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LETTER OF TRANSMITTAL 

In compliance with Article III (1) (f) of the International Convention for the 
High Seas Fisheries of the North Pacific Ocean and Rule 17 of the Rules of Pro
cedure, 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 from the adjournment of the 24th Annual Meeting on 
November 3, 1977 through to the adjournment of its 25th Annual Meeting, held in 
Vancouver, Canada, from October 16 through November 2, 1978. It contains a 
summary account of the 25th 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 coor
dination 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. 

CLIFFORD R. LEVEL TON 

CHAIRMAN 
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I. REPORT OF THE 25TH ANNUAL MEETING-1978 

l. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought into 
force on June 12, 1953, with the exchange of ratifica
tions among Canada, Japan and the United States. 
The purpose of the original Convention was to ensure 
that the fishery resources of the Convention area were 
maintained at the level of maximum sustained produc
tivity. The Convention established the International 
North Pacific Fisheries Commission, which is com
posed of three national sections, each consisting of not 
more than four members appointed by the govern
ments of the respective Contracting Parties. The 
Commission meets at least once annually, and oftener 
when necessary, and conducts its business between 
meetings through its permanent Secretariat in Van
couver, Canada. 

On February 10, 1977, the United States served 
Canada and Japan with the one year notice required 
under the Convention of its intention to withdraw 
from the Convention. This action was taken because 
the United States stated that there were inconsistencies 
between certain articles of the Convention and those 
of the United States Fishery Conservation and Man
agement Act which had come into force in 1976. In 
following months, representatives of the three Con
tracting Parties met in consultations designed to 
amend the Convention1. As a result of progress in 
these consultations, the United States, on February 9, 
1978, withdrew its notice of termination of the Con
vention. In April 1978 the Convention was amended 
by a Protocol signed by representatives of the three 
governments at Tokyo. That Protocol provided for 
the maintenance of the International North Pacific 
Fisheries Commission. In anticipation that all coun
tries would ratify the Protocol, the Commission agreed 
to conduct its business during the 1978 Annual Meet
ing under terms of the amended Convention2 • The 
following is a report of the Commission's 1978 (25th) 
Annual Meeting. 

1 Informal talks were held at Lake Wilderness, Washington, 
U.S.A., August 9-10, 1977. These were followed by four 
formal tripartite negotiating sessions: Anchorage, Alaska, 
October 24-26, 1977; Tokyo, Japan, January 17-24, 1978; 
Vancouver, Canada, February 7- 9, 1978; Washington, D.C., 
March 21-24, 1978. 

2 Instruments of ratification were formally exchanged between 
Canada, Japan and the United States at Tokyo on February 
15, 1979 and the amended Convention came into force on that 
day. 

2. TIME AND PLACE OF MEETING 

The 25th Annual Meeting of the International 
North Pacific Fisheries Commission was held in Van
couver, Canada from October 30 to November 2, 1978 
under the chairmanship of Commissioner Clifford R. 
Levelton. During the two weeks immediately pre
ceding the plenary sessions of the Commission, meet
ings of the Standing Committee on Biology and Re
search and its various sub-committees were held. 
Commissioner James C. Cameron of Canada chaired 
those meetings and Dr. L. Margolis of Canada acted 
as scientific convenor. The Standing Committee on 
Finance and Administration met on October 31 and 
November 1 with Commissioner Donovan F. Miller 
of Canada as Chairman. 

3. PARTICIPANTS 

Persons participating in the 25th Annual Meeting 
are listed in Appendix 1 of this report, which also 
shows committee assignments. Changes in Commis
sion membership which occurred during the year are 
indicated in the Administrative Report for 1978 (Part 
II of this Annual Report). As in past years the Com
missioners of each national section were assisted by 
a number of advisers and experts. At the invitation 
of the Commission, the International Pacific Halibut 
Commission was represented by observers who also 
acted as technical consultants on matters pertaining 
to halibut. The Commission values highly the co
operation and assistance shown in this consultation 
service. The total number of participants was 92, 
including 21 from Canada, 19 from Japan, 41 from 
the United States, 3 permanent and 6 temporary 
members of the Secretariat and 2 consultant-observers. 

4. AGENDA 

The agenda for the 25th Annual Meeting, as adopt
ed 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 FIRST PLENARY SESSION 

The first plenary session of the 25th Annual Meet
ing, chaired by Commissioner Clifford R. Levelton of 
Canada, was held on October 30, 1978 in the Social 
Suite East of the Hotel Vancouver, Vancouver, Cana
da. At this session, which was open to the public, 
there were addresses of welcome, statements by the 
national sections, introduction of delegations, and an 
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address by the Chairman. 
Mr. Harry Rankin, Deputy Mayor of the City of 

Vancouver, welcomed delegates to the city. The 
Honorable Sam Bawlf, Minister of Recreation and 
Conservation for the Province of British Columbia 
spoke briefly to delegates and offered a warm welcome 
to British Columbia. The main body of his address 
was as follows: 

Although the main responsibility for ocean fisheries in Canada 
is that of the Government of Canada, the Provincial Govern
ment has always maintained a supportive role in this area out 
of concern for this vital resource and the important industry 
which is given to it, which in fact employs directly some fifteen 
thousand B.C. citizens. 

Our fisheries role has been strengthened considerably in the 
last year or two. We intend to carry on the salmonid enhance
ment program in cooperation with the Government of Canada 
and to meet our fair share of the effort in that regard. We 
have considerably increased as well the funds for commercial 
fisheries development in British Columbia, and have contributed 
to exploratory fishing for groundfish and shrimp, as well as to 
research and development for shellfish and marine plant harvest
ing. 

The Commission has set an example, in our view, to the entire 
world in cooperating internationally in the conservation and 
orderly development of fisheries, based on sound research and 
friendly discussion. 

I understand that recently, after much questioning of its future 
role, the Commission has in effect been given a new mandate on 
the basis of a renegotiated North Pacific Convention. Hopefully 
the Commission will be able to deal as effectively in the future 
with the many national concerns as it has in the past. 

B.C. is fortunate that its important commercial salmon fish
eries, as well as its extensive recreational marine fisheries, are 
fully protected from offshore, high seas fisheries . However, we 
as observers and as participants in an advisory way with the 
Commission very much appreciate the opportunity to hear the 
points of view which the national interests bring to these meet
ings, and to have an opportunity to exchange the knowledge 
that comes from the supporting research. 

Mr. Arthur Lee, Canadian Member of Parliament 
for Vancouver-East constituency welcomed delegates 
on behalf of Canada, and continued as follows: 

The 25th Annual Meeting of any organization represents a 
milestone. In the case of your Commission, this meeting re
presents the culmination of 25 years of cooperation in managing 
the fishery resources of the North Pacific Ocean. I would like 
to offer my congratulations on a quarter century of success, 
brought about by your efforts, and the efforts of many people 
who have had the honour to serve the Commission in previous 
years. 

As a Member of Parliament from Vancouver, I take a good 
deal of interest in fisheries matters. You are all aware of the 
importance of fishery resources to British Columbia, particularly 
our salmon resources. I think Canadians are equally aware of 
the importance of the fishing industries of Japan and the United 

States and while our local problems and national aspirations may 
differ, often to a substantial degree, all of us who take an interest 
in fisheries matters are heartened by the determination of our 
three countries to work together to resolve problems which are 
international in scope. 

As this Commission moves into its second quarter century, it 
does so under new terms of reference. The amended North 
Pacific Convention will, I am sure, form the basis for further 
cooperation in the new era of coastal state fisheries management 
within a zone of 200 nautical miles. The increased protection 
afforded to salmon of Canadian origin under the new arrange
ments is a welcome step in the development of an effective 
salmon management and conservation regime in this new era. 

In closing, Mr. Lee wished the Commission success 
in discussions of the issues which brought the three 
countries together. 

Commissioner Elmer E. Rasmuson, Chairman of 
the United States National Section, addressed the 
session. In his opening remarks, Mr. Rasmuson wel
comed new Japanese Commissioners Hiroya Sano and 
Tojiro Nakabe and new Canadian Commissioner 
Michael Florian. He expressed appreciation for the 
work of Mr. Toshio Isogai, former Executive Director 
of the Commission who had been a competent admin
istrator and served the interests of the Parties in an 
exemplary manner. He said he looked forward to 
working with Mr. Kazuo Shima of Japan, the newly 
appointed Executive Director3, and expressed thanks 
for the special efforts of the Secretariat staff during 
the transition period. He continued as follows: 

As we noted in our opening remarks at the 1977 Annual Meet
ing, we were aware in 1976 that the coming years would be 
unique years of transition in which the process of restructuring 
agreements which were inconsistent with the new realities of 
fishery jurisdiction would proceed. At the same time, we as
sured Japan that we recognized its reliance upon food froni the 
sea and expected Japan would be permitted to continue to catch 
selected fishery resources off the U.S. coast as part of a sound 
management program. I believe we have followed through with 
our commitments. We look forward to continued cooperation 
in U.S.-Japan-Canada fisheries cooperation in various contexts. 

As I noted earlier, we have been in a state of transition with 
INPFC over the past two years. We will continue to be so in 
the near future as we implement the recent Protocol to the Con
vention. In this regard, we were quite pleased with the reduc
tion in interceptions of salmon of North American origin in the 
1978 high seas salmon fishery. We were also generally pleased 
with the way in which the high seas salmon fishing operations 
were conducted, although there are obviously some problems to 

3 The Chairman of the Commission, Mr. C. R. Level ton, acting 
on the recommendation of a nominating committee (see Ad
ministrative Report- p . 23 of this Annual Report) announced, 
at the 25th Annual Meeting, the appointment of Mr. Kazuo 
Shima of Japan as Executive Director of the Commission. 
Mr. Shima assumed that position on January 12, 1979. 



REPORT OF ANNUAL MEETING 3 

be worked out concerning observer coverage of Japanese opera
tions in the U.S. zone and in the north central Bering Sea. 

On the matter of Dall's porpoise research, our scientists have 
reported that Japanese cooperation in the research program was 
exemplary. Every consideration was made for the comfort of 
our scientists and every one of the u:s. participants has asked to 
rejoin the program in 1979. There are several requests and 
suggestions our side will make regarding improving this program 
at the discussions scheduled for February 1979 in Tokyo, but I 
am confident we will be able to agree on appropriate measures 
in a spirit of mutual cooperation. 

Much of our time this week will be spent determining how 
the work of the Commission should be restructured to respond 
effectively to the Commission's responsibilities, including joint 
research on the continent of origin of salmon south of 46°N, 
work under the Biology and Research Committee's revised terms 
of reference, developing new rules of procedure, and encouraging 
the exchange of views on fisheries matters of concern to the 
Parties. Over the past year each of the Parties has submitted 
to the Commission various proposals in this regard. We hope 
there will be thoughtful consideration of these proposals. We 
have every expectation that the end result will be an even more 
efficient and effective organization. We are pleased to be here 
in Vancouver and are looking forward to renewing old friend
ships and establishing new ones. 

At the conclusion of his address, Mr. Rasmuson 
introduced the United States delegation which in
cluded new United States Commissioners Harry L. 
Rietze of Alaska and William G. Saletic of Seattle. 

Commissioner Kenjiro Nishimura, Chairman of the 
Japanese National Section, in his address to the ses
sion, introduced the new Japanese Commissioners and 
welcomed the new Commissioners from Canada and 
the United States. He expressed appreciation for the 
indefatigable contribution made to the Commission 
by Mr. Isogai during his six years as Executive Di
rector of the Commission, and who had returned to 
Japan to assume the post of Director of the Fishery 
Division in the Japanese Foreign Ministry. Mr. 
Nishimura continued as follows: 

With the advent of the new international maritime order 
brought about by the establishment of 200 mile zones, Japan, 
Canada, and the United States entered into negotiation since 
August of last year to revise the International Convention for 
the High Seas Fisheries of the North Pacific Ocean. The nego
tiations ended successfully and the Protocol amending the Con
vention was signed in Tokyo in April this year. Although some 
procedural steps still remain before the Protocol comes formally 
into effect, fishing operations in this year's fishing season have 
been carried out in accordance with the substantive arrangement 
embodied in the revised Convention. Thus, it can be said that 
the regime envisaged in the revised Convention has been ap
plied de facto. 

The fact that the three countries agreed to maintain their 
cooperation for the conservation of fishery resources in the North 
Pacific under the INPFC framework is a reflection of the high 

regard shared by the three countries for the invaluable activities 
of this Commission in the field of scientific research as well as 
conservation and management of fishery resources. 

This important role played by the INPFC during the past 
quarter of a century must be further emphasized in this era of 
200 mile zones. I am convinced that the effective utilization of 
the North Pacific fishery resources should be fulfilled by scientific 
and rational judgment. I believe that this forum is most suited 
for acquiring such judgments. What this Commission can 
achieve will depend greatly on how much the participating 
countries make use of it. 

This annual meeting is, in effect, the first meeting of the 
Commission since the Convention was revised. In making this 
new beginning, I wish to urge all my colleagues to join forces 
and carry forward the vast knowledge and experience accumu
lated through the quarter century of the Commission's activities. 

Commissioner Donovan F. Miller, spokesman for 
the Canadian National Section, in his introductory 
remarks to the session, expressed best wishes to out
going Commissioners and welcomed new Commis
sioners from Japan and the United States. The main 
portion of Commissioner Miller's address was as fol
lows: 

We meet this year under considerably different circumstances 
than have existed at the previous meetings of this Commission. 
Earlier this year, the Governments of Canada, Japan, and the 
United States successfully renegotiated the Convention for the 
High Seas Fisheries of the North Pacific Ocean, and while I 
understand ratification procedures have not yet been completed 
by all countries, the terms of the new Convention will lend 
renewed importance to our deliberations this week. 

The Canadian National Section believes that the revised 
treaty framework more accurately reflects the realities of the 
new order of fisheries management, and is pleased that additional 
protection is now afforded to salmon of Canadian origin. We 
remain of the view that the three countries represented here 
must continue their efforts to increase knowledge of salmon and 
other fishery resources and to share and apply that knowledge 
in the best interests of these resources and of those who depend 
upon them for their livelihood. We believe that the new ar
rangements will facilitate the attainment of these goals. 

We are, then, at the beginning of a new road but starting out 
with a long history of cooperation and friendship which bodes 
well for future success. We look forward to playing our full 
part in the tasks that face us. 

I would be remiss if I did not express the sincere appreciation 
of the Canadian National Section for the dedicated services and 
valuable contributions which Mr. Toshio Isogai made to this 
Commission during his tenure of office as Executive Director. 
We wish him well in his future endeavours. 

The Chairman of the Commission, Mr. C. R. 
Level ton, addressed the session as follows: 

As Chairman of the Commission, it is my pleasure to add to 
the welcomes to Canada and to Vancouver already expressed 
here this morning. 
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We are meeting here at the 25th Annual Meeting of the Com
mission in somewhat different circumstances than at previous 
meetings, since our three governments successfully concluded a 
Protocol to amend the International Convention for the High 
Seas Fisheries of the North Pacific Ocean. 

Many of the delegates here took part in the negotiations which 
began in the summer of 1977 and concluded this spring. I 
believe that, as a result of the meetings that took place in each 
of our countries, everyone has a deeper understanding of the 
problems which our Commission is now charged to address. 

The major purpose of the Commission is to provide for effec
tive conservation of North Pacific salmon resources, although we 
will not ignore our continuing responsibilities for an interim 
period with respect to other species of fish in the Convention 
area. 

While the matter has yet to be formalized, I am happy to 
announce that Mr. Kazuo Shima of Japan has accepted the 
position of Executive Director of the Commission and hopes to 
assume the duties of the position before the end of this year. 
My sincere thanks go to Dr. C. R. Forrester and his staff for 
carrying on efficiently during the transitional period. 

I am sure that we will all be working this week to continue 
our cooperation and to further our hard-gained reputation as an 
essential forum for the rational utilization of fishery resources in 
the Convention area. I look forward to guiding our delibera
tions in the company of some old friends, and with the help of 
some new ones over the coming few days. 

6. PROCEDURES 

The Commission continued without change proce
dures followed at past annual meetings. The opening 
and closing sessions were open to the press and the 
public. Other plenary sessions and meetings of the 
Commission's standing committees were open only to 
national section delegates and guests and observers 
invited by the Commission. Sessions of the Commis
sion and its committees which are held in camera are 
attended only by Commissioners and members of the 
delegations specifically designated by the national sec
tions; no in camera sessions were held at the 25th 
Annual Meeting. 

Representatives designated to work with the Secre
tariat in preparation of information for the press were: 
W. R. Hourston of Canada, Commissioner H. Kita
mura of Japan, and J. C. Price of the United States. 
Minutes and reports of sessions of the Commission and 
its committees were drafted by the Secretariat or by 
members of the delegations who were assigned the 
task. Minutes or reports thus drafted were reviewed, 
corrected, and approved by the group for which they 
were prepared. 

7. CoNSIDERATION OF ADMINISTRATIVE MATTERS 

7 (a) Report of the Chairman 

The Commission adopted the address given by Mr. 

C. R. Level ton of Canada at the opening plenary ses
SiOn as the Chairman's report to the Commission for 
1978. 

7 (b) Submission of Reports by the Secretariat 

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

i. Auditors' report for the fiscal year ended June 30, 1978 
u. Details of items in the auditors' report for the 1977/78 

fiscal period 
iii. Budget estimate for the fiscal year beginning July I, 1979 

and budget forecast for the fiscal year beginning July I, 
1980 

iv. Report on financial situation in current fiscal year (1978/ 
79) 

v. Administrative report for 1978 
vi. Status of receipt of information pertinent to Articles 

III (I) (d) and IX (2) 

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

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

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

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

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

iii. The Commission recommended that a budget totalling 
$270,867 (Canadian funds) be adopted for the fiscal year 
beginning July I, 1979. Each Contracting Party is to 
contribute a one-third share ($90,289). Annual budget 
contributions shall be paid in not more than two equal 
installments considered due as of the first day of the finan
cial year to which it relates and as of the first day of the 
second half of that financial year. 

iv. The committee presented to the Commission a budget 
forecast totalling $270,975 (Canadian funds) for the fiscal 
year beginning July I, 1980. The budget forecast is pro
vided for the guidance of national sections and is not to be 
considered for adoption until the 26th Annual Meeting in 
1979. 

v. The committee reviewed the Administrative Report for 
1978 as submitted by the Secretariat (p. 23 of this report) 
and recommended its acceptance by the Commission. 

vi. The committee reviewed a report prepared by the Secre
tariat entitled " Status of receipt of information pertinent 
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to Articles III (1) (d) and IX (2) of the original Con
vention " and proposals submitted by the United States 
National Section for submission of certain reports under 
the amended Convention. 

The committee agreed that national sections should 
submit, pursuant to Article IX (2) of the amended 
Convention, the following reports: 
(a) Copies of federal and state (provincial, etc.) 

regulations governing domestic and foreign fish
eries for anadromous species in the Convention 
area, supported by appropriate management in
formation. 

(b) Copies of domestic laws and regulations intended 
to render effective the provisions of the Conven
tion, and annual reports of violations thereof, 
including prosecutions, convictions, and penal
ties. 

In discussion of item (b) above, all national sections 
agreed with regard to reports on actions taken against 
violations of provisions of the Convention, under Ar
ticle IX (2), that the reports would not include such 
specific details as names of vessels and vessel owners 
for each individual case of violation. Reports to the 
Commission on the violations would include the num
ber of vessels involved and the nature of the violation, 
if any, as well as the domestic actions taken in regard 
thereto. 

All national sections reaffirmed their commitment 
to table with the Secretariat all treaties and agree
ments between the Contracting Parties and between 
Contracting Parties and other nations respecting fish
eries in the Convention area within 90 days after such 
treaty or agreement has been released. It was also 
agreed that all national sections will submit to the 
Commission all useful public materials including an
nual reports and regulations of international institu
tions concerned with anadromous species in the Con
vention area. 

vii. The committee reviewed a draft proposal prepared by the 
United States National Section for modifications to the 
Commission's Rules of Procedure necessitated by the 
amended Convention. After considering and approving 
some amendments proposed by the Japanese National 
Section, a final agreed upon draft was recommended for 
adoption by the Commission. 
The committee also recommended adoption of a revised 
preamble to the Financial Regulations and a revised text 
for Financial Regulation 14. 

viii. The committee recommended that the following organiza
tions be invited to send observers to the Commission's 
1979 Annual Meeting: 
International Pacific Halibut Commission 
International Pacific Salmon Fisheries Commission 
Northwest Atlantic Fisheries Organization 

(formerly International Commission for the Northwest 
Atlantic Fisheries) 
Inter-American Tropical Tuna Commission 
Food and Agriculture Organization of the United Nations 
International Commission for the Conservation of Atlantic 
Tunas 
Inter-Governmental Oceanographic Commission 

ix. The committee recommended that the Commission issue a 
formal request for the services of International Pacific 
Halibut Commission biologists as consultants at the 1979 
Annual Meeting. 

x. The committee recommended that the first plenary session 
of the 26th Annual Meeting of the Commission be held on 
October 29, 1979 in Tokyo, Japan. The committee also 
recommended that the 27th Annual Meeting be held in 
Anchorage, Alaska, with the first plenary session on No
vember 3, 1980. 

8. CoNSIDERATION oF MATTERS oF REsEARCH 

The Commission requires its Standing Committee 
on Biology and Research to arrange for research on 
various problems and to report on the results of that 
research. Membership of the Committee on Biology 
and Research is shown in Appendix 1. Prior to the 
1978 Annual Meeting, and in anticipation of amend
ments to the Convention, a working group had been 
established to make recommendations for new terms 
of reference for the Standing Committee on Biology 
and Research and its subsidiary bodies. The com
mittee, at the 1978 Annual Meeting, operated under 
the provisional terms of reference suggested by the 
working group and established four sub-committees 
to deal with particular assignments. The organiza
tion and terms of reference for the committee and 
its various sub-committees which were subsequently 
adopted during plenary sessions at the 1978 Annual 
Meeting are shown in Section 12 following (page 10). 

The 1978 Report of the Committee on Biology and 
Research included five appendices. One appendix 
was a composite list of research reports related to 
Commission work which had been published in jour
nals, etc., other than Commission publications. Ref
erence is made in the following sections to the report 
of the committee and to certain other of its appendices 
prepared by the sub-committees. 

9. AcTIVITIES oF THE CoMMISSION CoNCERNING 

SALMON 

9 (a) Background 

The Protocol amending the Convention, which had 
been signed at Tokyo, April 25, 1978, assigned to the 
Commission new responsibilities with respect to the 
Pacific salmon. Specifically, the Commission was to 
(1) provide for scientific studies and for coordinating 
the collection, exchange and analysis of scientific data 
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regarding anadromous species, including data regard
ing the continent of origin of these species, and provide 
a forum for cooperation among the Contracting 
Parties with respect to these species; and (2) coordi
nate scientific studies to determine the continent of 
origin of anadromous species migrating in the waters 
south of 46° north latitude, and following three years 
of such studies make recommendations if appropriate 
relating to the conservation of salmon of North Amer
ican ongm. To aid in these responsibilities the Con
tracting Parties agreed to establish a scientific pro
gram to coordinate their scientific research activities 
in the Convention area. 

9 (b) Salmon Research 

The Committee on Biology and Research is re
sponsible for planning and coordinating the research 
on salmon required by the Convention and the analy
sis and reporting of that research. Research activities 
of japan and the United States concerned with salmon 
are summarized in Part III of this annual report. 

At the 25th Annual Meeting, the committee estab
lished a Sub-Committee on Salmon with terms of ref
erence as suggested by the working group which were 
consistent with provisions of the new Convention. 

In connection with its terms of reference, the sub
committee reviewed progress on preparation of joint 
comprehensive reports on the six species of salmon 
and oceanography. It noted that of the English ver
sions of the seven planned reports, five had been pub
lished: sockeye, chum, coho, chinook and oceanog
raphy. Only those on pink and masu salmon were 
still outstanding but these were in preparation. 

The Sub-Committee on Salmon noted that ex
change of basic tagging, catch, effort, biological and 
oceanographic data from research operations was up 
to date generally and that it should be continued at 
least at the same level as in the past. Tentative re
search plans of each national section for 1979 were 
exchanged including requests for samples. 

The sub-committee's summary of new information 
from salmon research by the three member countries 
was as follows: 

A coho salmon tagged by Japan at 44°28'N and 173°3l'W on 
June 28, 1977, was recovered in the Kamchatka River in No
vember 1977, thus extending the known eastern and southern 
range of maturing coho salmon of Kamchatka River origin. 
The recovery of a coho in the Nushagak area of Bristol Bay in 
1977, tagged at the same location and date as the Kamchatka 
River recovery, demonstrates that the intermingling of Kam
chatka River and Nushagak River coho occurs further south 
and east than previously reported. 

A sockeye salmon tagged by Japan at 43°29'N and l68°38'E 
on June 3, 1978, was recovered in the Ozernaya River on August 

8, 1978, thus extending the known southern range of maturing 
sockeye of Ozernaya River origin. 

A pink salmon tagged by Japan at 45°30'N and l76°3l'W on 
June 17, 1977, was recovered in the Straits of Litke off the west 
side of Karaginski Island, northeast Kamchatka in September 
1977. This recovery extends the known southern limit of pink 
salmon of Karaginski origin. 

New information regarding the incidence ofsalmonids in trawl 
catches was obtained by U.S. observers aboard japanese, Polish, 
Korean, and U.S.S.R. trawlers off the Pacific coast of North 
America, Gulf of Alaska, and Bering Sea. The estimated inci
dental catch was 67,739 salmonids of which approximately 91 % 
were chinooks, 7% chums, and the remainder coho, sockeye, 
and steelhead trout. 

The sub-committee noted that progress had been 
made by the three-member group established at the 
1977 sub-committee meeting to facilitate a greater 
level of research cooperation in continent of origin 
studies. The sub-committee recommended that the 
group continue its work through correspondence and 
at a subsequent meeting should finalize plans for re
search coordination prior to the 1979 field season. 
The sub-committee reviewed progress in tagging 
studies, scale pattern analysis for stock identification, 
and analysis of biological and fisheries data as they 
related to continent of origin of anadromous species 
migrating in waters south of 46°N as required in Ar
ticle III (I) (d) of the Convention. However, in its 
report, the sub-committee expressed concern that the 
present level of research could not provide sufficient 
information on continent of origin in this area within 
the time frame required for Commission decisions 
under Article III (I) (d) (three years of such studies). 
The Committee on Biology and Research drew this 
matter to the Commission's attention. At the third 
plenary session of the Commission a spokesman from 
each national section made a statement on the ques
tion of implementation of Article III (I) (d) of the 
Convention. 

United States statement 
We acknowledge the concern expressed by the Biology and 

Research Committee that research effort on continent of origin 
of salmon in the area south of 46°N is at too low a level to 
provide sufficient answers for determinations under Article Ill 
(I) (d). Our scientists plan to intensify their continent of origin 
analyses and we are examining ways of providing additional 
U.S. funding for this research. We support the committee's 
proposal for implementing continued research coordination by 
member scientists of the Salmon Sub-Committee. In this re
gard, we note that the proposed arrangements for transfer of 
scientists to and from motherships will no longer require the use 
of one of Japan's scientific research vessels to transport visiting 
scientists in the northern Bering Sea as in 1978. In the original 
plans discussed by the Salmon Sub-Committee's research coor
dinating group, this vessel was to have been used only for tagging 
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and sampling of salmon in and near the landbased driftnet fishery 
area. Our scientists see the need to increase greatly the tagging 
of salmon in this area. We, therefore, encourage the use in 
1979 of both of Japan's tagging vessels as fully as possible to 
assist in resolving the continent of origin question for sockeye, 
coho, and chinook salmon found in the area south of 46°N and 
west of l75°W during the.season of the landbased driftnet fishery. 

Japanese statement 
The Japanese National Section would like to comment on the 

research work on the continent of origin of the anadromous 
species that migrate in the area south of 46°N. Japan has been 
conducting, with two research vessels, the tagging research work 
on this subject and the Biology and Research Committee reports 
that some knowledge, however incomplete it may be, has been 
obtained and Japan considers this to be worth our recognition. 
It seems, also, that for the samples for stock identification, as 
well as exchange of data, there seems to have been a steady con
tinuation of exchange of views and research results among the 
scientists of the three nations. We feel that this will make a 
great contribution to the development of the research on the 
continent of origin in the future. Japan feels that this research 
will be of extreme importance to all three nations. The Report 
of the Biology and Research Committee reports that the com
mittee finds it necessary to have more intensified levels of re
search work on the subject in order to obtain sufficient knowledge. 
The committee drew the attention of the Commission to this 
point. Japan reconfirms the importance of the point made by 
the committee. The same report also recommends that a meet
ing of the research coordinating group, consisting of scientists of 
the three nations, be held in Japan this coming February or 
March. While we pay tribute to the hard work of the scientists, 
we also hope that through this meeting the scientists of the three 
nations will work with even closer cooperation and that under 
more fully coordinated research plans the scientists will further 
their research work on the subject so that the scientific resolution 
of the problem of continent of origin of the anadromous species 
that migrate south of 46°N can be made at the earliest possible 
time. 

Canadian statement 
With respect to Article III (I) (d) of the Protocol amending 

the Convention, the Canadian Section notes that the Report of 
the Committee on Biology and Research contains a recommenda
tion that the research coordinating group established in 1977 to 
facilitate a greater level of research cooperation in the continent 
of origin studies, meet again in Japan in February or March 
1979 to finalize plans for research coordination prior to the 1979 
field season. We support this recommedation for increased 
coordination of studies related to Article III (I) (d) and look 
forward to receiving a report of these coordinated studies through 
the Biology and Research Committee at the next annual meet
ing. 

10. AcTIVITIES OF THE CoMMISSION CoNCERNING NoN

ANADROMous SPECIES 

Articles of the amended Convention provide that 
the Contracting Parties shall work towards the estab-

lishment of an international organization with broader 
membership (than the three Contracting Parties) deal
ing with species of the Convention area other than 
anadromous species. The Convention also provides 
that pending the establishment of such an interna
tional organization, the Commission would provide a 
forum for cooperation among the Contracting Parties 
with respect to the study, analysis and exchange of 
scientific information and views relating to the stocks 
of non-anadromous species of the Convention area, 
including information and views relating to all rele
vant factors affecting these stocks, the promotion of 
scientific research designed to fill gaps in knowledge 
and the compilation and dissemination of statistics 
and records. 

For the 1978 Annual Meeting the working group to 
consider new terms of reference for the Biology and 
Research Committee and its subsidiary bodies had 
recommended retention of a Sub-Committee on Ber
ing Sea Groundfish and a Sub-Committee on North
east Pacific Groundfish. The Commission accepted 
that recommendation and discussion of groundfish 
matters took place within those sub-committees. The 
Sub-Committee on Bering Sea Groundfish met during 
the period preceding the opening plenary session and 
in its report to the Committee on Biology and Re
search emphasized the following points resulting from 
its discussions: 

The foreign fisheries in the Bering Sea operated under a num
ber of area-time restrictions and catch allocations in 1977 and 
1978 in accordance with terms of U.S. extended jurisdiction. 

The adult populations of halibut in the eastern Bering Sea 
remain small. The abundance of juvenile halibut increased 
from 1972 to 1977. In 1978 there was an apparent modest 
decline in CPUE of juvenile halibut taken in trawl surveys. 
The general increase in recruitment will not become apparent 
in the setline fishery until 1980 and later. Continuation of the 
survey to assess abundance of juvenile halibut is not only im
portant as a predictor of recruitment, but serves to measure the 
effectiveness of current management strategies. 

Stock conditions for pollock, yellowfin sole, and herring, which 
were noted in last year's report to have stabilized or improved 
in recent years, appeared to continue this trend in 1978. Equi
librium yield was estimated for 1979 to be at least I million 
m. t. for pollock and 117,000 m. t. for yellowfin sole; no estimate 
was made for herring. 

A second survey of the Aleutian Basin by Japanese scientists 
again demonstrated a widely dispersed but substantial body of 
large pollock in pelagic waters of this region. A preliminary 
conservative estimate of this population was on the order of I 
million m.t. Studies of the relationship of this population to 
the commercially exploited population in the eastern Bering Sea 
are needed. 

Stock conditions for Pacific cod, rock sole, flathead sole, and 
arrowtooth flounder appeared to be satisfactory. The relative 
abundance of Greenland turbot increased somewhat in 1977 after 
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a period of decline from 1972- 76. 
Information is inadequate to assess the condition of Atka 

mackerel and the dependence of the Soviet fishery on newly 
maturing age 2 and 3 year fish requires that this resource be 
monitored more closely. 

Agreement was not reached on equilibrium yield for Pacific 
ocean perch because of different interpretations of CPUE data. 
It was recommended that these differences be investigated in 
the near future. It was noted that virtually nothing is known 
about the " Other rockfish " and this resource should be studied. 

Stock abundance of blackcod in the eastern Bering Sea and 
Aleutian region have shown a general decline since 1970. There 
were divergent views on the equilibrium yield for blackcod and 
whether the stock should be managed on the basis of a single 
North Pacific stock or as a number of sub-stocks. 

The multi-vessel survey of fishery resources in the Bering Sea 
planned by the United States in 1979 in cooperation with Japan 
was recognized as the most comprehensive assessment ever con
ducted over the eastern Bering Sea shelf and slope. 

The committee supported the sub-committee's re
commendation that all research planned for ground
fish in the Bering Sea by Japan and the United States 
be given the utmost support. 

The Sub-Committee on Northeast Pacific Ground
fish also conducted its activities in the period pre
ceding the plenary sessions, and in its report to the 
Committee on Biology and Research emphasized the 
following points: 

While abundance of adult halibut in the northeast Pacific re
mains low, trawl surveys suggest that the abundance of juvenile 
halibut has been increasing in 1977 and 1978. In the Gulf of 
Alaska the 1978 incidental catch of halibut by trawlers was 
estimated to be 50% less than in 1977. 

Abundance of Pacific ocean perch in the Gulf of Alaska was 
considered to be relatively stable, but at a level substantially 
below that in the 1960s. In the Gulf of Alaska, Japanese catches 
of Other rockfish have declined substantially since 1973; CPUE 
declined in 1977. 

The sub-committee recognized that in blackcod some degree 
of intermixing occurs among fish from the Bering Sea, Aleutian 
region, Gulf of Alaska, and waters off Canada and the Washing
ton-California Region. The implications of such intermixing as 
they relate to stock management, however, have not been re
solved. 

Two indices of blackcod abundance showed a 25% decline 
in the Shumagin-Columbia Region (Fig. I) in 1977. In the 
Vancouver-Conception Region, a United States trawl survey 
conducted in 1977 produced information showing that blackcod 
abundance was greater than previously believed. 

The sub-committee considered the present stock conditions of 
pollock and Pacific cod to be good, with catches in 1977 lower 
than estimates of potential yield. Data on exploitation of Atka 
mackerel, while limited, did not indicate any appreciable change 
in stock conditions on principal fishing grounds in the Kodiak 
Area. 

Research vessel activity during 1978 was substantial in the 
northeast Pacific Ocean. Groundfish cruises totalled 28 for 

Canada, I for Japan, and 8 for the United States. Virtually 
all major groundfish species were involved and programs included 
resource surveys, tagging, and evaluating a submersible for 
research purposes. 

The sub-committee also noted that scientists of the three 
nations had expressed their intentions to continue and expand 
research on a variety of groundfish topics in 1979. 

During plenary sessions and while moving adoption 
of the Report of the Committee on Biology and Re
search the Japanese spokesman stated that Japan 
would like to express appreciation and high regard 
for the efforts of the scientists involved in preparing 
the report. He stated that Japan welcomed the 
recent tendency for the Contracting Parties to agree 
in a number of areas regarding stock situations of 
species other than salmon and that this tendency was 
attributable to the recent expansion of the survey 
work of the three nations, the enhanced research coor
dination and increased communication among the sci
entists. The Japanese spokesman also noted that 
Japanese scientists have begun some research pro
grams with new research objectives such as on pollock 
in the Bering Sea and blackcod in the Gulf of Alaska. 
These new research projects seemed to be bringing 
significant results such as confirmation of the existence 
of large stocks of pollock in the Bering Sea, which 
prior to the research work had been hypothesized by 
the Japanese scientists. He noted that next year the 
United States was planning to conduct large scale re
search in the Bering Sea and Japan hoped that this 
research work would contribute greatly to our grasp 
of stock situations in that area. He said that Japan 
hoped to be able to cooperate with the United States 
scientists as much as possible. He continued by say
ing that for certain species, however, there seemed to 
be some great difference in views among the scientists 
of the three nations with regard to stock situations and 
that such differences in views would have a great 
effect on the utilization of the stock as well as on 
management of fisheries. For those species where 
there seemed to be great differences in views among 
the three countries, he said Japan hoped that the 
resources would still be utilized in an effective man
ner while respecting the different views of the nations 
and that the scientists of the three nations through 
cooperation would conduct further research to close 
the gaps in views. With respect to stock management 
in the Convention area, Japan strongly hoped that the 
Report of the Committee on Biology and Research 
would be respected and that efficient utilization of 
stocks would be made based on the spirit of rationality. 

The Canadian and United States spokesmen in 
seconding adoption of the Report of the Committee 
on Biology and Research endorsed the comments of 
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the Japanese spokesman in commending the work of 
the scientists of the three countries. 

II. AcTIVITIES oF THE CoMMISSION CoNCERNING KING 

AND TANNER CRAB 

A Sub-Committee on King Crab and Tanner Crab 
established by the Committee on Biology and Re
search also met during the period prior to the plenary 
sessions. In its report to the Commission the com
mittee made the following observations with respect 
to work of the Sub-Committee on King Crab and 
Tanner Crab: 

The Sub-Committee on King Crab and Tanner Crab reviewed 
the status of the resources of these species in the eastern Bering 
Sea as presented in the INPFC documents submitted by Japan 
and the United States. 

The sub-committee noted that the United States was the only 
nation that conducted a king crab fishery in the eastern Bering 
Sea during 1978. As has been the case in recent years, removals 
of king crab by other nations have been limited to incidental 
catches associated, for the most part, with trawl fisheries. The 
effects of incidental catch are unknown. 

The United States fishery has recently expanded to the north 
and now involves exploitation of four stocks. In order of their 
importance these are: 1) southeast Bering Sea red king crab, 2) 

Pribilof Islands blue king crab, 3) Norton Sound red king crab, 
and 4) St. Matthew Island blue king crab. 

With reference to southeast Bering Sea red king crab, the 
committee notes that the sub-committee has found that this stock 
has remained at a high level since 1973 as indicated by analysis 
of fishery data and U.S. trawl survey results. In addition, the 
U.S. scientists consider the stock of blue king crab around the 
Pribilof Islands to be relatively stable. Too little information 
was available to judge the status of the remaining two stocks. 

With respect to tanner crab, the committee notes that the sub
committee considers relatively stable size composition, CPUE in 

the fishery, and population estimates from the U.S. survey as 
evidence that the tanner crab stocks are in very good condition. 
Japanese scientists expressed the view that the present level of 
catch is far below the acceptable biological catch. 

The sub-committee held a brief discussion of incidental catches 
of tanner crab by trawl fisheries in the eastern Bering Sea. Ac
cording to estimates derived by U.S. scientists from data collected 
by on-board observers, the incidental catch was about 60 million 
tanner crabs in 1975, 26 million crabs in 1976, and 17 million 
crabs in 1977. Data for 1978 are currently unavailable. The 
effect of incidental catch on tanner crab stocks has not been 
analyzed. 

Discussions between members of the sub-committee have led 
to some agreement, in principle, as to the type of joint research 
that might be carried out in 1979. It was agreed that it would 
be desirable to focus on cooperative trawl surveys in the area 
north and west of the Pribilof Islands. Research designed for 
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calibration of the fishing power of Japanese and United States 
research vessels was of particular interest to the sub-committee. 

In addition to the types of data exchange that have occurred 
in the past, there was some discussion of facilitating data ex
change by use of computer compatible media. 

The committee also notes that both Japan and the United 
States plan to continue research on a variety of topics related to 
king and tanner crab biology. 

12. FuTURE ORGANIZATION AND TERMS OF REFER
ENCE oF THE STANDING CoMMITTEE oN BIOL
OGY AND RESEARCH AND ITs SuBSIDIARY 
BODIES 

At the third plenary session, the Commission adopt
ed the second report of the working group to consider 
a new organization and terms of reference for the 
Committee on Biology and Research and its subsidiary 
bodies. Through such adoption the following terms 
of reference and procedures were agreed upon: 

Terms of Reference of the Committee on Biology and Research 

i. Review and coordinate scientific studies and the collection, 
exchange and analysis of scientific data (including data re
garding continent of origin) on anadromous salmonids as 
provided for under Article III (I) (a) and X of the Con
vention. 

ii. Review and coordinate scientific studies to determine the 
continent of origin of anadromous species migrating in the 
waters south of 46° north latitude. 

iii. Study, analyze, and exchange scientific information and 
views relating to stocks of mutual interest of non-anadro
mous species in the Convention area (including information 
and views relating to all relevant factors affecting these 
stocks), recommend scientific research to fill gaps in knowl
edge, and recommend the compilation and dissemination 
of statistics and records. 

iv. Review and approve reports submitted for publication and 
make recommendations regarding other reports to be pub
lished. 

v. Prepare a report annually for the Commission on the above 

matters. 

Organization of Work of the Committee on Biology and 
Research 

To conduct its work, the Committee on Biology and Research 
shall establish three sub-committees as follows: 
I. Sub-Committee on Salmon, to deal specifically with assign

ments (i) and (ii). 
2. Sub-Committee on Non-Anadromous Species, to deal with 

assignment (iii) as it relates to Bering Sea and northeast 
Pacific groundfish and other non-anadromous species as may 
be required. Within this sub-committee there would be 
established working panels for the Bering Sea and the north
east Pacific. 

3. Sub-Committee on King and Tanner Crab, to deal with 
assignment (iii) as it relates to Bering Sea king and tanner 
crabs. 

The sub-committees will also be responsible for part of item 

(iv), namely to make recommendations regarding reports to be 
published. 

Terms of Reference of the Sub-Committee on Salmon 

I. To review and report on results of scientific research on 
anadromous salmonids in the Convention area by considering 
results of salmonid and oceanographic research during the 
year preceding the annual meeting through: 
(a) preparation of an outline of the program of research 

conducted by each country during the past year (not 
including discussions of results), and 

(b) preparation of summaries of new information on dis
tribution and origin and on the relationship of salmon 
distribution to oceanographic conditions. 

In connection with item (b) above, it is noted that in prepara
tion for the annual meeting, each national section will submit a 
statement of what new information is contained in its reports. 
2. To review and report on results of scientific studies to deter

mine the continent of origin of anadromous salmonids in the 
Convention area including those anadromous salmonids 
migrating in the waters south of 46° north latitude, as per 
Article III (I) (a) and III (I) (d). 

3. To review and report on progress in exchange of statistical 
data in accordance with the Memorandum of Understand
ing by the Contracting Parties concerning furtherance of 
research studies on anadromous Salmonidae in the Conven
tion area and specifically concerning exchange of fishery 
statistics, age, and maturity data, scale and fish samples, and 
data collected by research vessels on catch, tagging, ocea
nographic conditions, and biological parameters. 

4. To review the exchange of statistical material on salmon 
among the three countries and the presentation of such 
material in documents, in the Commission's Statistical Year
book and Bulletin. The sub-committee's report shall con
tain an account of actions taken and recommendations re
garding exchange and presentation of statistical material. 

5. To review the plans of the three national sections on salm
onid research and oceanography within the Convention area 
to effect the best possible coordination of these plans, and to 
arrange for exchanges of samples and of personnel. The 
sub-committee's report shall contain a statement of progress 
made and agreed measures regarding coordination and ex
changes in accordance with Article X and statements by 
each country indicating their plans for the ensuing year, 
including requests for exchanges of samples and personnel. 

6. To recommend publication of reports with regard to anadro

mous salmonids. 

Terms of Reference of the Sub-Committee on King and 
Tanner Crab 

I. To carry out the fullest possible exchange of basic statistical 
and biological information on stocks of king and tanner crab 
in the Bering Sea. 

2. To study, analyze, and summarize such information together 
with data concerning all relevant factors affecting stocks of 
mutual interest as a basis for an exchange of views. 

3. To recommend, where appropriate, scientific research de
signed to fill gaps in knowledge of these stocks. 

4. To review and make recommendations concerning the ex-
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change of catch and effort statistics for presentation in docu
ments and in the Commission's Statistical Yearbook and 
Bulletin series. 

Terms of Reference of the Sub-Committee on 
Non-Anadromous Species 

I. To carry out the fullest possible exchange of basic statistical 
and biological information on stocks of halibut, other ground
fish, and such additional non-anadromous species of the 
Bering Sea and northeast Pacific as may be required. 

2. To study, analyze, and summarize such information together 
with data concerning all relevant factors affecting stocks of 
mutual interest as a basis for an exchange of views. 

3. To recommend, where appropriate, scientific research de
signed to fill gaps in knowledge of these stocks. 

4. To review and make recommendations concerning the ex
change of catch and effort statistics for presentation in docu
ments and in the Commission's Statistical Yearbook and 

Bulletin series. 

The Commission, when agreeing to establishment 
of a single Sub-Committee on Non-Anadromous 
Species, recognized that some functions of the sub
committee would be shared between a Bering Sea 
Panel and a Northeast Pacific Panel. To expedite 
preparation of the reports of the Sub-Committee on 
King and Tanner Crab and the new Sub-Committee 
on Non-Anadromous Species, to allot these sub-com
mittees a specific time period for in-depth discussion 
of topics of special interest, and to shorten the period 
required for deliberations of the sub-committees of 
the Committee on Biology and Research, the follow
ing procedures were adopted: 

(I) A rapporteur be appointed one year in advance of meetings, 
for each of the Bering Sea Panel, the Northeast Pacific 
Panel, and the Sub-Committee on King and Tanner Crab. 

(2) Documents pertaining to the rapporteurs' reports be pre
pared by national sections in sufficient time for receipt by 
the Secretariat at least one month in advance of the meet
ing and 40 days in advance of the meeting if translation is 
required. Copies of these documents shall be sent by the 
Secretariat to the appropriate rapporteur and the chief 
scientists of the national sections. 

(3) The rapporteur, using these documents, prepare a virtually 
complete draft report for consideration by his particular 
panel or sub-committee at the time of the annual meeting. 

(4) At the time of the annual meeting, two days be devoted to 
finalizing each rapporteur's draft report and the remainder 
of the allotted time for sub-committee deliberations be used 
for discussion of special topics assigned in the previous year. 

(5) The sub-committee reports contain the amended rappor
teurs' reports and a report on the special topics discussed. 

The Commission agreed that the first formal meet
ing of the Committee on Biology and Research be 
held on the Monday preceding the Commission's first 
plenary session and that the Bering Sea Panel of the 

Sub-Committee on Non-Anadromous Species would 
function on the Thursday and Friday in the week 
prior to the first meeting of the committee. 

Rapporteurs and proposed topics for discussion m 
I979 were: 

I. Sub-Committee on King and Tanner Crab 

Rapporteur: Dr. R. Otto 
Topics for discussion: 
(a) Review of available data base 
(b) Growth and reproduction of tanner crabs 
(c) Review of joint survey efforts, and if possible 
(d) Zoogeography of king crabs 
(e) Reproduction of king crabs 

2. Sub-Committee on Non-Anadromous Species 

Rapporteurs: Bering Sea Panel: Mr. R. Bakkala 
Northeast Pacific Panel: Mr. S.J. Westrheim 

Topics for discussion: 
(a) Survey design and applications to stock assessment in 

Bering Sea and northeast Pacific. Subject matter should 
emphasize methodology and may include: 

i. selected examples of surveys 
11. survey design and sampling techniques 

iii. mathematical estimators 
iv. adequacy of survey 
v. theoretical concepts of survey 

(b) Relationship of pelagic pollock in the Aleutian Basin with 
pollock on the eastern Bering Sea slope and shelf. 

13. AcTIVITIES oF THE CoMMISSION CoNCERNING 

MARINE MAMMALS 

At the 25th Annual Meeting the Commission had 
on its agenda an item entitled " Consideration of 
status of Article X and Annex I (c) with respect to 
anadromous species in the Convention area and 
species of marine mammals caught in fishing for 
anadromous species ". During discussion of this i tern, 
statements were made by spokesmen from each na
tional section. 

United States statement 

The Government of the United States and the Government of 
Japan have agreed to a Memorandum of Understanding con
cerning Article X of, and paragraph I (c) of the Annex to the 
Convention. The Memorandum of Understanding provides for 
the conduct of cooperative research to study the impact upon 
marine mammals, especially the Dall's porpoise, of the incidental 
take by the Japanese high seas salmon fishery. In April 1978, 
Japanese and American scientists met in Tokyo in their first 
annual consultation to plan a three year research program ending 
June 9, 1981, which would implement the intent of the Memo
randum of Understanding. The United States Section is pleased 
to note that the first field session of this research project was com
pleted successfully and wishes to commend the Japanese National 
Section for the high degree of cooperation extended in placing 
scientists aboard motherships and research vessels and in collect-
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ing needed biological and census data. The United States Sec
tion looks forward to Canadian participation in the next con
sultation to be held in February or March 1979 in Tokyo to 
review 1978 results and to plan the 1979 field program. We 
expect that the United States, Japanese, and Canadian par
ticipants in this 1979 meeting will make further progress in this 
most important program. 

However, we are concerned that neither the Memorandum of 
Understanding, nor the Annex to the Convention, provides a 
formal mechanism by which the Commission might consider 
and, if necessary, act upon the information resulting from the 
cooperative marine mammal research project and ensuing scien
tific consultations. Since the research project has a definite life 
span of three years, we propose that this concern be addressed 
by establishing within the Commission an Ad Hoc Committee on 
Marine Mammals. This ad hoc committee would utilize the 
Memorandum of Understanding as the basis for its terms of 
reference and would submit a report directly to the Commission 
for its consideration. We suggest that the Secretariat develop 
draft terms of reference for review by the national sections. 
The ultimate disposition of this ad hoc committee would even
tually be decided at the Commission's annual meeting in 1981. 

Canadian statement 

The Canadian National Section has examined very carefully 
the report of the working group on terms of reference for the 
Committee on Biology and Research. We have also looked at 
the question of the most appropriate forum for consideration of 
research with respect to incidental capture of marine mammals 
in salmon fisheries in the Convention area. 

The Canadian National Section would prefer to have the 
Committee on Biology and Research consider these matters, 
since, while the incidental capture of marine mammals is not of 
direct concern to us, the Convention itself addresses the question 
which clearly has a bearing on the conduct of salmon fishing 
which is of obvious concern to us. 

However, the Canadian National Section is prepared to sup
port the creation of an ad hoc committee to consider the subject. 
We believe such an ad hoc committee should be patterned after 
the former Ad Hoc Committee on Abstention or the Halibut 
Working Group, with Commissioner-members. Such an ar
rangement will ensure that the Commission is kept fully in
formed of developments in the marine mammal field. 

I should also add that the Canadian National Section con
siders this approach to be a special one and must not set a 
precedent for other committees to be established outside the 
purview and direction of the Committee on Biology and Re
search . 

The spokesman for Japan said the Japanese Na
tional Section agrees to the establishment of an ad 
hoc committee on the subject with a Commissioner 
representing each national section. 

After discussion, the Commission agreed that: 
(a) an ad hoc committee of the Commission be 

established to deal with the marine mammal 
problem 

(b) the ad hoc committee have a membership com-

prised of one Commissioner from each national 
section 

(c) the life of the committee be the subject of dis
cussion at the 1981 Annual Meeting 

(d) terms of reference for the Committee would be 
developed by the Secretariat for consideration 
by the national sections. The terms of reference 
shall be consistent with Article X of the Con
vention, paragraph 1 (c) of the Annex to the 
Convention, and with the Memorandum of Un
derstanding regarding Dall's porpoises signed by 
representatives of the Governments of Japan and 
the United States in Tokyo on April 25, 1978. 

Members of the ad hoc committee were designated 
by their national sections as follows: 
Canada Commissioner Michael Z. Florian 
Japan Commissioner Hiroya Sano 
United States Commissioner Robert M. Thorstenson 

14. PuBLICATIONS OF THE CoMMISSION 

The Commission publishes an Annual Report, a 
Bulletin, and a Statistical Yearbook. All manuscripts 
must receive approval of the Commission prior to 
publication. Scientific reports for inclusion in the 
Bulletin also receive prior review and approval by an 
editorial review from each national section. The An
nual Report and Bulletin are published in separate 
English and Japanese versions of identical content. 
The Annual Report contains a report of the Commis
sion's Annual Meeting, reports of any interim meeting 
which may have been held during the year, an ad
ministration report covering activities between annual 
meetings, and national summaries of research con
ducted for the Commission by the research agencies 
of each member country. The Bulletin is published 
at irregular intervals. It contains reports from na
tional sources dealing with particular investigations 
carried out under INPFC programs by one or more 
scientists in a particular laboratory, or reports pre
pared by scientists from all three member countries 
working jointly on the analyses of research conducted 
under INPFC programs. The Statistical Yearbook 
contains data on catches of species of interest to the 
work of the Commission. The Commission raised the 
status of the Statistical Yearbook to that of an official 
publication in 1970, it having been considered a work
ing paper previously. Information on the current 
status of these three publications is given at the end 
of this Annual Report. 

During review of progress of the various undertak
ings, it was reported at the annual meeting that: Of 
the seven new joint comprehensive reports on salmon 
and oceanography, four had been published (coho, 
sockeye, chum, and oceanography) and one (chinook) 
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was in late printing stages. Final drafts of the pink 
salmon and the masu salmon manuscripts had not yet 
been submitted to the Secretariat. The compilation 
of historical groundfish statistics had been published 
as Bulletin Number 37 and the compilation of the 
historical salmon statistics was being updated. 

15. OFFICERS ELECTED FOR 1979 

The Commission elected the following officers for 
1979 in accordance with its Rules of Procedure: 

Chairman of the Commission: 
Mr. Kenjiro Nishimura of Japan 

Vice-Chairman of the Commission: 
Mr. Elmer E. Rasmuson of the United States 

Secretary of the Commission: 
Mr. Clifford R. Levelton of Canada 

Chairman of the Committee on Biology and Re
search: 

Mr. Tojiro Nakabe of Japan 
Chairman of the Committee on Finance and Ad
ministration: 

Mr. Hiroshi Kitamura of Japan 
Terms of all officers of the Commission begin with 

the adjournment of the annual meeting and continue 
until the adjournment of the subsequent annual meet
ing. 

16. CLOSING STATEMENTS AT THE FINAL PLENARY 

SESSION 

Spokesmen for each national section made con
cluding statements at the final plenary session of the 
25th Annual Meeting on November 2, 1978. 

Commissioner Elmer E. Rasmuson spoke on behalf 
of the United States National Section as follows: 

When we began this annual meeting four days ago, I believe 
we all perceived it as the beginning of a new chapter in the 
long history of U.S.-Japan-Canada fisheries cooperation in the 
North Pacific. We were anxious to preserve the best of the 
past, but also to make adjustments to suit new realities. The 
United States Section has been encouraged by the fact that we 
seem to have accomplished those objectives. 

The scientific discussions held prior to this annual meeting 
were, according to our scientists, both stimulating and useful. 
I would like to again express our appreciation for the efforts of 
the scientists of all three countries in putting together the con
siderable degree of information available to them. The Finance 
and Administration Committee is also to be complimented for 
its work on the development of revised Rules of Procedure and 
Financial Regulations, as well as the attention it paid to per
sonnel matters. On the latter point, as in the past, the Secre
tariat has performed admirably at this meeting and we consider 
the Commission to be fortunate to have such efficient and per
sonable individuals in its employ. 

vVe are pleased that the Parties were able to agree on a means 
of ensuring Commission involvement in the marine mammal 

program and that each of the Parties appears to recognize the 
necessity for greater emphasis on coordinated research to deter
mine the continent of origin of salmon migrating in the waters 
south of 46°N latitude. For our part, we intend to intensify our 
continent of origin analyses and we are examining ways in which 
additional funding for this research might be found. 

In our opening statement, we noted that some problems needed 
to be worked out concerning observer coverage of salmon fishing 
operations in the U.S. Fishery Conservation Zone and in the 
north central Bering Sea. Although we had some useful dis
cussions on this matter, several points remain to be resolved. 
In the United States view, the Convention is quite clear on the 
obligations of the Parties concerning the relationship between 
access to the U.S. zone to fish for salmon and the acceptance of 
scientific observers on board the salmon vessels involved. We 
have every expectation that the problems which were encoun
tered during 1978 will not be repeated in 1979 and subsequent 
years and we look forward to further exchange of views on this 
subject. 

We enjoyed working with and getting to know better the new 
Canadian and Japanese Commissioners and, as usual, we have 
the highest praise for the skill of our interpreters. Canadian 
hospitality was above and beyond the call of duty and, as ex
pected, the City of Vancouver was a delightful environment in 
which to work. 

Commissioner Tojiro Nakabe spoke on behalf of 
the Japanese National Section as follows: 

On the occasion of the 25th Annual Meeting of the Inter
national North Pacific Fisheries Commision, I would like to ex
press on behalf of the Japanese National Section our sincere 
appreciation to the Canadian National Section for the warm 
hospitality extended to us during our stay here in Vancouver. 

This annual meeting is the first meeting since the Convention 
for the High Seas Fisheries of the North Pacific Ocean, which 
has been in force for more than a quarter century, was revised 
last April. At the current annual meeting, therefore, we have 
formulated the role to be played by the Commission. Through 
the sincere discussions among the participants from the three 
Contracting Parties, I believe we have succeeded in defining the 
future course to be pursued by the Commission. Our joint task 
is now to ensure that the Commission will proceed along this 
course toward common goals. To achieve this task, the Com
mission should function so that fruitful discussions will result in 
mutual satisfaction in the management of fisheries resources of 
the North Pacific Ocean which is the common concern of the 
three countries. 

In this regard, we appreciate that agreement was reached 
among the three countries in a much more extensive degree 
than in the past concerning the assessment of fisheries resources 
conditions. 

Only one fishing season has passed since the amendment of 
the Convention. It was a sort of transitional period of trial 
and error. That is why Japan did not make any specific pro
posal at this meeting for change in regulatory measures stipulated 
in the Annex to the Convention. However, I would like to 
stress here once again that Japanese fishing vessels have been 
compelled to operate with great difficulties by the current regula-
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tions. 
The next annual meeting will be held in Tokyo and we look 

forward to seeing all of you there. 
In closing, may I take this opportunity to thank you, Mr. 

Chairman, on behalf of the Japanese National Section, for the 
kind consideration and outstanding leadership you have shown 
during this annual meeting. May we also express our apprecia
tion to the Acting Executive Director, Dr. Forrester, and other 
members of the Secretariat, who have facilitated the smooth 
progress of the meeting. We would also like to extend our 
thanks to the interpreters. 

Commissioner Donovan F. Miller addressed the 
final plenary session as follows : 

I think as we reach the conclusion of this annual meeting that 
we can be well satisfied by the progress of the meeting and by 
the way we handled our new responsibilities. I believe that the 
cooperation between our countries at this meeting augurs well 
for the future of the Commission to which Canada attaches great 
importance. 

During the coming winter, scientists from our three countries 
will be working on two of the most important responsibilities of 
this Commission, namely research on salmon in the landbased 

fishing area and research on marine mammals. The Canadian 
Section looks forward to receiving reports of these meetings 
during the course of the year. 

It has been a pleasure to act as hosts to our American and 
Japanese colleagues over the past few days and we look forward 
to meeting you all again in Tokyo next year. 

The Chairman, Mr. Clifford R. Levelton, in closing 
the meeting expressed thanks to the Commissioners, 
scientists, and advisers for their cooperation in hasten
ing the proceedings and enabling a smooth operation. 
He thanked the Secretariat staff and interpreters who 
worked hard and provided exemplary service during 
the meeting. He also expressed his appreciation for 
the valuable service and assistance provided by Mr. 
Isogai and wished him great success in future en
deavours. He looked forward to welcoming Mr. 
Shima as Executive Director when he assumed his 
duties. 

The 25th Annual Meeting of the International 
North Pacific Fisheries Commission adjourned at 
11: 35 a.m. on November 2, 1978. 
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LIST OF PARTICIPANTS 

TWENTY-FIFTH ANNUAL MEETING-1978 

Vancouver, Canada, October 16-November 2, 1978 

OFFICERS OF THE MEETING 

Chairman . . ... . .. ............. .. .... ......... Clifford R. Levelton 
Vice-Chairman ........... .. . ... .......... Kenjiro Nishimura 
Secretary ..... .. . ........... .. ...... . ........ Elmer E. Rasmuson 

Clifford R . Levelton 
Ottawa, Canada 

Donovan F. Miller 
Vancouver, B.C. 

S. Carpenter 
T . E. Earl 
T. G. Halsey 
J. Haugan 

CANADA 

Commissioners 

James C. Cameron 
Madeira Park, B.C. 

Michael Z. Florian 
Prince Rupert, B.C. 

Advisory Committee 

G. Hewison 
F. W . Millerd 
A.J. Radii 

Advisers and Experts 

K. V. Aro 
R . J. Beamish 
W. R . Hourston 
M . Hunter 
K. S. Ketchen 

Kenjiro Nishimura 
Tokyo, Japan 

H iroshi Kitamura 
Tokyo, Japan 

JAPAN 

B. M. Leaman 
L. Margolis 
J. McDonald 
J. Thompson 
S. J. Westrheim 

Commissioners 

Hiroya Sano 
Tokyo, Japan 

Tojiro Nakabe 
Tokyo, Japan 

Alternate Commissioner 

Kenzo Kawakami 

Special Adviser 

Shinichiro Asao 
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Advisers and Experts 

Ministry of Foreign Affairs 

Toshio Isogai 
Satoshi U ematsu 

Susumu Yamagishi 
Kenichiro Sasae 

Kazuo Shima 
Koya Mimura 
Ikuo Ikeda 
Keisuke Okada 

Fishery Agency of japan 

Osamu Sano 
Kenji Takagi 
Koji Takeshita 
Yoji Nagaoka 

Other 

Kohachi Y amagishi 

UNITED STATES 

Commissioners 

Elmer E. Rasmuson 
Anchorage, Alaska 

Harry L. Rietze 
Juneau, Alaska 

Robert M. Thorstenson 
Seattle, Washington 

William G. Saletic 
Seattle, Washington 

Joan L. Bergy 
A. Birch 
J. B. Cotant 
T. Emberg 
J. Foster 
J. Gilbert 

W. D. Arvey 
R. Bakkala 
J. W. Balsiger 
R. L. Burgner 
M. Dahlberg 
F. M. Fukuhara 
C. Harris 

Secretary 
Donna Schier 

Advisory Committee 

J. Hanson 
S. Jaeger 
G. Jensen 
R. B. Lauber 
H. E. Lokken 
C. H. Meacham 

Advisers and Experts 

T. Kruse 
J. Lechner 
L. L. Low 
W. H. MacKenzie 
T . Miyahara 
R. Naab 

CONSULT ANT-OBSERVERS 

International Pacific Halibut Commission: 

R. H. Moss 
H. McDivitt 
K. 0. Olsen 
H. H. Samuelsen, Sr. 
K. Specking 
C. Tillion 

R. Otto 
S. Pennoyer 
J. C. Price 
P. Rigby 
C. Meacham, Jr. 
V. Wespestad 

D. A. McCaughran 
R.J. Myhre 
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Interpreters 

Maya Koizumi 
Mieko Kondo 
Ralph Sakamoto 
Sadahiko Tamura 

l. STANDING CoMMITTEE oN FINANCE AND ADMINISTRATION 
CANADA Commissioner-member: D. F. Miller 

JAPAN 

UNITED STATES 

SECRETARIAT 

(Chairman) 
Commissioner-adviser: M. Z. Florian 
Advisers: M. Hunter 

Observer: 

Commissioner-member: 
Commissioner-advisers: 

Advisers: 

Observers: 

Commissioner-member: 
Commissioner-adviser: 
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Observers: 

Ex officio: 

W. R. Hourston 
T. G. Halsey 

Hiroshi Kitamura 
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Kazuo Shima 
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William G. Saletic 
Robert M. Thorstenson 
W. H. MacKenzie 
J. C. Price 
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R. Naab 
H. H. Samuelsen, Sr. 
K. Specking 
C. Tillion 

C. R. Forrester 

2. STANDING CoMMITTEE oN BIOLOGY AND REsEARCH 
CANADA Commissioner-member: 

Scientist-members: 

Advisers: 

J. C. Cameron 
(Chairman) 

L. Margolis 
J. McDonald 

K. V. Aro 
R. J. Beamish 
K. S. Ketchen 
B. M. Leaman 
J. Thompson 
S. J. Westrheim 
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JAPAN Commissioner-member: Tojiro Nakabe 
Commissioner-advisers: Kenjiro Nishimura 

Hiroya Sano 
Scientist-members: Koya Mimura 

Ikuo Ikeda 
Advisers: Keisuke Okada 

Osamu Sano 
Kenji Takagi 
Koji Takeshita 

UNITED STATES Commissioner-member: Harry L. Rietze 
Scientist-members: R. L. Burgner 

F. M. Fukuhara 
Advisers: J. Foster 

J. Gilbert 
J. Hanson 
W. H. MacKenzie 
C. H. Meacham 
R. H. Moss 
T. Miyahara 
J. C. Price 

SECRETARIAT Ex oificio: C. R. Forrester 
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APPENDIX 2 

AGENDA AS ADOPTED 

TWENTY-FIFTH ANNUAL MEETING-1978 

Vancouver, Canada, October 16-November 2, 1978 

I. Opening addresses and introduction 
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 organization and terms of ref

erence of the Committee on Biology and Re
search and its subsidiary bodies 

8. Consideration of research results, research 
planning, and publications 
(a) Salmon and oceanography 
(b) Non-anadromous species 
(c) Publication of research results and statistics 

9. Actions required for implementation of Article 
III (1) (d) with respect to salmon 

10. Consideration of status of Article X and Annex 
1 (c) with respect to anadromous species in the 

Convention area and species of marine mam
mals caught in fishing for anadromous species 

11. Review of the Annex under Article III (I) (c) 
12. Consideration of status of implementation of 

Articles III (1) (e) and IX (2) 
13. Consideration of administrative and fiscal 

matters 
(a) Accounts and audit 
(b) Financial situation in current fiscal year 
(c) Budget estimate for fiscal year beginning 

July I, 1979 
(d) Budget forecast for fiscal year beginning 

July I, 1980 
(e) Administrative Report for 1978 
(f) Amendments to the Rules of Procedure 

and the Financial Regulations (both effec
tive November 9, 1973) 

(g) Schedule offuture meetings 
(h) Other matters 

14. Election of officers 
15. Other business 
16. Closing remarks 
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APPENDIX 3 

AUDITORS' REPORT TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
CHARTERED ACCOUNTANTS 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X 1Ml 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as at June 30, 1978 and the statements of income and expenditure and receipts and 
disbursements for the year then ended. Our examination was made in accordance with generally 
accepted auditing standards, and accordingly included such tests and other procedures as we con
sidered necessary in the circumstances. 

In our opinion, these financial statements present fairly the financial position of the Commission 
as at June 30, 1978 and the results of its operations for the year then ended in accordance with gen
erally accepted accounting principles applied on a basis consistent with that of the preceding year. 

Vancouver, British Columbia, Canada 
August 3, 1978 

PEAT, MARWICK, MrrcHELL & Co. 
Chartered Accountants 

STATEMENT OF ASSETS AND LIABILITIES 
JUNE 30, 1978 

General funds: 
Cash in bank 

Working Capital fund: 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

Assets 

Liabilities 

General funds: 
Accounts payable and accrued expenses 
Advances from Contracting Parties for 

1978/79 fiscal period 

Advances from Contracting Parties for working 
capital fund 

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

Amount at june 30, 1977 
Less adjustments for equipment 

disposals (Note) 

Deduct: 
Depreciation provided in 

previous years 
Depreciation in current year 

$3,196.52 
870.87 

4,067.39 

$8,654.99 
4,QI3_.44 

$8,708.94 

53.95 

8,654.99 

$114,786.88 

20,478.00 

4,641.55 

$139,906.43 

$81,286.88 

33,500.00 

114,786.88 

20,478.00 
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Less adjustments for equipment 
disposals (Note) 53.95 4,013.44 4,641.55 

$139,906.43 

Note: Asset having an original cost of $53.95 which had been fully depreciated was written off at 
June 30, 1978. 

STATEMENT OF INCOME AND EXPENDITURES 
Year ended June 30, 1978 

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

Expenditure: 
Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 
Removal expenses 

Status of Appropriations 

Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Equipment 
Annual meeting rentals 
Removal expenses 

Notes: 

Budget 
appropriations 

(Note 2) 
$117,498.00 

15,120.00 
4,100.00 

71,275.22 
4,800.00 
2,700.00 
5,400.00 
4,000.00 

$224,893.22 

$122,796.80 
23,110.30 

4,409.40 
53,852.61 

3,814.55 
2,700.00 

10,209.56 

-~000 .00 

Appropriations 
as modified kY 

transftrs 
122,796.80 
23,110.30 

4,409.40 
53,852.61 

3,814.55 
2,700.00 

10,209.56 
4,000.00 

224,893.22 

$201,000.00 
7,893.22 

16,000.00 

224,893.22 

Expenditure 
122,796.80 
23,110.30 
4,409.40 

53,852.61 
3,814.55 
2,700.00 

10,209.56 
4,000.00 

224,893.22 

I. The working capital fund was increased by levies deducted and retained in lieu of income 
taxes for the year in the amount of $15,842.74. After a transfer of $16,000.00 from the work
ing capital fund to the general fund there remains a balance of $20,478.00 in the working 
capital fund. 

2. The budget appropriation for "contractual services" has been adjusted to include $16,000.00 
transferred from the working capital fund and $7,893.22 received in interest on Commission 
funds. 

Receipts: 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended June 30, 1978 

Contributions from Contracting Parties 
Advances from Contracting Parties 

1978j 79 fiscal period 
Interest earned on Commission funds 

$167,500.00 

33,500.00 
__ 7,893.22 

208,893.22 

21 
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Disbursements: 
Personnel services 
Travel 
Communications 
Contractual services 
Supplies 
Annual meeting rentals 

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

Balance at June 30, 1977 
Balance at June 30, 1978 

$106,954.06 
23,110.30 

4,409.40 
44,685.60 

3,814.55 
10,209.56 

5119,555.13 
}35,264.88 

193,183.47 

515,709.75 



ADMINISTRATIVE REPORT -1978 23 

II. ADMINISTRATIVE REPORT FOR 1978 

C. R. Forrester 

Acting Executive Director 

1. CoNTENT OF THE REPORT 

This report provides information on actions of the 
Commission between the 24th (1977) and 25th (1978) 
Annual Meetings, describes actions taken with respect 
to decisions made at the 24th Annual Meeting, and 
summarizes activities of the Secretariat. The period 
covered by this report is from the adjournment of the 
24th Annual Meeting on November 3, 1977 to Octo
ber 30, 1978. 

2. MEMBERS 

Membership of the Commission during the period 
covered by this report was as follows: 
CANADA Clifford R. Levelton 

James C. Cameron 
Donovan F. Miller 
Cydrick]. Jager (to Nov. 10, 1977) 
Michael Z. Florian (from Oct. 23, 1978) 

jAPAN Kenjiro Nishimura 
Hiroshi Kitamura 
Akira Matsuura (to Sept. 22, 1978) 
Juro Osoegawa (to Sept. 22, 1978) 
Hiroya Sano (from Sept. 22, 1978) 
Tojiro Nakabe (from Sept. 22, 1978) 

UNITED Elmer E. Rasmuson 
STATES Robert W . Schoning (to Oct. 15, 1978) 

Dennis A. Grotting (to Oct. 15, 1978) 
Robert M. Thorstenson 
Harry L. Rietze (from Oct. 16, 1978) 
William G. Saletic (from Oct. 16, 1978) 

3. OFFICERS 

Officers of the Commission for the period were as 
follows: 

Chairman 
Vice-Chairman 
Secretary 
Chairman, Committee on 
Finance and Administration 
Chairman, Committee on 
Biology and Research 

4. STAFF 

Clifford R. Levelton 
Kenjiro Nishimura 
Elmer E . Rasmuson 

Donovan F. Miller 

James C. Cameron 

Mr. Toshio Isogai, Executive Director from Sep
tember 1, 1972, resigned effective August 31, 1978. 
C. R. Forrester continued as Assistant Director and 
Evelyn Funk continued as Administrative Assistant. 

Gerry M . Tubin, Secretary from February 15, 1977, 
resigned effective June 8, 1978 and temporary per
sonnel were employed through to July 24, 1978 when 
Annette Hansen was appointed Secretary. 

5. WITHDRAWAL OF U.S. NoTIFICATION TO 
TERMINATE THE CONVENTION 

During the tripartite intergovernmental negotia
tions respecting the future of the INPFC and the 
Convention held in Vancouver, February 7 to 9, 
1978, the United States spokesman announced that 
the Government of the United States had informed 
the Governments of Canada and Japan that because 
of the considerable progress made in negotiations to 
that date, the United States had withdrawn its notice 
of intention to terminate the Convention. Informa
tion regarding this announcement was given in Cir
cular Letter No. 1127, dated February 13, 1978. 

6. INTERIM APPROVALS oF THE CoMMISSION 

From the conclusion of the 24th Annual Meeting 
(1977) through October 1, 1978, the following Com
mission approvals were obtained by correspondence : 
a . The Commission approved for publication a 

manuscript of its 1975 Statistical Yearbook. Ap
proval was announced in Circular Letter No. 
1128, dated February 17, 1978. 

b. The Commission approved summary minutes of 
the third, fourth, and fifth (final) plenary sessions 
of the 24th Annual Meeting with minor editorial 
corrections. Approval was announced in Cir
cular Letter No. 1132, dated March 20, 1978. 

c. The Commission approved summary minutes of 
the in camera session of the 24th Annual Meeting 
with minor editorial corrections. Approval was 
announced in Circular Letter No. 1133, dated 
March 22, 1978. 

d. The Commission approved for publication in the 
Bulletin series the new comprehensive report on 
chinook salmon entitled " Distribution and origin 
of chinook salmon (Oncorhynchus tshawytscha) in 
offshore waters of the North Pacific Ocean" by 
R. L. Major, J . Ito, S. Ito, and H. Godfrey. 
Approval was announced in Circular Letter No. 
1139, dated May 1, 1978. 

e. The Commission approved the transfer of 
$16,000.00 from the Working Capital Fund to 
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the General Fund. Approval was announced in 
Circular Letter No. 1148, dated June 21, 1978. 

f. The Commission approved initiation of action to 
fill a vacancy in the position of Executive Director 
occasioned by the resignation of Mr. Toshio Iso
gai. A nominating committee was formed com
prising a Commissioner from each section and 
Mr. Isogai. Messrs. D. F. Miller, Hiroshi Kita
mura, and E. E. Rasmuson were named members 
of the nominating committee for Canada, Japan, 
and the United States, respectively. This action 
was announced in Circular Letter No. 1152 dated 
July 13, 1978. ' 

g. The Commission approved the holding of a work
ing group meeting starting September 5, 1978 in 
Nanaimo, Canada, of chief scientists from each 
national section and their advisers to consider a 
new organization and terms of reference for the 
Committee on Biology and Research. Informa
tion relating to action taken with respect to hold
ing of the working group meeting was given in 
Circular Letter No. 1155, dated July 27, 1978 and 
Circular Letter No. 1169, dated September 5, 
1978. 

7. AGENDA FOR THE 25TH ANNUAL MEETING-1978 

A tentative agenda for the 25th Annual Meeting, 
prepared by the Executive Director, in consultation 
with the Chairman, was sent to the three national 
sections on July 31, 1978, with a request for com
ments (Circular Letter No. 1157). 

Canada approved the tentative agenda with the 
following comments-

Under agenda item 8 (Consideration of research 
results, research planning, and publication), items 
8 (b), 8 (c), and 8 (d) (Bering Sea groundfish, 
northeastern Pacific groundfish, and eastern Bering 
Sea king and tanner crab, respectively) should be 
replaced by a new 8 (b) which would read " Non
anadromous species", and item 8 (e) should be 
renumbered 8 (c). 
The United States approved the tentative agenda 

with the following addition-
A new agenda item should be inserted entitled 
" Consideration of status of Article X and Annex 
I (c) with respect to anadromous species in the 
Convention area and species of marine mammals 
caught in fishing for anadromous species ". 
Japan approved the tentative agenda without com

ment. 
The provisional agenda was sent to the three na

tional sections with Circular Letter No. 1167, dated 
August 30, 1978. 

8. FISCAL MATTERS 

(a) Accounts and Audit 

The report of the Commission's auditors Peat 
Marwick, Mitchell and Co., for the fiscal year 'endin~ 
June 30, 1978, was transmitted to the Commission 
with Circular Letter No. 1168 on August 30, 1978, 
together with a report prepared by the Secretariat, 
outlining details of items in the auditors' report. 

A financial bond in favor of the Commission in the 
amount of $25,000 was continued on Secretariat staff 
members. This bond (Commercial Union Group, 
Policy ll7C583) is on file at the Secretariat. 

(b) Working Capital Fund 

The Commission's Working Capital Fund at June 
30, 1977 totalled $20,635.26. This amount was in
creased to $36,478.00 during the fiscal year by the 
addition of $15,842.74, the amount which accrued 
from levies on staff salaries. A transfer of $16,000.00 
from the Working Capital Fund on June 30, 1978 
(announced in Circular Letter No. 1148, dated June 
21, 1978) reduced the Working Capital Fund to 
$20,478.00. 

(c) 1978/79 Budget 

The budget estimate for the 1978/79 fiscal year 
adopted and approved by the Commission at the 1977 
Annual Meeting, with the reservation that budgetary 
changes may be required as a result of renegotiation 
of the Convention, was sent to the Contracting Parties 
on December 5, 1977, with the request that 
$201,000.00 be provided in three equal shares. First
half contributions have been received from Canada 
and Japan. The Secretariat anticipates that because 
of changes in the U.S. fiscal year the total U.S. con
tribution for the year 1978/79 will be paid in one 
lump sum shortly after October I, 1978. 

(d) Budget Estimate (1979/80) and Forecast 
(l980f81) 

In accordance with Financial Regulation 7, the 
Secretariat sent to all Commissioners 60 days in ad
vance of the 25th Annual Meeting a Budget Estimate 
for 1979/80 and a Budget Forecast for 1980/81 (Cir
cular Letter No. 1168, dated August 30, 1978). 

9. RECEIPT OF INFORMATION REGARDING ARTICLES 
III (I) (d) AND IX (2) 

In connection with the Commission's consideration 
of the status of implementation of Articles III (I) (d) 
and IX (2) of the original Convention, the Secretariat 
obtained from the national sections information per
taining to 1977, similar to that submitted annually 
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since 1970 and prepared a report summarizing the 
data. 

l 0. SALMON RESOLUTION 

The resolution on salmon conservation adopted by 
the Commission at the 1977 Annual Meeting was sent 
to the Contracting Parties on December 5, 1977. 
11. KING AND TANNER CRAB REPORT 

The Report of the Sub-Committee on King Crab 
and Tanner Crab at the 1977 meeting was sent to the 
Contracting Parties on November 30, 1977. 

12. STATUS OF RECEIPT OF INFORMATION REQUESTED 
RE KING CRAB 

The resolution on king crab which was adopted by 
the Commission at its 14th Annual Meeting (1967) 
requested the Governments of Japan and United 
States to submit king crab data to the Commission 
for use in the scientific study of the eastern Bering Sea 
king crab resource. 

In 1978, Japan submitted a report containing 1977 
catch statistics and size distribution of tanner crab. 
There was no Japanese king crab fishery in 1977 in 
the eastern Bering Sea. Japan also forwarded re
covery information for king and tanner crabs tagged 
by the United States and recaptured by Japanese 
vessels in the eastern Bering Sea in 1977. 

No correspondence or information with regard to 
provision of United States data to Japan has been 
received at the Secretariat. 

13. REQUESTS FOR DATA FROM NoN-MEMBER CouN
TRIES 

Information on the status of requests and replies 
from non-member countries concerning statistical 
material is contained in Circular Letter No. 1170, 
dated September 5, 1978 and in Circular Letter No. 
1177, dated September 20, 1978. In summary, re
ceipt of the following was reported-

U.S.S.R. 

a. Summary salmon catch statistics for the north
west Pacific for 1975-77. 

b. Groundfish catch statistics for the northeast Pa
cific for 1975- 77. 

Republic of Korea 

a. Summary statistics for Korean fisheries in the 
Bering Sea and northeast Pacific in 1977. 

b. Detailed catch and effort statistics for Korean 
fisheries in the Bering Sea and northeast Pacific, 
January-December 1977. 

c. Yearbook of Fisheries Statistics 1977 containing 
information on fisheries and catch through 1976. 

Polish People's Republic 

a. Activities of the Polish fishing fleet in the north
east Pacific, June-December 1976. 

b. Preliminary Polish catch statistics in the north
east Pacific, 1977. 

c. Activities of the Polish fishing fleet in the north
east Pacific, June-December 1977. 

14. INPFC OBSERVERS AT INTERNATIONAL MEETINGS 

The Commission was invited to be represented by 
observers at (i) the 36th Meeting of the Inter-Ameri
can Tropical Tuna Commission in Tokyo, (ii) the 
66th Statutory Meeting of the International Council 
for the Exploration of the Sea in Copenhagen, (iii) 
the 1st Special Meeting of the International Commis
sion for the Conservation of Atlantic Tunas in Madrid, 
(iv) the 12th Session of the Committee on Fisheries of 
FAO in Rome, (v) the 28th Annual Meeting of the 
International Commission for Northwest Atlantic 
Fisheries in Bonn, and (vi) the 20th Session of the 
F AO Conference in Rome. 

No INPFC observers were designated to represent 
the Commission at these meetings. 

The Executive Director and Assistant Director at
tended the tripartite intergovernmental negotiations 
on the future of INPFC which were held in Tokyo, 
January 17- 24, 1978; Vancouver, February 7- 9, 
1978; and Washington, D.C., March 21- 24, 1978. 

The Assistant Director attended the Annual Meet
ing of the International Pacific Salmon Fisheries Com
mission in Vancouver in December 1977. 

15. CoMMISSION PuBLICATIONS 

(a) Annual Report 

The English version of the 1975 Annual Report and 
the Japanese versions of the 1973 and 1974 Annual 
Reports were published and distributed. The Eng
lish version of the 1976 Annual Report was completed 
in manuscript form and the English version of the 
1977 Annual Report is in preparation. The Japanese 
version of the 1975 Annual Report is in preparation. 

(b) Bulletin 

The English versions of Bulletin Number 36 (U.S. 
salmon abstention documents) and Bulletin Number 
37 (historical groundfish statistics) were published and 
distributed. The English version of Bulletin 38 (joint 
comprehensive report on chinook salmon) received 
Commission approval for publication and is in late 
press stages. Translation of the Japanese version of 
Bulletin Number 32 has been completed and Japanese 
versions of Bulletins 33 and 34 are in press. The 
Japanese version of Bulletin Number 35 is in the pro-
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cess of translation. 

(c) Statistical Yearbook 

The 1975 Statistical Yearbook was published and 
distributed. The 1976 Statistical Yearbook is near
ing completion with the recent receipt of amended or 
final data from all national sections. 

16. STAFF AcTIVITIES 

A bound volume entitled, " Proceedings of the 24th 
Annual Meeting- 1977 ", was prepared and distrib
uted. A Japanese version of these proceedings was 
also prepared, with the assistance of the Japanese 
National Section. Booklets containing the proceed
ings of the Ad Hoc Committee on Abstention and in 
camera minutes of the Commission were updated in 
each language. A document index also was updated. 
A report of the Commission's 1977 Annual Meeting 
has been drafted for inclusion in the 1977 Annual 
Report. 

The normal office routine continued: maintaining 

accounting records, correspondence, files, mailing 
lists, and library records; receiving and documenting 
data submitted by the national sections; correspond
ing with the Contracting Parties and research agen
cies; preparing manuscripts of English and Japanese 
versions of the Annual Report and Bulletin; reading 
proofs; and dealing with enquiries about the Com
mission and requests for fishery information. 

The Executive Director and Assistant Director, on 
occasion, visited the Pacific Biological Station in 
N anaimo and the Vancouver Office of Fisheries and 
Environment Canada, and the Northwest and Alaska 
Fisheries Center of NMFS in Seattle to discuss affairs 
of the Commission. 

The Secretariat was pleased to have been visited 
by people associated with the Commission or other 
international bodies, including the staff of various 
international organizations, university professors, gov
ernment officials, and fishing industry representatives 
from various countries including the three member 
countries. 
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III. THE RESEARCH PROGRAM 

A. REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION DURING 1978 

Department of Fisheries and Oceans 
Pacific Biological Station 

May 1979 

GROUNDFISH 

The Groundfish Program of the Marine Fisheries 
Division increased its research activities in 1978, pri
marily in response to the need for stock assessments 
of all major stocks of groundfish in B.C. waters. De
creases in the biomasses of traditionally exploited spe
cies and the subsequent shift in fishing effort to other 
species accentuated the need for a comprehensive re
view of all stocks. A total of 1 7 research cruises was 
conducted to estimate stock biomass, tag fish, or ob
tain biological information fundamental to stock man
agement. 

Research projects conducted by program investiga
tions were many and varied and are outlined below: 

1. More than 10,000 trap-caught blackcod were 
tagged off the west coast of Vancouver Island 
and the Queen Charlotte Islands, approximately 
the same number as in 1977. Almost 3,000 
trawl-caught lingcod were tagged off the west 
coast of Vancouver Island and in the Strait of 
Georgia. Both of these tagging studies were 
designed to study migration patterns, delineate 
stocks and determine growth rates. Almost all 
fish were injected with oxytetracycline to vali
date age determination techniques; in addition, 
about 10% of the fish were double-tagged to 
valuate the effectiveness of the standard nylon 
anchor tag. 
A limited deepwater (to 3700 m) trapping ex
periment found blackcod as deep as 2700 m off 
the west coast of the Queen Charlotte Islands. 
Investigations into methods for age determina
tion of blackcod were continued with favourable 
results. 
A study of the nesting behaviour of lingcod was 
conducted to re-evaluate the most suitable pe
riod for a fishery closure in the Strait of Georgia. 
A second study of lingcod nests was conducted 
on the west coast of Vancouver Island in early 
1979 to determine what factors regulate spawn
ing and the locations and concentrations of 
nests. 
Spawning stocks of walleye pollock were located 

in Hecate Strait, Dixon Entrance, Georgia 
Strait and associated inlets. An ichthyoplankton 
study was initiated in early 1979 during the 
pollock spawning season to document spawning 
and early life history. 
Age determination studies of hake, using otoliths, 
were continued; otolith surface readings were 
found to be unsuitable for ageing Strait of 
Georgia hake. Young-of-the-year hake were 
discovered during trawl surveys off the west 
coast of Vancouver Island. 
More than 1,900 longline-caught dogfish were 
tagged in the Strait of Georgia to determine 
movements and study growth. An age-struc
ture model incorporating recent information on 
growth and reproduction was developed to in
vestigate the population dynamics of dogfish in 
B.C. waters. 

11. The hydroacoustics unit carried out several sur
veys of the distribution and abundance of fish 
stocks in Queen Charlotte Sound and Dixon 
Entrance using digital echo integration. The 
stocks surveyed in the former area were pri
marily rockfish complexes and herring. The 
largest concentrations of the fish were located to 
the west and south of Triangle Island, primarily 
rockfishes, with Sebastes proriger being the domi
nant species. The Dixon Entrance survey was 
directed toward walleye pollock. In summer, 
pollock were found to be widely distributed in 
midwater throughout the area. Two centres of 
abundance were located. 

111. Pacific cod studies included: (a) tagging juve
nile fish in the Strait of Georgia and the west 
coast of Vancouver Island; (b) monitoring the 
abundance of adult cod during a fishery closure; 
(c) investigating the interrelationships of Pacific 
cod, rock sole and English sole in Hecate Strait; 
(d) attempting to resolve age determination 
problems; and (e) continuing the analysis of 
past tagging experiments. 
Pacific ocean perch studies included: (a) par
ticipation in a joint Canada-U.S. rockfish survey 
in the Charlotte-Southeastern Region; (b) a 
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biomass assessment cruise to Queen Charlotte 
Sound; and (c) participating in the updating of 
a joint U .S.-Canada stock assessment for the 
Charlotte-Columbia Region. 

tv. The commercial fishery sampling unit continued 
to provide the program with catch and effort 
information from the domestic fishery as well as 
biological samples of landed catches. The per
cent of landed weight for which interviews were 
obtained was 93 % for the coast as a whole. A 
program of observer trips aboard domestic ves
sels was initiated, primarily to obtain ungraded 
samples of catches and document discards. 
This unit also provided observer coverage of 
foreign fisheries for blackcod and hake in B. C. 
waters; achieving 34.5% coverage offoreign ves
sel days fishing blackcod and 38% coverage of 
vessel days fishing hake. 

v. Rockfish investigations in 1978 were primarily 
concerned with stock assessment cruises aboard 
chartered vessels to the west coast of the Queen 
Charlotte Islands and the northwest coast of 
Vancouver Island. For many of the rockfish 
species in these areas the cruises also served the 
dual purpose of obtaining biological samples 
necessary to estimate age composition of their 
populations. Efforts are still being directed at 
properly estimating the asymmetrical confidence 
limits of biomass estimates. Biological samples 
are being processed to yield information neces
sary for yield-per-recruit analysis since analysis 
based on cohorts are precluded by the paucity 
of long-term data. 

v1. Dover sole explorations were conducted off the 
west coast of the Queen Charlotte Islands during 
winter and summer to determine the timing of 
Dover sole presence in this area. 

vu. The program recruited a mathematician whose 
activities included: developing a method for 
combining age-length information to accurately 
estimate age composition with minimum ageing 
activity; refining cohort analysis to make it more 
generally applicable; and working with the hy
droacoustic unit to improve the mathematical 
basis of fish density calculation. 

Reports published by the Groundfish Program from 
May 1, 1978-April 30, 1979 are listed below. 

Barner, L. W., J. Selsby and F. Mottl. 1978. Rock
fish survey off the west coast of the Queen Charlotte 
Islands made on Arctic Harvester Hydroacoustic 
Cruise 78-2, May 11 -June 2, 1978. Fish. Mar. 
Serv. Data Rep. No. 110 : 86 p. 

Barner, L. W., and F.H.C. Taylor. 1978. Mid
water trawl tows and catches made on Arctic 
Harvester 76--2, 77-l and G. B. Reed 77-l, 77-2 off 
the southwest coast of Vancouver Island. Fish. 
Mar. Serv. Data Rep. No. 88: 91 p. 

Barner, L. W., F.H.C. Taylor and A. Bennett. 1978. 
Midwater trawl tows and catches made on Arctic 
Harvester cruise 78-1 and G.B. Reed cruise 78-1 
(] anuary 24--February I 0, 1978) Queen Charlotte 
Sound. Fish Mar. Serv. Data Rep. No. 106: 37 p. 

Barner, L. W., F.H.C. Taylor, D.M.A. Bennett and 
J. M. Thompson. 1979. Midwater and bottom 
trawl tows and catches made by MfV Nemesis No. 
78-l, July 5-23, 1978 in Dixon Entrance. Fish. 
Mar. Serv. Data Rep. No. 135: 105 p. 

Beamish, R. J. 1979. Difference in the age of Pa
cific hake (Merluccius productus) using whole otoliths 
and sections of otoliths. J. Fish. Res. Board Can. 
36(2): 141-151. 

Beamish, R. J. 1979. New Information on the lon
gevity of Pacific ocean perch (Sebastes alutus ). J. 
Fish. Res. Board Can. 36 (11): 1395-1400. 

Beamish, R. J. 1979. The use of sections of fin rays 
to determine the age of pollock ( Theragra chalco
gramma), Pacific cod (Gadus macrocephalus), albacore 
tuna (Thunnus alalunga), and comments on the im
portance of the fin ray method for the determina
tion of age of fishes. Trans. Am. Fish. Soc. (In 
press). 

Beamish, R. J. and J. R. Scarsbrook. 1979. The 
distribution and feeding habits of lampreys in the 
surface waters of the Gulf Islands and in the vicinity 
of the Fraser River, British Columbia. Fish. Mar. 
Serv. Data Rep. No. 136: 353 p. 

Beamish, R. ]., K. R. Weir, J. R. Scarsbrook and 
M.S. Smith. 1979. Growth of young Pacific 
hake, walleye pollock, Pacific cod and lingcod in 
Stuart Channel, British Columbia in 1976. Fish. 
Mar. Serv. MS Rep. No. 1518: 111 p. 

Beamish, R. ]., C. Wood and C. Houle. 1978. A 
summary of sablefish tagging studies conducted 
during 1977 by the Pacific Biological Station. 
Fish. Mar. Serv. Data Rep. 77: 103 p. 

Brown, D. R ., L. G. (Van) Egan, M.S. Smith and 
R. J. Beamish. 1979. Results of spinydogfish 
(Squalus acanthias) tagging in the Strait of Georgia 
in 1978. Fish. Mar. Serv. Data Rep. No. 141: 
32 p. 

Foucher, R. P. and R. ]. Beamish. 
duction of non-viable oocytes 
(Merluccius productus ). J. Fish. 
37 (1): 41-48. 

1980. The pro
by Pacific hake 

Res. Board Can. 

Harling, W. R., J. J. Fargo, J. C. Blackburn and A. 
Thieffry. 1978. Trawling survey for Dover sole 
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off northwest Queen Charlotte Islands (G.B. Reed 
Cruise No. 78-6). July 28-August 10, 1978. Fish. 
Mar. Serv. Data Rep. No. 113: 27 p. 

Harling, W. R., W. Shaw, R . M. Wallis and F. W. 
Mottl. 1979. G.B. Reed Groundfish Cruise No. 
78-7, August 29- September 19, 1978. Fish. Mar. 
Serv. Data Rep. No. 120: 64 p. 

Harling, W. R., R. M . Wallis, M. R . Fretwell and 
F. W . Mottl. 1978. Arctic Harvester Groundfish 
Cruise No. 78-3 (February 27-March 10, 1978). 
Fish. Mar. Serv. Data Rep. No. 78: 35 p. 

Harling, W. R., R. M. Wallis and N. Sigmund. 
1978. Industrial Development Program explora
tions for Dover sole (Microstomus pacificus) off north
western British Columbia, January 1978. Fish. 
Mar. Serv. Ind. Rep. No. 99: 19 p. 

Leaman, B. M., D. Davenport, W. R. Harling, D. A. 
Nagtegaal, W. A. Ostermann, J. R . Selsby and 
G. A. Thomas. 1978. Biological observer cover
age of foreign fisheries off Canada's Pacific coast, 
1977. Fish. Mar. Serv. Data Rep. No. 99: Part 
1: 171 p. ; Part 2: 187p.; Part 3: 124p.; Part 4: 
116 p. 

Leaman, B. M., D. A. Nagtegaal and J. E. Smith. 
1979. A pilot tagging study of Pacific cod in the 
Strait of Georgia, January 17-February 2, 1978. 
Fish. Mar. Serv. MS Rep. No. 1516 : 57 p. 

Low, C. J. and R . J. Beamish. 1978. A study of 
the nesting behaviour oflingcod (Ophiodon elongatus) 
in the Strait of Georgia, British Columbia. Fish. 
Mar. Serv. Tech. Rep. No. 843: 27 p. 

Shaw, W ., R. M. Wallis, F. W. Mottl and S. J. 
Westrheim. 1978. Freeport Groundfish Cruise No. 
78-1, July 21-August 11, 1978. Fish. Mar. Serv. 
Data Rep. No. 112: 34 p. 

Sigmund, N ., R. J. Beamish, J. Fargo, G. Kingston 
and M. Stocker. 1979. Exploratory bottom trawl
ing for sablefish southwest of Vancouver Island, 
1978. Fish. Mar. Serv. MS Rep. No. 1517: 45 p. 

Smith, J. E. 1978. Catch and effort statistics of 
the Canadian groundfish fishery on the Pacific coast 
in 1977. Fish. Mar. Serv. Tech. Rep. 835: 85 p. 

Venables, N. L. 1979. An inventory of biological 
samples taken in the commercial groundfish fishery 
in British Columbia in 1978. Fish. Mar. Serv. 
Data Rep. No. 154: 33 p . 
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B. REPORT ON RESEARCH BY JAPAN FOR THE 
INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1978 

Fishery Agency of Japan 
June 1979 

I. SALMON RESEARCH 

In 1978, salmon research in offshore waters entered 
a new phase because it was the first year for research 
to be conducted under the revised International North 
Pacific Fisheries Convention. Under the revised Con
vention, it was agreed that all possible efforts would 
be made to determine the continent of origin of 
anadromous species migrating in the waters south of 
46°N latitude, i.e., those salmonids distributed on the 
fishing grounds of the landbased gillnet fisheries and 
it was also agreed that a new research program on 
marine mammals which were incidentally caught by 
salmon driftnets be introduced. Further, fishing areas 
for commercial offshore salmon fisheries and the num
ber of fishing vessels engaged in the fisheries, were 
drastically reduced under regulations defined in the 
Convention and in the fishery agreement between 
Japan and the U.S.S.R. Accordingly, the areal cov
erage, the amount of data and other materials col
lected from activities of the commercial fisheries were 
also greatly reduced. 

In 1978, Japanese research on salmon in offshore 
waters was conducted on 4 motherships and 9 re
search vessels. An outline of the research follows. 

1. OFFSHORE SALMON RESEARCH ACTIVITIES 

(a) Research Aboard the Motherships 

The mothership salmon fleets ( 4 motherships; 172 
catcher boats) left Hakodate on May 26 and con
ducted their fishing operations from June 1 to July 
23. There were no fishing operations in May; a 
situation which had not previously occurred. The 
fishing area for the mothership fishery in 1978 was 
greatly reduced, compared with that in 1977 (Fig. 1) 
and the size of operations (in number of motherships, 
catcher boats, and fishing effort) has declined in the 
past I 0 years (Table l ). 

On a daily basis on board the motherships in 1978, 
for 60 sockeye and for 30 fish of each other species, 
measurements were made of body length and weight, 
and gonad weight; sex, age and maturity were deter
mined and scale samples were collected together with 
a notation of the location on the fish body where the 
scale was taken. The number of sockeye measured 
in a sample in 1978 was 60, or twice that of previous 

years. In addition, oceanographic observations (e.g. 
water temperatures) were made every noon in layers 
down to 200m. The numbers offish sampled aboard 
the motherships in 1978 were: 

Sockeye 10,335 
Pink 5,370 
Chum 5,323 
Chinook 3,367 
Coho 1,335 

Total 25,730 

(b) Research by Research Vessels 

The main purposes of salmon research on board 
the research vessels in 1978 were to survey the dis
tribution and abundance of stocks, to collect biological 
data, to conduct tagging to identify migration routes 
and continent of origin of the salmonids, and to con
duct oceanographic surveys. 

Nine research vessels participated in the surveys in 
the North Pacific and the Bering Sea from May 9 to 
September 9. Research was not conducted in the 
Okhotsk Sea nor within the 200 mile zone of the 
U.S.S.R., as in 1977. 

All research vessels were equipped with standard 
driftnets as used in commercial fishing (mesh sizes 
I 11- 124 mm) and research driftnets composed of 10 
different mesh sizes (from 48 mm to !57 mm). Some 
vessels were also equipped with long lines, as in I 977. 
The survey area is shown in Fig. 2. 

The numbers of fish sampled and the biological ob
servations on each species caught by the standard gear 
were the same as during research aboard the mother
ships. The number of sockeye measured in samples 
in the research cruises in 1978 was 60, twice that of 
previous years and the same as aboard the motherships 
in order to strengthen research on sockeye. For all 
salmonids caught by research driftnets and those 
caught by longlines which were not tagged, measure
ments were conducted in the same manner as men
tioned above. Further, for all animals (fish, birds, 
marine mammals, etc.) other than salmonids, which 
were incidentally caught in salmon operations, the 
incidence was recorded. From 1978, sightings were 
made of marine mammals from all the research ves
sels while cruising to and from the research area, and 
during the surveys. 
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FIGURE 1. Fishing locations of the Japanese mothership fishery for salmon in 1978 (open circles) compared 
to those in 1977 (hatched areas). 

TABLE 1. Changes in the Japanese salmon mothership 
fishery during 1969-78. 

Number of Number of Fishing 
Year motherships catcher boats effort* 

1969 II 369 6,217 
1970 II 369 6,028 
1971 II 369 5,839 
1972 10 332 5,917 
1973 10 332 5,850 
1974 10 332 5,433 
1975 10 332 5,633 
1976 10 332 5,811 
1977 6 245 3,984 
1978 4 172 2,721 

• Cumulative quantity of gillnet used, m thousands of 
tans. 

In 1978, nine United States scientists were on board 
4 Japanese salmon research vessels and conducted sur
veys on salmonids and birds and marine mammals 
which were incidentally caught with driftnets or long
lines during the operations. The names of the U .S. 
scientists and their purpose in boarding are shown in 
Table 2. 

2. SUMMARY OF INFORMATION OBTAINED 

(a) Information Obtained from the Mothership 
Fishery 

Data obtained in 1978 can not be compared with 
data in previous years without some adjustment. A 
chronological comparative analysis was made of rela
tive abundance of salmon, on the basis of the 1978 
data, and data for the previous year which was com
parable with 1978 data in time and area (Tables 3 
and 4). 

The data used was that for Areas 5675E and 5675W 
in the Bering Sea and Areas 5470E, 5270E, 5070E, 
4870E, and 4670E in the North Pacific in June and 
July. The catch in those areas in that season was 
95 % of the total catch. 

The relative abundance of salmon in June and July 
in 1978 was at a low level generally reflecting the 
characteristics of an off year for Asian pink salmon. 
Catch of all species per I 00 tans of driftnet in the 
mothership salmon fishery in June in areas in the 
Bering Sea and North Pacific was 254 fish, which was 
comprised of 55 sockeye, 105 chum, 92 pink, 0 coho, 
and 2 chinook (Table 3). The abundance of salmon 
in the area in June 1978 was about the same as in 
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FIGURE 2. Location of research by Japanese salmon research vessels in 1978. 

TABLE 2. U.S. scientists and their objectives while on board the Japanese salmon research vessels in 1978. 

Research vessel Scientist Period on board Objectives while on board 

Riasu maru Bruce Dinneford, Gary Winter June 18-July 31 Research on the continental origin of salmon 
and collection of scientific information from 
the commercial catch 

Hokuho maru Bradford K. Long, Randall C. Rasmussen July 5-August 20 Study of marine mammals caught incidentally 
Study of marine mammals caught incidentally 
Study of marine birds caught incidentally 
Study of marine mammals caught incidentally 
Study of marine birds caught incidentally 

Oshoro maru John P. Peterson, Robert B. Fread, June 5-August 4 
Anthony R. Degange* 

Hokusei maru David C. Ambrose, Terry Newby July 16-August 12 
Anthony R. Degange 

---
* Period on board: June 5-July 5, disembarked at Kodiak on July 5. 

even years in the past (off years for Asian pink salm
on). Catch per 100 tans, by species in July was 365 
fish, comprised of 186 ch4m, 87 sockeye, 52 coho, 33 
pink, and 7 chinook. Th~ abundance in the areas in 
July 1978 was the lowest in recent past even years 
(Table 4). One characteristic in the North Pacific 
in July 1978 was the high abundance of sockeye at 89 
fish per 100 tan, a relatively high figure in the chrono
logical data for this species. On the other hand the 
figures of relative abundance of chum in the Bering 
Sea in 1978 were 89fl 00 tan in June and 133/100 tan 
in July. Compared with values in previous years, 
the value in June 1978 was not appreciably different 
but the value in July 1978 was less than half the 

abundance found in previous even years. When con
sidering the reasons for low abundance of chum in 
July 1978, we should take into account the fact that 
the operations in the Bering Sea in July 1978 were 
fragmentary and values do not reflect the main migra
tory season as in previous years. 

(b) Information Obtained from Research Vessel 
Driftnet Operations 

In total, 9 vessels conducted research activities using 
driftnets during May to September 1978 in the Pacific 
Ocean and the Bering Sea. The relative abundance 
(catch per 1 00 tans) of salmon caught by the standard 
salmon driftnets (mesh sizes 111-124 mm) is shown in 



TABLE 3. Relative abundancea of salmon on the mothership fishing grounds in June, 1969--78. 

Bering Sea" North Pacified Total 

Year Effortb Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total 
--- ---~--

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

165 
429 
186 
312 

7 
256 

63 
59 
87 

109 

11 
93 
27 
18 
14 
8 

11 
14 
35 
29 

132 
99 

!59 
180 
43 

116 
56 

117 
55 
89 

101 0 
25 0 

132 + 
44 0 
86 0 

136 0 
190 0 
122 0 
254 0 
202 0 

a Catch per 100 tans of gill net. 

38 
16 
8 
9 

+ 
9 

+ 
5 
7 
5 

282 
233 
326 
251 
143 
269 
257 
258 
351 
325 

b Cumulative quantity of gill net used, in thousands of tans. 
c 2° X 5" statistical areas of E5675 and W5675. 

654 
295 
874 
511 
961 
483 
661 
465 
841 

1,305 

d 2" x 5° statistical areas of E5470, E5270, E5070, E4870, and E4670. 

80 
108 
49 
74 
36 
36 
34 
46 
61 
57 

103 
103 
84 

116 
72 

101 
84 
91 

102 
107 

85 2 
31 0 

238 + 
58 4 

245 6 

219 + 
185 4 
125 + 
147 0 
83 0 

I 
2 

271 819 
243 724 
373 1,060 
253 823 
360 968 
357 739 
308 724 
263 524 
311 928 
248 1,414 

66 
99 
45 
52 
36 
26 
32 
43 
59 
55 

TABLE 4. Relative abundance .. of salmon on the mothership fishing grounds in July, 1969-78. 

Bering Seac North Pacified 

109 88 
101 27 
97 219 

140 52 
72 244 

106 190 
82 185 
94 125 
98 157 

105 92 

Total 

0 

+ 
2 
6 

+ 
3 

+ 
0 
0 

8 
10 

3 
4 
1 
4 

1 
2 
2 

272 
237 
364 
250 
359 
326 
303 
263 
316 
254 

Year Effortb Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total Effort Sockeye Chum Pink Coho Chinook Total 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

325 
484 
523 
471 
267 
230 
140 
386 
485 

33 

59 
53 
13 
19 
6 

14 
15 
8 

12 
27 

264 139 + 
307 II + 
341 71 0 
343 3 0 
327 63 0 
335 13 + 
269 344 0 
341 35 + 
259 268 + 
133 145 0 

a Catch per I 00 tans of gill net. 

14 
12 
5 

10 
4 

35 
9 
6 
4 
9 

476 
383 
430 
375 
400 
397 
637 
390 
543 
314 

b Cumulative quantity of gillnet used, in thousands of tans. 
c 2° x 5• statistical areas of E5675 and W5675. 

122 56 
99 101 
21 43 

167 5 
312 38 
253 88 
143 17 
113 23 
482 25 

1,136 89 

d 2" x 5" statistical areas of E5470, E5270, E5070, E4870, and E4670. 

61 
243 
43 

!33 
162 
165 
!51 
189 
!58 
188 

186 98 
15 7 

267 + 
!52 144 
195 72 
129 71 
220 94 

80 104 
398 2 

30 53 

7 
2 

+ 
1 
I 
7 

4 
2 
7 

408 
368 
353 
435 
468 
460 
483 
400 
585 
367 

447 
583 
544 
638 
579 
483 
283 
499 
967 

1,169 

58 
61 
14 
15 
23 
53 
16 
12 
19 
87 

209 152 27 
296 12 1 
329 78 + 
288 42 38 
238 134 39 
246 74 37 
210 282 47 
307 45 24 
209 333 
186 33 52 

12 
10 
5 
7 
3 

20 
5 
6 
3 
7 

458 
380 
426 
390 
437 
430 
560 
394 
565 
365 

~ 

~ 
~ 
'> 
~ 

~ 
~ 
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FIGURE 3. Catch of sockeye per 100 tans of standard gillnet (mesh sizes 111-124 mm) by Japanese research 
vessels in 1978. 
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Figs. 3 to 7. The information obtained did not 
change the conclusions on distribution of salmon ob
tained previously. A summary of information by 
species is as follows: 
Sockeye (Fig. 3): In May and June, wide distribution 
of sockeye salmon was observed in waters between 
42°N and 48°N, east of 160°E. In particular, a re
gion of relatively high abundance was observed from 
east to west in waters between 43°N and 46°N, and in 
the vicinity of 45°N, between 160°-165°£. East of 
160°E, concentrations of sockeye were widely dis
tributed in the Pacific Ocean and were found in the 
Bering Sea adjacent to the Aleutian Islands. In July, 
in waters south of 47°N few sockeye were found and 
the center of distribution was in waters north of 49°N . 
In August and September sockeye were distributed in 
waters south of the Aleutian Islands. 
Chum (Fig. 4): In May, chum salmon were widely 
distributed in all waters in the North Pacific except 
south of 40°N west of 160°E. Concentrations were 
observed distributed from east to west, and from 
south to north in waters north of 41 °N and 48°N . 
In June, abundance was higher than in May, par
ticularly in waters east of I 65°E. In July, abundance 
decreased in southern waters of the Pacific Ocean but 
concentrations were still observed in waters north of 
46°N and abundance in the Bering Sea increased com
pared with that of June. In August and September, 
abundance decreased in all the waters except waters 
south of the Aleutian Islands. 

Pink (Fig. 5): In May, distributions of pink salmon 
were observed in all waters except in part of the area 
between 45°N and 48°N, and between I 60°E and 
165°E. They were thus a little southward of dis
tributions of sockeye and chum. In June, the abun
dance of chum increased rapidly and concentrations 
were found particularly between 42°N and 45°N and 
between 155°E and 165°E. In July, the center of 
distribution moved northwards and pink salmon dis
appeared from their previous southward distribution. 
In August and September, pink salmon had disap
peared from offshore waters. 
Coho (Fig. 6): In May, only a few coho salmon were 
found in waters between 40°N and 43°N and between 
165°E and I 75°E. In June, concentrations were ob
served in waters from 42°N to 45°N and east of I 75°E 
except for a portion of this area. In July, coho were 
found in all waters except south of 43°N but in August 
and September abundance was again low. 
Chinook (Fig. 7): In May and June, chinook salmon 
were widely distributed but in low abundance in 
waters between 41 °N and 48°N . In July in the Ber
ing Sea, abundance increased compared to June. In 
August, distributions were observed in some waters 

south of the Aleutian Islands. 

(c) New Information Obtained from Tagging 

The main purpose of the tagging project was to 
define the continent of origin of salmon distributed 
and migrating in waters where the landbased salmon 
gillnet fisheries are conducted. Tagging was planned 
to be conducted for a three year period starting in 
1978. 

Tagging plans were discussed by scientists of the 
three participating countries in a meeting held at the 
Far Seas Fisheries Research Laboratory of the Fishery 
Agency in Shimizu, Japan, on January 25 and 26, 
1978. At the meeting it was agreed that 2 Japanese 
research vessels would each make two tagging cruises. 
The first cruise (from May 7 to June I 5) was designed 
for sockeye salmon; the second cruise (from July 12 
to August 18) for coho salmon. However, the origi
nal plans had to be modified because one vessel was 
required for salmon research in the Bering Sea during 
this period and thus only one research vessel was 
engaged in the tagging project for coho from the 
middle of July to the middle of August . 

From May to September, 74 tagging operations 
were conducted with longlines at stations shown in 
Fig. 8: 3,016 salmon were caught and 1,691 of these 
were tagged and released. The numbers of fish re
leased by species were: 346 sockeye; 972 chum; 319 
pink; 52 coho; and 2 chinook. The numbers of fish 
released by species and month are shown in Table 5. 
In addition, 5 steelhead were caught and tagged. To 
the end of December 1978, 12 recoveries had been 
reported; 3 sockeye, 5 chum, 3 pink, and 1 coho. 
Of these, 2 sockeye and 1 coho were recovered at 
U.S.S.R. coastal areas, and the others were re
covered at sea by Japanese fishing vessels. The re
coveries at sea did not yield any additional new 
information. However, the recoveries at U.S.S.R. 
coastal areas in 1978 did provide some new informa
tion (Fig. 9 and Table 6). 

Two sockeye salmon were recovered at the Ozer
naya River. One sockeye (tag number K0039) was 
tagged and released at 44°30'N and 161 °33'E on May 
15, 1978 and was recovered in the Ozernaya River 
on August 11, 1978. Another (K2143) was tagged 
and released at 43°29'N and 168°38'E on June 3, 
1978, and recovered in the Ozernaya River on August 
8. These two recoveries extended the known south
ern limit of maturing sockeye salmon from this river. 
Previous taggings have shown that the southern limit 
of the release point for maturing sockeye salmon re
turning to west Kamchatka was 46°N. 

Recoveries in coastal areas of a coho, a chinook, 
and a chum salmon from 1977 and prior years tagg-
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FIGURE 8. Release positions, by month, for Japanese salmon tagging in 1978. 

TABLE 5. Catch and tagging data by month for Japanese salmon tagging in 1978. 

Catch Tagged and released 
Number of Long line 

Month operations (hachi) Sockeye Chum Pink Coho Chinook Total Sockeye Chum Pink Coho Chinook 

May 19 770 148 358 276 2 2 786 97 258 157 0 I 
June 16 620 160 416 271 31 I 879 89 237 122 II 0 
July 16 660 15 348 76 47 0 486 9 189 36 19 0 
Aug. 17 730 251 448 7 44 3 753 125 233 3 22 I 
Sept. 6 240 33 78 0 0 112 26 55 0 0 

Total 

513 
459 
253 
384 

82 
-------

TOTAL 74 3,020 607 1,648 631 124 

ings were reported additional to those reported in the 
last Annual Report. Release and recovery locations 
and dates for these fish are shown in Fig. 10 and 
Table 7. Noteworthy among these recoveries was a 
coho tagged and released at 44°28'N and I 73°31 'W 
on June 28, 1977, and recovered at the Kamchatka 
River in November 1977. One coho (H0534) from 
9 coho tagged and released at this same position and 

6 3,016 346 972 319 52 2 1,691 

date was recovered at the Nushagak River in Bristol 
Bay on September 6, 1977*, and was reported in the 
1977 Annual Report. These recoveries show returns 

* The recovery date for this coho salmon (H0534) was reported 
by the United States as August 1977 and so recorded in the 
1977 Annual Report. This recovery date was later corrected 
to September 6, 1977 by the United States. 
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FIGURE 9. Coastal recoveries of salmon tagged in 1978. 

to both the Nushagak River and the Kamchatka 
River. The recovery at the Kamchatka River indi
cates an extension towards the south of the distribution 
of maturing coho salmon of Kamchatka River origin 
as known from previous taggings. Previous taggings 
had shown that intermingling of stocks of both Asian 
and North American origin occurred in waters south 
of Adak Island, but the new information shows that 
intermingling of the stocks occurs in waters further 
southward. 

(d) Study of the Temporal and Spatial Variations 
of Maturity in Sockeye 

The main stocks of sockeye salmon distributed and 
migrating in the northwest areas of the North Pacific 
are from the Ozernaya River of West Kamchatka, 
the Kamchatka River of East Kamchatka and rivers 
flowing into Bristol Bay, western Alaska. It is rec-

ognized that these main stocks migrate inshore in a 
different seasonal order: The Kamchatka River 
stock returns to the river first, from mid June to early 
July and is followed by western Alaskan stocks from 
early July to mid July; the Ozernaya River stock re
turns last, from late July to early August. 

It is considered that differences in time of inshore 
migration of stocks may have an influence on matu
rities and be one of the factors causing the temporal 
and spatial variation in maturity of sockeye distributed 
offshore. A study of the correlation between differ
ences in time of inshore migration and in maturity of 
offshore sockeye provides a valid clue to identification 
of offshore stocks. The data used for this study were 
.2 and .3 year old adult female sockeye salmon caught 
with driftnets by the mothership salmon fleets and 
salmon research vessel driftnets (mesh sizes of 106 to 
121 mm) from 1971 to 1976. Gonad weights of these 
maturing female sockeye were used for indices of ma
turity. Values of gonad weight were expressed in 
logarithmic terms because gonads show an exponen
tial growth. 

The processes and information obtained by this 
study are as follows: 

(1) The frequency distributions of mean gonad 
weight of female sockeye salmon, by ten-day period 
for combined years, combined areas and combined 
ocean ages, show bimodal gonad weight distributions 
in early June and later. The lower mode of the dis
tribution shows immature female sockeye salmon and 
the remaining frequency can be considered maturing 
or mature female sockeye salmon. This latter portion 
of the frequency does not show a clear unimodal type 
of distribution. 

(2) The reasons the distribution of maturing or 
mature female sockeye salmon does not form a clear 
unimodal type are considered to be as follows: 

(i) The degree of maturity of .3 year old female 
sockeye is higher than that of .2 year old fish. 

(ii) The degree of maturity of female sockeye in 

TABLE 6. Coastal recoveries of salmon released in 1978. 

Fork Body Gonad 
length weight weight 

Tag No. Species Sex Date Location Gear (em) (kg) (g) Age 

K 2143 at release Sockeye 78.06.03 43-29N, 168-38E Longline 53 . 3.3 
at recovery Sockeye 78.08.08 Ozernaya River 53 2.3 3.3 

SW Kamchatka 
K 0541 at release Coho 78.08.23 49-59N, 164--30E Long line 64 X. I 

at recovery Coho 78.09.15 Avacha Bay 60 2.1 
SE Kamchatka 

K 0039 at release Sockeye 78.05.15 44--30N, 161-33E Long line 57 3.3 
at recovery Sockeye Female 78.08.11 Ozernaya River 59 3.0 

SW Kamchatka 
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FIGURE 10. Additional coastal recoveries of salmon tagged during 1974-77. 

TABLE 7. Additional coastal recoveries of salmon released during 1974-77. 

Tag No. Species Sex Date 

H 0539 at release Coho 77.06.28 
at recovery Coho 7.11.-

E 0159 at release Chinook 75.06.19 
at recovery Chinook 77.06.-

D 1441 at release Chum 74.07.08 
at recovery Chum Male 74.07.30 

coastal waters is higher than in offshore waters. 
(iii) There are yearly fluctuations in stages of 

maturity with time. 
These three reasons can apply in the case of the 

same stock. However, the degree of maturity of a 
stock having an earlier inshore migration is higher in 
the same period than that of a stock having a later 
inshore migration. Thus the difference of timing of 
inshore migration among stocks may result in a poly
modal distribution of gonad weight. 

(3) Analysis was made to determine if the fre
quency distribution of average gonad weights of ma
turing or mature female sockeye salmon would ap
proach a distinct unimodal type of distribution by 
stratifying the data according to the three factors men
tioned above. The results of the analyses were as 
follows: 

Fork Body Gonad 
length weight weight 

Location Gear (em) (kg) (g) Age 

44-28N, 173-31W Longline 46 1.1 
Kamchatka River 52 2.0 2.1 
58-03N, 178-59E Long line 53 1.2 
61-45N, 162-00W Gillnet 9. 1 
(Yukon River) 
51-45N, 159-15E Longline 65 0.3 
Bol 'shaya River 63 4.0 175 
SW Kamchatka 

(i) The frequency distribution did not form a clear 
unimodal distribution by stratifying data by ocean 
age even though there are clear differences in matu
rities between female sockeye salmon of two different 
ocean ages. 

(ii) In general, the maturity of salmon in south
ern offshore waters in the same period and of the same 
ocean age class was lowest, for those in coastal waters 
close to the spawning area was highest, and was in
termediate for those between the southern offshore 
group and the coastal group. 

Stratification of data by sampling area and ocean 
age for female sockeye in coastal waters and southern 
offshore waters (from 46°N to 48°N) yields gonad 
weight distributions having a single mode in a normal 
logarithmic curve. That is, the finer the sampling 
area the more simple the stock structure becomes. 
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The frequency distributions of gonad weight of fe
male sockeye sampled from intermediate waters (be
tween coastal and southern offshore waters and from 
48°N and 54°N) show a general wide range and in 
extreme cases (e.g .. 3 year old fish in 2° X 5° areas 
E486S and ES06S in late May) show clear bimo
dality. 

Using the hypothesis that a simple structured stock 
shows a normal logarithmic distribution, then the 
multimodal distribution with a wide range suggests 
the presence of more than one stock coexisting in the 
waters concerned. 

(iii) Variations in gonad weight of the same ocean 
age class in the same period of 10 days in a 2° x so 
area are far smaller from year to year than seasonal 
variations of gonad weight in the same ocean age 
class in a 2°XS0 area within a year. 

(4) As a result of the above studies, all data were 
grouped into ocean age class, 2° x so area, and ten
day period to determine the correlation between dif
ferences in time of inshore migration and the temporal 
and spatial variation of gonad weight in female 
sockeye salmon in the northwest Pacific. 

It was determined that a group of sockeye salmon 
(Group I) which were distributed mainly in waters 
far southward, whose maturity was relatively low and 
showed a trend of migration toward the west and 
west-northwest, could be related to the stocks ofWest 
Kamchatka. 

Group II sockeye salmon which were distributed 
mainly in waters northward in early spring compared 
to Group I, whose maturity was relatively high and 
showed a trend to migrate towards the northwest and 
north, could be related to East Kamchatka stocks. 

In addition to these two groups, Group III sockeye 
salmon migrating in the waters concerned from the 
eastward and then moving toward the east and north
east from early to late June, could be related to stocks 
ofwestern Alaska. This stock was estimated to occur 
in waters of west longitudinal areas north of S0°N. 

New information on small local stocks was also ob
tained from the data used in the above study. The 

occurrence of sockeye salmon well advanced in ma
turity was observed after stocks of Kamchatka and 
Bristol Bay fish had left the Bering Sea. This group 
was considered to be moving gradually towards 
Anadyr Bay from early to late July. 

The results of surveys in the Okhotsk Sea in mid
May showed that sockeye salmon well advanced in 
maturity could be found in this season. It is con
sidered that small local stocks from rivers on the 
Okhotsk Sea coast with an early inshore migration 
pass through offshore waters of West Kamchatka be
fore the peak of migration of the main Ozernaya 
River stock. 

(e) Research on Marine Mammals Incidentally 
Caught by Salmon Driftnets 

As mentioned above, a 3-year research program 
on marine mammals (particularly Dall's porpoise) in
cidentally caught in salmon driftnets was launched 
in 1978. 

The proposed research program was examined by 
scientists and people concerned from Japan and the 
United States in a meeting in Tokyo in April 1978. 
At the meeting it was agreed as follows: (i) to esti
mate the number of marine mammals which were 
incidentally caught by commercial salmon vessels, (ii) 
to collect samples on salmon motherships for biological 
studies on Dall's porpoise, and (iii) to conduct sight
ings from salmon research vessels for estimating abun
dance of marine mammals such as Dall's porpoise, 
etc. Under these agreements, the Government of 
Japan conducted the following research in 1978. 

(1) Numbers of Dall's Porpoise Incidentally 
Caught by Commercial Fisheries 

The numbers of porpoise which were incidentally 
caught by salmon mothership fisheries and landbased 
driftnet fisheries in 1978 are shown in Table 8. No 
incidental catch of porpoise was reported in May be
cause there was no mothership fishery operation. The 
total numbers of incidentally caught porpoise were 
499 by the mothership fisheries and 303 by the land-

TABLE 8. Incidental catch of porpoise by the mothership and land based salmon fisheries in 1978. 

Mothership 
salmon fishery 

Land based 
salmon fishery 
TOTAL 

Number of 
catcher boats 

172 

209 

381 

within U.S. 200 mile zone 
outside U.S. 200 mile zone 

Total 

• The mothership salmon fishery did not operate in May 1978. 

June 

278 
110 
388 

121 114 

121 502 

- --
July Total 

75 353 
36 146 
Ill 499 
68 303 

179 802 
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TABLE 9. Incidental catch of marine mammals with drift gillnets by salmon research vessels, 1975-1978. 

Cumula-
tive Entangled marine mammals 

Number quantity 
of Number of gear Porpoise Fur seal Seal Sea lion Whale 

research of opera- used 
Year vessels Month tions (tans) Occur. No. CPUEa Occur. No. CPUEa Occur. No. CPUEa Occur. No. CPUEa Occur. No. CPUEa 
-- -- ·--
1975 14 Apr. 114 25,775 6 7 0.272 I I 0.039 - - - - - - > 

May !59 38,552 10 12 0.311 - - - - - - - - ~ 
June 254 61,312 30 42 0.685 I I 0.016 - - - - - c:: 
.July 229 55,214 21 34 0.616 I I O.QJ8 > - - - - - - t""' 
Aug. 79 16,138 8 11 0.682 4 11 0.682 - - - - - - ::0 
Sept. 10 1,000 I I 1.000 /:':1 - - - - - - - - 25 --- - --· ----
TOTAL 845 197,991 76 107 0.540 6 13 0.066 I I 0.005 - - - - ::0 

o-3 

1976 14 Apr. 100 21,053 3 3 0.142 6 8 0.380 - 5 6 0.285 - - u; .._, 
May 182 44,582 17 21 0.471 10 11 0.247 - - I 3 0.067 - - 0> 

June 261 63,073 33 48 0.761 16 26 0.412 3 6 0.095 - - - - ~ 
July 240 55,889 39 56 1.002 9 12 0.215 2 2 0.036 - - - - 0 
Aug. 86 18,096 25 37 2.045 - - - - - - - - ~ Sept. 20 3,063 2 4 1.306 - - - - - - - -

----- ----- --- ~ 
ToTAL 889 205,756 119 169 0.821 41 57 0.277 5 8 0.039 6 9 0.044 - - 0 -

1977 14 May 3 396 - - -
":1 - - - - - - - -0 

June 248 31,298 8 9 0.288 8 8 0.256 - - - - I I 0.032 0 
July 219 27,970 10 10 0.358 2 2 0.072 I I 0.036 - - - - 0 
Aug. 57 5,471 3 3 0.548 - - - - - - - - ~ 

~ 
Sept. 6 540 - - - - - - - - - - -"' --- - -- --- ---- - --- "' ToTAL 533 65,675 21 22 0.335 10 10 0.152 I I 0.015 I I 0.015 -- - 0 ----- -- z 

1978 9 May 86 10,895 3 3 0.275 

June 104 13,352 5 8 0.599 I I O.D75 
July 146 17,961 11 13 0.724 - - 2 2 0.111 
Aug. 16 2,024 2 2 0.988 

Sept. 3 390 I I 2.564 
-
TOTAL 355 44,622 22 27 0.605 I I 0.022 2 2 0.045 --

a Incidental catch per I ,000 tans of gillnet. 
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based driftnet fisheries. Those figures were reported 
to the Commission according to the format specified 
in the Memorandum of Understanding attached to 
the revised Convention. 

(2) Number of Marine Mammals (by species) 
Incidentally Caught with Driftnets of Salm
on Research Vessels 

As part of the salmon research, scientists aboard 
Japanese salmon research vessels have recorded the 
quantity by species of fish, birds, marine mammals, 
etc., other than salmon, which were incidentally 
caught during the surveys on salmon. In 1978, re
search on the incidental catch continued to be con
ducted. Because it was sometimes difficult to cor
rectly identify specific species in previous years, the 
records for all species were not always accurate. With 
the view to improving those data, a manual for 
identifying species was developed and distributed to 
each research vessel. 

Data on the incidental catch of marine mammals 
with driftnets of the salmon research vessels during 
1975-78 are shown in Table 9. The amount of gear 
reported in the table (in tans) includes the research 
driftnets (10 mesh sizes from 48 mm to 157 mm) as 
well as commercial driftnets. The total number of 
incidentally caught porpoise in 1978 was 27. That 
figure was also reported to the Commission in ac
cordance with the format specified in the Memoran
dum of Understanding. 

Marine mammals in the incidental catch were clas
sified into 5 categories; porpoise, fur seal, seal, sea 
lion, and whale. Among those categories, the in
cidental catch of porpoise was dominant and varied 
by areas and seasons. The annual average number 
of porpoise caught incidentally fluctuated between 
0.8 porpoise per 1,000 tan in 1976 and 0.3 porpoise 
per 1,000 tan in 1977. 

(3) Sightings for Marine Mammals from Salmon 
Research Vessels 

In 1978, sightings for marine mammals were con
ducted from 9 salmon research vessels. In the April 
1978 meeting, research items to be recorded on sight
ing were discussed and the format of a data sheet was 
developed. In 1978, a total of 610 sheets was col
lected for the total mileage of cruises for sightings of 
36,505 miles. The total mileage for sighting and the 
number of cetaceans observed by month are shown 
in Tables 10 and II. 

II. OCEANOGRAPHY 

Oceanographic conditions during the summer of 

TABLE 10. Monthly research distance and cetaceans 
sighted by Japanese research vessels in 1978. 

Cetaceans sighted Cetaceans per mile 

Distance Dall's Dall's 
Month (miles) porpoise Others porpoise Others 

May 7,523 209 157 0.028 0.021 
June 11,614 438 67 0.038 0.006 
July 13,332 539 630 0.040 0.047 
Aug. 3,386 411 1,495 0.121 0.442 
Sept. 650 10 0,015 0.000 

TOTAL 36,505 1,607 2,349 0.044 0.064 

TABLE 11. Cetacean species sighted by Japanese re
search vessels in 1978. 

Species name Schools Individuals 

Plwcoerwides dalli 413 1,607 
dalli-type 317 1,163 
truei-type 46 270 
type-unidentified 50 174 

Phocoena p!wcoena 3 51 
Lagenorhynchus obliquidens (S) 11 486 
Lissodelphis borealis (R) 2 33 
S+R ca. 500 
Delphinus de/phis 4 932 
Orcinus orca 2 
Globicephala sp. 2 
Unidentified smaller cetaceans 52 343 

TOTAL 488 3,956 

1978 in the northwest Pacific Ocean were studied 
using horizontal distribution of water temperature at 
100m depth as in previous years. Water tempera
ture data was obtained from 9 salmon research vessels, 
4 motherships, and 8 catcher boats. The results are 
summarized as follows. 

I. WESTERN SUBARCTIC WATER 

Western Subarctic Water in 1978 moved extensively 
compared with previous years. In May, the south
ward trend in the Komandorskie Cold Tongue was 
remarkably strong and it was located further east than 
in previous years (Fig. II). In June, the southward 
trend in Western Subarctic Water weakened but the 
size of the extension southward of this water mass 
was greater than in recent years. In July, the south
ward extension of the Western Subarctic Water was 
weaker than in recent years. In waters west of the 
cold tongue, the southern limit of Western Subarctic 
Water was more northward than in recent years (Fig. 
12). 

During the summer of 1978, Western Subarctic 
Water and Subtropical Water met abruptly and 
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FIGURE II. Location of3°C isotherm at 100m depth in May 1975, 1976, and 1978. 
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FIGURE 12. Location of 3°C isotherm at 100m depth in July 1975-78. 

formed a complex Polar Front with some isolated 
warm water masses. 

2. ALASKAN STREAM 

The horizontal distribution ofwater temperature at 
100 m depth showed a strong westerly extension with 
the front extending to 170°E or 171 °E during the 
summer of 1978 and showed the second strongest 
westward extension since 1963. 

III. GROUNDFISH RESEARCH IN 
THE BERING SEA 

1. STUDY oF CoMMERCIAL FISHERIES AND REsEARCH 

ABOARD COMMERCIAL VESSELS 

(a) Ou dine of the Commercial Fisheries 

Japanese groundfish fisheries which operated in the 
Bering Sea in 1978 are classified into 4 types as fol
lows: mothership-type, North Pacific trawl, North 
Pacific longline-gillnet, and 1andbased dragnet fish-
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eries. In the mothership-type fishery, 6 motherships 
with 92 associated catcher boats operated. All the 
motherships were equipped with refrigerators and 5 
with processing plants for fish meal and minced meat. 
The numbers of catcher boats by type were 59 pair 
trawlers, 18 Danish seiners, and 15 stern trawlers. 
There were no longline-gillnetters. In the North 
Pacific trawl fishery, 56 trawlers operated, and in the 
North Pacific longline-gillnet fishery, 22 vessels. In 
the landbased dragnet fishery, 70 trawl vessels oper
ated in the Bering Sea west of 170°W. 

(b) Outline of Commercial Catch 

Japanese trawl fisheries operating in the area in 
1978 were conducted in the same manner as in 1977, 
i.e., under the Foreign Fishing Regulations of the 
United States and under various domestic regulations. 
In the eastern Bering Sea, the initial annual catch 
quotas on the main species were as follows: pollock 
792,300 m.t., yellowfin sole 63,900 m.t., other flatfish 
83,800 m.t., Pacific ocean perch 9,300 m.t., blackcod 
3,040 m.t., Pacific cod 38,850 m .t., herring 2,580 m.t., 
Atka mackerel 2,000 m.t., squid 9,870 m.t., and other 
fish 71,315 m.t. 

The catch by species (January through December) 
by the mothership-type, North Pacific trawl, North 
Pacific longline-gillnet, and landbased dragnet fish
eries is shown in Table 12. The total catch by these 
fisheries in 1978 amounted to 1,055,654 m.t., an in
crease of 44,605 m.t. or 4.4% from the 1,011,049 m.t. 
of 1977. Pollock dominated the catch (788,043 m.t. 
or 75% of the total), followed by other flatfish (77,322 
m . t . ), yellowfin sole (62, 736 m . t. ), Pacific cod ( 44,25 7 
m.t.), Pacific ocean perch (6,822 m.t.), turbot (7,475 
m. t. ), and herring (2,275 m. t. ). In comparison with 

TABLE 12. Japanese catch in the Bering Sea during 
January-December 1978 by the mothership, North 
Pacific trawl, North Pacific longline-gillnet, and land
based dragnet fisheries. 

Catch Composition 
Species (m.t.) % 

Y ellowfin sole 62,736 5.9 
Turbot 7,475 0.7 
Halibut 
Other flatfish 77,322 7.3 
Black cod 1,669 0.2 
Pacific cod 44,257 4.2 
Pollock 788,043 74.6 
Pacific ocean perch 6,822 0.6 
Herring 2,275 0.2 
Shrimps 
Others 65,055 6.2 

TOTAL 1,055,654 99.9 

catches in the previous year, increases occurred in 
catches of yellowfin sole (4,546 m.t. increase), other 
flatfish (25, 721 m. t. increase), Pacific cod (8,053 in
crease), pollock (7, 788 m. t. increase) and other fish 
(7,824 m.t. increase); decreases were observed in 
catches of turbot (717 m. t. decrease), blackcod (2,886 
m.t. decrease), and herring (3,300 m.t. decrease). 

(c) Research Aboard Commercial Vessels 

On board all the mothership-type, the North Pa
cific trawl, and most of the North Pacific longline
gillnet vessels which operated in the Bering Sea in 
1978, major species in the catch were sampled for size 
composition. In addition, materials for age deter
mination were taken for the major species. 

In 1978, as in 1977, Danish seiner catcher boats, 
associated with motherships equipped with fish meal 
and minced meat processing plants, operating in the 
Bering Sea, using dragnets, conducted an autumn 
research survey (from late August through early Sep
tember) and also launched a spring research survey 
(from early June through mid June). 

The spring research survey, for purposes of assess
ment of the stock condition of pollock before the fish
ing season and for comparison with the results of the 
autumn surveys in the previous year and in 1978, was 
conducted with operations at 125 fixed stations on the 
continental shelf from the area northward of Unimak 
Pass to the area south of60°N. The autumn research 
survey involved operations at 152 fixed stations on the 
continental shelf from the area north of U nimak Pass 
to the line specified in the U.S.-U.S.S.R. agreement 
southeast of Cape Navarin. 

2. RESEARCH BY RESEARCH VESSEL 

(a) Trawl Grid Survey of Demersal Fishery Re
sources on the Continental Shelf in the East
ern Bering Sea 

The trawl grid survey was conducted at 111 fixed 
stations on the continental shelf in the eastern Bering 
Sea as a continuation of annual surveys which have 
been conducted from 1966 through 1977 (except 
1972). 

The results of the research survey are summarized 
as follows. 

The survey in 1978 was conducted by the Shunyo 
maru (393.44 gt, 1,300 hpx2), a Fisheries Agency 
research vessel from the Far Seas Fisheries Research 
Laboratory in Shimizu. The vessel made four cruises; 
the first cruise (Unimak area) from May 4 to May 9; 
the second (Bristol Bay area) from May 18 to May 
30; the third (St. Matthew Islands area) from June 
14 to June 24; and the fourth (Pribilof Islands area) 
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FIGURE 13. Stations of the grid fishing survey conducted on the eastern Bering Sea flats by a Japanese 
research vessel in 1978. Numbers shown are station numbers. 

from July 4 to July 15. Those cruises covered Ill 
fixed stations on the continental shelf in the area 
northward of Unimak Island, westward of the mouth 
of Bristol Bay, and eastward of the area northwest 
of the Pribilof Islands in the eastern Bering Sea (Fig. 
13). 

Gear used was 2 panel trawls of the same structure 
as in all previous years since 1966. From the second 
'cruise, the otter boards required renewal but the 
structure of the new boards was identical to the ones 
replaced. Some small change in the efficiency of 
capture might have occurred after the third cruise of 
the survey because small chains weighing a total of 
46 kg were attached to the ends of both wings of the 
net. 

At each station, 30 minute horizontal trawl hauls 
were made; vertical temperature records were taken 
using a bathythermograph, and vertical hauls with 
larval nets were made from depths of 50 m . 

The catch was sorted and weighed by species. The 
catch of crabs was sorted and counted by species, by 
sex, and by size group (large, medium, and small). 
The catch of sea snails was sorted and the total weight 
of the genus Neptunia was tabulated. Size composi
tion was recorded for the major species (halibut, yel
lowfin sole, turbot, rock sole, flathead sole, Alaska 

plaice, Greenland turbot, Pacific cod, pollock, herring, 
pink shrimp (Panda/us borealis), and tanner crab). 
Some frozen samples of flatfishes and certain other 
species were also collected. 

The species composition of the catch in the survey 
is shown in Table 13. The dominant species was 
pollock, accounting for 60% of the total catch, fol
lowed by yellowfin sole at 15%. The total catch of 
halibut was 1,038.3 kg, or 1.2% of the total weight. 
The total number of halibut caught was 434 with 
distribution by station as shown in Fig. 14. The area 
of concentration of halibut was northwestward of 
Unimak Pass. Length composition of the halibut 
catch is shown in Table 14. Of the total numbers of 
halibut taken 95 % were less than 80 em in fork 
length. 

(b) H ydroacoustic Survey on Pelagic Pollock 
Stocks in the Waters of the Aleutian Basin 
(Including Mid-Water Trawling) 

For the purpose of studying pelagic pollock stocks 
in the Aleutian Basin, away from the flats of the 
Bering Sea, a joint t.J.S.-Japan research survey was 
conducted using the chartered vessel Tomi maru No. 
52 (349.19 gt, 1,230 hp). The survey was conducted 
in the Aleutian Basin and on the continental slope of 
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TABLE 13. Catch record of trawl operations during the 
grid-fishing survey on the eastern Bering Sea flats by a 
Japanese research vessel in 1978. 

Catch Composition 
Species (kg) % 

Yellowfin sole 12,582.7 14.9 
Turbot 1,367.2 1.6 
Rock sole 745.2 0.9 
Flathead sole 1,478.4 1.7 
Alaska plaice 2,723.9 3.2 
Halibut 1,038.3 1.2 
Greenland turbot 4,066.8 4.8 
Other flatfish 25.4 <0.1 
Pacific cod 4,382.1 5.2 
Pollock 50,988.9 60.2 
Black cod 143.6 0.2 
Pacific ocean perch 2.3 <0.1 
Herring 285.1 0.3 
Smelts 57.5 0.1 
Sculpins 1,659.9 2.0 
Poachers 60.5 0.1 
Eel pouts 2,097.4 2.5 
Snailfishes 31.7 <0.1 
Skates 276.3 0.3 
Other fish 113.9 0.1 
(Total catch of fishes) 84,127.1 99.3 
Squids 33.6 <0.1 
Octopus 187.5 0.2 
Shrimps 383.2 0.5 

TOTAL CATCH 84,731.4 100.0 
----- -

the eastern Bering Sea. Data was collected using fish 
finders along fixed station lines and trawling in mid 
water layers was carried out to confirm the responses, 
to estimate the density of fish groups and to collect 
biological information on the fish. 

The results of the surveys are summarized as fol
lows. 

During the survey the vessel cruised at an average 
speed of 9.5 knots along a survey line of 6,588.8 miles 
which traversed almost the entire Aleutian Basin dur
ing the 31 day period from June 16 to July 16 (Fig. 
15). Fish finder records were collected and 78 one
hour trawl tows were made in midwater layers at 
speeds of 3.3 to 3.5 knots. It was also planned to 
review the types of echo pattern and their occurrence 
by time. 

The net used was the off-bottom type used by 
landbased dragnet fishing vessels but modified for use 
in midwater layers. A double codend (inner di
ameter of mesh size 100 mm) was used to minimize 
escape of small fish. A net recorder was attached to 
the ground rope and operated during towing to assist 
in determining the height of the net mouth, depth of 
trawling, and manner in which fish entered the net. 

The catch was counted by species and fork-lengths 
recorded for all pollock. A portion of the pollock 
catch was frozen for laboratory study. 

Three types of echo patterns were observed: (1 ) 
mass-type responses observed on the bottom layer on the 
continental shelf; (2) ghost-like responses observed in the 
midwater layer over the continental shelf; and (3) 
spotted-type responses observed in surface layers of the 
Aleutian Basin. 

Eighteen different species were captured: 13 species 
of fish, 3 species of squid, one species of jellyfish, and 
porpoise. Pollock was dominant (98% of the total 
catch) followed by jellyfish and smooth lumpsuckers 
(Aptocylus ventricosus; hotei-uo in Japanese) from the 
northern part of the survey area (Table 15). 

The spotted-type responses observed in all areas of 
the surface layer in depths of 30-200 m (concentrated 
particularly in depths of 30-80 m) were considered to 
indicate the presence of large size pollock. The 
average fork-length of pollock caught from the spot
ted-type responses was 4 7 em and their gonads sug
gested spawning had occurred one or two months 
previously. 

A positive relationship was observed between the 
density of the spotted-type response and catch. The 
relationship varied quantitatively by time periods 
with catches much greater at night than during the 
day. 

Mass-type responses observed on the continental 
shelf can be considered to be schools of small pollock 
(the average fork-length was 21 em) and the main 
body showing ghost-type responses in mid layers was 
jellyfish. 

3. TAGGING EXPERIMENTS 

During the survey in the Aleutian Basin, tagging 
was conducted on pelagic pollock caught by handline 
from the Tomi maru No. 52 from June 24 to July 15. 
A total of 558 fish were released with an anchor-type 
tag attached to the base of the first dorsal fin. 

4. RECOVERY OF TAGGED FISH 

(a) Halibut 

Since those noted in the INPFC Annual Report 
for 1977, and up to September 1978, one recovery of 
a tagged halibut was reported. This fish had been 
tagged by Japan at 60°29'N, 178°52'W in May 1965 
and was recovered by a Canadian longliner at 56°1 O'N, 
156°17'W in June 1977. 

(b) Y ellowfin sole 

Seventeen recoveries of tagged yellowfin sole, re
leased by Japan, were reported by trawlers to Sep-
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FIGURE 14. Numbers of individual halibut caught during the grid fishing survey on the eastern Bering Sea 
flats by a Japanese research vessel in 1978. 

tember 1978 and since those reported in the INPFC 
Annual Report in 1977. The positions of release and 
recovery for the 10 of the 17 whose recovery positions 
were definite are shown in Fig. 16. 

IV. GROUNDFISH RESEARCH IN 
THE NORTHEAST PACIFIC 

1. STUDY oF CoMMERCIAL FISHERIES AND RESEARCH 

ABoARD CoMMERCIAL VESSELS 

(a) Outline of Commercial Fisheries 

Japanese groundfish fisheries in the northeast Pa
cific in 1978 consisted of two types: the North Pacific 
trawl and North Pacific longline-gillnet fisheries. 
Twenty-two trawlers operated in the North Pacific 
trawl fishery and twenty-three vessels in the North 
Pacific longline-gillnet fishery. 

In 1978, several time-area closures continued, as in 
1977, to be imposed on the North Pacific trawl and 
North Pacific longline-gillnet fisheries in the north
east Pacific. At the same time, catch quota regula
tions were imposed. In United States waters, the 
initial allocations in I978 for catch quotas by species 
were as follows: 28,800 m.t. for pollock, 4,650 m.t. for 
Pacific ocean perch, I,OOO m.t. for other rockfishes, 

I5,800 m.t. for flatfishes, 6,950 m.t. for blackcod, 
2,000 m.t. for Atka mackerel, 6,200 m.t. for Pacific 
cod, 30 m.t. for squid, and 4,030 m.t. for other fishes. 
In Canadian waters, the initial allocations in I978 for 
catch quotas by species were: I,500 m.t. for blackcod 
and 5,000 m.t. for Pacific hake. In waters south of 
the Columbia Area no catch quotas were allocated to 
Japan by the United States in I978. 

Under the provisions of the International Conven
tion for the High Seas Fisheries of the North Pacific 
Ocean and the United States and Canadian regula
tions for foreign fisheries, Japanese vessels were for
bidden, as in 1977, to take halibut in the northeast 
Pacific. 

(b) Outline of Commercial Catch 

The catch in I978 (January through December) by 
Japanese groundfish fisheries in the northeast Pacific 
is shown in Table I6. The total catch was 69,742 
m.t.; 38,230 m.t. (36%) less than the I07,972 m.t. in 
I977. By species, pollock was predominant, amount
ing to 25,877 m.t. or 37% of the total catch. This 
was followed by turbot (11,468 m.t. or I6%), blackcod 
(9,02I m.t. or I3%), and Pacific cod (7,337 m.t. or 
II o/o). These 4 species comprised approximately 
77 % of the total catch. 
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TABLE 14. Length frequency distribution of halibut, 

sexes combined, caught by trawl gear during the 

groundfish survey in the eastern Bering Sea by a Japa-
nese research vessel in 1978. 

Fork length 
(em) Numbers % 

15- 20 
- 25 0.2 
- 30 4 0.9 
- 35 40 9.2 
-40 38 8.8 
- 45 53 12.2 
- 50 74 17.1 
- 55 71 16.4 
- 60 44 10.1 
- 65 31 7.1 
- 70 26 6.0 
- 75 20 4.6 
- 80 12 2.8 
- 85 4 0.9 
- 90 4 0.9 
- 95 2 0.5 
-100 3 0.7 
-105 I 0.2 
-110 3 0.7 
-115 
-120 0.2 

120--125 0.2 
155-160 0.2 

ToTAL 434 99.9 
----

Compared with catches by species in I977, in
creases were noted in Pacific cod (5,877 m.t. more), 
Pacific hake (I,433 m.t. more), other fishes (774 m.t. 
more), and yellowfin sole (2 m.t. more). Decreases 
were observed in the following species: Pacific ocean 
perch (I7,379 m.t. less), pollock (I6,107 m.t. less), 
blackcod (8,266 m.t. less), other rockfishes (2,143 m.t. 
less), other flatfish (1,3I6 m.t. less), and turbot (1,105 
m.t. less). 

(c) Research On Board Commercial Vessels 

On board most of the trawlers engaged in the 
groundfish fishery in the northeast Pacific and aboard 
the longline-gillnet vessels in 1978, examination of 
size compositions and collection of materials (scales) 
for age determination were made for major species of 
fish taken. 

2. RESEARCH BY RESEARCH VESSEL 

(a) Outline of research 

The joint U.S.-Japan research survey for collecting 
necessary materials for estimating and forecasting the 
stock conditions of blackcod and Pacific cod, was con-

ducted by the Hatsue maru No. 55 (499.65 gt, 1,050 
hp ), a chartered longline vessel. The survey was 
conducted in the Gulf of Alaska in the Shumagin
Southeastern Region for 33 days, from July 15 to 
August 16, I978. 

The results of the survey are summarized below. 

(b) Resource Surveys for Blackcod and Pacific 
Cod 

The surveys at one station each day were conducted 
at 32 stations: there were 3 7 operations with longlines 
and I2 with pot gear (Fig. 17). The longline gear 
used (hachi) had 42 hooks per 100m of longline and 
the pot gear was the same type used by Republic of 
Korea vessels. 

The population density of blackcod by INPFC area 
was highest in the Southeastern Area and lowest in 
the Shumagin Area and tended to be higher in the 
east and lower in the west. The density by depths 
was highest in waters shallower than 600 m in the 
Shumagin Area and in depths between 600 and 800 m 
was highest east of the Chirikof Area (Table 1 7). 

The population density of Pacific cod was highest 
in depths between I 00 and 200 m in all INPFC sta
tistical areas and no apparent differences in density 
were observed by area. The density in depths be
tween 200 and 300 m was less than half that in depths 
of 100 to 200m. Few cod were observed in depths 
between 300 and 400 m and no cod were found in 
depths greater than 400 m. 

The difference in catch of blackcod with different 
baits (sandfish, pollock, squid, and saury) was ex
amined but there was no significant evidence in the 
catch of blackcod per hachi that differences in bait 
had any influence on catch. 

Almost all the halibut incidentally caught with 
longline gear were from depths of 200 m and shal
lower. Of those caught 64% were in very good con
dition and active. Those halibut could survive when 
returned to the sea and it was estimated that only 
I 0% of the halibut might die after release. 

Size composition of blackcod differed by sex: the 
average fork-length of males was 62.9 em and that of 
females was 70.8 em. 

The average fork-length of blackcod taken by pots 
was greater than those by longlines. 

3. TAGGING EXPERIMENTS 

For the resource surveys in the Gulf of Alaska, a 
tagging experiment was conducted on blackcod by 
the research vessel Hatsue maru No. 55, from July I5 
to August I2, in the Shumagin to Southeastern Re
gion. A total of 6,986 fish (6, 734 caught by longline, 
252 caught by pot) were released with an anchor-type 
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FIGURE 15. Track of R JV Tomi maru No. 52 used for pelagic pollock survey in the Aleutian Basin and ad
jacent waters in 1978. Open circles- noon position; numerals--date in Japan standard time. 

TABLE 15. Catch by mid-water trawl during the pelagic 
pollock survey in the Aleutian Basin and adjacent 
waters in 1978. 

Catch 

Species Numbers % 
Pollock 79,747 98.3 
Turbot I 
Pacific lamprey I 
Eulachon 7 
Capelin 294 0.4 
Eel pout I 
Atka mackerel I 
Chum salmon 3 
Chinook salmon I 
Pink salmon 2 
Ragfish 6 
Spiny lumpsucker I 
Smooth lumpsucker 506 0.6 
Japanese squid 37 
Giant squid 8 
Squids 8 
Jellyfish 519 0.6 
Dall's porpoise 

TOTAL 81,144 99.9 
- ---
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FIGURE 16. Release (open circles) and recovery (dots) 
locations of yellowfin sole tagged by Japan and recovered 
up to September 1978. 
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TABLE 16. Japanese catch in the northeastern Pacific 
during January-December 1978 by the North Pacific 
trawl and North Pacific longline-gillnet fisheries. 

Catch 

Species (m.t.) % 
Turbot 11,468 16.4 
Y ellowfin sole 4 <0.1 
Other flatfish 3,883 5.6 
Blackcod 9,021 12.9 
Pacific cod 7,337 10.5 
Pollock 25,877 37.1 
Hake 3,364 4.8 
Pacific ocean perch 3,956 5.7 
Other rockfish 858 1.2 
Shrimps 
Others 3,974 5.7 

TOTAL 69,742 99.9 

tag attached to the base of the first dorsal fin. 

4. RECOVERY OF TAGGED BLACKCOD 

To September 1978, seven tagged blackcod had 
been recovered since last reporting in the INPFC An
nual Report for 1977. Three of the seven were re
leased and recovered by Japanese vessels. The other 
four were released by the United States or Canada 
and recovered by Japanese vessels. Locations of re
lease and recovery for the three former are shown in 

BERING SEA 

Fig. 18. 

V. TANNER CRAB RESEARCH 
IN THE BERING SEA 

Under the Governing International Fisheries Agree
ment between the United States and Japan and the 
Foreign Fishing Regulations of the United States, the 
Japanese tanner crab fishery in 1978 operated mainly 
in the area north of 58°N. In this area, the Japanese 
tanner crab fishery had little experience in previous 
years and resource surveys on tanner crab in the area 
had not been conducted intensively. 

In 1978, the research vessel Wakatake maru con
ducted a grid survey using trawl gear and pots in an 
area centered on the fishing grounds of the Japanese 
fishing vessels and collected basic biological data on 
distribution, abundance, maturity, and growth of tan
ner crab. At the same time tagging operations were 
conducted in which 4,980 tagged tanner crab were 
released. Oceanographic data such as temperature, 
salinity, current direction, and current speed were 
also collected (Fig. 19). ln addition, catch statistics 
and biological data on the catch were collected from 
the commercial fisheries. 

The results of the research operation show that 
Chionoecetes opilio was dominant in the survey area. 
About 90% of the large sized male tanner crabs 
caught in the area north of 58°N were C. opilio. Males 

--- 200m 
·•···••• 2 000 m 

60 N 

55 N 

GULF OF ALASKA 
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FIGURE 17. Locations oflongline and pot surveys by the Hatsue maru No. 55 in the Gulf of Alaska in 1978. 
Dots represent the locations where a longline survey only was done, and open circles the locations where 
both longline and pot surveys were done. 

50N 
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TABLE 17. Catch rates by INPFC areas and depth zones of blackcod caught during the longline survey by the 
Hatsue maru No. 55 in the Gulf of Alaska in 1978. 

Shumagin Chirikof 
Depth 

(m) (A) (B) (B/A) (A) (B) (BJA) 

100-200 260 115 0.4 137 12 0.1 
200--400 240 575 2.4 105 99 0.9 
400-600 325 682 2.1 381 1,397 3.7 
60a-tl00 110 161 1.5 81 203 2.5 
800-1,000 15 7 0.5 22 36 1.6 

Abbreviations: 
(A): Number of hachi 
(B): Number of fish caught 

(B/A): Number of fish per hachi 

60N 

FIGURE 18. Release (open circles) and recovery (dots) 
locations of blackcod tagged by Japan and recovered by 
Japanese commercial vessels to September 1978. 
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FIGURE 19. Survey stations occupied by the Wakatake 
maru in 1978. Open circles-trawl survey; solid circles 
-trawl and pot survey; asterisks- additional oceano
graphic observations; tagging was conducted at the four 
stations circled near the 200m contour. 
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FIGURE 20. Carapace width compositions of tanner crab 
sampled from trawl collections by the Wakatake maru in 
1978. 

under 100 mm in carapace width or female tanner 
crabs were distributed widely in the survey area on 
the continental shelf, but the distribution of large 
sized male crabs was limited mainly to the edge of 
the continental shelf (Fig. 20). 

Compared with past survey results, the size com
position (carapace width) of C. opilio caught by pots 
in the survey area was not apparently different from 
that of C. opilio in the area east of the Pribiloflslands. 
The average carapace width of large sized male C. 
bairdi (over 100 mm carapace width) caught by pots 
in the survey area was 127 mm, about 10- 15 mm 
smaller than in the area east of 168°W. The results 
of the trawl survey indicate that the size composition 
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FIGURE 21. Carapace width composition of adult (ovige
rous) female C. bairdi based on 1969 and 1978 Japanese 
trawl surveys in the Bering Sea. 

of mature females in the survey area was apparently 
biased to smaller sizes than in the area east of l66°W. 
These suggest that growth and maturity of C. hairdi 
are different by area (Fig. 21 ). 

The oceanographic research emphasized was a 
study of current speed. The results indicate the pre
sence of an apparent northward stream of compara
tively high temperature along the edge of the con
tinental shelf in the survey area. Around the latitudes 
of 58°N and 59°N, one branch of the stream turned 
to the westward, and the other turned southward and 
flowed onto the continental shelf. This northward 
stream of comparatively high temperature was con
sidered to be closely linked to the process of disap
pearance of the bottom cold water mass on the shelf 
and of the cold midwater mass offshore of the shelf. 
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MONITORING MIGRATIONS AND 
ABUNDANCE OF SALMON AT 

SEA- 1978 

by C. K. Harris, R. C. Cook, R. L. Burgner, 
and D. E. Rogers* 

INTRODUCTION 

This report summarizes the results of 1978 research 
on Pacific salmon at sea by the Fisheries Research 
Institute, University of Washington, under contract 
to the National Marine Fisheries Service. The main 
objectives of our work were to I) assess the summer 
abundance, age and size composition, distribution, 
and timing of all salmon species in an index area 
south of Adak Island, 2) provide a forecast of the size 
and age composition of the 1979 sockeye salmon run 
to Bristol Bay, 3) develop and implement a polyno
mial discriminant function technique to determine the 
rivers of origin of Bristol Bay sockeye salmon sampled 
at Adak, and 4) tag salmon to provide more informa
tion on the origin and timing of salmon stocks which 
migrate past the central Aleutian Islands. 

1978 FIELD OPERATIONS 

Purse seine sampling was done from the chartered 
25 m vessel Commander, from July 3 to August 20, 
1978. The purse seine was 396 fm long by 22 fm 
deep, and mesh sizes and seining method were the 
same as in past years. Fishing was conducted at five 
stations spaced at about 10-mile intervals along a 
transect extending to 50 miles south of Adak Island. 

• Fisheries Research Institute, University of Washington, Seattle 
WN. 

This station pattern has been used since 1968, and 
each year we have attempted to make at least three 
seine sets at each station in each of five 10-day pe
riods between July I and August 20. We made 67 
seine sets during 1978, although 4 of these were in
effective for various reasons and were not considered 
in the quantitative analysis of data (Table I). The 
mean number of sets in this sampling period is 62 
(range 41-89) for the years 1968-19 77. 

Total catches of each salmonid species are shown 
in Table 2, along with data for the past ten years. 
The arithmetic mean catch of sockeye (99% im
matures) in 1978 was 37.5 fish/set, as compared to 
51.6 fish/set in 1977. Pink salmon were very abun
dant in 1978, as in 1977; the mean catch of pink 
salmon was several times greater than in the years 
1968-1976. Both age .I and age .2+chum salmon 
were considerably more abundant in 1978 than in 
1977. Catches of coho and chinook salmon were 
commensurate with those of the last several years. 
No steelhead trout were caught in 1978. 

Salmon catches by station and sampling period in 
1978 are shown in Table 3. There was no apparent 
cline of abundance of either age .I or age .2 immature 
sockeye along the 50-mile transect; the two excep
tionally large catches of age .I sockeye occurred near 
the middle of the transect. As in past years chum 
and pink salmon were markedly more abundant at the 
sampling stations closest to shore. Coho salmon were 
caught primarily at the three most offshore stations, 
while chinook salmon showed no trend of abundance 
with distance offshore. 

Age .1 sockeye were more abundant in the last 
three I 0-day periods than in the first two periods 
(Table 3). Catches ranged from 0 to 84 fish/set 
throughout the season, except for two sets which 
yielded 189 and 238 fish in periods 3 and 5, respec
tively. Catches of age .2 immature sockeye decreased 
markedly after the first sampling period. Chum 
catches were very large in the first sampling period 
but declined to 19-35 fishfset by the last three 10-day 
periods. Pink salmon were caught throughout the 
sampling season in 1978 (although most were caught 
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TABLE J. High seas purse seining effort south of Adak Island, 1978. Number of ineffective sets are in parentheses. 

Period and Number of Sets 

Station I 2 3 4 5 
number 7/1-10 7/11-20 7/21 - 31 8/1-10 8/11-20 Total 

I 3 2 5 (2) 3 2 15 (2) 
2 2 3 (I) 3 2 2 12 (I) 
3 3 3 4 (I) 2 3 15 (I) 
4 3 2 2 3 2 12 
5 3 2 3 3 2 13 

ToTAL 14 12 (I) 17 (3) 13 11 67 (4) 

TABLE 2. Total catch and catch per seine set of salmon and steelhead trout at Stations 1-5 during period June 
30-August 25 south of Adak Island in years 1968-1978. 

No. of Catch by species and catch/set (lower numbers) 
seine 

Year Period fished sets Sockeye Chum Pink Coho Chinook Steelhead Total 

1968 July 7-Aug. 12 58 4,902 2,173 65 122 70 3 7,335 
84.5 37.5 1.1 2.1 1.2 0.05 126.5 

1969 July 3-Aug. 12 89 13,417 ll,027 188 110 40 2 24,784 
150.8 123.9 2.1 1.2 0.4 0.02 278.5 

1970 June 30-Aug. II 66 3,258 5,359 51 26 6 8,700 
49.4 81.2 0.8 0.4 0.1 131.8 

1971 July 3-Aug. 9 51 1,003 3,322 35 59 20 4,439 
19.7 65.1 0.7 1.2 0.4 87.0 

1972 July 4-Aug. 13 74 1,133 3,829 26 20 29 5,038 
15.3 51.7 0.4 0.3 0.4 0.01 68.1 

1973 July 4-Aug. 8 55 1,690 3,309 12 30 3 5,044 
30.7 60.2 0.2 0.5 0.1 91.7 

1974 July 4-Aug. 15 56 2,535 1,463 25 !57 85 II 4,276 
45.3 26.1 0.4 2.8 1.5 0.2 76.4 

1975 July 5-Aug. 17 70 2,178 1,384 43 114 49 2 3,770 
3I.I 19.9 0.6 1.6 0.7 0.03 53.9 

1976 July 12-Aug. 18 41 1,375 2,006 35 53 44 2 3,515 
33.5 48.9 0.9 1.3 I.l 0.05 85.7 

1977 July 3-Aug. 25 62 3,197 1,452 664 145 123 18 5,599 
51.6 23.4 10.7 2.3 2.0 0.29 903 

1978 July 3-Aug. 20 631 2,361 4,605 582 126 74 7,748 
37.5 73.1 9.2 2.0 1.2 123.0 

1 Sixty-seven sets were made, but four were ineffective for various reasons. Catch and CPUE values are for only the 63 effective 
sets. 

in July), whereas in 1977 almost the entire season's 
catch was restricted to the first 10-day period. This 
is likely due in part to the differences in timing and 
abundance of pink salmon stocks that migrate by 
Adak Island in even- versus odd-numbered years. A 
recent analysis of tag recoveries1 concluded that odd
year pinks near the central Aleutians are mainly of 
east KamchatkanfKaraginskii origin, whereas even-

1 Takagi, K., K. V. Aro, A. C. Hartt, and M. B. Dell. Dis
tribution and origin of pink salmon in offshore waters of the 
North Pacific Ocean. (Manuscript in preparation.) 

year pinks are a more even mixture of east Kam
chatkan, Bristol Bay, and local Aleutian stocks. The 
large catches in July 1978 were followed by an ex
traordinarily large run of 16.7 million pink salmon 
to Bristol Bay (preliminary data from Alaska Depart
ment of Fish and Game), which, along with the re
covery of three tagged pink salmon in Bristol Bay, 
suggests that Bristol Bay pinks predominated in the 
early catches. Most of the pinks caught in the latter 
part of the 1978 season showed advanced maturity 
and sexual dimorphism, and were probably of local 
Aleutian origin. Peak catches of coho salmon oc-
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TABLE 3. Salmon catches and average catch per seine set (lower numbers) off the south side of Adak Island, July 
2-August 20, 1978 by station and sampling period. No steelhead were caught in 1978. 

Miles 
offshore, 
or range 
of dates 

STATIONS: 
5--10 

2 15--20 

3 25--30 

4 35-40 

5 45--50 

PERIODS: 

7/ 1-7/10 

2 7/11-7/20 

3 7/21-7f31 

4 8/ 1-8/10 

5 8/11--8/20 

ToTAL 

Mean 
surface 

No. temp., 
sets "C 

13 7.4 

11 7.6 

14 8.4 

12 9.0 

13 9.0 

14 7.4 

11 7.6 

14 8.4 

13 8.9 

II 9.2 

63 8.3 

Sockeye 

Immature Mature 
.I .2+ .2+ Total 

309 
23.8 

524 
47.6 

501 
35.8 

285 
23.8 

336 
25.9 

300 
21.4 
85 
7.7 

509 
36.4 

491 
37.8 

570 
51.8 

1,955 
31.0 

46 
3.5 

82 
7.5 

85 
6.1 

70 
5.8 

97 
7.5 

254 
18.1 
27 
2.5 

50 
3.6 

34 
2.6 

15 
1.4 

380 
6.0 

8 
0.6 
3 
0.3 
5 
0.4 
8 
0.7 
2 
0.2 

II 
0.8 
3 
0.3 
7 
0.5 
2 
0.2 
3 
0.3 

26 
0.4 

363 
27.9 

609 
55.4 

591 
42.2 

363 
30.3 

435 
33.5 

565 
40.4 

115 
10.5 

566 
40.4 

527 
40.5 

588 
53.5 

2,361 
37.5 

curred somewhat earlier than in 1977. Over one 
half of the season's total catch of chinook salmon was 
taken in the third 10-day period. 

The mean sea surface temperature in 1978 was 
8.3°C, which nearly equals the unweighted mean 
temperature for the years 1968-1976. In contrast, 
the mean sea surface temperature in 1977 was 10.1 °C, 
the highest value in our records. As usual, sea sur
face temperature tended to increase toward the outer 
sampling stations in 1978. 

In dramatic contrast to 1977, there were no catches 
of Pacific pomfret (Brama japonica) or Pacific saury 
(Cololabis saira) in 1978, and only a few small catches 
of Atka mackerel (Pleurogrammus monopterygius ). The 
cooler surface temperatures observed in 1978 may 
account for the lack of saury and pomfret, as the 
ocean distributions of both species have been strongly 
related to temperature (Mead and Haedrich 1965; 
Neave and Hanavan 1960; Parin 1958, 1960). Our 
past sampling at Adak has encountered saury and 
pomfret in only five and three years (respectively) 
since 1967, and in all but one of those years the sur
face temperature was average or above average. 
Adult pollock (Theragra chalcogramma) were encoun-

.I 

1,635 
125.8 
667 
60.6 

170 
12.1 

211 
17.6 

207 
15.9 

1,509 
107.8 
796 
72.4 

319 
22.8 

140 
10.8 

126 
11.5 

2,890 
45.9 

Chum 

.2+ 

1,000 
76.9 

235 
21.4 

!52 
10.9 

124 
10.3 

204 
15.7 

1,267 
90.5 
82 

7.5 
167 
11.9 

105 
8.1 

94 
8.6 

1,715 
27.2 

Total 

2,635 
202.7 
902 
82.0 

322 
23.0 

335 
27.9 

411 
31.6 

2,776 
198.3 
878 

79.8 
486 

34.7 
245 

18.9 
220 
20.0 

4,605 
73.1 

Pink Coho Chinook Total 

!57 
12.1 

131 
11.9 

119 
8.5 

Ill 
9.3 

64 
4.9 

174 
12.4 
80 

7.3 
202 

14.4 
82 
6.3 

44 
4.0 

582 
9.2 

6 
0.5 

13 
1.2 

36 
2.6 

37 
3.1 

34 
2.6 

10 
0.7 

34 
3.1 

38 
2.7 

23 
1.8 

21 
1.9 

126 
2.0 

18 
1.4 

12 
1.1 

20 
1.4 
7 
0.6 

17 
1.3 

3,179 
244.5 

1,667 
151.6 

1,088 
77.7 

853 
71.1 

961 
73.9 

10 3,535 
0.7 252.5 
9 1,116 
0.8 101.5 

43 1,335 
3.1 95.4 
8 885 
0.6 68.1 
4 877 
0.4 79.7 

74 7,748 
1.2 123.0 

tered much more frequently and abundantly in 1978 
than in any past year since inception of our present 
sampling design; the 1978 frequency of occurrence 
and mean catch of pollock were 62% and 6.6 fish/set 
as compared to 4% and 0.08 fish/set, the means for 
the years 1967-1977. 

ABUNDANCE AND AGE CoMPOSITION OF SocKEYE SALM
ON DuE TO RETURN TO BRISTOL BAY IN 1979 

Our annual forecast of the inshore run of sockeye 
salmon to Bristol Bay, Alaska, is based on linear rela
tionships between the geometric mean purse seine 
catches of age .1 and age .2 immature sockeye at 
Adak in year i and the subsequent runs of age .2 and 
age .3 mature fish to Bristol Bay in year i+ 1 (Harris 
and Rogers 1979). In the past this forecast tech
nique has required the assumption that a constant 
fraction or number of Bristol Bay sockeye is inter
cepted each year by the Japanese mothership salmon 
fishery. The mothership fishery affects our forecast 
accuracy because it intercepts Bristol Bay fish after 
they have been "indexed" at Adak; when mother
ship fishing is heavy we would tend to overforecast 
and when it is light we would tend to underforecast. 
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AGE .3 INTERCEPTIONS (IN MILLIONS) 

FIGURE I . Relationship between the estimated intercep
tions of age .3 Bristol Bay sockeye by the mothership 
fishery and the residual errors of the linear regression 
(inshore run versus mean catch at Adak) used to forecast 
age .3 runs. The 1975 point is excluded from there
gression because a significantly different method of 
sampling at Adak was used in 1974. 

Because of recent renegotiations of the INPFC treaty 
and the concomitant new restrictions of high seas 
fishing, almost complete protection of maturing Bris
tol Bay sockeye is expected in 1979. For this reason 
we developed a forecast regression model that ac
counts for the mothership fishery and can make pre
dictive use of prior knowledge about the likely mag
nitude of 1979 interceptions. 

The effect of the mothership fishery on the forecast 
was examined by multivariate regression analysis 
(Harris and Rogers 1979). The estimates of mother
ship interceptions of Bristol Bay sockeye by age group 
provided in Fredin and Worlund (1974) and in sub
sequent documents were used to measure the fishery's 
impact on Bristol Bay stocks. We found no relation
ship between the estimated mothership interceptions 
of age .2 maturing sockeye and the residual error of 
our forecast regression for that age group. However, 
a highly significant effect was found for the forecast 
of age .3 fish (Fig. l ). The estimated interceptions 
of age .3 fish were incorporated into that forecast re
gression as a second independent variable, and we 
derived a 1979 forecast on the assumption that only 
about 75,000 age .3 Bristol Bay fish would be inter-

cepted by the mothership fishery in 1979. This mul
tivariate regression and the 1978 Adak geometric 
mean catch of 3.1 age .2 immature sockeye provide a 
forecast of 5.2 million age .3 fish in 1979. The geo
metric mean Adak catch of 17.3 age .l immature 
sockeye was applied to our standard linear forecast 
regression to provide a forecast of 9.5 million age .2 
fish in 1979. The freshwater age composition is ex
pected to be 39% and 50% age l. for age .l and .2 
runs, respectively. 

CRITIQUE oF 1978 FoRECAST 

Based on field work in 1977 we forecasted an in
shore run to Bristol Bay of 16.5 million sockeye salmon 
in 1978 (Harris and Rogers 1978 ). This forecast was 
unexpectedly high because runs in past mid-cycle 
years have been considerably lower and because the 
parent escapement for 5-year-old fish was the lowest 
on record. The actual 1978 inshore run of the fore
casted age groups .2 and .3 was 19.1 million (pre
liminary data from the Alaska Department of Fish 
and Game): 

Age Forecasted Actual 
1.2 7.3 million 9.9 million 
2.2 4.7 1.4 

Subtotal 12.0 11.3 
1.3 2.4 5.4 
2.3 2.1 2.3 

Subtotal 4.5 7.8 

Total 16.5 19.1 

Almost all of the error in the forecasts of overall 
abundance occurred in the forecast of the age .3 run; 
7. 76 million returned as compared to our forecast of 
4.5 million. This error is mostly explained by re
duced 1978 interceptions of age .3 Bristol Bay sockeye 
by the Japanese mothership fishery (Fig. 1 ). 

Our forecasts of freshwater age composition were 
in error as the runs of age l. fish in both ocean age 
groups were more relatively abundant than the Adak 
samples suggested. 

The commercial catch of sockeye in 1978 was 9.8 
million, close to the 10 million that we forecasted on 
the basis of the expected run and target escapement 
goals. 

TAG RELEASES IN 1978 

The primary purpose of tagging was to continue to 
identify the various salmon stocks passing through the 
Adak index area. We tagged a total of 2,868 salmon 
this year in INPFC area W 8050, within 50 miles of 
Adak Island. Standard red and white 3/4-inch di
ameter disc tags were used. Detailed release infor
mation has been provided to the member nations. 



60 ANNUAL REPORT 1978--NORTH PACIFIC COMMISSION 

-------- 1978 RECOVERY OF 1977 RELEASE 
---- 1978 RECOVERY OF 1976 RELEASE 
••••••••••• 1978 RECOVERY OF 1975 RELEASE 
-·-·-·-LATE RETURN OF 1960 RELEASE 

FIGURE 2. Release and recovery locations for 43 sockeye salmon tagged by United States biologists and 
reported in 1978. Fortytwo tags were recovered in 1978 from 1977, 1976, and 1975 releases. One tag 
was found in a river bed years after the fish spawned. An additional tag was recovered on the high seas 
near the release location and could not be shown on the map. 

TAG RELEASES IN 1978, BY SPECIES 

Sockeye 1909 
Immature 1898 

Age .1 1582 
Age .2 316 

Mature II 
Chum 419 

Immature 277 
Mature 142 

Pink 403 
Coho 107 
Chinook 30 

TOTAL 2868 

covery areas for these salmon are shown in Figs. 2 
(for sockeye) and 3 (for other species). Five returns 
were late reports of 1977 recoveries of 1977 releases. 
One of these was of an age .2 sockeye caught by a 
Japanese research vessel near the release location, and 
the others were all east Kamchatkan recoveries of coho 
salmon. There were two other late reports. One 
was of a pink salmon tagged in 1963 in area W 4556. 
The tag was found recently in a stream bed in the 
Queen Charlotte Islands. The other late report was 
of a sockeye tagged as an age .2 maturing fish in 
area W 8052 in 1960 and recovered in Bristol Bay, 
Alaska. 

1978 TAG RETURNS 

The 1978 recoveries of 1978 releases consisted of 4 
pink salmon and 2 coho salmon, all tagged in area 
W 8050. The pink salmon were recovered in the 
N ushagak District of Bristol Bay (3) and on Unalaska 
Island (I), and the coho were recovered on the high 
seas about go longitude west of the release location, 

Fifty-five tags were returned between I 7 October 
1977 and 12 October 1978, and were reported in our 
last tag recovery document. The release and re-



RESEARCH BY THE UNITED STATES 61 

--- 1978 RECOVERY OF 1978 RELEASE 
----LATE 1977 RECOVERY OF 1977 RELEASE 
••• •• • •• •• LATE 1963 RECOVERY OF 1963 RELEASE 

C = COHO SALMON, P = PINK SALMON 

FIGURE 3. Release and recovery locations for II pink and coho salmon tagged by United States biologists 
and reported in 1978. Six tags were recovered in 1978 from 1978 releases, and 5 tags were reported late 
from 1977 and 1963 releases. 

and in east Kamchatka. 
All other forty-two 1978 returns were of sockeye 

salmon tagged in area W 8050 in 1977, 1976, and 
1975. The 33 recoveries from 1977 releases were to 
Bristol Bay (29), north side of the Alaska Peninsula 
(2), Kodiak Island (1), and southeast Alaska (1). 
The 8 recoveries from 1976 releases were to Bristol 
Bay (5), one each to the north and south side of the 
Alaska Peninsula, and to Kodiak Island ( 1 ). The 
single recovery from 1975 releases was of an age .4 
sockeye near Cape Igvak on the south side of the 
Alaska Peninsula. 

The overall (coastal and high seas) recovery rates 
of immature sockeye released in the period 1974--1977 
from area W 8050 are presented in Table 4. The 
recovery rates of fish released in 1976 and 1977 will 
be increased by any recoveries of age .4 and .3 fish in 
1979, respectively. For each release year the re
covery rate of age .2 fish exceeded that of age .1 fish. 

The recovery locations of sockeye released as im
mature fish in 1974--1977 (Table 5) further support 
Hartt's et al. (1975) conclusion that the majority of 
immature sockeye near Adak Island are of Bristol Bay 
origin, although greatly varying recovery intensity be
tween areas precludes use of these data as reliable 
estimators of racial composition. Bristol Bay re-

coveries comprised 81.8% and 78.3% of the total 
coastal recoveries of sockeye released in area W 8050 
at ages .1 and .2, respectively. 

LABORATORY WoRK 

We have continued studies of the racial composi
tion of Bristol Bay immature sockeye salmon in the 
purse seine samples taken south of Adak Island, using 
the polynomial discriminant method of Specht (1966) 
as applied by Cook and Lord (1978). Our chief ob
jective is to obtain point and variance estimates of 
the proportions of ages 1.1, 2.1, 1.2, and 2.2 immature 
sockeye at Adak that originated in each major Bristol 
Bay river system. The intent is to apply these esti
mates to the overall Bristol Bay forecast by age group 
to obtain a forecast of the relative magnitudes of runs 
to the several fishing districts in the bay. 

The classification of immature sockeye in 1977 Adak 
samples was based on learning (=standard) samples 
of smolts collected and kindly provided by the Alaska 
Department ofFish and Game in 1975 and 1976. In 
cases when categories could not be separated because 
of overlapping multivariate density distributions, they 
were pooled to allow separation of other categories. 
Table 6 presents the results of the classification, in
cluding point estimates and 90% confidence intervals, 
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TABLE 4. Tag recovery rates of sockeye salmon tagged by U.S. scientists in INPFC area W 8050 as immature fish in 
1974-1977. High seas and coastal recoveries are included. 

Year of 
return 

1974• 
1975 
1976 
TOTAL 

1976 
1977 
1978 
TOTAL 

1977 
1978 
TOTAL 

1977• 
1978 
TOTAL 

• Entirely high seas recoveries. 

Age.l 

1/1416= 0.1 % 
11 /1416= 0.8% 
11 /1416= 0.8% 
23/1416= 1.6% 

Age .1 

13/1038= 1.3% 
8/1038= 0.8% 
1/ 1038= 0.0% 

22/1038 = 2.1 % 

Age.l 

3/ 708 = G.4% 
8/ 708 = 1.1 % 

11/ 708 = 1.6% 

Age .1 

0/2028= 0% 
26/2028 = 1.3% 
26/2028 = 1.3% 

and the actual population proportions as reflected in 
the preliminary age composition data for the 1978 
Bristol Bay run provided by the Alaska Department 
of Fish and Game. Since not all of the age .1 fish 
matured in 1978, the "actual" proportions shown in 
the table for the age .2 runs may require considerable 
adjustment following additional returns of these fish 
at age .3 in 1979. 

This work has identified a number of problems and 
potential sources of bias associated with applying 
scale pattern recognition techniques to forecasting, 
which likely explain many or most of the errors seen 
in Table 6. These potential biases are discussed in 
detail by Cook (1979). The use ofsmolts as standards 
may cause considerable error in classification if the 
smolt samples do not well represent the entire out
migrating smolt population of each multi-stock river 
system, or if there is significant directional selection 
with regard to certain scale characters between the 
time of outmigration and subsequent sampling at 
Adak. Current research is aimed at determining the 
effect of any changes in scale patterns between smolt 
and subadult stages. An alternative procedure would 
be to use as standards escapement samples of fish 

Ocean age at release in 1974 

Age .2 Total 

2/279 = 0.7% 3/1 695= 0.2% 
6/279 = 2.2% 17/1695= 1.0% 
0/279 = 0% 11 /1695= 0.6% 
8/279= 2.9% 31 /1695= 1.8% 

Ocean age at release in 1975 

Age .2 Total 

12/310= 3.9% 25f1348 = 1.9% 
0/310=0% 8/1348= 0.6% 
0/310=0% 1/1348= 0.0% 

12/310=3.9% 34/1348= 2.5% 

Ocean age at release in 1976 

Age .2 Total 

4/105=3.8% 71 813= 0.9% 
0/105=0% 8/ 813= 1.0% 
4/105=3.8% 15/ 813= 1.8% 

Ocean age at release in 1977 

Age .2 Total 

1/231=0.4% 1/2259 = 0.0% 
7/231 =3.0% 33/2259= 1.5% 
8/231=3.5% 34/2259= 1.5% 

from the same brood and outmigration years, al
though this could only apply to classification of age 
.2 immatures. This procedure would also require the 
contestable assumption that scale characters in the 
freshwater zone do not vary significantly between 
early- and late-maturing fish . Another possible alter
native standard for classification of age .1 and .2 im
matures could consist of a pooled-years function 
derived from past escapement samples of the corre
sponding age group, but only if there is little annual 
variation in scale patterns within each river system 
relative to the variability between river systems. 

Another assumption implicit in applying racial 
analysis techniques to the high seas forecast is that 
there are no differences between Bristol Bay stocks in 
timing or route of migration past Adak Island. The 
validity of this assumption cannot be directly tested 
at the present time, but by breaking down the clas
sification results according to the various temporal 
and spatial strata of the Adak sampling design we can 
begin to infer whether various Bristol Bay stocks are 
differentially available to sampling. There were no 
major changes for any age group in the estimated 
racial composition across the five 10-day sampling 
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TABLE 5. Recovery locations of tags placed on immature sockeye salmon by U.S. scientists in INPFC area 
W 8050 in 1974---1977, by ocean age at release. Figures in parentheses in total rows are percentages of total 
coastal recoveries. 

Total Recovery area 
no. 

recov. Year 
of 

release 

No. re
leased 

(by age) 
Year of (by High Bristol N. Alaska S. Alaska Cook 

Inlet 
Kodiak 
Island 

Prince 
Wm. 

SE 
Alaska/ 

B.C. recovery rei. age) seas Bay Peninsula Peninsula Sound 

1974 1416 (.1) 
279 (.2) 

1974 I (.1) 
2 (.2) 

1975 II (.1) 
6 (.2) 

1976 II (.1) 
0 (.2) 

1 
2 
3 8 

4 
9 

ToTAL 23 (.1) 5 17 (94.4) (5.6) 

1975 

1976 

1977 

1038 (.1) 
310 (.2) 

708 (. 1) 
105 (.2) 

2028 (.1) 
231 (.2) 

8 (.2) 

1976 13 (.1) 
12 (.2) 

1977 8 (.1) 
0 (.2) 

1978 I (.1) 
0 (.2) 

ToTAL 22 (.1) 
12 (.2) 

1977 3 (.1) 
4 (.2) 

1978 8 (.1) 
0 (.2) 

TOTAL II (.!) 

1977 

1978 

ToTAL 

4 (.2) 

0 (.1) 
(.2) 

26 (.1) 
7 (.2) 

26 (.1) 
8 (.2) 

1974---1977 ToTAL age .1: 82 
ToTAL age .2: 32 
GRAND TOTAL: 114 

3 4 (80.0) 

7 
4 
3 

10 
4 

16 
9 

25 

3 
6 
4 

7 (58.3) 
6 (75.0) 

3 
5 

6 (60.0) 
3 (100.0) 

24 
5 

24 (92.3) 
5 (71.4) 

54 (81.8) 
18 (78.3) 
72 (80.9) 

periods, although for both age 2.1 and 2.2 salmon 
the proportion of Egegik fish was somewhat lower in 
the first period (July 1-10) than in later periods. A 
similar breakdown of the classification results by the 
5 sampling stations suggested that the racial composi
tion of immature sockeye of each age group did not 
vary significantly along the transect. The only con
tradictory result occurred for age 1.1 sockeye; Kvi
chak-Wood fish and Naknek fish were about equally 
represented at station 4 (35- 40 miles offshore), where
as Kvichak-Wood fish made up at least 70% of the 
samples at the other four stations. 

The major problem with these applications is the 
lack of learning samples from some major river sys
tems. Since all fish in the unknown samples are clas-

2 

(8.3) 
(12.5) 

(8.3) 

(10.0) I (10.0) 

1 (20.0) 

(8.3) 1 (8.3) 1 (8.3) 
(12.5) 

1 (10.0) 1 (10.0) 

(3.8) (3.8) 
2 (28.6) 

2 (3.0) 
3 (13.0) 
5 (5.6) 

3 (4.5) 
0 (0) 
3 (3.4) 

(1.5) 3 (4.5) 
1 (4.3) 0 (0) 
2 (2.2) 3 (3.4) 

1 (1.5) 
0 (0) 

(1.1) 

2 (3.0) 
(4.3) 

3 (3.4) 

sified into the established categories, a major bias may 
result when fish from rivers for which categories are 
not established (including fish from areas other than 
Bristol Bay) are " forced " into the established cate
gories. The Alaska Department of Fish and Game 
expanded its smolt sampling program in 1978 largely 
in response to our needs, so that categories may be 
established for all major Bristol Bay river systems for 
possible analysis of age .1 sockeye sampled at Adak 
in 1979. 
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TABLE 6. Results of racial analysis of immature sockeye sampled at Adak in 1977 by means of polynomial dis
criminant analysis of scale characters, and actual racial composition of the 1978 Bristol Bay inshore run. 

Proportion of 1978 Actual 
Cate~ories Learning/ Propor- 90% run of age group that population Inside 

initially test sample tiona! confidence returned to esta- proportion confidence 
established sizes estimates limits blished categories in 1978 runl limit? 

Age at 
Adak Unknown 

in 1977 sample size 

1.1 515 Kvichak 25/100 .7652 (.553-.977) 81% .9752 Yes 
Naknek 25/118 .236 (.024-.447) .025 Yes 
Wood 50/77 

2.1 654 Egegik3 25/124 .383 (.350-.427) 75% .492 No 
Naknek 25/103 .532 (.458-.606) .444 No 
Wood 25/37 .079 (.011-.148) .064 Yes 

1.2 166 Kvichak 25/25 .737' (.557-.917) 37% .616' Yes 
Naknek 21/25 
Ugashik6 21/25 .196 (.115-.278) .002 No 
Wood 25/24 .067 (.0-.192) .382 No 

2.2 134 Kvichak 25/82 0.53 (.0-.164) 89% .165 No 
Naknek 25/40 .532 (.392-.673) .267 No 
Egegik8 25/74 .415 (.330-.501) .567 No 

1 Preliminary data from Alaska Department of Fish and Game. The proportions shown for age .2 returns will change following 
additional returns of this cohort at age .3 in 1979. 

2 Kvichak and Wood categories were pooled because of insufficient separation. 
s Egegik learning samples were age 2.2 fish from the 1976 and 1977 escapements. 
' Kvichak and Naknek categories were pooled because of insufficient separation. 
• Ugashik learning samples were age 1.2 fish from the 1977 escapement. 
8 Egegik learning samples were age 2.2 fish from the 1977 escapement. 
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STATISTICS OF JAPANESE MOTHERSHIP SALMON FISHERY 

by A. E. Peterson* 

f' Consultant, Fisheries Research Institute, University of Wash
ington, Seattle, WN. 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the japanese mothership 
salmon fishery in 1977 (INPFC, in press) are listed in 
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TABLE I. Japanese rnothership salmon fishery-catch, fishing effort, and catch per unit of effort-160°E to 
175°W, 1952-77. 

Species of salmon 

Year Sockeye1 Pink2 Churn1 Coho8 Chinook1 Total1 

Catch-Thousands of fish 
1952 736 698 626 24 2,086 
1953 1,547 2,894 2,673 309 8 7,431 
1954 3,391 2,702 8,296 678 57 15,129 
1955 11,057 10,557 16,737 1,733 51 40,226 
1956 9,069 6,664 16,333 3,398 127 35,644 
1957 19,399 17,203 8,866 193 29 46,029 
1958 10,710 7,858 14,046 3,108 37 35,832 
1959 9,125 18,640 12,859 1.358 68 42,331 
1960 12,879 1,826 10,517 961 180 26,424 
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 6,838 225 127 23,060 
1968 6,373 3,610 8,107 805 362 19,563 
1969 5,935 6,862 7,721 1,144 554 22,488 
1970 6,944 1,573 9,639 180 437 18,925 
1971 3,554 7,833 9,968 452 206 22,384 
1972 3,184 3,561 13,373 581 261 21,227 
1973 2,613 11,665 7,857 806 119 23,597 
1974 2,282 6,963 9,283 1,076 361 20,767 
1975 2,171 13,614 7,367 326 162 24,709 
1976 2,277 6,820 10,444 827 285 21,048 
1977 1,508 9,100 5,996 79 93 16,778 

TABLE J. Continued. 

Species of salmon 

Year Sockeye1 Pink2 Churn1 Coho8 Chinook1 

Fishing effort- Thousands of tans 
1952 469 393 469 199 469 
1953 1,317 1,029 1,317 621 1,317 
1954 2,557 2,274 2,557 1,257 2,557 
1955 6,789 5,309 6,789 2,812 6,789 
1956 9,128 7,200 9,128 3,206 9,128 
1957 6,211 4,179 6,211 1,262 6,211 
1958 7,207 5,628 7,207 2,681 7,207 
1959 7,097 5,958 7,097 1,226 7,097 
1960 6,518 5,920 6,518 2,848 6,518 
1961 4,994 4,538 4,994 1,459 4,994 
1962 5,851 4,918 5,851 2,231 5,851 
1963 5,954 5,186 5,954 1,399 5,954 
1964 7,518 6,586 7,518 2,307 7,518 
1965 6,110 5,164 6,110 1,385 6,110 
1966 5,195 4,207 5,195 694 5,195 
1967 5,231 4,120 5,231 525 5,231 
1968 5,925 4,838 5,925 1,025 5,925 

Continued ... 
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TABLE I. Continued. 

Species of salmon 

Year Sockeye1 Pink2 Chum1 Coho8 Chinook1 

1969 6,217 5,160 6,217 907 6,217 
1970 6,028 5,120 6,028 1,001 6,028 
1971 5,839 4,720 5,839 382 5,839 
1972 5,917 5,036 5,917 495 5,917 
1973 5,850 4,865 5,850 1,184 5,850 
1974 5,433 4,390 5,433 1,043 5,433 
1975 5,633 4,586 5,633 753 5,633 
1976 5,811 4,897 5,811 984 5,811 
1977 3,984 3,823 3,984 670 3,984 

Catch per unit effort- Number of fish per tan 
1952 1.57 1.78 1.33 0.12 0.0021 
1953 1.17 2.81 2.03 0.50 0.0061 
1954 1.33 1.19 3.24 0.54 0.0223 
1955 1.63 1.99 2.47 0.62 0.0075 
1956 0.99 0.93 1.79 1.06 0.0139 
1957 3.12 4.12 1.43 0.15 0.0047 
1958 1.49 1.40 1.95 1.16 0.0051 
1959 1.29 3.13 1.81 1.11 0.0096 
1960 1.98 0.31 1.61 0.34 0.0276 
1961 2.60 0.71 1.23 0.19 0.0062 
1962 1.81 0.21 1.09 0.69 0.0209 
1963 1.50 1.20 0.98 1.35 0.0148 
1964 0.94 0.33 1.15 1.53 0.0545 
1965 1.97 0.82 0.99 0.85 0.0303 
1966 1.40 0.58 1.65 0.67 0.0400 
1967 1.55 1.87 1.31 0.43 0.0243 
1968 1.08 0.75 1.37 0.79 0.0610 
1969 0.95 1.33 1.24 1.26 0.0891 
1970 1.15 0.31 1.60 0.18 0.0725 
1971 0.61 1.66 1.71 1.18 0.0353 
1972 0.54 0.71 2.26 1.17 0.0441 
1973 0.45 2.40 1.34 0.68 O.Q203 
1974 0.42 !.59 1.71 1.03 0.0664 
1975 0.39 2.97 1.31 0.43 0.0288 
1976 0.39 1.39 1.80 0.84 0.0490 
1977 0.38 2.38 1.51 0.12 0.0233 

---- ----------· 
1 May-August. 
2 June-August. 
3 July-August and excluding Bering Sea. 
Sources: 1952-59-INPFC Statistical Yearbooks, and Manzer et al. (1965). 

1960-76-INPFC Statistical Yearbooks. 
1977 -INPFC Statistical Yearbook, in press. 

Table 1 with corresponding data for 1952-76 (INPFC, 
1952- 79; Manzer et al. 1965 ). Figure 1 shows the 
Japanese mothership salmon fishing area. Figures 2 
to 6 show the annual fishery statistics for the 26-year 
period, 1952- 77. 

SocKEYE SALMON 

The 1977 catch of 1.5 million sockeye salmon was 

the lowest catch since 1952, the first year of the 
fishery. Fishing effort in 1977 was the lowest since 
1954. Sockeye salmon CPUE in 1977 was the lowest 
on record. Best sockeye catches in 1977 were taken 
in early June southwest of the western Aleutian Is
lands. 
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FIGURE I. Japanese mothership salmon fishing area and statistical areas. 

PINK SALMON 

The 1977 catch of 9.1 million pink salmon (only 
33,000 taken in May) was lower than the 1973 and 
1975 catches but exceeded the catches of all other 
years back to 1960. Pink salmon catch and CPUE 
in 1977 were the highest of all species taken. Best 
pink salmon catches were taken from late June to 
mid-July east of 170°E. 

CHUM SALMON 

The 1977 catch of6.0 million chum salmon was the 
lowest catch since 1963. Best catches in 1977 were 
taken in mid-July in the Bering Sea east of 180°. 

COHO SALMON 

The 1977 catch of 79,000 coho salmon was the 
lowest since 1952, the first year of the fishery. Coho 
CPUE was also the lowest since 1952. Best catches 
in 1977 were made in late July south of the Aleutian 
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FIGURE 2. Sockeye salmon catch, fishing effort, and catch 
per unit of effort, Japanese mothership salmon fishery, 
160°E to 175°W, 1952- 77 (entire season). 
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per unit of effort, Japanese mothership salmon fishery 
160°E to 175"W, 1952- 77 (June through August) . 
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per unit of effort, Japanese mothership salmon fishery, 
160"E to 175°W, 1952-77 (entire season). 
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Islands. 

CHINOOK SALMON 

The 1977 catch of 93,000 chinook salmon was the 
lowest since 1963. Best catches of chinook salmon in 
1977 were taken in mid-July in the Bering Sea east 
of 180°. 
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KING AND TANNER CRAB RESEARCH IN THE EASTERN BERING SEA- 1978 

by R. S. Otto, A. K. Fukuyama, and T. M. Armetta* 

King and tanner crab research conducted by the 
United States during 1978 included continuation and 
expansion of the annual trawl survey and continua
tion of tagging experiments. Populations of red king 
crabs (Paralithodes camtschatica ), blue king crabs (P. 
platypus), and two species of tanner crabs, (Chionoecetes 
bairdi) and (C. opilio), were primary subjects of the 
U.S. research. The annual eastern Bering Sea trawl 
survey began on May 20 and ended on August 18, 
1978. The survey was conducted by the NOAA R/V 
Oregon and by the MfV Paragon II. The latter vessel 
was chartered in order to accommodate a much 
enlarged 1978 survey area (Fig. 1 ). The tagging 
cruise extended from July 15 to August 25 and utilized 
the chartered MfV Bering Star. 

* National Marine Fisheries Service, Northwest and Alaska 
Fisheries Center, Kodiak Facility, Kodiak, AK. 

1978 TRAWL SuRVEY AND VESSEL-COMPARISON STUDY 

The area surveyed during the years 1973- 1977 ex
tends from eastern Bristol Bay to the Continental 
Shelf edge west of the Pribilof Islands, and from the 
latitude of Cape Newenham south to that of Unimak 
Island. This area corresponds to the portion of Fig. 1 
labeled " 1977 ". In 1978 the survey area was ex
panded northward to include the St. Matthew Island 
area and also westward to approximately 177°W. 
Survey methodology was identical to that of previous 
years. 

Statistical comparison of the vessel fishing power as 
judged from comparative tows confirmed that the R /V 
Oregon and M/V Paragon II did not differ significantly 
in their catch of king and tanner crabs per square 
nautical mile trawled. Comparative towing was car
ried out in the Pribilof Islands just north of Unimak 
Island, and in an area located about 80 miles north 
of Unimak. 
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FIGURE 1. NMFS eastern Bering Sea crab survey areas 
in 1977 (shaded) and 1978. 

Survey data were processed to provide estimates of 
stock size and descriptions of crab distribution in the 
area. Estimates of the number of crabs per square 
were obtained by calculating the stratified average 
number of crabs caught per square nautical mile and 
expanding this figure to account for the entire survey 
area. 

DISTRIBUTION OF CRAB PoPULATIONS 

King Crab 

The distribution of large (greater than 136 mm 
carapace length) male red king crab (Fig. 2) was 
more concentrated in the vicinity of square E-6 than 
was true in previous vears. This offshore distribution 
is similar to, though more westerly than, the aggrega
tion noted in the G-9 area during 1977. The dis
tribution of large (greater than 89 mm carapace 
length) females was scattered with high concentra
tions being found in both inshore and offshore areas. 
The distribution of small male and female red king 
crab was diffusive but generally showed highest popu
lation densities inshore. As has been true in the past, 
almost all red king crab were taken east of 166°W 
and the highest catches of intermediate to large male 
crab occurred in the areas offshore of the U nimak 
Island-Alaska Peninsula coast. Detailed charts of the 
distribution of various sex-size categories were pre
sented in Otto et al. (1978). 

There are two populations of blue king crab in the 
survey area. The Pribilof Islands population has 
been surveyed annually since 1973. The St. Matthew 
Island population has been surveyed in 1975, 1976, 
and 1978. The number of stations at which blue 
king crab is taken is too small to allow for detailed 
interyear comparisons of distributional patterns for 
each of the two populations. Studies have shown 
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FIGURE 2. Distribution of male red king crab (P. camtsclu:z
tica), greater than 136 mm carapace length, in the eastern 
Bering Sea during May-August 1978. 
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FIGURE 3. Distribution of male blue king crab (P. platy
pus ), greater than 136 mm carapace length, in the 
eastern Bering Sea during July-August 1978. 

that blue king crab in the St. Matthew area tend to 
be of smaller size than those of the Pribilofs. The 
distribution of large males (Fig. 3) hence shows dis
proportionately fewer crab in the St. Matthew area. 
More detailed charts were presented by Otto et al. 
(1978). Two populations were also observed by 
Pereyra, Reeves, and Rakkala (1976 ) during the 1975 
Outer Continental Shelf survey. The distribution of 
crab in the Pribilof Islands was approximately the 
same in 1978 and in 1975. In the St. Matthew area, 
however, Pereyra et al. (1976) observed concentra
tions of crab further out on the Continental Shelf (in 
the vicinity of M-25) than were observed in 1978. 
It is worth noting that much of the ground in the 
area adjacent to St. Matthew Island is untrawlable 
and that developing U.S. fisheries currently occur 
very close inshore. 

Tanner Crab 

In years prior to 1978 the relative areal distribution 



RESEARCH BY THE UNITED STATES 71 

lt:AIHO SEA 
2 s • s a 7 a 9 10 u tr. t3 M ts 

l:\!-\r-I--\-\-+I-I--I-IH!--H+H+~i;f.i1rl-"H--f1\H--H+H••• 

---··· I ~·.\> 
H . . . . . . . . . ........ ......... .. 
F • • • • • • • • • • • • • • e e • 

FIGURE 4. Distribution of male C. bairdi, greater than 
129 mm carapace width, in the eastern Bering Sea dur
ing May-August 1978. 

of various size-sex groupings of C. bairdi seemed to be 
stable with: (1) an area of concentration along the 
Alaska Peninsula-Unimak Island Coast, (2) an area 
of concentration surrounding the Pribilof Islands, (3) 
high concentrations of small crab in outer Bristol Bay, 
and (4) a tendency for small crab to be more widely 
distributed along the outer shelf than large crabs. 
The most remarkable difference between the distribu
tion of C. bairdi in 1978 and that of previous years 
was the lack of high concentrations of any size-sex 
groupings in the vicinity of the Pribiloflslands. This 
difference is especially noticeable with respect to the 
distribution of large males (Fig. 4 ). The higher con
centrations of large males and females (greater than 
89 mm width) also appeared to be less continuous 
along the Alaska Peninsula-Unimak Island coast than 
has been true in the past . The distribution of inter
mediate-sized (110-134 mm) males most closely re
sembled that of previous years. The nearly identical 
distributions of small males (less than 110 mm) and 
females (less than 90 mm) did not show obviously 
high concentrations in outer Bristol Bay, but did show 
a high concentration along the continental slope ex
tending from north and west of U nimak Island to the 
northwest limit of the survey area. It was noted that 
part of the reason for this pattern of distribution along 
the continental slope, particularly northwest of the 
Pribilof Islands, lies in the generally smaller-sized 
crab found in more northerly areas. More detailed 
charts of C. bairdi distribution were presented in Otto 
et al. (1978). The distribution of C. bairdi in the 
northern portion of the survey area is similar to that 
noted by Pereyra et al. (1976) . 

Generally C. opilio are found in more northerly areas 
(Fig. 5) than C. bairdi. In this respect the 1978 sur
vey was inadequate since the highest concentrations 
of crab were frequently found along the edge of the 
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FIGURE 5. Distribution of male C. opilio, greater than 
109 mm carapace width, in the eastern Bering Sea dur
ing May-August 1978. 

survey area. This was particularly true for stations 
in column 22 and for stations in row I east of column 
20. This may indicate that high concentrations of 
C. opilio occur to the northeast of the Pribilof Islands 
in unsurveyed areas. Concentrations of small males 
(less than 110 mm carapace width) and small females 
(less than 65 mm) occurred widely east of the Pribilofs 
and extended northward along the eastern edge of the 
survey area to St. Matthew Island . Extremely heavy 
concentrations of small C. opilio were found in the St. 
Matthew area (particularly to the northwest of the 
island). Lesser concentrations of small males and 
females are also found in the extreme northwestern 
portion of the survey area. Concentrations of large 
(greater than 110 mm) males and large (greater than 
64 mm) females were scattered and discontinuous. 
More detailed distributional data were charted by 
Otto et al. (1978). In comparison with the 1975 
survey (Pereyra et al. 1976), the abundance of C. 
opilio was apparently reduced in the 56-57°N. latitude 
range north ofUnimak and increased in the 57- 58°N. 
latitude range. The more northerly distribution may 
be accounted for by the generally warmer conditions 
encountered in the eastern Bering Sea for the past 2 
years. 

Hybridization of C. bairdi and C. opilio has been 
established on the basis of pigmentation patterns, 
morphometric data, and electrophoresis of soluble 
muscle proteins (Johnson 1976). During 1977 a sam
ple of 200 field identified " hybrids " was collected. 
Electrophoretic analysis conducted during the winter 
of 1977- 1978 showed that only 6.0 percent (12 crabs) 
of those sampled showed hybrid protein patterns. 
This result led to considerable skepticism as to the 
adequacy of field identification. The very sparse dis
tributions of hybrids (Fig. 6) was perhaps reflective of 
a conservative approach in identifying hybrids during 
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FIGURE 6. Distribution of male hybrid tanner crab (C. 
bairdi X C. lljlilio hybrids), greater than 109 mm carapace 
width, in the eastern Bering Sea during May-August 
1978. 

1978. In any case, there does not appear to be any 
noteworthy pattem of occurrence for hybrids. 

CRAB PoPuLATION EsTIMATEs 

Population estimates were obtained using a com
bination of the area swept technique (Hoopes and 
Greenough 1979; Alverson and Pereyra 1969), and 
stratified random sampling techniques (Cochran 
1963 ). Stratification was based on the density of 
large male crabs for each species. Variances of popu
lation estimates, used in computing confidence inter
vals, were also derived according to stratified sam
pling theory. 

Abundance of King Crab 

Annual estimates of red king crab abundance are 
given for 1969-1978 in Table 1. No red king crab 
were taken north of 58 degrees. The abundance of 
prerecruit (110-134 mm) and large males (greater 

than 134 mm) was higher in 1977 than in any pre
vious year of record. The abundance of adult 
(greater than 90 mm) females was similarly high. 
Population estimates for 1978 are largely comparable 
to those of 1977. An increase in the number oflarge 
(greater than 135 mm) males with an attendant de
crease in the 110-134 mm categories perhaps indi
cates that recruitment to the fishery has peaked. 
The size-frequency distribution of male red king crab 
indicated that several years of declining recruitment 
may be expected in the near future. 

Blue king crab were found both north and south 
of 58 degrees. Population estimates for the Pribilof 
Islands area (Table 2) show a great deal of inter
year instability with little evidence of a discernible 
pattern of recruitment. In any given year there are 
only 10-12 stations where Pribilof Island blue crab 
are encountered. Much of the apparent instability 
in the data is probably caused by errors related to 
small sample size. 

Population estimates for male blue king crab in the 
St. Matthew area with 90 percent confidence intervals 
were 6.5 ± 1.1 million for males less than 120 mm 
and 3.3± 1.3 million for males greater than 119 mm 
(the current legal size in the fishery is 5.5 inches 
carapace width measured outside the spines, which 
corresponds to 120 mm assuming that the figures 
given by Wallace et al. (1949) for red king crab can 
be used to make an approximate conversion). Esti
mates for females were 0. 5 ± 0. 7 million for those less 
than 75 mm and 0.7±0.8 million for those greater 
than 74 mm. These estimates are not directly com
parable to those given by Pereyra et al. (1976) due 
to differences in areal stratification. 

Abundance of Tanner Crabs 

Population estimates for various size-sex groupings 

TABLE I. Annual abundance estimate (millions of crabs) for P. camtschatica from NOAA RV Oregon survey in the 
eastern Bering Sea, south of 58°N. 

95% Confidence limits 
for 1978 

Size 
Sex Group1 1969 1970 1972 1973 1974 1975 1976 1977 1978 Lower Upper ± % 

Males <110 41.0 9.5 14.1 50.0 59.0 84.9 70.2 80.2 62.9 34.8 91.0 45 
110-134 20.3 8.4 8.0 25.9 31.2 31.7 49.3 63.9 47.9 38.5 57.4 20 

>134 9.8 5.3 5.4 10.8 20.9 21.0 32.7 37.6 46.6 38.2 54.9 18 
120-134 9.6 5.2 4.7 14.2 20.0 18.6 30.7 35.3 30.9 22.9 39.1 26 

Total males 71.1 23.2 27.5 86.7 111.1 137.6 152.2 181.7 157.4 126.8 188.0 19 
Females <90 18.3 4.9 7.0 24.8 37.7 70.8 35.9 33.5 38.2 13.8 62.7 64 

>89 28.5 13.0 12.1 76.8 72.0 58.9 71.8 150.1 128.4 107.2 149.5 16 
Total females 46.8 17.9 19.1 101.6 109.7 129.7 107.7 183.6 166.6 134.2 198.9 19 
Total population 117.9 41.1 46.6 188.3 220.8 267.3 259.9 365.3 324.0 279.4 368.5 14 

t mm, carapace length 
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TABLE 2. Annual abundance estimates (millions of crabs) for P. platypus from NOAA RV Oregon surveys in the 
eastern Bering Sea, south of 58°N. 

73 

95% Confidence Limits for 1977 

Sex 

Males 

Total males 
Females 

Total females 
Total population 

1 mm, carapace length 

Size 
groups1 

<120 
>119 
<110 

110-134 
>134 

<90 
>89 

1974 

5.9 
3.5 
4.4 
3.1 
1.9 
9.4 
0.6 

10.9 
11.5 
20.9 

1975 

6.9 
12.7 
4.1 
8.0 
7.5 

19.6 
0.0 
8.8 
8.8 

28.4 

1976 

11.3 
5.0 

10.3 
2.1 
3.9 

16.3 
0.4 

17.7 
18.1 
34.4 

1977 

4.3 
10.5 
3.2 
2.2 
9.4 

14.8 
2.2 

17.5 
19.7 
34.5 

1978 

3.7 
7.6 
1.2 
5.6 
4.3 

11.3 
0.3 

35.5 
35.8 
47.1 

Lower 

2.1 
6.0 
0.6 
3.8 
3.4 
9.1 

-0.1 
23.4 
23.7 
35.8 

Upper 

5.3 
9.1 
1.8 
6.7 
5.3 

13.5 
0.8 

47.6 
47.9 
59.4 

± % 

43 
21 
51 
33 
22 
20 

146 
34 
34 
26 

TABLE 3. Annual abundance estimates (millions of crabs) for tanner crabs from NOAA RV Oregon surveys in the 
eastern Bering Sea, south of 58°N. 

Sex 

C. bairdi 

Males 

Total males 
Females 

Total females 
Total population 

C. opilio 
Males 

Total males 
Females 

Total females 
Total population 

C. h_vbrid2 

Males 

Total males 
Females 

Total females 
Total population 

Size 
Group1 

<85 
85-129 

>129 

<85 
>84 

<110 
>109 

<65 
>64 

<110 
>109 

<65 
>64 

1 mm, carapace width. 

1973 

62.8 
140.5 
66.9 

270.2 
47.9 
90.3 

138.2 
408.4 

115.2 
84.7 

199.9 
26.4 
26.8 
53.2 

253.1 

1974 

200.7 
255.0 
130.5 
586.2 
210.5 
175.7 
386.2 
972.4 

1,480.3 
246.7 

1,727.0 
1,415.3 

195.9 
1,611.4 
3,338.4 

1975 

116.3 
207.5 
209.6 
533.4 
120.8 
102.2 
223.0 
756.4 

1,916.7 
274.8 

2,191.5 
3,213.1 

194.3 
3,407.4 
5,598.9 

47.5 
33.8 
81.3 

190.8 
28.9 

219.7 
301.0 

2 includes crab N. of 58° in 1978 (no separate estimate available). 

1976 

136.8 
131.7 
157.8 
426.3 
174.7 
220.4 
395.1 
821.4 

2,221.1 
181.6 

2,402.7 
4,867.1 

697.3 
5,564.4 
7,967.1 

27.8 
16.5 
44.3 

1.1 
13.9 
15.0 
59.3 

1977 

192.7 
159.6 
111.1 
463.4 
328.4 
215.8 
544.2 

1,007.6 

1,850.9 
137.3 

1,988.2 
5,855.0 

535.5 
6,390.5 
8,378.7 

141.2 
15.4 

156.6 
141.2 
53.7 

194.9 
351.5 

1978 

103.1 
90.1 
57.9 

251.0 
116.1 
73.3 

189.4 
440.4 

830.2 
78.4 

908.6 
1,233.1 

111.4 
1,344.5 
2,253.1 

11.8 
5.6 

17.5 
7.5 
8.7 

16.2 
33.8 

95% Confidence Limits 
for 1977 

Lower 

81.4 
79.4 
55.2 

226.7 
91.9 
54.5 

158.7 
401.3 

713.5 
68.2 

791.5 
922.2 
61.6 

1,029.7 
2,219.5 

9.1 
3.8 

14.2 
4.0 
4.3 

10.6 
27.2 

Upper 

124.3 
100.7 
60.6 

275.5 
140.3 
92.0 

220.0 
479.5 

946.9 
88.6 

1,025.7 
1,543.9 

161.2 
1,659.3 
2,588.9 

14.5 
7.5 

20.8 
10.0 
13.1 
21.9 
40.2 

± % 

21 
12 
5 

10 
11 
26 
16 
9 

14 
13 
13 
25 
44 
23 
14 

23 
33 
19 
46 
51 
35 
19 
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of C. bairdi, C. opilio, and C. bairdi X C. opilio (hybrids) 
all show a marked decline in apparent abundance 
(Table 3). There are no apparent trends in popula
tion estimates or recruitment patterns that seem to 
account for the decline. Temperature is frequently 
cited as a factor influencing the abundance or avail
ability of crabs; however, bottom temperatures en
countered in 1978 were similar to those of 1977. If 
temperature is a factor in these apparent declines in 
population size, its effect may have been cumulative 
over the past several years. There is, however, no 
evidence of mass mortality in these populations. We 
did not observe unusual frequencies of skip-molt crab 
nor did we encounter notable incidences of obvious 
pathological conditions. A change in the efficiency 
of the trawl could explain the apparently low abun
dance. However, such a change would have to be 
specific for tanner crabs since king crab estimates do 
not show unexplainable declines. Changes in dis
persal or migratory patterns could also be a factor. 
At least for C. opilio, changes in distribution of popula
tions relative to the survey area offer a plausible ex
planation for part of the apparent decline. 

C. bairdi populations in the area south of 58° ap
parently declined by 60 percent relative to 1978. 
This decline was not identifiable with any size-sex 
grouping, and there was no apparent pattern in the 
size-frequency distributions that would account for it. 
Small numbers of harvestable C. bairdi were encoun
tered in the area north of 58 degrees, but their dis
tribution was scattered. The total population of male 
C. bairdi in the northern area was estimated as 74.1 ± 
10.1 million (95 percent confidence), and of these 
only 0.6±0.4 million were greater than 129 mm cara
pace width. The female population was estimated 
as 129±51.5 million crab. The total population of 
C. bairdi north of 58°W was estimated as 203.1 ±55.3 
million compared to 133.6 million reported by Pereyra 
et al. (1976) for a nearly comparable but slightly 
smaller area (Outer Shelf Area 3). 

As noted above, there has been an apparent shift in 
the distribution of C. opilio which may partially ex
plain declines in abundance seen in Table 3. As was 
true for C. bairdi, size distribution in the C. opilio 
population does not shed any light on declines in 
abundance. 

North of 58°N the estimated abundance of male 
C. opilio was 1,344.5±341.7 million for males less than 
110 mm width and 10.0±2.4 million for males greater 
than 109 mm. The total population in the survey 
area north of 58 degrees was estimated as 2,849.3 
million crab compared to 1,163.9 million crab re
ported by Pereyra et al. (1976) for a comparable but 
slightly smaller area. However, Pereyra et al. re-

ported an estimated 126.4 million males greater than 
109 mm. Hence there has apparently been a large 
decline in the harvestable resource. 

Population estimates for hybrids and their size dis
tribution were not directly comparable to those of 
other surveys. Although declines were indicated for 
hybrids as well as other tanner crab populations, the 
apparent declines are much greater. As discussed 
above in reference to distribution, some of the ap
parent decline was probably related to the reluctance 
of field personnel to classify crab as hybrids. Popula
tion estimates for hybrids were not stratified north 
and south of 58°. 

TAGGING STUDIES 

The National Marine Fisheries Service is currently 
conducting three tagging studies in the eastern Bering 
Sea. A red king crab study was initiated in 1976 as 
were studies of C. bairdi tanner crab and blue king 
crab. 

In June and July of 1976, 7,431 legal-sized (greater 
than 165 mm carapace width) male red king crab 
were tagged in the eastern Bering Sea. Of the total, 
3,577 individuals were tagged with spaghetti-type 
isthmus tags, and 3,854 individuals were double 
tagged with isthmus tags and T-bar tags. During the 
1976 fishery, a total of 2,627 (35.4 percent) of the 
7,431 tagged crab were known to have been recap
tured in a total catch of 10.6 million crabs (Lechner 
and Tate 1976). Of these, 1,361 individuals were 
double tagged. Computation of a Bailey-Chapman 
modified Petersen population estimate and its ap
proximate (Ricker 1975) 95 percent confidence limits 
yields 30.0± 1.2 million red king crab in 1976. This 
compares favorably with a 1976 survey derived esti
mate of 32.7 ±5.2 million legal-sized males (135 mm 
length corresponds approximately to 164 mm width) 
presented by Reeves et al. (1979). During the 1977 
season, however, only 607 recaptures were recorded 
from a catch of 11.9 million crab (Lechner 1979). 
While the significance of this low recapture rate is 
obscure, it probably reflects tag loss as well as fishing 
and natural mortality. 

Tag releases in 1978 were 2,263 C. bairdi tanner crab 
(greater than 135 mm carapace width) and 312 blue 
king crab (greater than 164 mm carapace width). 
The low number of crab tagged reflected great dif
ficulty in locating concentrations of crab during the 
study. We did not feel that low catch rates were 
simply reflections of population size, but rather that 
they also indicated a greater degree of dispersion of 
crab populations during the summer months. Re
sults of the 1978 experiment are currently being 
tabulated. 
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