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LETTER OF TRANSMITTAL 

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

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year terminating with the adjournment of its Nineteenth 
Annual Meeting, held in Vancouver, Canada, from October 16 through November 
3, 1972. It contains a summary account of the Nineteenth Annual Meeting, a 
brief resume of activities during the interim period between annual meetings, and 
summaries of investigations which the three national fishery research agencies carry 
out under the planning and 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. 

c. R. LEVELTON, 

Chairman. 
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I. REPORT OF THE NINETEENTH ANNUAL MEETING-1972 

I. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought 
into force on June 12, 1953, with the exchange of 
ratifications among Canada, Japan, and the United 
States. The purpose of the Convention is to ensure 
that the fishery resources of the Convention area are 
maintained at the level of maximum sustained pro
ductivity. The Convention established the Inter
national North Pacific Fisheries Commission, which 
promotes and coordinates scientific studies and recom
mends conservation measures as required to accom
plish the purpose of the Convention. The Commis
sion is composed of three national sections, each con
sisting of not more than four members appointed by 
the governments of the respective Contracting Par
ties. The Commission meets at least once annually, 
and oftener when necessary, and conducts its business 
between meetings through its permanent Secretariat 
in Vancouver, Canada. The following is a report 
of the Commission's Nineteenth Annual Meeting, the 
only meeting held during 1972. 

2. TIME AND PLACE OF MEETING 

The Nineteenth Annual Meeting of the Inter
national North Pacific Fisheries Commission was held 
in Vancouver, Canada, from October 30 to November 
3, 1972, under the chairmanship of Commissioner 
C. R. Levelton of Canada. During the two weeks 
immediately preceding the plenary sessions of the 
Commission, meetings of the Standing Committee on 
Biology and Research and its various sub-committees 
were held. Commissioner James C. Cameron of 
Canada was Chairman and Dr. K. S. Ketchen, also 
of Canada, acted as scientific convener of the Stand
ing Committee. The Standing Committee on Finance 
and Administration met during the period of October 
31 to November 3, with Commissioner Kiyoshi Sumi
ya of Japan as Chairman. The Ad Hoc Committee 
on Abstention met under the chairmanship of Com
missioner Milton E. Brooding of the United States 
on October 31 and November 2. This committee's 
Scientific Sub-Committee met on October 26 and the 
Editorial Sub-Committee met on October 26 and 
27. 

3. PARTICIPANTS 

Persons participating in the Nineteenth Annual 
Meeting are listed in Appendix I of this report, which 
also shows committee assignments. Changes in Com
mission membership which occurred during the year 

are indicated on the inside front cover of this annual 
report. As in past years the Commissioners of each 
national section were assisted by a number of advisers 
and experts. At the invitation of the Commission, 
the International Pacific Halibut Commission and 
International Pacific Salmon Fisheries Commission 
were represented by observers. Observers from the 
Halibut Commission also acted as technical con
sultants on matters pertaining to halibut. The Com
mission values highly the cooperation and assistance 
shown in this consultation service. The total num
ber of participants was 108 including 22 from Canada, 
16 from Japan, 51 from the United States, two per
manent and nine temporary members of the Secre
tariat, and eight observers. 

4. AGENDA 

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

5. THE OPENING SESSION 

The first plenary session was held on Ocfober 30, 
1972, in the Social Suite West of the Hotel Vancouver 
at Vancouver, Canada. At this session, which was 
open to the public, there were addresses of welcome, 
statements by the national sections, and an address 
by the Chairman. 

The Honourable E. C. Sweeney, Alderman, City 
of Vancouver, welcomed delegates to the meeting. 

The Honourable Guy Williams, Senator, Govern
ment of Canada, addressed the session. He first con
veyed the regrets of the Honourable Jack Davis, 
Minister of the Environment for Canada, who was 
unable to attend the meeting because of the Federal 
election being held in Canada that day. Senator 
Williams took great personal pleasure in welcoming 
United States and Japanese delegates to Canada, not 
only as a member of the Canadian Senate, but also as 
a representative of the oldest fishing culture on the 
Pacific Coast-the native Indians. He noted that 
some provision had been made for enjoyment outside 
of working hours and asked to be informed if there was 
anything which could be done to make this visit to 
Canada more enjoyable. 

Senator Williams noted that the Government of 
Canada supports the work of the International North 
Pacific Fisheries Commission and appreciates its many 
accomplishments in dealing with complex problems, 
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which was not to say that all difficulties had been 
overcome or all differences of opinion resolved. 
Canadians are still concerned with the failure of the 
halibut stocks in certain areas to achieve more pro
ductive levels; with the depleted condition of ground
fish stocks, notably Pacific ocean perch, which show 
the effects of overfishing; and with the growing fishery 
on blackcod stocks off the North American coast. 
Also, concern over continued developments in fish
eries by nations not members of the Commission re
mained undiminished. 

The Stockholm Conference on Environmental 
Problems was over and the Law of the Sea Conference 
lay ahead, several preparatory meetings having been 
held already. Canada believes that decisions will be 
reached in the Law of the Sea Conference which will 
present real challenges to the International North 
Pacific Fisheries Commission and to other fishery 
commissions around the world. These challenges 
must be met in a constructive manner. Senator 
Williams said that if commissions fail in their tasks, 
other means of coping with the problems must be 
found, and he hoped that this would not be the case. 

The Canadian Government was pleased to be host
ing the Technical Conference on Fisheries Develop
ment and Management in Vancouver in February 
1973, under the sponsorship of the Food and Agricul
ture Organization. This meeting reflects continuing 
Canadian concern and interest in resolving inter
national fisheries management problems. Senator 
Williams wished the Commission every success in 
its deliberations and expressed the hope that it might 
move forward in the next few days toward resolution 
of common problems. 

Commissioner Milton E. Brooding, Chairman of 
the United States Section, addressed the session, ex
pressing appreciation for the welcome extended by 
Alderman Sweeney and Senator Williams and noting 
that the U.S. Section looked forward to each visit to 
Vancouver. The U.S. Section anticipated a week of 
discussions which would contribute to the effective
ness of the Commission and lead to improved know
ledge and understanding of North Pacific fishery re
sources of mutual interest to Canada, Japan, and the 
United States. 

Commissioner Brooding welcomed Mr. Sumiya 
and Mr. Nakabe, who were replacing Mr. Tachibana 
and Mr. Nakai in the Japanese Section, and wished 
Mr. Giske, who had resigned as a Canadian Commis
sioner, all the best in his retirement. Mr. Brooding 
also welcomed Mr. Toshio Isogai, the newly appointed 
Executive Director. He noted that Mr. Hutchinson, 
the former Executive Director, was present and greeted 
him on behalf of the U.S. Section. 

Mr. Brooding stated that over the past 18 years the 
Commission had added greatly to knowledge and 
understanding of certain fishery stocks which are of 
vital concern to the three countries. A tremendous 
fund of data and experience had been obtained to aid 
the Commission in resolution of problems and dis
agreements concerning the resources. The United 
States was encouraged by this progress and by the 
dedication within the Commission to achieving a de
gree of stability in the fisheries for these stocks. How
ever, the United States contends that the Commission 
also has a legitimate concern, and indeed an obliga
tion, to respond to other problems which arise from 
the dynamic expansion of fisheries for other species in 
the North Pacific. The U.S. Section had expressed 
concern at previous meetings about the level of fishing 
effort for stocks off the United States coast, particularly 
for Pacific ocean perch and blackcod in the north
eastern Pacific Ocean and pollock and herring in the 
Bering Sea. The United States has urged all nations 
fishing these stocks to use prudence in harvesting these 
stocks and to acquire and apply the knowledge neces
sary to maintain the resources at optimum levels of 
yield. In a time of worldwide expansion in fisheries 
it is apparent that understanding of each species or 
stock depends on knowledge of the interrelationships 
existing among various elements of the resource com
munity. Mr. Brooding stated that it therefore was 
incumbent on the Commission, in the spirit of the 
preamble to the Convention and considering present 
world attitudes toward conservation of fishery re
sources, to strive for maximum sustained productivity 
of the fisheries of the North Pacific Ocean through a 
broad commitment of study and management. He 
pointed out as an example that under its present terms 
ofreference discussion within the Bering Sea Ground
fish Sub-Committee is restricted to the relatively small 
fishery for halibut. The total catch by fishing fleets 
in the Bering Sea has increased rapidly, however, to 
five billion pounds or more in 1971. The U.S. Sec
tion wanted to discuss this problem in more detail 
during the week in connection with the U.S. proposal 
to expand the terms of reference of the Bering Sea 
Groundfish Sub-Committee. 

The U.S. Section is concerned that Pacific ocean 
perch in the region from Oregon north past Vancouver 
Island have been reduced to levels of abundance 
so low that recruitment may be affected adversely. 
Mr. Brooding said that his section would be interested 
in examining the conclusions of the scientists on ways 
to conserve and rebuild this resource. At the same 
time, the U.S. Section was concerned over the ap
parent decline in abundance of Pacific ocean perch in 
certain areas of the Gulf of Alaska and in the Bering 
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Sea. 
Mr. Brooding noted that the U.S. Section had 

called attention at the 1971 meeting to forecasts oflow 
sockeye salmon runs to Bristol Bay in 1972 and 1973. 
The 1972 sockeye run to Bristol Bay was in fact the 
smallest since records of total catch and escapement 
had been maintained. The catch allowed Bristol 
Bay fishermen had been the lowest since 1896. Dur
ing the past summer U.S. research vessels sampling 
immature Bristol Bay sockeye at sea had found even 
fewer salmon than in the previous summer and the 
U.S. Section therefore anticipated that the 1973 run 
to Bristol Bay would again be extremely small. Pro
spects for 1974 also were poor. Available evidence 
indicated that the past two winters of unusually severe 
weather conditions had affected adversely the fresh
water and marine survival of juvenile sockeye salmon. 
Drastic restriction of the U.S. fishery will be necessary 
again both in 1973 and 1974, which obviously will 
bring major economic hardships to U.S. fishermen. 
The U.S. Section again urged that Japan give special 
consideration to implementation of adequate con
servation regulations concerning these stocks. 

Mr. Brooding complimented the Canadian Section, 
especially Commissioner Cameron, on the excellent 
manner in which the symposium on salmon had been 
organized and conducted by the Committee on Bio
logy and Research. The discussion had been stimu
lating and thought provoking and Mr. Brooding be
lieved it had been beneficial to all three countries. 

Mr. Brooding noted continuing concern over the 
depleted condition of halibut stocks in the eastern 
Bering Sea, as well as in other areas of the North 
American halibut fishery. The U.S. Section urged 
the Commission to intensify studies on the effects of 
trawling on halibut stocks in all areas. The U.S. 
Section wished to see more data acquired on the 
mortality of halibut caused by trawlers and further 
urged intensification of measures to alleviate the effects 
on juvenile halibut of the large trawl fisheries on the 
Bering Sea flats . 

The U.S. Section had appreciated having an op
portunity in 1972 to estimate incidental catches of 
halibut, king crab, and tanner crab in the Japanese 
trawl fishery in the eastern Bering Sea. Because 
there had been logistical and sampling problems which 
prevented attainment of all objectives the U.S. Sec
tion hoped the program could be improved and ex
panded in 1973 and wished to discuss the matter 
further. 

Mr. Brooding remarked that his section was en
couraged by signs that the decline in eastern Bering 
Sea king crab stocks apparently had been halted. 
The total yield from the fishery in the past four years 

had averaged only about four million crabs annually 
and U.S. fishermen had been taking an increasing 
proportion of the crabs available. Moreover, U.S. 
fishermen foresee expansion of their fishery for tanner 
crabs in the eastern Bering Sea in the next few years 
and the U.S. Section consequently is vitally concerned 
with the future condition of this resource. The U.S. 
Section urged the Commission to intensify studies to 
assess the condition of tanner crab stocks in the Bering 
Sea and to determine the effects of fishing effort on 
these stocks. In addition, the U.S. Section is con
cerned about the probable large incidental catch of 
tanner crabs in Japanese and Soviet trawl fisheries in 
the eastern Bering Sea, and the possible effects on the 
resource of resultant mortality. 

Mr. Brooding noted that the Commission could 
take justified pride in its accomplishments in certain 
traditional fields of activity. However, as had been 
stated in previous years, the Commission has an op
portunity to play a vital role in meeting the broader 
challenges arising from the evolving fisheries of the 
North Pacific and the U.S. Section hoped that dis
cussions in 1972 would demonstrate the Commission's 
intention to seize this opportunity. 

Commissioner Kenjiro Nishimura, Chairman of the 
Japanese National Section, addressed the session. He 
noted his pleasure at having the opportunity to make 
a few remarks at the opening of the Commission's 
Nineteenth Annual Meeting and expressed the appre
ciation of his section for the welcome extended by 
Alderman Sweeney and Senator Williams. 

Mr. Nishimura reviewed changes in the Japanese 
National Section since the last meeting. Mr. Nakai 
and Mr. Tachibana had left their offices and had been 
replaced by Mr. Nakabe and Mr. Sumiya. He noted 
with regret the retirement of Mr. Giske as a Canadian 
Commissioner. He also welcomed Mr. Toshio Isogai 
as Executive Director. He noted the vacancy in the 
position of Assistant Director and expressed his pleas
ure in having Mr. Lorry Nakatsu to provide assistance 
in the Secretariat during the time of the meeting. The 
Japanese Section was grateful for the thoughtful con
sideration shown by the U.S. Section in making the 
services of Mr. Nakatsu available. 

Mr. Nishimura, noting that the Commission was 
nearly 20 years old, stated that on the one hand it had 
contributed greatly to revealing scientifically the con
ditions of fishery resources in the North Pacific Ocean 
and on the other hand had served to obtain excellent 
results in the fields of conservation and preservation 
efforts for the purpose of ensuring maximum sustain
able productivity. 

The Japanese Section was pleased to note that at 
the present time most sea areas and most stocks of 
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fish in the world are covered by international or
ganizations like fishery commissions set up with the 
participation and cooperation of many countries, in
cluding Japan, and that these organizations are doing 
a great deal in the field of scientific assessment of fishery 
resources as well as in the field of conservation and 
rational utilization. Mr. Nishimura believed much 
is expected of the North Pacific Commission, since it 
is a pioneer with a long history in the valuable task of 
promoting further the role being played by inter
national organizations. 

Mr. Nishimura noted that everyone was well aware 
of the importance of fisheries to the national life and 
economy of Japan, where the per capita consumption 
of fishery products reaches approximately 77 kilo
grams a year and where fishery products account for 
53% of the per capita intake of animal protein. In 
other words, Japanese people are the world's greatest 
fish-eaters. Mr. Nishimura felt that from this example 
anyone could tell how much the Japanese people's diet 
is dependent on marine resources. It is why Japan 
has been no less positive than any other country in 
the preservation efforts of marine resources. 

Mr. Nishimura noted some recent developments 
which might have an adverse effect on the activities 
of the Commission. One is the movement for ex
pansion of territorial seas or establishment of fishery 
zones by some countries, particularly the developing 
nations. If this tendency becomes prevalent it will 
negate the activities of the Commission and lead 
eventually to unhappy results for mankind, for such 
tendency contradicts the fundamental principle that 
mankind should utilize in a reasonable and effective 
way the fishery resources of the world's oceans as a 
source of supply of protein food. Another movement 
which Mr. Nishimura noted as one of deep concern 
was the jurisdictional claims of coastal states for such 
anadromous fish as salmon. Japan, while taking the 
basic view that salmon are a high seas fishery resource, 
has been making efforts for preservation of the stocks 
in cooperation and collaboration with the countries 
concerned. Mr. Nishimura wished to reiterate the 
Japanese view that the continuation of these efforts is 
the best way to achieve effective preservation and 
rational utilization of the salmon stocks. 

Mr. Nishimura believed these problems would be 
considered and discussed thoroughly at the Law of the 
Sea Conference scheduled in the near future, and in 
this connection pointed out that in dealing with these 
problems full fruits would be reaped of the funda
mental spirit and achievements of the Commission. 

Mr. Nishimura pointed out again that the national 
life of Japan could not stand on its own without its 
fishing industry, and that the future of the fishing in-

dustry in Japan is not promising without international 
cooperation. Nowadays the quantity of the marine 
resources on the globe no longer is limitless as it once 
used to be. For this reason it is imperative that 
rational control of marine resources be carried out on 
an international basis. Since the Commission is one 
of the most suitable examples of such a regime, Mr. 
Nishimura expressed the hope that the meeting in 
1972 would be successful and fruitful. 

Commissioner James C. Cameron addressed the 
session on behalf of the Canadian National Section. 
He expressed appreciation for the welcome extended 
by Senator Williams and Alderman Sweeney. Mr. 
Cameron said that the Canadian Section, as hosts for 
the Nineteenth Annual Meeting, hoped that those 
who had travelled far would enjoy their stay in 
Canada and take home pleasant memories to strength
en established bonds of friendship. He noted that it 
would be difficult for his section to match certain of 
the meeting preparations made by the U.S. Section in 
1971, when the meeting was held in picturesque An
chorage, and hoped that delegates would not be too 
disappointed if precipitation during the forthcoming 
week took the form of rain rather than snow. The 
Canadian Section was pleased to see so many familiar 
faces and Mr. Cameron extended a special welcome 
to the new Japanese Commissioners, Mr. Nakabe and 
Mr. Sumiya. He expressed the appreciation of the 
Canadian Section for the contribution made by Mr. 
Nakai and Mr. Tachibana to the Commission's work 
and the dedication they showed in carrying out their 
duties. 

Mr. Cameron assured Mr. Isogai, the newly ap
pointed Executive Director, of the Canadian Section's 
full cooperation and noted that Mr. Isogai's broad 
experience in international affairs and familiarity 
with the work of many international fishery commis
sions made him particularly well-suited to the position. 
Mr. Cameron extended best wishes to Mr. McLaren, 
who had resigned as Executive Director to accept the 
challenge of a new position in the Canadian Public 
Service. Also, best wishes were extended to Dr. 
Tatara who had resigned recently from the position 
of Assistant Director and returned to Japan. Mr. 
Cameron noted the presence of Mr. Sam Hutchinson, 
a former Executive Director, and welcomed him to 
the session. 

Mr. Cameron noted that since the last meeting 
there had been many national and international de
velopments which in one way or another would affect 
the future investigation, development, and manage
ment of the marine resources of the world. Growing 
awareness of environmental degradation and examples 
of ineffective resource management had aroused public 
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concern to levels unknown in the past. As a result 
there would be a continuing demand for change until 
the condition of the environment and its resources 
showed marked improvement. During such a period 
of unrest the existing national and international law 
will be considered inadequate, as will existing na
tional and international organizations. Mr. Cameron 
stated that there can be little doubt that new laws 
and new organizations will evolve rapidly in the next 
few years in the fields of environmental protection and 
resource management. 

Mr. Cameron reiterated his section's view that the 
Commission had established an enviable record of 
imaginative and productive research and of inter
national cooperation and goodwill. However, the 
Canadian Section was concerned about the Com
mission's inability year after year to reach unanimous 
agreement on certain important matters of mutual 
concern. These include implementation of the Proto
col, determinations under the abstention provisions 
of the Convention, and the development and imple
mentation of effective conservation measures. The 
form and content of the fishery treaties and the accom
plishments of the commissions established under these 
treaties are under critical review by competent ex
perts. Mr. Cameron said that his section doubted 
that the Commission's record as marine resource 
managers in the North Pacific Ocean could withstand 
any critical review by outside experts. The Canadian 
Section was of the opinion that the Commission must 
renew its desire and intensify its efforts to meet the 
challenge presented in the Preamble and Articles of 
the Convention. 

Mr. Cameron thanked Mr. Brooding for his words 
of appreciation for the Salmon Symposium, and noted 
that credit for its organization and success was due 
Mr. Jack McDonald and scientists who took part. 

The Canadian Section looked forward to meeting 
again with colleagues from Japan and the United 
States and hoped that the discussions would lead to 
important decisions of mutual benefit. 

The Chairman of the Commission, Mr. C. R. 
Levelton, addressed the session. He said he was 
honoured to have the opportunity to thank on behalf 
of the Commission Senator Williams for his words 
of encouragement from the Government of Canada 
and Alderman Sweeney for the warm welcome to 
Vancouver. Mr. Levelton noted that the Commission 
had met in Vancouver on several previous occasions 
and had been impressed with the picturesque grandeur 
of the area, the important role played by the marine 
environment in shaping the destinies of the coastal 
communities, and the friendliness of the people repre
senting so many different and interesting cultures. 

Mr. Levelton felt sure that the delegations would en
joy their short visit and take home pleasant memories. 

Mr. Levelton welcomed to the session guests who, 
he believed, had disrupted busy routines to be with 
the Commission and thus show their interest in its 
work. Mr. Levelton remarked that he saw many 
familiar faces in the audience, including past mem
bers of the Commission, representatives of other inter
national organizations, and others whose business or 
personal interests were closely bound to the work of 
the Commission. Mr. Levelton welcomed his fellow 
Commissioners and their advisers to the Nineteenth 
Annual Meeting, noting that two new Japanese Com
missioners had been appointed during the year, Mr. 
Nakabe and Mr. Sumiya, and extending a special 
welcome to them. He conveyed the gratitude of the 
Commission to Mr. Nakai and Mr. Tachibana, retir
ing Japanese Commissioners, for their significant con
tribution. Mr. Levelton announced that Mr. Giske, 
who had served ably as a Canadian Commissioner 
for many years, had retired. On behalf of the Com
mission, Mr. Levelton wished him a long and in
teresting retirement and the best of health. 

The Chairman remarked on the resignation of Mr. 
McLaren as Executive Director and the subsequent 
appointment of Mr. Toshio Isogai. Mr. Levelton 
felt the Commission fortunate to obtain the services 
of Mr. Isogai, who brings to the position a full appre
ciation and understanding of the importance of the 
scientific investigations conducted in the Convention 
area and a wealth of experience in international fish
eries affairs gained from many years of service with 
the Japanese Foreign Office. 

Mr. Levelton noted that Dr. Tatara also had re
signed during the year and wished him well in his 
new position in Japan. Mr. Levelton said that Dr. 
Tatara had performed his duties in a quiet, unassum
ing, and efficient way and his loss would be felt deeply. 

Mr. Levelton said that in reviewing the work of the 
Commission during the last year he was pleased to 
note there had been steady progress made towards 
full realization of the objectives of the Convention. 
This had been accomplished through continuation of 
the national and cooperative research programs con
ducted by the scientists, through application of cer
tain conservation measures adopted by the Commis
sion and through the continued acceptance of the 
member nations of obligations imposed by the Con
vention. Mr. Levelton said that there was considera
ble evidence from the biological and statistical data 
available that even greater effort must be expended 
in the future if the Commission is to ensure for fisher
men of its respective nations optimum returns from the 
valuable marine resource complex of the North 
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Pacific Ocean on a continuing basis. Mr. Levelton 
noted that without doubt several factors beyond the 
direct control of the Commission contribute to certain 
of the problems faced, including operations of fleets 
of non-member countries in the Convention area, 
and perhaps significant changes in the ecosystem. 
Although the existence of such factors was frustrating, 
Mr. Level ton was confident that intensification of in
dividual and collective efforts was possible and would 
lead to the goals the Commission wishes to achieve in 
the fields of international fisheries cooperation and 
rational development of marine resources. 

In closing his remarks, Mr. Levelton referred to the 
successful symposium on Pacific salmon which had 
been held in the previous week, noting that papers 
presented at the symposium bought together a con
siderable amount of data related to this valuable re
source which is of paramount importance to all. Mr. 
Levelton believed the critical examination of data 
and exchange of ideas which occurred during this 
meeting of experts would no doubt direct salmon 
investigations into even more productive channels and 
he felt sure that everyone looked forward to receiving 
a copy of the Commission publjcation which would 
contain the papers presented and comments made at 
the symposium. 

Mr. Levelton noted that there was a heavy program 
of business before the Commission and many im
portant decisions to be made during the next few days. 
He felt sure that, as in the past, the agenda items 
would be discussed in a frank and friendly atmosphere, 
that decisions would be sound and equitable, and that 
the results of the Nineteenth Annual Meeting would 
bring the Commission considerably closer to full reali
zation of its objectives. 

6. PROCEDURES 

The Commission continued without change pro
cedures followed at past annual meetings. The open
ing and closing sessions were open to the press and the 
public. Other plenary sessions and meetings of the 
Commission's standing committees were open only 
to national section delegates and guests and observers 
invited by the Commission. Sessions of the Commis
sion and its committees which are held in camera are 
attended only by Commissioners and members of the 
delegations specifically designated by the national 
sections; one in camera session was held at the Nine
teenth Annual Meeting. Commissioners D. F. Miller 
of Canada, K. Sumiya of Japan, and P. M. Roedel of 
the United States were named to work with the Secre
tariat in preparing information for the press. Minutes 
and reports of sessions of the Commission and its com
mittees were drafted by the Secretariat or by mem-

hers of the delegations who were assigned the task. 
Draft minutes or reports were reviewed, corrected, 
and approved by the group for which they were pre
pared. 

7. CoNSIDERATION oF ADMINISTRATIVE MATTERS 

7 (a) Report of the Chairman 

The Commission adopted the address given by Mr. 
C. R. Level ton of Canada at the opening plenary ses
sion as the Chairman's report to the Commission for 
1972. 

7 (b) Submission of Reports by the Secretariat 

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

i. Auditors' report for the fiscal year ended June 30, 1972. 
ii. Budget estimate for the fiscal year beginning July I, 1973, 

and budget forecast for the fiscal year beginning July I, 197 4. 
iii. Administrative report for 1972. 
iv. Comments on the form and nature of the reports submitted 

by Canada and the United States in 1972 under the provi
sions of Articles III (I) (c) (iii) and X (2) of the Conven
tion. 

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

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

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

The Commission refers matters concerning finance 
and administration to this committee for study and 
recommendation. Membership of the Committee is 
listed in Appendix l. Recommendations made by 
the Committee and adopted by the Commission at 
its fifth plenary session are summarized below: 

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

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

iii. The Committee recommended a revised budget for the 
current (1972/73) fiscal period and further recommended that a 
transfer not to exceed Sl7,750 be made from the Working Capital 
Fund at June 30, 1973, in order to meet a deficit in the General 
Fund. 

iv. The Committee recommended that a budget totalling 
SI03,000 (Canadian funds) be adopted for the fiscal year be
ginningJuly I, 1973, $84,000 of which is to be requested from the 
Contracting Parties and Sl9,000 of which is to be transferred 
from the Working Capital Fund. Each Contracting Party is to 
contribute a one-third share of the $84,000 requested and pay
ments are to be made in equal installments on July I, 1973, and 
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January I, 1974. 
v. The Committee presented to the Commission a budget 

forecast totalling Sl28,000 (Canadian funds) for the fiscal year 
beginning July I, 1974. The budget forecast is provided for the 
guidance of the national sections and is not to be considered 
for adoption until the 20th Annual Meeting, in 1973. 

vi. The Committee deferred consideration of drafts of revised 
Rules of Procedure and Financial Regulations until the 1973 
meeting. Views are to be exchanged by correspondence in the 
interim. 

vii. The Committee recommended ratification of an agree
ment with the Canadian Unemployment Insurance Commission 
to insure Secretariat staff with the exception of those who by 
provision of the Privileges and Immunities (International Or
ganizations) Act are exempted from Canadian income taxes. 

viii. The Committee recommended guidelines to be followed 
in future payments of removal expenses to Secretariat staff. 

ix. The Committee recommended guidelines for payment of 
travel expenses of Secretariat staff. 

x. The Committee discussed United States views regarding 
certain duties of the Assistant Director and recommended 
guidelines to be used in recruiting the next Assistant Director. 

xi. The Committee reviewed the Administrative Report for 
1972 as submitted by the Secretariat and recommended its ac
ceptance by the Commission. 

xii. The Committee reviewed a report entitled, " Comments 
on the form and nature of the reports submitted by Canada and 
the United States in 1972 under the provisions of Articles II I (I) 
(c) (iii) and X (2) of the Convention", and recommended its 
acceptance. 

xiii. In connection with item 17 of the Commission's agenda, 
Consideratum of status of implementation of' Articles Ill \I)( d) and IX (2), 
which was referred to the Committee for consideration and report, 
the Committee reviewed a report prepared by the Secretariat 
which contained information obtained from the three national 
sections pertinent to Articles III (I) (d) and IX (2). Following 
a review of earlier discussions of this topic, the Committee recom
mended that the procedure followed in the past two years with 
respect to requesting information from the national sections 
should be followed again in 1973. 

xiv. The Committee recommended that the following or
ganizations be invited to send observers to the Commission's 1973 
Annual Meeting: 

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

Tunas. 
xv. The Committee recommended that the Commission 

issue a formal request for the services of International Pacific 
Halibut Commission biologists as consultants at the 1973 Annual 
Meeting. 

xvi. The Committee recommended that the first plenary 
session of the 20th Annual Meeting of the Commission be held on 
November 5, 1973, at Tokyo, Japan. The Committee also 
recommended that the 21st Annual Meeting be held in Seattle, 

Washington, with the first plenary session on November 4, 1974. 

8. CONSIDERATION OF MATTERS OF RESEARCH 

The Commission requires its Committee on Bio
logy and Research to arrange for research on various 
problems and to report on the results of that research. 
Membership of the Committee on Biology and Re
search is shown in Appendix 1. The Committee 
functions for the most part through sub-committees 
established to deal with specific aspects of the re
search. At the 1971 Annual Meeting the Committee 
established four sub-committees to deal with specific 
assignments. The 1972 Report of the Committee on 
Biology and Research includes five appendices. The 
Commission requested the Committee on Finance and 
Administration to take cognizance of the publication 
schedule recommended in the Biology and Research 
Committee's report. Also, recommendations regard
ing citation of INPFC documentation were noted. 

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

9. ACTIVITIES OF THE CoMMISSION CoNCERNING 

SALMON 

9 (a) Background 

The Convention assigns to the Commission two 
major responsibilities with respect to the Pacific salmon 
(genus Oncorhynchus). The Commission must consider 
annually whether the salmon stocks subject to the 
abstention provisions of the Convention continue to 
qualify for abstention by reasonably satisfying the con
ditions set up by the Convention. Those conditions 
are: (1) evidence based upon scientific research in
dicates that more intensive exploitation of the stock 
will not provide a substantial increase in yield which 
can be sustained year after year; (2) the exploitation 
of the stock is limited or otherwise regulated through 
legal measures by each Party which is substantially 
engaged in its exploitation, for the purpose of main
taining or increasing its maximum sustained produc
tivity, such limitations and regulations being in ac
cordance with conservation programs based upon 
scientific research; (3) the stock is the subject of ex
tensive scientific study designed to discover whether 
the stock is being fully utilized and the conditions 
necessary for maintaining its maximum sustained 
productivity. Unless it is unanimously agreed that 
a stock no longer satisfies these conditions, a Party 
which has not participated in the exploitation of that 
stock in the past is required to continue to abstain 
from doing so. Under these provisions Japan ab
stains from fishing for salmon east of 175°W and 



8 ANNUAL REPORT 1972-NORTH PACIFIC COMMISSION 

Canada abstains from fishing for salmon east of 
l75°W and north of the Alaska Peninsula and Aleu
tian Islands. 

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

9 (b) Interpretation and Implementation of the 
Protocol 

At the Sixth Annual Meeting (1959), members of 
the Commission agreed to inform the Contracting 
Parties that they had been unable to arrive at an 
agreed interpretation of the intent of the Protocol. 
They requested the Contracting Parties to provide 
them with a single agreed interpretation as soon as 
practicable. At the Nineteenth Annual Meeting 
(1972), the Secretary of the Commission reported that 
the Commission had received no communication from 
the Contracting Parties in response to its request. 
It was therefore agreed that no steps could be taken 
toward implementation of the Protocol. As a result, 
l75°W continues to mark the western limit of areas 
in which Japan and Canada abstain from fishing for 
salmon in the Bering Sea, and Japan abstains from 
fishing for salmon in the North Pacific Ocean. 

9 (c) Salmon Research 

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

At the Nineteenth Annual Meeting (1972), the 
Committee established a Sub-Committee on Salmon 
which had terms of reference essentially as follows: 

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

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

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

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

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

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

The Sub-Committee on Salmon at the 1972 Annual 
Meeting reviewed the results of salmon and oceano
graphic research by the three member countries and 
the following is a summary of new information taken 
verbatim from the Sub-Committee's report: 

Distribution 

A new analysis has been made of coho salmon catches by Japa
nese research vessels in the Northwestern Pacific in June and 
July 1966 and 1967. CPUE values were highest in the area be
tween 170°E and 180° and high values were associated with sur
face water temperatures of 8- 9°C. In this area the food of coho 
salmon was almost exclusively squid. Most active feeding, as 
indicated by the quantity of food in the stomachs, took place in 
water below 9°C. 

Tagging 

(a) A chum salmon, age .3, 51 em in length, tagged in the 
Bering Sea just southeast of Cape Navarin (61 °50'N, 178°50'W) 
on .July 26, 1971 , was recovered in the southern part (Yuufutsu) 
ofHokkaido (42°34'N, 14l 0 45'E) on September 10, 1972, as age 
.4 and 77 em long. This is the first evidence from tagging that 
the northeastern range of the migration of Hokkaido immature 
chum salmon extends into INPFC area 8060. 

(b) Recoveries from .0 juvenile salmon tagged in 1968 from 
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purse seine catches in the Gulf of Alaska are now completed. 
Returns are as follows: sockeye, 1.2% , chum, 0.2% , pink, 0.7% , 
and coho, 5.0% . These results provide the first indication of 
rates of return which can be expected using current capture and 
tagging techniques. 

Racial Study 

The element Eu after being added to the food of larval chum 
salmon for a period of one and one-half months was detectable in 
their scales and otoliths for up to nine months. In the case of 
masu salmon, it was detectable in the scales and otoliths for 13 
months. 

Other Studies 

A new analysis of seven years of winter catch data has indicated 
that a useful degree of separation of age .2 sockeye into immature 
and maturing categories is possible using length, gonad weight 
and in the case of females the SM factor. Because distinguishing 
characteristics were largely size related, changes in size of fish 
could mean changes in criteria from year to year. 

In connection with preparation of joint compre
hensive reports on the six species of salmon and on 
oceanography, the Sub-Committee reviewed progress 
being made by the various working groups. 

The Sub-Committee on Salmon reported that ex
change of basic tagging, catch, effort, and oceano
graphic data from research operations had been satis
factory in the past and that this exchange should be 
continued at least at the same level. It was further 
noted that the exchange of mothership catch data, 
consisting of data on species, effort, and areas of opera
tion, had been satisfactory and should be continued at 
the same level of detail as for the 1971 mothership 
fishery. 

With respect to statistics, the Sub-Committee on 
Salmon reviewed the 1970 Statistical Yearbook and 
progress in preparation of a bulletin of historical 
salmon statistics. 

The 1970 Statistical Yearbook was found to con
form with recommendations made previously. Some 
minor recommendations were made regarding the 
format of the 1971 and future Yearbooks. The 
Secretariat was asked to obtain information from the 
U .S.S.R. regarding descriptions of the fishing areas 
used in reporting salmon statistics. Also, the Sec
retariat ~as requested to make every effort to obtain 
publishable records of salmon catches by other non
member countries for inclusion in the Statistical 
Yearbook. 

Progress in preparation of a new bulletin of his
torical salmon statistics was reviewed and a program 
developed for further work designed to produce a 
complete manuscript for consideration at the 1973 
Annual Meeting. 

Plans of each national section for research in 1973 

on salmon and oceanography were reviewed by the 
Sub-Committee on Salmon. The plans were sum
marized in the Sub-Committee's report, to which 
lists of sample requests were appended. It was 
agreed that insofar as possible the requests for samples 
with accompanying data would be met. It was also 
agreed that special effort in the collection of samples 
would be considered in instances where the im
portance of fulfilling the request was stressed by cor
respondence. 

In connection with holding special discussions on 
specific aspects of salmon or oceanographic research, a 
symposium on evaluation of methods of estimating 
the abundance and biological attributes of salmon on 
the high seas was held by the Sub-Committee on 
Salmon at the 1972 Annual Meeting. The program 
included opening remarks by Commissioner J . C. 
Cameron, an address by Dr. P. A. Larkin, three 
panels on the symposium topic (comprising eight 
substantial papers), and a summary by Dr. K. S. 
Ketchen. The Committee on Biology and Research 
congratulated the Sub-Committee on the successful 
outcome of its symposium noting that it had served a 
useful purpose in providing the incentive to bring 
analyses up to date and in helping to expedite com
pletion of the new joint comprehensive reports. The 
proceedings of the symposium are to be published in 
the Commission's Bulletin series. 

The Sub-Committee on Salmon discussed the pos
sibility of holding a symposium in 1973. Japan and 
the United States expressed the view that a sym
posium should not be held in 1973 because of commit
ments to other INPFC responsibilities, such as the 
joint reports, editing of 1972 symposium papers, 
preparation of historical salmon statistics, etc. Cana
da supported the idea of holding a symposium in 1973, 
in spite of the other commitments, because of the 
potential value to the Commission in the solution of 
relevant problems in salmon biology. It was agreed 
that the question of a future symposium would be 
considered again at the 1973 Annual Meeting. 

9 (d) Abstention on Salmon 

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

At the 1972 meeting of the Ad Hoc Committee on 
Abstention, the United States spokesman noted that 
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since 1956 a large number of reports had been sub
mitted to the Commission regarding the abstention 
qualifications of United States salmon stocks. In the 
United States view, scientific evidence contained in 
the abstention documents clearly demonstrates that 
the stocks concerned meet all requirements for absten
tion as set forth in Article IV (I) (b) of the Conven
tion. 

The Japanese spokesman expressed the apprecia
tion of his section for the effort made by scientists of 
Canada and the United States who had prepared the 
large amount of data which had been submitted in 
relation to the deliberations of the Committee. 
However, the Japanese Section considered that ex
planations and information submitted to the present 
time were not sufficient to provide full and reasonable 
evidence that stocks under abstention meet the three 
conditions set forth in Article IV (1) (b). Japan 
therefore felt that all stocks presently listed in the 
Annex should be removed from abstention. 

The Canadian spokesman stated that the Canadian 
position, as outlined in some detail in 1971, had re
mained unchanged. He further stated that the in
ability of the Committee to reach agreement on this 
matter is disturbing to Canada and is an example of 
an area referred to in the opening address of the 
Canadian Section where the Commission has failed 
to meet its responsibilities effectively. 

The conclusion reached by the Commission, as 
entered on the record of the fourth plenary session of 
the Nineteenth Annual Meeting (1972), is as follows: 

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

Since Sections I (c) and 2 of the Annex refer to salm
on, the effect of the above conclusion is that there will 
be no change in the salmon stocks under abstention in 
1973; all salmon east of 17 5°W will remain under 
abstention by Japan, and Canada will continue to 
abstain from fishing salmon in the eastern Bering Sea. 

9 (e) Salmon Conservation Resolution 

At the Nineteenth Annual Meeting (1972), as at 
past annual meetings, the Commission had on its 
agenda an item calling for consideration of" salmon 
problems in high seas areas of intermingling ". 

The United States spokesman noted that attention 
had been called at past meetings to specific salmon 
problems in high seas areas of intermingling. The 
view of the U.S. Section continues to be that conserva
tion of North American salmon stocks is adversely 

affected by the operation of the high seas salmon 
fishery west of the provisional abstention line. The 
United States spokesman stated that the United States 
was apparently facing an unprecedented succession of 
low sockeye salmon runs to Bristol Bay. The 1972 
Bristol Bay run, as forecast, was critically low and was 
the smallest run since total catch and escapement 
records had been maintained. The catch allowed 
Bristol Bay fishermen had been the lowest since 1896. 
The United States is very much concerned over cur
rent evidence that recent severe winters have affected 
survival of eggs and young fish such that natural losses 
have reached catastrophic proportions. Very low 
runs are expected in I 973 because of low marine 
survival of smolts. Biological evidence indicates that 
the current outlook for 1974, 1975, and 1976 also is 
for poor to only mediocre runs because of the past two 
years in succession of severe climatic conditions. The 
prospect of low runs extending through big cycle 
years is unprecedented in the Bristol Bay fishery. The 
United States must place severe fishing restrictions on 
its fishermen during the next few years to achieve 
escapements to rebuild this cycle and complete closure 
of some districts was probable. The United States 
spokesman stated that in order to minimize mother
ship catches of Bristol Bay sockeye similar constraints 
should be placed on the Japanese mothership salmon 
fishery in areas where maturing and immature sockeye 
of Bristol Bay origin are known to concentrate. 

The United States had noted the broad coverage of 
the North Pacific Ocean and Bering Sea by Japanese 
research vessels and the tagging programs in all areas. 
The United States was pleased to see tagging effort on 
central Bering Sea chum salmon and on coho salmon 
in the central North Pacific Ocean and hoped that 
such tagging effort would be expanded to provide 
definitive data on segregation of stocks in these areas. 

The Canadian spokesman noted that Canadian 
views on salmon problems in high seas areas of inter
mingling had not changed from those expressed pre
viously. These views had been stated in some detail 
in 1964. In brief, the Canadian Section is opposed 
to high seas fishing for salmon when runs fished on the 
high seas are subject to well-developed management 
and well-developed fisheries inshore because Canada 
is convinced that high seas fishing of such runs is in
compatible with obtaining maximum yields. With 
respect to Canadian salmon runs, the Canadian Sec
tion believes they are subject to such well-developed 
management and efficient inshore fisheries that crop 
them to the full. 

The Japanese spokesman stated, with regard to 
salmon fisheries in the areas of intermingling, that the 
Japanese Section had consistently taken the same posi-
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tion- that under the conditions of the Convention 
there are no legal grounds for Japan to refrain from 
fishing salmon in the area west of the abstention line
and the Japanese Section saw no reason to change this 
position at the present time. Japan is naturally 
concerned with the conservation of North American 
salmon resources, including those of Bristol Bay, and is 
willing to make the necessary efforts to that end. 
However, Japan felt that the solution to the problem 
should be considered through establishment of joint 
conservation measures, based on equality among all 
three nations. The Japanese spokesman stated that 
Japan is of the view that Japanese salmon fishing in 
high seas areas does not affect adversely the North 
American salmon resources and this view is un
changed. He noted the U.S. statement that condi
tions of the North American sockeye salmon resources 
are critically aggravated. Japan considers that this 
condition has been caused by severe climatic condi
tions, as explained by the U.S. spokesman, but under
stands fully that the resources are in grave condition 
and will therefore keep the Japanese fishing industry 
well informed. The Japanese spokesman stated that 
Japan would continue to intensify and strengthen 
research efforts on salmon. 

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

In view of the results of scientific investigations to date as con
tained in th<; 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 Inter
national Convention for the High Seas Fisheries of the North 
Pacific Ocean,' the International North Pacific Fisheries Com
mission respectfully recommends to the Governments of the 
Contracting Parties that full consideration be given to the con
servation 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 imple
mentation of adequate conservation regulations (patterns of 
fishing activities) with respect to the stocks of salmon. 

10. AcTIVITIES oF THE CoMMISSION CoNCERNING 

HALIBUT AND OTHER GROUNDFISH IN THE 

BERING SEA AND IN THE NORTHEASTERN 

PACIFIC OCEAN 

10 (a) Background 

Halibut originating along the coasts of North 
America were listed originally in the Annex to the 
Convention as one of the stocks which Japanese fisher
men were to abstain from fishing. After the Conven
tion had been drawn up, Japan developed fisheries for 
groundfish species other than halibut in the eastern 
Bering Sea and in the Gulf of Alaska, and the Com-

mission had to consider the possible effects of these 
fisheries on the halibut stocks, in the light of Japan's 
obligation under the Convention to abstain from 
fishing halibut. The problem was complicated by 
initiation of groundfish operations in the same areas 
by the Soviet Union which, not being a signatory of the 
Convention, is under no obligation to inform the Com
mission concerning its operations. 

At its 1962 Annual Meeting, the Commission 
determined that halibut of the eastern Bering Sea did 
not meet the conditions for abstention. Upon the 
Commission's recommendation, the .three member 
governments agreed to remove this stock from the 
Annex, so that after May 8, 1963, Japanese fishermen 
no longer were required to abstain from fishing for 
halibut in the eastern Bering Sea. This action placed 
upon the Commission for the first time the respon- ' 
sibility for recommending joint conservation measures 
for a stock which all three countries would fish. Such 
recommendations for the 1963 fishing season were 
developed at an interim meeting in Tokyo in February 
1963. For subsequent seasons the recommendations 
have been developed at the regular annual meeting. 
The conservation measures applied in 1972 and the 
results of the fishing done in accordance with them will 
be discussed in later sections of this report. 

10 (b) Abstention on Halibut 

At its Nineteenth Annual Meeting (1972) the Com
mission again conducted studies to determine whether 
any stock of halibut remaining in the Annex to the 
Convention continued to meet the abstention require
ments of Article IV. No agreement was reached in 
the Commission as to whether such stocks continued to 
qualify for abstention. Therefore, the Commission 
made no recommendation for removal of any stock 
from the list in the Annex. Halibut south of the 
Aleutian Islands and in the Gulf of Alaska continue 
under abstention from fishing by Japan. Although 
the Convention does not define the area within which 
halibut shall be considered as " originating along the 
coast of North America", Japanese domestic fishing 
regulations require Japanese fishermen to abstain from 
fishing halibut east of 175°W. 

10 (c) The 1972 Halibut Fishery m the Eastern 
Bering Sea 

In 1972, fishermen of Canada, Japan, and the 
United States fished in the eastern Bering Sea under 
regulations based on conservation measures recom
mended by the Commission. Japan reported no 
catches of halibut from the eastern Bering Sea. Cana
dian and United States vessels, fishing exclusively for 
halibut with setline gear, took 85 m.t. (dressed weight), 
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through August. Regulations for the 1972 fishery for 
halibut were similiar to those of 1971, except that the 
length of the spring season of longline fishing was the 
same in Areas A and Bas in Area C. Waters of the 
eastern Bering Sea again were sectioned into five areas 
(Figure 1) and fishing for halibut in each of these five 
areas was permitted during the following periods: 

Area A: March 17- April 4 (longline gear only) 
Area B: March 17- April 4 (longline gear only) 

September 1-14 (long line gear only) 
Area C: March 17- April 4 (longline gear only) 

October !- October 17 (longline gear 
only) 

Area D: March 1 7-June 20 (all gear); 
June 20-November 15 (exploratory and 

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

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

10 (d) Results of Research on Bering Sea Ground
fish in 1972 

A Sub-Committee on Bering Sea Groundfish met 
during the two weeks immediately preceding the 1972 
Annual Meeting, working under terms of reference as 
follows: ( 1) to study results of the commercial fisheries 
and research on groundfish in the Bering Sea for the 
purpose of developing information to assist in formu
lating conservation measures for halibut in the eastern 
Bering Sea, (2) to consider further the needs for re
search, (3) to review the exchange of statistical 
material between the three countries and the presenta
tion of such material in documents, in the Statistical 
Yearbook, and in the Commission's Bulletin, and (4) 
to continue the fullest possible exchange of basic data 
on catch, effort, and tagging with respect to research 
and commercial vessel operations. The Sub-Com
mittee's findings were expressed as follows in the 
summary of its report: 

( 1) The Bering Sea Groundfish Sub-Committee met during 
the period October 16-20, 1972. In accordance with its terms of 
reference, it studied the results of commercial fisheries and 
research on groundfish in the Bering Sea to assist in formulating 
conservation measures for halibut in the eastern Bering Sea, and 
also considered further needs for research. It reviewed the ex
change of statistical material between the three countries, and 
agreed to continue the fullest possible exchange of basic data 

on catch, effort, and tagging with respect to research and 
commercial ope ations. 

(2) As in the past, timing of the meeting does not permit 
complete reporting of the current year's fishing operations. 
Accordingly, data for 1972 are incomplete and can be treated 
only in a preliminary manner, while data for 1971 are in a form 
suitable for complete reporting. 

(3) In 1971, 11 Japanese mothership fleets (206 catcher 
boats), 42 independent (North Pacific) trawlers, and 22 in
dependent longline-gillnetters fished for groundfish, shrimp, and 
herring in the Bering Sea. The total catch (round weight) for 
the fishing year (November 1970-0ctober 1971) amounted to 
1,731,979 m.t. (3,818 million I b), approximately 305,000 m.t. 
(672 million lb) more than in the comparable 1970 fishing year. 
Most of the increase was from pollock. The principal con
tributors, by weight, to the catch were pollock (86.1 % ), yellowfin 
sole (4.0% ), flatfish other than yellowfin sole, turbot, and halibut 
(4.0% ), Pacific cod (1.9% ), herring (1.7 % ), and Pacific ocean 
perch (1.0%). The total halibut catch by the mothership, 
North Pacific trawl, and North Pacific longline-gillnet fisheries 
was 2,264 m.t. (5.0 million lb), an increase of 1,967 m.t. (4.3 mil
lion I b) from 1970. All of the catch was made by trawl gear west 
of 17 5°W, and most (81 % ) was from the continental slope between 
180° and 175°W. 

In 1971, 182 landbased dragnet vessels (mostly trawl and some 
Danish seine) were licensed in the Bering Sea in addition to the 
abovementioned vessels. The total catch was 68,889 m.t. 
( 151.9 million I b), about a 23% increase above the catch in 1970. 
Total halibut catch by this fleet was 5,759 m.t. (12.7 million lb), 
an increase of 97 m.t. (0.2 million I b) over 1970, principally on 
the edge grounds in northern Bering Sea between 170°E and 
I75°W, as in 1970. 

(4) Preliminary information for 1972 (January-July) in
dicates that 10 mothership fleets (ca. 173 catcher boats), 42 
trawlers, and 22 Iongline-gillnetters were licensed to operate. 
The total catch during this period was 1,130,398 m.t. (2,491 
million I b), a decrease of 48,087 m.t. (106 million !b) over the 
same period in 1971. Pollock accounted for 88.8% of the total 
catch, and were taken mostly in Areas A and C on the flats and 
edge, east of I75°W. The catch of halibut was 213 m.t. (0.5 
million I b), round weight, a decrease of 1,404 m.t. (3.1 million I b) 
from the catch made in a similar period of 1971. All the halibut 
were caught south of the Aleutian Islands and west of 17 5°W. 

Records of the 1972 landbased dragnet fishery are not yet 
available. 

(5) In 1972 (March-August), the North American setline 
catch of halibut in the Bering Sea was 105 m.t. (0.232 million lb), 
dressed weight, substantially less than in 1971 (370m.t.; 0.82 
million I b). Adverse ice conditions during the spring season con
tributed greatly to the catch reduction. Twenty metric tons 
(0.044 million lb) were caught west of I75°W. No records of 
Soviet halibut catches in the Bering Sea were available to the Sub
Committee. 

(6) Additional information on halibut tagging experiments 
and trawl surveys of juvenile halibut distribution and relative 
abundance was reviewed by the Sub-Committee. Current sum
mary of the results of20 IPHC tagging experiments initiated dur
ing 1963-67 reaffirmed earlier conclusions that, qualitatively, 
Bering Sea halibut disperse widely within and outside the Bering 
Sea. Japan also reported 55 recoveries (2 in 1971 and 53 in 1972) 
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ofhalibut which had been tagged by the IPHC inJune 1970, and 
June and August in 1971, on grounds just north ofUnimak Island 
in the Bering Sea. None exhibited appreciable migration. Vir
tually all of the recoveries were made in Area A directly west of 
the tagging area during the winter months. 

Additional information was reported by the IPHC concerning 
the abundance of juvenile halibut on the Bering Sea Flats. The 
relative abundance was substantially lower during 1968-72 than 
in 1966. 

(7) New information on halibut incidence in trawl catches 
was reviewed by the Sub-Committee. Examination of catch for 
32 hauls of an IPHC chartered trawler, when the principal 
species caught was yellowfin sole, showed halibut incidence, by 
weight, to be 0.3% of the total catch. These hauls were made 
between 54°N and 58°N and 159°W and 165°W during June. 
Based on investigations conducted in 1969 and 1970-71, scientists 
of the Fisheries Agency of Japan estimated the incidental halibut 
catch by the mothership fleets during the 1969 fishing year in 
the eastern Bering Sea was 1,430 m.t. (3.2 million !b), or 1.45 
million halibut-0.2%, by weight, of the total catch by these 
fleets, whose principal species caught was pollock. Mean age of 
the halibut was estimated to be 4.5 years. During 1972, United 
States observers were placed aboard Japanese motherships to 
record the incidence of halibut, king crab, and tanner crab in 
trawl catches delivered to the motherships in the eastern Bering 
Sea. For the only mothership on which meaningful sampling 
was achieved, the incidence, by weight, of halibut in the catches 
(principally pollock) during June 4-22 was 0.18% in pair trawl 
catches and 0.08% in Danish seine catches. Size range of the 
halibut sampled was 32- 153 em, and mean lengths were 57.4 em 
in pair trawl catches and 54.8 em in Danish seine catches. A 
sampling scheme designed to provide an assessment of the preci
sion of estimates of incidental halibut catches by the Japanese 
groundfish fisheries was described. 

(8) The Sub-Committee examined the available scientific 
evidence for the purpose of assessing the condition of the halibut 
stock(s) in the various areas of the Bering Sea and assisting the 
Commission in formulating conservation measures for halibut of 
the eastern Bering Sea in 1973. 

10 (e) Conservation Measures for Eastern Bering 
Sea Halibut in 1973 

Recommendations for conservation measures are 
prepared for the Commission's consideration by a 
working group. The Commission adopted the I 972 
report of this working group including the proposed 
recommendations with the following understanding: 

The three sections accept the halibut working group's recommen
dations for conservation measures for halibut of the eastern Bering 
Sea in 1973, with the understanding that in addition to the 
domestic measures proposed by the three countries in 1973: 
(I) Each country will effectively enforce the INPFC conserva

tion measures in the eastern Bering Sea and its domestic 
regulations in both western and eastern Bering Sea. 

(2) Each country will intensify research on halibut of the western 
Bering Sea to provide adequate data for assessment of stock 
conditions in that area and to increase understanding of the 
interrelationships between halibut of the eastern and west-

ern Bering Sea and the northeastern Pacific Ocean. 
(3) There is a need to exercise caution in exploitation of halibut 

in the western Bering Sea in 1973, such need reflecting the 
absence of adequate information as to stock conditions there 
and the relationship of halibut of the western Bering Sea to 
halibut of the eastern Bering Sea and the northeastern Paci
fic Ocean. 

( 4) The three countries will cooperate on research on halibut in 
the western Bering Sea and will cooperate in considering 
conservation measures to be applied by each country on 
halibut in that area. 

The recommendations were as follows: 

I. That the area within which these joint conservation meas
ures shall apply is that portion of the Bering Sea lying east of the 
meridian of 175°W. This area shall be subdivided as follows: 
AREA A: That portion of the Bering Sea bounded by a line con

necting Cape Navarin and the northern tip of Cape 
Sarichefon Unimak Island; the meridian of 170°W; 
and a line connecting said northern tip of Cape 
Sarichef with a point on the meridian of 170°W at 
54°N, 

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

AREA C : That portion of the Bering Sea bounded by the 
Aleutian Islands; the meridian of 175°W; that por
tion of the line connecting Cape Navarin to the 
northern tip of Cape Sarichef on Unimak Island be
tween 175°W and 170°W; and the meridian of 
170°W. 

AREA D: That portion of the Bering Sea east of the meridian of 
17 5 ow and north of a line from Cape Newenham to 
the intersection of a line from Cape Navarin to the 
northern tip of Cape Sarichef on Unimak Island with 
the meridian of 170°W, and a line from this point to 
the intersection of the meridian of 175°W with the 
line from Cape Navarin to the northern tip of Cape 
Sarichef on Unimak Island. 

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

2. That the period within which these measures shall apply is 
from 0000 hours on March 17, 1973, to 2400 hours on March 16, 
1974. All times mentioned shall be local standard time. 

3. That no halibut of length less than 66 centimeters (26 
inches), as measured from the tip of the lower jaw to the extreme 
end of the middle of the tail, or halibut which, with the head off 
and entrails removed, are less than 2.25 kilograms (5 pounds) in 
weight may be retained at any time by any fishing vessels of 
any of the Contracting Parties . 

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

5. Within Areas A, B, and C, the retention of halibut by 
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FIGURE I. Areas designated in 1973 conservation measures for eastern Bering Sea halibut. International 
Pacific Halibut Commission fishing grounds within Areas A and Bare shown for reference. Shading in 
Area E indicates the area within which japan, as a domestic measure, prohibits trawling of all kinds. 
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vessels fishing with Iongline gear shall be permitted during a 
spring period beginning at 1500 hours on April I, 1973, and ter
minating at 0300 hours on Aprill9, 1973, and during a fall period 
beginning at 1500 hours on September 15, 1973, and terminating 
at 0300 hours on September 30, 1973. 

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

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

8. Within Area D retention of halibut by any fishing vessel of 
any of the Contracting Parties shall be permitted during a period 
beginning at 1500 hours on April I, 1973, and terminating at 
0300 hours on June 20, 1973. 

9. Notwithstanding the provisions of item 8 above, Area D 
shall remain open until 0300 hours on November 15, 1973, for 
exploratory and experimental fishing by vessels fishing with 
longline gear. The name of any such vessel entering the said 
waters after 0300 hours on June 20, 197 3, shall be notified to the 
Commission by the party to which such vessel belongs prior to 
such entry. 

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

I. The Government of Japan, as a domestic measure in 1973, 
intends to prohibit trawling of all kinds in an area defined as 
follows: 

An area delimited by the line of 160°W; a line connecting the 
point of 58"10'N, 160°W, and the point of 57"10'N, 163"W; 
the line of 163"W; a line running from the point of56"20'N, 
163"W, through the point of 56°N, 164"W, to its intersection 
with a line connecting Cape Navarin of the U.S.S.R. and the 
northern tip of Cape Sarichef, Unimak Island; a line con
necting Cape Navarin and the northern tip of Cape Sarichef; 
the Aleutian Islands; and the Alaska Peninsula. 
2. The Government of Japan, as a domestic measure in 1973, 

intends to establish for 1973 a minimum size limit of 66 centi
meters for retention of halibut throughout the Bering Sea. 

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

4. The Government of Canada and the Government of the 
United States, as a domestic measure in 1973, intend to prohibit 
the retention of halibut by vessels fishing with any type of net 
trawl gear in the Bering Sea. 

The area divisions referred to above are shown in 
Figure 1. 

The United States spokesman, commenting on the 
four understandings regarding the recommendations 
for conservation measures for halibut in the eastern 
Bering Sea and domestic measures proposed by the 
three countries for halibut throughout the Bering Sea 
in 1973, noted firstly that in the U.S. view effective 
enforcement of the Commission's conservation mea-

sures in the eastern Bering Sea and of national domes
tic measures throughout the Bering Sea was absolutely 
essential if the objective of the Convention and the 
purpose of the Commission, both of which are clearly 
set out in the Preamble to the Convention, were to be 
fulfilled. " The responsibilities of each country are 
obvious", the U.S. spokesman said. 

Secondly, the U.S. spokesman stated that the 
understanding reached with respect to intensification 
of research to obtain the data needed for adequate 
assessment of halibut stock conditions in the western 
Bering Sea and for elucidation of the interrelationship 
of halibut stocks in western and eastern Bering Sea and 
the northeastern Pacific Ocean is extremely important. 
In connection with the condition of halibut stocks in 
the western Bering Sea, the U.S. Section noted a 
statement made by the Japanese spokesman during 
the meeting of the working group that a decreasing 
trend in halibut stocks in the western Bering Sea has 
not been observed. The U.S. Section considered the 
fact of the matter to be that there is no evidence to 
show that a decreasing trend in abundance has not 
occurred. The increase in catches by Japanese traw
lers in the western Bering Sea might very well be at the 
expense of the stock there and at the expense of the 
stock of halibut in the eastern Bering Sea as well, since 
there is intermingling of halibut between the eastern 
and western Bering Sea. There is much to be learned 
about stock interrelationships; however, available 
data clearly show that halibut fisheries in the western 
Bering Sea have an impact on halibut stocks not only 
in the eastern Bering Sea but in the northeastern 
Pacific Ocean as well. The United States believes 
the impact to be severe in view of the failure of halibut 
in the eastern Bering Sea to respond to the stringent 
conservation measures imposed on the setline fishery 
over the past eight years and the long-term downward 
trend in abundance of halibut available to the North 
American setline fishery in the northeastern Pacific 
Ocean. 

Thirdly, the U.S. spokesman stated that in the U.S. 
view the need to exercise caution in exploiting halibut 
in the western Bering Sea is dictated by the lack of 
adequate data for stock assessment, the impact of 
halibut fishing in the western Bering Sea on halibut 
stocks to the east and south, and the almost entire lack 
of control over Japan's trawl fishery up to the present 
time-a situation which contrasted sharply with the 
severe restriction on the halibut setline fishery in the 
eastern Bering Sea. The U.S. spokesman said, " In 
respect to this third understanding, let us hope that we 
are not too late." 

Lastly, the U.S. spokesman noted that the United 
States stands ready to cooperate fully in research on 
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halibut in the western Bering Sea and in considering 
conservation measures to be applied by each country 
on halibut in that area. In this regard he reiterated 
the U.S. view expressed in the working group-that 
the conservation measures applied to halibut of the 
eastern Bering Sea have been ineffective and will 
continue to be so until and unless appropriate con
servation measures are applied and enforced on halibut 
of the western Bering Sea as well. 

Further discussion regarding conservation measures 
for halibut in the western Bering Sea took place at the 
in camera session mentioned in section 6 of this report. 

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

From 1963 through 1967 Japanese vessels fished in 
the northeastern Pacific Ocean for groundfish and 
shrimp, primarily by trawling but to some extent by 
gillnetting and Danish seining; from 1968 to 1972 
fishing has been by trawls and longlines. The Com
mission has considered annually the possible effects 
of this fishing on the halibut stocks of the area, which 
Japan is obliged to abstain from exploiting under the 
terms of the Convention. In addition, the Commis
sion agreed at its 1967 Annual Meeting to initiation of 
a joint research program on the groundfish resources 
of the northeastern Pacific under the provisions of 
Article III (I) (c) (i) of the Convention. This article 
of the Convention provides that the Commission shall 
study, at the request of any Contracting Party con
cerned, any stock which is under substantial exploita
tion by two or more of the Contracting Parties for the 
purpose of determining the need for joint conservation 
measures, provided that the stock is not covered by a 
conservation agreement between such parties existing 
at the time of the conclusion of the Convention. 

At its 1968 meeting, the Commission decided to 
select Pacific ocean perch as the first species to be 
studied among the groundfish in the northeastern 
Pacific Ocean. At the 1969 meeting, the Commission 
adopted an agenda including an item, Implementation 
of Article III (I) (c) (ii) [of the Convention] with 
respect to groundjish other than halibut in the northeastern 
Pacific Ocean. This implies that groundfish other than 
halibut in this area will be subject to joint conservation 
measures to be decided and recommended by the 
Commission. 

At the 1972 meeting, a Sub-Committee on North
east Pacific Groundfish met under the following terms 
of reference : 

1. To prepare joint factual summaries of informa
tion on the distribution and interrelationship of halibut 
and other groundfish in the Northeast Pacific Region, 
with the object of defining areas of halibut concentra-

tion and providing an assessment of the possible ef
fects on halibut of trawl fisheries for other species of 
groundfish; 

2. To study groundfish other than halibut in the 
northeastern Pacific and plan coordinated research 
for the purpose of determining the need for joint 
conservation measures; 

3. To review the exchange of statistical material 
between the three countries and the presentation of 
such material in documents, in the Statistical Year
book, and in the Commission's Bulletin; and 

4. To continue the fullest possible exchange of 
basic data on catch, effort, and tagging with respect to 
research and commercial vessel operations. 

The following is the summary from the Report of 
the Sub-Committee on Northeast Pacific Groundfish: 

(I) The Sub-Committee on Northeast Pacific Groundfish met 
prior to the annual meeting of the Commission. In accordance 
with its terms of reference the Sub-Committee studied the avail
able information on: the Canadian, Japanese, and United States 
groundfish fisheries, the possible effects of trawl fisheries on hali
but stocks, and the biology and assessment of Pacific ocean perch 
and blackcod. The Sub-Committee also reviewed the exchange 
of statistical material between the three countries and agreed to 
continue the fullest possible exchange of basic data on catch, 
effort, and tagging with respect to research and commercial 
vessel operations. 

(2) As in the past, timing of the meeting does not permit com
plete reporting of the current year's fishing. Accordingly, data 
for 1972 are incomplete and can be treated only in a preliminary 
manner, while most data for 1971 are in a form suitable for com
plete reporting. 

(3) The Sub-Committee received an oral presentation from 
the Japanese Section on a cooperative study of age determination 
methods for Pacific ocean perch conducted by specialists of the 
three national sections in 1972. The Sub-Committee agreed 
that further cooperative study would be profitable. 

(4) During 1971 (November 1970-0ctober 1971), as in 1969 
and 1970, the Fisheries Agency of Japan licensed 42 independent 
trawlers and 22 independent longliners to fish in the Northeast 
Pacific Ocean. The same number were licensed to operate in 
this region through July 1972. 

(5) Japanese stern trawl fishing effort in 1971 totalled 21,862 
hours, an increase of 17% from 1970. More than 30% was ex
pended in the Yakutat Area and more than 20% in the Kodiak 
and Southeastern Areas1 • Effort in the Vancouver Area and 
south amounted to 8% of the total. The distribution of effort 
was similar to that in 1970. Pacific ocean perch was the principal 
target species and accounted for 68% of the total catch. 

(6) Japanese longline effort in 1971 totalled 1,202,380 hachi, 
an increase of 15% over 1970. The effort distribution was similar 
to that in 1970 in the Yakutat and Kodiak Areas. However, in 
1971 a greater percentage of the effort was expended in the 
Southeastern Area and a lesser percentage from the Charlotte 
Area south. Blackcod was the principal target species and 

1 Figure 2 illustrates the areas referred to in this and later 
sectiollS of this report. 
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FIGURE 2. Areal divisions of the northeastern Pacific Ocean referred to in discussions of halibut 
and groundfish other than halibut, 

constituted 97% of the catch. 
(7) Total Japanese catch in 1971 was 98,601 m.t. (217 million 

I b), a decrease of5,208 m.t. (II million I b) from the previous year. 
Principal species were Pacific ocean perch (49,979 m.t.; 110 
million I b), blackcod (29,294 m.t.; 65 million I b), Pacific pollock 
(9,840 m.t.; 22 million I b), turbot (2,578 m.t.; 6 million lb), 
other flounders (1,246 m.t.; 3 million lb), and Pacific cod (621 
m.t.; I million lb). Catches showed a decline in Pacific ocean 
perch (1,773 m.t.; 4 million lb), Pacific pollock (2,003 m.t.; 
4 million lb), Pacific cod (1,158 m.t.; 2.5 million lb), and turbot 
(290 m.t.; 0.6 million lb). Increases occurred in blackcod 
(453 m.t.; I million lb) and flounders (315 m.t.; 0.7 million lb). 
Of the total blackcod catch 30% was from the Southeastern Area, 
27 % from Yakutat Area, and 18% from Kodiak Area. Of the 
total Pacific ocean perch catch, approximately 7 5% was from the 
Kodiak-Southeastern region. Stern trawls caught 99% of the 
Pacific ocean perch and longlines caught 85% of the blackcod. 

(8) Preliminary Japanese data for 1972 (January-July) in
dicate a total catch of 78,870 m.t. (174 million I b), an increase of 
19,528 m.t. (43 million lb) from the catch made in the same 
period in 1971. Of the total catch, Pacific ocean perch amounted 
to 36,579 m.t. (80 million I b), blackcod catch was 18,901 m.t. 
(42 million lb) and Pacific pollock was 13,482 m.t. (30 million 
lb). Catches of Pacific ocean perch and blackcod were higher 
than in 1971 while Pacific pollock catches were about the same. 
Approximately 20% of the catch was taken from the Kodiak, 
Yakutat, Shumagin, and Southeastern Areas with the balance 
from other areas. 

(9) The setline catch of halibut by Canadian and United 

States fishermen in 1971 was 20,765 m.t. (45 million lb, dressed 
weight) taken with total effort of 470,900 skates. 

(10) During January-December 1971, North American ves
sels landed approximately 65,000 m.t. ( 143 million I b) of ground
fish other than halibut and 49,000 m.t. (108 million I b) of shrimp. 
Trawl gear accounted for most of the production of groundfish 
and shrimp. Total North American trawling effort was 154,762 
hours of which 123,810 hours (80% ) were by the United States 
fleet and 30,952 hours (20% ) were by the Canadian fleet. Princi
pal species in North American trawl catches in 1971 were Dover, 
English, and petrale sole; various rockfish including Pacific 
ocean perch; Pacific cod; lingcod; and blackcod. The North 
American trawl fleet in 1971 consisted of 298 vessels (64 Cana
dian, 234 United States). Vessel sizes ranged from 8 to 265 gross 
tons (average 60) in Canada, and 24 to 224 gross tons in the 
United States. The gear and nets used by these vessels were the 
same as described in 1969 and 1970. 

(II) Canadian trawlers landed 14,556 m.t. (32 million lb) of 
groundfish other than halibut in 1971, taken with 30,952 hours 
of effort. Principal areas of catch were Charlotte and Vancouver. 
United States trawlers landed 46,394 m.t. (102 million lb) of 
ground fish other than halibut in 1971, taken with 123,810 hours 
of effort. Most important areas of production were in the 
Charlotte-Monterey region. 

(12) Canadian vessels landed 333 m.t. (0.7 million lb) of 
shrimp in 1971. The catch came primarily from the Vancouver 
Area and was chiefly Pandalus jordani. United States vessels 
landed 48,950 m.t. (108 million I b), the bulk of which came from 
the Shumagin, Chirikof, and Kodiak Areas. The principal 
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species taken in those areas was P. borealis. 
(13) Soviet trawlers were again active throughout the north

eastern Pacific Ocean. U.S.S.R. statistics for the North Pacific 
Ocean as reported to F.A.O. for 1964-1971 are shown. 

(14) During spring and summer 1972, two South Korean 
trawlers operated in the central and western Gulf of Alaska and 
one to two intermittently along the Aleutian Islands. 

(15) During 197 I, research vessels of Canada, the IPHC, 
Japan, and the United States were active in the northeastern 
Pacific region. Field studies were conducted on such diverse sub
jects as halibut incidence in trawl catches; juvenile halibut 
abundance; halibut migration; Pacific ocean perch biology and 
stock assessment; and blackcod biology, migration, and availabi
lity to pot gear. Research of a similar nature was also conducted 
by each national section in 1972. 

(16) Halibut incidence, by weight, in research vessel catches 
was reported by Canada (0.4- 2.0%). The incidence by weight 
in the stem trawl fishery was reported by Japan as 0.03% of the 
catch as compared to 0.06% in 1970 and 0.2% in 1969. 

(17) Recruitment studies were continued by the IPHC in the 
Shumagin-Southeastern region and results were similar to those 
reported in previous years, i.e., catches at inshore stations con
tained younger halibut than catches at corresponding offshore 
stations and juvenile fish best represented in samples were older 
progressing eastward. 

(18) A summary of IPHC tagged halibut recovered in 1971 
showed that, while there was some dispersion, more recoveries 
were made in the area of tagging than any other area. 

( 19) Aspects of Pacific ocean perch biology and stock assess
ment were reviewed and discussed by the Sub-Committee. Prob
lems were recognized in determination of age, and methods for 
estimating growth, biomass, natural and fishing mortality. 
Recommendations were made for additional information con
cerning these subjects. 

(20) Aspects of blackcod biology and stock assessment were 
discussed. Also reported was a total of8,242 blackcod tagged by 
all agencies in 1972. Japan tagged 751, Canada-1,003, and 
United States-6,488. Fish were released on grounds from 
Yakutat to Monterey. 

(21) Recommendations were made to the Committee on Bio
logy and Research on items of particular and urgent nature. 

The recommendations referred to in item 21 quoted 
above, all of which were endorsed by the Committee 
on Biology and Research and accepted by the Commis
sion, are as follows: 

(I) The Sub-Committee reiterated the view it expressed at the 
1970 and 1971 Annual Meetings that the status of the Pacific 
ocean perch stocks should be watched closely by the three na
tional sections. In this connection the Sub-Committee was 
pleased to note that combined catches by all nations, including 
the U.S.S.R., which harvest Pacific ocean perch in the north
eastern Pacific have recently tended to stabilize at a point which 
may permit restoration of some stocks to more desirable levels. 
The status of stocks in the Shumagin, Vancouver, and Columbia 
Areas is viewed as a warning of what may happen with uncon
trolled fishing in other areas. In all areas it is too early to see the 
full effects on recruitment of the very large catches, primarily by 
the U.S.S.R., from the Gulf of Alaska in the mid-1960's; however 

they could contribute towards a worsening of stock conditions. 
In view of the foregoing, the Sub-Committee recommends that 

all nations be prudent in harvesting Pacific ocean perch until 
additional information can be obtained on the status of individual 
stocks. Studies particularly needed, and which the Sub
Committee recommends be initiated or intensified, are those pro
viding information on recruitment, growth and mortality, and 
interrelationships of Pacific ocean perch in the northeastern 
Pacific. 

(2) Additional information was presented to the Sub-Com
mittee which indicates a substantial exchange of blackcod occurs 
between the northeastern Pacific and the Bering Sea. The Sub
Committee also noted the combined harvest of blackcod by all 
nations in the northeastern Pacific has reached a level con
siderably exceeding that of a few years ago. In view of this in
creased harvest and the general lack of biological information on 
the blackcod resource the Sub-Committee recommends that: 
(a) The reaction of this resource to current and future levels of ex
ploitation should be closely watched, and (b) Studies should be 
initiated or intensified to obtain additional information that will 
facilitate an analysis of conditions of stocks. Information parti
cularly needed is that on size and age composition, growth and 
mortality rates, recruitment, and interrelationships ofblackcod in 
the northeastern Pacific. 

(3) The Sub-Committee acknowledges that a substantial pro
portion of the early and present exploitation of Pacific ocean 
perch stocks has been carried out by the fishing fleets of the 
U.S.S.R., and that detailed U.S.S.R. catch statistics are not 
available to the Sub-Committee. Thus, the deliberations of the 
Sub-Committee on stock assessments of Pacific ocean perch are 
greatly hindered. The Sub-Committee recommends that 
efforts be intensified to obtain these important records. 

In discussing implementation of Article III (1) (c) 
(ii) with respect to groundfish other than halibut in 
the northeastern Pacific Ocean, the United States 
spokesman said that after examining the 1972 report of 
the Sub-Committee on Northeast Pacific Groundfish 
his section was even more concerned than last year 
about the depleted condition of some important stocks 
of Pacific ocean perch. The stocks in the Gulf of 
Alaska are at low levels of abundance and those in the 
Vancouver and Columbia areas are at critically low 
levels of abundance. Because of excessive catches in 
the Columbia and Vancouver areas there may not be 
enough old and mature fish left to assure adequate 
levels of recruitment to sustain a viable commercial 
fishery. U.S. scientists had considered the situation 
to be so critical that they had expressed the view to 
the Sub-Committee that catch ceilings should be 
adopted as a conservation measure for the Columbia 
and Vancouver areas; the United States Section 
shared the view of its scientists and felt that conserva
tion measures were needed urgently for stocks of 
Pacific ocean perch in the Columbia and Vancouver 
areas. The U.S. spokesman noted that catch quotas 
for Pacific ocean perch in the Columbia and Van-
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couver areas would be discussed in other forums for 
discussion of North Pacific fishery problems and 
management. Meanwhile, the U.S. Section wished 
to make clear that foreign fishing had almost destroyed 
the U.S. fishery for Pacific ocean perch in the Colum
bia area and had affected adversely the condition of 
stocks in the Vancouver area, and accordingly urged 
that fishing effort by Japan for Pacific ocean perch be 
reduced in these two areas. The U.S. Section would 
urge reduction in other distant-water operations as 
well. 

With respect to stocks of Pacific ocean perch in other 
areas of the Gulf of Alaska, the U.S. Section agreed 
with the recommendation of the Sub-Committee that 
all nations be prudent in their harvest until further 
information could be obtained on stock status. A 
delayed effect of the very large catches, primarily by 
the U.S.S.R., from the Gulf of Alaska in the mid 
1960's could be reduced recruitment starting at about 
1975. 

The United States spokesman noted that the com
bined harvest of blackcod by all nations in the north
eastern Pacific Ocean considerably exceeds that of a 
few years ago. The U.S. Section was concerned that 
the amount of fishing effort expended by Japan in the 
Gulf of Alaska in 1971 increased 15% over 1970. 
This large increase in effort was accompanied by only 
a 1% increase in catch. The U.S. Section noted 
that additional information was presented to the Sub
Committee to demonstrate further the considerable 
exchange of fish between the Bering Sea and the 
northeastern Pacific Ocean. In view of the increased 
fishing effort in recent years and the as yet unknown 
effects of fishing in one region on the blackcod popula
tions in other regions, the United States Section 
reiterated its concern that all nations should be 
prudent in their fisheries for blackcod. 

The Canadian spokesman stated that his section had 
examined the report of the Sub-Committee on North
east Pacific Groundfish with considerable interest. 
The Canadian Section was pleased to note the sub
stantial increase in new information presented in 1972 
concerning the biology and stock assessment of Pacific 
ocean perch. Included in this new information was 
additional corroboration of the conclusion reached in 
1971 regarding the status of stocks in the western Gulf 
of Alaska and off Vancouver Island, Washington, and 
Oregon. Although no conservation measures were 
recommended by the Sub-Committee, any such pro
cedure would be further complicated now that there 
were two nations not party to the Convention ex
ploiting Pacific ocean perch stocks in the northeastern 
Pacific Ocean. The Canadian spokesman noted that 
his section was encouraged by the splendid beginning 

for the four-nation blackcod tagging experiment ini
tiated by the U.S. Section, and further noted that the 
blackcod stock is being watched closely, especially 
since abundance indices after only three years of ex
pansion indicate an apparent decline in stock size. 

The Japanese spokesman, commenting on imple
mentation of Article III (1) (c) (ii) with respect to 
groundfish other than halibut in the northeastern 
Pacific Ocean, stated with respect to Pacific Ocean 
perch that stocks which in the past had been reduced 
to low levels due to intense fishing continued to show 
signs of improvement with the exception of certain 
areas. However, in view of the fact that stock condi
tions in certain areas remained at a low level, the 
Japanese Section endorsed the recommendation 
made in the Sub-Committee on Northeast Pacific 
Groundfish, that all nations be prudent in harvesting 
Pacific ocean perch. 

Japan expected that all nations would be prudent in 
harvesting this species, as in the past. There had 
been a suggestion that a quota be established with 
respect to Pacific ocean perch in the Vancouver and 
Columbia areas. The Japanese spokesman noted 
that Pacific ocean perch south of the Queen Charlottes 
were considered to belong to a single stock and, taken 
as a whole, the Japanese Section saw signs of im
provement, or a levelling off, in recent years although 
the stock level is still low. Japan was prudent in 
harvesting Pacif!.c ocean perch and the Japanese 
spokesman thought the improving trend in the stock 
south of the Queen Charlottes reflected the effect of 
prudent operations. Since Japan was evaluating 
closely the changes in catch per unit of effort and also 
changes in catch the Japanese Section saw no need for 
further restriction. 

With respect to blackcod in the northeastern Pacific 
Ocean, the Japanese spokesman noted that studies 
carried out by the Sub-Committee on Northeast 
Pacific Groundfish indicated that the catch per unit of 
effort, which had been stable in the past, had been 
somewhat reduced throughout the area in 1971. 
Generally speaking, a reduction in stock size is an ex
pected consequence of exploitation and for most species 
the level of maximum sustainable yield is considered 
to be around one-half the level of the virgin stock. 
Therefore, the Japanese Section could not consider a 
reduction in catch per unit of effort of the present 
magnitude to indicate deterioration of stock condi
tions. However, the Japanese Section considered it 
important to watch carefully the effects of present and 
future catches on the stocks, since insufficient bio
logical information was available concerning blackcod 
of the northeastern Pacific, as had been stated in the 
recommendation of the Sub-Committee. 
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10 (g) Effects of Trawling on Halibut in the 
Convention Area 

In dealing with the agenda item Effects of trawling 
on halibut stocks in the Convention area the Commission 
had for its reference the reports of the Sub-Com
mittee on Bering Sea Groundfish and the Sub-Com
mittee on Northeast Pacific Groundfish. 

The United States spokesman noted that the United 
States had expressed concern over the past several 
years about the effects of trawling on halibut stocks of 
the Bering Sea and the dearth of quantitative informa
tion on the incidental catch of halibut by trawlers in 
the Bering Sea. That this concern was shared had 
clearly been reflected in statements made by the 
Canadian and Japanese Sections in connection with 
agenda items 10 and 11 at the 1971 meeting. The 
United States was pleased to note that Japan had 
responded during the year to the joint concern over 
lack of data on the incidental catch of halibut by 
trawlers in the Bering Sea by preparing a document 
containing an estimate of the incidental catch of 
halibut by the Japanese mothership trawl fleet east of 
175°W in 1969 and arranging to place U.S. scientists 
aboard Japanese vessels for a short period during the 
summer to obtain sample data on the incidence of hali
but as well as king and tanner crabs in trawl catches. 

In the Japanese document it was estimated that 
about 1.45 million halibut were caught incidentally 
by the Japanese mothership trawl fish~ry east of 175°W 
in 1969, the average size of the incidentally-caught 
halibut being about I kg or 2.2 pounds. Such 
estimates reconfirm the concern so often expressed by 
the U.S. Section. Although INPFC conservation 
measures prohibit the retention oftrawl-caught halibut 
east of 175°W in the Bering Sea, the U.S. Section had 
grave doubts as to the viability of fish caught in
cidentally in the area and returned to the water. 
Indeed, the U.S. Section estimated that over 90% of 
the halibut thrown back would be dead. Under these 
conditions, the loss in potential yield due to the in
cidental capture of small juvenile halibut by trawl 
gear is probably several times greater than the pound
age at the time of incidental capture. Such loss would 
help to explain why halibut on the formerly productive 
Polaris and Clipper Grounds in the eastern Bering Sea 
have failed to respond to the conservation measures im
posed during the past several years. Avoidance of areas 
by trawlers andfor development and use of off-bottom 
trawls during times when concentrations of juvenile 
halibut occur would help to correct the situation. 

With respect to the sampling conducted by U .S. 
scientists aboard Japanese vessels in the past summer, 
the U.S. spokesman stated that the experience gained, 
together with commonly accepted principles of 

sampling, had served as a basis for a sampling program 
designed by U.S. scientists to obtain representative 
sample data on the incidental catch of halibut by 
Japanese trawlers on a year-round basis over a broad 
area of the Bering Sea and to provide a quantitative 
assessment of the precision of estimates of incidental 
halibut catches. The sampling program designed by 
U.S. scientists, or any comparable scheme, would 
require at the minimum a team of two technicians 
aboard each of two motherships and two independent 
trawlers in one month during each of the four quarters 
of the year. Carrying out of such a sampling program 
would, in the U.S. view, represent a major step for
ward in the Commission's research effort. The U.S. 
Section sought the concurrence of Japan to place 
trained technicians aboard Japanese fishery vessels to 
carry out the program in 1973 and would welcome 
participation by Canadian and Japanese scientists in 
obtaining the research data. 

With regard to the impact of Japanese trawling and 
longlining on halibut in the northeastern Pacific 
Ocean, the United States spokesman called attention 
to the serious condition of the halibut stocks in the area. 
The U .S. spokesman felt that everyone was aware of 
the downward trend in abundance of halibut available 
to the North American setline fishery in the area over 
the past decade. In an attempt to stem this down
ward trend, the International Pacific Halibut Com
mission had imposed a series of catch quota reductions 
over the years. Failure of the stocks to respond to 
these quota reductions had led to a sharp cut in the 
catch quota in 1972. For such a stringent conserva
tion measure as this to stem the long-term downward 
trend and lead to a restoration in abundance ofhalibut 
available to the North American setline fishery it is 
essential that the incidental catch of halibut by Japa
nese trawlers and longliners be held to a minimum and 
that halibut caught incidentally and returned to the 
sea are viable. The United States Section urged that 
Japan cooperate fully in this matter. 

The Canadian spokesman, commenting on the 
effects of trawling on halibut stocks in the Convention 
area, stated that the Canadian Section continued to 
view with concern the apparent reduced productivity 
of halibut resources in waters of the eastern Bering Sea 
and to the south and east of the Bering Sea. Detailed 
documentation was needed of the incidence ofhalibut 
in the various trawl fisheries and in the new and ex
tensive blackcod setline fishery in order to evaluate the 
effects of these fisheries on the halibut stocks. In the 
meantime, the Canadian Section again urged the 
appropriate authorities to remind Japanese fishing 
vessel captains to exert all efforts to minimizing in
cidental catches of halibut. 
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The Japanese spokesman commented on the matter 
of effects of trawling on halibut stocks in the Conven
tion area. The United States and Canadian spokes
men had expressed concern about the effects of the 
Japanese trawl and longline fisheries on the halibut 
stocks in the eastern Bering Sea and northeastern 
Pacific Ocean. The Japanese Section first wished to 
state as a matter of principle that in considering con
servation measures for specific stocks attention should 
be directed to the interests of the fisheries exploiting 
other useful stocks in the same areas. Since the 
Japanese trawl fishery in these areas had an extremely 
important place in the overall Japanese fisheries, it was 
the Japanese view that in considering conservation 
measures for the halibut stocks this important trawl 
fishery should be fully taken into account. 

The Japanese spokesman next touched upon the 
efforts being made by Japan to minimize incidental 
catches of halibut in trawling operations. He said 
that in the conduct of this fishing every possible effort 
had been exerted to avoid incidental catches of 
halibut, such as adopting pair-trawling or off-bottom 
trawling. A certain amount of incidental catch is 
unavoidable in trawling and the Japanese Government 
therefore prohibits the catch and retention of halibut 
by those vessels operating in the eastern Bering Sea, 
except in the specified area and period, and vessels 
are obligated to return to the sea any halibut caught 
incidentally. In addition, longline fishing vessels 
operating in the northeastern Pacific Ocean are pro
hibited from retaining halibut and also are obligated to 
fish in deep sea areas where no halibut are available. 

The Japanese spokesman noted that in the course of 
discussions at the meeting of the Sub-Committee on 
Bering Sea Groundfish it had been pointed out that 
the research on incidental catches of halibut by 
trawling in the eastern Bering Sea was insufficient, and 
necessary research plans had been proposed. Japan 
considered that there was a need for further research 
on this subject and would endeavour to undertake 
surveys on the incidental catch. 

The Japanese spokesman referred to the U.S. request 
to place scientists aboard Japanese trawlers and stated 
that although Japan considered that the research on 
Japanese commercial trawlers should be conducted by 
Japanese scientists, Japan was prepared to receive 
U.S. or Canadian scientists on board Japanese 
trawlers. The Japanese Section proposed that de
tailed arrangements be made by correspondence at a 
later date, since such plans were closely related to the 
operation schedules of the vessels involved. 

The Japanese spokesman noted that there was no 
clear understanding of the mechanism of distribution 
and recruitment of the halibut stocks, nor was there 

full knowledge of the effect on the halibut stocks of in
cidental catches in the trawl fishing. The Japanese 
Section therefore was of the view that further research 
and studies on the distribution and recruitment of the 
halibut stocks should be conducted by the countries 
concerned. 

At the 1971 meeting the Commission had decided 
that the U.S.S.R. should be requested to provide catch 
data for its trawl fishery including data on incidental 
catches of halibut, and the Japanese spokesman noted 
that no information had been received as yet. He 
urged that the Commission repeat its request to the 
U.S.S.R. for such data. 

In connection with the expanded observer program 
proposed for 1973 by the U.S. Section, the U.S. 
spokesman recommended that scientists from the three 
national sections form a working group to facilitate 
arrangements. Canada and Japan agreed to this 
recommendation and it was decided that the working 
group should provide the chairman of each national 
section with a report. 

11. DISCUSSION OF THE UNITED STATES PROPOSAL TO 

EXPAND THE TERMS OF REFERENCE OF THE 

SuB-COMMITTEE oN BERING SEA GROUNDFISH 

TO INCLUDE BLACKCOD 

At the 1971 meeting the United States Section re
commended inclusion of blackcod in the terms of 
reference of the Sub-Committee on Bering Sea 
Groundfish and the Commission agreed to consider the 
recommendation at its 1972 meeting. 

In discussing this problem at the 1972 Annual 
Meeting, the United States spokesman noted that his 
section had called attention at the 1971 meeting to new 
and interesting information presented by Japan which 
indicated that a substantial exchange of blackcod 
occurred between the northeastern Pacific Ocean and 
the Bering Sea. Further evidence of migration of 
blackcod from the Bering Sea to the Gulf of Alaska 
had been presented by Japan at the 1972 meeting. 
On the basis of this evidence, the U.S. Section felt that 
in considering recommendations for conservation 
measures for blackcod in the northeastern Pacific 
Ocean under the terms of Article III (I) (c) (ii), study 
must be given to the effects ofblackcod exploitation in 
the Bering Sea as well as in the northeastern Pacific 
Ocean. To accommodate and encourage such studies 
the U.S. Section recommended that the Commission 
expand the terms of reference of the Sub-Committee 
on Bering Sea Groundfish to include blackcod. 

The Japanese spokesman stated that it was known 
from the results of tagging studies that a considerable 
exchange exists between blackcod stocks in the Bering 
Sea and in the northeastern Pacific Ocean. How-
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ever, the question of whether these two stocks could be 
regarded one and the same was still at issue, since the 
extent of such interchange was not known. Since the 
provisions of Article III (1) (c) (i) limit the Commis
sion's study to species which are substantially ex
ploited by two or more Contracting Parties, the Japa
nese Section took the view that it is not proper to in
clude blackcod of the Bering Sea in the studies of the 
Bering Sea Groundfish Sub-Committee. The Japa
nese spokesman pointed out that blackcod were being 
studied in the Sub-Committee on Northeast Pacific 
Groundfish in accordance with the terms of the Con
vention and the Japanese Section considers that this 
group could also carry out studies on Bering Sea 
blackcod, and at the same time could ascertain 
whether or not the blackcod in the Bering Sea and in 
the northeastern Pacific Ocean do belong to a single 
stock. 

The Canadian spokesman indicated that his section 
supported the United States request to have the terms 
of reference of the Bering Sea Groundfish Sub
Committee expanded to include blackcod, but that 
since the Northeast Pacific Groundfish Sub-Com
mittee already was studying blackcod, as had been 
noted by the Japanese Section, it appeared more ap
propriate for that group to study blackcod of the 
Bering Sea. 

The United States spokesman responded to the 
comments of Japan and Canada, stating that the Com
mission now has abundant evidence of extensive inter
change of blackcod between the North Pacific Ocean 
and the Bering Sea and should intensify efforts to 
study this resource over the range of its distribution. 
He noted that Japan has a very large fishery for 
blackcod and the United States and Canada both have 
very significant fisheries as well. Accordingly, the 
U.S. Section emphasized that the Commission had an 
obligation to involve itself in blackcod under Article 
III (1) (c) (i). Furthermore, the matter had been 
discussed between Japan and the United States during 
bilateral talks in 1970, at which time both sides felt 
that the International North Pacific Fisheries Com
mission was an appropriate organization for considera
tion of blackcod research and management. The 
U.S. spokesman stated that the two groups studying 
groundfish, the Bering Sea and Northeast Pacific 
Groundfish Sub-Committees, each must consider 
blackcod and the two groups need to set up means for 
interaction to the end that this Commission is in a 
position to discharge its obligations on blackcod. 
The U.S. Section believed it appropriate and neces
sary that blackcod be added to the species considered 
in the Bering Sea Groundfish Sub-Committee and 
again urged adoption of its proposal. 

The Japanese spokesman noted that his section 
agreed with the United States with respect to the 
question of blackcod being discussed and studied in 
the forum of the Commission and stated that the 
Japanese Section did not deny discussion of blackcod 
and the study of blackcod stocks. However, the 
Japanese view, based on the provisions of Article 
III (1) (c) (i) of the Convention, is that such discussion 
and study should take place in the group that has 
terms of reference which fulfill the conditions of the 
Convention, that is, the Northeast Pacific Groundfish 
Sub-Committee. The Japanese spokesman reiterated 
his section's view that studies should be carried out to 
clarify whether blackcod in the Bering Sea and the 
northeastern Pacific belong to a single stock. He also 
pointed out that the Commission should take into 
consideration the fact that studies along the lines sup
ported by the Japanese Section already are being 
carried out in the undertakings of the Northeast 
Pacific Groundfish Sub-Committee. 

The Canadian spokesman, after hearing the views of 
the U.S. and Japanese Sections, commented that the 
Canadian Section supported the Japanese suggestion 
on the understanding that the Northeast Pacific 
Groundfish Sub-Committee be able to recommend 
conservation measures for blackcod in the Bering Sea, 
if the stocks indeed are found to be one and the same. 
The Japanese spokesman noted that he understood 
fully the position taken by the Canadian Section and 
if the stocks were identical, there would be no prob
lem. He noted once again that there is no evidence 
at present to prove this point. 

The United States spokesman restated the U.S. 
view that blackcod of the Bering Sea should be 
handled by the Bering Sea Groundfish Sub-Com
mittee. He reviewed the U.S. understanding of the 
situation regarding the recommendation, as follows: 

There was general agreement that the terms of 
reference of a sub-committee of the Committee on 
Biology and Research should be expanded to include 
blackcod in the Bering Sea and that there was disagree
ment as to which sub-committee should handle the 
assignment. The United States spokesman noted 
that the U.S. position that consideration ofBering Sea 
blackcod logically should be referred to the Sub
Committee on Bering Sea Groundfish was based on 
the precedent set in consideration of halibut matters. 
The stock condition of halibut in the Bering Sea was 
discussed in the Bering Sea Sub-Committee in relation 
to other fisheries in the Bering Sea, halibut matters in 
the northeastern Pacific were discussed in the North
east Pacific Sub-Committee in the context of other 
fisheries there, and the migration of halibut between 
the Bering Sea and the northeastern Pacific is duly 
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considered by both sub-committees. The U.S. view 
is that it would be more efficient for the Sub-Com
mittee on Bering Sea Groundfish to consider stock 
conditions of Bering Sea blackcod during its annual 
review of biological and fishery statistics of Bering Sea 
groundfish and for the Sub-Committee on Northeast 
Pacific Groundfish to confine its considerations to the 
northeastern Pacific fisheries. As in the case of 
halibut, both sub-committees would duly consider 
evidence on intermingling of stocks between the two 
areas. The U.S. Section found it totally illogical to 
have sub-committees for assignments in two different 
geographical areas and then fail to use them in the 
manner for which they were established. In the U.S. 
view such an arrangement would be confusing to the 
Commission and the scientists, and incomprehensible 
to the Commission's interested public. 

The Japanese spokesman noted that his section's 
view was unchanged and the Canadian spokesman 
commented that Canada found merit in both the 
Japanese and United States proposals and recom
mended that the question be discussed again at the 
1973 meeting. 

The Commission noted that it had been unable to 
reach agreement on the United States proposal to 
expand the terms of reference of the Bering Sea 
Groundfish Sub-Committee to include blackcod and 
agreed to include the item on the agenda for the 1973 
meeting. 

12. DISCUSSION OF THE UNITED STATES PROPOSAL TO 

EXPAND THE TERMS OF REFERENCE OF THE 

SuB-CoMMITTEE oN BERING SEA GROUNDFISH 

TO INCLUDE ALL BERING SEA FISHERY RE

SOURCES 

Under the agenda item Other business the Commis
sion heard a statement from the United States Section 
recommending expansion of the terms of reference of 
the Sub-Committee on Bering Sea Groundfish to in
clude all Bering Sea fishery resources. The U.S. 
spokesman said that at the time the International 
Convention for the High Seas Fisheries of the North 
Pacific Ocean was negotiated in 1952, there was 
virtually no fishery for demersal fish in the Bering Sea. 
Since 1954 the total landings from the Bering Sea 
have increased from 13,000 metric tons to almost two 
million metric tons in 1970. About 80% of the total 
catch in recent years was made by Japan. Pollock 
dominated the landings, accounting for about 84% 
of the Japanese catch. In the less than two decades 
of the post-war Bering Sea fishery there is evidence 
from fishery statistics and from inferences derived from 
changes in the fisheries that several species or stocks of 
fish in the Bering Sea have been reduced to extremely 

low levels of abundance and in some cases severely 
overfished. The U.S. spokesman noted as an ex
ample that landings of blackcod have declined in all 
areas of the Bering Sea during the 1960-70 decade. 
Declining catch per unit of effort for Pacific ocean 
perch with a concurrent decline in catches strongly 
suggests that the Bering Sea stock is in poor condition. 
There is also little doubt among scientists of the 
United States and the U.S.S.R. that the combined 
catches of yellowfin sole by Japan and the U.S.S.R. 
during the years 1959-62, which included a 600,000 
metric ton maximum in 1961, were more than the 
stock could sustain. The yellowfin sole resource can
not be restored to an optimum level as long as it is 
exposed to uncontrolled fishing by Japan and the 
Soviet Union. 

The United States spokesman pointed out that 
Japanese landings of shrimp in the eastern Bering Sea 
increased rapidly from 1960 and reached a peak of 
over 25,000 metric tons in 1963, and that thereafter 
the catches declined to little more than a thousand 
metric tons in 1968 at which time the fishery in the 
eastern Bering Sea was terminated and effort shifted 
to the north-central Bering Sea where a similar pattern 
of rapid decline in catches appeared to be developing. 

Continuing, the U.S. spokesman said that a similar 
pattern of fishing by the Japanese fishery appeared to 
have occurred with the Bering Sea herring stocks. 
The fishery commenced in 1964, principally in waters 
south of the Olyutorski Bight. Both catches and 
catch per unit of effort declined steadily until 1967, 
with a precipitous decline in 1968. Coincidental 
with this decline in the catch of herring in the Olyutor
ski area, the Japanese catch in the eastern Bering Sea 
herring fishery increased sharply. Since 1958, how
ever, there has been a steady decline in Japan's eastern 
Bering Sea herring catches. The U.S. Section could 
not infer much about the condition of the eastern 
Bering Sea herring on the basis of such a short-term 
trend, in the absence of life history information on 
this species, or without consideration of Soviet fishery 
data since they are the largest users of the eastern 
Bering Sea herring stock. 

In addition to these considerations, the U.S. Section 
felt it was apparent that the biology of a single species 
or stock could not be understood out of context of the 
community within which it interacts. Also, evidence 
has accrued that stocks which were once thought to be 
local populations migrate extensively and may be sub
jected to fishing successively at different times and in 
different parts of the North Pacific Ocean as well as 
the Bering Sea. A case in point is the blackcod for 
which recent information demonstrated extensive 
interchange between the Bering Sea and the North 
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Pacific Ocean. Halibut also migrate from the Bering 
Sea to the North Pacific Ocean and intensified re
search may reveal that the same phenomenon also 
occurs with other demersal fishes. 

The United States Section was convinced, in view of 
these developments, that the conservation of Bering 
Sea fish stocks is not only of legitimate concern, but 
indeed an obligation of this Commission, and recom
mended that the terms of references of the Sub-Com
mittee on Bering Sea Groundfish be expanded so that 
the Commission could actively encourage and pro
mote scientific studies and discussion to insure the 
maximum sustained productivity of all Bering Sea 
fishery resources. 

The Commission was assured that the United States 
government would push for similar recommendations 
in its agreements with nations not party to the Conven
tion which also exploit Bering Sea fishery resources. 

The Japanese spokesman, responding to the U.S. 
statement, commented that there was a legal question 
as to whether the present provisions of the Convention 
would permit expansion of the terms of reference of 
the Committee on Biology and Research as proposed 
by the United States. The Commission is empowered 
by Article III (I) (c) to study the conditions of stocks 
in the Convention area for the purpose of determining 
the need for joint conservation measures. However, 
to qualify for such study, this article requires such 
stocks to be under substantial exploitation by two or 
more of the Contracting Parties. The Japanese 
spokesman said that the U.S. Section appeared to 
propose in substance that the Commission depart from 
this provision by allowing the scope of its study to 
expand to encompass all the species in the area ir
respective of whether or not such stocks are being 
exploited by at least two Contracting Parties. The 
Japanese Section was not convinced that such liberal 
interpretation of Article III (l) (c) was justifiable. 

The Japanese spokesman noted that besides this 
legal question, he had a few points to raise on the 
present status of a few species in the eastern Bering Sea 
as outlined in the U.S. statement. The statement 
refers to their concern over the decline in catch per 
unit of effort in some groundfish stocks in this area, 
and the Japanese Section wished to point out that 
these fisheries were relatively new and that a decline in 
catch per unit of effort was not uncommon or unusual 
when a virgin stock is being exploited. The Japanese 
Section did not consider that the decline as observed at 
present could be interpreted as a sign of collapse of the 
resources concerned. 

In the Japanese view the U.S. statement on halibut 
also was misleading in that it implied that the whole 
of stocks in the Bering Sea and the Gulf of Alaska were 

interdependent and inseparable. In fact, a majority 
of halibut scientists believe, on the basis of available 
evidence on meristic and other biological characteris
tics, that the stocks in the eastern and western Bering 
Sea are separate and independent. 

For these reasons, the Japanese Section could not 
agree to the U.S. proposal. 

The Canadian spokesman noted that his section 
appreciated the remarks made by the U.S. Section 
and agreed in principle with their proposal. In the 
Canadian view the wording of Article III (I) (c) (i) of 
the Convention is being interpreted very strictly by the 
Japanese Section, and Canada recommended that the 
three national sections do everything possible to agree 
to a more liberal interpretation of that article. The 
Canadian spokesman referred to the Preamble to the 
Convention which states, " ... to promote and co
ordinate the scientific studies necessary to ascertain 
the conservation measures required to secure the 
maximum sustained productivity of fisheries of joint 
interest to the Contracting Parties and recommend 
such measures to such Parties ... " 

The United States spokesman indicated that his 
section was disappointed in the attitude of Japan in 
not wanting to expand the terms of reference and that 
the question would be raised again by the United 
States at the 1973 Annual Meeting. 

13. AcTIVITIEs OF THE CoMMISSION CoNCERNING 

HERRING 

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

At its Ninth Annual Meeting (1962), the Commis
sion noted that the removal of certain herring stocks 
from abstention had brought up the possibility of a 
joint fishery on those stocks in the future. The Com
mission established a sub-committee of the Committee 
on Biology and Research to draw up a plan for a pro-
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gram of joint research, to be implemented at the 
inception of any herring fishery of joint interest. The 
sub-committee presented the plan of a program for 
joint research on herring to the Commission at its 
Tenth Annual Meeting (1963), at which time it was 
adopted. No fishery of joint interest on any herring 
stock formerly under abstention had come into being 
by the time of the 1972 Annual Meeting, and con
sequently the joint research plan remains unimple
mented. 

There was no item specifically referring to herring 
on the Commission's agenda in 1972. The status of 
the herring stocks remaining under abstention con
tinued unchanged, since the national sections had not 
revised their positions concerning the qualification for 
abstention of any of the stocks listed in the Annex. 

14. AcTIVITIES oF THE CoMMISSION CoNCERNING 

KING CRAB 

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

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

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

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

that the regulatory measures taken by those governments are 
inadequate. 

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

In dealing with this agenda item at the 1972 meeting 
the Commission had for its reference the report of the 
Sub-Committee on King Crab and Tanner Crab, 
which contains information pertinent to the require
ments of the abovementioned resolution. The Com
mission agreed to submit the report of the Sub-Com
mittee on King Crab and Tanner Crab to the Con
tracting Parties as its report on the study being con
ducted on the king crab resources of the eastern Bering 
Sea. 

The United States spokesman made a statement in 
connection with implementation of Article III (1) (c) 
(ii) with respect to king crab in which he noted that 
the Sub-Committee had reported that the king crab 
stock in the eastern Bering Sea had been reduced by 
overfishing from 1962 through 1969. The U.S. 
spokesman noted that although the decline in abun
dance seemed to have stopped, the stock remained at a 
low level, the average size of crabs harvested in 1972 
was smaller than that associated with optimum 
yield, and only average recruitments were expected in 
the next two years. In addition, the apparent decline 
in abundance of female king crab indicated by U.S. 
trawl surveys was of concern to the U.S. Section. For 
these reasons the U.S. Section considered that the 
bilateral regulatory measures now in effect must be 
judged inadequate. 

The U.S. spokesman noted that his section had 
appreciated the opportunity to begin observations in 
1972 of incidental catches ofking and tanner crabs by 
the Japanese trawl fishery. Although incidental 
catches of king crab appeared to be small during the 
brief period U.S. scientists were on board, the U.S. 
Section was not assured that the low incidence seen in 
June was typical for all areas and seasons, and the 
magnitude of mortalities caused by the trawl fishery 
remained unknown. The U.S. Section was pleased 
that Japan had agreed to an expanded observer pro
gram and had noted that Japan planned to conduct 
surveys on the incidental catch of crabs in groundfish 
fisheries. The U.S. Section looked forward to re
ceiving a report of this program at the next meeting. 

The U.S. spokesman stated that the need remains to 
present and analyse a backlog of existing data pertin
ent to the biology and stock condition of eastern Bering 
Sea king crab. The U.S. Section was disappointed 
that Japan had only partially responded to its repeated 
requests for biological and fishery data from Japanese 
research vessels and from the eastern Bering Sea king 
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and tanner crab mothership fishery. Therefore a 
joint comprehensive report on king crab was desirable 
at the earliest date and the U.S. Section recommended 
that such a report be begun immediately and a pro
gress report be presented at the 1973 meeting. 

The Japanese spokesman, speaking in connection 
with implementation of Article III (1) (c) (ii) with 
respect to king crab, also noted that the report of the 
Sub-Committee on King Crab and Tanner Crab 
stated that the condition of king crab stocks in the 
eastern Bering Sea had experienced a downward 
trend from 1962 to 1969. However, this downward 
trend had ceased by 1970 and although the stock level 
was still low, catch per unit of effort in both the J apa
nese and United States fisheries in 1971 and 1972 
showed signs of improvement and from this viewpoint 
the Japanese Section concluded that catches in 1971 
and 1972 did not exceed the sustainable yields. 
Hence Japan believed the regulatory measures for king 
crab established bilaterally in 1970 were adequate and 
effective. Two years ago Japan had agreed to reduce 
her catch substantially, after taking into consideration 
that the stock was still at a low level and the need to 
recover the stock to a more productive level. On the 
other hand, the United States catch had expanded 
from 680,000 king crabs in 1970 to 2,400,000 in 1971 
and 3,110,000 as of August in 1972. The Japanese 
Section was seriously concerned over this expansion 
on the part of the United States fishery and hoped that 
more equitable regulatory measures would be decided 
between Japan and the United States for the 1973 
and 1974 king crab fishing seasons in the Bering Sea. 

The Japanese spokesman stated that Japan would 
continue to welcome U.S. observers aboard Japanese 
fishing vessels and proposed that the details of their 
boarding programs, including the number and board
ing periods of observers to be accepted, be arranged by 
correspondence, since cruise plans of the Japanese 
fleets for the coming season were not yet finalized. 
With respect to incidental catches of crabs in the trawl 
fishery, the Japanese spokesman stated that such in
cidental catches cannot be avoided completely in con
ducting a trawl fishery and the Japanese Section would 
continue studies on the amount of crabs taken in
cidentally by Japanese trawls and the associated 
mortality. 

With respect to the U.S. view that a decision on a 
comprehensive joint report on king crab should be 
made immediately, the Japanese spokesman stated that 
his section believed the recommendation of the Com
mittee on Biology and Research should be followed in 
this respect. The Commission agreed to follow the 
recommendation made in the report of the Committee 
on Biology and Research with respect to a joint report 

on king crab, which was that the Japanese and U.S. 
members should outline their viewpoints on subject 
matter of the report by correspondence in order to 
arrive at a decision at the 1973 Annual Meeting. 

15. AcTIVITIES OF THE CoMMISSION CoNCERNING 

TANNER CRAB 

At the Fifteenth Annual Meeting (1968) the Com
mission agreed to study the stocks of tanner crab in the 
eastern Bering Sea for the purpose of determining the 
need for joint conservation measures under the provi
sions of Article III (I) (c) (i) of the Convention. 
During the interim between the 1968 and 1969 Annual 
Meetings the Commission agreed to report annually to 
the three Contracting Parties regarding results of this 
study. At its 1969 meeting, the Commission agreed 
to handle these stocks under the provisions of Article 
III (I) (c) (ii ), as in the case of king crab in the same 
area. 

At the 1972 Annual Meeting, the United States 
spokesman, speaking in connection with the agenda 
item Implementation of Article III (1) (c) (ii) with respect 
to tanner crab, noted from the report of the Sub-Com
mittee on King Crab and Tanner Crab that the trends 
in tanner crab stock abundance as inferred from catch 
per unit of effort of the Japanese pot catches differed 
from that estimated by U.S. research trawl surveys and 
the U.S. commercial pot fishery. Catch per unit of 
effort from the Japanese pots had remained high 
whereas the catch per unit of effort from U.S. trawl 
surveys had declined from 133.8 in 1969 to 6.4 in 1972. 
In the U.S. pot fishery the catch per unit of effort had 
declined from 30 to 7 crabs from 1970 to 1972. Al
though sampling variations in the U.S. trawl surveys 
and pot fisheries are large, the consistent downward 
trend in catch per unit of effort brought the U.S. 
Section to the conclusion that tanner crab stocks un
questionably had declined, and from the estimates 
mentioned previously the U.S. Section concluded that 
the decline had been drastic. 

The U.S. spokesman noted that evidence presented 
in U.S. observer reports indicated that tanner crabs 
were more vulnerable than king crabs to capture by 
the Japanese trawl fishery in the eastern Bering Sea. 
Indeed, the incidental catch of tanner crabs by the 
trawl fishery might exceed the numbers reported 
caught by the two Japanese mothership fleets fishing 
for tanner crabs. This obviously was a serious po
tential source of mortality to be considered when 
establishing allowable harvest levels of tanner crabs. 
The United States was disappointed that Japan had 
not only failed to acknowledge this as a potentially 
serious problem, but had presented no evidence that 
studies were being undertaken to assess the problem in 
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spite of repeated U.S. requests. The U.S. Section was 
pleased to note that Japan now planned to undertake 
surveys on the magnitude of the incidental catch of 
tanner crabs and associated mortality. 

The U.S. spokesman mentioned again that the U.S. 
Section was pleased by Japan's agreement to an ex
panded observer program in the Japanese fishing fleet 
in the eastern Bering Sea, since it was believed the 
program would help to provide the necessary assess
ment of incidental catches and associated mortalities. 

The Japanese spokesman noted that scientists of 
Japan and the United States had been unable to agree 
on the recent trend in stock abundance of tanner crabs 
in the eastern Bering Sea. The main reason for the 
discrepancy of views was that while catch per unit of 
effort in the Japanese crab fishery had remained 
virtually unchanged, that in U.S. trawl surveys had 
declined drastically over the last four years, dropping 
to 6.4 in 1972 from 133.8 in 1969, and the U.S. Section 
interpreted this as an indication of a corresponding 
decline in stock abundance. The Japanese Section 
did not believe such an interpretation was justified. 

In the first place, if a drastic decline had in reality 
occurred in the stock abundance, the catch of the 
Japanese fishery would have been affected in a cor
responding way, at least in the form of a decline in 
catch per unit of effort and in the proportion of large 
crabs. However, the catch per unit of effort in J apa
nese pot gear had remained stable and the proportion 
of large crabs in the catch had shown no sign of de
cline. The Japanese Section knew there were large 
sampling variations inherent in trawl surveys and more 
importantly that the U.S. trawl surveys were designed 
for king crab and not for tanner crab. 

The Japanese Section therefore concluded that the 
stock of tanner crab in the eastern Bering Sea had not 
undergone any significant change over the last four 
years and hence saw no reason to believe that the 
current regulatory measures were inadequate. The 
Japanese Section urged that the regulatory measures 
to be applied in 1973 and 1974 remain unaltered in 
substance from the present ones. 

In regard to the U.S. statement that the incidental 
catch of tanner crabs in the trawl fishery might exceed 
the number caught by the mothership fleets fishing 
for this species, and the U.S. concern over the magni
tude of mortality associated with the incidental catch, 
the Japanese spokesman said his section did not con
sider, in the absence of any unfavourable changes in 
the catch per unit of effort and size composition of the 
catch in the Japanese crab fishery despite the existence 
of the trawl fishery in this area since 1954, that such 
mortality had affected adversely the condition of the 
resource. However, smcc incidental catch was 

unavoidable in trawl fishing, the Japanese Section 
would continue to -undertake studies to assess the 
magnitude of incidental catch and its associated 
mortality. 

The United States spokesman, on hearing the views 
of the Japanese Section, commented that not only the 
U.S. trawl survey data but also the U.S. pot fishery 
data showed declines in catch per unit of effort and the 
U.S. conclusion was not based on just one, but on two, 
surveys. He further stated that in the light of the 
amount of tanner crab being taken it was not possible 
for the U.S. Section to t::ome to any conclusion other 
than that the species was suffering a decline. The 
U.S. Section was pleased that some study would be 
made of the situation and looked forward to the results. 

The Japanese spokesman reiterated the view that 
since the U.S. pot fishery fishes for king crab, and 
tanner crab are taken incidentally, then the catch per 
unit of effort in the U.S. pot fishery could not be used 
as an index of tanner crab abundance and noted that 
this view also had been stated in a U.S. document. 

16. PuBLICATioNs oF THE CoMMISSION 

The Commission publishes an Annual Report and a 
Bulletin. All manuscripts must receive approval of 
the Commission prior to publication. Scientific 
reports for inclusion in the Bulletin also receive prior 
review and approval by an editorial referee from each 
national section. The Annual Report and Bulletin 
are published in separate English and Japanese ver
sions, of identical content. The Annual Report con
tains a report of the Commission's annual meeting as 
well as reports of any interim meetings which may 
have been held during the year, an administrative 
report covering activities between annual meetings, 
and national summaries of research conducted for the 
Commission by the research agencies of each member 
country. The Bulletin is published at irregular in
tervals. Reports are obtained from national sources 
and deal with particular investigations carried out 
under INPFC programs by one or more scientists in a 
particular laboratory, or are prepared by scientists 
from all three of the member countries working jointly 
on the analysis of research conducted under INPFC 
programs. In addition, the Commission has pre
pared annually beginning with 1952 a Statistical 
Yearbook, in processed form, containing data on 
catches of species of interest to the work of the Com
miSSion. In 1970 the Commission raised the status 
of the Statistical Yearbook to that of an official publica
tion. Information on the current status of these three 
publications is given on the back cover of this annual 
report, including titles of papers contained in the 
Bulletin. 
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Also in connection with publications, the Commis
sion has undertaken preparation of new joint com
prehensive reports containing broad syntheses of 
information on the distribution and origin of the six 
species of salmon on the high seas of the North Pacific 
Ocean. Historical salmon statistics contained in 
Bulletin No. 12 are being updated and revised. 
Progress in these undertakings was reviewed in the 
Sub-Committee on Salmon at the 1972 Annual 
Meeting. In addition, the proceedings of the sym
posium held in the Sub-Committee on Salmon during 
the 1972 meeting are to be published. 

Progress in preparation of a proposed Bulletin con
taining historical groundfish statistics was reviewed 
and arrangements made for further work to be done in 
the research agencies of the national sections. 

The need for a joint comprehensive report on king 
crab was discussed and views are to be exchanged by 
correspondence during the period between the 1972 
and 1973 meetings with a view to arriving at a decision 
at the 1973 meeting. 

Progress in publication of abstention materials was 
reviewed in a sub-committee of the Ad Hoc Committee 
on Abstention and recommendations made for publica
tion of reports submitted in relation to salmon. 

17. OFFICERS ELECTED FOR 1973 

The Commission elected officers for 1973 in ac
cordance with the Rules of Procedure and established 
practice. Officers elected were: 

Chairman of the Commission-Kenjiro Nishimura of Japan 
Vice-Chairman of the Commission-Milton E. Brooding of the 

United States 
Secretary of the Commission-C. R . Level ton of Canada 
Chairman of the Committee on Biology and Research-Kenkichi 

Nakabe of japan 
Chairman of the Committee on Finance and Administration

Elmer E. Rasmuson of the United States. 

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

18. CLOSING STATEMENTS AT THE FINAL PLENARY 

SESSION 

Spokesmen for each national section made con
cluding statements at the final plenary session of the 
Nineteenth Annual Meeting, on November 3, 1972. 

Before calling upon the national section spokesmen 
for their closing addresses, Chairman Levelton made a 
few remarks. He thanked the Commissioners and all 
participants for the friendly atmosphere in which the 
discussions were conducted and for their cooperation 
in completing the heavy agenda. The scientists of the 

three nations who worked for two weeks prior to the 
opening session to produce a great deal of information 
and a number of recommendations for the Commission 
deserved special recognition. Mr. Levelton gave 
sincere thanks to the staff of the Commission who had 
worked long hours and provided a high calibre of 
service, not only at the meeting but over the past 
twelve months. Mr. Levelton also thanked the inter
preters. He wished everyone a safe journey home and 
stated that he looked forward to meeting next year in 
Japan. 

Commissioner Kenkichi Nakabe, speaking on behalf 
of the japanese National Section, said it was a pleasure 
for him to make a few remarks at the final plenary 
session of the Nineteenth Annual Meeting of the Com
mission. First, he expressed the thanks of his section 
for the hospitality and thoughtful arrangements ex
tended by Chairman Levelton and the Canadian peo
ple during the Commission's stay in Vancouver. 
Mr. Nakabe had been happy to have a chance after 
an interval of five years to again visit Vancouver, 
which he regarded as the birthplace of the Commis
sion. Mr. Nakabe also had been delighted to have the 
opportunity to meet and renew friendships with 
friends on the U.S. and Canadian sides. 

Mr. Nakabe noted that the history of the Commis
sion spanned nearly 20 years and, if an analogy to a 
man's life was permissible, the Commission would 
soon be a mature adult. Today, a great many coun
tries in the world work together in international 
organizations concerned with almost all the sea areas 
and the main stocks of fish, and under the auspices of 
such organizations much is being done in the field of 
scientific assessment of fishery resources as well as in 
the field of their conservation and rational utilization. 
This state of affairs is almost taken for granted. How
ever, when the Commission was first established nearly 
20 years ago, the whole concept of cooperation in 
scientific research and studies or the principle of 
abstention was an epoch-making new departure. 
Mr. Nakabe felt that everyone was aware that great 
strides had been made along the path on which the 
Commission had embarked, especially in the field of 
scientific research and assessment. 

Mr. Nakabe said that in the cradle period of the 
Commission knowledge of the distribution, abundance, 
and life history of fishery resources in the North Pacific 
Ocean had been very limited. Twenty years of con
tinued scientific study under the Commission had 
thrown a great deal of light on the actual conditions 
of salmon, halibut, crabs, and groundfish, and the 
Commission had amassed an immense amount of 
knowledge which provides it with a basis for rational 
conservation of fishery resources. This is indeed a 
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towering and successful achievement which sets a 
pattern for international collaboration in this field. 
Mr. Nakabe felt such achievement could be ascribed 
to the untiring efforts and cooperative spirit of the 
scientists and administrators of the three countries. 
He stressed this more than anything else because he 
felt confident that further continuation of the efforts 
of the scientists and administrators would breed an 
even stronger cooperative spirit, thus perpetuating 
the remarkable achievements of the Commission. 

Mr. Nakabe said he had noted with great interest 
the active discussions among the scientists in the two 
weeks prior to the meeting and the reports which bear 
the fruits of such discussions. He was gratified and 
at the same time proud to find in the reports eloquent 
testimonies to the great scientific achievements made 
by the Commission and to the spirit of mutual co
operation and understanding which sustains the 
activities of the Commission. Mr. Nakabe paid high 
tribute to the unremitting endeavour of the scientists 
and wished them every success in their future activities. 

Commissioner Nakabe stated that, as had been said 
by Mr. Nishimura in his opening remarks, the im
portance of the fishing industry in Japan's society and 
economy is greater than in any other country from 
the viewpoint of dietary life, taste, protein sources, 
etc., and Japan has to guard constantly against the 
possibility of over-exploitation of fishery resources. 
Japan has a vital interest in exerting the utmost effort 
toward conservation, development, and cultivation 
of marine resources, both domestically and interna
tionally. 

In this respect, Mr. Nakabe referred to the long 
history of fish farming in Japan, which covers many 
kinds of fish and shellfish. In recent years, the long 
and painstaking efforts toward improvement in faci
lities and technologies for salmon propagation con
ducted as part of fish farming had been rewarded by 
investment of large sums of money from the national 
budget. Production of chum salmon had been dou
bled in the last decade, amounting to nearly five 
million in 1971. Japan wished that international 
cooperation in this field would be promoted for the 
purpose of increasing productivity of salmon and other 
species of fish. 

Commissioner Nakabe felt that from this it could be 
seen that Japan's wish is in line with the spirit of the 
Convention. There is much to be learned from the 
experience of the Commission in the field of interna
tional cooperation, since it has set a fine example 
in pioneering such international cooperation. Mr. 
Nakabe said he would do his best as a man of the 
fishing industry to strengthen and expand the Com
miSSIOn. 

In closing, Mr. Nakabe paid his respects to the 
Chairman, Mr. Levelton, for his excellent conduct of 
the meeting and thanked the Secretariat staff for their 
capable and thoughtful preparation and administra
tion of the meeting. He also expressed appreciation 
to the interpreters who had contributed to the speedy 
completion of the Commission's work through the 
exacting task of interpreting. 

Mr. Nakabe said that the Japanese Section looked 
forward to seeing everyone in Tokyo in 1973 and that 
the best possible preparations for the meeting would be 
made. 

The Chairman of the United States National Sec
tion, Mr. Milton E. Brooding, addressed the session. 
He said that as the Nineteenth Annual Meeting of the 
Commission drew to a close, he was privileged to ex
tend the sincere appreciation of his section for the 
wonderful hospitality extended by the Canadian 
hosts. The U.S. delegation had enjoyed the stay in 
Vancouver and would depart with fond memories of 
this brief visit and the fine reception. 

Mr. Brooding noted it was always a pleasure to 
renew acquaintances and to have the opportunity to 
meet new friends. The U.S. Section was especially 
pleased by the participation this year of two new 
Commissioners from Japan, Mr. Sumiya and a friend 
of many past years, Mr. Nakabe. He extended the 
gratitude of his section for the dinner held during the 
meeting by the Japanese Consul-General in honour of 
the Japanese National Section. 

Mr. Brooding trusted that the national sections of 
Canada and Japan would agree that discussions had 
been both stimulating and rewarding. Scientists of 
the three countries had collectively presented over the 
years a tremendous amount of data concerning fishery 
resources of the North Pacific Ocean for the review and 
consideration of the Commission. Unfortunately, 
the Commission had not been able to reach a con
sensus on the basis of this data to develop a concerted 
effort to manage all of the resources which are of vital 
concern to the three countries. 

The United States Section understands and appreci
ates the fact that individual points of view divide the 
three countries on some important resource problems. 
The U.S. views on these issues had been presented 
earlier in the week, and Mr. Brooding said he did not 
intend to repeat all of them in his closing address; 
however, he did express the disappointment of his 
section that agreement was not possible concerning 
the U.S. proposal to expand the scope of the Com
mission's activities to include adequate study and 
management of stocks that are experiencing major 
expansions of fishing effort in the North Pacific Ocean 
and particularly in the Bering Sea. History tells 
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that without adequate knowledge and management, 
fishing effort can expand rapidly to the point that 
stocks will decline one by one until they can no longer 
sustain a viable fishery. The United States had ex
pressed many times and still maintained concern about 
the exploitation of pollock and herring in the Bering 
Sea. In addition, the United States was concerned 
this year about the reported heavy landings of halibut 
by the Japanese dragnet fishery in the western Bering 
Sea and the lack of definitive information on the pos
sible relationship of this fishery to the decline in stocks 
of halibut east of 175°W longitude. The United 
States Section also had expressed concern about the 
necessity for adequate conservation of blackcod and, 
particularly, for Pacific ocean perch stocks in the 
Vancouver and Columbia areas. 

Mr. Brooding referred again to the extremely low 
runs of sockeye salmon expected in Bristol Bay in 1973 
and 1974 and the serious economic hardships which 
would result for U.S. salmon fishermen. The U.S. 
Section had been pleased to note that Japan would 
again cooperate concerning this situation. 

Mr. Brooding said the U.S. Section was impressed 
by the desire of all three sections to develop a more 
effective program next year to estimate the incidental 
catch of halibut, king crab, and tanner crab in trawl 
fisheries in the eastern Bering Sea. The U.S. Section 
is very much concerned about the effects of trawling 
on halibut and crab stocks. It had been pointed out 
that U.S. fishermen are increasing their capability to 
utilize both king and tanner crab resources in the 
eastern Bering Sea. 

In closing, Mr. Brooding paid a special compliment 
to the Chairman for the friendly and expert manner 
in which he had conducted the meeting. The U.S. 
Section felt indebted to the Secretariat staff, the inter
preters, and the dedicated scientists who had assisted 
the Commission in completing its work. The U.S. 
Section had enjoyed the visit to Vancouver and looked 
forward to meeting in Tokyo in 1973. 

Commissioner James C. Cameron, addressing the 
final plenary session on behalf of the Canadian Nation
al Section, said that as the Nineteenth Annual Meeting 
of the Commission drew to a close his section wished 
colleagues from Japan and the United States a safe 
journey home and good health. The Canadian 
Section had enjoyed serving as hosts once again in 
Vancouver and hoped that business or pleasure would 
bring delegates back to Canada in the near future. 
In turn the Canadian Section looked forward to visit
ing Japan and the United States, where warm recep
tions had been given on previous occasions. 

Mr. Cameron, recalling the form and nature of the 
decisions reached at the meeting, said it was obvious 

that frank and serious deliberations lead to unanimous 
agreement provided the Commission does not stray 
from the established pattern of the past. Seldom has 
the Commission been able to break new ground and 
agree to follow new paths to the ultimate goals. The 
Canadian Section believed the Commission must 
strengthen its resolve to find new and more effective 
ways to solve the complex problems facing it while 
continuing to reconfirm those earlier decisions which 
had proven effective. 

Mr. Cameron referred to the conviction expressed 
in Canada's opening address that now as never before 
the record of accomplishment of established interna
tional fisheries commissions was under critical review 
by a concerned world public. Further, the Canadian 
Section had pointed with pride to the accomplish
ments of the Commission in certain fields of endeavour 
but at the same time had been forced to point out 
other fields where the record fell far short of expecta
tion. Although the Canadian Section realized that 
the different national interests and concerns con
tinued to present difficulties in reaching equitable 
solutions to certain of the complex problems before 
the Commission, the Canadian Section had hoped that 
new decisions would be reached at this meeting which 
would improve the record of the Commission as 
competent managers of the valuable fisheries resources 
in the Convention area. 

The three nations of the Commission represent the 
most advanced fishing nations of the world, with long 
fishing experience, modern equipment, and the 
scientific competence to provide a sound base for ra
tional development and utilization of the available 
fisheries resources. If such nations are unable to set 
an example of effective management for other less 
advanced nations to follow, there can be little hope 
for the future of the marine resources or for interna
tional regional fisheries commissions. Mr. Cameron 
said that everyone was familiar with the many ex
amples of overfishing which have led to rapid and 
drastic declines in certain stocks and with the slow 
recovery of such stocks even under the most stringent 
regulatory regimes. Less familiar, Mr. Cameron 
felt, are examples of well-managed stocks where 
effective regulations provide optimum yields on a con
tinuing basis. 

Mr. Cameron noted that as a result of decisions 
taken in the Commission the halibut stock in the 
eastern Bering Sea was overfished and the Commission 
had waited through a decade of regulation without 
seeing the first significant sign of recovery. Surely 
this one unfortunate experience should strengthen 
the Commission's resolve to take early action in ex
ercising restraint when new fisheries are developing in 
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the Convention area for other species. If the Com
mission waits until it has gathered all the scientific 
evidence needed to support specific regulations be
fore taking any effective action to control the fishery, 
the scientific evidence may serve only to explain why 
the fishery collapsed. Inadequate conservation mea
sures brought into effect at an early stage in the 
development of a fishery will not prevent its collapse. 
Mr. Cameron said it also was obvious that adequate 
conservation measures would serve no useful purpose 
unless effectively enforced at all times. 

In the Canadian Section's view there are several 
stocks of fish undergoing heavy exploitation in the 
Convention area at this time and there are indications 
in the statistical and scientific documents of the Com
mission that conservation measures should be agreed 
upon and strictly enforced if these stocks are not to 
follow the same history as halibut of the eastern Bering 
Sea. The Canadian Section believes the Convention 

under which the Commission operates provides the 
necessary authority for the Commission to take 
essential action, that the scientific data gathered to 
date supports the need for such action, and that the 
fishermen of the three nations and the Commission 
would benefit from such action. If history proves 
that the Commission was unable to reach the objec
tives of the Convention it will have been due to an 
inability to implement and enforce restrictive regula
tions at an early enough stage. The Canadian 
Section felt that both the ability and the desire to reach 
these objectives was present within the Commission. 

Mr. Cameron, in closing, recognized the important 
contribution made to the Commission's work by the 
chairmen of committees and sub-committees, and by 
the Secretariat staff and the interpreters. He said the 
Canadian Section had enjoyed meeting with friends 
from japan and the United States and looked forward 
to a reunion in Tokyo in 1973. 
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APPENDIX 2 

AGENDA AS ADOPTED 

NINETEENTH ANNUAL MEETING-1972 

Vancouver, Canada, October 30-November 3, 1972 

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

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

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

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

statistics 
8. Consideration of salmon problems in high seas 

areas of intermingling 
9. Implementation ofthe Protocol 

10. Conservation measures for halibut in the eastern 
Bering Sea in 1973 

ll. Effects of trawling on halibut stocks in the Con
vention area 

12. Implementation of Article III (l) (a) with respect 
to the stocks listed in the Annex 

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

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

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

16. Consideration of United States proposal to ex
pand the terms of reference of the Bering 
Sea Groundfish Sub-Committee to include 
blackcod 

17. Consideration of status of implementation of 
Articles III (I) (d) and IX (2) 

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

July l, 1973 
(c) Budget forecast for fiscal year beginning 

July l, 1974 
(d) Administrative report for 1972 
(e) Comments on the form and nature of the 

reports submitted in 1972 by Canada 
and the United States in accordance 
with the provisions of Articles III (I) 
(c) (iii) and X (2) 

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

19. Election of officers 
20. Other business: 

(a) Consideration of United States proposal 
to expand the terms of reference of 
the Sub-Committee on Bering Sea 
Groundfish to include all Bering Sea 
groundfish resources 

21. Closing remarks 
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APPENDIX 3 

AUDITORS' REPORT TO TIJE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
Chartered Accountants 

900 West Hastings Street 
Vancouver l 

British Columbia 

We have examined the statement of assets and liabilities of International North Pacific Fisheries 
Commission as of June 30, 1972 and the statements of income and expenditure and receipts and 
disbursements for the year then ended. Our examination included a general review of the accounting 
procedures and such tests of accounting records and other supporting evidence as we considered 
necessary in the circumstances. 

In our opinion, these financial statements present fairly the financial position of the commission as 
at June 30, 1972 and the results of its operations for the year then ended, in accordance with generally 
accepted accounting principles applied on a basis consistent with that of the preceding year. 

Vancouver, British Columbia 
July 19, 1972 

PEAT, MARWICK, MITCHELL & Co. 
Chartered Accountants 

STATEMENT OF ASSETS AND LIABILITIES 
June 30, 1972 

General funds: 
Cash in bank 

Working capital fund: 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

General funds: 
Accounts payable and accrued expenses 

Advances from Contracting Parties for 
working capital fund 

Assets 

Liabilities 

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

Amount at June 30, 1971 
Additions during the year 

Less adjustments for equipment disposals (Note) 

Deduct: 
Depreciation provided in 

previous years 
Depreciation in current year 

Less adjustments for equipment 
disposals (Note) 

$3,195.28 
610.84 

3,806.12 

906.50 

$6,108.36 
2,899.62 

$5,623.36 
1,663.60 

7,286.96 
1,178.60 

6,108.36 

2,899.62 

$4,071.24 

22,342.00 

3,208.74 

$29,62_ 1.98 

$4,071.24 

22,342.00 

3,208.74 

$29,62 ·1.98 

Note: Assets having an original cost of $271.60 which had been fully depreciated were written 
off at June 30, 1972. Assets having an original cost of$907.00 and accumulated deprecia
tion of $634.90 were traded in during the year. 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1972 

Income: 
Contributions from Contracting Parties 
Transfer from working capital fund 
Interest earned on working capital fund 
Levies deducted and retained in lieu of income taxes 

Expenditure: 
Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 

860,158.84 
14,828.49 

2,461.62 
14,457.79 
2,792.38 
1,663.60 

$84,000.00 
3,408.00 
1,509.91 
8,895.97 

97,813.88 

Annual meeting rentals I, 451.16 ___27 ,813.88 

Personal services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 

Status qf Appropriations 

Budget 
appropriations 
S56,100.00 

7,500.00 
2,000.00 

26,813.88 
2,100.00 

800.00 
2,500.00 

597,813.88 

Appropriations 
as modified ~y 

transfers 
560,158.84 
14,828.49 

2,461.62 
14,457.79 
2,792.38 
1,663.60 
1,451.16 

97,813.88 

.S 

Expenditurt 
860,158.84 
14,828.49 
2,461.62 

14,457.79 
2,792.38 
1,663.60 
1,451.16 

97,813.88 

Note: The budget appropnatlon for "contractual services" has been adjusted to include 
$3,408.00 transferred from the working capital fund, SI,509.91 received in interest on the 
working capital fund, and S8,895.97 deducted and retained in lieu of income taxes. 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1972 

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

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

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

BalanceJune 30, 1971 
BalanceJune 30, 1972 

551,262.87 
14,828.49 
2,461.62 

15,325.66 
2,792.38 
1,663.60 
1,451.16 

530,689.11 
26,413.24 

S84,000.00 
1,509.91 

585,509.91 

89,785.78 

54,275.87 
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II. ADMINISTRATIVE REPORT FOR 1972 

Toshio Isogai 

Executive Director 

1. CONTENT OF THE REPORT 

This report provides information on actions of the 
Commission between the Eighteenth (1971) and 
Nineteenth (1972) Annual Meetings, describes actions 
taken with respect to decisions made at the Eighteenth 
Annual Meeting, and summarizes activities of the 
Secretariat. The period covered by this report is 
from the adjournment of the Eighteenth Annual 
Meeting on November 5, 1971, to October 30, 1972. 
The report as submitted to the Commission at the 
Nineteenth Annual Meeting was reviewed by the 
Committee on Finance and Administration. 

2. MEMBERS 

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

3. OFFICERS 

Officers of the Commission during the period were 
as follows: 

Chairman: 
Vice-Chairman: 
Secretary: 
Chairman, Committee 

on Finance and 
Administration: 

Chairman, Committee 
on Biology and 

C. R. Levelton 
Kenjiro Nishimura 
Elmer E. Rasmuson 

Masatada Tachibana 
(to September 29, 1972) 
Kiyoshi Sumiya 
(from September 29, 
1972) 

Research: James C. Cameron 

4. STAFF 

Mr. Robert E. McLaren, Executive Director from 
September 1971, resigned effective June 12, 1972. 
Mr. Toshio Isogai was appointed Executive Director 
effective September 1, 1972. Dr. Kaoru Tatara, who 
served as Acting Director from mid June to mid 
September, resigned as Assistant Director at Septem
ber 30. The position of Assistant Director is vacant 
at the present time. Mr. Lorry Nakatsu has been 
seconded to the Secretariat by the U.S. Government 
to serve as Acting Assistant Director during the period 
of the Nineteenth Annual Meeting. Miss Lorraine 

M. Kissack continued as Secretary. Part-time office 
assistance was engaged as required. 

5. INTERIM AcTIONS oF THE CoMMISSION 

From the conclusion of the Eighteenth Annual 
Meeting (1971) up to October 3, 1972, the following 
Commission actions were taken by correspondence. 
a. The Commission approved summary minutes of 

the fourth and fifth plenary sessions of the Eigh
teenth Annual Meeting. Approval was an
nounced in Circular Letter No. 700 dated Febru
ary 17, 1972. 

b. The Commission approved initiation of action to 
fill a vacancy in the position of Executive Director 
occasioned by the resignation of Mr. R. E. 
McLaren. A nominating committee was formed 
comprising a Commissioner from each section and 
Mr. McLaren. Messrs. D. F. Miller, M. Tachi
bana, and M. E. Brooding were named members 
of the nominating committee for Canada, Japan, 
and the United States, respectively. This action 
was announced in Circular Letter No. 717, dated 
April 18, 1972. 

c. The Commission approved a transfer of money 
from the Working Capital Fund to the General 
Fund in the amount of $3,408 and approved in 
principle use as income in the 1971/72 financial 
year the amount which accrued from levies in 
lieu of Canadian taxes on salaries of Secretariat 
staff. Approval was announced in Circular 
Letter No. 720, dated June 6, 1972. 

d. All national sections accepted tentative agenda 
for the Nineteenth Annual Meeting. Acceptance 
was announced in Circular Letter No. 737, dated 
September 6, 1972. 

6. STATUS OF RECEIPT OF AGREED INTERPRETATION 

OF THE PROTOCOL 

In 1959 the Commission agreed to request its Con
tracting Parties to provide an agreed interpretation of 
the Protocol. No Contracting Party has responded 
to this request with the result that the Commission 
has agreed annually since 1960 that no action can be 
taken with respect to implementation of the Protocol. 
No communication was received in 1972 from any 
Contracting Party with respect to an agreed inter
pretation of the Protocol. 
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7. SALMON RESOLUTION 

The resolution on salmon fishing in high seas areas 
of intermingling adopted at the 1971 meeting was 
sent to the Contracting Parties on December 8, 1971. 
Canada acknowledged receipt in a letter dated 
December 15, 1971, and commented further in a 
letter dated February 7, 1972; the United States and 
Japan acknowledged receipt in letters dated December 
20, 1971, and April 10, 1972, respectively. 

8. HALIBUT MEASURES FOR THE EASTERN BERING SEA 

The Commission's recommendations for conserva
tion measures for 1972 halibut fishing in the eastern 
Bering Sea and notes on proposed domestic measures 
were transmitted to the Contracting Parties on 
November 2, 1971. The United States advised of 
acceptance of the recommendations by letter of Febru
ary 17, 1972; Japan advised of acceptance by letter of 
March 22, 1972; and Canada acknowledged receipt 
of the recommendations in a letter dated December 20, 
1971, and advised of their acceptance on March 14 by 
letter of May 5, 1972. 

9. ExPLORATORY AND ExPERIMENTAL HALIBUT 
FISHING IN AREA D 

The Commission's recommendations for conserva
tion measures for 1972 halibut fishing in the eastern 
Bering Sea, which were adopted by all three govern
ments, include a provision that within an area desig
nated as "Area D ", " ... retention of halibut by any 
fishing vessel of any of the Contracting Parties shall be 
permitted during a period beginning at 1500 hours on 
March I 7, 1972, and terminating at 0300 hours on 
June 20, 1972 ". However, the conservation measures 
also provide that notwithstanding the provision just 
described, Area D will remain open until 0300 hours 
on November 15, 1972, for exploratory and experi
mental fishing by vessels fishing with longline gear. 
The name of any such vessel entering the area after 
0300 hours on June 20, 1972, is to be notified to the 
Commission prior to such entry by the party to which 
such vessel belongs. The following notice of entry 
into Area D for experimental and longline fishing for 
halibut after June 20, 1972, was received by the Com
mission during the period covered by this report: 

MV Shirley Rose, registry number 198652. 

10. KING AND TANNER CRAB REPORT 

The Report of the Sub-Committee on King Crab 
and Tanner Crab at the 1971 meeting was sent to 
the Contracting Parties on November 25, 1971. Ac
knowledgments were received from Japan (Decem
ber 10, 1971), the United States (December 13, 1971), 
and Canada (December_ 17, 1971). 

II. STATUS OF RECEIPT OF INFORMATION REQ.UESTED 
REKINGCRAB 

A resolution on king crab adopted by the Com
mission at its 1967 Annual Meeting requested the 
Governments of Japan and the United States to sub
mit king crab data to the Commission for use in its 
scientific study of the eastern Bering Sea king crab 
resource. 

Japan submitted four reports containing catch sta
tistics and size distribution of king crabs and tanner 
crabs. Also, 49 U.S. king crab tags, together with 
related recovery data, were forwarded. 

The United States has not provided scientific data 
to the Commission, but 15 items were sent to the 
Secretariat by the Juneau Office of the National 
Marine Fisheries Service with a request that they be 
transmitted to Japan in accordance with the bilateral 
agreement between the United States and Japan. 

12. U.S.S.R. CATCH DATA 

The Secretariat addressed requests to the U.S.S.R. 
on March 22 and May 30, 1972, for statistical data 
required by the Commission as indicated in various 
reports of the 1971 Annual Meeting, as follows: 
Trawl data in the Convention area, including data 

on incidental catches of halibut- Doc. 1458, item 
2 (p. 57, 1971 Proc.) 

Information on statistics of the Soviet fishery for 
groundfish in the northeastern Pacific, with particu
lar reference to the incidence of halibut-Doc. 
1439-App. 3, item 13 (3) (p. 195, 1971 Proc.) 

Information on U.S.S.R. salmon fisheries (i.e., des
criptions ofsame)-Doc. 1439-App. I (p. 124, 1971 
Proc.) 
No response was received to these requests. 
U.S.SR. salmon catch data for 1971 were provided, 

as they have been for many years in response to an 
annual request from the Secretariat. 

13. INPFC OBSERVERS AT COFI AND ICNAF 

The Commission was invited to be represented by 
observers at the Seventh Session of FAO's Committee 
on Fisheries in Rome and the 22nd Annual Meeting 
of the International Commission for the Northwest 
Atlantic Fisheries in Washington, D.C. Chairman 
C. R. Levelton designated himself as INPFC observer 
at the ICNAF meeting. No INPFC observer was 
designated to represent the Commission at the COFI 
meeting. 

14. FISCAL MATTERS 

a. Accounts and audit 

The report of the Commission's auditors, Peat, Mar
wick, Mitchell & Co., for the financial year which 
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ended June 30, 1972, was transmitted to the Com
mission on August 31, 1972. 

A financial bond in favour of the Commission, in 
the amount of $25,000, was continued on permanent 
Secretariat staff members. This bond (Commercial 
Union Northern and Employers Group, Policy ll7C 
583) is on file at the Secretariat. 

b. Working capital fund 

The Commission's working capital fund, established 
in 1955, was reduced by the Commission from $25,750 
to $22,342 at June 30, 1972, in accordance with a 
decision made by correspondence (see item 5, c). 

c. Appropriations for 1972/73 

The Commission's budget estimate of $84,000 
(Canadian funds) for the fiscal year beginning July 
I, 1972, as adopted at the Eighteenth Annual Meet
ing (1971 ), was transmitted to all Contracting Parties 
on December 8, 1971. The Government of Canada 
advised in a letter dated February 7, 1972, that the 
budget as submitted was acceptable. The Govern
ment of Japan advised the Commission of its accept
ance of the estimate by letter of February 21, 1972. 
The United States acknowledged receipt of the 
estimate in a letter dated April 13, 1972. Contribu
tions for the first half of the 1972/73 fiscal period 
were received from Canada, Japan, and the United 
States during July. 

d. Budget estimates 

In accordance with Financial Regulation 3.4, the 
Secretariat transmitted to all Commissioners 60 days 
in advance of the Nineteenth Annual Meeting budget 
estimates for the next two financial years, 1973/74 
and 1974/75 (Circular Letter No. 734, dated August 
31, 1972). 

e. Staff assessment 

Salaries and wages of all employees are assessed 
amounts approximately equivalent to liability for or 
relieffrom Canadian taxes. In the 1971/72 financial 
year the total amount accruing from staff assessments 
was $8,895.97. This amount was treated as income 
in the financial year in accordance with a decision 
of the Commission made by correspondence (see 
item 5, c). 

f. Unemployment insurance 

In accordance with instructions from the Commit
tee on Finance and Administration given at its 1971 
meeting, the Secretariat has made an interim agree
ment with the Unemployment Insurance Commission 
to insure all employees normally resident in Canada. 

Coverage has been provided from January I, 1972. 
This agreement is subject to ratification by the Com
mission after discussions in the 1972 meeting of the 
Committee on Finance and Administration. 

15. REPORTS FROM THE CONTRACTING PARTIES 

For the nineteenth consecutive year, Canada and 
the United States submitted reports on their con
servation measures for stocks of fish under abstention 
and their enforcement of these measures, as required 
by Articles III(l)(c)(iii) and X(2) of the Convention. 
The report of Canada was received on September 
19, 1972, and transmitted to the Governments of] apan 
and the United States the same day. The report of 
the United States was received on September 28, 
1972, and transmitted to the Governments of Canada 
and Japan the same day. The Secretariat prepares 
comments annually on the form and nature of these 
reports. 

In addition, in connection with the Commission's 
discussion of implementation of Articles III (I) (d) 
and IX (2), the Secretariat obtained from the national 
sections information similar to that submitted in 1971. 

16. COMMISSION PUBLICATIONS 

English versions of the 1970 Annual Report and 
Bulletin No. 27 were printed and distributed, as were 
the Japanese versions of the 1968 Annual Report and 
Bulletin No. 26. The English version of Bulletin No. 
28 was printed and the Statistical Yearbook for 1970 
has been completed but distribution has been delayed 
owing to dock strikes. Partial manuscripts have been 
prepared of the Statistical Yearbook for 1971, a bulle
tin of historical groundfish statistics, and a bulletin 
of historical salmon statistics. 

17. STAFF ACTIVITIES 

A bound volume entitled, " Proceedings of the 
Eighteenth Annual Meeting-1971 ", was prepared 
and distributed. A Japanese version of these pro
ceedings also was prepared, with the assistance of the 
Japanese National Section. Booklets containing the 
proceedings of the Ad Hoc Committee on Abstention 
and in camera minutes of the Commission were up
dated in each language. A document index also was 
updated. A report of the Commission's 1971 Annual 
Meeting was drafted for inclusion in the 1971 Annual 
Report. Also, drafts of proposals for revisions of the 
Commission's Rules of Procedure and Financial Re
gulations were prepared. 

The normal office routine was continued : maintain
ing files, mailing lists, accounting records, and library 
records ; receiving and documenting data submitted 
by the national sections ; corresponding with the 
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Contracting Parties and research agencies ; prepar
ing manuscripts of English and Japanese versions 
of the Annual Report and Bulletin; reading proofs; and 
dealing with questions about the Commission and 
tequests for fishery information received from time to 

time from students and interested organizations. 
Mr. McLaren resigned effective June 17, 1972, and 

Mr. Isogai assumed Executive Director duties on 
September 18. Dr. Tatara and his family returned 
to Japan at the end of September. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION DURING 1972 

Fisheries Research Board of Canada 

GROUNDFISH 

A. FIELD STUDIES 

During 1972, three G. B. Reed groundfish cruises 
were completed, all off British Columbia. Two 
cruises dealt with rockfish and one with blackcod. 

GBR 72-1. During June 13-29, a cruise was com
pleted to Queen Charlotte Sound primarily to con
duct an echo-sounder and trawl survey of relatively 
unexploited sections of this area (Westrheim et al., 
MS 1972). Approximately 1, 700 square miles were 
surveyed, within the depth range of 80-279 fms. 
Fish schools were detected frequently throughout the 
survey area, but much of the grounds were deemed 
untrawlable with conventional on-bottom trawls. 

GBR 72-2. During August 9-25, a cruise was 
completed to the northeast coast of Vancouver Island 
to tag juvenile blackcod (Kennedy and Smith, MS 
1972). A total of 1,003 blackcod (fork length, 32-
61 em) were tagged with FD-68B Anchor tags (Floy 
Tag and Manufacturing Inc.; Seattle, Washington, 
U.S.A.), by means ofFloy's FD-67 tagging gun. All 
blackcod tagged were caught by setlines laid on the 
bottom. A control group consisting of 50 tagged and 
50 untagged specimens were returned alive to the 
Pacific Biological Station for further study. 

GBR 72-3. During September 9-28, a cruise was 
completed to the southwest coast of Vancouver Island 

to: (I) investigate the bathymetric distribution and 
abundance of Pacific ocean perch (Sebastes alutus); 
and (2) conduct echo-sounder and trawl-net calibra
tion studies with the Soviet research vessel Ogon 
(Westrheim et al., MS 1972). Bathymetric distribu
tion in 1972 was similar to that in 1970, with peak 
catch rates at 120-139 fms (1972) or 140-159 fms 
(1970) and at 200-219 fms (1970 and 1972) (Table 
1 ). Similarly, sex ratios were remarkably similar at 
all depths. 

B. LABORATORY STUDIES 

Analyses or reports on 
completed during 1972. 
dually below : 

a variety of subjects were 
Each is discussed indivi-

(1) Status of Pacific Ocean Perch (S. alutus) 
Stocks 

A Canada-United States analysis was completed, 
and a report published, which summarized the avail
able information on the status of Pacific ocean perch 
stocks off British Columbia, Washington, and Oregon 
(Westrheim et al., MS 1972). Three major stocks 
were evaluated. The stock of marketable fish 
(~31 em) in south Queen Charlotte Sound was the 
largest (ca. 107,000 m.t. in 1967-69), and apparently 
was not seriously affected by the sudden, intense ex
ploitation by Japanese and Soviet vessels during 1965-

TABLE I. Pacific ocean perch catch rates (lb/hr and no.Jhr), modal size (em), and sex ratio (0 
0 males), by 20-fm depth 

interval, off southwest Vancouver Island, September 1970 and 1972. 

Depth No. of hauls Lb/Hr No. Hr Mode (em)' Percent males 
interval 

(fm) 1970 1972 1970 1972 1970 1972 1970 1972 1970 1972 

60-79 2 8 6 80 73 12 12 60 -· 80-99 2 2 68 729 493 2,782 14; 18; 22 18;22 -· -· 100-119 5 5 1,620 6,453 1,789 4,159 32;22; 18;40 36; 18;22; 10 53 52 
120-139 4 5 2,174 8,864 1,544 5,177 34 36; 22; 18 50 53 
140-159 4 4 2,854 3,621 1,823 2,270 34 36 55 58 
160-179 4 4 1,932 1,666 1,176 937 36 36 51 48 
180-199 5 4 1,608 1,616 883 868 38 36 30 35 
200-219 4 4 2,192 2,082 1,196 1,166 38 38 43 48 
220-239 4 5 2,112 1,511 1,186 702 38 38 51 61 
240-259 7 5 293 128 182 76 36 38 82 74 

1 Ranked in order of magnitude. 
2 Not sexed. 
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68. The corresponding stocks off southwest Van
couver Island and Washington-Oregon were initially 
smaller (ca. 35,000 m.t. each during 1966-68), and 
had been reduced to critically low levels by 1969. 

(2) Pacific Ocean Perch Age Determination and 
Growth 

A report on age determination and growth of 
Pacific ocean perch was completed and accepted for 
publication in the Journal of the Fisheries Research 
Board of Canada. Age-length relationship varied 
inversely with depth off British Columbia, and inversely 
with latitude (or longitude) in the northeast Pacific 
Ocean. Off Vancouver Island, two partially mixed 
stocks with near-opposite seasonal availability maxima 
were delineated from bathymetric age-length and 
catch-rate data. Latitudinally, there was a sharp 
discontinuity in the age-length relationship at Dixon 
Entrance (54°40'N). 

(3) Pacific Ocean Perch Size and Age Composi
tion 

A data record was published which contained size 
and age compositions of Pacific ocean perch sampled 

from commercial trawl landings in British Columbia 
during the period 1960-71 (Smith eta!., MS 1972). 
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B. SUMMARY REPORT ON RESEARCH CONDUCTED BY JAPAN IN 1972 
FOR THE INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

Fishery Agency of Japan 
May 1973 

I. SALMON 

In 1972, Japan carried out various research pro
jects on salmon in offshore waters on board lO mother
ships and a similar number of research vessels as in 
previous years. An outline of this research is as 
follows: 

I. OuTLINE OF HIGH SEAS SALMON REsEARCH 

ACTIVITIES 

(I) Research on the Motherships 

The mothership salmon fishery in 1972 operated 
with I 0 motherships, one less than in previous years, 
and 332 attached catcher boats, from late May to 
late July. 

On board these motherships, body length and 
weight were recorded ; gonads were weighed and 
sex identified, etc. ; and scale samples were collected 
for 30 fish of each species on a daily basis. Also, 
oceanographic observations (water temperature mea
surements) were made in layers down to 200m. The 
following are the approximate numbers of fish for 
which age and maturity determinations were made: 
13,765 sockeye, 14,099 chum, 13,960 pink, 755 
coho, and 5,550 chinook. 

The locations of mothership operations are m
dicated in Figure I by 10-day periods. 

L 

"" 
FIGURE 1- 1. Fishing areas occupied by Japanese motherships 

in late May 1972. 

(2) Research by Research Vessels 

The 1972 salmon research by research vessels began 
in March in the northwest Pacific Ocean and con
tinued through to September in the northwest Pacific 
Ocean, the Bering Sea, and the Sea of Okhotsk. 

During March, research on distribution with gillnets 
and experimental fishing with longlines was carried 
out aboard two research vessels (the Hokushin-maru 
and the Oyashio-maru) in the northwest Pacific waters 
between 43°N and 47°N and l60°E and 175°E (Fig. 
2). Mter April, distribution research and tagging 

·~· 

...... r,. .. :, .. 

.. 

FIGURE 1- 2. Fishing areas occupied by Japanese motherships 
in early June 1972. 

• ... .. 
r ••alar •• • 
·-r·r , 

FIGURE 1- 3. Fishing areas occupied by Japanese motherships 
in mid June 1972. 
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was conducted in the northwest Pacific Ocean, the 
Sea of Okhotsk, and the Bering Sea, using gillnets 
and longlines. Research was done at predesignated 
stations. 

In the northwest Pacific Ocean, simultaneous re
search was conducted by various research vessels 
during three periods-from mid April to early May, 
early June to mid June, and mid July to early August. 
Research was carried out at predesignated stations 
after early June in the Sea of Okhotsk, and after mid 
June in the Bering Sea. Operations at these stations 
are shown in Figures 3- 7. 

2. SuMMARY oF REsuLTS OBTAINED 

Summary results obtained through the 1972 re-

FIGURE 1- 4. Fishing areas occupied by Japanese motherships 
in late June 1972. 

FIGURE 1- 5. Fishing areas occupied by Japanese motherships in 
early July 1972. 

search and new analyses made in 1972 are as follows : 

(I) Information Obtained from the Mothership 
Salmon Fishery 

Catch per tan of gillnet in the mothership fishery 
was 3.58 fish, and chum salmon showed the highest 
rate, 2.26 fish. This was the highest value since 1960. 
Catch per tan of sockeye salmon was 0.54 fish, a very 
low value. The value of pink salmon was 0.64. This 
was a somewhat high value, though the year was 
a poor year for pink salmon of Asian ongm. The 
values of catch per tan are shown in Table 1, by 
year and by species. 

Table 2 shows by age the number of sockeye per 
1,000 tans of gillnet in the mothership fishery, and 

FIGURE 1-6. Fishing areas occupied by Japanese motherships 
in mid July 1972. 

FIGURE 1- 7. Fishing areas occupied by Japanese motherships 
in late July 1972. 
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FIGURE 2. Operating stations of the Hokushin-maru and the Oyashio-maru in March 1972. 

.. , not '" 
FIGURE 3. Operating stations of the research vessels in mid April-early May 1972. 
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FIGURE 6. Operating stations in the Okhotsk Sea and the Bering Sea from mid J une to late July 1972 . 

•••• 

'" ' 
FIGURE 7. Operating stations of research vessels from August to September 1972. 
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indicates that the age groups 42 (1.2) and 53 (2.2) 
were dominant. With regard to chum salmon, Table 
3 shows that 4-year-old fish (0.3) were the most domi
nant among the age groups of fish caught per I ,000 
tans in both the Pacific Ocean and the Bering Sea, 
and that the number of 3-year-old (0.2) chum per 
1,000 tans of gillnet was notably higher than in pre-

vious years. 

(2) Information on Coho Salmon Distribution in 
the Northwest Pacific Ocean 

In 1966 and 1967, research was conducted, using 
gillnets and longlines, in the northwest Pacific Ocean 
north of 40°N and west of 175°W, during June-July. 

TABLE I. Catch-per-tan of salmon in the mothership fishery from 1963 through 1972. 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Sockeye 

1.50 
0.94 
1.97 
1.40 
1.54 
1.07 
0.96 
1.15 
0.61 
0.54 

Chum Pink 

0.98 1.13 
1.15 0.30 
0.99 0.72 
1.65 0.~9 

1.31 1.48 
1.37 0.65 
1.24 1.12 
1.60 0.29 
1.71 1.40 
2.26 0.64 

Species 

Coh~) Chinook Total 

0.32 0.01 3.94 
. 0.47 0.05 2.91 

Ool9 0.03 3.90 
().09 0.04 3.67 
0.04 0.02 4.39 
0.15 0.06 3.30 
0.21 0.09 3.62 
0.03 0,07 3.14 
0.08 0.04 3.84 
0.10 0.04 3.58 

TABLE 2. Catch-per-1,000 tans of sockeye salmon in the mothership fishery from 1963 through 1972, by age. 

Age 

Year 1.2 (4.) 1.3 (5,) 2.2 (53) 2.3 (63) 3.2 (64) 3.3 (7 4) Misc. 

1963 234 307 347 428 38 115 26 
1964 193 287 278 132 25 9 20 
1965 112 250 1,255 217 88 20 26 
1966 47 366 368 498 22 58 36 
1967 175 168 602 576 49 30 16 
1968 199 207 317 247 64 20 21 
1969 218 211 199 232 29 18 48 
1970 154 93 741 52 79 9 24 
1971 86 91 271 112 30 10 8 
1972 145 75 208 67 19 5 18 

TABLE 3. Catch-per-1,000 tans of chum salmon in the mothership fishery from 1963 through 1972, by age. 

Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

2 
(0.1) 

4 

3 

2 
5 

3 
(0.2) 

65 
141 
32 
67 
61 

133 
Ill 
274 
90 

495 

Pacific Ocean 

4 5 
(0.3) (0.4) 

586 116 
585 118 
862 52 
831 596 
767 181 
712 171 
623 92 
942 55 
962 165 
794 171 

6 
(0.5) 

5 

I 
2 
3 

2 

Bering Sea 

3 4 5 
Total (0.2) (0.3) (0.4) 

772 277 1,424 37 
844 484 1,539 148 
946 58 998 29 

1,499 274 1,305 583 
1,014 96 2,004 180 
1,019 496 1,380 355 

826 952 1,031 38 
1,271 501 1,480 33 
1,219 299 1,999 139 
1,467 1,070 1,595 367 

Total 

1,495 
944 

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

955 
1,152 

608 
537 

6 
(0.5) Total 

3 1,741 
2,170 
1,085 
2,162 

2 2,282 
5 2,236 

2,031 
2,014 
2,437 

2 3,035 
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FmuRE 8. Relative abundance (catch per 1,000 hooks of longline) of coho salmon with schematic 
diagram of upper zone domains (from Dodimead et al., 1963, Fig. 216) in the northwestern North 

Pacific Ocean, june 7-July 5, 1966, and june 5- 13, 1967. 
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FIGURE 9. Distribution of surface water temperature and catches of coho salmon by 28 tans of com

mercial gillnets and 50 tans of research gillnets, june 14-July 3, 1967. 
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The following findings were obtained by an analysis 
of this research. 

According to the longline fishing records, the dis
tribution area of coho salmon was narrow in the north
south direction, wide in the east-west direction, and 
was centered around 43 °N, 175°E, as is shown in 
Figure 8. The surface temperature of waters where 
many coho were caught was 8°-l0°C. In waters where 
the temperature was either lower than 8°C or higher 
than 1 0°C, few coho salmon were caught. 

Gillnet research on distribution indicated that the 
distribution density of c_oho salmon corresponded to 
the distribution of surface water temperature, and 
that the distribution range of this species in the north
south direction was proportionate to that of the 
surface temperature, as is shown in Figure 9. 

Of coho salmon tagged during the research (135 
in 1966 and 33 in 1967), 12 were recovered in 1966 
and one in 1973. Figure 10 shows the tagging and 
recovery locations. All the recoveries were made to 

TABLE 4. Numbers of salmon relea~ed and recoveredll by area and month from April to September, 1972. 
---

Month 

Grand 
Species and area April May June July Aug. Sept. Total total 

SocKEYE 
Bering Sea, East of 180° 3 (0) 3 (0) 6 (0) 
Bering Sea, West of 180° I (0) I (0) 0 13 (0) 
Pacific Ocean, East of 180° 12 (I) 32 (0) 2 (0) 2 (0) 48 (I) 175(4) 
Pacific Ocean, West of 180° 70 (3) 3 (0) 9 (0) 8 (0) 15 (0) 3 (0) 108 (3) 
Okhotsk Sea 0 0 0 0 

----------------------------------- ------------------------ --------- - .. 
CHUM 

Bering Sea, East of 180° 2 (0) 25 (I) 27 (I) 
Bering Sea, West of 180° 22 (2) 44 (2) 3 (0) 69 (4) 
Pacific Ocean, East of 180° 38 (2) 10 (I) 7 (I) 15 (0) 70 (4) 503 (13) 
Pacific Ocean, West of 180° 170 (3) II (0) 57 (I) 28 (0) 25 (0) 5 (0) 296 (4) 
Okhotsk Sea 30 (0) II (0) 0 41 (0) 

------------------------ --- -------------- - . -···------ - ------------------- -------- ---

PINK 
Bering Sea, East of 180° 0 2 (I) 2 (I) 
Bering Sea, West of 180° 6 (0) 3 (0) 0 0 9 (0) 
Pacific Ocean, East of 180° 2 (0) 0 I (0) 0 3 (0) 804 (II) 
Pacific Ocean, West of 180° 180 (2) 16 (0) 183 (8) 291 (0) 2 (0) 0 672 (10) 
Okhotsk Sea 30 (0) 80 (0) 8 (0) 118 (0) 

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

COHO 
Bering Sea, East of 180° 0 0 0 0 
Bering Sea, West of 180° 0 0 0 0 
Pacific Ocean, East of 180° 0 0 I (0) 37 (2) 38 (2) 71 (2) 
Pacific Ocean, West of 180° I (0) 0 17 (0) 12 (0) 2 (0) I (0) 33 (0) 
Okhotsk Sea 0 0 0 0 

----------- ------- ------------
CHINOOK 

Bering Sea, East of 180° 3 (0) 4 (0) 0 7 (0) 

Bering Sea, West of 180° 0 4 (0) 0 4 (0) 

Pacific Ocean, East of 180° 0 0 0 0 26 (I) 

Pacific Ocean, West of 180° 4 (0) 6 (0) 2 (0) 2 (0) 0 I (0) 15 (I) 

Okhotsk Sea 0 0 0 0 
. . ..... ······- .. --------------· --- · ·· ·· ···· ------ .. - -------- --- --

ToTAL 
Bering Sea, East of lBO• 8 (0) 34 (2) 42 (2) 

Bering Sea, West of 180° 29 (2) 63 (2) 3 (0) 95 (4) 

Pacific Ocean, East of 180° 52 (3) 42 (I) II (I) 54 (2) 159 (7) 1,579 (31) 

Pacific Ocean, West of 180° 425 (8) 36 (I) 268 (9) 341 (0) 44 (0) 10 (0) 1,124 (18) 

Okhotsk Sea 60 (0) 91 (0) 8 (0) 159 (0) 

GRAND TOTAL 477(11) 78 (2) 376 (12) 583 (6) 55 (0) 10 (0) 1,579 (31) 

11 Numbers recovered are shown in parentheses. 
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the northwest of the tagging locations, which leads 
to an assumption that most coho salmon distributed 
in this region would be of Asian origin. 

(3) Newly-Obtained Information from Tagging in 
1972 

A total of 1,579 salmon was tagged and released 
during April through September in 1972 at the sta
tions shows in Figure 11. Of these salmon, 37 were 
recaptured by the end of 1972. In addition, 16 
salmon of those tagged in I 971 were recovered in 1972. 
The areas of tagging and recovery are shown in Table 
4, by species. The results obtained from the tagging 
and recoveries did not largely change previous know
ledge of the distribution and migration of salmon. 
However, the fact that a chum salmon tagged off 
Cape Navarin on July 26, 1971, was recaptured in 
Hokkaido on September 10, 1972, showed for the 
first time that immature chum salmon of Hokkaido 
origin migrate even to the northern Bering Sea. 

(4) Study on Activable Tracers_for Salmon 

This Study was continued in 1972 also. A diet 
containing Eu was given to chum salmon hatched at 
the Chitose Branch of the Hokkaido Salmon Hatchery, 
and accumulated Eu in the fish body was traced. 
The concentration ofEu in the diet fed was 1,000 ppm 
and 15,000 ppm. The rearing period of these fish 
was from April 10, 1971, to mid April 1972. During 
the period, certain numbers of these fish were sampled 
at appropriate intervals, and contents of Eu in various 
fish organs were analyzed. The results obtained are 
as follows. 

In the case of juvenile chum being reared in fresh 
water and fed continuously a diet containing I ,000 
ppm of Eu, more than I 0,000 ppm of Eu was always 
found in the viscera, and a little Eu also in the scales, 
vertebrae, otoliths, muscle, etc. In the case of those 
fish being fed a diet containing 15,000 ppm of Eu for 
45 days and normal food thereafter for 165 days and 
270 days, 0.1-0.5 ppm of Eu was found in scales and 
otoliths, although Eu was hardly detectable in the 
viscera, muscle, or vertebrae. 

Judging from the results obtained from a series of 
such experiments, it appears that if fish are fed a diet 
containing 1,000 ppm of Eu for 1-2 months, Eu could 
be detected in such fish even more than one year 
later. 

II. OCEANOGRAPHY 

Oceanographic conditions of the northwest Pacific 
Ocean during the summer in 1972 were analyzed, 
based on the water temperature measurements (at 

OON 

••• 
-1972 
-----1971 

-·-·-- 1970 
40N 

1!50E t60E 170E 180 

FJOURE 14. 3°C isotherm at 100-m depth in May 1970, 1971, 
and 1972. 

100-m depth) by the salmon research vessels as well 
as the motherships. The results by area are as fol
lows: 

(I) Western Subarctic Water 

The 3°C isotherm in May extended toward ENE 
from a point near 44°N, 155°E east of Hokkaido and 
then toward ESE from near 165°E, and reached 170°E, 
from whence it moved northward in a zig-zag line 
extending to Attu Island (Fig. 12). 

The distribution pattern of the 3°C isotherm was 
similar to those in 1970 and 1971. However, in 
1972, this isothermal line was located more westerly 
in waters north of 50°N. 

In June, this isotherm extended toward ENE in a 
zig-zag line from a point near 43°N, l50°E and 
changed direction to the north near 51 °N, 170°E, 
reaching Attu Island (Fig. 13). The location of this 
isotherm was quite similar to that in May as well as 
to those in June in 1970 and 1971. However, the 
location of this line between 46° and 47°N deviated 
to some extent, and it was most westerly in 1972 and 
most easterly in 1971 (Fig. 14 ). Also the zig-zag 
phenomenon of this line between these latitudes was 
the weakest in 1972 and remarkable in 1971. 

The 3°C isotherm in July in 1972 formed a re
markable tongue-shape on the l62°E meridian, and 
extended toward the north (Fig. 15). Between 45° 
and 50°N this isotherm moved to the east after June, 
and reached l 73°E showing a remarkable zig-zag 
shape. A similar pattern was observed in 1970. 

(2) Alaskan Stream 

Judging from the temperature gradient at 100-m 
depth in June 1970-1972 (Fig. 16), the western 
boundary of the Alaskan Stream appeared to be 
located along l66°30'E in 1970, along 166°E in 1971, 
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FIGURE 15. Temperature (°C) at 100-m depth in July 1972. 
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FIGURE 16. l°C, 3°C, 4°C, and 7°C isotherms at 100-m depth in June 1970, 1971, and 1972. 
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and along 167°30'E in 1972, i.e., the western boun
dary of the Stream in 1972 was the most easterly 
among these three years. In other words, the west
ward intrusion of this Stream appeared to be the 
weakest in 1972. 

(3) Subarctic Boundary 

Based on the gradient of water temperature higher 
than 6°C at l 00-m depth, it was considered that the 
features of the Subarctic Boundary in June 1970, 
1971, and 1972 were quite similar. 

(4) Oceanographic Conditions Around the Kuril 
Islands 

In areas south of the Kuril Islands, cold water lower 
than 1 oc intruded to the east in June-July 1972 
(Fig. 17). However, the intrusion of such cold 
water was the weakest in 1972, compared with the 
previous two years. 

III. GROUNDFISH RESEARCH IN 
THE BERING SEA 

1. STUDY OF COMMERCIAL FISHERIES AND RESEARCH 

ABOARD COMMERCIAL VESSELS 

A. Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the Bering Sea in 
1972 consisted of four fisheries: Mothership-type 
Groundfish Fishery, North Pacific Trawl Fishery, 

140E 150E 160E 

North Pacific Longline-Gillnet Fishery, and Land
based Dragnet Fishery. In the mothership-type 
fishery, 12 mothership fleets and 206 catcher boats 
were licensed. All the motherships were equipped 
with freezing facilities and six had fishmeal and 
minced-meat plants. The numbers of catcher boats 
by type of fishing were : 62 pair trawlers, 39 Danish 
seiners, 23 trawlers, 3 longline-gillnetters, and 79 
Danish seine-longline-gillnetters. Forty-two trawlers 
were licensed for the North Pacific Trawl Fishery and 
22 vessels were licensed for the North Pacific Longline
Gillnet Fishery ; these vessels operated in areas in
cluding the northeastern Pacific. In the Landbased 
Dragnet Fishery, 154 trawlers were licensed and these 
operated in the Bering Sea west of 1 70°W and in the 
Okhotsk Sea. 

Halibut fishing regulations formulated in November 
1971 by the INPFC were applied to all these fisheries. 

B. Outline of Commercial Catch 

The preliminary catch in 1972 (up to the end of 
July) by the Mothership-type, North Pacific Trawl, 
and North Pacific Longline-Gillnet Fisheries in the 
Bering Sea is shown by species in Table 5. The total 
catch by these fisheries amounted to approximately 
1,150,000 m.t., a decrease of about 28,000 m.t. over 
the same period in 1971. Pollock occupied about 
88% of the total, or 1,012,000 m.t., and dominated 
the catch. Rock sole (38,000 m.t.), Pacific cod 
(29,000 m.t.), and yellowfin sole (13,000 m.t.) fol-

170E 180 170W 

FIGURE 17. l °C, 3°C, 4°C, and 7°C isotherms at 100-m depth in july 1970, 1971, and 1972. 
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lowed pollock. Pacific ocean perch (9,000 m.t.), 
blackcod (6,000 m.t.), and herring (6,000 m.t.) were 
other major species in that order. Compared with 
values for the same period in 1971, increments oc
curred in catches of rock sole (22,000 m.t. more), 
Pacific· cod (7,000 m.t. more), blackcod (3,000 m.t. 
more), pollock (2,000 m.t. more), and Pacific ocean 
perch (2,000 m.t. more). On the other hand, large 
decreases were seen in catches of yellowfin sole 
(41,000 m.t. less), herring (7,000 m.t. less), and 
shrimps (3,000 m.t. less). The catch of halibut 
(213 m.t.) was about 1,400 m.t.less than in the same 
period in the previous year. 

Catch statistics for the Landbased Dragnet Fishery 
in the Bering Sea in 1972 are not available at the 

TABLE 5. Preliminary data on the Japanese catch in the 
Bering Sea during January-July 1972 by the Mothership 
Fishery, North Pacific Trawl Fishery, and North Pacific 
Longline-Gillnet Fishery (not including the Landbased 
Dragnet Fishery). 

Species 

Yellowfin sole 
Rock sole 
Halibut 
Pacific cod 
Pollock 
Blackcod 
Pacific ocean perch 
Herring 
Other fishes 
Shrimps 
Squids and octopus 

ToTAL 

. 
60 

ISO 

ISO 

17 5w 

.tf. 

17.Sw 

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

13,274 1.2 
38,353 3.3 

213 0.0 
29,138 2.5 

1,011,980 88.0 
6,492 0.6 
8,869 0.8 
6,019 0.5 

36,115 3.1 

8 0.0 

1,150,461 100.0 
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FIGURE 18. Release and recovery locations of tagged halibut 
recaptured in Japanese commercial fisheries. 

present time. 

C. Research Aboard Commercial Vessels 

Biological studies of the catch were conducted by 
means of sampling methods aboard all the mother
ships of the Mothership-type Groundfish Fishery and 
almost all the vessels of the North Pacific Trawl and 
the North Pacific Longline Gillnet Fisheries operated 
in the Bering Sea in 1972. Measurements of body 
length by sex of samples from the catch, and collec
tion of materials for age determination and frozen 
samples for major species were included in the studies. 

2. RECOVERIES OF TAGGED HALIBUT 

Eighty-seven tagged halibut were recovered by 
Japanese fishing vessels. All of these recoveries were 
from IPHC releases in the Bering Sea. Release 
and recovery positions are available for 72 of the 
recovered halibut, and are shown in Figure 18. 

IV. GROUNDFISH RESEARCH IN THE 
NORTHEASTERN PACIFIC OCEAN 

I. STUDY OF COMMERCIAL FISHERIES AND RESEARCH 

ABOARD COMMERCIAL VESSELS 

A. Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the northeastern 
Pacific in 1972 consisted of two fisheries, the North 
Pacific Trawl Fishery and the North Pacific Longline
Gillnet Fishery. Forty-two trawlers were licensed as 
the North Pacific Trawl Fishery and 22 vessels as the 
North Pacific Longline-Gillnet Fishery (the same as 
last year). Some of these vessels also operated in 
the Bering Sea. 

All Japanese vessels were prohibited from catching 
halibut in the northeastern Pacific Ocean by the 

TABLE 6. Preliminary data on the Japanese catch in 
the northeastern Pacific Ocean during January-July 
1972 by the North Pacific Trawl Fishery and the North 
Pacific Longline-Gillnet Fishery . 

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

Yellowfin sole 
Rock sole 35 0.1 
Other flounders 3,467 5.5 
Pacific cod 470 0.7 
Pacific pollock 5,359 8.5 
Blackcod 16,777 26.6 
Pacific ocean perch 33,133 52.6 
Other rockfishes 904 1.4 
Other fishes 2,892 4.6 

ToTAL 63,037 100.0 
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provlSlon of the International Convention for the 
High Seas Fisheries of the North Pacific Ocean. 

B. Outline of Commercial Catch 

The preliminary catch in 1972 up to the end of 
July by the Japanese groundfish fisheries in the 
northeastern Pacific Ocean is shown in Table 6. The 
total catch amounted to 63,000 m.t., or about 4,000 
m. t. more than in the same period in 1971. By 
species, Pacific ocean perch was predominant (33,000 
m.t. or about 53% of the total), followed by blackcod 
(17,000 m.t. or 27%) and pollock (5,000 m .t. or 9%). 
These three species occupied about 88% of the total, 
and other species were not abundant. Compared 
with values for the same period in 1971, a 7,000 m.t. 
increase in Pacific ocean perch, a 2,000 m.t. increase 
in blackcod, and an 8,000 m. t. decrease in pollock 
are noted. 

C. Research Aboard Commercial Vessels 

In the groundfish fisheries operating in the north
eastern Pacific Ocean in 1972, size composition of 
catches was measured and frozen samples and age 
characteristics were collected for major species aboard 
most of the trawlers in the North Pacific Trawl Fishery, 
and size composition, age characteristics, and frozen 
samples of blackcod were taken in the North Pacific 
Longline-Gillnet Fishery. 

2. RECOVERIES OF TAGGED BLACK COD 

Ten tagged blackcod were recovered and reported 
by Japanese fishing vessels. All of these recoveries 
were from Japanese releases. Release and recovery 
positions are shown in Figure 19. 

3. RESEARCH BY RESEARCH VESSEL 

A. Outline of Research Activities 

Groundfish research in 1972 by a research vessel 
was conducted only in the northeastern Pacific. It was 
conducted by the chartered vessel Chosui-maru (364 g.t., 
1,050 h.p.). The research area covered almost the 
whole of the northeastern Pacific Ocean, and the 
following investigations were completed in the period 
from May 5 to June 19 : ( 1) investigation for Pacific 
ocean perch, pollock, and blackcod using four-panel 
trawl nets and small trawl gears, (2) investigation 
for juvenile Pacific ocean perch by small trawl nets 
(bottom and mid layer trawling), (3) investigation 
for the species composition at seamounts, (4) investiga
tion of the size composition of incidentally-caught 
halibut, (5) investigation for eggs and larvae by larval 
nets, and (6) observation of vertical temperature 
distribution. The results of these investigations are 
summarized below. 

B. Investigations for Pacific Ocean Perch 

Thirteen hauls in total were made with a four
panel trawl net in the areas off the Shumagin Islands, 
Kayak Island, Queen Charlotte Islands, and Dixon 
Entrance (Fig. 20). No catches were reported in the 
Queen Charlotte Islands operations. All catches 
were measured for weight by species. At each haul, 
300 Pacific ocean perch were measured for size com
position (sexes combined) and two cases (40 kg) of 
frozen samples were collected. Another two cases 
of frozen samples were collected each from Shumagin 
and Kayak. 

The catch and species composition of this survey 

FIGURE 19. Release and recovery locations of tagged blackcod recaptured in Japanese commercial 
fisheries. 
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TABLE 7. Catch record of the four-panel trawl net TABLE 8. Length frequency distribution of Pacific ocean 
operated in a Pacific ocean perch survey in the north. perch, sexes combined, caught by a Japanese research 
eastern Pacific Ocean by a Japanese research vessel in vessel in the northeastern Pacific Ocean in 1972. 
1972. 

Fishing ground 
Fork Catch Composition 

Species (kg) (% ) 
length Off Off Off Dixon 

Turbot 856.2 
Flathead sole 47.5 
Pacific halibut 116.2 
Other flounders 557.7 
Pacific cod 2,292.9 
Pacific pollock 187.3 
Black cod 286.9 
Pacific ocean perch 4,206.2 
Shortspine channel 

rockfish 269.8 
Other rockfishes 1,407.3 
Smelts 3.1 
Sculpins 18.7 
Skates 26.1 
Other fishes 728.7 

Total fishes 11,004.6 

Squid 1.6 

Pink shrimp 2.6 

King crab 8.0 

Tanner crab 2.1 

ToTAL 11,018.9 

170W 160W 

(em) Shumagin Is. 

7.77 20- 21 
0.43 - 22 
1.05 -23 
5.06 - 24 

20.81 - 25 
1.70 - 26 
2.60 -27 

38.17 -28 
-29 

2.45 -30 
12.77 -31 
0.03 -32 
0.17 -33 
0.24 -34 
6.61 -35 

-36 
-37 

0.01 -38 

0.02 -39 
-40 

O.o7 -41 
0.02 -42 

99.98 ToTAL 

Hauling positions of 4- panel type net 

• Hour for Poelfic ocean perch 
0 Houl for Pacific pollock 
e Hour for blackcod 
0 Hour for fish fauna of the seamounts 

150W I .tOW 

4 
14 
57 

119 
169 
93 
40 

6 
2 
5 

2 

513 

Kayak I. 
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22 
27 
40 
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75 
68 
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13 
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14 
7 
3 
2 

556 

-- 200m 

-----· 2000 

Cobb 
teamount 
0 
130W 

60N 

55N 

FIGURE 20. Hauling positions of a four-panel type trawl net operated m the northeastern Pacific 
Ocean by a Japanese research vessel in 1972. 
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are shown in Table 7. Pacific ocean perch dominated 
the catch, occupying about 38% of the total, followed 
by Pacific cod, which occupied 21%. The incidental 
catch ofhalibut by the 13 hauls was 17 fish (116.2 kg) 
and the rate of incidence by weight was 1.05%. 

The length frequency distribution of Pacific 
ocean perch caught is shown by area in Table 8 and 
Figure 21. Small fish dominated in the area off 
Shumagin and larger fish were abundant off Dixon 
Entrance. 

C. Investigation for Pacific Pollock 
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Nineteen hauls in total were made by the four
panel type trawl net and a small otter trawl net in 
areas off Kodiak Island (Fig. 20 and Fig. 22). All 
catches were measured for weight by species and a 
total of 800 pollock were frozen for samples. The 
catch and species composition of this survey are shown 
by gear in Table 9. Other flounders (Rex sole, 
Dover sole) were predominant in catches in the four
panel type trawl net, occupying 39% of the total, 
followed by turbot, which occupied 24%. Pacific 
pollock constituted only 7% of the total. The in
cidental catch of halibut by the eight hauls during 
this survey was 54 fish (136.1 kg) and the rate of in
cidence by weight was 14.69%. In the small otter 

FIGURE 21. Length frequency distribution of Pacific ocean 
perch, sexes combined, caught by a Japanese research vessel 
in the northeastern Pacific Ocean in 1972. 
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FIGURE 22 . Hauling positions of a small otter trawl net operated in the northeastern Pacific Ocean by a 
Japanese research vessel in 1972. 
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TABLE 9. Catch record of the four-panel trawl net and small otter trawl operated in a Pacific pollock survey in the 
northeastern Pacific Ocean by a japanese research vessel in 1972. 

Four-panel trawl net Small otter trawl 

Catch 
Species (kg) 

Turbot 225.3 
Rock sole 20.1 
Flathead sole 28.3 
Pacific halibut 136.1 
Other flounders 358.8 
Pacific cod 12.2 
Pacific pollock 61.6 
Blackcod 
Shortspine channel rockfish 8.9 
Other rockfishes 27.5 
Pacific herring 0.2 
Smelts 0.3 
Sculpins 34.1 
Eeelpouts 
Other fishes 13.3 
Total fishes 926.7 
Pink shrimp 
Tanner crab 

TOTAL 926.7 
·---· 

TABLE 10. Catch record of the fo~r-panel trawl net 
operated in a blackcod survey in the northeastern Paci
fic Ocean by a Japanese research vessel in 197 2. 

Catch Composition 
Species (kg) (%) 

Turbot 904.0 6.76 
Pacific halibut 100.9 0.75 
Other flounders 8,267.0 61.80 
Blackcod 2,298.4 17.18 
Shortspine channel 

rockfish 381.5 2.85 
Other rockfishes 1,188.9 8.89 
Sculpins 3.4 0.03 
Eel pouts 2.9 0.02 
Skates 52.8 0.39 
Other fishes 141.5 1.06 
Total fishes 13,341.3 
Squid 24.4 0.18 
Tanner crab I 1.3 0.08 

TOTAL 13,377.0 99.99 

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

24.30 142.4 14.29 
2.17 
3.05 164.6 16.52 

14.69 5.9 0.59 
38.72 57.6 5.78 

1.32 55.6 5.58 
6.65 313.8 31.50 

3.7 0.37 
0.96 
2.97 I 1.9 1.19 
0.02 
O.Q3 
3.68 9.2 0.92 

28.0 2.81 
1.44 1.0 0.10 

793.7 
0.3 0.03 

202 .3 20.31 

100.01 996.3 99.99 

TABLE I I. Length frequency distribution of blackcod, 
sexes combined, caught by a Japanese research vessel 
in the northeastern Pacific Ocean in 1972. 

Fork Fishing ground 
length 
(em) Off Yakutat Off Vancouver I. 

·----· ----- -
44- 46 3 2 

- 48 3 10 
- 50 9 31 
- 52 13 57 
- 54 33 64 
- 56 35 71 
- 58 57 44 
- 60 57 56 
- 62 48 23 
- 64 62 33 
- 66 52 26 
-68 31 18 
-70 33 12 
-72 27 10 
-74 19 9 
-76 7 5 
-78 4 
-80 4 5 
-82 3 
-84 2 5 
-86 2 
-88 

ToTAL 504 483 
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trawl investigation, Pacific pollock dominated the total 
catch, occupying 32%, followed by tanner crab, 
which occupied 20%. The incidental catch of hali
but by the 11 hauls was 7 fish (5.9 kg) and the rate 
of incidence by weight was 0.59%. 

D. Investigation for Blackcod 

A total of 20 hauls was made by the four-panel type 
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FIGURE 23. Length frequency distribution of blackcod, sexes 
combined, caught by a Japanese research vessel in the nor
theastern Pacific Ocean in 1972. 

TABLE 12. Catch record of the small otter trawl op
erated in a juvenile Pacific ocean perch survey in the 
northeastern P_acific Ocean by a Japanese research 
vessel in 1972. 

Catch Composition 
Species (kg) (% ) 

---
Turbot 34.2 7.80 
Rock sole 4.6 1.05 
Flathead sole 78.0 17.80 
Pacific halibut 6.6 1.51 
Other flounders 0.5 0.11 
Northern rockfish 0.3 0,07 
Smelts 4.7 1.07 
Sculpins 12.1 2.76 
Eel pouts 2.2 0.50 
Snail fish 0.3 0,07 
Skates 30.0 6.84 
Other fishes 0.3 0,07 
Total fishes 173.8 
Pink shrimp 249.0 56.81 
Sidestripe shrimp 8.9 2.03 
Tanner crab 5.3 1.21 
Other crabs 1.3 0.30 

ToTAL 438.3 100.00 

trawl net net in areas off Yakutat and off Vancouver 
Island (Fig. 20). All catches were measured for 
weight by species. From each area, 100 of the 
blackcod caught were frozen for samples and the 
remainder were tagged and released. The numbers 
of blackcod released were 381 off Yakutat and 370 
off Vancouver Island, a total of 7 51 releases. 

The catch and species composition in this survey 

TABLE 13. Catch record of the four-panel trawl net op
erated in a seamount fish fauna survey in the north
eastern Pacific Ocean by a Japanese research vessel in 
1972. 

Catch Composition 
Species (kg) (%) 

Rock sole 0.5 0.19 
Shortspine channel 

rockfish 1.0 0.38 
Other rockfishes 260.9 99.28 
Total fishes 262.4 
Squid 0.4 0.15 

ToTAL 262.8 100.00 

TABLE 14. Length frequency distribution of Pacific hali
but, sexes combined, caught in groundfish surveys in 
the northeastern Pacific Ocean by a Japanese research 
vessel in 1972. 

Fork length (em) 

11-15 
-20 
-25 
-30 
-35 
-40 
-45 
-50 
-55 
-60 
-65 
-70 
-75 
-80 
-85 
-90 
- 95 

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

ToTAL 

Number of individuals 

2 

2 
4 

10 
20 
21 
12 
5 
3 
4 

2 
2 
2 
I 
2 

2 

97 
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are shown in Table 10. Other flounders (Rex sole, 
Dover sole) were caught principally, occupying 62% 
of the total catch, followed by blackcod, which oc
upied 17%. The incidental catch of halibut in the 
20 hauls was 8 fish (100.9 kg) and the rate of incidence 
by weight was 0.75%. 

The length frequency distribution of blackcod 
caught is shown by area in Table II and Figure 23. 
Larger fish were caught in the area off Yakutat. 

E. Investigation for Juvenile Pacific Ocean Perch 

(i) Trawling with small otter trawl gear. A total of 
13 hauls was made in areas off the Shumagin Islands 
and off Montagut; Island (Figure 22). No samples 
of juvenile Pacific ocean perch were collected from 
either area. All catches were measured for weight 
by species. 

The catch and species composition from this survey 
are shown in Table 12. Pink shrimp were caught the 
most, occupying 57% of the total, followed by flathead 
sole, which occupied 18%. The incidental catch of 
halibut in these 13 hauls was 11 fish (6.6 kg) and 
the rate of incidence by weight was 1.51 %· 

(ii) Mid layer trawling by small otter trawl gear. A 
total of 29 hauls was made across the Gulf of 
Alaska between the Queen Charlotte Islands and off 
Kodiak Island (Fig. 22). The depth of hauling was 

mostly 30-50 m. Several hauls were conducted as 
deep as 400 m. No samples of juvenile Pacific ocean 
perch or other rockfish were collected in any of these 
hauls. Most of the catch was deep sea fish such as 
1anternfishes, smooth lumpsucker (T actostoma sp. ), 
fanged viperfish (Chauliodus sp.) and Bathylagus spp. 

F. Investigation of Species Composition at Sea
mounts 

Eight hauls were made by a four-panel type trawl 
net at Cobb Seamount and Bowie Seamount (Fig. 
20) in order to ascertain the species composition at 
the seamounts. All catches were measured for weight 
by species. The results are shown in Table 13. 
Rockfish occupied 99% of the total catch. No halibut 
were caught. 

G. Size Composition of Halibut Caught Inciden
tally 

A total of97 halibut was caught incidentally during 
these surveys, and the size composition is shown in 
Table 14. Halibut in the length class 40-55 em 
dominated, occupying 65% of the total. 

H. Investigation for Eggs and Larvae Using 
Larval Nets 

Eggs and larvae were collected by conducting 

FIGURE 24. Location of larval net hauls made in the northeastern Pacific Ocean by a Japanese 
research vessel in 1972, 
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simultaneous vertical hauls at two depths (10m and 
30-50 m) using two larval nets of 1.4 m diameter. 
The research area covered almost all of the north
eastern Pacific Ocean and 77 hauls were made (Fig. 
24 ). All catches were sampled at each haul with 
polyethylene bottles and preserved in 10% formalin 

immediately. 

I. Observation of Vertical Distribution of Tem
perature 

Vertical temperature distribution was observed at 
each trawl and larval net haul, using BT. 
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INTRODUCTION 

The following report describes research by the 
United States for the INPFC (International North 
Pacific Fisheries Commission) on salmon in 1972 and 
on crabs in 1971-72. Research on salmon was 
directed toward tagging and ascertaining the distribu
tion and abundance of salmon south and east of the 
Aleutian Islands. Results of research on eastern 
Bering Sea king and tanner crabs in 1971-72 are 
reported as well as a description of the fishery for 
these species in these waters. A brief report on the 
1952-71 catch, fishing effort, and catch per unit of 
effort by the Japanese mothership salmon fishery is 
included, in addition to a status report on 1971-72 
research on blackcod tagging, biology, and gear 
development. 

TAGGING AND SAMPLING 

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

Tagging and sampling studies were conducted by 
the Fisheries Research Institute (FRI), University of 
Washington, Seattle, in 1972 with two principal 
objectives: (I) to assess the abundance, timing, age 
composition, and offshore distribution of all species 
of salmon at a series of stations extending 50 miles 
south of the central Aleutian Islands by means of 

*Fisheries Research Institute, University of Washington, Seattle. 

purse seine gear and (2) to improve our estimates of 
abundance of salmon and to gain information on 
their lateral dispersion, depth stratification, and diel 
behavior by means of an array of acoustic monitoring 
devices as described in our 1971 report. An an
cillary objective was to add to our knowledge of the 
migrations of all species and age groups of salmon 
by tagging and by recovery of tags placed on salmon 
in previous years. 

ABUNDANCE ESTIMATES 

One of the chief purposes of our sampling south of 
the central Aleutian Islands has been to forecast the 
sockeye salmon run to western Alaska based upon 
the apparent abundance and age composition of im
mature sockeye salmon in the purse seine catches. 
Our activities with respect to abundance estimates 
and forecasting in 1972 were : (I ) issuing a published 
forecast of the 1972 sockeye salmon run to Bristol Bay 
based upon our sampling in 1971, (2) sampling salmon 
south of Adak Island in the summer of 1972 as a 
basis for forecasting the 1973 run to Bristol Bay, (3) 
studying the abundance and distribution of species 
other than sockeye salmon south of Adak, and (4) 
testing acoustic instruments designed to expand our 
sampling in time and space and to improve our 
estimates of abundance. 

Forecast !if 1972 Bristol Bay Sockeye Salmon Run 

On the basis of our sampling south of Adak Island 
in 1971, we forecast an inshore run to Bristol Bay in 
1972 of 6.6 million sockeye salmon with an ap
proximate 80% confidence interval of 2.9 to 10.3 
million salmon (Rogers, 1972). Preliminary figures 
from the Alaska Department of Fish and Game in
dicate that the actual inshore run was about 5.4 
million sockeye salmon, a figure which is relatively 
close to the point estimate. The ocean age com
position of the 1972 run was about 49% age .2. We 
had forecast that the proportion of age .2 fish would 
be 59%, with 80% confidence limits of 45-73 % . 
Further analysis of ocean and freshwater age com
position in the 1972 run is given in our published 
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forecast for 1973 (Rogers, 1973). 

Abundance of Sockeye Due to Return to Bristol Bay in 1973 

From July 4 through August 13, 1972, the chartered 
purse seine vessel Commander fished a replicated series 
of five stations spaced at 10-mile intervals between 5 
and 50 miles south of Adak Island following the same 
station pattern used since 1968. Good weather in 
1972 permitted a balanced coverage at all stations 
during all six weekly time periods. The season's 
average catch of age .I fish was 8.4 fish/set ; the 
average catch of immature age .2 fish was 6.6 fish/set. 

Sockeye salmon catches by ocean age are shown in 
Table I. 

Catches of both age groups of immature sockeye 
were significantly lower at station I than at the other 
stations. At stations 2-5, catches were more uniform, 
particularly of the age .2 group. The relatively low 
catches, particularly of the age .I fish in the Adak 
index area, indicate that another year of low abun
dance of fish may be expected in Bristol Bay in 1973. 
A published forecast, giving full data, rationale, and 
methods was issued in March 1973 (Rogers, 1973). 
The point estimate for the inshore run, based on the 

TABLE I. Total and (in parentheses) average catch per purse seine set of sockeye salmon at five stations south of Adak 
Island in 1972 (July 4- August 13). 

Catch of sockeye by 
ocean age 

Distance Number Immature Mature 
Station offshore of Total 
number (miles) sets .I .2, .3 .2, .3 catch 

----
5-10 16 1 40 19 3 62 

(2.5) (1.2) (0.2) (3.9) 
2 15-20 15 149 116 I 266 

(9.9) (7.7) (0.1) (17.7) 
3 25-30 16 214 132 9 355 

(13.4) (8.3) (0.6) (22.2) 
4 35-40 14 146 120 3 269 

( 10.4) (8.6) (0.2) (19.2) 
5 45- 50 13 73 104 4 181 

(5.6) (8.0) (0.3) (13.9) 

TOTAL 74 622 491 20 1,133 
(8.4) (6.6) (0.3) (15.3) 

1 One set included was a" round haul" in which the net was set in a circle, closed, and pursed immediately. The remainder 
of the sets were standard 30-minute " tow hauls ". 

TABLE 2. Total and (in parentheses) average catch per purse seine set of salmon and steelhead trout at five stations 
south of Adak Island in 1972 (July 4-August 13). 

Catch by species 
Distance Number -

Station offshore of Steel- Total 
number (naut. miles) sets Sockeye Chum Pink Coho Chinook head catch 

5-10 16 62 2,608 17 3 4 2,694 
(3.9) (163.0) ( 1.1) (0.2) (0.3) (168.4) 

2 1.'>-20 15 266 633 3 6 9 I 918 
(17.8) (42.2) (0.2) (0.4) (0.6) (0.1) (61.2) 

3 25-30 16 355 291 2 5 II 664 
(22.2) (18.2) (0.1) (0.3) (0.7) ( 41.5) 

4 35-40 14 269 182 I 3 2 457 
(19.2) (13.0) (0. 1) (0.2) (0.1) (32.6) 

5 45-50 13 181 115 3 3 3 305 
(13.9) (8.8) (0.2) (0.2) (0.2) (23 .5) 

ToTAL 74 1,133 3,829 26 20 29 I 5,038 
(15.3) (51. 7) (0.4) (0.3) (0.4) (0.01) (68.1) 
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above methods, is 5.8 million sockeye salmon. 

Catches of Species Other Than Sockeye Salmon in 1972 

Table 2 lists the total catch of salmonid species by 
station. Chum salmon (mainly immature) were 
predominant and were clearly more abundant at the 
inshore stations, which is typical for this species. 
Studies are continuing on the abundance, age com
position, fork length, offshore stratification, and 
seasonal timing of the chum salmon stocks migrating 
south of the central Aleutian Islands. 

Pink salmon, though scarce, were apparently more 
abundant at station l. Coho and chinook salmon 
appeared to be present in small numbers at all sta
tions. 

Improving the Estimates of Salmon Abundance 

In 1972, we made the first tests under field condi
tions at Adak of the acoustical salmon monitoring 
system developed by the Applied Physics Laboratory 
(APL) of the University of Washington as described 
in our 1971 report (Hartt and Dell, 1973). The 
University of Washington vessel Commando operated 
four of the free-floating upward-directed sonar units 
at Adak during July 4-28. An electrical engineer 
and a mechanical engineer from the APL who had 
participated in the development of the instruments 
were aboard the vessel during the first week of 
testing. In addition to FRI personnel, a senior 
student in electrical engineering was aboard the vessel 
during the entire test period. Monitoring was done 
at all five stations, frequently in conjunction with 
purse seine fishing. At some stations, monitoring 
was continuous for 12-18 hours throughout the 
afternoon, evening, night, and early morning. In 
addition, calibration tests were performed in protected 
bays using live salmon fastened to a tether. 

Although some variability and inconsistencies 
developed in some of the instruments, the results of 
the tests appeared very promising. Launch and 
retrieval during moderately severe sea conditions 
presented no problems ; the radio data link and the 
storing of data on magnetic tapes and on printed 
paper tapes proved satisfactory. An analysis of the 
data from the magnetic tapes indicated that the 
instruments were capable of showing the depth dis
tribution of the salmon. A plot of the count data 
according to depth is illustrated in Figure 1 which 
shows the data from a single buoy during a 1 0-hour 
period (9 p.m.-7 a.m.) at station 3, 30 miles south of 
Adak, on July 5 and 6. The major concentration of 
counts was at 3 m, and lesser modes appeared at ll m 
and 21 m, respectively. Counts were corrected for the 
differences in volume of the cone of water being 
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FIGURE I. Depth distribution of counts (derived from a free
floating upward-directed transducer) processed by an acous
tical salmon monitoring system. The dashed horizontal line 
at 3 m is drawn merely to aid in reading the depth values. 

monitored according to depth. The dashed line 
between 2 m and 3 m indicates that the count was 
less at 2 m than at 3 m, but the actual value is in 
doubt since at 1 m the count was almost continuous 
because of air bubbles from wave action near the 
surface and it is unknown to what degree the air 
bubbles may have affected the count at 2 m. The 
fish count is not directly interpretable as numbers of 
fish but as an index of density. By incrementing the 
count data by time, we can examine depth distribu
tion, dispersion, and schooling throughout the day and 
night. Such information on behavior will aid m 
evaluating catches by conventional gear. 

Modifications to the instruments on the basis of 
the summer's tests are being done by APL, and 
thorough tests are being carried out in the Seattle 
area in the winter and spring of 1973 in preparation 
for deployment off Adak Island in the summer of 
1973. 

Review of Data on Abundance and Distribution of Sockeye 
and Chum Salmon South of Adak Island 

As discussed in our 1971 report, we have been ex
amining the purse seine catches at the five stations 
south of Adak Island with respect to seasonal and 
annual variation in abundance and distribution by 
species and age group with a view toward optimizing 
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the deployment of acoustic instruments. As sum
marized in Table 3, chum salmon during 1968-72 
have been consistently much more abundant at inshore 
stations than at offshore stations, whereas sockeye 
salmon have varied. When ocean ages are con
sidered, the stratification becomes further complicated. 
Age .I sockeye vary between years in their inshore
offshore distribution, whereas age .2 sockeye are 
typically more abundant offshore (Hartt and Dell, 
1973, Table 3) as was the case in 1972 (Table I). 
Chum salmon of all ages are consistently more abun
dant inshore. Thus acoustic monitoring instruments 
will have to be deployed both inshore and offshore to 
obtain an adequate index. 

TAGGING IN 1972 

All of our tagging in 1972 was conducted in INPFC 
area 8050 south of Adak Island. The totals tagged 
by species are shown in Table 4. Tagging was con
ducted primarily for estimating the proportions of 
non-Bristol Bay sockeye salmon among the stocks 
passing south of Adak in 1972 and to supplement 
our knowledge of migration and distribution of other 
species. As most of the salmon tagged in 1972 were 
immature, coastal tag returns are not expected until 
1973 and later. 

TAG RETURNS 

Only highlights of tag returns in 1972 will be dis
cussed here. Details of tag returns are available in 
tables exchanged among treaty nations. 

Sockeye Salmon 

Eight sockeye salmon tagged south of Adak between 
July 4 and August 7, 1971, were returned in 1972-
three from the Japanese high seas fishery and five 
from Bristol Bay (four Naknek-Kvichak and one 
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FIGURE 2. Release and recovery locations for II sockeye salmon 
recovered in 1972 from releases in 1970 and 1971. 

Nushagak, Fig. 2). One of those recovered at sea 
in 1972 was still immature at recovery based on 
gonad weight. Maturity of the other two was not 
determined, but since they were recovered in July, 
far at sea, they may have been immature also. Five 
were age .I at release and three, age .2. The rate 
of return of age .I sockeye tagged in 1971, including 
four recovered at sea while immature in 1971, is thus 
9/481, or 1.9%, and the rate of return of age .2 sockeye 
is 6/201, or 3.0%, including three recovered at sea 
in 1971. 

In addition, three sockeye tagged south of Adak 
in 1970 between July 18 and 30 were returned in 
1972-one from the Japanese high seas fishery and 
two from Bristol Bay (Kvichak River, Fig. 2). The 
one recovered at sea was mature based on gonad weight. 
Two were age .I at release and one, age .2. Total 
rates of return from 1970 releases are now 20/ 1,360, 
or 1.5%, for age .I and 28/806, or 3.5% , for age .2. 

TABLE 3. A comparison of sockeye and chum salmon catches at" inshore" and "offshore" stations south of Adak 
Island, 1968- 72. 

Stations 

1+2 
4+ 5 

Distance 
offshore 
(miles) 

5-20 
35-50 

1968 

Sockeye Chum 

92 60 
93 9 

Average catch per seine set 

1969 1970 

Sockeye Chum Sockeye Chum 

230 275 22 140 
99 22 79 24 

---
1971 1972 

Sockeye Chum Sockeye Chum 

19 129 II 105 
24 25 17 II 

TABLE 4. Numbers of salmon and steelhead trout tagged south of Adak Island in 1972 (July 4-August 13). 

Number of 
sets 

74 

Sockeye 

542 

Species of salmon 

Chum Pink 

316 20 

Coho Chinook 

II 17 

Steelhead 
trout 

Total 
tag~ed 

907 
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We also received in late summer of 1972 a tag which 
was discovered in a can of salmon. This was a 
Carlin type of tag which had been placed on a juvenile 
sockeye salmon l8cm long on September 14, 1968, in 
the eastern Bering Sea at 55°30'N, l63°18'W. The 
year and the location of recovery cannot be identified 
with precision because only the label from the can was 
available for identifying the source. However, per
sonnel at Peter Pan Seafoods were able to determine 
from the label that the fish was canned either in Bristol 
Bay or at False Pass on the south side of the Alaska 
Peninsula and, therefore, the fish must have been 
caught in one of those two areas. The year of re
covery was most likely 1970 since the pack was re
latively large that year, but it could have been 1971. 
This tag brings to II the number of returns from our 
releases of juvenile sockeye salmon in the eastern 
Bering Sea in 1968. Five were returned in 1970 
and five in 1971 as reported in those years. 

Chum Salmon 

Two chum salmon tagged south of Adak in 1972 
(July 18 and 25) were recovered in the coastal fishery 
of Hokkaido Island, Japan, on November 3 and 
November 15, 1972, respectively, as illustrated in 
Figure 3. In addition, 12 chum salmon tagged in 
1971 were recovered in 1972-two on Hokkaido 
Island, one in the U.S.S.R. coastal fishery, and nine 
in the Japanese high seas fishery (Fig. 3). One of 
those recovered on the high seas in the northern 
Bering Sea on July 14 was immature at recovery based 
on gonad weight. Two other recoveries in the Bering 
Sea were mature at recovery based on gonad weights, 
and the remainder of the high seas returns could not 
be classified as to maturity. 

In 1972, we received, somewhat to our surprise, 

FIGURE 3. Release and recovery locations for 14 chum salmon 
recovered in 1972 from releases in 1971 and 1972. 

an additional four returns of chum salmon that had 
been tagged as juvenile fish (age .0) in 1968. That 
year was the last year of our intensive sampling and 
tagging of juvenile salmon of all species in a number 
of areas of the Gulf of Alaska and the Bering Sea, and 
we had expected that the nine returns in 1971 (seven 
sockeye, one chum, and one chinook) would probably 
be the last returns, with the possible exception of 
chinook salmon. The release and recovery locations 
for the four chum salmon returns in 1972 are shown 
in Figure 4. One had been tagged in Shelikof Strait 
on September 20, 1968, and was recovered in Kizhu
yak Bay, Kodiak Island, on August 20, 1972. The 
other three had been tagged off southeastern Alaska 
between August I and October 5, 1968, and were 
recovered in various areas of southeastern Alaska 
between July 3 and September 5, 1972. Length 
at release varied from 15.3 em to 21.8 em (6.1-8.6 
inches) and at recovery from 63.5 to 71.1 em (25-
28 inches). All were one year old at release and 
five years old at recovery. For the sake of complete
ness, Figure 4 also includes release and recovery points 
for the chum salmon recovered in 1968 (Hartt, Dell, 
and Smith, 1970) and 1971 (Hartt and Dell, 1973). 

One of the important things to be learned from 
tagging of juvenile salmon is the migration during 
their first summer at sea. This is determined by as
suming that the point at which they are recovered as 
mature fish is near their area of origin. This is not 
an unreasonable assumption when the recovery is in 
an inner channel or estuary late in the season. Thus, 
we can deduce that the first summer's migration was 
from the area of recovery to the point at sea where 
they were captured and tagged as juvenile fish. 
Synoptic purse seine catches and length data also 

FIGURE 4. Diagram of release, recovery, and possible migra
tion patterns of six chum salmon tagged as age .0 juvenile 
fish in 1965 and 1968 and recovered in 1968, 197l,and 1972. 
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contribute to our understanding of the distribution 
and migrations of juvenile salmon. On the basis of 
seine catches, length composition, and tag returns, 
we have found that most sockeye and pink salmon 
and some coho salmon migrate rapidly northward and 
westward along the coast of the Gulf of Alaska during 
their first summer at sea. Analogous catch and 
length data and the results shown in Figure 4 indicate 
chum salmon must follow a similar route. The rate 
of return of the age .0 chum salmon tagged in 1968 
was only 0.2% (5/2,857), which is much lower than 
that for other species (sockeye 1.4%, pink 0. 7%, and 
coho 5.0%). Rates for the species are not directly 
comparable because of differences in size at tagging 
and in numbers of years at liberty, but a relatively 
lower rate for chum salmon applies to older age groups 
as well. 

DYNAMICS OF JUVENILE SALMON IN THE NORTHEASTERN 
pACIFIC OCEAN 

In the spring of 1972, Gary T. Sakagawa completed 
his doctoral dissertation entitled, "The dynamics of 
juvenile salmon, with particular emphasis on pink 
salmon (Oncorhynchus gorbuscha), during their early 
marine life". The thesis (Sakagawa, 1972) analyzes 
several important aspects of our studies of juvenile 
salmon at sea during 1964- 68. The author's abstract 
is reproduced below. 

Biological data on juvenile Pacific salmon were collected in 
1964-68 from the offshore waters from Cape Flattery, Washing
ton, to Yakutat Bay, Alaska. The data were used to study the 
dynamics of juvenile (age .0) salmon, with emphasis on pink 
salmon, during their early marine life. Information on this 
particular stage in the life history of Pacific salmon has heretofore 
been limited. 

Purse seine catches in the summer and fall consisted of between 
41 and 63% juvenile pink salmon of the total juvenile catch. 
The juveniles were concentrated primarily within 37 km of the 
coast and were most abundant at the entrance to large passages, 
such as Chatham Strait, Dixon Entrance, Hecate Strait, Icy 
Strait, and the Strait of Juan de Fuca, during July and August. 

In this thesis a general migration model for juvenile salmon 
during their first summer of ocean residence in the study area has 
been developed, based on results from tagging and purse seine 
catches. The movement of juvenile salmon in the protected 
waters is apparently influenced by tidal currents, but the net 
movement is outward to the open sea. In the unprotected 
waters, movement is primarily northward. Most juvenile chum, 
pink, and sockeye, and some coho and chinook salmon migrate 
northward, traveling primarily within the unprotected zone. 
Some chinook and coho salmon weave in and out of the protected 
and unprotected zones while migrating northward, and some 
might move southward for perhaps short distances. A few coho 
and pink salmon also do not migrate but remain in the protected 
waters. The northward migration appears to be the best 
strategy for ensuring maximum survival. 

Three different races-Puget Sound-Fraser River, northern 
British Columbia-southeastern Alaska, and Kodiak Island-of 
pink salmon were identified in the study and adjacent areas 
based on vertebral counts of juveniles. The mean vertebral 
count in 1968 was 65.46 for the Puget Sound-Fraser River race, 
67.26 for the northern British Columbia-southeastern Alaska 
race, and 68.57 for the Kodiak Island race. The results proved 
to be unreliable for identifying races in mixed samples. 

Growth of southeastern Alaska pink salmon was estimated with 
the von Bertalanffy growth function. Two sets of estimates of 
parameters of the function were obtained: for one set K =0.085 
on a monthly basis, t0=0.385 month, and Loo=603.0 mm; for 
the other K=0.030, t0 =0.204 month, and Loo= 1,312.4 mm. 
Growth of juvenile pink salmon of southeastern Alaska was found 
to be identical to that for Asian fish. 

Population abundance of juvenile pink salmon in the offshore 
waters was estimated from tagging and catch-escapement data. 
Estimates from tagging apparently overestimated the 1965-68 
juvenile populations, while estimates from catch-escapement data 
appeared to be more accurate. The estimate of juvenile pink 
salmon in the study area in 1968 is about 100 million fish. 

Biomass per recruit was estimated for the even-numbered-year 
and odd-numbered-year lines of southeastern Alaska pink salmon. 
The results indicated that fish in their first year of ocean residence 
should not be harvested, and coastal fishing is better harvesting 
strategy than high-seas fishing to obtain the maximum yield. 

Research on juvenile salmon in the offshore waters of the study 
area was evaluated with respect to management needs. Recom
mendations were made for further research in several areas. 
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OCEAN DISTRIBUTION, ABUNDANCE, 
AND MIGRATION OF SALMON 

by R. French, R. Bakkala, and P. Washington 

Investigations of the ocean distribution, abundance, 
and migration of salmon were continued in 1972 
during a summer research cruise of the R V George 
B. Kelez from July 8 to August 24. The purpose of 
the cruise was to catch and tag coho salmon in the 
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central North Pacific Ocean using longlines and to 
study the distribution of salmon across the North 
Pacific using gillnets. Tagging of coho salmon to 
determine continent of origin was in an area where 
they are often caught by the Japanese commercial 
fishery and where little tagging had been done pre
viously. The tagging program this year was a feasi
bility study during a 10-day period to determine if 
coho could be located in sufficient quantities with 
longline gear for tagging. Gillnetting across the 
North Pacific was continued in 1972 in a manner 
similar to studies in 1970 and 1971 to increase our 
knowledge of the distribution and migration of im
mature sockeye during their life at sea and to examine 
variations in distribution during years of different 
levels of abundance. 

Studies this year were also continued on the relative 
efficiency of monofilament and multifilament gillnets 
for catching salmon. 

FISHING GEAR AND MATURITY CRITERIA 

Research Laboratory, Fisheries Agency of Japan, 
Shimizu. Usually 20 hachi of longline gear (I hachi 
or skate contains 49 hooks) were fished daily. In 
conjunction with the longline fishing (at dawn), we 
fished a short experimental string of gillnets during 
the night on five occasions. This string (monofila
ment netting) was composed of four shackles each (a 
shackle is about 91.5 m long) of 133 mm mesh and 152 
mm mesh for a total of eight shackles. 

The primary gillnet string used on the west to east 
cruise track was composed of equal parts of monofila
ment and multifilament nets. The mesh sizes were 
four shackles each of 64, 83, 98, 114, and 133 mm of 
both kinds of netting for a total of 40 shackles. 

Generally maturity of salmon taken in the summer 
was determined by visual observations of the gonads. 
For any sockeye or chum salmon of doubtful status, 
maturity was determined by gonad weight in the 
manner of Takagi (1961 ). 

GILLNET FISHING 

Longlines and gillnets were used as sampling gear 
during the cruise. The longlines were of Japanese 
make ; the bait was salted anchovies obtained from 
Japan through courtesy of the Far Seas Fisheries 

Salmon catches by gillnets fished from west to east 
across the North Pacific during July 30-August 22 
are given in Table 5. Sockeye salmon predominated 
in the catches, which was expected inasmuch as the 

TABLE 5. Catches of salmon and steelhead trout by kind of fishing gearl by the U.S. research vessel George B. Kelez, 
July-August 1972. 

Catch by species and type of netting2 

Set Date Lat.N Long. 

Sea 
temp. 
oc 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

7f30 
7/31 
8/ 1 
8/2 
8/3 
8/4 
8/5 
8/ 11 
8/ 12 
8/1 3 
8/ 14 
8/ 15 
8/ 16 
8/1 7 
8/1 8 
8/ 19 
8/20 
8/21 
8/22 

52°00' 171 °00'E 9.2 
51°40' 172°39'E 9.2 
51 °15' I74°00'E 9.0 
51°10' I75°45'E 8.0 
51 °00' I77°23'E 8. 7 
50°48' 179°50'E 6.9 
51 °00' I77 °45'W 8.9 
51 °00' 175°l5'W 8.9 
51 °10' 173°20'W 9.3 
50°50' 171 °35'W 7.8 
51 °00' 169°50'W 8.2 
51 °15' 168°00'W 8.9 
51°30' 166°20'W 9.1 
51°00' 164°40'W 9.9 
50°40' 163°00'W 9.9 
51 °20' 161 °20'W 10.3 
5) 0 00' 159°40'W 10.4 
51°15' 157°50'W 11.1 
51 °00' 156°00'W 11.6 

ToTAL 

TOTAL BY SPECIES 

Sockeye 
B M 

Chum 
B M 

26 
0 

67 32 
0 0 

59 
0 
0 II 0 

48 162 9 38 
5 35 8 20 

52 192 16 33 
43 141 43 81 
II 40 7 20 
65 143 24 52 
57 101 5 23 
97 165 40 60 
63 132 19 36 
66 188 45 72 
59 135 28 63 
23 133 34 119 

112 194 74 101 
69 86 54 100 
69 90 165 284 
36 33 114 186 

902 2,048 717 1,347 

2,950 2,064 

Pink 
B M 

2 
0 
0 

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

3 

12 

3 
0 
0 
5 
0 

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

9 

Coho 
B M 

3 
0 
0 
5 
I 
3 
4 

2 

0 
0 
0 

0 
0 
0 
0 
0 

21 

75 

7 
0 
0 

22 
8 
7 
8 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

54 

1 Fishing gear consisted of 20 shackles each of monofilament and multifilament gill nets. 
2 M is monofilament netting, B is braided (multifilament) netting. 

Chinook Steelhead 
B M B M 

7 
0 
0 

2 
0 
I 
0 

0 
2 
0 
0 
0 
0 
0 
0 
0 
0 

14 

32 

9 
0 
0 

0 

0 
2 

0 

I 
0 
0 
0 
0 
0 

18 

0 
0 
0 
0 
0 
0 

I 
2 

2 
2 

0 
0 
5 

I 
0 

17 

43 

0 
0 
0 
0 
0 
0 
0 
I 
3 

4 
6 
2 

0 
6 
0 
2 
0 

26 

Total 
B M 

70 145 
0 0 
I II 

64 228 
16 63 
71 234 
92 230 
20 63 
94 200 
64 126 

141 230 
84 175 

112 263 
88 199 
57 252 

191 301 
124 186 
235 376 
150 220 

1,674 3,502 

5,176 
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cruise track was chosen to coincide with known areas 
of abundance of sockeye salmon. Salmon catches in 
monofilament gillnets were much greater than in the 
multifilament nets ; details of the comparative fishing 
will be given in a later section of this report. 

Relative abundance of salmon caught in gillnets, as 
shown in the figures that follow, is the catch per 
unit of effort (CPUE) in which the values are the 
sums of the average catch per shackle in each mesh 
SIZe. 

Sockeye Salmon 

The cruise track fished in 1972, as in 1970 and 1971, 
was designed to sample immature sockeye salmon in 
areas of main concentrations along their east-west 
distribution south of the Aleutian Islands and Alaska 
Peninsula. The stations were based on past data 
which have shown the location of main concentra
tions of immatures and have indicated that these 
concentrations for similar periods remain at much the 
same latitude from year to year. Results of the 
summer cruises, when examined in relation to catch 
data of the Japanese mothership fishery for the fol
lowing year and the inshore runs to Bristol Bay, are 
anticipated to lead to an understanding of the distribu
tion and migration of Bristol Bay sockeye during their 
last year at sea. Catch data from the summer cruises 
may also be of value in evaluating catches from the 
index site off Adak Island used by the Fisheries Re
search Institute, University of Washington, for 
forecasting purposes. 

Distribution and abundance. Fishing stations in 1972 
were similar to those in summer 1970 and 1971, 
except that this year the fishing started in the west 
and proceeded eastward. Stations in the east (east 
of 165°W) were made a little farther south in 1972 
than in 1970-71 to coincide with centers of abundance 
of immature sockeye salmon for the particular period 
fished (Bakkala, 1971 ). Catches in multifilament and 
monofilament nets are shown separately. The relative 
abundance (multifilament nets) varied between areas 
of fishing; it was relatively high in the eastern portion 
of the sampling area (157°W to 173°20'W), some
what reduced between 175°W and 175°45'E, and 
low from 174°E to 1 71 °E (Fig. 5 ). The distribution 
of the two age groups of immature sockeye salmon 
differed. Age .I sockeye were in greatest abundance 
from about 169°W to 174°W, and abundance generally 
declined in the eastern and western portion of the 
sampling area. The largest body of age .2 fish was 
located east of I 70°W. Abundance was generally 
lower west of 1 70°W although occasional good catches 
of age .2 sockeye were also made in this area. 

Although catches in the monofilament nets were 

FIGURE 5. Distribution and relative abundance (shown below 
stations) of immature age .I and age .2 sockeye salmon, 
summer 1972. 

about twice that of the multifilament nets (see later 
section on the comparative fishing), the distribution 
of the sockeye salmon as shown by the two kinds of 
gear was similar with some relatively minor variations. 
Probably the major difference was that the largest 
catches of age .2 fish in the monofilament nets were 
made in two sets at 180° and 175°45'E, whereas 
catches at these stations in the multifilament nets 
(while fairly large) were less than at some stations 
east of 170°W. 

Age and size. The age compositiOn of sockeye 
salmon in the 1972 sample, based on catches in the 
five mesh sizes (64, 83, 98, 114, and 133 mm) was 
33% age .I fish and 66% age .2 fish. Addition of the 
98-mm mesh size during this cruise undoubtedly 
changed estimates of the ratio of ocean ages in relation 
to past sampling. Therefore for purposes of com
parison we have used the four-mesh total CPUE for 
our estimates of age composition. Some of the 
statements regarding age composition, based on these 
four-mesh totals, will not necessarily agree with 
data in Figure 5 which are based on five-mesh totals. 

As pointed out previously, the predominance of 
ocean age groups changed by area of fishing in sum
mer 1972, and age composition of catches are grouped 
by these areas (Table 6). The changes in ocean 
age composition across the North Pacific were similar 
to those observed in previous summers with age .2 
fish predominating in the eastern and western areas 
of the cruise track (65% and 69%) with an abrupt 
changeover to predominance of age .1 sockeye 
salmon in the central area (58%). The east to west 
area in which age .I fish predominated (166°W
l 74°W) was somewhat similar this year compared to 
1971 (166°W-l77°W). The proportions of age .1 
fish in the total catches were also similar for the two 
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TABLE 6. Age composition of immature sockeye salmon in the North Pacific Ocean, summer 1972. 

Ocean ages Freshwater and ocean ages 

Area Sample size .I .2 .3 1.1 2.1 Other 1.2 2.2 Other 

156°W-165°W 1,039 34.4 65.3 0.3 49.0 45.8 5.2 45.9 50.3 3.8 
166°W- l74°W 1,077 58.4 41.4 0.2 39.5 55.7 4.9 42.3 52.9 4.9 
175°W-171 oE 834 30.7 69.1 0.2 28.7 64.1 7.2 26.8 63.9 9.4 

TOTAL 2,950 42.8 57.0 0.2 39.9 54.7 5.4 38.5 55.5 6.0 

TABLE 7. Average lengths of age .I and .2 immature sockeye salmon by area of fishing, summer 1972. 

Age .I 

Sample 
Area size 

156°W-160°W 79 
161 °W- 170°W 437 
171 °W- l74°E 397 
171 °E 13 

ToTAL 926 

years (43% in 1972 and 46% in 1971). In 1970, 
when the proportion of age .I fish made up 62% of 
the total catches, they predominated over a wider 
area from about l63°W to l77°E. 

Age .2 sockeye salmon were the predominant ocean 
age group in the total samples, forming 57% of the 
catch. 

Within ocean age groups, the proportion of fresh
water ages changed across the North Pacific. For 
the ocean age .l sockeye, age 2.1 fish predominated 
overall but made up 46% of the sample in the eastern 
part of the cruise track, 56% in the central part, and 
64% to the west. Of the ocean age .2 fish, age 2.2 
sockeye were dominant overall and made up 50% 
and 53% of the samples in the eastern and central 
areas of the cruise track and 64% of the samples in 
the western area. 

The percentage that various brood years contributed 
to the samples are shown below : 

Age 1966 1967 1968 1969 
3.2 3.0 
2.2 31.6 
3.1 2.2 
1.2 22.0 
2.1 23.4 
0.2 0.3 
1.1 17.1 
Total 3.0 33.8 45.4 17.4 

The average lengths of immature sockeye salmon 
taken in 1972 are shown in Table 7. Rather abrupt 
changes in the size of age .l sockeye salmon were 

Age .2 

Average Average 
length Sample length 
(em) size (em) 

41.1 288 50.9 
36.3 871 50.3 
33.7 663 49.7 
39.2 74 48.0 

35.7 1,896 50.1 
----

apparent along the cruise track. From west to east, 
the direction of fishing, the age .I fish were initially 
large (39 em) based on a single small sample and then 
declined in size (33.7 em) south of the central Aleutian 
Islands. From l70°W to 161 ow they were about 
2.5 em larger (36.3 em) than in the area to the west, 
and from 160°W to l56°W they increased in size 
again by 5 em to 41.1 em. For all samples combined 
the average length for age .I fish was 35.7 em, which 
is similar to the average length of age .I fish in 1970 
(35.2 em) and smaller than those in 1971 (37.0 em) 
-years when the areas of fishing were similar. 

The average lengths of age .2 immature sockeye 
were less variable. In the initial sample at the west end 
of the cruise track they were relatively small ( 48.0 em) 
compared to fish in the other areas. To the east, 
size of age .2 fish increased from 49.7 em to 50.9 em. 
Like the age .I fish, the average length of all age .2 
sockeye in 1972 (50.1 em) was similar to that in 
1970 (49.6 em) and smaller · than that in 1971 
(51.0 em). 

Comparison of catches between years. This was the 
third year that the National Marine Fisheries Service 
(NMFS) has fished gill nets for immature sockeye 
salmon across the North Pacific Ocean south of the 
Aleutian Islands and the Alaska Peninsula. Certain 
consistent features of the distribution were found from 
the catches. Each year age .2 immature sockeye 
salmon predominated in the eastern portion of the 
sampling area-east of 165°W in 1970 and 1971. and 
also east of I 70°W in 1972; in the western portion, 'they 
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predominated generally west of 180° (Fig. 6). Age .1 
fish predominated in the central portion of the sam
pling area although the exact areas of largest catches 
were different for the three years. In 1971 and 1972 
largest catches of age .l fish were made between 
170°W and 175°W ; in 1970 largest catches were 
between l75°W and l80°W. 

There were differences in the relative abundance 
of the two age groups over the three years as indicated 
by gillnet catches. In 1972 the catches were marked 
by the low abundance of age .I fish (average CPUE 
of3.6) compared to catches in 1970 and 1971 (average 
CPUE of 7.8 and 5.1 ). In contrast, catches of age 
.2 immature sockeye salmon were not particularly low 
in 1972 compared to the past two years (average 
CPUE of4.9 in 1972, 4.7 and 6.1 for 1970 and 1971). 

The sampling over the three years has indicated 
that large numbers of immature sockeye were distri
buted across the North Pacific Ocean from l 70°E 

FIGURE 6. Average relative abundance of immature age . I and 
.2 sockeye salmon by so of longitude in summer 1970, 1971, 
and 1972. (Data from catches of multifilament nets only.) 
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.FIGURE 7. Distribution and relative abundance (shown below 
stations) of immature chum salmon, summer 1972. 

to about l55°W during the summer. A consistent 
feature of the distribution was the predominance of 
age .2 fish in the eastern and western portions of the 
sampling area and the predominance of age .1 fish 
in the central portion. 

Chum Salmon 

Distribution and abundance. The summer cruise was 
designed to fish through main concentrations of im
mature sockeye salmon, and the cruise may not have 
been in areas of concentration of other salmon species. 
The relative abundance of immature chum salmon 
along the cruise track south of the Aleutian Islands 
and Alaska Peninsula is shown in Figure 7. Catches 
in multifilament and monofilament nets are shown 
separately. 

The two types of gillnets showed similar distributions 
for immature chum salmon. The greatest concentra
tions were east of 1 70°W where CPUE ranged from 
4 to 41 and averaged 16 in the multifilament nets 
(range 9 to 71 and average of28 in monofilament nets). 
Particularly large catches were made in the last two 
sets at the eastern end of the cruise track where CPUE 
was 41 and 28 in multifilament nets and 71 and 46 
in monofilament nets. 

In the area of smaller catches west of l70oW the 
CPUE ranged from 0 to 10 and averaged 3 in the 
multifilament nets; it ranged from 0 to 19 and av
eraged 8 in the monofilament nets. 

The distribution of age groups of immature chums 
were similar to that for total catches. Both the age 
0.1 fish and the age 0.2 and older chums were less 
abundant east of 170°W. 

Comparison of catches between years. A comparison of 
immature chum salmon catches in the summers of 
1970, 1971, and 1972 is shown in Figure 8. Each 

- n.. r&l o.J J 
Age .2 ond OICStr 

~ . [l rn. [it 

FIGURE 8. Average relative abundance of immature chum 
salmon by so of longitude in summer 1970, 1971 , and 1972. 
(Data from catches in multifilament nets only.) 
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year the distribution was similar with low relative 
abundance of immatures west of 175°W and generally 
higher abundance east of 175°W. Both age groups 
followed this pattern. 

The abundance of age .2 and older chum salmon 
was greater each year than abundance of age .1 chum 
salmon; when age groups were combined, total 
abundance was highest in 1972. The average CPUE 
for age .I fish was 1.3, 0.7, and 2.5, and for age .2 
and older fish it was 4.1, 3.3, and 4.3 in 1970, 1971, 
I972, respectively. 

Percentage composition of the chum catches in the 
three years were as shown below: 

Age 1970 1971 1972 
0.1 23.7 11.9 36.8 
0.2 50.3 51.0 36.4 
0.3 25.9 35.5 24.2 
0.4 1.6 2.3 

Coho, Chinook, and Pink Salmon, and Steelhead Trout 

As stated earlier the summer cruise was designed to 
fish through areas of concentration of sockeye salmon; 
the areas may not necessarily correspond to areas of 
concentration for other species. Most of the coho 
salmon catches in summer I972 were located in the 
western part of the cruise track, west of 176°W (Table 
5). Including catches in monofilament and multifila
ment nets, the number of coho per set ranged from 
0 to 27 fish in this area and totaled 68. The remaining 
seven coho were taken in four sets between 176°W 
and 164°W. Of 67 coho with readable scales, I6% 
were age 1.1, 64% age 2.1, and I9% age 3.1. 

Chinook salmon were taken in most sets throughout 
the area of fishing but usually in small numbers 
(Table 5 ). The largest catch of 16 fish was made 
at the westernmost station (52°00'N, I7l 0 00'E). At 
the other stations where chinook were taken, catches 
ranged from I to 3 fish per set. Most of the chinook 
(I9 fish) were age 1.2, but six age 1.3, three age 2.2, 
and one age 2.3 chinook salmon also were caught. 

Twelve pink salmon were taken during the summer 
cruise, all of which were caught in the western part 
of the fishing area between I7I 0 E and I80° (Table 5 ). 

Catches of steelhead trout were restricted to waters 
east of I80° during the regular gillnet fishing (Table 
5 ). They were caught rather consistently from this 
longitude to the eastern end of the cruise track but 
in relatively low numbers. Catches ranged from 1 
to 11 fish per set except in two sets where no steelhead 
were taken. 

A relatively high proportion of the steelhead caught 
had missing fins, which apparently had been removed 
for marking experiments while the fish were still in 
fresh water. Of the 43 steelhead captured, three had 

dorsal fins missing and four were missing adipose 
fins. 

Comparison of Salmon Catches in Monofilament and Multifila
ment Gillnets 

During the 1972 summer research cruise we con
tinued studies that were begun in 1971 on the relative 
efficiency of monofilament and multifilament gillnets 
for taking salmon (French et al., 1973; Washington, 
1972). The net string consisted of four shackles each 
of five mesh sizes (133, 83, 114, 98, and 64 mm) of 
monofilament and multifilament net for a total of 20 
shackles of each kind of net. The string was made 
up of four alternating units of monofilament and 
multifilament nets; one unit consisted of one shackle 
of each of the five mesh sizes. 

Catches in the monofilament and multifilament 
gillnets for I972 are given in Table 8. For total 
salmon catches, the ratio of catches (monofilament to 
multifilament gillnets) was 2.1 to I. This compares 
quite favorably with the ratio of catches of 2.2 to 1 
obtained in summer 197I (French et al., I973), 
although equal effort for monofilament and multifila
ment nets was used in 1972, whereas the effort was 
unequal in I97l. 

In I972, as in 197I, where the magnitude of catches 
of a given species permitted comparisons, the ratio 
of catches of mono- to multifilament gillnets varied by 
species and mesh size. With only one exception, 
catches of salmon in monofilament gillnets were 
greater than in multifilament gillnets. The excep
tion ·was for chum salmon in the I33-mm mesh size 
where the catches were slightly better in the multifila
ment nets than in the monofilament nets. 

The nets with the greatest relative efficiency (mono
to multifilament nets) for catching sockeye and chum 
salmon were the 64-mm nets; in general, relative 
efficiency decreased as mesh size increased for these 
species. For the large maturing coho salmon, the 
relative efficiency was greatest for the II4-mm mesh 
SIZe. 

The combined relative efficiency for all mesh sizes 
varied only slightly between species. The greatest 
ratio of catches (mono- to multifilament nets) was 
for coho salmon (2.6 to I) followed by sockeye and 
chum salmon (2.3 to 1 and 1.9 to 1 ). 

LONG LINING AND TAGGING 

The tagging studies were conducted during the 
1 0-day period from July 19 to July 28 in an area 
bounded by 176°W and l75°30'E and 47°5I'N and 
49°I5'N. Numbers of salmon caught and tagged and 
numbers taken during simultaneous gillnet fishing are 
given in Table 9. A total of 76 salmon and one 
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TABLE 8. Catches of salmon in monofilament and multifilament gillnets. 

Net fished 

Species Mesh Total no. Catch Ratio of catch 
of size of shackles Total per (mono- to 

salmon (mm) Material1 fished catch shackle multifilament) 

Sockeye 64 M 76 452 5.95 3.8 
B 76 JIB 1.55 

83 M 76 610 8.03 3.3 
B 76 188 2.47 

98 M 76 527 6.93 2.1 
B 76 256 3.37 

114 M 76 384 5.05 1.4 
B 76 271 3.57 

133 M 76 75 .99 1.1 

B 76 69 .91 
Chum 64 M 76 162 2.13 9.7 

B 76 17 .22 
83 M 76 409 5.38 2.1 

B 76 199 2.62 
98 M 76 393 5.17 2.0 

B 76 193 2.54 
114 M 76 312 4.11 1.4 

B 76 223 2.93 
133 M 76 71 .93 0.8 

B 76 85 1.12 
Coho 83 M 76 3 .04 4.0 

B 76 .01 
98 M 76 6 .08 2.0 

B 76 3 .03 
114 M 76 22 .29 9.7 

B 76 2 .03 
133 M 76 23 .30 1.5 

B 76 15 .20 

ToTALz M 380 3,476 9.09 2.1 
B 380 1,657 4.29 

1 M = monofilament, B= braided or multifilament. 
2 Includes a few pink and chinook salmon. 

TABLE 9. Numbers of salmon and steelhead trout caught and (in parentheses) tagged during the tagging phase1 of 

the research cruise, july 19-July 28, 1972. 
-- -··· ·- --

Species 

Fishing gear Sockeye Chum Coho Chinook Steelhead trout Total 

Long line 4 41 35 6 I 87 

(4) (35) (32) (5) (I) (77) 

Gillnet 0 14 112 17 3 146 

(8 shackles) 

1 Total area of fishing and tagging extended from 176°00'W to 175°30'E and from 4r 50'N to 49°l5'N. 

77 
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steelhead trout was tagged during the 10-day fishing 
period. Most of the fish tagged were chum and 
coho salmon. Simultaneous fishing with the short 
string of gillnets established that coho salmon, the 
target species for tagging, were in the area fished and 
they formed the primary catch in the gillnets. The 
larger catch of coho over that of the relatively small 
chum and sockeye salmon (apparently immatures) 
was possibly due to the large mesh sizes used-133- and 
152-mm. The chum and sockeye salmon were not of 
a size to be taken readily in those mesh sizes. 

The tagging was conducted primarily for determin
ing area of origin of maturing coho salmon found in 
the summer in this part of the ocean; coastal returns 
would be expected in 1972. The other species were 
mainly immature fish and coastal returns are not 
expected until 1973 or later. 
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STATISTICS OF JAPANESE MOTHERSHIP 
SALMON FISHERY 

by A. E. Peterson 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for theJapanese mothership 
salmon fishery in 1971 (INPFC, 1973) are listed with 
corresponding data for 1952-70 (Peterson, 1973) in 
Table 10. The statistics for the 20-year period are 
shown in Figures 9 to 13 by species. 

SocKEYE SALMON 

The catch of 3.6 million sockeye salmon in 1971 
was the lowest since the early years (1952-54) of the 
fishery (Fig. 9). Fishing effort in 1971 was similar 
to that of recent years. Sockeye CPUE in 1971 was 
the lowest ever recorded in the fishery. Best catches 
were made southwest of the western Aleutian Islands 
in late May. In mid July, good catches of sockeye 
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FIGURE 9. Sockeye salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160"E to 
175"W, 1952-71 (entire season). 
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TABLF.IO. Japanese mothership salmon fishery- catch, fishing effort, and catch per unit ofeffort-160°E to 175°W, 
1952-71. 

Species 
---

Year Sockeye1 Pink2 Chum1 Coho3 Chinook1 TotaJl 

Catch-Tlwusands of fish 

1952 738 698 629 24 2,091 
1953 1,534 2,892 2,678 307 3 7,414 
1954 3,382 2,698 8,254 675 57 15,071 
1955 9,456 9,108 14,012 1,467 43 34,164 
1956 8,702 6,589 15,316 3,393 117 34,170 
1957 19,403 17,204 8,877 193 25 46,042 
1958 10,708 7,859 14,048 3,106 38 35,832 
1959 9,125 18,642 12,856 1,359 63 42,326 
1960 12,879 1,826 10,517 862 180 26,324 
1961 12,998 3,226 6,128 281 31 22,704 
1962 10,590 1,011 6,372 1,531 122 19,755 
1963 8,902 6,242 5,858 1,889 88 23,475 
1964 7,097 2,198 8,640 3,529 410 21,964 
1965 12,038 4,238 6,037 1,172 185 23,864 
1966 7,254 2,457 8,562 466 208 19,046 
1967 8,087 7,698 6,848 225 127 23,060 
1968 6,373 3,609 8,107 805 362 19,563 
1969 5,935 6,862 7,721 1,144 554 22,488 
1970 6,944 1,573 9,639 180 437 18,925 
1971 3,554 7,833 9,968 452 206 22,384 

Fishing effort-Tlwusands of tans 
1952 471 394 471 199 471 471 
1953 1,314 1,027 1,314 619 1,314 1,314 
1954 2,547 2,265 2,547 1,253 2,547 2,547 
1955 5,761 4,511 5,761 2,392 5,761 5,761 
1956 8,729 6,908 8,729 3,127 8,729 8,729 
1957 6,213 4,180 6,213 1,262 6,213 6,213 
1958 7,207 5,628 7,207 2,681 7,207 7,207 
1959 7,096 5,957 7,096 1,226 7,096 7,096 
1960 6,518 5,921 6,518 2,848 6,518 6,518 
1961 4,994 4,538 4,994 1,459 4,994 4,994 
1962 5,851 4,918 5,851 2,231 5,851 5,851 
1963 5,954 5,186 5,954 1,399 5,954 5,954 
1964 7,518 6,586 7,518 2,307 7,518 7,518 
1965 6,110 5,165 6,110 1,488 6,110 6,110 
1966 5,195 4,207 5,195 693 5,195 5,195 
1967 5,231 4,120 5,231 525 5,231 5,231 
1968 5,925 4,838 5,925 1,025 5,925 5,925 
1969 6,217 5,160 6,217 928 6,217 6,217 
1970 6,028 5,120 6,028 1,002 6,028 6,028 
1971 5,839 4,720 5,839 382 5,839 5,839 

Catch per unit of effort- Number of fish per tan 
1952 1.57 1.77 1.34 0.12 0.0021 4.44 
1953 1.17 2.82 2.04 0.50 0.0023 5.64 
1954 1.33 I.l9 3.24 0.54 0.0224 5.92 
1955 1.64 2.02 2.43 0.61 0.0075 5.93 
1956 1.00 0.95 1.75 1.08 0.0134 3.91 
1957 3.12 4.12 1.43 0.15 0.0040 7.41 

Continued ... 
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Year 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
19!)7 
1968 
1969 
1970 
1971 

1 May-August. 
2 June-August. 

Sockeye1 

!.49 
1.29 
1.98 
2.60 
1.81 
1.50 
0.94 
1.97 
1.40 
1.55 
1.08 
0.95 
1.15 
0.61 

3 July-August, and excluding Bering Sea. 

TAIILE 10. 

Pink2 

1.40 
3.13 
0.31 
0.71 
0.21 
1.20 
0.33 
0.82 
0.58 
1.87 
0.75 
1.33 
0.31 
1.66 

Continued. 

Specie~ 
------

Chum1 Coho• Chinook1 TotaJl 

1.95 1.16 0.0053 4.97 
1.81 !.II 0.0089 5.96 
1.61 0.30 0.0276 4.04 
1.23 0.19 0.0062 4.55 
1.09 0.69 0.0209 3.38 
0.98 1.35 O.Oi48 3.94 
1.15 1.53 0.0545 2.92 
0.99 0.79 0.0303 3.79 
1.65 0.67 0.0400 3.67 
1.31 0.43 0.0243 4.41 
1.37 0.79 0.0610 3.30 
1.24 1.24 0.0891 3.62 
1.60 0.18 0.0725 3.14 
1.71 1.18 0.0353 3.83 

Sources: 1952- 70from Peterson (1973); 1971 from INPFC (1973). 
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FIGURE II. Chum salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
175°W, 1952-71 (entire season). 
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were taken south of the central Aleutians (INPFC, 
1973). 

PINK SALMON 

The 1971 catch of 8.2 million pink salmon (7.8 
million excluding May catches) exceeded catches in 
1967 and 1969 and was the highest since 1959 (Fig. 
10). The 1971 pink salmon CPUE was the best 
since 1967. Highest catches were taken southwest of 
the western Aleutian Islands in late June (INPFC, 
1973). 

CHUM SALMON 

The 1971 catch of nearly I 0 million chum salmon 
slightly exceeded the 1970 catch and was the highest 
since 1960 (Fig. 11 ). Chum salmon CPUE in 1971 
was the highest since 1959. Best chum salmon catches 
were taken in the northern Bering Sea east of 175°E 
in July (INPFC, 1973). 

CoHo SALMON 

The 1971 catch of 454,000 coho salmon (452,000 
excluding catches before July 1) was better than in 
1970 but less than in 1969 (Fig. 12). Fishing effort 
for coho was the lowest since the first year ( 1952) 
of the fishery. Best catches were taken east of 175°E 
south of the Aleutian Islands in July (INPFC, 1973). 

CHINOOK SALMON 

The 1971 catch of 206,000 chinook salmon was 
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FIGURE 13. Chinook salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
I75°W, 1952-71 (entire season). 

much lower than in the preceding three years (Fig. 
13). The 1971 CPUE was also down. Best catches 
of chinook salmon in 1971 were made in the northern 
Bering Sea east of l75°E in July (INPFC, 1973). 

LITERATURE CITED 
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PETERSON, A. E. 1973. Statistics of Japanese mothership 
salmon fishery. INPFC, Annu. Rep. 1971: 120-122. 

BLACKCOD STUDIES, 1971-72 

by Herbert H. Shippen 

The current program of research on the biology of 
blackcod*, Anoplopoma fimbria, and condition of stocks 
off the Pacific coast of the United States began in 
1971. During 1972 emphasis was placed on a tagging 
effort encompassing the area from southern Cali
fornia to southeastern Alaska. Research cruises that 
have contributed to these blackcod studies are listed 
in Table 11. 

The National Marine Fisheries Service has been 
encouraging and assisting other agencies in a cooper
ative blackcod tagging effort. For example, the 
NMFS has provided tagging supplies and data 
processing support to the California Department of 
Fish and Game. Tagging equipment and instruc
tions were also furnished scientists aboard the Soviet 
research trawler Ogon for tagging blackcod off Wash
ington and Oregon during the summer and fall of 
1972. 

Personnel of the NMFS Northwest Fisheries Center 
in Seattle have conducted investigations of the status 
of blackcod stocks off Washington and Oregon, made 
comparisons between the catches of trawl and trap 
gears for blackcod, and released tagged specimens off 
southeastern Alaska; in Puget Sound, Washington; 
and off northern Oregon. 

FISHING OPERATIONS AND ExPERIMENTAL PROCEDURES 

The principal fishing method currently employed by 
the NMFS in its blackcod investigations is the trap as 
described by High (1971 ). These traps are collapsible 
steel mesh boxes measuring .86 m X .86 m X 2. 54 m 
(34 inches X 34 inches x 96 inches). In one end there 
is a tunnel of nylon webbing that forms a funnel 
entrance which enables the blackcod to enter but 
makes escape difficult. From 5 to 10 traps are 
fished on a ground line at intervals of either 90 m 
(50 fathoms) or 180m (100 fathoms) . Each trap is 
baited with chopped frozen herring m a perforated 

*Known as "sablefish" in U .S. industry. 
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TABLE 11. Research cruises contributing toward U.S. blackcod studies, 1971-72. 

Agency1 Vessel Cruise no. Cruise period Area of operation Activity 

NMFS John N. Cobb 7104 April-June 1971 Washington and Oregon Resource assessment 
NMFS John N. Cobb 7107 October 1971 Oregon Gear comparison 

NMFS John N. Cobb 7202 February 1972 Puget Sound, Washington Tagging 

NMFS George B. Kelez 7201 February-March 1972 Southeastern Alaska Tagging and resource assessment 
CDF&G N. B. Scofield May-August 1971 California Tagging 
CDF&G N. B. Scofield May 1972 California Tagging 

NMFS Tonquin 7203 August-September 1972 Oregon Tagging and trap evaluation 
TINRO Ogon July-November 1972 California to British Tagging 

Columbia 

1 NMFS=National Marine Fisheries Service (Northwest Fisheries Center, Seattle), National Oceanic and Atmospheric Ad
ministration, U.S. Department of Commerce. 
CDF&G=California State Department ofFish and Game (Marine Resource Operations Laboratory, Menlo Park, California). 
TINRO=Pacific Scientific Research Institute of Marine Fisheries and Oceanography, Vladivostok, U.S.S.R. 

plastic container. Traps are usually fished for at 
least 24 hours. Sometimes a device to close the en
trance to the trap after a specific period is employed. 

Blackcod captured during research cruises have been 
utilized in the following ways. Either the fish are 
killed for determination of sex, stomach contents, age, 
or maturity composition (e.g., John N. Cobb cruise 
7104) or they are retained alive aboard the research 
vessel to be released in tagging studies (e.g., George 
B. Kelez cruise 7201 ). 

The weight of the catch is determined from the sum 
of the estimated weights of fish in the catch. In
dividual weights are estimated from length measure
ments by means of a length-weight formula: W= 
0.0000058 L3·14 where W is round weight in kilograms 
and L is fork length in centimeters. The length
weight relation was derived by Kennedy and Pletcher 
(1968) from measurements of 225 blackcod of both 
sexes. 

BLACK COD T A GOING 

During 1971- 72 the NMFS and cooperating 
agencies carried out a program of tagging blackcod. 
The range covered by releases of tagged specimens 
extended from southern California to southeastern 
Alaska. A total .of 14,129 tagged fish was released 
consisting of 5,887 tagged by NMFS personnel, 3,177 
by cooperating scientists of the California Department 
of Fish and Game, and 5,065 by Soviet scientists. 

Tagging Cruises 

In Puget Sound by the RV John N. Cobb, 1972. From 
February 1 to 9, 1972, the RV John N. Cobb (cruise 
7202, see Table 11) engaged in otter trawl fishing 
at Holmes Harbor in Puget Sound, Washington 
(48°10'N-122°32'W). Sixty-four incidentally caught 
juvenile blackcod were released with yellow anchor 

tags, series BB07500-7563. Juvenile blackcod are of 
particular interest since over the years, several small 
blackcod tagged in Puget Sound have been recaptured 
(as adults) in the North Pacific Ocean and eastern 
Bering Sea. 

Off southeastern Alaska by the RV George B. Kelez, 1972. 
An objective of cruise 7201 of the RV George B. Kelez 
was to capture, tag, and release blackcod in south
eastern Alaska. Blackcod traps were set at various 
depths to locate areas of abundance. Fishing was 

FIGURE 14. Location of areas fished during RV George B. Kelez 
cruise 7201, February-March 1972. 
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TABLE 12. Blackcod tagging by the U.S. National Marine Fisheries Service in southeastern Alaska: RV George B. 
Kelez cruise 7201, February-March 1972. 

Tag series Number tagged Tag type 

BB03000-3099 99 Anchor 
BB031 00-3280 181 Anchor 
BB08000-8085 85 Anchor 
BB08086-8349 261 Anchor 
AAOS000-5036 37 Spaghetti 
AA05037-5049 13 Spaghetti 
BB0328I- 4149 869 Anchor 
BB08350-9152 802 Anchor 
AAOSOS0-5099 50 Spaghetti 

ToTAL 2,397 

1 LCS Lower Chatham Strait. 
UCS= Upper Chatham Strait. 
BMC= Behm Canal. 

Tag color 

Yellow 
Yellow 
Orange 
Orange 
Yellow 
Yellow 
Yellow 
Orange 
Yellow 

----

Release area1 

LCS 
ucs 
LCS 
ucs 
LCS 
ucs 
BMC 
BMC 
BMC 

Period 

2/ 10- 2/ 15/72 
2/24- 2/29/72 
2/ 14- 2/23/72 
2/24-2/29/72 
2/1 1- 2/1 6/72 
2/24/72 
3/1 - 3/ 10/72 
3J I- 3f l0/72 
3/ 1- 3/ 1 OJ72 

TABLE 13. Blackcod tagging by the California Department of Fish and Game on RV N. B. Scofield in cooperation 
with the U.S. National Marine Fisheries Service during 1971 and 1972. 

·Tag series Number tagged Tag type 

BB 0001 - 0733 685 Anchor 

BB 0734- 1994 1,196 Anchor 
AA 0001-0641 634 Spaghetti 

BB 6000-6256 247 Anchor 
BB 6257- 6675 415 Anchor 

ToTAL 3,177 

Period 

5/1 9- 6/8/71 

7/27- 8/ 11 /71 

5/6- .'i/7/72 
5/8- 5/ 16/72 

Area 

Southern California 
(Channel Islands to 
San Diego) 
Central California 
(Point Sur to San 
Francisco) 
Eel Canyon 
Mendocino, Mattole, and 
Delgada Canyons 

Depth (m) 

252-1080 

180- 1080 

180- 1080 
180- 1080 

TABLE 14. Summary of blackcod tagged August 31 - September 16, 1972, from the chartered research vessel Tonquin 

off Cape Lookout, Oregon (45°2l'N- J24°25'W), by the U.S. National Marine Fisheries Service. 

Date Tag series Number tagged C:>lor of tag 

August 31 BB04150- 4730 571 Yellow 
September 2 BB04 731-5056 320 Yellow 
September 3 BB05757-5486 428 Yellow 
September 4 BB05487-5828 334 Yellow 
September 7 BB05829-5999 166 Yellow 

BB07000-7328 328 Yellow 
September 9 BB07329-7667 212 Yellow 
September I 0 BB07768-7817 150 Yellow 
September 12 BB07818-7999 177 Yellow 

BB09153-9438 266 Orange 
September 14 BB09439-9543 87 Orange 
September 16 BB09544-9953 387 Orange 

TOTAL 3,426 
----

83 
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confined to the three areas indicated in Figure 14. 
The numbers of blackcod tagged and released by the 
George B. Kelez, February-March 1972, and a descrip
tion of the tags used are shown in Table 12. 

Off California by the N. B. Scofield, 1971-72. In 
cooperation with personnel of the State of California 
Department of Fish and Game who did the actual 
tagging, NMFS furnished tags and data processing 
services. Table 13 shows the disposition by area and 
depth of the 3,177 tagged blackcod released in 1971 
and 1972 from the N. B. Scofield. 

Off Oregon by the Tonquin, 1972. As part of a cruise 
by the chartered research vessel Tonquin (cruise 7203, 
see Table II) to test the effectiveness of various col
lapsible-type traps for blackcod, 3,426 adult blackcod 
were tagged and released off Cape Lookout, Oregon 
(45°21 'N-124°25'W), August 31-September 16, 1972. 
Table 14 gives a summary of number of fish tagged. 
A comparison of the catches of blackcod by the dif
ferent collapsible-type traps is presented in the last 
section of this paper. 

Off California to British Columbia by the Ogon, 1972. 
During the summer and fall of 1972, American and 
Soviet fishery agencies cooperated in tagging blackcod. 
The principal areas of operation were off Washington 
and Oregon, but the tagging effort also extended into 
northern California. The Soviets provided the re
search trawler Ogon, fishing skills, and tagging per
sonnel, while the United States furnished tags, equip
ment, and data processing services. The Ogon's 
personnel released 5,065 trawl-caught blackcod. All 
tags used in the joint effort carry the address of the 
Northwest Fisheries Center in Seattle where the data 
from tag returns will be compiled. 

RESOURCE AsSESSMENT AND BIOLOGY OF BLACKCOD 

Distribution and Abundance of Blackcod, 1971 

Cruise 7104 of the John N. Cobb. Cruise objectives 
included a study of the distribution and abundance 
of blackcod in waters of the Upper Continental Slope 
between 274 and 823 m (150 and 450 fm). Strings of 
blackcod traps, five traps per string, were set at 91-m 
(50-fm) depth intervals. After approximately 24 
hours each string was retrieved, the catch enumerated 
by species, biological data collected, and the string 
reset at the same depth for a second 24-hour period. 
Dissolving magnesium links were employed to close 
the traps after 24 hours in the event that the gear 
could not be retrieved on schedule. 

Three areas off the coast ofWashington and Oregon 
were included in the survey (Fig. 15). Area COL 
(Columbia River) was surveyed twice, during April 
21 - 26 and May 26-June 1, 1971; areas WIL (Wil-

47°N-------+--------------

COL 

CLO 

45°N------~~--------------~--------~ 

FIGURE 15. Areas surveyed by RV John N. Cobb cruise 7104, 
April-June 1971, and cruise 7107, October 1971. 

lapa) and CLO (Cape Lookout) were surveyed once 
each, April 26-May 1 and June 1--4, 1971, respec
tively. 

Catch (weight and number offish) and effort (trap
hours) for each area and 100-m depth stratum are 
given in Table 15. The original cruise plan did not 
include fishing shallower than 300 m, but because of 
poor catches deeper than 800 m and better catches 
at about 300 m, fishing effort was shifted to the 200-
299-m stratum later in the cruise. The unit of 
fishing effort is the trap-hour. A trap-hour is one 
trap fished for one hour; a five-trap string fished for 
24 hours is an effort of 120 trap-hours. 

Catch per unit of effort is shown in Table 16 for 
each area and depth stratum. The area off the 
Columbia River (COL) had a greater relative abun
dance than either the Cape Lookout area (CLO) to 
the south or the Willapa Bay area (WIL) to the north. 
Catch per unit of effort by depth stratum for the 
three areas combined is shown in Figure 16. There 
is a gradual decline in catch per unit of effort with 
increasing depth, but whether this decline is due to 
reduced abundance or a possible decrease in the 
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TABLE 15. Weight of catch (kg), number of fish, and fishing effort (trap-hours) by area, date of survey, and depth 
stratum for blackcod taken during RV John N. Cobb cruise 7104, April-June 1971. 

Depth (m) 
-----

Area1 and date 200-299 300-399 400-499 500-599 600-699 

Weight of catch (kg) 
COL (4/21 - 26) 281.151 439.117 122.559 228.506 
WIL (4/26- 5/ 1) 143.876 420.658 213.353 175.608 344.935 
COL (5/26-6fl ) 533.149 287.135 190.419 332.130 144.792 
CLO (6/ 1- 4) 97.700 75.774 59.071 191.998 120.904 

TOTAL 774.725 1,064.718 901,960 822.295 839.137 

Number of fish 

COL(4/21-26) 117 116 44 83 
WIL (4/26-5/ 1) , 50 150 78 76 109 
COL(5/26-6/ l) 264 Ill 65 113 67 
CLO (6/1-4) 60 34 28 92 63 

ToTAL 374 412 287 325 322 

Fishing effort (trap-hours) 
COL (4/21-26) 240 240 240 240 
WIL (4/26-5/ 1) 100 360 240 240 275 
COL (5/26-6/ 1) 240 235 230 240 240 
CLO (6fl- 4) 285 265 240 240 265 

ToTAL 625 1,100 950 960 1,020 

1 See Figure 15. 

70Q-799 800-899 

70.662 33.126 
96.947 49.186 

165.780 
22.386 

355.775 82.312 

35 18 
43 24 
94 
15 

187 42 

120 120 
336 240 
240 
285 

981 360 

Total 

1,175.121 
1,444.563 
1,653.405 

567.833 

4,840.922 

413 
530 
714 
292 

1,949 

1,200 
1,791 
1,425 
1,580 

5,996 

TABLE 16. Catch per unit of effort (kg per trap-hour) by area and depth stratum for blackcod taken during RV John 

N. Cobb cruise 7104, April-June 1971. 

Area 1 and date 

COL (4/21-26) 
WIL (4/26-5/1) 
COL (5/26- 6/1) 
CLO (6/1-4) 

ToTAL 

t See Figure 15. 

Depth (m) · 

200-299 300-399 400-499 500-599 600-699 700-799 800-899 

1.44 
2.22 
0.34 

1.24 

1.17 
1.17 
1.22 
0.29 

0.97 

1.83 
0.89 
0.83 
0.2.'> 

0.95 

0.51 
0.73 
1.38 
0.80 

0.86 

0.95 
1.25 
0.60 
0.46 

0.82 

0.59 
0.29 
0.69 
0.08 

0.36 

0.28 
0.20 

0.23 

Total 

0.98 
0.81 
1.16 
0.36 

0.81 

TABLE 17. Percentage of female blackcod captured by trap during John N. Cobb cruise 7104, April-June 1971, by area 
and depth stratum. 
-----==== ·•======= 

Depth (m) 

200-299 300-399 400-499 500-599 600-699 700-799 800-899 Total 
Areal and date % No.1 % No. % No. % No. % No. % No. % No. % No. 

COL (4/21-26) 
WIL ( 4/26-5/ 1) 
COL (5/26-6/1) 
CLO (6/ 1-4) 

ToTAL 

t See Figure 15. 

82 50 
76 263 
71 59 

76 372 

85 112 
85 150 
75 88 
65 34 

80 384 

2 Sample size, males and females combined. 

76 116 
81 78 
66 64 
39 28 

71 286 

52 44 
59 76 
61 113 
32 92 

51 325 

55 83 
71 109 
43 67 
27 63 

52 322 

47 34 
63 43 
30 94 
20 15 

40 186 

44 18 
62 24 

55 42 

68 407 
74 530 
63 689 
43 291 

64 1,917 

85 
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FIGURE 16. Relative abundance (kilograms per trap-hour) by 
depth stratum of blackcod captured by trap during RV john 
N. Cobb cruise 7104, April-June 1971. 
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FIGURE 17. Percentage by depth stratum of female blackcod 
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captured during RV john N. Cobb cruise 7104, April-June 
1971. 
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FIGURE 19. Rate of growth for male blackcod determined by 
otoliths taken in 1971 as compared with that determined by 
Pruter (1954) from scales. 
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FIGURE 20. Rate of growth for female blackcod determined 
from otoliths taken in 1971 as compared with that determined 
by Pruter (1954) from scales. 

1.0 
G) 

457 M 

"' "" 0.8 
.... 
a: 
0 ... ... 
"" 0.6 
0.. o All .. 
a: 
1-

:5 0.4 
.... 
z 
::::> 

~ 0.2 
0.. 

X 
0 183M 1-.. o 274M 
0 0 

0 100 200 300 400 500 600 700 
CATCH PER UNIT OF TRAWL EFFORT (kg) 
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time during RV John N. Cobb cruise 7107, October 1971. 
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effectiveness of traps with depth has yet to be deter
mined. 

A general decline in the percentage of female 
blackcod and an increase in the proportion of males 
in the catch was also apparent with depth (Fig. 17). 
This trend occurred in each of the areas surveyed 
(Table 17). Overall, however, nearly two-thirds 
(64% ) of the catch made during the cruise was female. 
There is also some evidence from the results of John 
N. Cobb cruise 7107 which suggests that blackcod 
traps may be selective for females. 

The average length of blackcod, both male and 
female, captured during RV John N. Cobb cruise 7104 
for all areas combined was least in the shallowest 
and deepest strata fished. The largest males and 

females occurred in the 400-499-m stratum but, unlike 
the males, another mode of large females was also 
present in the 600-699-m stratum (Fig. 18). There 
was much variability, however, with respect to average 
size between and within the areas and depth strata 
fished (Table 18). 

Age structure of the blackcod population was in
vestigated through otoliths collected from the first 
10 specimens processed at each station. The otoliths 
were interpreted by the Federal-State Age Analysis 
Unit at the Northwest Fisheries Center in Seattle, 
Washington. The otolith readers were inexperienced 
at aging blackcod, but their initial results are shown 
in Table 19. For comparison with an age analysis 
made by Pruter (1954) from blackcod scales, Figures 

TABLE 18. Mean fork lengths ofblackcod captured during RV John N. Cobb cruise 7104, April-June 1971, by area and 
depth stratum. 

Dep.th (m) 

200-299 300-399 400-499 500-599 600-699 .700-799 800-899 Total 
Area1 and date Cm No. Cm No. Cm No. Cm No. Cm No. Cm No. Cm No. Cm No. 
·-----· 
Males 

COL (4/21-26) 53.06 17 63.18 28 54.76 21 56.89 37 53.39 18 52.70 10 56.59 131 
WIL (4/26- 5/ 1) 59.33 9 59.08 25 56.00 15 55.22 31 56.22 32 52.31 16 53.33 9 56.05 137 
COL (5/26- 6/ 1) 51.19 63 58.68 22 55.41 22 56.95 44 54.34 38 52.80 66 54.08 255 
CLO (6/ 1- 4) 49.71 17 57.00 12 56.88 17 56.95 63 53.78 46 51.42 12 54.94 167 

ToTAL 51.73 89 57.29 76 58.48 82 56.32 159 55.18 153 52.68 112 53.00 19 55.16 690 

Females 
COL (4/21-26) 61.59 95 71.59 88 69.17 23 67.39 46 60.81 16 59.88 8 66.28 276 
WIL (4/26-5/1) 64.66 41 64.32 125 64.61 63 62.51 45 69.08 77 62.81 27 60.20 15 64.87 393 
COL (5/26-6/1) 57.39 200 63.18 66 67.62 42 68.33 69 63.14 29 59.50 28 61.52 434 
CLO (6/1-4) 54.98 42 59.32 22 59.64 II 60.38 29 62.41 17 56.33 3 58.48 124 

ToTAL 58.09 283 62.88 308 67.97 204 65.48 166 66.93 169 60.86 74 60.09 23 62.95 1,227 

1 See Figure 15. 

TABLE 19. Age and growth as determined from otoliths taken from trap-caught blackcod captured during John N. 
Cobb cruise 7401 off Washington and Oregon, April-June 1971. 

Age (years) 

3 4 5 6 7 8 9 
Sample 

10 II 12 13 14 total 

Males 
No. offish 3 21 45 56 37 14 3 ). 2 182 
Mean fork length (em) 48.3 49.7 52.5 55.6 57.5 61.5 66.7 72.0 63.5 55.2 
Range in fork length (em) 

Lower 46 45 44 48 49 55 59 72 58 44 
Upper 50 54 61 68 67 72 71 72 69 72 

Females 
No. offish 2 19 48 86 71 39 16 7 3 I 293 
Mean fork length (em) 50.5 50.1 56.1 62.5 67.1 72.7 75.1 78.3 82.0 77.0 82.0 64.4 
Range in fork length (em) 

. Lower 47 43 49 49 53 63 66 67 79 77 - 82 43 
Upper 54 57 70 77 84 87 88 86 87 77 82 88 
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19 and 20 show calculated average lengths by age for 
males and females, respectively. 

Abundance of Blackcod by Depth, 1972 

In addition to blackcod tagging in southeastern 
Alaska another objective of cruise 7201 of the RV 
George B. Kelez was to assess the relative abundance 
of blackcod by depth stratum. The catch in numbers 
and by weight, effort in trap-hours, and catch per unit 
of effort by depth stratum are shown in Table 20. 
The location of the three areas surveyed is indicated 
in Figure 14. In each area of investigation the re
lative abundance increased with depth of fishing. 

Record of Growth of Tagged Blackcod 

A blackcod captured at Cape Lookout, Oregon 
(45°20'N-124°20'W), on September 7, 1972, by the 
chartered research vessel Tonquin (cruise 7203, Table 
II) carried a dart tag that had been attached by 
scientists of the Fish Commission of Oregon on May 
9, 1963. The specimen had been at liberty for 9 
years and 4 months, and had increased from 58 to 
75 em (fork length). The original release location 
was 46°00'N-124°50'W, about 40 nautical miles 
north of the place of recovery. 

GEAR CoMPARISON AND TRAP EvALUATION STUDIES 

Comparison ofCatches by Traps and Trawl off Oregon, 1971 

The principal objective of cruise 7107 of the John 
N. Cobb (Table II) was to compare the catches of 
traps and trawl fished at the same time and place as 
means of evaluating the catch ability of traps (Parks, 
1973). The area in which the experiments were con
ducted was the COL area shown in Figure 15. Un
fortunately, stormy weather reduced the fishing time 
so that only a few comparisons could be made, but 
the results are presented in Table 21. In all strata 
fished the traps took larger fish and a greater per
centage of females than did the trawl. Comparison 
of weight caught per unit of effort suggests that one 
hour of trawling is equivalent to 389 trap-hours, or 
about 16 traps fished for 24 hours. Comparison of 
numbers of fish caught per unit of effort suggests 
that one hour of trawling is equivalent to 777 trap 
hours, or about 32 traps fished for 24 hours. The 
relationship between catch per unit of effort (kg) 
for the two gears is shown in Figure 21. The few 
points available suggest a positive correlation between 
catches by trap and trawl but many more observa
tions are required before a reliable relationship can 
he determined. 

The only depth stratum where significant numbers 
of blackcod were taken by both trawl and trap was 
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FIGURE 22. Length and sex composition of blackcod taken by 
trap and by trawl gear fished at the same time at 457 m 
during RV John N. Cobb cruise 7107 off the Columbia River 
in October 1971. 

457 m (250 fm). A comparison of the length-sex 
composition of catches by the two gears indicates 
considerable differences (Fig. 22). The trap catch 
was mostly (78%) female while the trawl catch was 
only 36% female. The mean fork length of trap
caught fish was 68.6 em in contrast with 54.6 em for 
the trawl catch. The very largest fish taken by both 
gears were females, but within the length range 
common to the catches by both gears (47- 72 em), 
the trap catch was 62.5% female while the trawl catch 
was only 35% female. 

The data presented in Figure 22 are the results of 
only a single observation (one hour of trawling and 
436 hours of trap fishing). Should additional ex
perience indicate that trawls and traps regularly 
sample different components of the blackcod popula
tion, an effort should be made to determine which 
gear provides the more representative samples. The 
comparison of longline blackcod catches with catches 
by trawl and trap gears should also be examined. 
Because of other research priorities, however, no 
further investigation of these problems is currently 
planned. 

Comparison of Collapsible- Type Traps off Oregon, 1972 

During cruise 7203 of the Tonquin, eight different 
types of collapsible blackcod traps were tested to de
termine which produced the best catches. The ex
perimental traps were fished in four strings arranged 
so that each type appeared only once in each string 
and with the trap order varied between strings to 
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TABLE 20. Summary of blackcod catch and effort by area and depth in southeastern Alaska: RV George B. Kelu. 

cruise 7201, February-March 1972. 
~-=-----=-~---

Catch 
per unit 

Total Mean Kg of 
Depth Effort2 Catch weight length per effort 

Area1 (m) (trap-hours) (no.) (kg) (em) fish (kg) 

L:~wer Chatham Strait (LCS) 300-399 196 3.744 71.000 3.744 .019 
400-499 660 43 153.555 69.139 3.571 .233 
500-599 1,045 80 273.965 68.062 3.425 .262 
600-699 755 116 410.355 68.810 3.538 .544 

ToTAL 2,656 240 841.619 68.629 3.507 .317 

Upper Chatham Strait (UCS) 450-499 200 15 21.127 51.466 1.408 .106 

500-549 2,179 348 568.979 53.790 1.635 .261 

550-599 574 98 170.332 54.816 1.738 .297 

ToTAL 2,953 461 760.438 53.932 1.650 .236 

Behm Canal (BMC) 500-549 2,566 696 1,753.031 61.681 2.519 .683 

550-599 3,693 1,038 2,714.628 62.345 2.615 .735 

ToTAL 6,259 1,734 4,467.659 62.078 2.577 .714 
----- ---

1 See Figure 14. 
2 Effort is in terms of number of hours fished by the traps. 

TABLE 21. Comparison of blackcod catches by trap and trawl at the same location and time off the Columbia River 
in October 1971, RV John N. Cobb cruise 7170. 

--· -
Catch per 

Mean Mean wt. unit of 
Depth No. of Weight length per fish Percent effort 

(m) Gear Effort1 fish (kg) (em) (kg) female (kg) 

183 · Trap 415 7 29.8 71.28 4.26 100 .072 
Trawl . 1.02 

274 Trap 117 2 4.1 57.00 2.05 .035 
Trawl 1.00 45 47.8 46.47 1.06 33 47.8 

366 Trap 240 76 223.5 63.57 2.94 72 .931 
Trawl2 56.83 2.40 50 

457 Trap 436 113 415.3 68.59 3.67 78 .953 
Trawl 1.00 340 606.3 54.61 1.78 36 606 

TOTAL Trap 1,208 198 672.7 66.64 3.40 76 .557 
Trawl 3.02 385 654.1 53.66 1.70 37 217 

1 Traps: Trap-hours-five traps fished for 24 hours= 120 trap-hours. Fishing times ranged from 20 to 30 hours. 
Trawl: Hours of trawling with 400-mesh Eastern type trawl. 

2 Net snagged and torn. Unknown part of catch lost. Only six specimens captured. 

reduce any effect that pos1t10n m the string might 
have upon catch results. 

On the basis of numbers of blackcod captured, four 
trap types covered with synthetic webbing averaged 
14.6 fish per lift as compared with 11.4 fish for four 
trap types covered with 5.1 em x5.1 em (2 inches X 

2 inches) metal mesh. The most effective materials 
tested for covering and tunnels in the web-covered 
traps were white (natural) nylon (18.1 fish per lift), 
black (treated) nylon (15.6 fish per lift), and black 

polypropylene (14.8 fish per lift). The most effective 
metal mesh-covered traps had tunnel entrances of 
black polypropylene (13.9 fish per lift) and white 
nylon (11.8 fish per lift). The least effective traps 
tested were a metal mesh-type with an orange poly
propylene tunnel (10. 7 fish per lift), a web-covered 
trap of orange polypropylene (9.7 fish per lift), and a 
metal mesh-covered trap with a black nylon tunnel 
(9.6 fish per lift). 
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KING AND TANNER CRAB FISHERY OF 
THE UNITED STATES IN THE 

EASTERN BERING SEA, 1972 

by Peter B. Jackson* 

The U.S. fisheries for king crabs, Paralithodes 
camtschatica, and tanner crabs, Chionoecetes bairdi, in the 
eastern Bering Sea are confined to those waters 
between 54°36' and 60°00'N easterly of the United 
States-Russia Convention Line of 1867. This area 
includes the Bering Sea waters adjacent to the Alaska 
Peninsula north of 54°36'N with the exception of 
some specific waters in False Pass (Fig. 23). The 
U.S. crab fleet during 1972 utilized that portion of 
these grounds south of 58°N between 171 °00' and 
160°00'W. 

Due to the presence of foreign crab fleets, the U.S. 
king crab fishery in the eastern Bering Sea is regulated 
on a different basis than are fisheries for this species 

* Alaska Department of Fish and Game, Kodiak. 

elsewhere in Alaska. Regulatory measures, in addi
tion to conforming with existing international fishing 
agreements, require an increased minimum harvest 
size during the winter months when foreign fleets are 
absent and prohibit the harvesting of king crabs 
during April and May. Minimum sizes of king 
crabs permitted for retention by the U.S. fleet during 
1972 were as follows: 6! inches (165 mm) carapace 
width from January 1 through February 29; 6! 
inches (159 mm) carapace width from March 1 
through October 31 ;1 and 6! inches carapace width 
from November 1 through December 31. A history 
of seasonal restrictions and size limits imposed on 
this fishery from 1966 through 1971 was reported by 
Jackson (1973). 

The U.S. fishery for tanner crabs in the eastern 
Bering Sea has developed since 1968 and is subject 
to no minimum size or seasonal restrictions. Although 
minimum size restrictions are not in effect for this 
species, processors will accept only male crabs of 5 
inches (127 mm) minimum carapace width. 

The number and average size of U.S. vessels en
gaged in the eastern Bering Sea crab fishery increased 
steadily from 1966 through 1969. The number of 
vessels fishing during 1970 and 1971 decreased slightly 
from that in 1968 and increased in 1972 to approxi
mately the same level as in 1969. Total effort exerted 
by this fleet in terms of pot lifts and area utilized has 
steadily increased from 1966 through 1972. 

The purpose of this report is to document the 1972 

1 King crab fishery closed to U.S. crab fleet during April and 
May 1972. 
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U.S. crab fishery in the eastern Bering Sea. 

METHODS OF FisHING AND DATA CoLLECTION 

Shipboard fishing operations, vessel capabilities, 
types of fishing gear, as well as catch reporting proce
dures utilized by the U.S. crab fleet during I972 have 
remained essentially unchanged from those described 
by Jackson (1973). Vessel operators are constantly 
modifying pot handling equipment to increase ef
ficiency. 

Data on the commercial crab fisheries are obtained 
from two primary sources. Data concerning catch 
and effort in relation to time and area fished are 
obtained primarily from individual landing records, 
referred to as shellfish tickets . A completed shellfish 
ticket, which is required for each landing made, shows 
the date, number of pots lifted (as an index of effort), 
and the catch of crabs (in pounds and numbers) by 
species for each statistical sub-area fished. Each 
shellfish ticket, therefore, represents one landing of 
each species delivered. Each processing facility is 
responsible for obtaining the above information neces
sary for completion of shellfish tickets from the master 
of each vessel at the time of delivery and the submis
sion of these records to the Alaska Department of 
Fish and Game (ADF&G). 

The second source of data obtained from the U.S. 
crab fishery in the eastern Bering Sea is from fisherman 
interviews. These interviews, which are conducted by 
ADF&G biologists stationed at the major landing 
sites throughout the season, provide accurate data on 
catch and effort for king and tanner crabs in relation 
to date and sub-area fished. In addition, the bio
logists collect data on size composition of most com
mercial king crab catches. The fisherman interview 
further provides information on other aspects of the 
fishery such as depth of fishing, mean weight per crab, 
relative abundance of female and sub-legal male 
crabs, and length of trip. The interview provides 
an opportunity for the biologists to confer directly 
with the vessel masters at the time of delivery con
cerning catch, effort, and fishing location. Due to 
the direct personal contact established with vessel 
masters and the fact that biologists in most cases are 
permitted to inspect fishing logs, data obtained from 
these interviews on catch and effort in relation to 
sub-area fished are considered to be more accurate 
than are those obtained from shellfish tickets. 

Catch and effort data on individual landings of 
king and tanner crabs are recorded on the shellfish 
tickets by statistical sub-areas which are illustrated on 
a chart distributed to all vessel masters and processing 
facilities. These charts are utilized by biologists in 
conducting fisherman interviews. Since the sub-areas 

are I 0 longitude by 30' latitude, the catch and effort 
data can readily be grouped into larger units such as 
the I 0 X 1° rectangles used for international reporting. 

Whereas the types of data obtained from the U.S. 
crab fishery during the last three years have remained 
constant, biologists responsible for their collection and 
analysis have attempted to devise methods to increase 
their reliability and facilitate their analyses. The 
primary method utilized to insure accuracy of the 
catch, effort, and fishing location data reported on 
shellfish tickets is to compare these data against the 
fisherman interview data obtained for each landing. 
In the event that a discrepancy exists between these 
two sources, data from the fisherman interview form 
is usually substituted on the shellfish ticket. 

The primary data utilized in analyzing total effort 
are the number of pots lifted, landings made, and 
vessels fishing. As each shellfish ticket lists total pots 
lifted and catch made in relation to date and sub
area fished, analyses of catch, effort, and catch-per
unit-effort can be made directly from corrected fish 
tickets. In rare instances, a shellfish ticket indicates 
that a landing was made from several sub-areas but 
lists the catch and effort of all sub-areas combined. 
In these cases, interview data are used to assign catch 
and effort in each sub-area fished. If interview data 
are not available, the portion of catch and effort as
signed to each sub-area is considered to be the total 
catch and effort divided by the number of sub-areas 
fished. The portion of such landings assigned to 
each sub-area is determined in the same manner. 

Data on size composition of commercial king crab 
catches are obtained on board vessels as their catches 
are being unloaded at the processing facilities. 
Methods utilized in obtaining these samples such as 
measurement techniques, shell age determinations, 
and methods of grouping samples are the same as 
those discussed by Jackson (1973). 

As in preceding seasons, only those king crab size 
composition data obtained during a given intermolt 
period were grouped for analysis . The reasons for 
this procedure are discussed by Jackson (1973). As 
the minimum size restriction during January, Feb
ruary, November, and December of 1972 was greater 
than in the remaining months of the year, size com
position data obtained during the months of greater 
size limit were excluded from this report as they would 
have been incompatible with those obtained during 
the months in which the lesser size limit was in effect. 
As the king crab fishery was closed to the U.S. fleet 
during April and May of 1972, March was the only 
month prior to the spring 1972 molt period for which 
comparable size composition data were available. 

Vessel interview and size composition data were 
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obtained from 234 of the total 394 landings made by 
this fleet during 1971 (59.4%) and from 343 of the 
611 landings made during 1972 (56.1 %). 

KING CRAB FISHERY 

Fishing Effort 

The number of U.S. vessels engaged in the eastern 
Bering Sea king crab fishery increased from 9 in 1966 
to 65 in 1969 and decreased to 51 and 52 in 1970 
and 1971, respectively (Table 22). In 1972 the num
ber rose to 64 (Table 23). The number of landings 
made annually by the U.S. crab fleet increased from 
15 in 1966 to 394 in 1971 (Jackson, 1973). The 
611 landings made by 64 U.S. vessels in 1972 (Table 
24) exceeded the 394 landings made by this fleet in 
1971 by 55.1 %. The number of king crab pots lifted 
annually by the U.S. fleet increased from 2,720 in 

TABLE 22. Number and size of U.S. vessels engaged in 
the eastern Bering Sea crab fishery, 1966-72. 

Size 

Average Average 
Total keel length net weight 

Year number (feet) (tons) 

1966 9 85.9 75.0 
1967 20 95.8 114.1 
1968 59 91.9 112.5 
1969 65 93.0 116.3 
1970 51 86.0 116.0 
1971 52 85.0 117.1 
1972 64 91.1 133.2 

1966 to 118,522 in 1971 (Jackson, 1973). The 
205,045 pots lifted during 1972 (Table 24) exceeded 
the total pots lifted in 1971 by 73.0%. 

Increased effort for king crabs by the U.S. fleet 
during 1972 is further indicated through a com
parison between 1970, 1971, and 1972 of the average 
number of pot lifts made per vessel landing. The 
average number of pot lifts per vessel landing in 1972 
(335.6) was 7.3% and 11.6% greater than that in 
1970 and 1971, respectively (Table 25). 

TABLE 23. Number and size of U.S. vessels engaged in 
the eastern Bering Sea crab fishery in 1972, by month. 

Size 

Average Average 
Number of keel length net weight 

Month vessels (feet) (tons) 

January 18 82.6 127.5 
February 29 84.6 122.2 
March 19 83.3 118.3 
ApriJl 0 
May' 0 
June 35 87.7 129.9 
July 44 87.7 123.3 
August 46 87.3 122.4 
September 48 86.9 123.9 
October 30 92.6 132.8 
November 5 79.8 129.2 
December 5 91.0 117.8 

ToTAL 642 

1 Eastern Bering Sea closed to crab fishing by the U.S. fleet. 
2 Represents actual number of vessels fishing. 

TABLE 24. Monthly fishing effort and average catch per pot of the U.S. king crab fishery in the eastern Bering Sea, 
1972. 

No. of No. of No. of 
Month vessels landings crabs 

January' 18 30 78,866 
February' 29 50 170,764 
March 19 31 144,043 
April2 0 
May2 0 
June 35 69 605,652 
July 44 110 1,328,071 
August 46 124 781,509 
September 48 115 508,826 
October 30 66 257,866 
November1 5 8 57,203 
December' 5 8 61,556 

TOTAL a 643 611 3,994,356 

1 6!-inch size limit in effect. 6!--inch size limit in effect during all other months. 
2 Eastern Bering Sea closed to crab fishing by the U.S. fleet. 
3 Represents actual number of vessels fishing. 

No. of Average 
pots catch 

lifted per pot 

5,725 13.8 
11,807 14.5 
8,301 17.4 

24,145 25.1 
52,813 24.2 
48,523 16.1 
38,198 13.3 
11,694 22.1 
2,059 27.8 
1,780 34.6 

205,045 19.5 
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TABLE 25. Average weight and catch per pot of king crabs taken by the U.S. crab fleet in the eastern Bering Sea, 
1966-72. 

Average number of 
Average catch per pot 

pot I ifts per Number Total Average weight 
Year vessel landing of crabs weight (!b) per crab (lb) 

1966 181.3 
1967 174.1 
1968 181.3 
1969 261.1 
1970 312.8 
1971 300.8 
1972 335.6 
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FIGURE 24. Location of king and tanner crab fishing areas in 
the eastern Bering Sea. Fishing areas (I 0 X I 0 rectangles of 
latitude and longitude) are delineated by heavy lines and 
identified by bold four-digit numbers. 

Total Catch 

Annual king crab catches by the U.S. fleet in the 
eastern Bering Sea increased from 140,554 crabs 
(997,321 lb; 452,300kg) in 1966 to 2,404,681 crabs 
(12,945,776 lb; 5,871,100 kg) in 1971 (Jackson, 
1973). The catch of king crabs by this fleet during 
1972 (3,994,356. crabs; 21,744,924 lb; 9,861,644 
kg) exceeded the catch in 1970 and 1971 by 137.4% 
and 66.1 %, respectively. The largest proportion 
(68.0%) of the 1972 U.S. king crab catch was made 
during June, July, and August. 

Catch Per Unit tif Effort 

Increases in annual king crab production coupled 
with a progressively declining catch-per-unit-effort 
(CPUE) by the U.S. fleet in the eastern Bering Sea 
from 1966 through 1970 is discussed by Jackson (1973). 
The average catch-per-pot oflegal king crabs declined 
from 51.7 in 1966 to 17.4 in 1970, increased to 20.3 
in 1971, and remained essentially unchanged (19.5 
crabs-per-pot) in 1972. 

Geographical Distribution tif Fishing 

King crab catches by the U.S. crab fleet during 

51.7 366.7 7.1 
37.4 292.1 7.8 
26.9 182.9 6.8 
17.8 105.7 6.0 
17.4 88.6 5.1 
20.3 109.2 5.4 
19.5 106.0 5.4 

1972 were made within an area bounded by 160°00'W 
to l71 °00'W and 54°36'N to 58°00'N. As in 1971, 
the majority of crab catches during January through 
March was limited to nearshore areas in the vicinity 
of Unimak Island and False Pass because of severe 
icing and weather conditions in areas farther offshore. 
Following the April-May closure, fishing effort from 
early to mid June was concentrated immediately 
northwest of Unimak Island in fishing areas 5464 and 
5564. During late June and July the area of fishing 
expanded northeasterly along the Alaska Peninsula 
with concentrations in fishing areas 5661, 5662, and 
5663 (Table 26, and Fig. 24 ). 

Fishing area 5565 sustained the greatest king crab 
catch by the U.S. fleet during 1972 (16.9% of the 
annual catch), with fishing areas 5661 and 5562 being 
the second and third largest producers, respectively. 
Catches in the fishing areas of least production (5669, 
5670, 5763, 5764, 5769, and 5770) represent ex
ploratory efforts by two vessels during June and 
August (Table 27). 

Size Composition tif 1972 Catch 

Size composition data of U.S. king crab catches 
are grouped by intermolt periods, and analyses 
presented in this report utilize only those data ob
tained during months in which a consistent minimum 
size limit was in effect. 

As the 6}-inch (159 mm) size limit was in effect 
from March through October of 1972, and the spring 
1972 molting period was completed by the end of 
May, March was the only month prior to the 1972 
molting period for which size composition based on 
the 6!-inch limit could be compared to that of the 
summer 1971 fishery. Size composition data obtained 
from June through October of 1972 are grouped and 
represent that of U.S. king crabs following the spring 
molting period. Data on size composition of 1972 
U.S. king crab catches in this report, therefore, are 
presented in two groupings-those obtained in March 
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TABLE 26. Catch and effort for king crabs by the U.S. crab fleet in the eastern Bering Sea by month and l0 X 1° 
rectangles oflongitude and latitude, 1971-72. 

Month 

Jan.1 

Feb.' 

Mar.2 

Apr.a,a 

Area 

5464 
5465 
5563 
5564 
5565 
5662 

Total 

5464 
5465 
5563 
5564 
5565 
5664 

Total 

5464 
5465 
5563 
5564 
5565 

Total 

5464 
5465 
5562 
5563 
5564 

Total 

5464 
5563 
5564 

Total 

June2 5464 

Total 

5465 
5562 
5563 
5564 
5565 
5660 
5661 
5663 
5664 
5665 
5669 
5670 
5769 
5770 

Number of 
landings 

1971 

2.0 
2.0 
0.0 
0.0 
0.0 
0.0 

4.0 

5.0 
1.0 
0.0 
0.0 
1.0 
0.0 

7.0 

6.0 
3.0 
4.0 
2.0 
0.0 

15.0 

9.0 
1.0 
1.0 
3.0 
4.0 

18.0 

5.0 
2.0 
1.0 

8.0 

8.0 
0.0 
0.0 
1.0 
4.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 

)4.0 

1972 

13.5 
8.0 
3.5 
2.5 
1.5 
1.0 

30.0 

6.53 
3.34 

31.99 
3.57 
4.07 
0.50 

50.00 

6.0 
1.0 
7.5 

14.0 
2.5 

31.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

28.7 
6.1 
3.1 
4.9 

15.3 
4.9 
0.8 
1.0 
2.0 
1.2 
0.2 
0.2 
0.2 
0.2 
0.2 

69.0 

Number of 
pot lifts 

1971 

467 
160 

627 

641 
150 

300 

1,091 

1,020 
575 
675 

75 

2,345 

1,956 
417 
224 
750 

1,040 

4,387 

791 
440 

60 

1,291 

1,840 

60 
1,110 

100 

3,110 

1972 

1,822 
1,535 
1,124 

376 
369 
500 

5,725 

1,322 
403 

8,788 
561 
533 
200 

11,807 

1,258 
426 

2,163 
4,135 

319 

8,301 

9,287 
1,841 
1,048 
1,760 
5,177 
2,639 

295 
365 
918 
590 
50 
44 
43 
44 
44 

24,145 

Number of 
crabs 

1971 

9,651 
2,383 

12,034 

6,750 
3,379 

2,020 

12,149 

14,533 
8,511 

16,247 
2,153 

41,444 

33,770 
8,870 
6,926 
3,648 

24,748 

77,962 

4,944 
9,031 
1,425 

15,400 

49,611 

3,682 
17,161 

11,973 

82,427 

1972 

31,350 
26,705 

8,123 
3,710 
7,978 
1,000 

78,866 

14,854 
9,459 

134,104 
5,974 
5,348 
1,025 

170,764 

20,191 
14,780 
27,896 
76,715 
4,461 

144,043 

226,615 
42,495 
17,472 
44,797 

161 ,504 
74,313 
3,168 
4,031 

16,983 
12,750 

301 
306 
305 
306 
306 

605,652 

Average no. of 
crabs per pot' 

1971 

20.7 
14.9 

19.2 

10.5 
22.5 

6.7 

11.1 

14.2 
14.8 
24.1 
28.7 

17.7 

17.3 
21.3 
30.9 
4.9 

23.8 

17.8 

6.3 
20.5 
23.8 

11.9 

27.0 

61.4 
15.5 

119.7 

26.5 

1972 

17.2 
17.4 
7.2 
9.9 

21.6 
2.0 

13.8 

11.2 
23.5 
15.3 
10.6 
10.0 
5.1 

14.5 

16.1 
34.7 
12.9 
18.6 
14.0 

17.4 

24.4 
23.1 
16.7 
25.4 
31.2 
28.2 
10.7 
11.0 
18.5 
21.6 
6.0 
7.0 
7.1 
7.0 
7.0 

25.1 

Continued .. . 



Month Area 

Julyl 5464 
5465 
5562 
5563 
5564 
5565 
5566 
5660 
5661 
5662 
5663 
5664 
5665 
5666 

Total 

Aug.• 5464 
5465 
5562 
5563 
5564 
5565 
5566 
5567 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5667 
5668 
5760 
5762 
5763 
5764 

Total 

Sept.2 5464 
5465 
5562 
5563 
5564 
5565 
5566 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5763 

Total 
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Number of 
landings 

1971 

19.0 
1.0 
1.0 

11.0 
17.0 
10.0 

1.0 
2.0 
1.0 
0.0 
3.0 
4.0 
4.0 
1.0 

75.0 

3.0 
1.0 
4.0 
7.0 

12.0 
17.0 
2.0 
0.0 
1.0 
4.0 
5.0 

11.0 
3.0 
5.0 

10.0 
2.0 
1.0 
0.0 
0.0 
1.0 
0.0 

89.0 

2.0 
1.0 
2.0 
2.0 
5.0 

22.5 
3.5 
1.0 
4.0 
8.0 
3.0 
2.5 

13.0 
7.5 
7.0 

84.0 

1972 

8.20 
3.02 

24.15 
7.73 
9.30 

15.71 
0.00 
0.20 

11.31 
7.31 
9.48 
4.92 
3.67 
5.00 

110.00 

2.2 
5.7 

17.0 
1.3 
6.8 

44.0 
1.5 
1.0 
3.0 

20.5 
3.3 
1.0 
3.5 
3.7 
5.8 
1.3 
0.0 
1.0 
1.0 
0.3 
0.3 

124.0 

5.58 
9.66 

11.00 
4.50 
6.33 

25.78 
10.92 
2.68 

12.70 
5.20 
0.40 
1.50 
9.34 
9.41 

115.0 

TABLE 26. Continued. 

Number of 
pot lifts 

1971 

5,471 
400 
310 

3,413 
5,014 
4,619 

800 
245 
750 

1,105 
1,102 
1,650 

100 

24,979 

768 
180 

1,356 
2,917 
4,084 
7,755 

840 

70 
2,050 
1,721 
4,997 
1,627 
2,172 
3,848 
1,150 

400 

701 

36,636 

97 
350 
509 
670 

1,512 
7,066 

555 
516 
666 

2,917 
1,750 

827 
4,879 
2,906 
3,189 

28,409 

1972 

3,358 
1,377 

11,521 
4,227 
4,003 
8,485 

160 
4,722 
3,290 
4,194 
3,131 
1,627 
2,718 

52,813 

951 
1,749 
5,805 

802 
2,130 

16,831 
445 
207 

1,298 
9,414 
1,339 

556 
1,462 
2,079 
2,099 

651 

175 
500 

15 
15 

48,523 

1,561 
1,768 
3,693 

893 
1,891 
9,665 
3,070 

608 
5,030 
2,738 

114 
274 

3,255 
3,638 

38,198 

Number of 
crabs 

1971 

149,009 
7,119 
5,234 

93,440 
104,278 
111,457 
14,720 
13,981 
12,690 

3!,193 
24,326 
51,539 

985 

619,971 

9,399 
3,500 

24,647 
39,709 
70,684 

163,423 
17,240 

2,475 
35,630 
26,973 
95,248 
28,267 
48,143 
92,449 
27,970 
16,022 

15,128 

716,907 

1,887 
7,160 
9,484 

12,502 
18,058 
99,758 
10,460 
13,935 
18,440 
61,076 
25,210 
10,400 
71,819 
60,910 
65,061 

486,160 

1972 

68,213 
28,228 

311,417 
107,882 
91,554 

206,577 

1,386 
138,282 
86,429 
94,020 
72,001 
32,874 
89,208 

1,328,071 

8,214 
31,503 

103,423 
4,403 

38,469 
272,117 

5,285 
5,718 

17,909 
159,646 
22,091 
8,867 

26,247 
28,977 
29,975 
11,297 

2,313 
4,955 

50 
50 

781,509 

6,404 
22,341 
61,516 
17,254 
16,565 
88,291 
35,350 
11,856 
88,824 
45,855 

284 
4,575 

54,133 
55,578 

508,826 

Average no. of 
crabs per pot• 

1971 

27.2 
17.8 
16.9 
27.4 
20.8 
24.1 
18.4 
57.1 
16.9 

28.2 
22.1 
31.2 
9.9 

24.8 

12.2 
19.4 
18.2 
13.6 
17.3 
21.1 

20.5 

35.4 
17.4 
15.7 
19.1 
17.4 
22.2 
24.0 
24.3 
40.1 

21.6 

19.6 

19.5 
20.5 
18.6 
18.7 
11.9 
14.1 
18.8 
27.0 
27.7 
20.9 
14.4 
12.6 
14.7 
21.0 
20.4 

17.1 

1972 

20.3 
20.5 
27.0 
25.5 
22.9 
24.4 

8.7 
29.3 
26.3 
22.4 
23.0 
20.2 
32.8 

25.2 

8.6 
18.0 
17.8 
5.5 

18.1 
16.2 
11.9 
27.6 
13.8 
17.0 
16.5 
15.9 
18.0 
13.9 
14.3 
17.4 

13.2 
9.9 
3.3 
3.3 

16.1 

4.1 
12.6 
16.7 
19.3 
8.8 
9.1 

11.5 
19.5 
17.7 
16.7 
2.5 

16.7 
16.6 
15.3 

13.3 

Continued ••. 
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TABLE 26. Continued. 

Number of Number of Number of Average no. of 
landings pot lifts crabs crabs per pot' 

Month Area 1971 1972 1971 1972 1971 1972 1971 1972 

Oct.2 5464 4.0 4.50 370 711 8,354 13,335 22.6 18.8 
5465 1.00 150 844 5.6 
5562 5.50 989 24,246 24.5 
5563 1.0 52 3,275 63.0 
5564 1.0 3.00 50 433 2,158 5,986 43.2 13.8 
5565 12.0 10.00 2,868 1,082 43,900 11,900 15.3 11.0 
5566 1.0 1.50 400 233 6,575 2,964 16.4 12.7 
5660 5.0 2.00 1,501 325 34,760 7,304 23.2 22.5 
5661 10.5 13.33 2,226 2,829 59,146 85,178 26.6 30.1 
5662 7.5 11 .34 1,284 3,500 35,119 77,019 27.4 22 .0 
5663 3.0 263 7,080 26.9 
5664 2.0 81 2,220 27.4 
5665 6.0 11.33 1,442 1,060 19,078 23,671 13.2 22.3 
5666 4 .5 2.50 692 382 11,278 5,419 16.3 14.2 
5760 2.0 784 29,017 37.0 
5763 2.5 200 1,982 9.9 

Total 62.0 66.00 12,213 11,694 263,942 257,866 21.6 22.1 

Nov.1 5464 7.0 1.5 1,446 675 23,074 2,492 16.0 3.7 
5465 2.0 742 15,248 20.5 
5565 0.5 75 1,038 13.8 
5661 6.0 1,309 53,673 41.0 
5662 1.0 126 5,124 40.7 

Total 10.0 8.0 2,314 2,059 43,446 57,203 18.8 27.8 

Dec.1 5464 4.0 2.0 565 350 13,655 9,585 24.2 27.4 
5465 3.0 0.0 490 16,034 32.7 
5565 1.0 1.0 65 35 3,150 1,060 48.5 30.3 
5660 2.0 395 20,000 50.6 
5661 3.0 1,000 30,911 30.9 

Total 8.0 8.0 1,120 1,780 32,839 61 ,556 29.3 34.6 

GRAND TOTAL 394.0 611.0 118,522 205,045 2,404,681 3,994,356 20.3 19.5 

1 6!-inch size limit. 
• 6!-inch size limit. 
3 Eastern Bering Sea closed to crab fishing by the U.S. fleet. 
' Monthly averages based on total catch and effort. 



RESEARCH BY THE UNITED STATES 

TABLE 27. Carapace length frequency distribution and mean weight by size class of eastern Bering Sea king crabs 
landed by the U.S. fishery, March 1972. 

Mean 
Carapace length carapace Mean body weight• 

range No. of Percentage of length 
(mm) crabs total sample (mm)1 kg lbs 

125-129 I 0.3 129.0 1.644 3.6 
130-134 22 7.2 132.7 1.823 4.0 
135-139 40 13.0 137.0 2.031 4.5 
140-144 53 17.3 142.0 2.273 5.0 
145-149 37 12.0 146.9 2.511 5.5 
150-154 39 12.7 151.9 2.753 6.1 
155-159 42 13.7 157.2 3.001 6.6 
160-164 34 11.1 161.7 3.228 7.1 
165-169 8 2.6 166.0 3.436 7.6 
170-174 II 3.6 171.7 3.712 8.2 
175-179 II 3.6 177.4 3.988 8.8 
180-184 8 2.6 181.6 4.192 9.2 
185-189 0 0.0 
190-194 0.3 190.0 4.599 10.1 

TOTAL 307 100.0 
Mean 150.9 2.705 6.0 

-----
1 Independently derived from size frequencies within each 5-mm size range. 
2 As determined by Jackson (1973) from analysisoflength-weightrelation (Y= - 4606.4124+48.4492 X; X=mm and 

Y= gm; and r 2 - .83) during pre-molt period of 1971. 

TABLE 28. Catch, effort, and CPUE for king crabs by the U.S. crab fleet in the eastern Bering Sea by I 0 X I 0 rectangles 
oflongitude and latitude, 1971-72. 

1971 1972 

97 

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

Area 

5464 
5465 
5562 
5563 
5564 
.'i565 
5566 
5567 
5660 
5661 
5662 
5663 
5664 
5665 
5666 
5667 
5668 
5669 
5670 
5760 
5762 
5763 
5764 
5769 
5770 

TOTAL 

No. of 
crabs 

324,637 
72,204 
46,291 

181,534 
240,665 
423,708 
48,995 

65,151 
125,906 
128,292 
158,731 
65,213 

202,552 
165,622 
27,970 
16,022 

29,017 

82,171 

2,404,681 

No. of Crabs 
pot lifts per pot 

15,432 21.0 
3,464 20.8 
2,399 19.3 
8,977 20.2 

12,945 18.6 
22,673 18.7 
2,595 18.9 

2,332 27.9 
5,692 22.1 
6,048 21.2 
8,115 19.6 
3,637 17.9 

10,243 19.8 
7,546 21.9 
1,150 24.3 

400 40.1 

784 37.0 

4,090 20.1 

118,522 20.3 

No. of No. of Crabs 
crabs pot lifts per pot 

401,253 21,295 18.8 
176,355 9,249 19.1 
518,074 23,056 22.5 
344,459 19,757 17.4 
400,477 18,706 21.4 
673,083 40,033 16.8 
43,599 3,748 11.6 

5,718 207 27.6 
61,623 3,081 20.0 

560,545 24,669 22.7 
232,394 11,367 20.4 
120,154 5,782 20.8 
116,598 5,657 20.6 
139,956 8,071 17.3 
180,180 8,837 20.4 
11,297 650 17.4 

306 44 7.0 
305 43 7.1 

2,313 175 13.2 
4,955 500 9.9 

so IS 3.3 
so IS 3.3 

306 44 7.0 
306 44 7.0 

3,994,356 205,045 19.5 
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which represent the pre-molt period, and those ob
tained from June through October which represent 
the post-molt period. 

A total of 307 king crabs was measured from the 
144,043 caught by the U.S. fleet prior to the spring 
1972 molting period (March). Crabs measured 
ranged from 129 mm to 190 mm in carapace length, 
with a mean length of 150.9 mm (Table 28). 

A total of 14,739 crabs was measured from the 
3,481,924 caught by the U.S. fleet following the 
spring 1972 molting period (June through October). 
Crabs measured ranged from 126 mm to 197 mm in 
carapace length, with a mean length of 144.6 mm 
(Table 29). The decline in mean carapace length 
following the spring 1972 molting period, which was 
also seen in 1970 and 1971, probably represents an 
increased dependency by the fleet on crabs which at
tained legal size during the spring molting period 
(McMullen and Yoshihara, 1972; Jackson, 1973). 

Comparisons of pre-molt and post-molt length fre
quency profiles of U.S. king crab catches between 
1971 and 1972 indicate some dissimilarity in size com
position preceding the molting periods but little 
change in size composition following the molting 
periods (Table 30, Fig. 25 ). The dissimilarity in size 
composition between the 1971 and 1972 pre-molt 
catches may be due to differences between these years 
in areas fished and/or to small sample sizes. The 
similarities between the size-frequency profiles of the 

150 

CARAPACE LENGTH-an 

1971--
N-389 
X•U7.C 

l972------------
N•307 
l•lSO, 9 mm 

1972 __________ _ 

N•l4,739 
I•H4 .6 1m1 

180 190 

FIGURE 25. Carapace length frequency distributions of U.S. 
king crab catches in the eastern Bering Sea made prior to 
and following the spring molting periods of 1971 and 1972. 

TABLE 29. Carapace length frequency distribution and mean weight by size class of eastern Bering Sea king crabs 
landed by the U.S. fishery, June-Octo~er, 1972. 

Carapace Mean 
length carapace Mean body weight 
range No. of Percentage of length 
(mm) crabs total sample (mm)1 kg• Jbs 

125-129 132 0.9 128.5 1.670 3.7 
130-134 1,864 12.6 132.6 1.871 4.1 
135-139 3,119 21.2 137.1 2.091 4.6 
140-144 3,087 20.9 142.0 2.331 5.1 
145-149 2,537 17.2 146.9 2.570 5.7 
150-154 1,759 11.9 151.8 2.810 6.2 
155-159 1,103 7.5 156.8 3.055 6.7 
160--164 594 4.0 161.7 3.295 7.3 
165- 169 266 1.8 166.9 3.549 7.8 
170- 174 156 1.1 171.8 3.789 8.4 
175- 179 61 0.4 176.6 4.024 8.9 
180- 184 43 0.3 181.7 4.274 9.4 
185- 189 12 0.1 187.4 4.553 10.0 
190- 194 5 0.1 190.2 4.690 10.3 
195- 199 197.0 5.023 I 1.1 

ToTAL 14,739 100.0 144.6 2.458 5.4 

1 Independently derived from size frequencies within each 5-mm size range. 
2 As determined by Jackson (1973) from analysis oflength-weight relation (Y= -4619.7085+48.9461X; X=mm and 

Y = gm) during post-molt period of 197 I. 
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TABLE 30. Carapace length frequency distribution of U.S. king crab catches in the eastern Bering Sea made prior to 
and following the spring molting periods of 1970, 1971, and 1972.1 

Carapace 
length 
range 
(mm) 

116-117 
118-119 
120-121 
122-123 
124-125 
126- 127 
128- 129 
130-131 
132-133 
134-135 
136-137 
138-139 
140-141 
142-143 
144-145 
146-147 
148-149 
150-151 
152-153 
154-155 
156-157 
158-159 
160-161 
162-163 
164-165 
166-167 
168-169 
170-171 
172-173 
174-175 
176-177 
178-179 
180-181 
182-183 
184-185 
186-187 
188- 189 
190-191 
192-193 
194-195 
196-197 
198- 199 
200-201 
202-203 
204-205 
206-207 
208-209 

TOTAL 

1970 

No. % 
I 
2 
9 

18 
41 
50 
43 
61 
87 
96 
67 

130 
131 
133 
127 
90 

109 
90 
92 
68 
52 
61 
41 
57 
40 
33 
27 
26 
21 
25 
10 
8 

11 
9 
6 

5 
.'j 

7 
3 

2 

1,897 

0.1 
0.1 
0.5 
0.9 
2.2 
2.6 
2.3 
3.2 
4.6 
5.1 
3.5 
6.9 
6.9 
6.9 
6.7 
4.7 
5.7 
4.7 
4.8 
3.6 
2.7 
3.2 
2.2 
3.0 
2.1 
1.7 
1.4 
1.4 
1.1 
1.3 
0.5 
0.4 
0.6 
Q .. 'j 

0.3 
0.3 
0.3 
0.4 
0.2 
0.1 
0.1 

0.1 

0.1 

100.0 

Pre-molt 

1971 

No. % 

4 
14 
22 
31 
31 
36 
34 
31 
31 
18 
17 
16 
9 

16 
21 
12 
10 

7 
4 
7 
4 
3 
3 
3 

2 

389 

0.3 
1.0 
3.6 
5.7 
8.0 
8.0 
9.2 
8.6 
7.9 
8.0 
4.6 
4.4 
4.1 
2.3 
4.1 
5.4 
3.1 
2.6 
1.8 
1.0 
1.8 
1.0 
0.8 
0.8 
0.8 

0.5 
0.3 

0.3 

100.0 

1972 

No. % 

4 
10 
15 
18 
15 
20 
22 
18 
18 
12 
15 
21 
11 
13 
21 
13 
19 

5 
4 
I 
5 
5 
4 
I 
7 
5 
I 
2 

307 

0.3 
1.3 
3.3 
4.9 
5.9 
4.9 
6.5 
7.3 
5.9 
5.9 
3.9 
4.9 
6.8 
3.6 
4.2 
6.8 
4.2 
6.2 
1.6 
1.3 
0.3 
1.6 
1.6 
1.3 
0.3 
2.3 
1.6 
0.3 
0.7 

0.3 

100.0 

1970 

No . % 

9 
17 
36 
41 
64 
85 

101 
107 
106 
115 
103 
82 
88 
66 
81 
57 
51 
45 
36 
29 
23 
22 
22 
16 
4 

20 
12 
7 

10 
2 
9 
3 
4 
5 
9 
2 
3 
I 
2 

0.6 
1.1 
2.4 
2.7 
4.3 
5.7 
6.7 
7.1 
7.1 
7.7 
6.9 
5.5 
5.9 
4.4 
5.4 
3.8 
3.4 
3.0 
2.4 
1.9 
1.5 
1.5 
1.5 
1.1 
0.3 
1.3 
0.8 
0.5 
0.7 
0.1 
0.6 
0.2 
0.3 
0.3 
0.6 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 

Post-molt 

1971 

No. % 

I 
6 

47 
192 
431 
706 
849 
936 
883 
992 
838 
734 
653 
614 
464 
355 
304 
236 
184 
145 
89 
74 
63 
40 
37 
15 
16 
21 
12 
7 
4 

2 
2 

0.01 
0.1 
0.5 
1.9 
4.3 
7.1 
8.4 
9.3 
8.9 
9.9 
8.3 
7.4 
6.6 
6.2 
4.7 
3.6 
3.1 
2.4 
1.9 
1.5 
0.9 
0.7 
0.6 
0.4 
0.4 
0.2 
0.2 
0.2 
0.1 
0.1 
0.05 
0.02 
0.02 

1,497 100.0 9,9.52 100.0 

1 Excludes data obtained during .January, 'February, November, and December. 

1972 

No. % 

12 
120 
413 
872 

1,172 
1,183 
1,343 
1,230 
1,312 
1,090 
1,041 

951 
767 
735 
518 
481 
361 
276 
225 
163 
86 

110 
70 
61 
44 
22 
20 
20 
18 
7 
4 
6 
5 

.08 

.81 
2.80 
5.91 
7.95 
8.03 
0.11 
8.35 
8.90 
7.40 
7.06 
6.45 
5.20 
4.99 
3.51 
3.26 
2.45 
1.87 
1.53 
1.11 
. .58 
.75 
.47 
.41 
.30 
.1.5 
.14 
.14 
.12 
.05 
.03 
.04 
.03 

14,739 100.0 

99 
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1971-72 post-molt catches indicate that the size com
position of catches made in the areas fished following 
the 1971-72 molting periods were similar. 

Mean body weights of crabs in each 5-mm size 
group, as well as for all size groups combined, were 
calculated for the pre-molt and post-molt periods of 
1972 through the use of length-weight relationships 
determined by Jackson (1973). These analyses in
dicate that the mean body weights of king crabs in 
U.S. catches made prior to (March) and following 
(June through October) the 1972 molting period were 
6.0 1 b (2. 705 kg) and 5.4 1 b (2.458 kg), respectively 
(Tables 28 and 29). These mean body weights cor
respond closely to those determined during these 
periods from fish ticket data of 6.0 1 b (2. 7 kg) and 
5.4 1 b (2.4 kg), respectively (Table 31 ). 

Discussion 

Analyses of available data on the U.S. king crab 
fishery in the eastern Bering Sea indicate that the 
increased total catch in 1972 was due primarily to an 
increase in fishing effort. This finding is based on 
the facts that total catch and effort have increased sub
stantially from those seen in 1971, while relative abun
dance (CPUE) and size composition appear to have 
remained relatively similar. As fishing methods, gear 
utilized, and relative abundance and size composi
tion of crab stocks fished appears to have remained 
essentially unchanged, it appears evident that the in
creased catch in 1972 is a direct result of an increase 
in total fishing effort for king crabs by the U.S. fleet. 

TANNER CRAB FISHERY 

Fishing Effort 

Total effort by the U.S. crab fleet for tanner crabs 
increased from 1,426 pot lifts (7 landings) in 1968 to 
29,851 pot lifts (131 landings) in 1969 and sub
sequently declined to 22 landings (7,343 pot lifts) in 
1971 (Jackson, 1973). Effort during 1972 (6,728 pot 
lifts) declined 8.4% from that of 1971 and is 40.2 % 
of the effort expended during 1970 (16,372 pot lifts). 
The majority of tanner crab effort during 1972 
(90. 7% ) occurred from January through March 
(Table 32). 

Total Catch 

Annual tanner crab catches by the U.S. fleet in
creased from 6,408 crabs in 1968 to 482,307 crabs in 
1970 (McMullen and Yoshihara, 1972) and declined 
to 61,347 crabs in 1971 (Jackson, 1973). The catch 
during 1972 of 42,561 crabs is 69.4% of that made 
in 1971 (Table 32). 

Catch Per Unit of Effort 

Catch-per-unit-effort for tanner crabs by the U.S. 
fleet increased from 4.5 crabs-per-pot in 1968 to 29.5 
crabs-per-pot in 1970 and declined to 8.4 crabs-per
pot in 1971 (Jackson, 1973). This decline continued 
in 1972 with a CPUE of 6.9 crabs-per-pot, represent
ing a decline of 2.1 crabs-per-pot (25 % ) from that 
in 1971 (Table 32). 

Discussion 

Depicted fluctuations in catch of tanner crabs may 

TABLE 31. Number, total weight, and average weight of king crabs caught monthly by the U.S. fleet in the eastern 
Bering Sea, 1972. 

Weight of Average weight 
total catch per crab 

Month Number of crabs lbs kg lbs kg 
·-----

January 78,866 492,206 223,222.7 6.2 2.8 
February 170,764 1,029,527 466,905.7 6.0 2.7 
March 144,043 857,433 388,858.5 6.0 2.7 
April 1 0 
May1 0 
June 605,652 3,253,890 1,475,687.1 .').4 2.4 
July 1,328,071 7,099,042 3,219,520.2 5.4 2.4 
August 781,509 4,147,300 I ,880,861.7 5.3 2.4 
September 508,826 2,696,865 1,223,068.0 5.3 2.4 
October 2.57,866 1,446,371 655,950.6 5.6 2.5 
November 57,203 345,784 156,818.1 6.0 2.7 
December 61,556 376,506 170,751.0 6.1 2.8 

ToTAL 3,994,356 21,744,924 9,861,643.6 
Average 5.4' 2.4 

1 Eastern Bering Sea closed to crab fishing by the U.S. fleet. 
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TABLE 32. Catch and effort for tanner crab by the U.S. crab fleet in the eastern Bering Sea by month and l 0 X ) 0 

rectangles of longitude and latitude, 1971-72. 

Month 

January 

February 

March 

April' 

May1 

June 

July 

August 

September 

October 
November 

December 

TOTAL 

Area 

5464 
5465 

Total 

5464 
5563 
5564 
5565 
5664 

Total 

5464 
5465 
5563 
5564 
5565 

Total 

5464 
5465 
5564 

Total 

5464 

Total 

5464 
5564 

Total 

5565 
5665 

Total 

5565 
5663 
5664 
5666 

Total 

5665 
5763 

Total 

5464 
5564 

Total 

5464 

Total 

No. oflandings 

1971 

0.0 
0.0 

0.0 

1.0 
0.0 
0.0 
0.0 
0.0 

1.0 

2.0 
2.0 
0.0 
0.0 
0.0 

4.0 

1.0 
1.0 
1.0 

3.0 

1.0 

1.0 

1.0 
1.0 

2.0 

0.0 
1.0 

1.0 

1.0 
2.0 
1.0 
1.0 

5.0 

1.0 
1.0 

2.0 

1.0 
1.0 

2.0 

1.0 

1.0 

22.0 

1972 

6.0 
1.0 

7.0 

2 .. '> 
4.0 
1.0 
1.0 
0.5 

9.0 

3.0 
0.0 
1.0 
4.5 
1.5 

10.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

2.0 
0.0 

2.0 

1.0 
0.0 

1.0 

0.0 
0.0 
0.0 
0.0 

0.0 

1.0 

1.0 

0.0 

0.0 

30.0 

No. of pot lifts 

1971 

100 

100 

500 
565 

1,065 

250 
417 
200 

867 

160 

160 

250 
100 

350 

800 

800 

416 
953 
279 
721 

2,369 

697 
528 

1,225 

148 
204 

352 

55 

55 

7,343 

1972 

636 
90 

726 

365 
882 

55 
240 
200 

1,742 

1,050 

407 
878 
230 

2,565 

505 

505 

590 

.'>90 

600 

600 

6,728 

1 Eastern Bering Sea closed to crab fishing by the U.S . fleet . 

No. of crabs 

1971 

ISO 

ISO 

3,875 
3,544 

7,419 

5,800 
5,222 
1,428 

12,450 

2,208 

2,208 

15,925 
5,000 

20,925 

1,200 

1,200 

999 
8,996 

709 
2,098 

12,802 

2,218 
1,139 

3,357 

125 
610 

735 

101 

101 

61,347 

1972 

2,256 
420 

2,676 

1,714 
6,555 

238 
566 

1,526 

10,599 

6,152 

812 
16,493 
1,870 

25,327 

1,401 

1,401 

2,383 

2,383 

175 

175 

42,561 

Average no. of 
crabs per pot 

1971 

1.5 

1.5 

7.8 
6.3 

6.7 

23.2 
12.5 

7.1 

14.4 

13.8 

13.8 

63.7 
50.0 

59.8 

1.5 

1.5 

2.4 
9.4 
2.5 
2.9 

5.4 

3.2 
2.2 

2.7 

0.8 
3.0 

2.1 

1.8 

1.8 

8.4 

1972 

4.7 
3.5 

3.7 

4.7 
7.4 
4.3 
2.4 
7.6 

6.1 

5.9 

2.0 
18.8 
8.1 

9.9 

2.8 

2.8 

9.5 

9.5 

0.3 

0.3 

6.3 

101 
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not be truly representative of stock potential, for that 
species was caught simultaneously with the target 
species (king crabs) by the U.S. fleet in 1971 and 
1972. Catch, effort, and CPUE statistics for tanner 
crabs by the U.S. fleet shown in this report are re
presented by number of tanner crabs caught and pots 
lifted for those few landings in which tanner crabs 
were retained. The effort shown for these landings, 
however, was actually directed at king crabs, with 
tanner crab catches being incidental. The fact that 
this effort actually represents effort directed toward 
king crabs places the representativeness of the effort 
data relative to tanner crabs in question. 
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KING AND TANNER CRAB RESEARCH, 1971 

by John F. Karinen* 

Research conducted on the stocks of crabs m the 
eastern Bering Sea during 1971 was primarily to deter
mine the distribution and relative abundance of king 
(Paralithodes spp.) and tanner (Chionoecetes spp.) crabs 
on the continental shelf east of 171 ow and south of 
60°N. Trawling was conducted with a 400-mesh 
Eastern otter trawl fished from the NMFS research 
vessel Oregon during July and August 1971. A major 
objective of research by the United States in 1971 
was to obtain more information on the distribution, 
relative abundance, and biology of tanner crabs 
westward and northward of the area surveyed in 
prior years. Thirty-three stations on a 40-mile grid 
and 17 stations on the established 20-mile grid within 
the old survey area were trawled (Fig. 26). Bad 
weather terminated trawling activity prematurely, 
resulting in incomplete coverage of the survey area 
northwest of Unimak Island. Studies of the ocean 
environment were continued, and data on the 
abundance and species composition of groundfish 
and invertebrates were collected. This report 
describes the distribution and abundance of king 
and tanner crabs within the trawl survey area. 

* National Marine Fisheries Service Auke Bay Fisheries Labora
tory, Auke Bay, Alaska 99821 . 
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FIGURE 26. Location of trawl stations occupied by the NMFS 
research vessel Oregon in the eastern Bering Sea during July 
and August 1971. Single dots within the grid indicate sta
tions trawled between July 23 and August 5; open circles 
indicate stations trawled between August 15 and September 2. 
Letter and number coordinates indicate the location of es
tablished stations. Depth contours are in meters. 

RESEARCH RESULTS 

King Crabs 

Although the 1971 trawl survey was primarily con
cerned with determining tanner crab abundance and 
distribution westward and northward of the area 
surveyed in previous years, some data on king crab 
distribution and abundance were also obtained. Be
cause the 1971 survey was incomplete in area coverage 
and timing, estimates of total abundance of various 
size groups were not made for the eastern Bering Sea
crab catches at each station are simply expressed as 
the number of crabs captured per square nautical 
mile trawled. The area swept by the trawl was cal
culated, as in previous surveys, by multiplying the 
distance towed times the effective fishing width of the 
trawl. The crab catch at each station was then 
standardized by expanding to crabs per square nau
tical mile. 

Distribution and relative abundance of mature and 
immature male and female king crabs taken at trawl 
stations in July and August 19 71 suggest that the 
major portion of the P. camtschatica stock of the eastern 
Bering Sea was within our regular survey area 
(Figs. 27-30). Distributions of male and female P. 
camtschatica were similar, major concentrations of crabs 
occurring north of Unimak Island and northwest 
of Port Moller, 40 to 80 miles from shore. Few 
inshore stations, less than 40 miles from shore, were 
trawled. The distribution of juvenile and mature 
crabs overlapped except that mature crabs were more 
widely distributed and occurred in greater numbers 
offshore. Mature female king crabs were abundant 
north of Unimak Island and in the eastern part of 
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the bay between Port Moller and Cape Newenham. 
This distribution is similar to that observed for mature 
females in a previous survey during September 1968 
(Hoopes et al., 1971, Fig. 81). In contrast, immature 
females in July-August 1971 (Fig. 30) were not as 
abundant in the central part of the bay north of Port 
Moller as they were in September 1968 (Hoopes et 
al., 1971, Fig. 82). 

P. camtschatica were not taken in survey tows west 
of 166°W, but P. platypus were captured in some tows 
near the Pribilof Islands in late July. Many female 
P. playtypus had empty egg cases or newly extruded 
eggs, indicating that hatching and molting were in 
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FIGURE 27. Distribution and abundance of mature male king 
crabs (~90 mm in carapace length) captured during 1-hour 
tows with a 400-mesh Eastern otter trawl in the eastern Bering 
Sea during July and August 1971. Catches were expanded 
to crabs captured per square nautical mile towed and are 
rounded to the nearest whole number. One crab was captur
ed at L-5 (no tow area available). Catches west of 166°W are 
Paralithodes platypus. 
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FIGURE 28. Distribution and abundance of immature male 
king crabs ( <90 mm in carapace length) captured during 
1-hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were 
expanded to crabs captured per square nautical mile towed 
and are rounded to the nearest whole number. Catches west 
of 166°W are Paralithodes platypus. 

progress at the time of the survey. 
A comparison of king crab catches for stations 

fished in 1970 and 1971 may indicate the general 
trend of abundance. Although the 1970 survey oc
curred in April and May and the 1971 survey was in 
July and August, coverage of the regular survey area 
appears sufficient in both cases to justifY this com
parison on a total basis. Catches of commercial
sized male and mature female king crabs (expanded to 
crabs per square nautical mile) at stations trawled in 
1970 and 1971 are compared in Tables 33 and 34. 
Abundance of crabs is not significantly different as 
determined by" Student's " t-test. This suggests that 
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FIGURE 29. Distribution and abundance of mature female king 
crabs (~90 mm in carapace length) captured during 1-hour 
tows with a 400-mesh Eastern otter trawl in the eastern Bering 
Sea during July and August 1971. Catches were expanded 
to crabs captured per square nautical mile towed and are 
rounded to the nearest whole number. Catches west of 166°W 
are Paralithodes platypus. 
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FIGURE 30. Distribution and abundance of immature female 
king crabs ( <90 mm in carapace length) captured during 
1-hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 197 I. Catches were 
expanded to crabs captured per square nautical mile towed 
and are rounded to the nearest whole number. Catches west 
of l66°W are Paralithodes platypus. 
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TABLE 33. Abundance by station of commercial size 
(~ 120 mm carapace length) male king crabs captured 
during research trawling in the Bering Sea in 1970 and 
1971.1 

1970 !971 

Number of Number of 
Station crabs per crabs per 
number Date square mile Date square mile 

---

A-4 4/1 6 0 8/20 800 
B-3 4/ 13 0 8/23 0 
B-6 5{9 444 8/4 786 
C-4 4/ 16 0 8/ 18 0 
C-8 5/ 12 670 8/23 1,366 
D-3 4/ 14 0 8/1 8 0 
D-9 5/ 14 393 8/24 45 

E-8 5/ 13 311 8/29 375 
E-9 5/ 13 0 8/3 143• 

E-10 5/ 14 389 8/24 0 
F-3 4/2 0 8/31 0 
F-7 4/4 415 8/30 118 
F-9 5jl 3 298 8/24 227 
F-11 5JI 8 30 8/28 0 
F-13 5/1 7 179 8/28 59 
G-4 4/ 15 0 8/30 0 
G-8 4/4 302 8/25 1,167 
G-10 5/ 15 2,121 8/29 364 
G-12 .">/1 7 55 8/28 118 
H-3 4/2 0 7/24 0 
H-9 4/5 298 8/25 3,333 
H-11 5/ 16 231 8/27 105 
H-13 5/1 6 223 8/27 200 
I-12 4/6 415 8/26 125 
J-11 4/9 34 8/26 176 

Mean• 272 380 

1 Only stations fished in both 1970 and 1971 are included. 
2 Data from two tows combined. 
3 In calculating the means, all stations were given equal 

weight even though the distance of tow varied; the proba-
bility of capturing crabs at the beginning of a !-hour tow 
was assumed to be equal to that at the end of the tow. 

from 1970 to 1971 the abundance of male and female 
king crabs in the eastern Bering Sea remained re
latively constant, at the low level reached in 1970. 

Length frequencies of male and female P. camtscha
tica (Fig. 31) are generally similar to those obtained 
in 1970. Few large crabs of either sex are present, 
and the sharp drop on the right hand side of the 
length-frequency diagrams is indicative of a commer
cially exploited stock. There is some indication that 
the large peak of prerecruit crabs apparent in the 
1969 survey is bolstering the peaks in the 125- to 
145-mm length range, but the absence of crabs larger 
than 174 mm suggests that crabs of this size range 
and above have been heavily exploited . Length-

TABLE 34. Abundance by station of mature (~90 mm 
carapace length) female king crabs captured during re
search trawling in the Bering Sea in 1970 and 1971.1 

1970 1971 

Number of Number of 
Station crabs per crabs per 
number Date square mile Date square mile 

A-4 4/ 16 0 8/20 0 
B-3 4/ 13 0 8/23 0 
B-6 5/9 37 8/4 6,698 
C-4 4/ 16 0 8/ 18 0 
C-8 5/ 12 1,722 8/23 1,761 
D-3 4/ 14 0 8/ 18 0 
D-9 5/ 14 896 8/24 227 
E-8 5/ 13 !55 8/29 250 
E-9 5/ 13 76 8/3 0 
E-10 5jl 4 1,014 8/24 318 
F-3 4/2 0 8/31 0 
F-7 4/4 0 8/30 0 
F-9 5/ 13 238 8/24 91 
F-11 5/ 18 226 8/28 67 
F-13 5/1 7 1,420 8/28 1,000 
G-4 4/1 5 0 8/30 0 
G-8 4/4 0 8/25 0 
G-10 5/ 15 !52 8/29 182 
G-12 5/ 17 329 8/28 118 
H-3 4/2 0 7/24 0 
H-9 4/5 60 8/25 611 
H-11 5/ 16 116 8/27 105 
H-13 5/ 16 1,652 8/27 1,000 
1-12 4/6 653 8/26 188 
J-11 4/9 0 8/26 176 

Mean• 350 512 

1 Only stations fished in both 1970 and 1971 are included. 
2 In calculating the means, all stations were given equal 

weight even though the distance of tow varied; the proba
bility of capturing crabs at the beginning of a !-hour tow 
was assumed to be equal to that at the end of the tow. 

frequency data on P. platypus were limited by the few 
numbers of crabs captured- 34 males and 52 females. 
Generally, both sexes were smaller than P. camtschatica; 
however, the major peaks for recruit crabs cor
responded, i.e., 90- to 104-mm carapace length. 

Tanner Crabs 

Past research on the stocks of tanner crabs in the 
eastern Bering Sea (Takeshita et al., 1969; Hoopes, 
Karinen, and Pelto, 1972) has shown the presence of 
two species, C. bairdi and C. opilio, with considerable 
overlap in distribution. Although C. bairdi is the crab 
now making the major contribution to the commercial 
harvest because it is larger and faster growing than 
C. opilio, the situation is further complicated by the 
apparent hybridization of these " species " (Karinen 
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FIGURE 31. Length-frequency distribution of king crabs (Para
litlwdes camtschatica) measured during the 1971 trawl survey 
of the NMFS vessel Oregon to the Bering Sea. 

and Hoopes, 1971 ). The resulting hybrid is fertile 
but less fecund than either of the parent species. 
Male hybrids grow larger than C. opilio and probably 
are taken in the commercial fishery but make up less 
than 5% of the tanner crab population. 

Because previous surveys suggested that the distribu
tion of all three forms of tanner crabs extended to the 
west and north of the area regularly surveyed in past 
years, the 1971 survey was expanded to the west and 
and north to learn more about their relative distribu
tion and abundance and the dynamics of hybrid 
formation. 

Crabs caught at each station were grouped for the 
distribution and abundance study according to sex 
and size. Size group divisions for crabs were selected 
by maturity stage utilizing allometric data ac
cumulated in a 1971 Bering Sea study, similar to the 
studies on C. opilio (Watson, 1970) and C. bairdi off 
Kodiak Island (Brown and Powell, 1972). 

Data from the study on the maturity of tanner 
crabs in the Bering Sea will be reported in detail 
elsewhere. Results from this study indicate that there 
is considerable overlap in the size of mature and im
mature male Bering Sea crabs of both C. bairdi and 
C. opilio according to the morphometric relation of 
chela thickness to carapace width. Bering Sea C. 
bairdi males as small as 85 to 90 mm in carapace width 
may be mature, whereas some males as large as 
140 mm may still be immature. According to the 
same criterion, C. opilio males as small as 43 mm in 
carapace width may be mature, whereas immature 
males of this species may be as large as 105 mm in 

TABLE 35. Abundance by station of commercial size 
(~ 150 mm carapace width) male Chionoecetes bairdi 
captured during research trawling in the Bering Sea in 
1970 and 1971.1 

1970 1971 

Number of Number of 
Station crabs per crabs per 
number Date square mile Date square mile 

A-4 4/ 16 1,050 8/20 200 
B-3 4/ 13 123 8/23 375 
B-6 5/9 519 8/4 1,690 
C-4 4/ 16 425 8/ 18 59 
C-8 5/ 12 1,828 8/23 2,314 
D-3 4/1 4 253 8/1 8 43 
D-9 5fl 4 4,422 8/24 649 
E-8 5/ 13 311 8f29 0 
E-9 5/ 13 455 8/3 1,2502 

E-10 5/ 14 575 8/24 273 
F-3 4/2 826 8/31 0 
F-7 4/4 3,608 8/30 118 
F-9 5/ 13 179 8/24 182 
F-11 5/ 18 4,165 8/28 0 
F-13 5/ 17 0 8/28 0 
G-4 4/ 15 0 8/30 0 
G-8 4/4 603 8/25 0 
G-10 5/1 5 1,212 8/29 0 
G-12 5/ 17 219 8/28 647 
H-3 4/2 0 7/24 0 
H-9 4/5 357 8/25 Ill 
H-11 5/16 9,174 8/27 368 
H-13 5fl6 134 8/27 100 
I-12 4/6 687 8/26 0 
J-11 4/9 341 8/26 0 

Mean3 1,259 335 

1 Only stations towed in both 1970 and 1971 are included. 
2 Average of two tows. 
3 In calculating the means, all stations were given equal 

weight even though the distance of tow varied; the proba
bility of capturing crabs at the beginning of a 1-hour tow was 
assumed to be equal to that at the end of the tow. 

carapace width. Size at maturity of female C. bairdi 
is better defined, the break occurring at about 80 mm 
in carapace width . In contrast, C. opilio females 
show-not a single line with a change in slope when 
the width of the fifth abdominal segment was plotted 
versus carapace width but rather two distinct lines 
with different slopes which extend over the entire size 
range sampled, suggesting that mature and immature 
crabs were present in all sizes of C. opilio females . 

On the basis of the above maturity data, size groups 
of crabs were selected so as to obtain predominantly 
mature or immature crabs within each group. Be
cause of the larger overlap in size of mature and 
immature C. bairdi and C. opilio males, one group of 
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each of these species contained both mature and im
mature males. The problems of separating mature 
and immature C. opilio females by size was eliminated 
by determining their maturity in the field according 
to the shape of the abdomen and grouping them ac
cordingly for distribution figures. Mature and im
mature C. bairdi females were easily separated by size, 
however, even though maturity data had been col
lected in the field. Catch per unit of trawling effort 
by station for various size groups1 of crabs are pre
sented in the distribution figures which follow. 

Distribution and abundance data by station in the 
1971 survey indicate that the C. bairdi stock currently 
being fished in the eastern Bering Sea extends well 
beyond the area covered by past trawl surveys (Figs. 
32-36). During July and August 1971, C. bairdi 
males occurred throughout the regular survey area and 
were relatively abundant in the vicinity of the Pribilof 
Islands west of the established survey area (Figs. 32-
34). Greatest abundance of C. bairdi males was found 
in a band 40 to 60 miles seaward of and parallel to 
the Alaska Peninsula. This band appeared to follow 
the depth contours between 40 and I 00 fathoms and 
turned, perpendicular to the coast, northwest of 
Unimak Pass toward the Pribilof Islands. The dis
tribution of C. bairdi beyond the Pribilof Islands is 
not clear. C. bairdi is most likely a species of the 
Arctic-Boreal and Low Arctic-Boreal complexes as 
described by Neiman (1963, Figs. 7 and 8) and proba
bly occurs northwest of the Pribilof Islands along the 
continental shelf. C. bairdi were tentatively identified 
in trawl hauls by the IPHC (International Pacific 
Halibut Commission) as far west as l74°W during 
July-August 1971 (E. A. Best, IPHC, Seattle, WA 
98195, pers. comm.). The details of C. bairdi distribu
tion in northern and central reaches of the Bering 
Sea are yet to be described. 

Mature male C. bairdi of commercial size (;?: 150 
mm in carapace width) occur in greatest abundance 
in a band 40 to 60 miles northwest of Unimak Island, 
False Pass, and Cape Lieskof parallel to the coast 
(Fig. 32). They are present in lesser numbers toward 
the Pribilof Islands from 60 to I 00 fathoms. Nothing 
is known of their abundance in the deeper water to 
the west off the continental shelf. 

The distribution of immature C. bairdi males (s89 
mm in carapace width) and the overlap group (90 
to 149 mm in carapace width) were similar to each 
other (Figs. 33 and 34) and, although they were 
widely scattered over the survey area except for the 
extreme northwestern section, their area of greatest 
abundance was similar to that of the mature males. 
These two groups were more abundant in the central 
1 See figure captions for size range and maturity of crabs. 
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FIGURE 32. Distribution and abundance oflarge male Chionoecetes 
bairdi (;;o: 150 mm in carapace width) captured during 1-hour 
tows with a 400-mesh Eastern otter trawl in the eastern Bering 
Sea during July and August I 97 I. Catches were expanded to 
crabs captured per square nautical mile towed and are rounded 
to the nearest whole number. 
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FIGURE 33. Distribution and abundance of male Chionoecetes 
bairdi 90- 149 mm in carapace width captured during 1-hour 
tows with a 400-mesh Eastern otter trawl in the eastern Bering 
Sea during July and August I 97 I. Catches were expanded to 
crabs captured per square nautical mile towed and are rounded 
to the nearest whole number. Both mature and immature 
crabs are present in this " overlap " group. 

and northern sections of the survey area immediately 
to the east and in the vicinity of the Pribilof Islands 
than were mature C. bairdi males. 

Mature female C. bairdi (Fig. 35) were distributed 
much like mature males, except that relatively greater 
numbers of females were found 40 to I 00 miles 
northwest of Unimak Island along the continental 
shelf toward the Pribilof Islands. Immature females 
(Fig. 36) were most abundant in the same area, with 
fewer along the Alaska Peninsula in the central 
portion of the survey area and none in the north
eastern section, east of a line from Port Moller to 
Cape Newenham. 

A comparison of numbers of male C. bairdi of com-
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FIGURE 34. Distribution and abundance of immature male 
Chionoecetes bairdi ( :::;:89 mm in carapace width) captured during 
!-hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 197 I. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. 
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FIGURE 35. Distribution and abundance of mature female 
Chionoecetes bairdi (~80 mm in carapace width) captured during 
!-hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. 

mercia! size taken by trawl at 25 stations in 1970 
and 1971 (Table 35) suggests a significant decline 
in the abundance of large male crabs. Relative 
abundance of large C. bairdi males varied from 
station to station in 1970 and 1971 ; however, 
the mean catch of crabs per square mile trawled 
in 1971 was 73 % less than the mean catch for 
these stations in 1970. Although crab movement 
may explain a part of this change, it is apparent that 
the majority of C. bairdi captured in 1971 came from 
the regular survey area (Fig. 32). A decline of large 
C. bairdi males in the 1972 trawl survey would add 
credence to the reliability of this trend . 

Past trawl surveys in the eastern Bering Sea in
dicated that C. opilio were generally more prevalent 
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FtGURE 36. Distribution and abundance of immature female 
Chionoecetes bairdi ( < 80 mm in carapace width) captured during 
!-hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. 
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FtGURE 37. Distribution and abundance of large male Chio
noeceles opilio (~ 100 mm in carapace width) captured during 
I -hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. 

offshore, especially along the northwestern edge of the 
survey area covered in prior years (Hoopes et al., 
1972, Figs. 53-54). With the exception of mature 
males, C. opilio were most abundant in the western 
extension of the survey area in summer 1971, as 
expected . 

Large mature C. opilio males ( ~ I 00 mm in carapace 
width) were most abundant in the central portion of 
the survey area (Fig. 37), with fewer to the west and 
southeast toward the Pribilof Islands and Port Moller. 
Overlap with mature female C. bairdi (Fig. 35) occurs 
in a band toward Port Moller and Cape Lieskof. The 
area northwest of Cape Lieskof corresponds closely to 
the area occupied by hybrids in 1970 (Hoopes et al., 
1972). C. opilio males less than 100 mm in carapace 
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FIGURE 38. Distribution and abundance of male Chiorwecetes 
opilio < 100 mm in carapace width captured during !-hour 
tows with a 400-mesh Eastern otter trawl in the eastern Bering 
Sea during July and August 1971. Catches were expanded to 
crabs captured per square nautical mile towed and are rounded 
to the nearest whole number. Both mature and immature 
crabs are included in this "overlap " group. 
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FIGURE 39. Distribution and abundance of mature female 
Chiorwecetes opilio captured during !-hour tows with a 400-
mesh Eastern otter trawl in the eastern Bering Sea during July 
and August 1971. Catches were expanded to crabs captured 
per square nautical mile towed and are rounded to the nearest 
whole number. Maturity was determined from direct observa
tion of abdomen morphology. 

width, including mature and immature crabs, were 
most abundant in a 60-mile-wide band extending from 
the central portion of the survey area north of Unimak 
Island west toward the Pribilof Islands and then 
northwest along the continental shelf (Fig. 38). 

Mature C. opilio females had a distribution similar 
to the small C. opilio males, being most abundant near 
the Pribilof Islands and extending in bands northward 
and eastward from there (Figs. 39 and 38). Immature 
C. opilio females were most abundant about 100 miles 
north-northeast of the Pribilof Islands, with scattered 
catches in the region north of U nimak Island, well 
offshore (Fig. 40). 
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FIGURE 40. Distribution and abundance of immature female 
Chionoecetes opilio captured during !-hour tows with a 400-mesh 
Eastern otter trawl in the eastern Bering Sea during July and 
August 1971. Catches were expanded to crabs captured per 
square nautical mile towed and are rounded to the nearest 
whole number. Maturity was determined from direct observa
tion of abdomen morphology. 
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FIGURE 41. Distribution and abundance of mature male Chio
noecetes hybrids(~ 110 mm in carapace width) captured during 
!-hour tows" with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. 

Crabs identified as hybrids of. C. bairdi and C. 
opilio made up 4.6% of the tanner crabs taken and 
were generally more abundant west of l66°W (Figs. 
41-44). Distribution of mature male hybrids (Fig. 
41) was very similar to that of mature C. opilio males 
(Fig. 37). Immature male hybrid ( < 110 mm in 
carapace width) distribution was also similar to the 
" overlap " C. opilio male group, with relatively high 
concentrations of juvenile hybrid males occurring 
northeast of the Pribilof Islands (Fig. 42). Male 
hybrids also occurred within the regular 20-mile
grid survey area, and their distribution was similar 
to that found in 1970. Female hybrids (Figs. 43 and 
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FIGURE 42. Distribution and abundance of male Chionoecetes 
hybrids < 110 mm in carapace width captured during !
hour tows with a 400-mesh Eastern otter trawl in the eastern 
Bering Sea during July and August 1971. Catches were ex
panded to crabs captured per square nautical mile towed and 
are rounded to the nearest whole number. Both mature and 
immature crabs are included in this " overlap " group. 
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FIGURE 43. Distribution and abundance of mature female 
Chiorwecetes hybrids (~80 mm in carapace width) captured 
during !-hour tows with a 400-mesh Eastern otter trawl in 
the eastern Bering Sea during July and August 197 I. Catches 
were expanded to crabs captured per square nautical mile 
towed and are rounded to the nearest whole number. 

44) were much less abundant and occurred at only 
a few stations. All immature female hybrids were 
found in the western section of the survey area (Fig. 
44) and were most abundant immediately east of the 
Pribilof Islands. 

The distribution of tanner crabs in the Bering Sea 
in july and August 1971 appears to be somewhat tem
perature related. C. opilio and the hybrid are abun
dant within the cold-water mass in the central portion 
of the Bering Sea (Fig. 45), whereas C. bairdi is gener
ally more prevalent in the warmer peripheral water. 

Width frequencies of male and female C. bairdi, C. 
opilio, and the hybrid (Figs. 46, 47, and 48) indicate 
that, on the average, C. bairdi are larger than C. opilio 
and that the hybrid is intermediate in size. The 
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FIGURE 44. Distribution and abundance of immature female 
Chiorwecetes hybrids ( <80 mm in carapace width) captured 
during !-hour tows with a 400-mesh Eastern otter trawl in 
the eastern Bering Sea during July and August 1971. Catches 
were expanded to crabs captured per square nautical mile 
towed and are rounded to the nearest whole number. 
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in the Bering Sea during july and August 197 I. Temperatures 
were taken immediately prior to trawling at each station and 
extended over the time span from July 23 to September 2. 

absence of distinct peaks in the width-frequency data 
of juvenile male and female C. bairdi makes it difficult 
to estimate their growth rate. However, major peaks 
at 140 to 144 mm and 155 to 159 mm for adult C. 
bairdi males in 1971 agree well with data for C. bairdi 
males collected during spring 1970 (Hoopes et al., 
1972, Fig. 61) and if the major peak mode for juvenile 
crabs observed in 1970 (90 mm) is increased by about 
30% , it corresponds to a peak suggested in the 1971 
data, i.e., 117 mm. Therefore, estimates of a growth 
increment of 30% for male C. bairdi of the Bering 
Sea are probably valid. 

A comparison of width frequency data on C. opilio 
males for 1970 (Hoopes et al., 1972, Fig. 62) and 1971 
(Fig. 47) suggests a drastic reduction in numbers of 
males larger than 90 mm in width. This may be 
indicative of incomplete sampling of large C. opilio 
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measured during the 1971 trawl survey of the NMFS vessel 
Oregon to the Bering Sea. 

males in 1971, but it could also be the result of natural 
or fishing mortality during recent years on the ac
cumulation of large skip-molt crabs. 

Width-frequency data for male hybrids (Fig. 48) 
is confusing, with differences of about 15% between 
modes up to 89 mm and a difference of about 30% 
between the mode at 89 mm and the next mode at 
119 mm. Because of this confusion-the interme
diate size of the hybrid and the probable difference 
in growth rate from the parent species-it is important 
when determining growth rates for C. bairdi and C. 
opilio in future studies to carefully identify all hybrids 
during data collection. Tagging procedures now 
being developed, which show promise for retention of 
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FIGURE 48. Width-frequency distribution of Chionoecetes hybrids 
measured during the 1971 trawl survey of the NMFS vessel 
Oregon to the Bering Sea . 

a tag through ecdysis, will provide a firm basis for 
future growth studies. 

SUMMARY 

An expanded trawl survey in the eastern Bering Sea 
in July and August 1971 provided information on the 
distribution and relative abundance of tanner and 
king crabs westward and northward of the area sur
veyed in prior years. The major portion of the P. 
camtschatica stock during July and August 1971 was 
within the regular survey area. No P. camtschatica 
were captured in tows west of 166°W. P. platypus, 
the blue king crab, was present in the area of the 
Pribiloflslands in late July, and females ofthis species 
were in the process of hatching eggs and molting. 

The estimated abundance of male and female P. 
camtschatica at 25 stations within the regular survey 
area in 1971 was not significantly different than the 
estimated abundance at these stations in 1970. 
Length frequencies of male and female P. camtschatica 
are generally similar to those obtained in 1970, in
dicative of a commercially exploited stock; however, 
some improvement has been shown from recruitment 
of recent strong year classes. 

During July and August, both species of tanner 
crabs (C. bairdi and C. opilio) were abundant well 
beyond the area covered by past trawl surveys. C. 
bairdi generally occupies the area adjacent to and 
parallel to the Alaska Peninsula from Port Moller to 
Unimak Pass and along the edge of the shelf to the 
Pribilof Islands in a crescent-shaped band 80 to 100 
miles wide. C. opilio generally occurs north of this 
band in the central part of Bristol Bay within the 
cold-water mass which characteristically extends into 
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Bristol Bay from the northwest. Small male C. opilio 
and mature female C. opilio are particularly abundant 
north and east of the Pribilof Islands at this time 
of year. There are areas of considerable overlap 
between the two species, the hybrid occurring within 
these areas and being particularly abundant 40 to 
100 miles northeast of the Pribilof Islands. A com
parison of the trawl catches of commercial-sized male 
C. bairdi at 25 stations in 1970 and 1971 suggests that 
a significant decrease in the abundance of these large 
males has occurred. This conclusion is supported 
by width-frequency data for C. bairdi males, which 
show a sharp decline of the right-hand side of the 
width-frequency diagram and the absence of large 
male C. bairdi prevalent in earlier years. 
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KING AND TANNER CRAB RESEARCH IN 
THE EASTERN BERING SEA, 1972 

by Murray L. Hayes and James W. Balsiger 

Resposibility for research by the United States on 
the king and tanner crab resources of the eastern 
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FIGURE 49. Stations occupied by the NMFS research vessel 
Oregon during May 27 to July 24, 1972, in the southeastern 
Bering Sea. 

Bering Sea was transferred from the NMFS Auke 
Bay Fisheries Laboratory to the NMFS Kodiak La
boratory of the Northwest Fisheries Center on July 
1, 1972. 

Research on king and tanner crabs in 1972 followed 
the pattern of recent years. The principal field pro
gram was continuation of the annual trawl survey. 
During May 27 through July 24 the RV Oregon oc
cupied 103 stations on the 20-mile grid pattern used 
in earlier years (Fig. 49). In addition to the data 
on crabs collected at each station, recordings were 
made of weather and sea conditions; surface and 
bottom temperature; surface and bottom salinities; 
XBT data; zooplankton samples; and data on the 
marine finfish collected with the crabs. 

A U.S. observer was placed aboard the Japanese 
mothership Koyo Maru for the period June 17 to July 
23. His primary assignment was to verify catch 
statistics of the Japanese fleet and to collect biological 
and fishing data to verify application of the interim 
measures listed in the appendix to the crab agree
ment (U.S. Department of State, 1971 ). The ob
server was unable to accomplish this assignment again 
in 1972. He was permitted, however, to make general 
observations aboard the mothership and collected 
data on size composition of certain samples of the 
catch provided by the Japanese staff aboard the Koyo 
Maru. 

In addition to the field work outlined, analysis of 
data collected in past years continued. Preliminary 
analysis has been completed of the occurrence and 
distribution of larval forms of king crabs in about 
240 zooplankton samples collected during spring and 
summer of 1969 and 1970 (E. B. Haynes, Natl. Mar. 
Fish. Serv., Auke Bay Fish. Lab., Auke Bay, AK 
99821, pers. comm.). King crab larvae were most 
abundant in the southern and eastern areas of Bristol 
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Bay from approximately Amak Island to Port Moller. 
Highest abundance was near shore; lowest abundance 
was generally in the central and western parts of the 
bay. Progression oflarval stages corresponded closely 
with the hypothesized seasonal dispersion of the larvae, 
which was northeastward along the Alaska Peninsula 
toward the head of Bristol Bay. The seasonal disper
sion of the larvae agrees with known patterns of 
water movement in the study area. 

A preliminary equilibrium sustained yield model 
for the king crab fishery of the southeastern Bering 
Sea was developed (Greenough, 1972). This is a 
yield-per-recruit type of model which uses estimates 
of recruitment from the annual trawl surveys to predict 
an annual yield of 3-5 million king crabs. 

INCIDENTAL CATCH OF CRABs BY GROUNDFISH FLEETS 

Crabs caught incidentally during groundfish opera
tions in the eastern Bering Sea are usually sorted from 
the fish catch and returned to the sea. Scientists 
from the United States are concerned that mortality 
caused by such handling may be a significant factor 
in the decline of crab stocks. To resolve this problem 
we need information on the number of crabs caught 
by other fisheries and the proportions thereof that die 
as a consequence of such handling. 

In 1972 the United States developed the following 
two lines of evidence to demonstrate that the number 
of crabs caught by other fisheries may be large: (I) 
Direct observation of catches aboard the Japanese 
mothership Shikishima Maru in June of 1972 and (2) 
comparison of trawl catches by the U.S. research vessel 
Miller Freeman with catches of Japanese trawlers in 
the same areas during the same time periods in April 
of 1970. 

Inference Based on Observation of Catches Aboard a Japa
nese Mothership 

Direct observation of the incidental catch of king 
and tanner crabs was made by a U.S. observer aboard 
the Japanese mothership Shikishima Maru during June 
4--22, 1972. During this time fishing was conducted 
northwest of the Pribilof Islands. The Shikishima 
Maru is a factoryship that produces surimi (a shredded 
fish meat product) from the target species, Pacific 
pollock. The Shikishima Maru fleet was composed of 
the mothership, I otter trawler, 9 Danish seiners, and 
I 0 bull trawlers (5 pair trawls). 

An incidental catch of only three king crabs was 
observed from June 8 to 21, 1972; incidental catches 
of tanner crabs, however, were greater. Samples of 
the tanner crabs were measured and sexed. A total 
of 2,816 tanner crabs was examined from the catches 
of pair trawl vessels. They consisted of 54.3% male 

and 45.7% female crabs. The average carapace 
widths were 80.9 inm for male crabs and 53.9 mm for 
female crabs. The average weights were 0.23 kg for 
males and 0.06 kg for females. A total of 1,300 
tanner crabs was examined from the catches of the 
Danish seine vessels. Composition by sex was 33.3% 
male and 66.7% female. The mean carapace width 
for male and female crabs was 81.7 mm and 55.9 mm, 
respectively. The average weights were 0.19 kg for 
males and 0.06 kg for females. 

Over 95% of the females were gravid. A very 
small percentage of females showed signs of spawn
ing. The eggs were at an eyed stage of development. 

After the tanner crabs were measured, they were 
thrown back into the sea. The majority of the crabs 
were apparently alive when thrown back. It was 
estimated that the incidence of tanner crabs was at 
least 100 crabs per metric ton of fish landed aboard 
the Shikishima Maru for the period of observation. 
This estimate applies only to the area where the 
Shikishima Maru fleet fished during June 4--22, 1972, 
but suggests that the incidental catch by bottomfish
ing fleets is large and may be an important source 
of mortality. 

lriference Based on Catches of a U.S. Research Vessel and 
Japanese Trawlers 

Estimates as to the magnitude of the tanner crab 
and the king crab catch taken incidentally by the 
Japanese Bering Sea groundfish fleet were made by 
comparison of fishing results. The basis for the 
estimates was the comparison of catch records from 
the Japanese groundfish fishery (Fisheries Agency of 
Japan, 197lc) with catch records from the spring 1970 
cruise to the Bering Sea by the R V Miller Freeman. 

The underlying assumption in this estimation proce
dure is that when the R V Miller Freeman was fishing 
in the same area at the same time as the Japanese 
groundfish fleet (and if both the Miller Freeman and 
the Japanese fleet were fishing on the bottom) then 
the proportions of the various species of bottomfish 
would be the same in both catches. In particular, 
catches of tanner and king crabs were compared with 
catches ofyellowfin sole (Limanda aspera). The Miller 
Freeman's yellowfin sole catch-per-unit-effort was 
compared with the Japanese fleet's yellowfin sole 
catch-per-unit-effort for these overlapping time periods 
and geographic areas and was found to be nearly 
identical (1,047 vs. 1,120 lbjhour). The basic geo
graphic unit used was the major block (MBL) by 
which Japan reported her data for the 1970 fishery. 
The MBL blocks are 5° in longitude by 2 I /2° in 
latitude and are numbered as below: 
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TABLE 36. Japanese catch ofyellowfin sole by stern trawl, pair trawl, and side trawl and the RV Miller Freeman catch 
ofyellowfin sole, king crabs, and tanner crabs for April 1970 by MBL block. 

Miller Freeman catch (lb )1 

Fishing area 
(MBL blocks) 

Japanese 
catch of 

yellowfin sole 
(lb)1 King crab Tanner crab Yellowfin sole 

MBL 12 
MBL21 
MBL22 

TOTAL 

679,023 
246,917 

5,566,666 

6,492,606 

1 Hours trawled by Japan, 5,795. 
• Hours trawled by R V Miller Freeman, 38. 

170°E 165°E 160°E 

60°N _I. 
I 1 MBL23 MBL 13 I I 

57°30'N -i 1-----
_I MBL22 MBL 12 

55°N -------

I MBL21 MBL II 

52°30'N -~----~-

155°E 

1-
MBL03 I 

I 
MBL02 ,-

I 
I 

MBLOI I 

1 -,-
I 

Table 36 lists the Miller Freeman's catch of yellowfin 
sole, tanner crabs, and king crabs along with the 
corresponding Japanese catch of yellowfin sole by 
MBL block. Using the totals from Table 36, ratios 
can be formed as: 

Total king crab catch (lb)_ 
Total yellowfin sole catch (lb) 

Total tanner crab catch (lb) 
Total yellowfin sole catch {lh) 

15,990 = 402 
39,800 . 

Applying the king crab ratio to the total Japanese 
yellowfin sole catch (.051 x6,492,6061b) gives an 
estimate for the incidental king crab catch of 331,100 
pounds. This figure is for April and includes the 
incidental catch of MBL blocks 12, 21, and 22. In 
like manner, the tanner crab ratio can be applied to 
the total Japanese yellowfin sole catch (.402 x 
6,492,606 lb) to obtain the estimate of 2,610,000 
pounds of tanner crabs taken incidentally by the 
Japanese in MBL blocks 12, 21, and 22 in April. 

These estimates apply to only one small area during 
April 1970 but suggest that incidental catch of crabs 
by bottomfishing fleets is large and may be an im
portant source of mortality. 

DISTRIBUTION AND RELATIVE ABUNDANCE OF CRABS IN 

1972 

King Crabs 

The trawl survey in 1972 included I 03 stations in 
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FIGURE 50. Distribution of large male king crabs, P. camtschatica 

(carapace length;;::: 120 mm), in 103 trawl catches in the south
eastern Bering Sea, May 27 to July 24, 1972. (Each square 
is 400 square miles and the number is the trawl catch per 
square mile of area swept.) 

the southeastern Bering Sea which included the area 
where king crabs have been found in past surveys. 
The stations along the eastern and northern boundary 
of the area sampled contained approximately 5% of 
the king crabs caught, but shallow water and proximity 
of land suggest that the portion of the population 
not sampled in these directions was small. 

The distribution and relative abundance of male 
king crabs over 120 mm in carapace length during 
the 1972 trawl survey are plotted in Figure 50. The 
numbers on this and subsequent figures are the actual 
catches made, expanded by the area swept by the 
research trawl to number of crabs per square mile. 
The squares on these figures represent the 400 square 
miles surrounding each trawl station. The distribu
tion of large male crabs in 1972 was similar to those 
for other trawl surveys in recent years. Large males 
were distributed throughout the survey area and their 
distribution extended north of the Fox Islands
beyond the distribution of females and juveniles. 

The distribution and relative abundance of male 
king crabs less than 120 mm in carapace length is 
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FIGURE 51. Distribution of male king crabs, P. camtschatica 
(carapace length < 120 mm), in I 03 trawl catches in the south
eastern Bering Sea, May 27 to July 24, 1972. (Each square 
is 400 square miles and the number is the trawl catch per 
square mile of area swept.) 
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eastern Bering Sea, May 27 to July 24, 1972. (Each square 
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FIGURE 53. Distribution of male king crabs, P. camtschatica 
(carapace length < 100 mm), in 103 trawl catches in the 
southeastern Bering Sea, May 27 to July 24, 1972. (Each 
square is 400 square miles and the number is the trawl catch 
per square mile of area swept.) 
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FIGURE 54. Distribution of female king crabs, P. camstchatica 

(carapace length < 100 mm), in 103 trawl catches in the 
southeastern Bering Sea, May 27 t.:> July 24, 1972. (Each 
square is 400 square miles and the number is the trawl catch 
per square mile of area swept.) 
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FIGURE 55. Distribution of male tanner crabs, C. bairdi (carapace 
length ~ 130 mm), in 103 trawl catches in the southeastern 
Bering Sea, May 27 to July 24, 1972 . (Each square is 400 
square miles and the number is the trawl catch per square 
mile of area swept.) 

FIGURE 56. Distribution of female tanner crabs, C. bairdi, in 
103 trawl catches in the southeastern Bering Sea, May 27 to 
July 24, 1972. (Each square is 400 square miles and the 
number is the trawl catch per square mile of area swept.) 
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FIGURE 57. Distribution of male tanner crabs, C. bairdi, in 103 
trawl catches in the southeastern Bering Sea, May 27 to July 
24, 1972. (Each square is 400 square miles and the number 
is the trawl catch per square mile of area swept.) 

FIGURE 58. Distribution of male tanner crabs, C. opilio, in 103 
trawl catches in the southeastern Bering Sea, May 27 to July 
24, 1972. (Each square is 400 square miles and the number 
is the trawl catch per square mile of area swept.) 
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FIGURE 59. Distribution of female tanner crabs, C. opilio, in 
103 trawl catches in the southeastern Bering Sea, May 27 to 
July 24, 1972. (Each square i~ 400 square miles and the 
number is the trawl catch per square mile of area swept.) 

shown in Figure 51. 
The distribution and abundance of large female 

king crabs (carapace length~ IOO mm) are plotted 
in Figure 52. The distribution is similar to that found 
in the 1969-71 surveys. In general, large females 
were found with large males in shallow waters ad
jacent to the Alaska Peninsula in the portion of Bristol 
Bay southeast of a line connecting Cape Newenham 
and Akutan Island. 

The distribution and relative abundance of juvenile 
king crabs (carapace length< 1 00 mm) are plotted in 
Figures 53 and 54. The distribution is similar to 
that found in earlier surveys. Generally, juveniles 
were distributed in the portion of Bristol Bay southeast 
of a line from Cape Newenham to Akutan Island 
with concentrations north of Unimak Pass, northeast 
of Amak Island, and north of Port Moller. 

Tanner Crabs 

The distribution and relative abundance of tanner 
crabs are plotted in Figures 55, 56, and 57 for Chio
noecetes bairdi and Figures 58 and 59 for C. opilio. 
Crabs with characteristics intermediate between the 
the two species, which may be hybrids, were again 
identified. Their abundance constituted about 7% 
of the tanner crabs examined in 1972. A separate 
analysis of possible hybridization is being made. 

The distribution and relative abundance of male 
C. bairdi are shown in Figure 57. C. bairdi males 
larger than 130 mm in carapace width (Figure 55) 
were scarce in the 1972 trawl survey catches. Those 
found were distributed north of the Alaska Peninsula 
in the same general area as large king crabs except 
that their distribution also extended westward of that 
for king crabs north of the Fox Islands. 

C. bairdi females (Fig. 56) were generally distributed 
in the same area as large males. 

Distribution and relative abundance of C. opilio 
males are plotted in Figure 58 and those for females 
are plotted in Figure 59. C. opilio were found general
ly north and west of the distribution of C. bairdi . 

ABUNDANCE OF CRABS IN RECENT YEARS 

King Crabs 

The estimates of relative abundance presented in 
this report were expanded to population estimates 
using the techniques previously described by Hoopes 
and Greenough (1970). The 1972 estimates are 
compared with the estimates obtained from the spring 
surveys of 1968, 1969, and 1970. Total population 
estimates were not made for the 1971 trawl survey. 
The effort in that year was geographically expanded 
to better define the western and northern limits of 
the C. bairdi population which reduced the number 
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FIGURE 60. Estimates of male king crab abundance by 10-mm 
length classes from the 1968, 1969, 1970, and 1972 spring 
research cruises in the eastern Bering Sea. 
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FIGURE 61. Estimates of female king crab abundance by 10-
mm length classes from the 1968, 1969, 1970, and 1972 spring 
research cruise~ in the eastern Bering Sea. 

TABLE 37. Estimated abundance of male king crabs in the 
eastern Bering Sea based on trawl surveys of a U.S. re
search vessel in the spring of 1968, 1969, 1970, and 1972. 

Estimated abundance (millions) 

Year <120mm ;'2::120mm 
----

1968 22.2 18.7 
1969 51.8 19.5 
1970 16.3 10.5 
1972 19.7 10.6 

TABLE 38. Estimated abundance of mature female king 
crabs (;'2::90 mm carapace length) based on trawl survey 
data taken in 1968, 1969, 1970, and 1972. 

Year 

1968 
1969 
1970 
1972 

Estimated abundance 
(millions) 

53.7 
28.4 
12.9 
13.6 
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FIGURE 62. Estimates of male C. bairdi abundance by 5-mm 
width classes for the southeastern Bering Sea based on samples 
collected during the 1970 and 1972 trawl surveys. 

of trawl hauls made in the areas of earlier surveys 
for king crabs. Karinen (MS 1972) has compared 
both experimental trawl CPUE's for stations fished 
in 1970 and 1971. No significant difference in CPUE 
was found between the two years for those stations 
which produced king crabs in both years. 

Figures 60 and 61 are graphs that present estimates 
of male and female king crab abundance by I 0-mm 
length classes for the spring-summer trawl cruises 
in 1968, 1969, 1970, and 1972. Tables 37 and 38 
provide abundance estimates for male and female 
king crabs, respectively. 

Tanner Crabs 

Abundance estimates of large male C. bairdi have 
shown a marked decline between 1968 and 1972. 
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TABLE 39. Catch of male C. bairdi:;;::: 130 mm width per 1-hour trawl haul in spring surveys, 1969-72. 

No. of Stations with 
stations C. bairdi 

Year fished :;:::130mm Total catch CPUE 

19691 

1970 
1971 
1972 

772 
782 

51 
103 

64 
72 
28 
54 

9,286 145.1 
2,959 41.1 

387 13.8 
416 7.7 

1 In 1969 tanner crabs were not identified by species. Data of other years suggest that less than 1% of C. opilio crabs caught 
are larger than 130 mm in carapace width. Because data in this table are for crabs over 130 mm, it was assumed that 
those crabs recorded here for 1969 were C. bairdi. 

2 Excludes replicate samples. 

Figure 62 contrasts estimates of abundance of male 
C. bairdi by 5-mm width increments for 1970 and 
1972. 

Table 39 compares the catch per standard trawl 
haul for C. bairdi for crabs over 130 mm in carapace 
width for 1969-72. These data indicate a precipitous 
decline in the abundance of large tanner crabs. 

TRENDS IN THE CoMMERCIAL FISHERIES 

In 1971 Japan continued to shift emphasis from 
king crabs to tanner crabs, influenced in part by the 
reduction of her quota for king crabs from 85,000 
cases in 1970 to 37,500 cases in 1971. Japan's 1971 
tanner crab quota and catch were also lower (by 
14%) than the corresponding figures for 1970. The 
U.S. 1971 king crab harvest increased by more than 
50% (in weight) over the 1970 catch and reached 
an all-time high for the Bering Sea. Simultaneously, 
the U.S. 1971 tanner crab fishery exerted the lowest 
level of effort since 1968. (The information in this 
section is from the Fisheries Agency of Japan, 197la, 
197lb, 1972a, 1972b, 1972c, 1972d; floopes and 
Greenough, 1970; floopes et al., 1971; floopes, 
Karinen, and Pelto, 1972; and Jackson, 1973.) 

United States 

The U.S. harvest ofking crabs in the eastern Bering 
Sea during 1971 was 2,404,681 crabs, an increase of 
43 % over the 1970 catch and an all-time high for 
the United States in the Bering Sea (Fig. 63). The 
total U.S. effort also reached a new high level, but 
the long declining CPUE reversed its trend, increas
ing to 20.3 crabs per pot from 17.4 crabs per pot in 
1970 (Fig. 63). 

Figure 64 shows the frequency distribution for 
10-mm size groups of the U.S. commercial catch for 
1969 to 1971. The distributions in 1969 and 1970 
were remarkably similar, whereas a slight shift to the 
right in 1971 probably resulted from a combination 
of the exploitation of new fishing grounds and a new 
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FIGURE 63. Total king crab catch, total fishing effort, and catch
per-unit-effort of the U.S. commercial fishery in the eastern 
Bering Sea, 1966-71. 
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FIGURE 64. Size-frequency distribution of king crabs taken by 
the U.S. commercial fishery in the eastern Bering Sea, 1969- 71. 

minimum size limit imposed in 1971. 
The U.S. tanner crab production dropped from 

482,307 crabs in 1970 to 61,347 crabs in 1971 (Fig. 
65). The decline in CPUE (from 29.5 crabs per pot 
in 1970 to 8.5 crabs per pot in 1971) for tanner crabs 
may not necessarily demonstrate a decline in the 
tanner crab population since an undetermined large 
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FIGURE 65. Total tanner crab catch, total fishing effort, and 
catch-per-unit-effort of the U.S. commercial fishery in the 
eastern Bering Sea, 1968-71. 
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FIGURE 66. Total king crab catch (pot and tangle net), fishing 
effort (tangle net), and catch-per-unit-effort (tangle net) of 
the Japanese commercial fishery in the eastern Bering Sea, 
1966-71. 
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FtGURE 67. Size frequency distribution of king crabs taken by 
the Japanese commercial fishery in the eastern Bering Sea, 
1969-71. 

/ 
~1000 20 / 20 . /-Effort ~ 

i . i 
, 7~0 ~ 15 / I~ • 

~{.u:_./------- It 

§ ~ ~ I . 
:: 500 !•o I toE ... 
0: :z: ... 
~ u I " .. .. .. u ... 280 u e 

~ 

FIGURE 68. Tanner crab catch, fishing effort, and catch-per
unit-effort by pot gear of the Japanese commercial fishery in 
the eastern Bering Sea, 1968-71. 

portion of the tanner crab catch is made incidentally 
to the catch of king crabs. The average weight per 
tanner crab in 1971 was I. 2 kg, down from I. 3 kg 
in 1970. 

Japan 
Japan filled her 1971 quota of 37,500 cases with a 

catch of885,620 king crabs, of which 21 % were caught 
by tangle nets. In 1970, Japan filled her quota of 
85,000 cases with a catch of 2,080,400 crabs, of which 
88% were caught in tangle nets. King crab CPUE 
values for tangle nets dropped from 7.3 in 1970 to 6.7 
crabs per tan in 1971 (Fig. 66) but went up from 
0.3 to 0.6 king crabs per pot in 1971 for the pot 
fishery J The CPUE values for king crabs become 
increasingly less meaningful as indicators of stock 
condition as a larger percentage of the total catch is 
taken incidentally by the effort directed at tanner 
crabs. The average size of a king crab in the catch 
decreased from 145.0 mm (carapace length) in 1970 
to 144.5 mm in 1971 (Fig. 67). 

The Japanese tanner crab catch decreased from 
18,190,000 crabs in 1970 to 15,738,800 crabs in 1971. 
Of the tanner crabs processed in 1971, 95 % were 
taken by the pot fishery, compared with 58% in 
1970. The catch-per-unit-effort in Japan's tanner 
crab pot fishery remained nearly unchanged in 1971 
(13.40 crabs per pot vs. 13.19 crabs per pot in 1970, 
Fig. 68). The average size'. of tanner crabs has de
clined from 159.7 mm (carapace width) in 1970 to 
155.8 mm in 1971. 
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