon occurred 
in heavy concentrations in the western Bering Sea 
and some mothership fleets took an average catch (for 
a ten-day period) of about six fish per tan. There 
was no fishing in this area in 1962. 

Up to about 1958 the highest abundance of pink 
salmon in the southwestern part of the mothership 
fishing grounds occurred in July. As the abundance 
of pink salmon has decreased since then, the peak of 
migration has tended to occur in June rather than 
July. Abundance has been very low in July. This 
tendency was also observed in 1962. 

Coho salmon: Large catches of coho salmon by the 
mothership fishery have been generally limited within 
an area of concentration which is formed, beginning 
in mid-July, in a band of water extending from the 
vicinity of 46°N.- 170°E. toward the tip of the Kam
chatka Peninsula. Also, judging from changes in 
abundance, it has been assumed that these fish are 
moving toward West Kamchatka. The coastal 
catches of coho salmon, however, are nearly as high 
in East Kamchatka as in West Kamchatka. Ac
cordingly, the offshore distribution of coho salmon 
bound for East Kamchatka has been a question for 
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study. In 1962, catches per tan of one to three fish 
were obtained in areas E6546, E6548, E7046, E7048 
and E7050. This pattern was similar to those in 
previous years. It is reported, however, that coho 
salmon caught in waters south of Attu Island were 
moving northward. If, in the future, fishing is carried 
out in this area later in the season, valuable infor
mation might be obtained regarding the offshore dis
tribution of coho salmon bound for East Kamchatka. 

Chinook salmon: The catch per tan of chinook 
salmon has been in the vicinity of 0.01 in past years. 
No particular areas of concentration have been no
ticed, except that slightly higher ;:;atches have been 
obtained in the central Bering Sea and in the south
western part of the mothership fishing grounds. The 
same pattern of distribution was observed in 1962. 
Higher than usual concentrations, however, were 
noticed in wide areas of Aleutian waters west of 175°E. 

B. Vertical Distribution of Salmon. 

As in the preliminary experiments in 1961, the 
study of vertical distribution of salmon was carried 
out by the research vessel Etsuzan-maru. Experiments 
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FIGURE 2. Catch per tan of sockeye salmon in)he mother
ship salmon fishery, by area (5° longitude by 2° lati
tude) and ten-day period, 1962 (in number of fish). 
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FIGURE 3. Catch per tan of chum salmon in the mother
ship salmon fishery, by area (5° longitude by 2° lati
tude) and ten-day period, 1962 (in number of fish). 

were conducted in an area northwest of the Koman
dorski Islands (Stations Al-A3) in early and mid
June, in an area east of the Kamchatka Peninsula 
(Stations B4-B6) in mid and late July, and in the 
western Bering Sea (Stations C7-C9) in early and 
mid-August (Figure 7). The major subjects of study 
were: sockeye salmon presumably bound for the 
Kamchatka River at stations of group A; two-ocean
winter immature sockeye and two- to three-year-old 
immature chums at stations of group B; and one
ocean-winter sockeye at stations of group C. 

The main purpose of the experiment was to reveal 
the differences between species and between mature 
and immature fish of the same species in their swim
ming layer (in the daytime as well as at night) and 
to obtain information on the differences in feeding by 
time of day and by depth of swimming layer through 
the observation of their stomach contents. 

Gear andJishing method: Modified INPFC standard 
gillnets were used in 1961. In 1962, however, nets 
of new specifications and new mesh sizes were em
ployed. Three different mesh sizes, 76 mm., 97 mm., 
and 121 mm., were used. By combining nets of 
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FIGURE 4. Catch per tan of pink salmon in the mother
ship salmon fishery, by area (5° longitude by 2° lati
tude) and ten-day period, 1962 (in number of fish). 
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FIGURE 6. Catch per tan of chinook salmon in the mother
ship salmon fishery, by area (5° longitude by 2• lati
tude) and ten-day period, 1962 (in number of fish). 
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FIGURE 7. Stations occupied for study of the vertical 
distribution of salmon, 1962. 

these three mesh sizes, it is possible to obtain samples 
which fairly well represent the actual size composition 
of the population except for one-ocean-winter sockeye 
and small chum salmon found in May and early June. 
The float length of one tan of net was 50 m. for all 
mesh sizes and the depth of finished nets was 10 m. 
Dark green webbing was used. 

Nets for surface fishing and those for mid-water 
fishing were prepared separately. The surface nets 
consisted of five tans of 76 mm. mesh nets, five tans 
of 97 mm. mesh nets and ten tans of 121 mm. mesh 
nets. There were two units of mid-water nets, each 
unit consisting of five tans of 76 mm. mesh nets, five 
tans of 97 mm. mesh nets and ten tans of 121 mm. 
mesh nets. The mid-water nets had less floats and 
somewhat more lead weights than the surface nets 
in order to sink readily. 

The single unit of surface nets and two units of 
mid-water nets were used simultaneously at each 

Catch: Eight day sets and ten night sets were made 
and 191 sockeye, 179 chum, 52 pink, 10 coho and four 
chinook salmon were caught, the total being 436. 
The catch data are shown in Table 4. 

Vertical distribution of temperature: The representative 
depth-temperature relationships are shown in Figure 
8 for Stations A, B and C. The curves for Stations A 
and B are typical of the respective areas. At Station 
C, however, the depth of the thermocline was greater 
than 25m., while in 1961 the thermocline occurred 
from a depth of 10 m. downward in the same area 
during the same period of the year. This condition 
in 1962 was presumably caused by a low atmospheric 
pressure area (with winds of 20-30 m. sec.) that 
prevailed in the Bering Sea before the beginning of 
our experiments in this area. 

Vertical distribution of salmon (see Figure 9): Mature 
sockeye salmon. Night fishing at Station A yielded 
mature sockeye only from the 0-10 m. layer and no 
fish were caught at levels deeper than 10 m. At 
Station B, however, 20% of the total sockeye catch 
was from the 10-20 m. layer. Throughout the ex
periments in 1962, there was no catch of sockeye from 
layers deeper than 20 m. Only two fish were caught 
at Station C from the surface layer. 

Day fishing at Station A yielded sockeye only from 
the surface layer as in the case of night fishing, except 
for one fish caught from the 10- 20 m. layer. At 
Station B, no fish were caught from the surface layer 
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TABLE 4. Records of fishing by Etsuzan-maru, 1962. 

Catch by mesh size and species 

Fishing time Depth 76 mm. mesh 97 mm. mesh 121 mm. mesh 
Date Direction of cork (5 tans) (5 tans) (10 tans) 

(Station) Locality of set Net set Net hauled line s c PCoChT s c P Co Ch T s c P CoCh T 

June 3 55-15N. 0 10 4 14 
sw 15.00 01.20 10 (St. A- 1) 164- 03E. 20 

June 5* 5&-07N. 0 8 8 
E 04.51 11.52 10 (St. A- 2) 164- 54E. 20 

June 9* 56-00N. sw 03.05 13.00 30 
(St. A- 2) 164-30E. 40 

June 10 56-07N. 0 7 7 13 5 7 1 26 
NW 15.2i 01.05 10 (St. A-2) 164-37E. 

20 

June 11 5&-0SN. WSW 14.55 01.08 30 
(St. A-2) 164-34E. 40 

June 15* 55-29N. 0 2 2 5 6 
(St. A-3) 166-55E. SSE 04.17 10.40 10 1 I 

20 

June 16 55-46N. 0 I I 22 23 2 I 8 II 
(St. A-3) 167-15E. ESE 14.51 10 2 2 

20 

July 22 51-00N. 0 3 3 3 14 17 7 12 1 20 
(St. B-4) 162-00E. NNW 15.35 02.10 10 27 27 1 12 I I 15 

20 4 4 17 2 19 

July 23* 51-00N. 0 2 2 1 
(St. B-4) 162-00E. NE/E 05.25 12.03 10 1 I 1 

20 1 

July 26* 52-13N. 0 1 2 3 
(St. B-5) 163-35E. NW 05.55 13.05 10 3 4 3 5 8 

20 2 2 I 2 3 
July 29* 52-00N. 30 
(St. B-6) 166-00E. NE 04.18 13.00 40 

July 30 52- 00N. NE 14.35 03.20 30 I I 5 5 
(St. B-6) 166-00E. 40 3 3 I I 

0 7 3 II 28 4 2 4 38 
August 3 52- 00N. NNW 16.02 03.30 10 3 3 3 2 5 
(St. B-6) 166- 0!E. 20 I 

0 II 3 14 3 3 6 4 5 
August 8 58- 18N. NE 14.58 02.08 10 I I 
(St. C-7) 169- 15E. 20 I 

58- 00N. 
0 6 2 8 6 5 12 12 4 16 

August II NE 15.00 02.02 10 5 3 8 I I 
(St. C-8) 168-00E. 20 

58- 02N. 
0 2 2 

August II* 05.20 13.00 10 
(St. C-8) 167- 40E. 20 

57-00N. 0 2 2 3 2 5 
August 13* W/S 03.55 13.05 10 I I I 2 
(St. C-9) 168-00E. 20 I 

5&-59N. 0 15 15 8 8 7 3 13 
August 15 NNE 14.35 10 2 2 1 I I 
(St. C-9) 167-59E. 20 I 

Total 35 II 2 48 42 77 30 150 114 91 20 9 2 236 

• Day set. 
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FIGURE 9. Catches of sockeye, chum and pink salmon from different layers in the 
daytime and at night (in per cent). 

and only a few from the 10-20 m. and 20- 30 m. 
layers. Night fishing at Station C yielded only two 
fish (from the 10-20 m. layer) . 

Adult chum salmon. Night fishing at Station A 
yielded three fish from the surface layer and one from 
the 30-40 m. layer. The latter fish, however, might 
have been caught while the nets were sinking. Day 
fishing yielded only one fish from the surface layer. 
At Station B, eight fish were caught by night fishing 
and one by day fishing. Most were from the surface 
layer but some were from the 10-20 m. and 20--30 m. 
layers. At Station C, small numbers of adult chums 
were obtained from the 0-10 m. and 10-20 m. layers. 

Pink salmon. Only fishing at Station A3 in mid
June yielded a considerable number of pink salmon; 
fishing at all other stations resulted in poor catches of 
pink salmon. At Station A3, three layers (0-10 m., 
10--20 m. and 20-30 m.) were fished. In night fishing, 
all pinks were caught from the layers above 20 m . and 

90% were caught in the 0-10 m. layer. A total of 
24 pinks was caught at night, but day fishing on the 
following day yielded no pink salmon. 

Immature sockeye salmon. At both Stations Band 
C, immature sockeye salmon were concentrated in the 
0- 10 m. layer at night and few fish were caught in the 
10- 20 m. layer. The proportion of fish from the 
surface layer decreased in day fishing and that from 
layers deeper than 10m. increased. 

Immature chum salmon. The vertical distribu
tion of immature chums is not restricted to the surface 
layer. At Station B, the highest catch was obtained 
from the 10-20 m. layer and fish were caught con
tinuously to the 40-50 m. layer. At Station C more 
immature chums were caught from the surface layer 
than from other layers, but considerable numbers were 
obtained also from the 10-20 m. layer. Their day
time distribution was also similar to the nighttime 
distribution mentioned above. 
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Conclusions. Sockeye salmon, both matures and 
immatures, tend to be present in the surface layer. 
Particularly their nighttime distribution seems to be 
limited to within the 0-10 m. layer. Their range of 
distribution tended to deepen somewhat during the 
daytime. However, comparing the catches from 
night fishing and day fishing, the latter were always 
much smaller than the former, being approximately 
one-tenth of the former. The same tendency was 
observed also for chum and pink salmon. It is im
portant to study the cause of such tendencies. With
out being able to account for such differences, com
parison of night and day catches might be meaningless. 

Immature chum salmon tend to be found over a 
wide vertical range with no tendency to concentrate 
in one particular layer. Such distribution is not 
obvious, however, for mature chum salmon. No 
direct relationships were apparent between the depth 
of the thermocline and the vertical distribution of 
chum salmon, even when a marked thermocline was 
observed. The daytime distribution of chum salmon 
was presumably similar to the nighttime distribution. 

Pink salmon were most abundant in the surface 
layer (0-10 m.) as in the case of sockeye salmon. No 
information was obtained regarding their swimming 
layer in the daytime, because no pinks were caught 
by day fishing. 

0 D AGE 3 
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In summary, although there seem to be some differ
ences in the vertical distribution in the daytime as 
well as at night between various species, no con
clusions can be drawn as yet. The examination of 
stomach contents is in progress. More observations 
and a study of the relationships between the ecology 
of fish and fishing results will be needed in the future. 

C. Offshore Distribution of Asian and North 
American Chum Salmon Stocks. 

It has been known that the age composition of 
chum salmon returning to the coast for spawning 
varies from year to year or from area to area. Such 
differences are due to a combination of year-class 
fluctuations and geographical differences in age at 
maturity. Comparative analysis of the age composi
tion of chum salmon returning to various coastal areas 
and that of chum salmon found in offshore waters in 
an attempt to determine the ocean distribution of 
Asian and North American chum salmon was reported 
by Japan at the 1961 Annual Meeting of the Com
mission (INPFC Doc. 484). 

More detailed analyses were made in I 962 by using 
data obtained in I 961 in addition to those from 
previous investigations, in order to study the dis
tribution of mature and immature fish that were 
presumably of Asian origin. The gonad weight and 

AGE COMPOSITION OF COASTAL CATCHES. AREAS OF CIRC LES 
CORRESPOND TO RELATrvE SIZES OF CATCHES. 

AGE COMPOSITION OF M.\TURIN~ C!i U!'.1 SALMON COl tE.:;TED 
FROM MOTI!ERS HIPS 

AGE CO MPOSITION O F M\TURING CI!U;,; SALMON COLLECTED 6Y 
RESEARCH VESSE ts IN JUNE. 
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FIGURE 10. Age composition of mature chum salmon caught in coastal and offshore areas, 1959. 
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the length of mature chum salmon found in offshore 
waters were also utilized as useful means to distinguish 
between chum salmon from the two continents. The 
results of analysis are summarized below. 

I. The age composition of mature chum salmon 
(fish that are expected to spawn within the same year) 
found in very wide areas of the North Pacific and 
Bering Sea closely resembled the age composition of 

!So" 

FIGURE I I. Age composition of mature chum salmon caught in coastal and offshore 
areas, 1960. For legend, see Figure 10. 

FIGU RE 12. Age composition of mature chum salmon caught in coastal and offshore 
areas, 1961. For legend, see Figure 10. 

so· 

40"11 
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chum salmon returning to northern Asia (particularly 
Kamchatka and the Okhotsk district), namely Asian 
summer chums. The fluctuations in abundance of 
offshore adult chums also reflect those of fish return
ing to northern Asia. 

Thus, as shown in Figures 10-12, four-year-old fish 
and five-year-old fish dominated adult chum salmon 
of northern Asian stocks in 1959 and 1960, respectively. 
In 1961, not only was the proportion of five-year-olds 
high, but also that of six-year-olds was relatively high. 
These changes indicate that the 1955 year-class was a 
dominant one in the chum salmon stocks of northern 
Asia. Such fluctuations in age composition were well 
reflected in the age composition of adult chums found 
over wide areas of offshore waters, proportions of 
four-, five- and six-year-old fish being higher than 
usual in 1959, 1960 and 1961, respectively. 

From these findings, it appears that the chum salmon 
of northern Asia are distributed very widely in off
shore waters and their abundance is also high. Areas 
where high proportions of five- and six-year-old chum 
salmon (which are considered to be relatively scarce 
in North American stocks) are found might be inter
preted as having considerable quantities of Asian 

chum salmon. As is obvious from Figures II and 12, 
adult chum salmon of Asian stocks (at least the stocks 
of northern Asia) are distributed widely in offshore 
waters of the Bering Sea and the North Pacific and 
their area of high concentration extends as far east 
as the vicinity of 170°W. in the Bering Sea and at least 
as far east as 170°W. in the Pacific. 

2. On the assumption that most of the chum salmon 
of American origin mature at age four or less, the 
immature fish of age four and older found in offshore 
waters may be regarded as largely fish of Asian 
ongm. As shown in Figures 13-17, immature chum 
salmon which may be considered Asian on the above 
assumption are found in wide areas. The year-to
year changes in age composition of these immature 
chums also reflect the fluctuations in abundance of 
chum salmon of northern Asian stocks. Accordingly, 
at least immature chum salmon found in the fishing 
areas of the mothership salmon fishery are almost 
exclusively fish of Asian origin, particularly from the 
northern stocks. 

3. There have been apparent differences in length 
and gonad weight compositions between chums found 
in Pacific waters of west longitudes during the 
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FIGURE 14. Age composition of immature chum salmon caught by the mothership 
fishery, July 1959. For legend, see Figure 13. 

FtoURE 15. Age composition of immature chum salmon caught by the mothership 
fishery, June 1960. For legend, see Figure 13. 
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FIGURE 16. Age composition of immature chum salmon caught by the mothership 
fishery, July 1960. For legend, see Figure 13. 
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FIGURE 19. Fork length composition of salmon tagged in 1962, by area (in per cent). 

tagged in Regions C and D, namely in waters off 
southeastern Kamchatka and west of 175°E. A total 
of 44 7 pink salmon was tagged in Region A, in 15 lots. 
The results from pink salmon tagging in this region 
will be interesting in comparison with the results of 
tagging in 1961 in the same region and during the 
same period (82 fish in 25 lots). Most of the fish 
tagged in the Okhotsk Sea were chum and pink salmon 
although some sockeye and coho salmon were also 
released. Of 53 coho salmon tagged in the Okhotsk 
Sea this year, 30 were small fish having entered the 
sea this year. This was the first tagging experiment 
on 0-ocean-winter coho salmon. Although no length 
measurements or scale samples were taken from these 
small coho (in order not to affect their vitality), the 
length composition of untagged small coho caught at 
the same time had a mode at 26 em. (fork length). 
Since very little is known of the distribution and 
migration of coho salmon, the recovery in 1963 of 
these tagged coho will give some valuable informa
tion. 

B. Recoveries (as of January 20, 1963). 

The following is an outline of tag recoveries in 1962 
and the recoveries in 1961 which were reported in 
1962. The 1962 recoveries perhaps include most of 
those from the high seas and the Japanese and Ameri
can coasts, but do not include any recoveries that 
might have been made on the U.S.S.R. coast (Table 
7). 

Sockeye tagged in 1962, recaptured in 1962 (Figure 20): 
Of a total of 19 recoveries (3.4% of the number of 
fish tagged), two were from the American coast and 

1 7 from the high seas. One of the two fish recovered 
from the American continent had moved from Region 
A to Bristol Bay and the other from Region A to the 
San Juan Islands. Since tagging in the Gulf of 
Alaska by Canada and the United States has been 
intensified in recent years, it will be interesting to make 
a comprehensive review of the tagging results from all 
experiments carried out in the entire region during 
the past two years. The small number of tagged 
sockeye salmon recovered from the high seas is largely 
due to the small number of fish tagged. The higher 
proportions of immature sockeye occurring in the latter 
part of the season account for the small number of 
recoveries from tagging after late May. The above
mentioned recoveries on the high seas seem to in
dicate movements of adult sockeye salmon from wide 
areas to certain particular areas of the high seas. 
Further analysis of these data and the recovery results 
to be reported from the Soviet coast might lead to a 
better understanding of such apparent patterns of 
movement. 

Sockeye tagged in 1961, recovered in 1962 (Figure 21): 
Two fish were recovered from 1961 tagging. There 
is nothing new about the movements shown by these 
fish. 

Chum salmon tagged in 1962, recovered in 1962 (Figure 
22) : A total of 58 recoveries has been reported, of 
which 51 were from the high seas and seven from the 
Hokkaido coast. There are two recoveries from 
waters close to the coast of Hokkaido in Figure 22, 
but these should be regarded as offshore recoveries 
rather than coastal (the fish were caught by driftnets). 
The recoveries in the Okhotsk Sea were made by 
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TABLE 7. Recoveries by area of tagging, 1962. 

Area of recovery 

Area of North Pacific Okhotsk South of 
tagging Species Ocean Sea 48°N. Alaska Canada Hokkaido Total 

Sockeye 2 4 

A 
Chum 15 4 19 
Pink I I 
Total 18 4 24 

Sockeye 6 6 
B Chum 2 2 

Total 8 8 

Sockeye 6 I 7 
c Chum II 3 14 

Total 17 4 21 

Sockeye 2 2 

D 
Chum 4 3 8 
Pink 6 7 
Total 4 10 3 17 

Chum 10 II 
E Pink 2 109 113 

Total 3 119 124 

Chum I 
F Pink 2 2 

Total 2 3 

Sockeye 16 1 19 
Chum 29 2 17 7 55 

Total 
Pink 3 2 115 3 123 
Total 48 4 133 10 197 

---- -----

FIGURE 20. Recoveries of sockeye salmon (tagged in 1962, FIGuRE 21. Recoveries of sockeye salmon (tagged in 1961, 
recovered in 1962)-two recoveries. recovered in 1962)-19 recoveries. Only relatively 

long-distance movements are shown. 
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FrouRE 22. Recoveries of chum salmon (tagged in 1962, 
recovered in 1962)-58 recoveries, including three for 
which tagging locations are not known and one for 
which recovery location is not known. 

FIGuRE 23. Recoveries of chum salmon (tagged in 1961, 
recovered in 1962)-six recoveries. 

research vessels . These recovery results are mostly 
in conformity with the previous findings from tagging, 
but it might be noted that some fish moved in dif
ferent directions from the same tagging locations in 
Regions C and D. Thus, from tagging in the south
ern part of Region C on April 23, one fish was recap
tured on July 17 after moving northeastward and two 
were recaptured on June 20 and July 15, respectively, 
after moving westward. Also, from tagging in the 
southern part of Region D on May 6, one fish was 
recaptured on July 5 after moving northeastward and 
one was recaptured on June 14 after moving westward. 
The reasons for movements in such diversified direc
tions from the same tagging locations are not known. 

FIGURE 24. Recoveries of chum salmon (tagged in 1960, 
recovered in 1962)- one recovery. 

FIGURE 25. Recoveries of pink salmon (tagged in 1962, 
recovered in 1962)-125 recoveries, including two for 
which tagging locations are not known and four for 
which recovery locations are not known. 

Chum salmon tagged in 1961, recovered in 1962 (Figure 
23); and tagged in 1960, recovered in 1962 (Figure 24): 
There were six and one recoveries, respectively, but 
there is nothing new about their movements. 

Pink salmon tagged in 1962, recovered in 1962 (Figure 
25) : Most of the recoveries were from tagging in 
Region E (120 out of 125). One feature is that three 
recoveries were made on the Hokkaido coast, one 
from tagging in Region E and two from tagging in 
Region F. As in the case of chum salmon, the re
coveries in the Okhotsk Sea were made by research 
vessels. As in previous years, recoveries from tagging 
in Region E represent movements for short distances 
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FIGURE 26. Additional recoveries of salmon in 1961 from 
tagging in 1961- six recoveries (two chum salmon and 
four pink salmon, including one pink for which recov
ery location is not known). 

during short periods of time. They were made mostly 
in Region E itself and show a complicated pattern of 
movement. 

Additional recoveries in 1961 from 1961 tagging: A 
total of six recoveries has been reported after the 
research summary for 1961 was written. They in
clude one chum salmon recovered in Sakhalin, one 
chum salmon in the Yukon River and four pink 
salmon in Pacific waters south of 48°N. (the recovery 
location is not known for one of these four pinks) . 
The one chum salmon recovered in Sakhalin was an 
autumn chum and it had shown the same type of 
migration as that for Hokkaido chums, supporting our 
previous assumption that Sakhalin autumn chums 
were closely related to Hokkaido chums. (Fig. 26.) 

3. OCEANOGRAPHY 

As in previous years, the Hokkaido University 
training vessel Oshoro-maru made oceanographic ob
servations in wide areas of Aleutian and Bering Sea 
waters during the period from May 23 to June 29, 
1962. A total of 62 stations was occupied and ob
servations were made to a depth of 1500 m. The 
stations are shown in Figure 27. 

Temperature observations were made and water 
samples were taken at depths of 0, 10, 20, 30, 50, 75, 
100, 150, 200, 300, 400, 500, 600, 800, 1000, 1200 and 
1500 meters. 

As in previous years, plankton sampling was also 
carried out at the same stations. The data thus 
obtained are now being compiled and analyzed by a 
group of oceanographers. 
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FIGURE 27. Stations occupied by the Oshoro-maru, 1962. 
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FIGURE 28. Temperature (°C.) at 100m., 1961. 

Figure 28 shows the horizontal temperature dis
tribution at the 100m. level in 1961. An area of 
cold water (below 1 °C.) was found in waters near 
Kamchatka and east of the Kurile Islands. There 
was a temperature front running from the northeast 
to the southwest through waters between Attu Island 
and the Komandorski Islands. Waters east of this 
front were generally warm. Particularly apparent 
was the influence of the westward current running 
along the Aleutian Islands with temperatures above 
3°C. A tongue of warm water extends from the south 
to the vicinity of 45°N.-160°E., showing temperatures 
of 3- 5°C. 

II. KING CRAB INVESTIGATIONS IN 
THE EASTERN BERING SEA 

During the spring of 1962, crab investigations were 
carried out by a research worker who boarded the 
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mothership Tokei-maru. Routine investigations and 
collection of necessary data also were carried out 
aboard the motherships Dainichi-maru and Shinyo-maru 
by persons assigned to this job. 

I. OuTLINE oF FISHING OPERATIONS IN SPRING 1962 

A. Fishing. 

Spring crab fishing in the eastern Bering Sea was 
carried out by three motherships this year. The crab 
canning mothership Tokei-maru arrived at the fishing 
grounds on April 8 (local time) with four fishing 
vessels and eight deck-loaded skiffs; and departed 
from the grounds on June 22 after packing 60,000 
cases (24lbs. per case) of canned crab. The crab 
canning mothership Dainichi-maru arrived at the fish
ing grounds on April 9 with four fishing vessels and 
nine deck-loaded skiffs; and departed the grounds 
on July 14 after packing 70,000 cases. The crab 
freezing mothership Shinyo-maru arrived at the fishing 
grounds on May 13 (about one month later than the 
canning motherships) with four fishing vessels and 
two deck-loaded skiffs; and departed the grounds on 
July 25 after producing 14,852 cases (20 kg. per case) 
of frozen crab meat. (Table 8.) 

B. Weather. 

Both weather and ocean conditions were unusual 

this year. Air temperature remained low until mid
July when weather stabilized somewhat. There was 
a considerable number of stormy days. Twelve whole 
days and eight half days of fishing were lost due to 
storms during the season, which is a record since 
1955. 

2. ANALYSis oF CoMMERCIAL CATCHES 

The fishing grounds occupied during the spring of 
1962 may be roughly divided into three areas as 
shown in Figure 29. As spring fishing vessels in
creased in 1962 (Table 9), fishing areas were also 
greatly expanded. The designations previously used, 
such as "Amak ", " Black Hill " or " Port Moller " 
grounds, were hardly applicable this year. The 
pattern of fishing was also different from previous 
years. When there was only one mothership ( Tokei
maru, 1955-1959), fishing gradually shifted from south 
to north as the season progressed and this pattern 
continued from year to year. In 1962, the fishing 
areas occupied by various mothership fleets, including 
Soviet fleets, overlapped each other, and it became 
difficult to set tangle nets efficiently. As a result, 
more nets remained unhauled than in previous years 
and the average number of crabs per shackle was 
smaller. 

The U.S.S.R. vessels (there were two motherships) 

TABLE 8. Summary of crab fishing operations in the spring season, 

Ground I 

Period of 
inshore Spawning Feeding 

migration period period 

Quantity of tangle nets hauled (in tans) 56,699 74,237 37,097 
Number of crabs caught 707,020 831,460 324,210 
Catch per tan 12.5 11.2 8.7 

('"""'" in '=• of 
Production : 

24 lbs. each 37,232 33,179 II ,825 
Frozen meat in cases 

of 20 kg. each 443 3,199 1,891 
Number of {Packed 18.5 21.3 21.4 
crabs per case Frozen meat 38.0 38.5 37.5 
Number of tans {Packed 1.46 1.81 2.36 
hauled per case Frozen meat 5 .60 4.38 4.84 
Number of days fished 51 57 21 

Days lost {Full-day 7 0 0 
Half-day 5 3 0 

Ground II 

Period of 
inshore Spawning 

Total migration period 

168,033 36,885 52,138 
I ,862,690 419,290 594,640 

II. I 11.4 11.4 

82,236 21' 154 26,610 

5,533 
20.1 19.8 22.3 
38.1 
I. 73 I. 74 I. 96 
4.64 

129 26 35 
7 4 I 

8 0 0 

u Motherships : 
(gross tonnage) 

Independent fishing boats : 
Deck-loaded boats : 
Beginning of operation : 
End of operation : 

Feeding 
period Total 

I ,357 90,380 
12,080 1,026,010 

8.9 11.4 

47 '764 

253 253 
21.2 

47.7 47.7 
1.86 

5.36 5.36 
I 62 
0 5 
0 0 

Tokei-maru 

(5,385.66) 
4 
8 

April 8 
June 22 
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FIGURE 29. King crab fishing grounds in the spring season, 1962. 

1962ll, by fishing grounds and periods of annual life cycle. 

Ground III All fishing grounds 

Period of Period of 
inshore Spawning Feeding inshore Spawning Feeding 

migration period period Total migration period period Total 

21,198 21' 131 42,329 93,584 147,573 59,585 300,742 
164,090 183,050 347' 140 I, 126,310 I ,590,190 519,340 3,235,840 

7.7 8. 7 8.2 12.0 10.8 8. 7 10.8 

58,386 59,789 II ,825 130,000 

4,165 4,901 9,066 443 7,364 7,045 14,852 
19.0 21.8 21.4 20.5 

39.4 37.3 38.3 38.0 39.0 37.8 38.4 
1.56 1.88 2.36 I. 78 

5.09 4.31 4.67 5.60 4. 78 4.49 4.67 
22 16 38 77 114 38 229 
0 0 0 II I 0 12 
0 0 0 5 3 0 8 

Dainichi-maru Shinyo-maru 

(5,859.11) (5,842 .35) 
4 4 
9 2 

April 9 May 13 
July 14 July 25 
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TABLE 9. Japanese mothership king crab fishery in the eastern Bering Sea, 1962. 

Month 

Total 
April 
May 
June 
July 

Month 

Total 
May 
June 
July 

Month 

Total 
August 
September 
October 

1> 24 lbs. per case. 

I. SPRING FISHERY-CANNING MOTHERSHIPS 

Number of motherships: 2 

Number of crabs 
caught 

2,665,800 
402,760 

1,059 ,520 
950,130 
253,330 

Number of independent fishing boats: 8 
Number of deck-loaded boats: 17 
Period of operation: April 8- July 15. 

Quantity of nets 
hauled (in tans) Catch per tan 

231,394 11 . 5 
33,893 11.9 
85,750 12.4 
83,811 11.3 
27 ,940 9.1 

II. SPRING FISHERY-FREEZER MoTHERSHIP 

Number of motherships : I 

Number of crabs 
caught 

570,040 
65,900 

227,610 
276,530 

Number of independent fishing boats: 4 
Number of deck-loaded fishing boats: 2 
Period of operation: May 13-July 25 

Quantity of nets 
hauled (in tans) Catch per tan 

69,348 8.2 
8,930 7.4 

27,761 8.2 
32,657 8.5 

III. AUTUMN FISHERY-FREEZER MOTHER3HIPg 

Number of motherships: 2 
Number of independent fishing boats: 12 
Number of deck-loaded boats : 4 

Pack in casesU 

130,000 
22,656 
51,948 
43,178 
12,218 

Frozen meat 
in kg. 

297,046 
32,501 

117,941 
146,604 

Period of operation : August 14-0ctober 24 

Number of crabs Quantity of nets Frozen meat 
caught hauled (in tans) Catch per tan in kg. 

I, 714,960 136,227 12 .6 749,908 
313,300 32,039 9.8 141,532 
825,290 55,443 14.9 362,763 
576,370 48,745 11.8 245,613 

Number of 
crabs per 

case2> 

20 .5 
17.8 
20.0 
22.2 
20.7 

Number of 
crabs per 

kg. 

1.9 
2.0 
1.9 
1.9 

Number of 
crabs per 

kg. 

2.3 
2.2 
2.3 
2.3 

•> The average number of crabs required for packing one case. Some of the crabs caught may be carried over 
to the following months; hence, the number of crabs caught in one month is not necessarily equal to the 
number of crabs processed in the same month. 

always set their nets on the coastal side of the grounds 
occupied by Japanese vessels. 

3. DISTRIBUTION OF MALE, JuvENILE AND FEMALE 

CRABS 

The fishing results in each fishing area are shown 
in Table 8*. A total of approximately 3.2* million 
crabs was caught, 57.6% of which were landed from 
Ground I, 31.7% from Ground II and 10.7% from 
Ground III. 

* Spring season only. See Table 9 for data on fall season. 

Results from fishing by scouting nets, which were 
used before setting commercial tangle nets, have been 
compiled to indicate the distribution of crabs at dif
ferent stages of the annual cycle. For this purpose, 
the period to May 20, when, judging from the con
dition of eggs as mentioned in (5), approximately 50% 
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of eggs carried by females had presumably hatched, 
was regarded as the period of inshore migration. The 
period from May 21 through June 30 was assumed to 
be the spawning period and the period beginning with 
July 1, when approximately 50% of adult females 
were observed to carry newly spawned eggs, was con
sidered the period of feeding migration. The dis
tribution charts thus prepared are shown in Figures 
30-35. The number of crabs per tan (shackle) per 
day was used as representing density. During the 
period of inshore migration, the centers of male crab 
concentrations were relatively numerous and covered 
a relatively wide area in waters southward from Black 
Hill. In waters northward from Black Hill, scattered 
centers were shown in a relatively narrow area. On 
the other hand, areas of high concentrations of female 

58"N 
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0 
0 

00 
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162"W 

FIGURE 30. Distribution of male crabs during the period 
of inshore migration. 

FIGURE 31. Distribution of female crabs during the period 

of inshore migration. 

crabs were more obvious in the northern grounds than 
in the southern grounds. The abundance of juvenile 
crabs was generally low and there were no apparent 
centers of concentrations. During the spawning 
season, the centers of concentrations of both male and 
female crabs shifted northward and became more 
crowded. Areas of high concentrations of male and 
female crabs tended to be formed in approximately 
the same waters. There are no apparent relation
ships between the distribution of juvenile crabs and 
that of male and female crabs. The distribution of 
juvenile crabs showed only one or two areas of rela
tively high abundance. In these charts, the unit of 
density for female and juvenile crabs is one-half of 
that for male crabs. 

• ~5 
• 2.6-4.9 
0 ~2 . 5 

0 

J64"W 

00 
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0 
0 

FIGURE 32. Distribution of juvenile crabs during the period 

of inshore migration. 

t----+---t----+---t----H 5811 

• 210 
• 5- 9.9 
0 < 5 

1&4"W 

., 
1»00 
0 

56"N 

FIGURE 33. Distribution of male crabs during the spawning 

period. 
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FIGURE 34. Distribution of female crabs during the spawn
ing period. 
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FIGURE 35. Distribution of juvenile crabs during the 
spawning period. 

4. SIZE OF CRABS IN THE COMMERCIAL CATCHES 

58"N 

A total of 9,080 crabs was measured, of which 
approximately 56% were taken from Ground I, 27% 
from Ground II and the remainder, about 17%, from 
Ground III. The carapace length of crabs used for 
canning ranged from 110 mm. to 210 mm. The mode 
was at 165 mm. during the period of inshore migra
tion, 160 mm. during the spawning migration and 
155 mm. during the feeding period, showing a gradual 
decrease as the season progressed. The crabs in the 
commercial catches were designated as "large" or 
"small" according to whether individuals were 
larger or smaller than these modal lengths. The 
average carapace length decreased from 163.1 mm. for 
crabs in inshore migration to 153.1 mm. for feeding 

crabs. By area, crabs from Grounds I and II showed 
the same modal length, 165 mm., but the latter crabs 
had a slightly larger average length. Crabs from 
Ground III had a modal length of ISO mm. and an 
average length of 147.2 mm., being considerably 
smaller than those from Grounds I and II. 

5. OBSERVATIONS oF THE CoNDITION oF EGGs 

The condition of eggs carried by females was ob
served for all female crabs caught by scouting nets of 
the two motherships and those caught incidentally 
by commercial tangle nets of one mothership. As
sociated data also were collected. Day by day 
changes in the condition of eggs carried by females 
caught by commercial tangle nets are shown in Figure 
36. Based on this figure, the life cycle of king crabs 
during the spring season may be divided into the 
following three stages: a period of pre-spawning in
shore migration before May 21, a period of spawning 
from May 21 to .June 30, and a period offeeding from 
July 1 to the end of the fishing season. Crabs have 
different physiological requirements and patterns of 
life depending on their stages of development and 
annual life cycle. It is important therefore to study 
various phenomena of crab schooling, through knowl
edge of the various stages of development and the 
annual life cycle. 

6. OBsERVATIONs oN CRAB MouLTING 

A total of 9,080 crabs was sampled from those to 
be used for canning and the proportions of new-shell 
crabs, hard-shell crabs and fouled-shell crabs were 

r=::J EGGS AT ZOEA STAGE 

- EGGS IMMEDIATELY BEFORE HATCHING OR IN THE PROCESS OF HATCHING 

c:::J EMPTY EGG MEMBRANES (AFTER HATCHING AND BEFORE MOULTING) 

f?Jfi'JA NEW EGGS 

% 

10 20 30 10 20 30 10 20 30 10 

APRIL MAY JU Nf JULY 

FIGURE 36. Seasonal changes in the condition of eggs 
carried by female crabs in the eastern Bering Sea.: 
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determined by using the degree of fouling of basi
podite or carapace as a criterion. What are called 
" new-shell crabs " here are those with a clean un
fouled carapace indicating that they have moulted 
recently. Most of these new-shell crabs are used for 
canning or freezing. These are not soft-shell crabs 
immediately after moulting. "Fouled-shell crabs" 
are distinguished from others by the degree of shell 
fouling, and they are rather unsuitable for canning. 
Sometimes crabs in preparation for moulting are 
found among them. The proportions of new-shell 
and fouled-shell crabs in the abovementioned sam
ples are shown in Figures 3 7 and 38. According to 
these figures, new-shell crabs were found in all periods 
and from all grounds, but their proportion was rela
tively high only during the feeding period, being 
3.6%, and was much lower for the rest of the season, 
mostly less than 1% to 2% . Fouled-shell crabs were 
also found in all cases, but the proportion was as 
high as about 12% on Ground II and as low as about 
1% on Ground III. By period, the proportion of 
fouled-shell crabs did not vary greatly, being about 
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FIGURE 37. Numbers of new-shell, hard-shell and fouled -
shell crabs, by period of annual cycle. 

5-7% . Most of the fouled-shell crabs were found 
among specimens larger than 145 mm. in carapace 
length, and their mode in length frequency distribu
tion was, in most cases, at a somewhat higher value 
than that for hard-shell males. New-shell crabs were 
generally smaller but no distinctive mode could be 
determined because of their small numbers in sam
ples. 

7. TAGGING AND RECOVERIES 

In 1962, a total of 1,004 crabs was tagged in one 
lot during the spawning season. They were released 
on June 13 at 56°17'N.-162°15'W. (depth 82 m.). All 
tagged crabs were males. The number of recoveries 
of tagged crabs during the spring season by Japanese 
vessels was 1 ,025, of which 863 were crabs tagged by 
the United States (794 males and 69 females) and 82 
were those tagged by Japan. The remainder, 80 
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shell crabs, by fishing grounds. 
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crabs, were considered to have been tagged by the 
U.S.S.R. Of the 82 recovered crabs tagged by 
Japan 20 were from 1960 tagging and 62 from 1962 
tagging. 

8. CoLLECTION OF ZoEA 

By examining the condition of eggs carried by 
females, it was possible to know in advance the period 
of zoea hatching. Zoea collection was carried out 
from the stern of a mothership by vertical tows using 
a North Pacific standard plankton net. One sample 
a day (in the daytime) was taken during the period 
from May 10 to May 28, and two samples a day (one 
in the daytime and one at night) were collected during 
the period thereafter until June 20. A total of 15 
stations was occupied in the former period and 18 

stations during the latter period (two samples at each 
station). In addition, sampling by larval nets (sur
face, mid-layer and oblique tows) was carried out by 
using a catcher boat during the period from June l 
to June 4. Five stations were occupied and each 
layer was sampled twice (in the daytime and at night) 
at each station. 

9. CoLLECTION oF JuvENILE CRABS 

In 1962, juvenile crabs were collected on two oc
casions, yielding a total of 87 specimens. The col
lection was made from Ground II off Port Moller. 
Specimens thus collected were kept in a rearing tank 
to observe the condition of moulting and growth 
increment at each moulting. A total of 30 juvenile 
crabs moulted during this period of rearing. 
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C. REPORT ON THE INVESTIGATIONS BY THE UNITED STATES FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION-1962 

U.S. Bureau of Commercial Fisheries 

February 14, 1963 

In 1962 the United States continued the research 
programs designed to discharge the obligations speci
fied in the Protocol to the Convention. The studies 
were centered upon the high seas problems of abun
dance, distribution and origins of salmon and how the 
environment controls these features. As in the past, 
we have had the cooperation and support of Canada 
and Japan in this undertaking. 

Progress has been made in all of the programs dur
ing the year. While not reported herein, a discrimi-

nant function was developed which employs charac
teristic scale patterns to separate Asian and Western 
Alaskan red salmon in the Aleutian Islands' region. 
A report describing a similar procedure for the pink 
salmon of that region soon will be submitted for 
publication. Summaries of the research follow. The 
summary of gillnet selectivity study and that of study 
of the marine growth of Western Alaskan red salmon 
have been taken from manuscripts submitted for 
publication. 

TAGGING STUDIES-1962 

by James D. Hall, Allan C. Hartt and Richard Raush 

The United States high seas salmon tagging pro
gram in 1962 covered two general regions of opera
tion, the Aleutian area and the Gulf of Alaska. 
Tagging in both areas was carried out by the Fisheries 
Research Institute of the University of Washington 
under contract to the Bureau of Commercial Fisheries, 
U.S. Fish and Wildlife Service. 

ALEUTIAN AREA TAGGING 

Two purse-seine vessels operated in the Aleutian 
region. The Commander, in the western portion, 
fished south of the Aleutian chain from l70°E. to 
I 76°W. The Renown fished in the eastern portion 
from 176°W. to 160°W. and also in the eastern Bering 
Sea late in the season. The Commander departed from 
Seattle April 14, and the Renown April 28. Both 
vessels returned to Seattle August 25. 

The seines were essentially the same as those used 
in the past several years. They were 400 fathoms 
long, 73/ 4 strips deep, with a mesh size in the upper 
strips of two inches (stretched) and in the lower strips 
of 31/ 2 inches. This year the mesh size in the bunt 
was reduced from two inches to P/2 inches in order 
to diminish the chance of escape of small (7"-12") 
fish. 

Red and white disc tags 3/ 4 inch in diameter were 
used on most mature salmon and on some of the larger 

immature fish. In addition, 1/ 2-inch diameter white 
discs were used on some of the larger immature 
salmon. A new plastic dart tag was used on the very 
small immature salmon that had spent less than two 
winters at sea, in an attempt to increase the rate of 
return. Previously, 1/ 2-inch discs and spaghetti tags 
(l/16" diameter) had been used on the zero and one
winter age groups, but rate of return had been very 
low. The dart tag was made of No. 20 yellow "I vi
flex" vinyl tubing cut in 21/ 2-inch lengths and bonded 
to a single-barbed nylon head. Labeling and num
bering were done by hand with vinyl ink. Tags 
were applied with a hollow stainless steel needle 
having an inside diameter slightly larger than that of 
the vinyl tubing. The tag was inserted in the back 
of the fish at a 45° angle alongside its dorsal fin in 
such a manner that the semi-flexible barb on the 
nylon head of the tag engaged the basal elements of 
the dorsal fin rays. An adjustable collar on the ap
plicator needle controlled depth of insertion of the 
tag. The free end of the tubing trailed about two 
inches back from the point of attachment. The 
dart tag could be applied considerably faster than the 
spaghetti tag. Success of the dart tag will be meas
ured in its rate of return one or two years hence. 

Tag recovery effort in 1962 was similar to that of 
previous years. Posters and tag return envelopes 
together with letters describing the program were 
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sent to canners, unions, and fisheries agencies. 
Fisheries 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 
through the canneries. These insured that fish arrived 
at the 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 fish tagged on the 
high seas. This procedure has proved very effective 
in obtaining prompt and reliable tag recovery in
formation and biological data. The $1.00 reward 
and $2.00 handling fee was 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 rendered invaluable help in forwarding tags 
and information from many parts of Alaska. Canada 
and Japan also promptly forwarded tags and informa
tion from fish recaptured by their fishermen. The 
U.S.S.R. forwarded three tags in November 1962, 
and additional returns from the U.S.S.R. are ex-

pected as in previous years. The assistance of the 
above agencies is gratefully acknowledged. 

Objectives of the 1962 Aleutian program were: 

1. To tag reds, chums, and pinks over a large east
west area to compare distribution of Asian and 
American salmon with that of previous years. 

2. To make particular effort to tag mature red 
salmon in far-western areas (170°E.-180°) early 
in the season (May 1962). 

3. To find routes and timing of major flows of red 
salmon approaching Bristol Bay in 1962. 

4. To obtain an index of immature red salmon in 
the central Aleutians (Adak vicinity) in July and 
August. 

5. To locate and tag zero-ocean-winter reds in the 
eastern Bering Sea during July and August. 

Objective 1 was only partially fulfilled because of 
poor weather, especially early in the season. Fair 
coverage was obtained in the central and eastern 
Aleutians. Pink salmon were notably scarce, as has 
been the case in previous even-numbered years. 

Objective 2 was not achieved because of poor 
weather early in the season. 

Objective 3 was only partially fulfilled. Fishing 
and tagging in the eastern Aleutians showed that some 
mature red salmon approached Bristol Bay via Amuk-

FIGURE I. Chart of the North Pacific Ocean with key to INPFC area code. 
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ta Pass in 1962, but weather interrupted sampling so 
that the peak period of passage could not be deter
mined. Sampling in the central Aleutians was also 
not sufficient to determine the magnitude or timing 
of mature red salmon migrations through area 8050 
(Figure 1 ). 

Objective 4 was satisfactorily carried out with 
repeated sampling from late June through August 8. 

Objective 5 was also carried out satisfactorily. Im
mature red salmon that had just left the estuaries 
were caught and tagged with the dart tag described 
earlier. Mean size of this age group was only about 
12.5 em. 

Numbers of salmon caught and tagged in the 
Aleutian area in 1962 are shown in Tables I and 2 
respectively. Considerable numbers of chum salmon 
were released untagged this year when catches were 
very large. In the past, when more than one or two 
hundred salmon were placed in the holding tanks, the 
rate of return decreased sharply. 

Tag returns from Aleutian releases received through 
January 7, 1963 are listed in Tables 3, 4, and 
5. Table 3 lists returns from 1962 experiments ac
cording to general release area, species, and recovery 
location. There were 101 returns in all, with most 
coming from fish released in area W7052 in the eastern 
Aleutians. Distribution of returns was similar to that 
of previous years, and need not be illustrated. All 53 
red salmon returns were from Western Alaska, as 
were all 16 pink salmon returns. Twenty-eight of 
the 32 chum salmon returns were also from Western 
Alaska, plus two from the high seas and two from the 
Anadyr River of U.S.S.R. The single high seas 
return from the Okhotsk Sea was taken by a Japanese 
research vessel. 

The maturity breakdown of red and chum salmon 
tagged in 1962 has not yet been completed, but the 
majority of these two species were immature, and are 
expected to yield returns in 1963 and 1964. Pink 
salmon were relatively scarce in the Aleutian area, as 
is typical of even-numbered years. A total of 312 

TASLE I. Numbers of salmon caught in Aleutian Area-1962 (corrected from INPFC Doc. No. 568 after identification of scales). 

Number caught by species 
Number of 

Area* Inclusive dates seine sets Red Chum Pink Silver King Steel head Total 
-~··-··--· · 

E7550 5/18- 5/22 3 19 6 26 
8050 6/ 10- 8/8 55 I ,290 4,876 138 20 15 6,340 

W7054 7f14- 7f24 5 16 3 20 
W7052 5/28- 6/28 39 478 989 127 3 l ,597 
W7050 6/1 6- 6/27 7 23 100 4 127 
W6556 7/ 15-8/ 13 19 305 19 43 4 3 374 
W6554 5/20 3 2 3 
W6552 5f21 5 7 2 10 

-----·---
Total 136 2,098 6,028 323 25 22 8,497 

* See Figure I. 

TABLE 2. Numbers of salmon tagged in Aleutian Area 1962 (corrected from Doc. No. 568 after identification of scales). 
== 

Number of 
:-.lumber tagged by species 

Area* Inclusive dates seine sets Red Chum Pink Silver King Steel head Total 

E7550 5/1 8- 5/22 3 19 6 26 
8050 6/10-8/8 55 l ,262 l '780 137 20 15 3,215 

W7054 7f l4- 7f24 5 13 3 17 
W7052 5f28- 6f28 39 424 944 119 1,488 
W7050 6/16-6/27 7 22 99 4 125 
W6556 7f1 5- 8f l3 19 189 18 41 3 252 
W6554 5/20 3 2 2 
W6552 5/21 5 7 2 lO 

Total 136 I ,899 2,882 312 24 17 5,135 

* See Figure I. 



84 ANNUAL REPORT 1962 - NORTH PACIFIC COMMISSION 

TABLE 3. Distribution of returns from Aleutian tagging- tagged in 1962, recovered in 1962 (as of January 7, 1963). 

8050 

Recovery areas Red Chum Pink 

N. of Cape Pr. of Wales 

Norton Sound 
Yukon River 
Yukon River to Kuskokwim 

Kuskokwim R. and Bay 

Togiak 
Nushagak 
Naknek-Kvichak 

Egegik 
Ugashik 
Ugashik to Unimak Pass 

Aleutian Is. 
High Seas : Okhotsk Sea 

S. of Komandor Islands 

Anadyr R. U.S.S.R. 
----

Total 

* See Figure !. 

TABLE 4. Distribution of returns from Aleutian tagging
tagged in !961, recovered in 1962 (as of January 7, 1963). 

Recovery areas 

Nushagak 
Naknek-Kvichak 
S.E. Alaska 
High Seas : 

W. of l72°E. 

S. of Aleutian Is. 
Shelikof Bay (N.E. Okhotsk 

Sea, U.S.S.R.) 

Total 

* See Figure !. 

Tagging areas* 

E7550 8050 W7052 
-----
Red Chum Red Chum Red 

2 

10 5 

3 5 3 

2 2 2 

17 3 13 7 

pinks was tagged (Table 2). The 16 returns from 
Western Alaska show the importance of Alaskan pinks 
among the 169 tagged in the eastern Aleutian samples. 
The lack of returns from the 143 pinks tagged in the 
central Aleutians indicates a scarcity of Western 
Alaskan pinks in that area. In the central Aleutians 
pink salmon were most abundant during early June. 
Since this is the period when Asian pinks migrate 
through these waters, it is possible that there will yet be 
returns from the U.S.S.R. from these releases. The 
lack of returns may also be attributed to part of the 
fish being destined for central and western Aleutian 
Island streams where there is no commercial fishery. 

Tagging areas* 

W7052 W6556 W6552 

Red Chum Pink Red Chum Pink Red Chum Pink 

3 

2 3 
12 
2 

2 

25 2 3 5 
16 2 2 
4 
2 

2 

49 30 8 2 8 

TABLE 5. Distribution of returns from Aleutian tagging
tagged in 1960, recovered in 1962 (as of January 7, 1963). 

Recovery areas 

Naknek-K vichak 

High Seas: 
W. of l70°E. 

S. of Aleutian Islands 

Gulf of Alaska 

Total 

* See Figure I. 

8050 

Chum 

I 
3 

5 

Tagging areas* 

W7052 

Red Chum 

2 

Pink salmon runs to local Aleutian Island streams are 
characteristically larger in even-numbered years, and 
pinks were caught in small numbers throughout the 
month of July, when Aleutian pinks normally arrive. 

Table 4 lists returns in 1962 from salmon tagged as 
immatures in 1961. There were 19 red salmon 
returns from Western Alaska and one from South
eastern Alaska. The latter illustrates the rare occur
rence of Gulf of Alaska red salmon in the Aleutian 
area. In addition there were II red salmon returns 
from the Japanese high seas fishery. Eight of the 
high seas returns were from west of 172°E., and might 
at first be assumed to be destined for Asia. However, 
six of the eight were less than 50 em. long at recovery 
and were of 2-ocean-winter age, suggesting that they 
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were probably immature. Gonad weights at recovery 
showed three to be in the category " almost certainly 
immature ", and the other three " possibly mature 
if caught in the early part of the fishing season ". 
Since they were caught in July, they were probably 
immature. (See " Criteria for the differentiation of 
mature and immature forms of chum and sockeye 
salmon in northern seas " by Rikiichi Ishida et al., 
INPFC Bulletin 5, 1961, p. 27-47.) The other two 
were 54 and 57 em. in length respectively, and were 
3-ocean-winter age at recovery, strongly indicating 
they were mature. In addition, their gonad weights 
were well within the range for mature fish, so these 
two might reasonably be assumed to be Asian fish. 
They were tagged in area E7550 on August 16, 1961. 

Chum salmon yielded ten returns in 1962 from 1961 
releases. As shown in Table 4, one was from Asia, 
eight from the high seas to the west and one from 
Southeast Alaska. The distribution adds nothing 
new to previous years' results. Migrations to South
east Alaska have been rare from Aleutian experiments, 
however. 

Table 5 lists returns in 1962 from 1960 releases. 
One of the two red salmon was recovered in Bristol 
Bay, and one from the high seas south of the Aleutians, 

showing nothing new in distribution. The six chum 
salmon returns were all from the high seas. The one 
from the Gulf of Alaska is unusual, in that it was 
recovered by a Canadian longline tagging vessel. 
The location of recovery on May 24 was 47°N., 
l50°30'W. This gives no clue as to final destination, 
since chum salmon tagged in this part of the Gulf in 
1962 yielded returns from several coastal areas and 
from the high seas fishery. 

In addition to the returns listed in Tables 3, 4, and 
5, there was one recovery of a churn salmon tagged in 
1959, and of two tagged in 1958. All were recovered 
at sea and add nothing new to distribution. Calcu
lating from ages at release, all must have been six 
years old at recovery. Lengths were from 54 to 
57 em. at recovery, rather small for 6-year-old fish. 

GuLF OF ALASKA TAGGING 

In the Gulf of Alaska the primary objectives of this 
year's tagging program were to gather information on 
the distribution, abundance, movements, and timing 
of major stocks of mature and immature salmon. 
This information will be related to tag recovery data 
with a view toward forecasting runs in the principal 
salmon fisheries of the Gulf. 

TABLE 6. Numbers of salmon caught in the Gulf of Alaska- 1962 (corrected from Doc. No. 568 after identification of scales). 

Numbers caught by species 
Number of 

Area* Inclusive dates seine sets Red Chum Pink Silver King Steelhead Total 

W5558 5fi7-7fli 5 I 3 61 66 
W5556 5/12-7/12 16 9 33 47 9 99 

W5554 5/19-7/21 22 432 115 285 12 7 3 854 

W5552 5/20-7/22 16 382 178 217 3 2 783 

W5550 5/8 -6/28 19 363 60 76 I I 501 

W5548 5/9 -6/14 9 100 59 39 6 2 3 209 

W5546 5f8 -6/15 10 40 19 50 10 7 127 

W5058 7/3 3 9 147 8 5 169 

W5056 5/6 - 7/14 32 120 231 821 32 1,206 

W5052 7/23 3 8 52 61 

W5050 7f24 2 
W5048 5f6 - 5/7 7 14 4 2 22 

W4558 5/29 3 2 4 3 9 

W4556 5f i9- 7f20 43 204 385 572 38 6 3 I ,208 

W4552 7/25 2 8 8 

W4548 5/5 4 I I 2 

W4058 6/27- 7/19 6 17 18 117 9 4 165 

W4056 5/4 - 7/24 35 77 161 146 81 32 497 

W4052 7/26 2 

W4048 5/3 - 5/4 8 15 22 96 133 

W3048 5/2 - 7/30 3 2 3 12 62 79 

Total 250 I, 786 I ,357 2,680 214 138 24 6,199 
---

* See Figure I. 
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TABLE 7. Numbers of salmon tagged in the Gulf of Alaska- 1962 (corrected from Doc. No. 568 after identification of scales). 

Area* 

W5558 
W5556 
W5554 
W5552 
W5550 
W5548 
W5546 
W5058 
W5056 
W5052 
W5050 
W5048 
W4558 
W4556 
W4552 
W4548 
W4058 
W4056 
W4052 
W4048 
W3048 

Number of 
Inclusive dates seine sets 

5f l7- 7f ll 5 
5{12- 7/12 16 
5/ 19- 7{21 22 
5{20- 7/22 16 
5/8 - 6{28 19 
5/9 - 6/14 9 
5{8 - 6/ 15 10 

7{3 3 
5{6 - 7{ 14 32 

7/23 3 
7{24 2 

5f6 - 5{7 7 
5f29 3 

5{19- 7{20 43 
7{25 2 
5/5 4 

6{27- 7{19 6 
5/4 - 7{24 35 

7{26 2 

5/3 - 5/4 8 
5/2 - 7{30 3 

Total 250 

* Sec Figure I. 

Red 

I 

9 
426 
369 
355 
94 
39 

120 
8 

14 
2 

203 

17 
77 

13 
2 

I, 749 

Chum 

3 
32 

Ill 
175 
59 
59 
18 
9 

230 
52 

4 
4 

385 

18 
161 

21 
3 

I ,345 

Numbers tagged by species 

Pink 

61 
46 

285 
215 

75 
39 
50 

147 
821 

2 

3 
569 

I 

117 
143 

91 

2,665 

Silver 

12 
3 

6 
10 

8 
32 

38 

9 

81 

12 

214 

King 

9 
6 
2 

5 
5 

5 

4 

32 

62 

133 

Steel head 

I 
3 

3 

8 

21 

Total 

66 
97 

841 
764 
491 
202 
123 
169 

I ,205 
61 

22 
9 

I ,203 
8 
2 

165 
494 

125 
79 

6,127 

TADLE 8. Age composition of red and chum salmon tagged in the Gulf of Alaska, 1962. 

Period 

May 1- 15 
Percent 

May 16- 31 
Percent 

June 1- 15 
Percent 

June 16- 30 
Percent 

.July I 15 
Percent 

July 16 31 
Percent 

Total 
Percent 

RED SALC\10~ 
------ -----

Ocean age 

.0 .I .2 .3 .4 Total 

19 26 I 46 
41.3 56.5 2.2 

58 133 66 258 
22.5 51.5 25 .6 0.4 

61 21 29 Ill 
55.0 18.9 26.1 

671 304 38 2 I ,015 
66.1 30.0 3 .7 0.2 

145 20 6 171 

84.8 11.7 3 . 5 
22 49 63 14 148 

14.9 33.1 42.5 9.5 
------------------------

22 I ,003 567 154 3 I, 749 
1.3 57.3 32.4 8.8 0.2 

Two purse-seine vessels operated in the Gulf of 
Alaska region (east of l60°W. longitude as shown in 
Fig. l). The Ocean Pride fished ten stations on a 
north-south line along l54°W. between latitude 
47°N. and Kodiak Island. The Storm fished nine 
stations on an east-west line from Kodiak to Sitka 
along 57°N. Both vessels departed from Seattle 

Period 

May 1- 15 
Percent 

May 16- 31 
Percent 

June I 15 
Percent 

.June 16-30 
Percent 

.July 1- 15 
Percent 

July 16- 31 
Percent 

Total 
Percent 

.0 

0.3 

0.1 

CHUM SALMON 

Ocean age 

.I .2 

5 23 
6.2 28.7 

I 70 
0.4 32.3 

I 37 
1.0 35.2 

6 175 
2.0 58.1 

18 238 
6.4 85.0 
268 77 

74.0 21.3 

299 620 
22.2 46.1 

.3 

45 
56.3 

134 
61.8 

59 
56.2 
ill 

36.9 
24 

8.6 
16 

4.4 

389 
28.9 

.4 

7 
8.8 

12 
5 . 5 

8 
7.6 

9 
3.0 

36 
2.7 

Total 

80 

217 

105 

301 

280 

362 

I ,345 

April 30 and returned August l. The seines and 
tagging procedures used aboard these vessels were 
similar to those used on the vessels in the Aleutians. 

Numbers of salmon caught and tagged in the Gulf 
of Alaska are presented in Tables 6 and 7, respectively. 
~early all fish caught were tagged, since the catch per 
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TABLE 9. Distribution of red salmon returns from Gulf tagging- 1962 (as of January 7, !963). 

Tagging areas 

Areas of capture W5556 W5554 W5552 W5550 W5056 W4558 W4556 W4058 W4056 W3048 Total 
·----------------------

Nushagak 
Naknek-K vichak 
Seal Cape to Cape Douglas 
Kodiak Island Shelikof Side 
Kodiak Island Gulf Side 
Cook Inlet 
Pr. William Sd. 
Copper Rivet 
S.E. Alaska N. of 58°N, 
S.E. Alaska 57°N. to 56°N. 
S.E. Alaska 56°N. to 55°N. 
B.C.-5! 0 N. to S.E. Alaska 

Skeena River 
Fraser River 

Total 

2 

5 

set was relatively small, averaging 25 fish per haul. 
This average is the same as for last year although this 
year's fishing was further offshore. 

The younger age groups predominated among red 
and chum salmon tagged, although there was a 
seasonal stratification in age distribution, particularly 
among the chum salmon (Table 8). From May 1 to 
June 15, chums were predominantly 3-winter fish; 
from June 16 to July 15, 2-winter fish predominated; 
and from July 16 to 31, !-winter fish were dominant. 
One-winter chum salmon were not taken in any 
numbers until late July, when they were found mainly 
in area W4556. In contrast, !-ocean-winter red 
salmon were taken in good proportion throughout the 
season and dominated the catches by June I (Table 
8). A full maturity classification of the red and 
chum salmon tagged has not yet been completed. 

In May there was a size stratification among the 
red salmon caught at a series of stations south of 
Kodiak Island. The fish taken in the north were 
large and mature. Average length of the fish de
creased with distance offshore, and nearly all the reds 
taken at 47°N. were !-ocean-winter age. In June 
these immatures were also taken farther north, near 
Kodiak Island. Most of the one-ocean-winter reds 
caught in the Gulf were taken on the track south of 
Kodiak-only a few were caught across the northern 
part of the Gulf. 

As in 1961, the direction of movement of salmon in 
the Gulf of Alaska was mixed, judged from approxi
mately equal average catches in seines set in opposing 
directions. Likewise the pattern of returns was 

2 

2 

3 5 
I 

4 7 11 

3 4 
2 3 

3 3 
3 3 8 
4 2 8 

2 
----

9 23 2 6 51 

FIGURE 2. Distribution of red salmon returns from releases 
in the Gulf of Alaska in 1962. 
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mixed, and there seemed to be little relation between 
direction of movement at time of tagging and sub
sequent recovery location. Returns from fish tagged 
in a single seine set often came from widely divergent 
areas. 

The 51 returns from red salmon tagged (Table 9, 
Figure 2) showed fish of several stocks to be extensively 
intermingled throughout the Gulf. Of particular 
interest is the capture of a fish on July 10 at Nushagak 

that had been tagged on May 25 at 56°12'N., 142°-
3l'W. This is the easternmost limit of Bristol Bay 
red salmon found to date. 

Pink salmon were abundant in the Gulf and pro
duced record or near-record catches on Kodiak Island 
and in central British Columbia. Early in the season, 
seine catches of pinks were largest at the southern 
limits of sampling, and the center of abundance moved 
progressively northward throughout the season. 

TABLE 10. Distribution of pink salmon returns from Gulf tagging-1962 (as of January 7, 1963). 

Tagging area 

Areas of capture W5558 W5556 W5554 W5552 W5550 W5548 W5546 W5058 W5056 W4556 W4058 W4056 W4048 Total 

Nushagak vicinity 
Unimak Pass to Seal Cape 3 6 10 
Seal Cape to Cape Douglas I 3 I I 9 
Kodiak Island Shelikof Side I 3 13 7 2 2 14 2 44 
Kodiak Island Gulf Side 8 8 I 2 21 3 44 
Cook Inlet 8 2 4 20 11 47 
Cook Inlet to Pr. Wm. Sound 2 8 I 13 
Pr. Wm. Sound 4 13 37 8 63 
Copper River to Cape Spencer 
S.E. Alaska N. of 58°N. I 4 5 
S.E. Alaska 58°N. to 57°N. 2 3 
S.E. Alaska 57"N. to 56°N. 4 3 2 9 
S.E. Alaska 56°N. to 55°N. 4 8 4 7 23 
S.E. Alaska 55°N. to Canada 1 2 4 
B.C.- 51°N. to S.E. Alaska 2 7 3 5 17 
Skeena River 3 5 

Total 18 4 33 17 7 3 20 108 48 17 21 298 

TABLE 11. Distribution of chum salmon returns from Gulf tagging-1962 (as of January 7, 1963). 

Tagging areas 

Areas of capture W5552 W5548 W5056 W4556 W4058 W4056 W4048 Total 

High Seas area 31 I 
Yukon River 2 
Unimak Pass to Seal Cape 2 3 
Seal Cape to Cape Douglas 
Kodiak Island Shelikof Side 
Kodiak Island Gulf Side 2 2 
Cook Inlet 2 2 
S. E. Alaska N. of 58"N. 2 2 5 
S. E. Alaska 58°N. to 57"N. I 
S. E. Alaska 57°N. to 56°N. I 
S. E. Alaska 56°N. to 55°N. 2 
S. E. Alaska 55°N. to Canada 2 
B. C.-5! 0 N. to S. E. Alaska 3 5 
Fraser River 
W. Coast Vancouver Island 2 
Puget Sound 
Oregon Coast 

----
Total 2 10 9 2 8 33 
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FIGURE 3. Distribution of pink salmon returns from releases in the Gulf of Alaska in 1962. 
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FIGURE 4. Distribution of chum salmon returns from re
leases in the Gulf of Alaska in 1962. 

FIGURE 5. Distribution of silver salmon returns from re
leases in the Gulf of Alaska in 1962. 

TABLE 12. Distribution of silver salmon returns from Gulf tagging-1962 (as of January 7, 1963). 

Areas of capture 

Ugashik 
Kodiak Island Shelikof Side 
Cook Inlet 
Copper River 
Copper River to Cape Spencer 
S. E. Alaska N. of 58°N. 
S. E. Alaska 57°N. to 56°N. 
S. E. Alaska 56°N. to 55°N. 
S. E. Alaska 55°N. to Canada 
B. C.-51°N. to S. E. Alaska 
West Coast Vancouver Isla nd 
Fraser River 
Puget Sound 

Total 

Tagging areas 

W5558 W5556 W5554 W5056 W4556 W4058 W4056 W3048 

3 5 

2 

2 

8 

12 

2 

4 

Total 

4 
3 
2 

3 
2 
I 
9 

2 

31 
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Returns of pinks numbered 298 (Table 10, Fig. 3), 
11.2 percent of the mature fish tagged. Some pinks 
tagged in the central Gulf returned to widely divergent 
spawning streams (Fig. 3F). For the most part, 
however, there was a general tendency for fish tagged 
in the western Gulf to move northward and westward, 
while pinks tagged in the eastern Gulf moved prima
rily east and south to Southeastern Alaska and British 
Columbia. 

Of 389 pink salmon tagged as immatures in 1961, 
one tagged at a length of 23 em. was returned in 
1962 from Clarence Strait, Alaska. The fish had 
been tagged at 59°02'N., 138°3l'W., off Dry Bay, 
Alaska, on September 23. As a zero-ocean-winter 
fish it had moved about 400 miles in the two months 
since leaving the estuary. 

The 33 returns from chum salmon tagged in 1962 
(Table 11, Fig. 4) indicated a general tendency for 
separation of fish tagged in the eastern and western 
areas of the Gulf. The presence of Asian chums in 
the western Gulf early in the season was shown by 
the return from the high seas fishery at 168°E. of one 
maturing fish tagged on May 24 at 48°50'N., 154°-
00'W. (Several Canadian tags from this area were 
also returned from the high seas fishery.) Returns 
from the coast of Asia may not yet be complete. One 
chum tagged at 56°12'N., 142°3l'W. was recovered 
in a tributary of Tillamook Bay, Oregon, the southern
most limit of the commercial chum salmon fishery. 

The two recoveries of chum salmon tagged as im
matures in 1961 were widely separated. Tagged in 
areas W5056 and W5054, they were recovered from 
Southeastern Alaska and Bristol Bay respectively. 

Excellent returns were realized from the 186 mature 
silver salmon tagged in 1962 (Table 12, Fig. 5). The 
31 recoveries (16.7 percent) were from widespread 

FIGURE 6. Distribution of silver salmon returns in 1962 
from releases in the Gulf of Alaska in 1961. 

locations, but a greater proportion of the silver salmon 
moved southward than did any other species. Cana
dian catch data suggest that these maturing fish had 
moved north during the spring from more southern 
waters before returning southward to spawning 
streams. 

Eight silvers tagged as immatures in 1961 were 
recovered in 1962 (Fig. 6). Their movement from 
location of tagging was almost entirely south and 
east. One fish tagged at 59°35'N., 140°4l'W. on 
July 16 was recovered at Depoe Bay, Oregon, indi
cating a considerable migration by the fish in its first 
few months of ocean life. 

Returns of king salmon have been few (2 of 134 
tagged) probably because of a high proportion of 
immature fish among those tagged. 

A single steelhead was returned from the 20 tagged. 
It was released at 57°33'N., 141°40'W. and recovered 
in the Skeena River, British Columbia. 

SALMON DISTRIBUTION AND ABUNDANCE ON THE HIGH SEAS 

by Robert French 

Research on the distribution and abundance of 
salmon on the high seas continued in 1962 with four 
gillnet fishing cruises. These were a winter cruise 
in the Aleutian and Gulf of Alaska areas, a spring 
and a summer cruise in the Aleutian area, and a 
summer cruise in the Gulf of Alaska. Stations fished 
are shown in Figures 7 and 8. 

The research objectives were (I) to learn of the 
winter distribution and relative abundance of salmon, 

(2) to obtain salmon samples for racial studies, (3) 
to obtain an index of abundance of immature red 
salmon in the Aleutian area, and (4) to determine 
areas of abundance and the distribution of salmon in 
the Gulf of Alaska. Studies were also made on the 
variability of salmon catches in multi- and monofila
ment gillnets and in nets fished at varying distances 
from one another. 

Two research vessels were utilized m 1962, the 
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40" 40" .,. 
FIGURE 7. Fishing stations of Bertha Ann, winter season, FIGURE 8. Fishing stations of Bertha Ann and George B. 

1962. Kelez, spring and summer season, 1962. 

TABLE 13. Number of nets fished during the different cruises. 

Mesh sizes (inches) 
charter vessel Bertha Ann, and the newly activated 
George B. Kelez. These nearly identical ships are 

51/. 41 /2 41/2M* 3-7/8 31/. 31/,M* 21/2 2 converted surplus U.S. Navy vessels. 

Bertha Ann: The fishing effort per vessel (number and type of 
Winter cruise 4 22 4 4 4 2 
Spring cruise 8 28 2 nets) varied between vessels and cruises (Table 13). 
Summer cruise 4 16 2 8 2 4 With exception of the spring fishing cruise of the 

George B. Kelez: Bertha Ann, the vessels fished a standard string of 24 
Summer cruise 4 20 8 4 shackles (50 fathoms each) of nets consisting of 12 
* M refers to monofilament nets. shackles of41/ 2-inch and four shackles each of51/ 4-inch, 

TABLE 14. Salmon catches by United 
MY Bertha Ann winter cruise, February 10- April 9, 1962 

Red 
No. 

Position Surf. of Mesh size 
Set temp. sha-
no. Date Lat. N. Longitude oc ckles 51 f. 41/2 37/s 31/. 21/2 2 Total 

----
I 2fl0 51°03' 174°56'W. 3.8 35 2 15 I I I 2 22 
2 2/19 51°001 175°02'W. 3.5 40 2 47 8 0 1 I 59 
3 2/21 50°00' 175°00'W. 3.6 31 0 39 6 3 4 8 60 
4 2/25 49°00' 175°00'W. 4.2 37 l 38 6 0 0 0 45 
5 2/27 47°00' 175°00'W. 4.8 28 0 6 I I I 0 9 
6 3/1 46°00' 175°00'W. 5.9 36 0 0 0 0 0 0 0 
7 3/2 45°001 175°00'W. 6.0 38 0 0 0 0 10 I 11 
8 3/3 44°00' 175°00'W. 8.9 38 0 0 0 0 0 0 0 
9 3/5 42°001 175°00'W. 38 0 0 0 0 0 0 0 

10 3/6 41°00' 175°00'W. 10.9 38 0 0 0 0 0 0 0 
11 3/19 55°00' 155°00'W. 3.9 40 I 8 0 0 0 0 9 
12 3f20 54°001 155°00'W. 4.0 40 4 15 0 0 0 0 19 
13 3/22 53°001 155°00'W. 3.8 40 19 137 14 I I 3 175 
14 3/24 52°00' 155°00'W. 4.0 40 I 11 0 0 0 I 13 
15 3/25 51°00' 155°00'W. 4.6 40 4 169 18 l I 5 198 
16 3f26 50°00' 155°00'W. 5.0 40 I 47 14 0 8 4 74 
17 3/28 49°00' 155°00'W. 5.5 40 0 39 11 7 3 3 63 
18 3/29 48°00' 155°00'W. 6.0 40 0 9 8 2 I 0 20 
19 3/30 47°00' 155°00'W. 6.8 40 0 8 6 4 l I 20 
20 4fl 46°001 155°00'W. 7.0 40 0 0 0 0 0 0 0 
21 4/3 46°25' 14J046'W. 7.8 40 0 0 0 0 0 0 0 
22 4/6 46°54' 142°15'W. 7.6 40 0 I I 2 0 0 4 
23 4/9 4]043' 133°0l'W. 8.0 40 0 0 0 0 0 0 0 

Total 839 35 589 94 22 32 29 801 

Note: Three red salmon were taken in two 2-inch monofilament nets fished in sets number II, 12, and 13. 



RESEARCH BY THE UNITED STATES 93 

31/ 4-inch, and 21/ 2-inch mesh nets. Additional shackles 
were fished to increase samples and for other purposes. 

Total catches of the research vessels by individual 
sets and mesh sizes are listed in Table 14. For ease 
of comparison with past years the catches will be 
discussed by seasons and by the two areas of opera
tion, the Aleutian and Gulf of Alaska areas. We 
have designated May and June as the spring season 
and July-September as the summer season. The 
period January through early April was termed the 
winter season. 

WINTER FISHING CRUISE 

A winter fishing trip for salmon was made for the 
first time this year with the Bertha Ann in the North 
Pacific Ocean and the Gulf of Alaska from late J anu
ary to mid-April. Catch data of this cruise are shown 
in Table 14. 

Red salmon dominated winter catches with most 
fish coming from fishing on the eastern station track, 
Figure 7. Most of the chum salmon taken also came 
from the eastern track. It is of special interest that 
both maturing and immature salmon were found near 

States research vessels in 1962. 
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the Aleutian chain at this season. We had previously 
theorized that salmon would be found in more souther
ly waters during winter months. No salmon were 
caught on the western track at the three stations 
south of 45°N. latitude. In the Gulf of Alaska most 
salmon were caught between 53° and 47°N. latitude. 

SPRING AND SuMMER CRUISES 

A general comparison (Table 15) of salmon catches 
in the Aleutian area for the past four years shows an 
increase for red salmon in 1962. Pink and chum 
salmon catches were again low. 

During the spring season the Bertha Ann fished west 
of 175°W. longitude in the Bering Sea and North 
Pacific Ocean. Red salmon catches (Table 14, sets 
1-19) amounted to 840 fish or about 1.3 fish per 
shackle. Chum salmon averaged about 1.1 fish per 
shackle and pink salmon about 0.4. 

Comparatively large red salmon catches were 
made in the Aleutian area during the summer (Bertha 
Ann sets 20-43, Table 14). One unusually large 
catch, over 700 fish, was made 40 miles south of 
Unalaska Island, set 21. The relatively high rank 
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TABLE 14. 
MV Bertha Ann spring cruise, May 30-June 30, 1962 

Red 
No. 

Position Surf. of Mesh size 
Set temp. sha-
no. Date Lat. N. Longitude oc ckles 51 /, 41/2 31/, 21/2 M41/2 M31/, Total 

I 5{30 51°04' 170°59'E. 4.7 38 I I 12 14 
2 6{1 52°00' l70°12'E. 4.6 36 9 26 15 50 
3 6f2 51°57' l68°54'E. 4.3 36 9 10 14 33 
4 6/3 51°00' 170°00'E. 5.3 36 24 41 24 89 
5 6{4 51°28' l73°0l'E. 5.6 36 6 6 21 33 
6 6{5 51 °00' 176°00'E. 5.7 36 7 26 17 50 
7 6{6 51°00' l77°00'W. 5.9 36 58 
8 6{10 50°56' 178°08'W. 35 4 28 9 41 
9 6{11 50°57' 176°00'W. 6.0 35 20 49 21 90 

10 6{16 54°00' 17]000'W. 5.3 35 20 39 9 68 
II 6/17 53°00' 176°00'W. 36 2 7 6 15 
12 6{19 53°28' 175°57'W. 5.9 36 7 19 13 39 
13 6{20 54°00' 176°00'W. 6.1 36 I 16 4 21 
14 6/25 51°10' 170°4l'E. 6.9 36 2 45 27 74 
15 6{26 50°58' 170°05'E. 6.5 36 4 24 10 38 
16 6{27 51°01' l68°00'E. 6.4 36 3 16 II 30 
17 6/28 50°53' l71°II'E. 7.4 36 5 68 24 97 
18 6/29 52°25' 179°37'E. 29 0 0 0 0 0 0 0 
19 6{30 52°30' 17]030'W. 6.6 30 0 0 0 0 0 0 0 

Total 124 421 0 0 237 0 840 
---

Note: M41/2 and M31/2 refer to monofilament nets. 
Set 7: Gear parted at 3rd shackle during night. Nets picked on evening of 6{7. Catches by mesh size not availa-
Set II : Early morning set. Nets out at 0400 and hauled at 10:30 A.M. 

TABLE 14. 
MV 'Bertha Ann summer cruise, July 2- August 31, 1962 

Red 
No. 

Position Surf. of Mesh size 
Set temp. sha-
no. Date Lat. N. Longitude oc ckles 51/, 41/2 31/, 21/2 M41f2 M31f, Total 

20 7/2 51 °00' 17]000'W. 8.2 29 21 60 4 I 36 44 166 
21 7{12 52°52' 167°07'W. 8.0 35 20 252 222 42 65 136 737 
22 7{14 51°50' !67°00'W. 9.2 35 10 135 121 22 22 68 378 
23 7{15 52°20' 166°58'W. 9.6 36 8 25 39 II 12 13 108 
24 7{17 51 °00' 170°52'W. 9.1 36 2 47 8 3 2 45 107 
25 7{18 51 °28' 170°58'W. 9.3 36 17 89 48 5 27 94 280 
26 7{19 51 °56' I7loOO'w. 8.5 36 9 134 86 13 30 84 356 
27 7/21 51 °30' l73°55'W. 10.0 32 3 37 63 II 12 53 179 
28 7/22 51 °00' 173°54'W. 9.8 36 I 18 17 3 10 54 103 
29 7{23 50°29' l73°56'W. 9.9 36 2 57 35 2 14 12 122 
30 7{24 51 °04' 174°02'W. 10.1 36 II 155 118 10 38 40 372 
31 7{25 51 °33' 174°04'W. 9.3 32 7 78 96 4 10 50 245 
32 7{31 51 °14' 176°34'W. 10.6 32 2 39 55 9 4 19 128 
33 8/4 50°50' 179°00'E. 10.0 36 10 124 72 6 46 44 302 
34 8{8 50°!9' 178°59'E. 10.1 36 4 115 57 9 II II 207 
35 8/9 51 °12' 176°00'E. 8.3 36 22 149 51 3 95 55 375 
36 8/10 50°41' 175°54'E. 9.3 32 3 70 14 0 8 29 124 
37 Bfll 51°57' l72°50'E. 9.5 32 13 141 76 8 14 15 267 
38 8{13 51°23' l72°53'E. 8.7 32 12 166 101 5 2 19 305 
39 8/14 50°53' !73°00'E. 9.0 32 2 66 74 2 10 18 172 
40 8{15 52°21' 170°00'E. 10.6 32 I 29 5 I 4 0 40 
41 8{18 53°00' 166°00'E. 9.7 32 3 47 4 I 4 I 60 
42 8{19 53°50' 169°45'E. 9.5 32 0 15 2 0 4 4 25 
43 8{20 53°25' l73°17'E. 9.7 32 0 3 5 I 2 3 14 
44 8{27 52°02' 15]004'W. 11.9 36 3 47 16 0 16 15 97 
45 8{28 52°45' 157°00'W. 12.2 36 I 23 12 I 7 II 55 
46 8{29 53°30' 15]000'W. 12.8 36 0 14 13 2 5 5 39 
47 8{30 54°00' 157°00'W. 13.1 36 2 I 15 0 2 4 24 
48 8/31 54°30' 15]000'W. 13.0 36 0 3 4 0 0 4 II 
49 9f2 55°33' !52°00'W. 13.1 36 0 2 3 I 0 I 7 

Total 189 2,141 I ,436 176 512 951 5,405 

Note: M41f2 and M31/, refer to monofilament nets. 
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(Continued) 

Chum Pink 

Mesh size Mesh size Total 
Sil- salmon Steel-

5'/2 41/2 3'/, 2'/2 M41/ 2 M31/ , Total 5'/, 4'/z 3'/, 2'/z M41/ 2 M31/ , Total ver King catch head 

3 14 13 30 2 4 I 7 0 0 51 0 
6 28 35 69 I 6 3 10 0 0 129 0 
0 II 13 24 0 8 2 10 0 0 67 0 

II 40 13 64 I 44 4 49 0 0 202 0 
I 27 21 49 0 10 9 19 0 0 101 0 
2 41 16 59 0 21 I 22 0 0 131 0 

148 55 0 0 261 0 
2 27 4 33 0 7 3 10 0 0 84 0 
5 45 20 70 I 9 4 14 0 0 174 0 
3 2 10 15 0 I 0 I I 5 90 0 
0 0 2 2 0 0 I I 0 0 18 0 
0 6 I 7 0 0 0 0 0 0 46 0 
I 6 7 14 I 12 5 18 0 3 56 0 
3 19 10 32 I 4 0 5 0 I 112 0 
2 24 4 30 I 2 0 3 0 I 72 0 
4 7 9 20 0 I I 2 0 0 52 0 
I 25 15 41 0 10 I II 0 2 151 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 0 0 I 0 

44 322 0 0 193 708 8 139 0 0 35 0 237 12 1798 0 

ble. Catches listed in total columns only. 

(Continued) 

Chum Pink 

Mesh size Mesh size Total 
Sil- salmon Steel-

5'/. 4'/z 3'/. 2'/z M41/ 2 M31/, Total 5'/. 4' /2 3'/. 2'/z M41/ 2 M31/ , Total ver King catch head 

4 14 4 I 8 15 46 0 6 0 0 0 0 6 I I 220 0 
16 208 45 I 34 74 378 2 80 3 0 36 2 123 6 I 1,245 0 
4 56 14 0 9 6 89 2 18 0 0 6 0 26 5 I 499 I 
I 28 18 0 19 16 82 9 63 3 0 16 0 91 6 I 288 4 
I 2 4 0 6 5 18 I 13 0 I 2 I 18 4 I 148 I 
0 6 4 0 I 3 14 2 34 I 0 12 2 51 I 0 346 I 
0 6 6 I 7 5 25 3 50 I 0 9 I 64 2 0 447 0 
0 4 6 4 I 2 17 0 7 I 0 2 0 10 5 0 211 0 
I 12 0 I 5 4 23 I I 0 0 2 0 4 9 I 140 5 
I 15 2 I 3 2 24 0 2 0 0 0 0 2 9 0 157 4 
0 4 5 0 I 5 15 0 8 0 0 I 0 9 13 0 409 5 
2 4 15 21 I 9 52 I 37 2 0 4 0 44 21 I 363 0 
2 2 2 0 0 I 7 I 2 0 0 I 0 4 6 I 146 0 
I 9 2 0 2 2 16 0 I I 0 0 0 2 23 I 344 I 
0 20 7 0 4 0 31 0 I 0 0 0 0 I 26 2 267 2 
0 12 3 0 2 I 18 I 0 0 0 I 0 2 4 2 401 0 
0 13 3 0 0 I 17 0 0 0 0 0 0 0 29 7 177 2 
3 22 9 0 0 0 34 0 I 0 0 0 0 I 3 0 305 0 
I 7 4 0 0 0 12 0 0 0 0 0 0 0 2 0 319 0 
2 7 I 0 I 0 II 0 I 0 0 I 0 2 20 6 211 I 
3 8 0 0 0 0 II 0 0 0 0 0 0 0 16 5 72 0 
2 7 I 0 2 0 12 0 2 0 0 0 0 2 13 I 88 I 
8 33 4 0 8 3 56 0 0 0 0 0 0 0 3 I 85 I 
2 19 0 0 5 0 26 0 I 0 0 0 0 I 0 I 42 0 
I 23 20 0 6 14 64 0 0 0 0 0 0 0 0 0 161 2 
0 5 12 0 8 15 40 0 0 0 0 0 0 0 I 0 96 3 
0 6 10 I 5 8 30 0 0 0 0 0 0 0 0 0 69 4 
3 8 13 0 I 7 32 0 0 0 0 0 0 0 0 0 56 4 
0 8 24 0 I 10 43 0 0 0 0 0 0 0 2 0 56 II 
4 64 32 0 18 48 166 I 14 0 0 I 0 16 2 0 !91 8 

62 632 270 31 !58 256 1,409 24 344 12 94 6 481 232 34 7,561 61 
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TABLE 14. 
MV George B. Kelez summer cruise, August 16-August 31, 1962 

Position Surf. 
Set temp. 
no. Date Lat. N. Longitude oc 

8/ 16 55°30' 154°03'W. 12.6 
2 8/ 17 54°45' 153°59'W. 13.5 
3 8/18 54°00' 154°00'W. 13.4 
4 8/19 53°15' 154°03'W. 13.0 
5 8/20 52°30' 154°00'W. 12.6 
6 8/22 51°45' 154°00'W. 12.6 
7 8f24 51°00' 154°00'W. 13.0 
8 8/25 50°00' 153°58'W. 13.2 
9 8/26 50°43' 156°52'W. 13.0 

10 8/27 52°02' 157°04'W. 12.7 
II 8/28 52°45' l57°001W. 12.8 
12 8/29 53°35' 156'59'W. 12.8 
13 8/30 54°01' 156°48'W. 13.0 
14 8/31 54°30' 156°44'W. 13.2 
15 9/ 7 54°00' 160°00'W. 13.0 
16 9/ 9 53°14.5' 159°58.5'W. 12.3 
17 9/10 52°30' l60°00'W. 12.9 
18 9/11 51°45' 160°0l'W. 13.1 
19 9/12 51°001 160°00'W. 13.2 
20 9/14 50°16' 162°57'W. 12.9 
21 9fl6 51°45' 162°59'W. 12.4 
22 9/17 52°30. 5' 162°59'W. 11.8 
23 9/21 54°01' 163°0l'W. 9.0 

Total 

TABLE 15. Comparison of high seas salmon gillnet catches 
per unit of effort, Aleutian area, spring and summer 
season, 1959- 1962. 

Catches per shackle 
Number Number of 

Year of sets shackles Red Chum Pink 

1959 76 2,649 2.5 2.5 2.9 
1960 82 2,904 3.0 2.2 .4 
1961 63 2,515 1.5 .8 .4 
1962 41 I ,300 3.3 .9 .5 

Note: Bertha Ann sets number 7 and II and catches in 
monofilament nets of 1962 season were excluded. 

of this year's summer catch of immature red salmon 
is shown by a comparison of the catch for the past 
four years (Table 16). 

A similar comparison (Table 17) of chum salmon 
catches shows the relatively low rank of this year's 
catch. 

Fishing locations in the Gulf of Alaska (i.e., waters 
east of 165°W. longitude) during the summer is shown 
in Figure 8. The catch per shackle of red salmon in 

Red 

Number Mesh size 
of 

shackles 51/. 41/2 31/. 21/2 Total 

36 5 10 7 2 24 
36 2 3 7 2 14 
36 3 8 18 2 31 
36 31 22 0 54 
36 2 19 7 0 28 
36 9 98 22 0 129 
36 5 56 29 0 90 
36 0 0 0 0 0 
36 0 10 0 II 
36 9 85 74 6 174 
36 2 35 10 0 47 
36 2 32 13 2 49 
36 0 12 10 0 22 
36 0 4 II 0 15 
36 3 32 24 60 
36 14 125 117 10 266 
36 6 88 50 3 147 
36 18 182 55 I 256 
36 0 2 0 0 2 
36 0 0 0 0 0 
36 !51 64 3 219 
36 II 148 41 0 200 
36 0 0 8 9 

---
93 I, 132 582 40 I ,847 

--~ 

the Gulf of Alaska was 2.0 for juveniles (1 winter-at
sea) and 2.0 for the older fish (2, 3, 4, winter-at-sea); 
in the Aleutian area the catch per shackle was 6.3 for 
juveniles and 5.2 for older fish. For chum salmon 
the catch per shackle in the Gulf was 2.2 for juveniles 
(2-year old) and 2.2 for older fish (3, 4, 5, 6-year old). 
In the Aleutian area it was 0.7 for juveniles and 0.9 
for older fish. 

CATCHES IN MoNOFILAMENT GILLNETS 

To evaluate the efficiency of monofilament gillnets 
without altering our standard string of gear (24 nets 
nearest the vessel), the monofilament nets, inter
spersed among multifilament nets of like mesh sizes, 
were placed in the end of the string farthest from the 
vessel. 

A summary of salmon catches in the multi- and 
monofilament nets is given in Table 18. The relative 
efficiency of the monofilament nets varied between 
mesh sizes and seasons but was always greater than 
twice that of the multifilament nets. Additional 
research on the efficiency of this gear will be needed 
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!30 I, 197 638 6 I ,971 4 68 0 73 17 0 3,908 

TABLE 16. Comparison of catch per shackle of immature juvenile (I winter-in-the-sea) and older-aged 
(2, 3, 4 winter-in-the-sea) red salmon, Aleutian area, summer season, 1959- 1962. 

Year 

1959 
1960 
1961 
1962 

Number of 
juveniles 

(I winter-in-sea) 

I ,070 
707 
32S 

I, S37 

Number of 
shackles 

(21/.-31/.'' 
mesh) 

80 
184 
184 
246 

Number of older 
Catch per fish (2, 3, 4 

shackle winter-in-sea) 

13 .38 
3.84 
1.77 

6.2S 

938 
3,234 
1,112 
2,216 

Number of 
shackles 

(41/z-51/•" 
mesh) 

280 
644 
736 
430 

Catch per 
shackle 

3.3S 
S.02 
l.S! 
S.!S 

Note: Bertha Ann sets number 42 and 43 in the Bering Sea and catches in monofilament nets for 1962 season 
were not included. 

TABLE 17. Comparison of catch per shackle of juvenile and older-aged chum salmon, Aleutian 
area, spring and summer seasons, 1959-1962. 

Year 

1959 
1960 
1961 
1962 

Number of 
juveniles (2-year) 

609 
8Sl 
280 
184 

Number of 
shackles 

(21/.- 31/.'' 
mesh) 

S42 
6S6 
S04 
268 

Catch per 
shackle 

1.12 
1.30 

. S6 

. 69 

Number of 
older fish 

(3, 4, S, 6 years) 

4,976 
5,649 
I ,831 

938 

Number of 
shackles 

(41f.-S1/.'' 
mesh) 

1,819 
2,248 
2,011 
I ,032 

Catch per 
shackle 

2.74 
2.Sl 

.91 

.91 
-----------------------------------------------------------------------------------

6 
3 

12 
3 
8 
4 
I 
0 
0 
0 
9 
7 
2 
7 
8 
s 

II 
s 
0 
0 

II 
II 
0 

113 
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TABLE 18. Comparisons between multifilament and monofilament gillnets, catches of all salmon by 
MV Bertha Ann, spring and summer season, 1962. 

41/ 1" multifilament 41
/ 1" monofilament 3'/l' multifilament 31/l' monofilament 

No. Catch Catch No. Catch Catch 
of No. No. of per No. No. of per of No. No. of per No. No. of 

Season sets fish shackles shackle fish shackles shackle sets fish shackles shackle 
per 

fish shackles shackle 

Spring 17 875 424 2.06 456 34 13.41 2 0 4 0 4 0.25 

Summer 30 3,117 465 6.70 764 49 15 .59 30 I, 718 223 7.70 I ,213 49 24.76 

Total 47 3,992 889 4.49 1,220 83 14.70 32 I ,718 227 7.57 1,214 53 22 . 91 

TABLE 19. Comparative salmon catches of the standard string of gillnets (24 shackles) of Bertha Ann and 
George B. Kelez fishing the same stations, 1962. 

Comparative Distance 
Approximate direction of net string 

station 2 net apart 
position strings (miles) 

s2•N., 1s7•w. At rt. angles 
52.45'N., 1s7•w . At rt . angles 
53°35'N., 1s7•w. Parallel 2 
s4•N., 1s7•w. Parallel 4 
54°30'N., 1s7•w. Parallel 8 

Total catch 

to relate catches in the two kinds of webbing and to 
evaluate mesh selectivity. It may be that higher 
catch in monofilament nets is dependent upon the 
presence of neighboring multifilament nets. 

CATCHES oF Two VESSELS AT SAME STATION 

To determine whether a vessel's catch is repre
sentative of the relative abundance of salmon in a 
given area, we arranged for the Bertha Ann and 
George B. Kelez to fish simultaneously at the same 
stations. The two vessels fished five stations along 
157°W. longitude in late August (Figure 8). Both 
vessels used the standard string for the first 24 shackles. 
The distal end of the gear string varied between 
vessels; the Bertha Ann used four shackles of mono
filament nets in addition to multifilament nets, the 
George B. Kelez employed only the multifilament gear. 

A preliminary comparison of catches of the two 
standard strings, Table 19, shows remarkable similar
ity of catches for the different setting directions and 
distances apart. Studies are continuing on the com
parison of the total string catches and on comparisons 
of catches in multi- and monofilament nets. 

DISTRIBUTION AND RELATIVE ABUNDANCE 

The distribution and relative abundance of salmon 

Kelez 
set Kelez Bertha Ann Bertha Ann 
no. catch set no. catch 

10 128 44 107 
II 44 45 38 
12 33 46 31 
13 23 47 26 
14 20 48 18 

248 220 

as determined by the 1962 fishing are illustrated in 
Figures 9 to 21. We have estimated age of the fish 
from the size mesh in which they were caught since 
age determinations by scale readings have not been 
completed. The smaller mesh sizes (21/2- and 31/4-
inch) usually catch red salmon which have spent one 
winter in the sea and 2-year-old chum salmon. The 
larger mesh sizes (41/ 2- and 51/ 4-inch) usually take 
only red salmon which have spent 2, 3, or 4 winters 
at sea, 3, 4, 5, and 6-year old chum salmon, and 
mature pink salmon. Catches in the monofilament 
nets were not included when computing the catches 

FIGURE 9. Red salmon relative abundance, February
April 1962-2,3, 4-winter-in-the-sea fish taken in 
37/ 8, 41/ 1, 51/ 4-inch mesh nets. 
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FIGURE 10. Juvenile red salmon relative abundance, 
February-April 1962-one-winter-in-the-sea fish 
taken in 2112 and 311.-inch mesh nets. 
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FIGURE II. Chum salmon relative abundance, February
April 1962- 3, 4, 5, 6-year-old fish taken in 3718, 4112, 
511,-inch mesh nets. 
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FIGURE 12. Juvenile chum salmon relative abundance, 
February-April 1962-2-year-old fish taken in 2112 
and 31 I ,-inch mesh nets. 
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FIGURE 13. Pink salmon 
April 1962-matures 
mesh nets. 
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FIGURE 14. Red salmon relative abundance, May-June 
1962-2,3, 4-winter-in-the-sea fish taken in 4112 and 
51 I ,-inch mesh nets. 
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FIGURE 16. Pink salmon relative abundance, May-June 
1962- matures taken in 41/ 2 and 51/,-inch mesh nets. 
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FIGURE 17. Red salmon relative abundance, 
September 1962- 2, 3, 4-winter-in-the-sea 
taken in 41/ 2 and 51/, -inch mesh nets. 
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FIGURE 19. Chum salmon relative abundance, July
September 1962- 3,4,5, 6-year-old fish taken in 
41/ 2 and 51/,-inch mesh nets. 

FIGURE 20. Chum salmon relative abundance, July
September 1962- 2-year-old fish taken in 21/ 2 and 
31/,-inch mesh nets. 
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per 100 fathoms in order that the figures would be 
comparable with previous years.1 

Notable are the wintertime catches of red salmon 
in the Gulf of Alaska, Figure 9, and the abundance 
of red salmon in the Aleutian area during the summer 
season, Figures 1 7 and 18. Chum salmon were ap
parently more concentrated in the Gulf of Alaska than 
in the Aleutian area, Figures 19 and 20. 

SuMMARY 

Research objectives of four high seas fishing cruises 
in 1962 were to learn of the wintertime distribution 
of salmon, to collect salmon samples for racial studies, 
to obtain an index of abundance of immature red 
salmon in the Aleutian area, and to determine salmon 
distribution in the Gulf of Alaska. Studies were also 
made on the variability of salmon catches in different 
nets and at varying distances. 

In the winter cruise salmon were taken near the 
Aleutian chain on a cruise track along 175°W. longi
tude but none were taken south of 45°N. latitude. 
Large numbers of red salmon were caught in the Gulf 
of Alaska between 53° and 51 °N.latitude along 155°W. 

1 High seas catch data are given in the Annual Reports of the 
International North Pacific Fisheries Commission for 1955 
through 1961. 

longitude. Gulf catches of both red and chum salmon 
outnumbered Aleutian area catches. Very few pink 
salmon were caught during the winter cruise. 

Total samples of 8,896 red, 4,270 chum, and 796 
pink salmon were obtained from the fishing cruises. 
Other species taken included 226 silver and 4 7 king 
salmon and 180 steelhead trout. 

Large numbers of immature red salmon were caught 
in the Aleutian Islands area this year. The catch per 
shackle of net was 5.2 older-aged fish and 6.3 juvenile 
fish. This was the highest catch per unit of effort of 
older-aged fish and the second highest catch per unit 
of effort of juveniles over the past four years. 

The fishing effort in the Gulf of Alaska centered 
between 154°W. and 163°W. longitude and between 
50°N.latitude and the land mass. Red salmon catches 
per unit of effort were substantially lower than in the 
Aleutian area. Chum salmon catches per unit of 
effort averaged slightly more than the catches made 
in the Aleutian area. 

Average catches in monofilament nets interspersed 
among multifilament nets were more than twice the 
catches in multifilament nets. 

Salmon catches were remarkably similar for two 
strings of gear set in different directions from one to 
eight miles apart. 

OCEANOGRAPHY 

by Felix Favorite and Betty-Ann Morse 

Since 1955, physical, chemical and biological 
oceanographic observations have been made in the 
northern, central North Pacific Ocean during spring 
and summer from chartered experimental salmon 
fishing vessels. The purpose of this work has been 
to permit an understanding of conditions and processes 
that occur in the salmon environment, and to deter
mine which parameters affect the distribution and 
movements of species and stocks of salmon. During 
the past year, the completion of the Joint Report on 
Oceanography1, analyses of data from the cruise of 
the USC&GS vessel Pioneer2, and the successful exe
cution of our first winter cruise aboard the Bertha Ann 
(Fig. 22) have resulted in significant advances in our 
knowledge of these features. 

jOINT REPORT ON OcEANOGRAPHY 

The Joint Report on Oceanography culminates over 

1 INPFC Bulletin No. 13. 
2 Stations shown in INPFC Annual Report for 1961. 

five years of intensive effort to collect as much oceano
graphic data as possible in the relatively inaccessible 
Aleutian area and thereby obtain local knowledge as 
well as provide continuity between the western and 
eastern North Pacific Ocean. It presents oceano
graphic conditions that existed north of latitude 35°N. 
during the years 1955 to 1959 and defines unique 
domains each having specific characteristics that will 
permit comparison of the presence and extent of major 
oceanographic features during subsequent years. The 
completion of the report signifies an end to our general 
exploratory field work, and a shift in emphasis to more 
specific investigations. 

Further analysis of these data is continuing and is 
directed toward ascertaining the types of observations 
and locations of stations that will permit prediction 
of both large-scale and small-scale changes in oceano
graphic conditions. Because the oceans are a gigantic, 
complex system affected by local and distant internal 
and external forces, complete understanding will only 
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FIGURE 22. Oceanographic stations, MV Bertha Ant!, February to April 1962. 

come through complete investigation. Most of our 
work has been limited to the upper surface layer which 
represents less than one-tenth of the water column. 
However, the relatively consistent distribution of 
properties between 200 and 1,000 meters in the Sub
arctic Region, as shown in previous Annual Reports 
and data from recent cruises of the Pioneer and Bertha 
Ann, is good evidence that realistic predictions could 
be made when the movements of the deeper water 
are understood. 

PIONEER CRuisE, SEPTEMBER TO OcToBER 1961 

The cruise of the USC&GS vessel Pioneer between 
the Hawaiian and Aleutian Islands during September 
and October, 1961, provided the first opportunity 
since 1958 to ascertain the position of our proposed 
southern boundary of salmon distribution in the 
central North Pacific, the vertical 340fo0 isohaline in 
the surface layer near latitude 42°N. Along longitude 
l77°W. (Fig. 23), the location and configuration of 
this isohaline were almost identical to that observed 
along longitude l75°W. during summer 1958 (Fig. 
24) and indicate the relative permanence of the 
proposed boundary. It is obvious in vertical profile 
that the 340fo0 isohaline clearly separates the dilute 
Subarctic Water (north of latitude 42°N.), from the 
saline Subtropic Water (south of latitude 42°N.), but 
the distribution in the upper 300 meters shows only 

a gradual gradient of increasing salinity from north to 
south. It is generally known that the water trans
parency also increases southward, but this appears to 
be a gradual and even seasonal phenomenon. An 
extensive biological sampling program was conducted 
to determine if differences could be found in the biota 
north and south of the 340fo0 isohaline that would 
indicate a significant change in environmental con
ditions other than the dynamic physical equilibrium 
indicated by water structure. Preliminary analyses 
of plankton data along longitude l77°W. showed that 
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FIGURE 23. Salinity (%,) profile along longitude 177"W. 
during September 1961 (Pioneer). Dots indicate sam
pling depths. 
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FIGURE 24. Salinity (Y,.) profile along longitude 175°W. 
during summer 1958 (from INPFC Doc. 423). 

stepped, midwater trawls from 200 meters to the sur
face, north of latitude 41 °N. produced zooplankton 
volumes of 2 to over l 0 times those found between 
latitudes 35° to 40°N ., but no single group was con
sistently dominant in the trawls north or south of 
latitude 42°N. However, data from the one-half 
meter, number 6 mesh net vertical hauls from approx
imately 150 meters to the surface (Fig. 25) showed that 
between latitudes 51° and 42°N. the only organisms 
contributing to more than 20 percent of the individual 
samples were copepods, but from latitudes 42° to 
35°N., barnacle nauplii were the only dominant 
organisms. Except for one instance they amounted 
to 80 percent of each sample. A similar faunal change 
occurred along longitude l62°W. at approximately 
the same latitude. These results show the boundary 
to be significant biologically as well as physically. 

Also evident in the vertical salinity distribution is 
the tongue or wedge of dilute water between 400 and 
600 meters depth which extends southward of latitude 
42°N. This water originates near the surface in the 
Subarctic Region. Since temperatures and dissolved 
oxygen concentrations in the wedge are not limiting 
to salmon, it should be considered as a possible en
vironment for salmon until proved that salmon do not 
exist at these depths. Attempts to obtain biological 
samples in the salinity-minimum stratum were pre
vented by winch difficulties. 

The Pioneer temperature data along longitude 
l77°W. permit showing another feature of the water 
structure in the northern, central North Pacific Ocean, 
the subsurface 4°C. isotherm which slopes sharply 
upward south of the Aleutian Islands and sharply 
downward between latitudes 46°N. to 48°N. forming 
a plateau-like configuration (Fig. 26). This isotherm 
roughly delineates a zone of upwelling characteristic 
of the water structure north of latitudes 46°N. to 
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FIGURE 25. Depth, settled volumes, and dominant 
organisms in vertical 1/ 2 m. number 6 mesh hauls 
along longitude 1n•w. during September 1961 
(Pioneer) . 
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FIGURE 26. Temperature ("C.) profile along longitude 

l77°W. during September 1961 (Pioneer) . 

48°N. which has consistently denoted the southern 
limit of our salmon gillnet catches during late summer. 
The ever present cold " core" of water (less than 3°C.) , 
which indicates a westward intrusion of cold water 
from the Oyashio region, was evident near latitude 
48°N. at 100 to 200 meters depth. 

The Pioneer data have been extremely helpful in 
that they confirm the relatively consistent location 
of features considered significant to salmon distribu
tions, and provide an understanding of conditions be
yond the usual range of our vessels. However, the 
large station interval (approximately 120 miles) pre
vents showing any oceanographic detail, delineating 
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the extent of a particular water mass or ascertaining 
any new information concerning the area. 

BERTHA ANN CRUISE, FEBRUARY TO MARCH 1962 

The necessity of obtaining winter data has been 
recognized since the beginning of the oceanographic 
program, and as far back as 1959 an attempt was made 
to conduct a winter cruise aboard the USCGC Clover. 
The cruise was cancelled because of operational con
flicts. The winter cruise of the Bertha Ann permitted 
ascertaining the winter salmon environments; the 
extent and flow of the Alaskan Stream; the winter 
water structure; and the positions of the 4°C. tern
perature and the 34°/00 salinity structures. 
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FIGURE 27. Salmon catches, and temperature and salinity 
profiles, along longitude 175°W., February 1962. 

The cruise commenced south of Adak and a line of 
oceanographic stations at 30-rnile intervals was made 
as far south as latitude 41°N. (Fig. 27). Although 
surface temperatures of 3.4°C. were encountered 
immediately south of Adak Island, warmer water 
(>4°C.) was found at depth (100 to 300 meters). 
Salmon were caught at the first fishing set, at latitude 
51 °N., and north of latitude 49°N. red salmon pre
dominated with catches of approximately 50 fish. 

Between latitudes 48° to 46°N. a temperature
minimum ( <3°C.) occurred at 150 to 200 meters 
depth. Because temperatures at the sea surface 
indicated that some surface cooling was still going on, 
this cold stratum could not have been formed locally 
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FIGURE 28. Salmon catches, and temperature and salinity 
profiles, along longitude 155°W., March 1962. 
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and must have originated in the cold Oyashio region. 
Catches of only about 10 salmon were made in this 
area. At latitude 45°N. the downward slope of the 
4°C. isotherm was encountered; although a large 
number of salmon were not caught at this latitude, 
five species of salmon were present in the catch. Thus, 
this boundary has consistently shown a change in the 
distribution of salmon. Although no salmon were 
caught at latitude 44°N., the nets were set and hauled 
in unusually stormy weather and it is doubtful that 
any nekton were near the surface in the breaking 
waves. The vertical 340fo0 isohaline in the surface 
layer was detected at latitude 42°N. and no salmon 
were caught at this latitude nor at latitude 41 °N. 
where an additional set was made to insure that the 
southern boundary of salmon distribution, as deter
mined by gillnet catches, was reached. 

With the exception of the first fishing set at latitude 
51°N., the sets at latitudes 42° and 41°N. were the 
only ones made in weather considered fishable by 
vessels used in previous years. It should also be noted 
that the surface temperatures ( 10° to 11 °C.) at the 
latter sets were equivalent to those found throughout 
the eastern Subarctic in summer. 

The second line of stations was made along longi
tude 155°W. (Fig. 28). South of Chirikof Islands 
surface temperatures were similar to those encountered 
south of Adak Island, but at depth higher tempera
tures were found. Between latitudes 55°N. to 53°N. 
at 100 to 200 meters depth, the water temperature was 
about zoe. higher than at the surface. Only small 
catches of red salmon were made in this area, but at 
the southern edge of this warmer water flowing out 
of the Gulf of Alaska, 177 red salmon were caught. 
Comparison of this temperature structure with that 
which occurred in 19561 shows the warmer water, 
associated with the westward flowing Alaskan Stream, 
extended about 200 miles farther southward in 1962. 
Between latitudes 51 "N. to 48°N. the cold stratum 
at 150 to 200 meters depth was present (see Fig. 26), 
but at this longitude the catches did not decrease 
significantly until latitude 46"N. where only 27 chum 
salmon were caught. Time did not permit continuing 
any farther southward along this meridian. 

Although the relationships between the environment 
and the salmon catches appear to be vague, further 
information should be forthcoming when the salmon 
have been identified as to continent of origin. How
ever, one significant thing is apparent. Although the 
boundaries of some current systems may vary from 

1 See Annual Report for 1957. 

year to year, the changes are gradual and there is a 
remarkable similarity in the water structure from year 
to year. When one considers that some species of 
salmon remain in the marine environment for several 
years it is very possible that they make use of these 
relatively permanent features for orientation or 
migration. 

ALASKAN STREAM 

Accurate interpretation of spring and summer 
conditions and any hope of predicting conditions in 
the Aleutian area are dependent on knowledge of 
whether the westward flow of water south of the 
Aleutians, the Alaskan Stream, is blocked during 
winter by intrusions of water from the Bering Sea or 
western Pacific which would force the entire stream 
to circulate in the Gulf of Alaska. Winter data col
lected aboard the Bertha Ann along longitude 175"W. 
showed a geostrophic flow (calculated from density 
distribution) in excess of 10 em/sec south of Adak Is
land (Fig. 29). This flow is equivalent to that cal
culated for spring and summer periods in other years 
at this location. It is pointed out that direct current 
measurements, and the drift of vessels in this area 
have indicated velocities of over 100 emf sec ( 48 miles/ 
day) at distances of 10 to 30 miles offshore during 
summer, and similar velocities could be expected in 
winter because no appreciable change in the water 
structure was evident in these winter data and summer 
data during other years. Thus, the Alaskan Stream 
was very much in evidence along the Aleutian Islands, 
as far west as longitude 175°W. during winter 1962, 
and, except for long-term shifts in circulation or 
water structure, may be considered a relatively per
manent feature of this area. 

Heretofore, it was believed that only during spring 
and summer was warm water (>4.0°C.) advected 
westward along the Aleutians and this periodic phe
nomenon resulted in warm pouches or cut-off warm 
water masses in the western Aleutian area. These 
water masses are identified by a temperature-maximum 

FIGURE 29. Zonal components of geostrophic flow (cm.fsec.) 
along longitude 175°W., February 1962 (relative to 
I 000-decibar surface). 
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FIGURE 30. Westward extent of Alaskan Stream as indi
cated by mesothermal temperature distribution (°C.), 
summer 1959. 

FIGURE 31. Westward extent of Alaskan Stream as indi
cated by mesothermal temperature distribution (°C.), 

summer 1961. 

stratum or mesothermal layer which occurs at depth 
similar to those shown near Adak and Chirikof Islands 
at longitudes 155°W. and 175°W. (Figs. 27 and 28). 
Because mesothermal temperatures in excess of 3.8°C. 
to 4.0°C. cannot be formed in the western Subarctic 
Region, the intrusion of water of Gulf of Alaska origin 
westward of longitude 165°E., as indicated by 
mesothermal temperatures greater than 4°C. in sum
mer 1959 (Fig. 30) and summer 1961 (Fig. 31), must 
be considered a continuous, year round and signif
icant feature of this area, even though the surface 
effects of differential local cooling during winter may 
prevent the surface isotherms from reflecting the 
intrusion. 

COMPARISONS OF WINTER AND SUMMER DATA 

The persistence of the vertical structure and lati
tudinal position of the 34%0 isohaline and the 4°C. 
isotherm during winter was not known. Since the 
North Equatorial Current shifts from latitude 10°N. 
in summer to latitude 6° or 7°N. in winter it could 

be expected that these features of water structure in 
the North Pacific Drift and Subarctic Current would 
also shift southward. Comparisons of summer data 
from the Pioneer and winter data from the Bertha Ann 
along approximately longitude 175°W. (Fig. 32) 
showed that the position and configuration of the 
isohaline (Fig. 33) and the isotherm (Fig. 34) did not 
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FIGURE 32. Locations of Pioneer and Bertha Ann stations 
used to compare winter and summer oceanographic 
conditions. 
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1961 to February 1962 along approximately longitude 
175°W. (shaded area-temperature increase). 

appreciably change, except for the discontinuity of 
the 4°C. isotherm near the surface at latitude 50°N. 
which is the result of winter cooling at the surface. 

Analyses of interpolated data at standard depths 
of paired stations (see Fig. 32) showed that changes 

in temperature greater than 1 °C. were confined to 
the upper 60 meters of the water column (Fig. 35). 
This is interesting because north of latitude 45°N. 
the relatively sharp halocline was believed to confine 
net insolation in a shallow surface layer, and south 
of this latitude the considerable increase in heat 
content of the water column (see Fig. 26) was assumed 
to be partly due to local seasonal heating. 

Similar comparisons of summer versus winter values 
of salinity and dissolved oxygen revealed that the 
surface waters were slightly less saline during summer, 
and oxygen values were at or near saturation during 
both periods. No appreciable differences between 
summer and winter values were found below 60 meters 
depth. 

SUMMARY 

During the past year, we have discovered that salm
on are present in northern waters during winter and 
evidently they are capable of tolerating or adjusting 
to yearly cycles of temperature and other conditions 
southward of the Aleutian Islands. The persistency 
of the water structure, and the flow in the Alaskan 
Stream, show that there are several long-term features 
present in the northern, central North Pacific Ocean 
that appear to affect the distribution and migration 
of salmon. Now it is necessary to measure the actual 
velocities of water in this area rather than rely on 
calculated geostrophic currents which could be mis
leading. This would not be a continuing effort be
cause comparison of direct current measurements 
with the density structure of the water would show 
locations wherein the geostrophic approximation was 
valid, denote the proper reference level to be used in 
the calculation of these currents, and reveal if there 
are locations where the approximation is invalid. 
This information, and information on the deep cir
culation, which in some areas may be in opposition 
to the surface circulation, is the next step prior to 
attempting the prediction of conditions. 

SALMON SEROLOGY 

by George J. Ridgway 

As part of the International North Pacific Fisheries 
Commission's research on the problems of the Pro
tocol, serological and immunochemical methods are 
being developed and applied to distinction of racial 
groups of salmon of the high seas. 

This research has included studies on differences 

in serum antigens, on methods of detecting sexual 
maturity, and on differences in the antigens of red 
blood cells. During the past year we have made 
interesting progress in each of these areas. Also of 
great importance to our work has been the availability 
of a larger vessel which has allowed us to process blood 
samples and conduct blood typing tests on the fresh 
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samples immediately while at sea. 

RESEARCH ON SERUM ANTIGENS 

In previous reports to the Commission we have 
discussed the evidence for individual antigenic varia
tions in the sera of red salmon which are correlated 
with area of origin (Ridgway, Klontz, and Matsumoto, 
1959). Recently, two Russian papers have also re
ported the demonstration of area correlated variations 
in the serum antigens of red salmon (Zaks and Sako
lova, 1961 a, b). In the INPFC annual reports for 
1960 and 1961 we have reported some of the diffi
culties involved in the practical utilization of these 
differences for determining the relative abundance of 
red salmon of Asian and American origin in high seas 
areas. At least some of the difficulties are due to 
the unsuitability of whole frozen blood for deter
mination of these characteristic substances because 
they interact with hemoglobin to produce non
diffusible complexes. 

This year the author spent six weeks on board the 
chartered MV Bertha Ann collecting nearly 500 blood 
samples. A laboratory was set up on board the vessel 
and the sera from these samples separated by centrif
ugation before they were frozen. Thus, for the first 
time, we have large numbers of separated serum sam
ples collected in high seas areas where only Asian or 
American red salmon are considered to be present, 
as well as in areas where the populations from the 
two continents are considered to intermingle. These 
samples will be studied extensively during the coming 
winter months. 

During the past year, most of our research on serum 
antigens was designed to provide a better understand
ing of the nature and properties of those components 
which have been found to vary between individual 
red salmon blood samples. Toward this end we 
have made extensive studies using the method of im
munoelectrophoresis, and have started studies on ion 
exchange chromatography. For these latter studies 
we are using the new substituted cellulose ion ex
change material DEAE-cellulose. We have just 
started this work but have some indication that variable 
antigenic components of salmon sera can be separated 
and purified. With purified components we expect 
to make antisera which will be more potent and specific 
and which will allow us to conduct simpler serological 
tests. 

The work with immunoelectrophoresis (a method 
which combines electrophoretic separation with agar 
gel immunodiffusion) has shown that the variable 

components we are working with have electrophoretic 
mobilities of beta-globulin and gamma-globulin. In 
addition, evidence for variability between individual 
salmon blood samples in the electrophoretic mobility 
of these components as well as in their antigenic 
specificity has been obtained. 

We have also made related studies on agar gel 
electrophoresis of hemoglobins of 88 red and 22 pink 
salmon. These studies were prompted by the findings 
of Sick ( 1961) that cod and whiting show intra-species 
variations in the electrophoretic mobilities of their 
hemoglobins. Although we found multiple hemo
globins as has been reported by several other authors, 
no evidence for intra-species variations was found. 

RESEARCH ON MATURATION IN SALMON 

The occurrence of an antigenic character in the 
blood of maturing female salmon and its absence 
from the blood of males or immature females has 
been reported previously. This antigen has been 
designated the Sm antigen. We have continued 
testing the heart blood of the red and chum salmon 
processed by the morphology laboratory and now 
have data on 8,832 red salmon and 8,240 chum 
salmon. These data are summarized in Table 20. 

TABLE 20. The occurrence of Sm antigen in the blood 
of female red salmon of various gonad weights. 

Total 
Gonad weight females Number Percent 

Species grams tested positive positive 

r· 932 38 4.07 
8-9 516 34 6.50 

10- 11 429 60 16.26 
12- 13 346 79 22.83 

rHS 187 45 24.06 
16- 17 128 35 27.34 
18- 19 80 27 33.75 
~ 20 1721 1553 90.23 

Red 

r· 718 32 4.45 
8- 9 310 28 9.03 

10- 11 188 II 5.85 
12-13 189 27 14.28 

!14-15 
71 12 16.90 

16-17 63 15 23.80 
18-19 52 27 51.92 
~ 20 3103 2992 96.42 

Chum 

We believe that the number of males classified as 
positive for the Sm antigen (0. 79%) is a good measure 
of the manipulative error involved in taking and 
labeling the hearts and running the tests. The larger 
figure for females with gonads over 19 grams in weight 
classified as negative for the Sm antigen (3.6% in the 
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case of chums and 9. 7% in the case of reds) is prob
ably due to unsuitable samples resulting from fish 
that have bled to death in the nets. We are presently 
examining our data on this class of fish in the hope 
of establishing whether or not all such classifications 
are due to unsuitable samples. Probably this test 
will be most useful in the study of samples taken early 
in the spring. We have found females positive for 
the Sm antigen in samples taken as early as March. 

The Sm antigen has also been studied by immuno
electrophoresis and has been demonstrated to be 
lipoprotein (by oil red 0 staining) with the mobility 
of a beta-globulin. We have been interested in the 
mechanisms controlling the synthesis of this antigen 
and have recognized the need for additional methods 
for detecting the onset of sexual maturation in male 
salmon. We were fortunate to have Dr. Madeleine 
Olivereau of the Laboratoire de Physiologie de l'In
stitut Oceanographique de Paris work with us for a 
short period this year. The preliminary results of 
our collaborative studies have been published (Oliv
ereau and Ridgway, 1962). They have indicated that 
the activity of certain cells of the pituitary (with 
specific staining properties) is markedly increased 
during sexual maturation. All females tested which 
were positive for the Sm antigen showed marked 
activity of these cells. 

RESEARCH ON CELLULAR ANTIGENS 

In our studies on the antigens of red blood cells 
during the past year we have continued to use a wide 
variety of materials which agglutinate salmon red 
cells. These include antisera prepared in rabbits 
and goats, normal sera from various animals, and 
plant extracts. Several of these have provided strong 
indications of individual antigenic differences or blood 
types; however, none of the reactions with these re
agents are as clear cut and repeatable as we would 
wish them to be. We have expanded our studies on 
the immunization of carp with salmon blood cells this 
year and have found some evidence for blood types 
with the resulting sera. These studies have not pro
gressed to the point of practical applicability as yet. 

Last year we reported our most important finding 
so far, the fact that sera produced in rainbow trout 
by isoimmunization (the injection of blood from one 
rainbow trout into another) would detect blood types 
in Pacific salmon. Significant differences in frequen
cies of occurrence of blood types among Bristol Bay 
red salmon populations were shown with two of these 
sera. 

During the past year we have tested a number of 
other rainbow trout isoimmune sera which were 
prepared previously, and have conducted further 

TABLE 21. Proportion of red salmon reacting with various rainbow trout isoimmune sera. (Figures given are 
number of samples reacting with the reagent over number tested with that reagent.) 

Isoimmune serum 

L-2-4 
Group Set Date Location 101 I-9-1 3127 3167 3168 3132 96 abs. 

J 

5/30 51°04'N. 170°59'E. 13/14 8/14 0/0 10/14 5/14 9/14 13/14 0/0 
2 6/1 52°00'N. !70°12'E. 18/21 17/24 12/12 21/24 10f24 13f24 21f24 0/0 
3 6/2 51°57'N. 168°54'E. 15f20 12/24 llfl2 15fl6 5fl3 14/24 21/24 OfO 
4 6/3 51°00'N. 170°00'E. 19/24 24/34 19/20 0/0 OfO OfO 22/24 0/0 
5 6/4 51°28'N. !73°0l'E. 15/21 9f21 21/21 13/21 6/21 7f21 21/21 8/20 

! 
6 6/5 51°00'N. 176°00'E. 7/12 6fl2 19/23 16f23 7/23 10/23 llfl2 0/0 
8 6/10 50°56'N. 178°08'W. llfl2 8/12 23/27 18/27 7/20 3/27 0/0 I0/18 
9 6/11 50°57'N. 17 6°00'W. 6/10 3fl2 19/26 17/26 7/26 IJ26 8f9 14/19 

Chi square 8.955 12.34 11.892 8 . 783 0 . 126 33.0951 2 .986 4.490 

I 
10 6Jl6 54°00'N. I77°00'W. llfl8 7/ 18 26/27 18/27 2/27 1/27 12/12 OJO 
II 6fl7 53°00'N. 176°00'W. 8/14 8/14 13f l4 9/14 5/14 4/14 12f14 8/14 

2 12 6fl9 53°28'N. 175°57'W. 8Jl2 6/12 21 /22 18/22 5/22 Of21 10/12 6/21 
13 6J20 54°00'N. 176°00'W. 10fl2 3/12 12/12 10/12 9/12 4/12 5/6 9/12 

Chi square 2 .294 3 .091 0 .883 2 .632 19 .541 13.2831 2 . 136 7.1201 

I 
14 6/25 51°10'N. 170041'E. 24/39 16/39 25f39 27/39 7/39 5J39 5/6 19/39 
15 6J26 50°58'N. !70°05'E. 13/15 6/15 16J23 17/22 7/22 2/22 6/8 15/23 

3 16 6/27 51°0l'N. I68°00'E. 16/21 9JI2 14f21 18/21 6/21 llf21 6/12 0/0 
17 6/28 50°53'N. 171°ll'E. 14/24 10/24 18/24 24/24 8/24 7f24 OfO 0/0 

Chi square 4.796 4.841 0 .859 3. 161 2.408 15.1581 3 . 141 1.591 

I Differences significant (P< .05). 
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isoimmunizations. As a result we now have sixteen 
such sera which react with red salmon red blood 
cells. These sera were used on board the MV Bertha 
Ann to test the blood samples collected. After prelim
inary tests in which it was found that a few of the 
sera were not useful in their present form, since they 
reacted with nearly all red salmon samples tested, ten 
of the sera were selected for further study. The results 
obtained with eight of the most used sera are sum
marized in Table 21. The sets are divided into 
three groups: group 1 consists of the early sets made 
in the North Pacific west from Adak to 170°12'E. 
longitude; the second group consists of sets made 
from June 16 to June 20 in the Bering Sea from 
175°57'W. to l77°W. longitude; and the third group 
consists of sets made in the North Pacific from 171° 
11 'E. to 168°E. longitude from June 25 to June 28. 
Only mature salmon were tested. There are signif
icant differences among sets within these groups, 
with some of the reagents used indicating that the 
populations of red salmon in these areas were not 
randomly intermixed. This finding should be of 
importance in considering the effects of a high seas 
fishery, as well as in the interpretation of studies on 
tagging, parasitology, and morphology. These data 
are being analyzed extensively to determine if these 
reagents can be used to distinguish populations of red 
salmon of Asian and American origin. 

SuMMARY 

1. The research on serology conducted by the 
United States has continued in studies on serum 
antigens, on maturity and on red blood cell antigens. 

2. In the research on serum antigens most of the 
work has been concentrated on determining the nature 
and properties of individually varying components. 
Serum antigens with the mobilities of both beta
globulin and gamma-globulin have been demonstrated 
by immunoelectrophoresis to vary antigenically and 

electrophoretically. 

3. The availability of larger ships has made it 
possible to collect and process large numbers of blood 
samples on the high seas. 

4. In the research on differences in red cell antigens 
(blood types) the most promising reagents have been 
found to be rainbow trout isoimmune sera. Sixteen 
of these have been developed which agglutinate red 
salmon blood cells. 

5. Extensive blood typing tests of red salmon with 
rainbow trout isoimmune sera were conducted on 
board the MV Bertha Ann during the spring of 1962. 
Preliminary analysis of the data revealed significant 
differences among sets in groups composed of samples 
taken in the North Pacific from May 30 to June 11, 
samples taken in the Bering Sea from June 16 to June 
20, and samples taken in the western North Pacific 
from June 25 to June 28, indicating that red salmon 
populations were not randomly intermixed at the time 
the samples were taken. 
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ANALYSIS OF 1961 RED SALMON MORPHOLOGICAL DATA 

by Thomas A. Dark and Betty J. Landrum 

Annually, from 1955 through 1960, red salmon 
samples taken on the high seas were classified to 
continent of origin using a discriminant function 
(Fisher, 1936, 1944) derived from the morphological 
parameters of fish collected in 1956. The results are 
included in the Proceedings of the Annual Meetings 
of the International North Pacific Fisheries Com-

mission for the years 1959 through 1961 and in Fuku
hara l't al., 1959. 

Discriminant function analysis requires a pnon 
knowledge concerning the populations to be classified 
to the extent that the alternative categories of clas
sification must be known. In this particular analysis 
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TABLE 22. Average error of misclassification of western Alaskan and Kamchatkan red salmon in 1961. 

Escapement Observed percent 
in millions Relative of Weighted 

Area in 1961 abundance misclassification value 

Branch River 
Egegik River 
K vichak River 
Naknek River 
Ugashik River 
Wood River 

0.090 
0.702 
3.706 
0.351 
0.349 
0.461 
5.659 

Average errors of misclassijicatian: 
For the western Alaskan populations 

For the Kamchatkan population 

the categories are continental origins. The best 
available evidence from catch statistics, parasite 
studies, tagging experiments, distance function analy
sis or morphological characters and factors of time 
and area of capture of specimens used in morphological 
studies indicates that maturing red salmon in the 
Bering Sea and North Pacific Ocean, north from 
approximately 48°N. latitude and west of 165°W. 
longitude, are of Kamchatkan or Bristol Bay origin 
(Fukuhara et al., 1959). Similar a priori evidence 
concerning the origin of immatures is generally lack
ing. For this reason discriminant function analysis 
of morphological characters for the purpose of classify
ing red salmon to area of origin can be applied reliably 
only to maturing fish. 

This report presents the results of classifying matur
ing red salmon taken in the North Pacific Ocean and 
Bering Sea from May to July of 1961. The criteria 
for stage of maturation were those of Ishida and 
Miyaguchi (1958) and Godfrey (1961) with a slight 
modification for females. 1 

CLASSIFICATORY PROCEDURES 

Sampling. In Bristol Bay, stream samples were 
taken from the Egegik, Naknek, Kvichak, Wood, 
Ugashik and Branch Rivers. These river systems had 
an estimated combined escapement of about six 
million red salmon in 1961 2• No comparable samples 

1 The criteria (gonad weight> 15 grams indicated a maturing 
female) used for females was an average of the criterion by 
Ishida and Miyaguchi and that recommended by Godfrey. 

2 Alaska State Department ofFish and Game. 1961. Collected 
information, Bristol Bay-1961. Alaska State Department of 
Fish and Game, Juneau, October I , 1961, 28 p., (processed) . 
(Tables and figures containing information on the 1961 Bristol 
Bay catches and escapements. Presented to the American 
Section, International ::\'orth Pacific Fisheries Commission.) 

.0159 56.9 0.9047 

.1240 20.1 2.4924 

.6549 13.4 8.7757 

.0620 26.7 1.6554 

.0617 21.5 1.3266 

.0815 22.8 1.8582 
1.0000 17.0130 

Pa = 17.0130 percent 

Pb - 37.3832 + 36.4583-36 9207 - 2 - . percent 

were available from Kamchatka Peninsula streams. 
As in the analysis of the 1960 red salmon collections, 
certain samples of mature salmon, for which the time 
and location of capture reasonably assured the presence 
of only Kamchatkan salmon, were selected to rep
resent the Kamchatkan population. 

Samples of maturing red salmon available to us 
from United States research vessels and the Japanese 
mothership fishery were few in 1961. After eliminat
ing immature specimens and samples of less than 30 
mature specimens, only 33 samples were available 
for analysis. Eighteen of these samples were taken in 
the Bering Sea from 165°W. to 180° longitudes. No 
samples were available from west of 180° longitude in 
the Bering Sea. The remainder of the samples were 
taken from scattered locations south of the Aleutian 
Islands from approximately l62°E. longitude east
ward to areas south of the Alaska Peninsula in the 
North Pacific Ocean. 

Classification. The average errors ofmisclassification 
observed in Bristol Bay inshore samples and Kam
chatkan reference samples provided estimates of the 
probability of misclassifying samples taken from 
these populations. Errors of misclassification in the 
Bristol Bay samples were weighted by the relative 
abundance of the respective stocks as shown by 1961 
escapement estimates (Table 22). The computed 
average error of misclassification for mature Bristol 
Bay red salmon in 1961 was 17.0 percent. In previous 
years this error varied from 17.8 to 23.6 percent. 

Samples I and 2, used to estimate the 1961 Kam
chatkan error of misclassification, were taken off the 
southeast coast of the Kamchatka Peninsula on July 
5 and June 28 respectively (Table 23). Sample I 
contained 110 fish, 98 percent of which were maturing 
salmon, and sample 2 contained 98 specimens, 97 
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percent of which were maturing. Considering the 
stage of maturity in conjunction with the time and 
place of capture (west of 165°00'E. longitude), it was 
assumed that these samples were most likely elements 
of the southwest Kamchatkan population. The 
computed average error of misclassification for the 
Kamchatkan population reference samples was 36.9 
percent (Table 23) which was higher than the average 
errors ofmisclassification seen in offshore samples taken 
in 1956, 1957, 1958, and 1960 but was comparable to 
that seen in the single sample taken from the Ozer
naya River in September of 1959. 

All samples were classified using the discriminant 
function computed from 1956 data (INPFC Doc. 
397) which was subsequently demonstrated to effi-

ciently classify samples taken in later years (INPFC 
Annual Report for 1961). The estimates of the 
probability of misclassification of Bristol Bay and 
Kamchatkan salmon were used to compute corrected 
percentages or point estimates of the proportions of 
each continental type in the high seas samples. Con
fidence limits (Fukuhara, 1960) were computed at the 
90 percent level for each point estimate (Table 23). 

Results of High Seas Classification. Because the 
classification of 1961 samples considered only maturing 
red salmon and so few samples were available for 
analysis, samples taken from May through July will 
be discussed as a group regardless of the month of 
capture. Sampling dates however are included in 
Table 23. 

TABLE 23. Results of discriminant function analysis of samples of mature red salmon collected in 1961. 

Percent classified Corrected 
percent 

Position of sample Western Western 90 percent 
Sample Sampling Sample Kamchatkan Alaskan Alaskan confidence 
number date Latitude Longitude size type type type interval' 

7/5 49°2l'N. 162°II'E. 107 62 .62 37 . 38 1.0 0- 18 
2 6/28 50°!7'N. 162°48'E. 96 63 .54 36.46 0 0- 18 
3 7f5 51°59'N. 165°59'E. 109 66 .97 33 .03 0 0- 16 
4 6/29 480S8'N. 166°09'E. 74 60 .81 39 . 19 4 .9 0- 25 
5 5f30 52°25'N. 170°14'E. 102 42.16 57 .84 45 .4 28-63 
6 6f22 51°36'N. l71°35'E. 89 66 .29 33 . 71 0 0- 18 
7 6/22 50°48'N. 171°55'E. 87 65 .52 34.48 0 0- IR 
8 6/7 50°40'N. 176°17'E. 98 32 .65 67 . 35 66.1 49-83 
9 6/25 59°00'N. 180° 30 50 .00 50.00 28.4 0-61 

10 6f22 56°001N. 180° 48 25 .00 75 .00 82 . 7 60- 100 
11 6/16 52°38'N. 179°46'W. 120 20 .00 80.00 93 .5 80- 100 
12 6f14 53°35'N. 179°18'W. 93 29.03 70.97 73.9 57- 91 
13 6/19 53°15'N. l78°061W. 70 25.71 74 . 29 81.1 62- 100 
14 6/18 53°46'N. 176°37'W. 66 33.33 66.67 64.6 44- 85 
15 6/7 5! 0 07'N. 175°33'W. 114 31 .58 68.42 68.4 53-84 
16 6/13 54000'N. 175000'W. 109 32 . 11 67 .89 67 . 2 51 - 83 
17 6/22 55°05'N. 170°03'W. 118 24.58 75 .42 83 .6 69- 98 
18 6/19 58°20'N. 170°00'W. 46 28.26 71.74 75.6 52- 99 
19 6fl6 56°ll'N. 170°00'W. 59 28.81 71. 19 74.4 53- 96 
20 6/14 55°09'N. 170°00'W. 146 21 . 23 78.77 90 .8 79- 100 
21 6f23 54°27'N. 170000'W. 37 35 . 14 64 .86 60.7 33-89 
22 6/24 53°56'N. 170°00'W. 45 13.33 86.67 100 .0 80- 100 
23 6/12 53°25'N. 170°00'W. 52 19.23 80.77 95 .2 76- 100 
24 6fl7 5JC47'N. 169°58'W. 119 18.49 81 . 51 96 .8 84- 100 
25 6/25 53°26'N. 169°57'W. 62 22 .58 77.42 87.9 69- 100 
26 5/16 51°38'N. 166°48'W. 103 23 . 30 76 . 70 86.4 72- 100 
27 5/15 52°261N. 166°28'W. 78 32 .05 67 .95 67.4 48-86 
28 6f30 54°59'N. 165°06'W. 32 12 .50 87.50 100 .0 76- 100 
29 6/29 55°59'N. 165°00'W. 117 17 .95 82.05 98.0 85- 100 
30 7f9 54°00'N. 162°30'W. 33 54.54 45 .45 18.5 0- 49 
31 6/8 53°40'N. 160°24'W. 169 22 .49 77 .51 88 . 1 77- 100 
32 6fl5 55°03'N. l56°00'W. 72 36.11 63.89 58 .5 38-79 
33 5f5 55°00'N. 155°00'W. 41 36.59 63.41 57.5 31 84 

I Lower limit truncated at 0 and upper truncated at 100 percent. 
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FIGURE 36. Per cent maturing Bristol Bay salmon in high 
seas samples taken in May-July 1961. (First number 
indicates sample number, second number indicates per
centage Bristol Bay type.) 

In the North Pacific Ocean (Fig. 36) four samples 
were taken between 160°00'E. and 170°00'E. longi
tudes, and all of these indicated either a complete 
absence or a very low incidence of Bristol Bay type 
red salmon (0-5 percent). The confidence intervals 
of all these samples included 0 percent. This is in 
agreement with expectations. The samples were 
taken in late June and early July when few maturing 
Bristol Bay fish could be expected to occur so far west. 
Four samples were taken between l70°00'E. and 180° 
longitudes; two of these (samples 6 and 7) indicated 
an absence of Bristol Bay type salmon, and two 
(samples 5 and 8) classified as 45 and 66 percent 
Bristol Bay type. Between 170°00'W. and 160°00'W. 
longitudes four samples were classified from 18 to 
88 percent Bristol Bay fish. Sample 30 ( 18 percent 
Bristol Bay type), taken at 54°00'N. latitude and 162° 
30'W. longitude, accounted for the large variation 
in classification observed in this area. Due to the 
late date (July 9) and area of collection of sample 30 
it was very unlikely that Kamchatkan salmon were 
actually present. It is more reasonable that the 
portion of the sample that classified as Kamchatkan 
type was a consequence of departure from the assump
tion that only red salmon from Bristol Bay or Kam
chatka occurred in these areas during the time period 
considered. This rationale, however, does not pre
clude the possibility of Kamchatkan salmon being 
present in the sample. Between 160°00'W. and 
155°00'W. longitudes the occurrence of Bristol Bay 
salmon was less pronounced (58 percent) in samples 
32 and 33 than in the preceding longitudinal interval. 
In previous years the incidence of Bristol Bay salmon 
was very low in samples taken east of approximately 
160°00'W. longitude in the Gulf of Alaska. Again, 
it may be reasonably assumed that the proportions of 
these particular samples which did not classify as 

Bristol Bay type were not actually Kamchatkan 
salmon but salmon from North American areas other 
than Bristol Bay, illustrating the need for an alter
native classificatory analysis to cope with such situa
tions. 

In the Bering Sea, no samples were available from 
areas west of 180° longitude. Between 180° and 
170°00'W. longitudes 14 samples were taken, six of 
which were collected at 170°00'W. longitude. The 
percentages of Bristol Bay salmon in these samples 
were quite high (61-100 percent) with the exception 
of sample 9, taken at 59°00'N. and 180°, which 
classified as only 28 percent Bristol Bay type. 

Considering the area, time of collection and con
fidence interval (0-61 percent), the most probable 
interpretation of the classification was that this sample 
contained fish from minor Asian or North American 
red salmon streams not originally included in the 
reference populations. This phenomenon occurred in 
other samples from this same general area in previous 
years. East of l70°00'W. longitude only four samples 
were available and classified as predominantly Bristol 
Bay morphotype (88-100 percent). Figure 37 presents 
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samples of mature red salmon taken in late May 
through .July 1961. 
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the average percentage of Bristol Bay morphotype in 
the North Pacific Ocean and the Bering Sea by 5° 
intervals. These results were very similar to averages 
found in prior years. 

The lack of samples from west of 180° longitude in 
the Bering Sea was typical of past years. Japanese 
catch statistics (INPFC Annual Reports for the years 
1956-1960) indicate the presence of red salmon in 
this area and at times in large numbers, but we have 
received few samples of sufficient size for analysis from 
the mothership fleets operating in this area. 

Summary and Conclusions. During May, June and 
July of 1961 red salmon samples were collected from 
the North Pacific Ocean and the Bering Sea for the 
purpose of morphological analysis. Due to insuf
ficient a priori information necessary for discriminant 
function analysis all immature specimens were ex
cluded, and subsequently all samples of less than 30 
fish were deleted, leaving only 33 samples available 
for analysis. The obtained results strongly sup
ported conclusions presented in previous reports 
concerning the distribution of Kamchatkan and 
Bristol Bay red salmon populations on the high seas. 

The 1961 results indicated that, in the North Pacific 
Ocean, fish of Bristol Bay morphotype were found in 
small proportions west of 1 70°00'E. longitude, and 
there were indications of a high degree of intermingling 
between 170°00'E. and 180° longitudes. East of 180° 
longitude, with few exceptions, samples were strongly 
dominated by Bristol Bay morphotype. The classi
fications obtained for samples 9 from 59°00'N. latitude 
and 180° longitude and for samples 30, 32 and 33 
from south of the Alaska Peninsula were believed to 
be a result of the presence of stocks other than those 
of Kamchatka and Bristol Bay and not indicative of 
the actual presence of Kamchatkan salmon. 

Further evaluation and extension of the discriminant 
function analysis as applied to the problem of ascertain
ing the origin of red salmon at sea has essentially 
two limitations. The first of these is intrinsic to the 
particular disciminant function analysis. The applied 
discriminant function is a linear combination of 
morphological characters which maximizes the dif
ferences between Kamchatkan and Bristol Bay mor
photypes. Using this linear function in particular 
areas of the ocean, notably near the eastern Aleutian 
Islands and the Gulf of Alaska, some samples appeared 
to contain a large proportion of Kamchatkan red 
salmon. The regularity of such occurrences, their 
relative isolation from other samples having similar 
proportions of Kamchatkan salmon and the time of 

capture leads us to conjecture that the proportion 
classifying as Kamchatkan fish more likely consisted 
of red salmon from North American areas other than 
Bristol Bay. Since the discriminant function utilized 
provides no basis for interpreting such situations, an 
alternative classificatory scheme is required. This 
classificatory analysis has been completed and will be 
reported upon later. 

A further restriction of the evaluation of analyses 
presented to date is imposed by limitations in sampling 
on the high seas and restrictions in sampling some 
inshore populations. The effects on the presented 
results due to failure to obtain samples from within 
Asian streams, possible exclusion of subordinate but 
significant populations in the Kamchatkan continental 
reference, and limitations of sampling in some por
tions of the high seas are questions requiring further 
rationalization. Examination of these questions is 
now in progress. 
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CHUM SALMON MORPHOLOGICAL STUDIES 

by John LaLanne 

Chum salmon menst1c and scale characters are 
being examined for possible use in identifying Asian 
and North American chums in high seas areas. As 
previously reported (INPFC Annual Report 1961 ), 
meristic characters do not satisfactorily differentiate 
Asian chums and North American chums originating 
from the Arctic and Central Alaska regions. 

To be useful in this study, a character must fulfill 
two basic requirements: 

1. It must exhibit differences between Asian and 
North American stocks of chum salmon. 

2. Differences between components within samples 
such as sexes and age groups and differences between 
sub-samples taken within areas must be negligible 
compared to differences between the continental 
stocks. 

The necessity of the first requirement is obvious. 
The second requirement is considered necessary 
for the following reasons: 

1. A character may exhibit within-sample sex or 
age group differences or sub-sample differences that 
are large compared to intercontinental differences. 
In this case, apparent differences between continental 
stocks could merely be a reflection of the sex, age, or 
sub-sample composition of the continental samples. 
Differences between continental stocks would vary 
as within-sample or within-area components varied 
each year. Intercontinental differences could in 
some cases be obliterated. 

2. It is possible to treat sample components as 
separate units but such an analysis is complex and 
should be avoided if possible. For example, if the 
characters used were affected by brood year differences 
then a separate classificatory analysis would be re
quired for the fish of each brood year. 

WITHIN-SAMPLE VARIATION 

Forty-eight chum salmon scale characters were 
examined for variation between sexes, brood years, 
and age at maturity. These were circuli counts in 
1/8, 1/4, and 1/2 divisions of the first year in ocean 
zone, the total number of circuli in the first and second 
year in ocean zones, and ratios of these circuli counts 
to the zone lengths or various circuli groupings. All 
but two of the scale characters examined exhibited 
varying degrees of significant variation for one or more 
of the components tested. These two were the number 
of circuli occurring in the 5th and 6th 1 /8 divisions 
of the length of the first year in ocean zone (counting 
from the nucleus outward to the annulus). 

INTER-CONTINENTAL AND VVITHIN-AREA SuB-SAMPLE 

VARIATION 

In a preliminary examination of 1958 and 1959 
inshore samples it was estimated that the two scale 
characters mentioned above combined with the three 
most useful meristic characters; the number of lateral 
line scales, total number of vertebrae and the number 
of dorsal fin elements did not satisfactorily separate 
all Asian areas sampled from all the North American 
areas sampled. Samples representing Kotzebue 
Sound, Alaska Peninsula and Central Alaska were 
similar to samples representing Siberian stocks of 
chums. Samples representing Western Alaskan stocks 
and some Southeast Alaskan stocks were similar to 
Hokkaido Island chum samples. 

To achieve more separation, it was necessary to 
utilize five additional scale characters which although 
affected to some degree by sex, brood year, or age at 
maturity variation were among the least affected of 
the characters examined. Using the 10 characters 
(Table 24) all the North American samples examined 
except the Kotzebue Sound sample were satisfactorily 
separated from Asian samples. However, because 
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TABLE 24. Chum salmon characters. 

I. Number of lateral line scales 
2. Number of vertebrae 
3. Number of dorsal fin elements 
4. Number of circuli in 3rd 1/8 of 1st year in ocean zone 
5. Number of circuli in 4th 1/8 of 1st year in ocean zone 
6. Number of circuli in 5th 1/8 of 1st year in ocean zone 
7. Number of circuli in 8th 1/8 of 1st year in ocean zone 
8. Number of circuli in 2nd 1/4 of 1st year in ocean zone 
9. Number of circuli in 2nd 1/2 of 1st year in ocean zone 

10. Ratio of the length of the 1st year in ocean zone to 
the number of circuli in the 4th 1/4 of the length 

of the within-sample component variation it is possible 
that some of the inter-continental differences will not 
be maintained but will fluctuate as the sample sex 
ratios and age compositions vary yearly. 

In progress is a classificatory analysis designed to: 

l. Further assess the within-sample component 
variation, sub-sample variation, and the variation 
between Asian and North American samples. 

2. Classify individual high seas caught chum 
salmon as to continent of origin. 

GILLNET SELECTIVITY 

by A. E. Peterson 

Gillnet samples for studying origin and abundance 
of salmon are taken by research vessels on the high 
seas of the North Pacific Ocean and Bering Sea. 
Four mesh sizes, 2 l/2, 3 l /4, 4 l/2, and 5 l/4 inches, 
stretched measure, of nylon gillnet are fished simultane
ously by each research vessel. A small mesh catches 
mainly small fish; a large mesh, mainly large fish. 
Hence, graduated mesh sizes are used to cover the 
range of fish sizes. To assess the adequacy of this"'!' 
coverage is the purpose of this selectivity study. The 
key to the solution is to develop and construct a selec
tion curve for each mesh size and a composite catch 
efficiency curve for the combined mesh sizes. 

A method for determining a mesh selection curve, 
developed by Holt ( 195 7)1, has been applied to the 
high seas salmon catches. The curve for each mesh 
size is developed from the ratios of catch by different 
sizes of mesh at different fish-length classes. Holt 
showed that if the logarithms of these catch ratios 
follow a straight line, the selection curve for a mesh 
can be described by a normal curve. 

From the high seas salmon catches, the straight-line 
relation is obtained for each pair of mesh sizes over a 
particular range of fish-length classes. In fitting 
the line, length classes of small fish (which tend to 
tangle in the meshes) and large fish (which tend to 
snag by snout or teeth in the meshes) are excluded. 
The resulting mesh selection curve is a normal curve 
for fish considered caught by the conventional gilling 
method (encircling the fish by the girth). 

Figure 38 shows a mesh selection curve for each of 

1 Holt, S. J. 1957. A method of determining gear selectivity and 
its application. ICNAF-ICES-FAO Joint Scientific Meeting, 
Lisbon, Paper No. S 15, 21 p. (mimeo) . 

four mesh sizes and a composite curve for combined 
mesh sizes for red, chum and pink salmon, based on 
gillnet catches in 1959 by United States research 
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vessels. Curves based on catch data for other years 
are remarkably similar to those of 1959. The range 
of lengths, 29 em. to 62 em. for red and chum salmon, 
35 em. to 59 em. for pink salmon, covers 99% of the 
fish caught. No pink salmon were taken in the 2 l/2-
inch mesh. The selection curve represents the relative 
catch efficiency of the mesh for the different length 
classes of fish. 

The composite curve of relative catch efficiencies 
shows that all lengths of salmon are caught by the four 
mesh sizes, although the catch efficiency is not equal 
at all length classes. A lower catch efficiency at 44 em. 
to 4 7 em. for red and chum salmon, 41 em. for pink 
salmon, is the result of the larger (I l/4-inch) gap 
between the 3 l/4--inch and 4 l /2-inch mesh sizes. The 
gap between other adjacent mesh sizes is 3/4--inch. 

The curves are similar for both red and chum 
salmon. For pink salmon the curves are displaced 
to smaller length classes. This difference is probably 
due to girthflength differences between pink salmon, 
all of which are maturing fish, and red and chum 
salmon, which include both immature and maturing 
fish. Girth in relation to length increases in matur
ing salmon, especially the males. 

For each species, the composite curve can be used to 
adjust the length frequency distribution of the catch of 
combined mesh sizes to an estimated length frequency 
distribution of the vulnerable population. More
over, the selection curve of a particular mesh size can 
be used to show what this mesh selects from this 
population. 

MARINE GROWTH OF WESTERN ALASKAN RED SALMON 

by R. H. Lander 

Growth rates of Western Alaskan red salmon have 
been estimated as part of the long term research under
taken by the United States. The present report re
lates the general method and results. Analytical 
procedures are explained fully in a manuscript, 
" Marine Growth of Western Alaskan Red Salmon 
(Oncorhynchus nerka Walbaum)," by R. H. Lander and 
G. K. Tanonaka of the Bureau of Commercial Fisheries 
Biological Laboratory, Seattle, Washington. 

Data on body weight, fork length, age, sex and 
gonad weight were available from whole specimens 
collected from 1956 through 1960 in the North Pacific 
Ocean and Bering Sea. Of the 7,967 specimens 
selected to describe growth of Western Alaskan red 
salmon, 88 percent were taken by United States re
search vessels fishing 2 l/2-inch, 3 lj4--inch, 4 l/2-
inch, and 5 l/4--inch gillnets; most of the remaining 
specimens were from 4 4/5-inch Japanese commercial 
gillnets. Weights of 335 fresh fish were collected in 
1961 in order to convert laboratory records of fish 
taken from 1956 through 1960 to the basis of fresh 
weight. Fork lengths of fresh fish were available 
for most specimens taken by United States research 
vessels, along with the date, location and mesh size 
of capture. Only those fish sent frozen to the Bureau 
of Commercial Fisheries Biological Laboratory, 
Seattle, Washington, were used in the study. 

Immature red salmon which had spent one or two 
winters at sea were taken mainly in July and August; 
maturing 2-winter fish, from late May to early July; 
and maturing 3- winter red salmon, from late May 

to late June. Since the sampling was not designed 
for estimating growth, the objective of the study was 
to obtain a basic description. It was not feasible to 
estimate growth separately for different years and areas 
of capture. 

Background studies of the International North 
Pacific Fisheries Commission provided criteria for 
determining maturity, means of separating Western 
Alaskan from Asian red salmon, and information on 
the selective properties of gillnets used by United 
States research vessels. INPFC Document Number 
320 and INPFC Bulletin Number 10 describe methods 
of determining origin. INPFC Bulletin Number 5 
provides criteria for separating immature from matur
ing red salmon. A manuscript by A. E. Peterson, 
and entitled " Selectivity in salmon gill nets," presents 
mesh selection curves for red salmon. Average risks 
of misclassification for each of the years 1956 through 
1960, referring to the methods of INPFC Document 
Number 320 and INPFC Bulletin Number 10, are 
shown in another manuscript in preparation at the 
above laboratory: " The distribution of mature 
Western Alaskan and Kamchatkan red salmon (On
corhynchus nerka Walbaum)," by B. J. Landrum and 
T. A. Dark. 

The following sources of variation in available data 
were considered in the growth study: (I) sex, 
maturity and winters at sea before capture; (2) 
changes in size between time of capture and time of 
laboratory processing; (3) area of origin; (4) area 
of capture; (5) use of gillnets known to be selective 
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for size; and (6) year of capture. 

High seas red salmon data were first classified by 
continental origin, life history group and time of cap
ture. Application of the racial analyses cited above 
permitted a test of the hypothesis that Asian and 
Western Alaskan red salmon were the same average 
size. Analyses of variance removed the effects of 
seasonal growth while admitting effects of area of 
capture as experimental error. These analyses showed 
Western Alaskan fish taken in a particular 10--day 
period from a given life history group were significantly 
larger than Asian red salmon. Three intuitive criteria 
were next applied to available data to avoid this 
source of bias in growth estimates of Western Alaskan 
red salmon : ( l) reject all samples containing fewer 
than 50 percent "Western Alaskan" fish; (2) use 
only individuals falling on the "Western Alaskan" 
side of the critical point of the discriminator from 
those samples containing from 50 percent through 
69 percent "Western Alaskan" fish; and (3) use all 
individuals from samples with over 69 percent "West
ern Alaskan " fish. It was necessary to establish 
intuitive criteria because the probabilities of mis
classifying individual fish were unknown; this also 
explains the use of quotation marks just above. 

Length frequencies expected under the theory of 
mesh selection were then compared by chi-square 
analyses with the lengths of fresh fish taken from the 
gear as fished. No evidence of selectivity for size 
could be detected. The composite selection curve 
for the four mesh sizes stated above for United States 
research vessels covered a much greater length range 
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fiGURE 39. Mean fork length by 10-day period for each 
sampled life history group of Western Alaska red 
salmon. Light dashed lines indicate related groups, 
not linear growth, for periods not sampled. 

than existed in a single life history stage of Western 
Alaskan red salmon. 

Mean length of maturing fish was next found to 
differ between areas of capture; few significant dif
ferences were found for immatures taken in different 
areas. Sampling coverage did not allow weighting 
the mean lengths to the relative abundance in re
spective areas of capture. Marked variations in mean 
length of fish in a given life history stage were next 
demonstrated between years of sampling. To build 
up samples adequate for describing, in particular, 
the seasonal growth, the years 1956 through 1960 
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FIGURE 40. Mean body weight by 10-day period for each 
sampled life history group of Western Alaska red 
salmon. Light dashed lines indicate related groups, 
not linear growth, for periods not sampled. 
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were regarded as a random sample of environment
response combinations for Western Alaskan red salm
on. Data from all years and areas of capture were 
accordingly combined by 10-day sampling periods. 
To complete the preliminary phase of the study, mean 
fork lengths and body weights of fresh fish were 
estimated from the 1961 weight data mentioned above, 
and from the length records taken at sea and in the 
laboratory from 1956 through 1960. 

These mean sizes for estimating growth in length 
and weight are tabulated in the manuscript " Marine 
Growth of Western Alaskan Red Salmon." Time 
changes in estimated fork length and body weight 
of fresh fish are shown here in Figures 39 and 40, 
respectively. 

Figures 39 and 40 show males are on the average 
longer and heavier than females. However, the 

extent to which numbers of each sex taken represent 
the true sex ratios in the several marine life history 
stages is unknown. Both means in a 10-day period 
were accordingly used without weighting for sample 
size by sex in order to compute linear regressions of 
mean body weight on 1 0-day period. Figure 41 
shows the regression lines which were fitted to the 
data of Figure 40. 

The linear description of growth in weight in Figure 
41 is based on the fact that the data of Figure 40 fit 
straight lines as well or better, for all four sampled 
life history stages, than they fit an exponential model. 
This is probably due to the limited sampling season 
for each life history stage. It is not assumed that a 
simple linear description would suffice for other times 
of year in Western Alaskan red salmon. Nor is it 
assumed that straight lines would adequately describe 
growth in weight for other stocks of red salmon during 

TABLE 25. Seasonal growth rates within each sampled life history stage of Western Alaskan red salmon.1 

Estimated body 
Sampling period Number of weight (dekagrams) Instantaneous growth 

inclusive dates days between at period midpoint Percentage rates2 
Life history period increase in 

stage Initial Terminal midpoints Initial Terminal body weight Total 30-day average 

Immature after 8 12 40 47.8 62.2 30 .26 .20 winter at sea 7fl0-7fl9 8/19- 8/28 
Immature after 2 7 12 50 123.3 150.5 22 .20 .12 winters at sea 6/30- 7/9 8/19- 8/28 
Maturing after 2 3 7 40 179.3 202.7 13 .12 .09 winters at sea 5/21 - 5/30 6f30- 7f9 
Maturing after 3 3 6 30 247.9 282.3 14 .13 .13 winters at sea 5/21 5/30 6/20- 6/29 

I Sexes combined. 
. (terminal weight) . . 2 Instantaneous growth rate, g, IS defined as: g = log. -. -. -. -

1 
. h , where e IS the base of natural loganthms. 

mitia we1g t 
See 

Ricker (1958) for a full explanation and for applications in fishery dynamics. 

TABLE 26. Long term growth rates between sampled life history stages of Western Alaskan red salmon.1 

Midpoint of seasonal Estimated body 
sampling, expressed as weight (dekagrams) Per- Instantaneous 

period number Number of at seasonal centage growth rates2 
Life history stage and date days between midpoint increase 

seasonal mid- in 30-day 
Initial Terminal Initial Terminal points Initial Terminal weight Total average 

-- --
Immature after Immature after 2 10.0 9.5 360 55.0 136.9 149 0.91 .08 winter at sea winters at sea August 3 July 30 
Immature after Maturing after 2 10.0 5.0 315 55.0 191.0 247 1.24 .12 winter at sea winters at sea August 3 June 14 
Immature after Maturing after 3 10.0 4.5 675 55.0 265.1 382 1.57 .07 winter at sea winters at sea August 3 June 10 
Immature after 2 Maturing after 3 9.5 4.5 315 136.9 265.1 94 0.66 .06 winters at sea winters at sea July 30 June 10 

I Sexes combined. 
. (terminal weight) . 2 Instantaneous growth rate, g, IS defined as: g = loge . . . 

1 
. h , where e IS the base of natural logarithms. See 

mitia we1g t 
Ricker (1958) for a full explanation and for applications in fishery dynamics. 
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times of the year represented in Figure 41. Clearly, 
more sampling is needed to satisfy a more comprehen
sive model of marine growth in red salmon. 

Table 25 gives the seasonal growth rates for each 
sampled life history stage. Here, the mean body 
weights for initial and terminal IO-day periods were 
estimated from regressions shown in Figure 41 ; means 
are considered to apply to period midpoints. Per
centage weight gains in Table 25 were converted to 
total and average 30- day instantaneous rates only 
because of interest in yield equations. It is recognized 

that an instantaneous rate implies an exponential 
model, while weights in Figure 41 are on the arith
metic rather than the logarithmic scale. 

Mean body weights at the midpoints of seasonal 
sampling were also estimated from regressions shown 
in Figure 41. These means are given in Table 26 
as the basis for estimating long term growth rates. 
As in Table 25, the growth rates in Table 26 involve 
no extrapolation beyond I 0- day periods actually 
sampled. 

EASTERN BERING SEA KING CRAB INVESTIGATION, 1962 

by Takashi Miyahara, Henry Sakuda and Herbert Shippen 

Eastern Bering Sea king crab research by the 
United States continued in 1962 with change in 
emphasis. Field operations were curtailed, and 
analysis of existing data was our major function. 
Effort has been made, however, to follow the develop
ment of the king crab fishery in the eastern Bering 
Sea. 

EASTERN BERING SEA KING CRAB FISHERY 

From various sources, including Japanese catch 
statistics, it is obvious that for the fourth successive 
year, the eastern Bering Sea king crab fishery has 
continued to grow. From an annual catch of between 
1.1 and 1.6 million male crabs in 1953 through 1958, 
the catch has increased to an estimated 7.4 million 
male crabs during 1962 (Fig. 42). 

Japanese spring fishing effort was increased by the 
addition of a third factory-mothership, the Dainichi 
Maru, which joined the Tokei Maru and the Shinyo 
Maru, both of which operated in 1961. In the 1962 
autumn fishery, two large factory-motherships with 
approximately twice last year's quota replaced the 
three smaller freezer ships that initiated the autumn 
fishery in 1961. 

Little information is available concerning king crab 
catches by Russian fleets. We note, however, that 
the factory-mothership Vsevolod Sibirtsev which operated 
in the eastern Bering Sea in 1959-1961 was not sighted 
this year, but a previously unreported crab factory 
ship the Pavel Chebotniagin was observed, along with 
the Andrei Zakharov which operated last year. 

TAG RETURNS 

Japanese and Russian fishing in the eastern Bering 

Sea during the past year has provided us with a larger 
number of king crab tag returns than any previous 
year. This increase in the volume of tag returns 
may be attributed to two factors, the continued ex
pansion of the fishery and the growth of large num
bers of crabs tagged in earlier years to a size vulnerable 
to the tangle net gear employed by these two nations. 
The tagged crabs were released by United States 
investigators each year from 1955 through 1961. 
Tag returns during 1962 grouped by year of recovery 
are as follows: 1960,87 tags from the japanese freezer 
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FIGURE 42. Eastern Bering Sea king crab catch, 1957- 1962. 
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ship Shinyo Maru; 1961, 115 tags from two Russian 
factory ships, 234 tags from three Japanese freezer 
ships and six from a Japanese groundfish factory 
ship; 1962, 306 tags from the Tokei Maru, 412 from 
the Dainichi Maru and 74 from the Shinyo Maru. 

The returns and recovery information which have 
been received are providing us with series of recoveries 
from releases made as long ago as 1955. These are 
being used to develop indices of survival. Among 
our more recent returns were the first recoveries from 
a double-tagging experiment begun during the sum
mer of 1961. Crabs were released with tags through 
both the carapace and through the arthral muscle 
at the junction between the carapace and abdomen. 
The latter is our usual point of tag attachment. The 
objective of this experiment is to assess the retention 
of the arthral muscle tag to the time of molting, at 
which time we would expect a carapace tag to be lost. 
Thus far, we have received returns from ten of our 
double tagged releases, and in every instance both 
the arthral muscle and carapace tags were intact for 
periods offrom six to 91 days following release. While 
inconclusive, these results are encouraging. 

MIGRATION STUDIES 

Migration studies of eastern Bering Sea king crabs 
taken by the fisheries are continuing. Analysis has 
begun of tag returns by the Japanese mothership, 
Tokei Maru. The Tokei Maru fleet has been engaged 
in the spring tangle net fishery every year since 1953, 
and has furnished complete and precise data on its 
recovery of king crabs tagged and released by United 
States investigators. Examination of the 1959 re
covery of 1958 releases and the 1960 recovery of 1959 
releases has been completed. Because of sex and 
size selection by the fishery only those male crabs 
133 mm. and larger in carapace length have been 
considered. The releases were separated into six sub
areas (Fig. 43) which include essentially the complete 
distribution of adult male crabs in the eastern Bering 

BERING SEA 

FIGURE 43. Eastern Bering Sea sub-areas. 

Sea. Recovery rates for releases in various sub-areas 
are presented in Table 27. While the rates vary, it 
is significant that tagged crabs from all six sub-areas 
were caught although the fishery was conducted in 
only two, Amak inshore and Port Moller inshore. 
Crabs apparently moved from all parts of the eastern 
Bering Sea into the area of the fishery. 

To determine the extent to which the Tokei Maru 
fishery was dependent upon crabs from each of the 
sub-areas, only crabs released on the station pattern 
surveys of 1958 and 1959 were considered. Since 
these station pattern surveys featured ( 1) effort to 
include the complete distribution of adult male crabs 
in the eastern Bering Sea, (2) uniform fishing effort 
at each station, and (3) tagging of all male crabs 
caught, the assumption that tagged crabs were released 
in proportion to the distribution and abundance of 
the population seems justified. The percent of total 
recoveries which were released in each sub-area is an 
indication of the extent of the contribution of that 
sub-area to the fishery. These data are presented in 
Table 28. More than two-thirds of the tagged crabs 
returned in each year by the Tokei Maru were released 
outside the two sub-areas containing the fishery. It 
would appear that although the Tokei Maru fleet sets 

TABLE 27. Tokei Maru recoveries of 1958 and 1959 tag releases. 

Areas of tag release 

Port Port 
Rates of Unimak Unimak Amak Amak Moller Moller 
recovery inshore offshore inshore offshore inshore offshore 

Percent of 
1958 releases 1.6 3.6 9.1 3.8 0.9 0.9 
returned 1959 

Percent of 
1959 releases 1.7 2.3 2.0 4.8 4.4 2 .0 
returned 1960 
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TABLE 28. Tokei Maru tag recoveries. 

Percent total returns released in each sub-area 

Release 
year 

1958 

1959 

Recovery 
year 

1959 

1960 

Unimak 
inshore 

5.7 

20.0 

Unimak 
offshore 

44.8 

31.1 

its gear in a relatively small area, it is actually fishing 
crabs from all parts of the eastern Bering Sea insofar 
as these are defined by the six sub-areas in Figure 43. 

ABuNDANCE EsTIMATES 

We have also used tag returns as a method to 
estimate abundance. Since the fishery is selective 
for male crabs which have not molted during the 
fishing year we have adjusted the releases of tagged 
crabs by the degree to which they would be expected 
to molt and are therefore not available to the fishery 
in the following year. 

Comparison of tag recovery rates to catch provide 
abundance estimates of 20.8 million and 33.5 million 
male crabs larger than 133 mm. for 1958 and 1959, 
respectively. These estimates may be compared with 
22.2 and 17.4 million for 1958 and 25.1 million for 
1959 which were computed on the basis of the density 
of crabs at each station in the pattern as measured by 
otter trawl. These latter estimates were presented 
in our progress report to the INPFC for 1961. The 
1959 abundance estimate derived from tagging data 
is higher than the estimate derived from the trawl 
survey. We do not know the precise causes of this 
disparity, but broad confidence limits are to be 
expected in both methods, and abundance estimates 
based on tagging usually tend toward overestimation. 
It should also be noted that the station pattern in 
1959 was restricted because of inclement weather and 
the need for the charter vessel in salmon surveys so 
that the expanded area estimate for this year would be 
understandably low. 

It should be further pointed out that our analyses 
of tagging experiments are continuing and the inter
pretations presented here are preliminary. Our 
purpose in presenting them at this time is primarily 
to show the direction and progress of our studies. 

YIELD PER RECRUIT MooEL 

We have completed a provisional yield per recruit 
model for the eastern Bering Sea adult male crab 

Port Port 
Amak Amak Moller Moller 

inshore offshore inshore offshore 

23.0 18.4 2.3 5.7 

17.8 15.6 13.3 2.2 

population. In this initial attempt to assess the 
consequences of fishing upon this population, we have 
combined the effects of growth and natural deaths 
with varying fishing intensities ranging from one to 
eight times that recorded annually in the 1957-1958 
period. The growth parameter used is based on the 
study described in INPFC Document 318 (Revised), 
" Growth of the Adult Male King Crab Paralithodes 
camtschatica (Tilesuis) " by Weber and Miyahara. 
Natural death rates were computed by subtracting 
fishing mortalities from total annual mortality, which 
was estimated by means of tagging experiments. 
Fishing mortality rates were developed from a com
parison of the catch of the Tokei Maru in 1957 and 
1958 with abundance estimates for those years. 
Abundance estimates were presented in our progress 
report for 1961 (INPFC Document No. 482). 

Figures 44 and 45 show the expected long term 
effects of increased fishing intensity on the nature of 
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FIGURE 44. Total catch, yield, and average size at 
varying levels of fishing intensity for eastern Bering 
Sea king crabs. 



RESEARCH BY THE UNITED STATES 123 

100 

...J /CATCH PER UNIT OF EFFORT 
w 
> 
w 
...J 75 
CZ) 
10 
en 
I ,._ 

10 
50 en 

LL 
0 

w 
C> 
<X 
1- 25 z 
w 
u a: 
w 
Q. 

0 
2 3 4 5 

RELATIVE FISHING EFFORT 
(ONE IS 1957-1958 LEVEL OF FISHING) 

FIGURE 45. Relationship between fishing effort and 
success of fishing for eastern Bering Sea king crabs. 

the catch. The total catch, yield, and average size of 
crabs to be expected at varying levels of fishing are 
plotted in Figure 44 in terms of percentages of the 
195 7-1958 indices. As fishing effort increases, both 
total catch and yield rise rapidly, but yield lags behind 
catch because of the declining average size per crab 
taken. The relationship between fishing effort and the 
success of fishing is indicated in Figure 45. Both the 
number of crabs caught and the weight yield per unit 
of effort decline as effort is multiplied. 

An important consideration associated with these 
findings is the question of what, if any, effect increased 

fishing intensity may have on the capacity of the 
stock to perpetuate itself. Since the fisheries are 
selective for the large old-shelled male crabs, and there 
are indications that these are the breeding males, an 
intense fishery on this group could have a detrimental 
effect upon recruitment. For this reason we have 
begun to investigate the relationship between size, 
shell condition, and the ability to mate in the male 
king crab. 

SUMMARY 

Eastern Bering Sea king crab investigations by the 
United States are continuing with emphasis upon 
examination of existing data. Particular stress is be
ing placed upon the analysis of tagging experiments for 
the study of migrations and mortalities as well as for 
the estimation of abundance and for the assessment 
of effects of fishing on the stock exploited by the fishery. 

Studies of tag returns indicate that the spring tangle 
net fishery, as conducted by the Japanese mothership, 
Tokei Maru, captures crabs from all parts of the eastern 
Bering Sea. Abundance estimates based upon tag 
returns compare favorably with estimates developed 
from otter trawl surveys. 

Our initial attempt to describe the effect of fishing 
by yield per recruit models for the eastern Bering Sea 
king crab stock is presented. The analyses indicate 
that increased fishing will provide a greater yield than 
was obtained during 1957-1958, but yield per unit of 
effort will be less. The relationship between intensity 
of fishing and recruitment remains to be investigated. 
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