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REPORT OF THE 32ND ANNUAL MEETING-1985

INTRODUCTION

The International Convention for the High Seas
Fisheries of the North Pacific Ocean was brought into
force by Canada, Japan and the United States on
June 12, 1953. The purpose of the Convention was
to ensure that the fishery resources of the Convention
area were maintained at the level of maximum sustained productivity. The Convention established the
International North Pacific Fisheries Commission,
which is composed of three national sections, each
consisting of not more than four members appointed
by the governments of the respective Contracting
Parties. The Commission meets at least once annually and conducts its business between meetings
through its permanent Secretariat in Vancouver,
Canada.
In April 1978 the Convention was amended by a
Protocol that became effective February 15, 1979 and
provided for the maintenance of the International
North Pacific Fisheries Commission which in turn
would:
(a) provide for scientific studies and for coordinating the collection, exchange and analysis
of scientific data regarding anadromous species, including data regarding the continent
of origin of these species, and provide a forum
for cooperation among the Contracting Parties with respect to these species; and
(b) pending the establishment of an international
organization with broader membership dealing with species other than anadromous species, 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 relevant factors affecting these
stocks, the promotion of scientific research designed to fill gaps in knowledge and the compilation and dissemination of statistics and records.
The following is a report of the Commission's 1985
(32nd) Annual Meeting, the seventh conducted after
formal amendment of the Convention

2.

TIME AND PLACE OF MEETING

The 32nd Annual Meeting of the International
North Pacific Fisheries Commission was held in Tokyo, Japan, from November 6 to 8, 1985 under the

chairmanship of Commissioner Kenjiro Nishimura of
Japan. During the week immediately preceding the
plenary sessions of the Commission, meetings of the
Standing Committee on Biology and Research and its
various sub-committees were held. Commissioner
Akio Kyoya of Japan chaired those meetings and Dr.
Ikuo Ikeda of Japan acted as scientific convenor.
The Standing Committee on Finance and Administration met November 5 to 7, with Commissioner Makoto
Watanabe of Japan as Chairman. The Ad Hoc
Committee on Marine Mammals met on November
6 and 7 with Commissioner Akio Kyoya of Japan as
Chairman.

3.

PARTICIPANTS

Persons participating in the 32nd Annual Meeting
are listed in Appendix I of this report, which also
shows committee assignments. Changes in Commission membership which occurred during the year are
indicated in the Administrative Report for 1985 (Part
II of this Annual Report). As in past years the
Commissioners of each national section were assisted
by a number of advisers and experts. At the invitation of the Commission, the International Pacific
Halibut Commission was represented by observers
who also acted as technical consultants on matters
pertaining to halibut. The total number of participants was 162, including 15 from Canada, 88 from
Japan, 41 from the United States, 3 permanent and
14 temporary members of the Secretariat and l consultant-observer.

4.

AGENDA

The agenda for the 32nd Annual Meeting, as
adopted by the Commission, is Appendix 2 of this
report. The sections of this report which follow
cover the Commission's actions in relation to each
item on the agenda.

5.

THE FIRST PLENARY SESSION

The first plenary session of the 32nd Annual Meeting, chaired by Commissioner Kenjiro Nishimura of
Japan, was held on November 6, 1985 in the Ministry of Foreign Affairs (Gaimusho), Tokyo, Japan. At
this session, which was open to the public, there were
addresses of welcome, statements by the national sections, introduction of delegations, and an address by
the Chairman.
The Honorable Moriyoshi Sato, Minister for Agriculture, Forestry, and Fisheries of Japan, addressed
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the meeting and welcomed delegates to Japan.
text of his address was as follows:

The

On behalf of the Government of Japan, I am delighted to have
this opportunity to address the 32nd Annual Meeting of the International North Pacific Fisheries Commission.
May I first extend my warmest welcome to the delegates and
observers from Canada and the United States who have traveled
so far to attend this meeting.
I would like to take this occasion to express my profound and
abiding admiration for the enormous contributions that this Commission has made over more than 30 years to the management
of salmon resources and the accumulation of scientific knowledge
on groundfish resources in the North Pacific Ocean. These
achievements may certainly be attributed to the splendid cooperation that has been consistently forthcoming from the Contracting Parties.
I understand that the commercial salmon catch in Alaska has
surpassed 100 million fish in each of the last six years and that
the catch this year registered a record of about 140 million fish.
This performance, too, should be looked upon as a major achievement of this Commission, reflecting its comprehensive and forceful effort over the years for salmon conservation and management in the North Pacific Ocean.
As the new maritime order has taken root throughout the
world, Japan's far seas fisheries have been compelled to accept a
reduction in their catches along with a cutback in the scale of
their operations and have been hard pressed indeed to cope with
their mounting difficulties. These fisheries, nonetheless, continue
to occupy a vital position in Japan's fishery, and Japan very
much hopes that our far seas fisheries, particularly our traditional
North Pacific fisheries, will be able to sustain viable operations
while adapting themselves to the requirements of the 200-mileera.
In this sense, with maintaining an ever growing interest in the
effective utilization of fishery resources in the North Pacific
Ocean, I feel strongly that the mechanism of this Commission,
whereby our three countries cooperate in the conservation and
management of fishery resources in the waters, should be maintained and developed in the years to come. It is essential that,
through this meeting, we all work diligently toward the conservation and management of fishery resources in the North Pacific Ocean on the basis of a full understanding of our respective
positions.
In the long history of this Commission, we have faced a number of hard problems, but each one has been solved by our three
nations in a spirit of full and open discussion and unselfish compromise. It is my earnest hope that, at this year's meeting as
well, the Commission will continue discussion with an open mind
so that the meeting may once again yield fruitful and satisfying
results.
In conclusion, may I wish all participants from Canada and
the United States a pleasant and relaxing stay in Japan.

Commissioner Aimee Lefebvre-Anglin, Chairperson
of the Canadian National Section, addressed the session as follows:
At this opening session of our annual meeting, it is a great

pleasure to say a few words on behalf of the Canadian National
Section. First of all, I join with my fellow Commissioners in
thanking The Honorable Moriyoshi Sato, Minister for Agriculture, Forestry, and Fisheries for his kind words of welcome.
Canada welcomes two new Japanese Commissioners this year,
Mr. Akio Kyoya and Mr. Makoto Watanabe. Mr. Kyoya, a
Director of the Oceanic Fisheries Department, Fisheries Agency
of Japan, replaces Commissioner Ryuichi Tanabe. Mr. Watanabe, Councillor, North American Affairs Bureau, Ministry of
Foreign Affairs, replaces Mr. Shintaro Yamashita who has moved
on to duties in Bangkok for Japan. We look forward to working
with Commissioners Kyoya and Watanabe and wish former Commissioners Tanabe and Yamashita well in their future endeavors.
We also wish to extend our welcome to a new United States
Commissioner, Mr. Richard Lauber of Juneau, Alaska. Mr.
Lauber replaces Mr. Robert Thorstenson who has retired as
United States Commissioner.
As you all know, Dr. Clif Forrester, our Executive Director
will be retiring shortly. Canada wishes to extend our very best
wishes for a long and enjoyable retirement to Dr. Forrester and
extend our deep appreciation for his dedicated and enthusiastic
service to the Commission. Dr. Forrester has become very much
a part of this Commission and I am sure we will miss his knowledgable presence.
Mr. Chairman and fellow Commissioners there are a number
of matters of great importance to the Canadian Section which
we look forward to discussing this week. Canada continues to
be gravely concerned about the interception of North American
origin salmonids in the Japanese high seas fisheries. We are
particularly concerned about the interception by the Japanese
mothership fishery in the Bering Sea of a substantial number of
Yukon chinook produced in Canada. Canada feels it is imperative that the Parties find ways to eliminate these interceptions on
a priority basis. We expect to discuss this matter this week.
Canada is also concerned about the high seas interception of
steelhead of North American origin and feels the Commission
must find ways to gain more information on this matter as well
as seek a means of substantially reducing these interceptions.
We continue to have a number of questions about the high
seas squid driftnet fisheries conducted by Japan. It is urgent
that we obtain more information on the impact of these fisheries
on anadromous species.
Canada wishes to reaffirm its concerns about the possible impact of lost and abandoned nets on the fishery resources of the
North Pacific. It is most important that we better define the
magnitude of this problem and seek practical means to deal with
it.
All three national sections have a common interest in the conservation of the fisheries resources of the North Pacific and the
current and future impact of fisheries of non-contracting parties
on those resources. Incidental catch of salmon in other fisheries
such as the squid driftnet fishery and the potential for directed
salmon fisheries are particularly alarming. The Commission will
recall that last year we passed a resolution recommending that
Contracting Parties take effective action to eliminate such fishing
activities on the high seas of the North Pacific Ocean. On a
broader scale, there is a need to expand our knowledge of the
fishing activities and scientific information base of these countries fishing in the North Pacific and we should move toward a
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broader forum for such an exchange of information.
Canada believes the Commission should address the comprehensive protection of all salmonids on the high seas. This is
increasingly important in view of greatly augmented national
expenditures on the preservation of the natural freshwater and
near-shore habitat and the development of enhanced production
of salmonids. In the past few years these concerns have formed
the basis for development of new international law respecting
anadromous species. Both the Law of the Sea Treaty and the
recently concluded Pacific Salmon Treaty between Canada and
the United States recognize the primary interest of salmonid
producing nations. Canada believes that these precepts should
guide our deliberations in the Commission.
We are beginning a series of discussions this week that are
particularly important for Canada. There is deep concern in
our country over the matter of high seas interception of Canadian
produced salmonids and our industry is demanding action. Many
Canadians have serious concerns about the impact of driftnets on
marine species as well as the problem of lost and discarded driftnet gear. Canada and the United States are engaged in some
difficult negotiations with respect to the salmon resources of the
Yukon and thus have a joint interest in eliminating high seas
interceptions of Yukon stocks. We are taking a strong position
with respect to Canada's salmon resources and we intend to follow that course now and in the future .
In closing, I hope that we can make substantial progress in
resolving these difficult matters in the meetings which follow and
again thank our Japanese hosts for their kind welcome to Tokyo.

Commissioner Clement V. Tillion, Chairman of the
United States National Section addressed the meeting
as follows:
It is an honor for me on behalf of the United States National
Section to greet you and to have the opportunity to make a few
remarks at the opening of the Commission's 32nd Annual Meeting. Allow me first to express our sincere appreciation for the
kind words of welcome by Mr. Sato, Minister for Agriculture,
Forestry, and Fisheries. It is always a pleasure to be here in
Tokyo and we look forward to a week of fulfilling and productive meetings. I join with my colleagues in welcoming Commissioners Watanabe and Kyoya from Japan and Commissioner
Lefebvre-Anglin from Canada as well as Mr. Nagahata, the new
Assistant Director of the Commission. The members of the
United States National Section look forward to meeting you and
working with you this week. For our delegation, Mr. Richard
Lauber will take the place of Commissioner Thorstenson, who
retired this year. Please allow me to introduce my delegation
at this time.
As we look over the discussion topics for this meeting, we are
reminded that a free and complete exchange of scientific information is of paramount importance to the work of our CommiSSIOn . The frequent meetings of our scientific advisers and the
international symposium held last week continue to show the
mutual benefit which otherwise could not be achieved. Moreover, as we develop our own research and management goals,
we should not forget the contributions which can be made by
other countries for the proper conservation, protection, and management of the marine resources of the North Pacific. We are
optimistic that this Commission's function as an important sci-
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entific forum can continue to be improved and expanded in the
future.
The United States Section, however, remains concerned over
the Commission's effectiveness in a number of areas. The most
serious problem for us is the interception of North American
salmonids in the high-seas salmon fisheries, which impact a wide
range of subsistence, commercial and sport fisheries from Western Alaska to the United States Pacific Northwest. Scientific
studies by all three nations continue to show that significant
quantities of North American salmonids are harvested by the
high seas fisheries each year. We estimate that approximately
one million North American salmon are intercepted by the high
seas fisheries each year, with an ex-vessel value loss to United
States and Canadian fishermen of around $20 million. While
continued studies may lead to larger or smaller estimates of the
exact interception rate, an overwhelming body of evidence indicates that the loss to North American fisheries is great. We are
disturbed that to date we have failed to achieve agreement on
means of reducing or eliminating interceptions of North American salmon.
The United States has always opposed high seas salmon fishing
because of the waste caused by loss of salmon from nets, the large
proportion of immature fish harvested, the mixed stock nature of
high seas salmon fisheries, and the incidental harvest of nontarget resources. Although we are opposed in principle to high
seas salmon fishing, if the Japanese salmon fisheries did not impact North American salmon stocks, we would not object to
their continued operation under the Soviet-Japanese salmon
agreement. While Japan harvests a large proportion of Sovietorigin salmon and significant quantities of Japanese chum salmon, the offshore fisheries for these species take place in the United
States exclusive economic zone (EEZ) and international waters.
However, these fisheries do not occur in the Soviet EEZ or in a
large portion of international waters adjacent to the Soviet EEZ,
where North American salmon interceptions would be reduced .
While we are aware of the importance of the salmon fishery to
the Japanese people, if this fishery is to continue, it should be
conducted so as to avoid North American salmon stocks.
We cannot emphasize too strongly that the loss of salmon on
the high seas places a disproportionate burden on subsistence
needs and the economy of the Western Alaska region because the
majority of the salmon intercepted on the high seas originate
there. The peoples of this region live in an extremely harsh
environment and have almost no alternative economic opportunities to salmon fishing. Furthermore, the 1985 salmon season
in the Arctic/Yukon/Kuskokwim region was significantly below
expectations and has created severe allocation problems for residents of this area. Additionally, the recently initiated United
States-Canadian negotiations on the conservation of Yukon River
salmon are closely linked to the reduction of high seas interceptions of salmon from that river.
While the interception of Western Alaskan stocks remains an
important concern, serious interception levels also occur on salmon and steelhead stocks which originate in other areas of Alaska
as well as Pacific coast states to the south. Interception of these
fully utilized stocks which are the object of intense competition
between domestic user groups is not acceptable.
We wish to note that a historic treaty between the United
States and Canada was signed earlier this year relating to the
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interception of Pacific salmon. This treaty reaffirms the special
interest of the state of origin in the management of anadromous
fish stocks. United States law (MFCMA) provides for the management of our fully utilized anadromous fish stocks wherever
they may occur on the high seas as well as in our waters. Japanese and Soviet law mirrors this understanding. These accepted
international principles regarding anadromous species should
serve as guidelines in our deliberations this week.
A number of other areas of concern or interest to the United
States Section will be covered under the appropriate agenda
item topics. These include continued violation by squid driftnet
vessels of Japan's domestic regulations, violations of the INPFC
boundaries by the landbased salmon fishery, the accuracy of the
catch statistics produced by the observer programs on the mothership fishery, and efforts to enlarge international participation in
the INPFC's research activities. We look forward to a productive exchange of ideas and opinions on these and other issues.
In conclusion, I wish to express our delegation's pleasure in
being here again in Tokyo. As the size of our delegation indicate3, we are always glad to visit this great city and we have
every expectation that our discussions this week will be fruitful
and productive.

Commissioner Makoto Watanabe, Spokesman for
the Japanese National Section, addressed the session
as follows:
It give3 me great pleasure to make a few remarks today, on
behalf of the Japanese National Section, on the occasion of the
opening in Tokyo of the 32nd Annual Meeting of the International North Pacific Fisheries Commission.
The Japanese National Section is happy to host this Annual
Meeting, after three years since the 29th Meeting, and to welcome once again the Commissioners from Canada and the United
States to Tokyo to discuss matters of common concern to our
three countries related to the conservation and effective utilization of the fishery resources of the North Pacific Ocean. It is
the hope of the Japanese National Section that this will be a
good opportunity for all of us to renew old acquaintances and
make new friendships.
There have been some changes in the membership of the Japanese National Section in the past year. Commissioner Ryuichi
Tanabe, who attended the Annual Meeting in Vancouver last
year, resigned and Mr. Akio Kyoya, Director of the Oceanic
Fisheries Department, Fisheries Agency, was appointed to succeed him as Commissioner. And, I was appointed Commissioner to succeed Mr. Shintaro Yamashita as, on his being posted
abroad, I succeeded him as Deputy Director-General of the
North American Affairs Bureau, Ministry of Foreign Affairs. As
Commissioner Tojiro Nakabe found himself unable to attend this
annual session, Mr. Yushiro Amatatsu, Vice-President of the
Taiyo Fishery Company, is present in the capacity of Alternate
Commissioner.
Almost a decade has passed since the establishment of 200 mile
fishery zones by a number of coastal countries, and now the world
sees the advent of an age of a new order of the sea. Under this
new regime Japan will continue to exert all possible efforts for
international cooperation in the areas of scientific research activities as well as conservation and effective utilization of fishery

resources.
It is our earnest hope that the effective utilization of fishery
resources in the North Pacific Ocean will be promoted on the
basis of the results achieved through the scientific research and
analysis of the resources conducted by scientists of our three
countries.
The United States and Canada have been making increasing
efforts to promote their own fisheries in the North Pacific Ocean.
Japan has taken a cooperative attitude toward both countries in
many fields and intends to continue to do all possible in this
cooperation in the years ahead. In this connection, we would
like to emphasize here, as we did in the past meetings, our basic
position that parallel with such fisheries promotion of the United
States and Canada, the stable continuation of Japan's traditional
fisheries must be ensured.
For the furthering of the Commission's cause of proper conservation and rational utilization of the abundant fishery resources of the North Pacific Ocean, our three countries must
continue to cooperate vigorously, acting with wisdom in order to
deal adequately with all problems confronting the three countries. Although, on the way to achieve those ends, there would
arise differences of opinion among the three Parties resulting
from their respective positions regarding fisheries in the North
Pacific Ocean, I am convinced that with adjustment of such differences the Commission could eventually arrive at appropriate
solutions of those problems.
To this end, we, the three Parties must redouble our efforts,
working together in the traditional spirit of mutual understanding and cooperation so as in no way to impair, but positively to
promote the friendly and cooperative relations of the three Parties
not only in the field of fisheries but also from an overall standpoint.
Now I have to draw your attention to the fact that Dr. Forrester is to resign January next year from his post of Executive
Director of the Commission. This will be the last annual meeting that he attends. Dr. Forrester has so admirably worked for
the cause of the Commission over more than ten years, first in
the capacity of Assistant Director from 1975 to 1982 and then
in that of Executive Director up to the present. I should like
to take advantage of this opportunity to extend to him, on behalf
of the Japanese National Section, my profund thanks and most
sincere tribute for his dedicated efforts.
Let me conclude my remarks by expressing an ardent hope of
the Japanese National Section that this Annual Meeting in Tokyo
will prove to be fruitful through an active and frank exchange of
views among the Commissioners and other participants here in
the traditional spirit of mutual understanding and cooperation
which has governed all previous meetings, and by wishing you
all a very enjoyable stay in Tokyo in this pleasant season of
autumn.

Mr. Kenjiro Nishimura, Chairman of the Commission, addressed the session as follows:
On behalf of the Commission, I would like to extend to Mr.
Moriyoshi Sato, Minister of Agriculture, Forestry, and Fisheries,
my sincere thanks for his warm words of welcome to the participants here.
As Chairman, I heartily welcome newly-appointed Commis-
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sioners Mrs. Aimee Lefebvre-Anglin of Canada, Mr. Makoto
Watanabe, and Mr. Akio Kyoya of Japan, and Mr. Richard
Lauber of the United States.
Following the long and active service for the Canadian National Section since 1962, Dr. Forrester joined the Commission's
Secretariat in 1975 and assumed the post of Executive Director
in 1982. Since 1982, he has been doing his best for the effective
running of the Secretariat particularly under the severe budgetary situation. As you know, he is expected to resign from the
post to open the way for his follower next year. So, I regret to
say, this is the last annual meeting that Dr. Forrester attends.
On behalf of the Commission, I would like to extend to him most
sincere gratitude for the admirable contribution he has made to
the Commission and wish him every success in the years to come.
Mr. Shuichi Takehama, who I am sure energetically assisted
Dr. Forrester in running the Secretariat for three years of his
tenure as Assistant Director, resigned from the post. I also offer
my warmest congratulations to Mr. Daishiro Nagahata who succeeded Mr. Takehama, and again, I wish both of them every
success in their respective new posts.
It is gratifying to note that through the close cooperation of
our three Contracting Parties, the Commission has achieved a
great success in such areas as scientific studies to determine the
continent of origin of anadromous species, surveys relating to
resources of groundfish and studies on marine mammals incidentally taken in the salmon gillnet fishery. The Commission
has made a number of proposals on the basis of the results of
those research efforts, contributing greatly to the proper conservation of the North Pacific fishery resources.
Let me express my ardent hope that our three Contracting
Parties will cooperate closely in solving a variety of problems,
though some of them may be difficult for immediate solution.
In view of the important role which has been played by the
Commission, it is extremely important not only to maintain but
also to further develop the Commission's activities.
Hoping that the exchange of views at this year's annual meeting will produce fruitful results, I wish to conclude by requesting
help of all the participants in my carrying out of the responsibilities as Chairman of this year's annual meeting.

6.

PROCEDURES

The Commission continued without change procedures followed at past annual meetings.

7.

CONSIDERATION OF ADMINISTRATIVE MATTERS

7 (a) Report of the Chairman
The Commission adopted the address given by Mr.
Kenjiro Nishimura of Japan at the opening plenary
session as the Chairman's report to the Commission
for 1985.
7(b) Action on reports submitted by the Secretariat
The following actions were taken on reports submitted by the Secretariat which had been referred to
the Standing Committee on Finance and Administration:
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i.
ii.

Auditors' report for the fiscal year ended June 30, 1985
Details of items in the auditors' report for the 1984/85 fiscal
period
The auditors' report (Appendix 3 of this report) was approved as was retention of Peat, Marwick, Mitchell and
Company as auditors.
iii. Budget estimate for the fiscal year beginning July I, 1986
and budget forecast for the fiscal year beginning July I, 1987
The Commission recommended that a budget totalling
$406,680 (Canadian funds) be adopted for the fiscal year
beginning July I, 1986. Each Contracting Party is to contribute a one-third share ($135,560). The committee presented to the Commission a budget forecast totalling
$426,900 (Canadian funds) for the fiscal year beginning
July I, 1987. The forecast represents a 5% increase over
the budget for the 1986/87 fiscal year. The budget forecast
is provided for the guidance of national sections and is not
to be considered for adoption until the 33rd Annual Meeting in 1986.
iv. Administrative report for 1985
The committee reviewed this report submitted by the Secretariat (p. 00 of this report) and recommended its acceptance by the Commission.
v. Status of receipt of information pertinent to Articles III I.
(e) and IX 2.
In discussion of this item the committee agreed that national
sections should continue submission of reports as in previous
years.

7(c) Other administrative actions
The Commission confirmed that the first plenary
session of the 33rd Annual Meeting of the Commission be held on Tuesday, November 4, 1986, in Anchorage, Alaska, and endorsed the committee's recommendation that the 34th Annual Meeting be held
in Vancouver, Canada, with the first plenary session
on Tuesday, November 3, 1987.
The Commission also endorsed the committee's recommendation that meetings of the Standing Committee on Finance and Administration associated with
the 1986 Annual Meeting be convened on Monday,
November 3, 1986.

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. At the 1985 Annual Meeting the committee utilized two sub-committees to assist in the
conduct of its work. These were: the Sub-Committee on Salmon and the Sub-Committee on NonAnadromous Species which included two panels to
consider matters related to Bering Sea groundfish and
king and tanner crab and the northeast Pacific. The
Report of the Standing Committee on Biology and
Research contained appendices prepared by these
sub-committees and reference is made in the follow-
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ing sections to the report and certain of its appendices.
Progress in publication of research and other material by the Commission was reviewed by the committee.
The Report of the Standing Committee on Biology
and Research was adopted at the third plenary session. At the time of adoption there were comments
concerning information contained in the report and
all national sections expressed their pleasure at the
quality of the scientific information in the report.
The Commission agreed to retain the present time
schedule for conduct of work of the Standing Committee on Biology and Research.

9.

AcTIVITIEs oF THE CoMMISSION CoNCERNING

SALMONIDS

9(a) Background
Responsibilities with respect to salmon were assigned to the Commission through the Protocol amending
the Convention. Specifically, the Commission was to
(1) provide for scientific studies and for coordinating
the collection, exchange and analysis of scientific data
regarding anadromous species, including data regarding the continent of origin of these species, and provide a forum for cooperation among the Contracting
Parties with respect to these species; and (2) coordinate 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 American ongm. To aid in these responsibilities the Contracting Parties agreed to establish a scientific program to coordinate their scientific research activities
in the Convention area.
9(b) Salmonid Research
The Standing Committee on Biology and Research
is responsible for planning and coordinating the research on anadromous salmonids required by the
Convention and the analysis and reporting of that
research.
At the 32nd Annual Meeting, the committee referred matters concerning salmonids to a Sub-Committee on Salmon with terms of reference as adopted
by the Commission at the 1978 Annual Meeting.
In its report to the Commission, the Standing Committee on Biology and Research reported on certain
findings of the Sub-Committee on Salmon as follows:
(I)

Studies relating to distribution and continent of origin of salmonids

The 1985 research program was diverse and provided new information pertaining to Articles III I. (a) and III I. (d) of the

Protocol. New information was gained from high seas sampling
and tagging, coded-wire tag recovery, scale pattern analyses, and
parasite " tag " studies.
(a) Studies pertinent to Article III 1. (d)
The sub-committee reviewed new information on continental
origins of salmonids occurring in waters south of 46°N latitude.
Significant new findings from tag recovery and (for steelhead)
parasitological study include: (I) extension of the known southern and southeastern range of immature U.S.S.R. chum to
42°42 ' N, 179°32'W; (2) extension of the known southern and
southeastern range of West Kamchatka pink salmon to 43°25'N
(at two locations at I66°26'E and 156°01 'E) and to 43°30'N,
178°30'E, respectively; (3) major extension of the known southern range of East Kamchatka pink salmon in central Pacific
waters to 44°29'N, 168°33'W, and extension of the overall southern known distribution of East Kamchatka pinks to 43°25'N,
166"26'E; (4) extension of the known western and southern distribution of British Columbia steelhead to 45°53'N, I67 °2l'E
and to 42°55'N at three locations between I77°05'E and 177°22'W; and (5) extension of the known southern distribution of
North American steel head in central Pacific waters to 41 •oo'N,
180, . In addition to these known-range extensions, there were
other tag recoveries and (in the case of steelhead) findings of
fin- or maxillary-clipped fish that added to knowledge on distribution of Japanese and U.S.S.R. chum salmon, U.S.S.R. pink
and coho salmon, and North American steelhead in these waters.
New scale pattern analyses provided estimates of regional
stock composition of maturing chum and coho salmon and immature chinook salmon in areas south and north of 46°N. Estimates for the North American components were lower than those
obtained in earlier scale pattern studies on these species. The
sub-committee discussed at length possible biases in these new
and earlier scale studies, especially those on chinook salmon.
The>e new scale pattern studies and other statistical analyses reported this year sugge3t that several factors, including scale
quality, standard sample representativeness, and discriminant
method, can affect results of scale pattern analysis. Therefore,
relative proportions of stock-groups should be a subject for further
research and discussion.
The sub-committee report included an updated, species-byspecies summary of knowledge on continental origins ofsalmonids
southwest of 46°N, 175°W. North American sockeye, chum,
pink, coho, and chinook salmon, and steelhead trout occur in
these waters and intermingle with Asian stocks. The committee
concurred with the sub-committee's recommendation to refer the
information presented in the sub-committee report to the Commission for its use in implementation of Article III I. (d). The
committee also endorsed the sub-committee's recommendation
that research efforts be continued to advance the knowledge on
distributions and origins of salmonids throughout Convention
waters as required under Articles III I. (a), III I. (d) , and X
of the Protocol.
(b)

Other research to determine distributions and origins of salmonids
in the North Pacific Ocean and Bering Sea
Considerable new information was reported on salmonids in
waters north of 46°N. Recoveries from high seas tagging resulted
in range extensions for immature Arctic-Yukon-Kuskokwim
sockeye and for several stock-groups of U.S.S.R. chum salmon.
High seas recoveries of coded-wire tagged fish provided: (I) the
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first record of U.S. Pacific Northwest chum in the Bering Sea ;
(2) a significant westward extension of the known range of U .S.
Pacific Northwest coho (to 53° l2'N, 166°52'W); (3) a northwestward extension of the known-range of southeast Alaska/
British Columbia chinook salmon (to 56°li'N, 169°36'W); (4)
a northwestward known-range extension for Oregon chinook in
the Bering Sea (to 56° !2'N, 169°09'W); and (5) a slight southwestward extension of the known-range of southeast Alaskan
steelhead. As mentioned above, new scale pattern analyses provided estimates of proportions of continental stock-groups of
chum, coho and chinook salmon for waters west of 175°W in the
North Pacific and Bering Sea. Estimates for the North American
components of coho and chum salmon in these waters were generally lower than obtained in earlier reported scale analyses.
The sub-committee, recognizing the importance of chinook
salmon in current Commission discussions, thoroughly reviewed
four new documents pertaining to chinook salmon origins in the
North Pacific and Bering Sea. The new scale pattern analysis
was an attempt to improve representativeness of the Asian standard sample, and results indicated a much higher proportion of
Asian and a much lower proportion of central Alaskan immature
chinook in the North Pacific than was reported in a study last
year. The new study indicated predominance of western Alaskan
fish in the Bering Sea. The other new documents reported on
follow-up studies to address concerns expressed last year regarding methods and results. The sub-committee discussed potential
sources of bias in scale pattern analyses, and outlined further
research that might be undertaken to help resolve uncertainties
in results from such studies. A major problem is the quality
and quantity of scale samples available to represent Asian chinook
runs, and the sub-committee recommended that national sections
attempt through their bilateral forums to obtain high-quality
chinook and other salmonid scale samples from the U.S.S.R. for
use in scale pattern studies. The committee strongly endorsed
this recommendation by the sub-committee.
Other studies reported this year included analysis of gillnet
CPUE data, further work to determine gillnet catch efficiency,
a summary of oceanographic conditions in 1985, examination of
distribution of steelhead as related to sea surface temperature,
and a compilation of data on abundance and age composition
of immature sockeye in central Aleutian waters.
(2)

Data and sample exchanges

The sub-committee noted the valuable exchanges of data and
samples that had taken place since the last annual meeting.
There were 15 exchanges of scale samples, biological data, research vessel catch and effort data, and salmonid snout samples,
in addition to exchanges of information in document form and
routine exchange of commercial statistics.
(3)

Special panel tojJic

The sub-committee devoted one-half day to special discussion
on steelhead, including the Asian anadromous trout.
The Japanese participant summarized his analysis of high seas
distribution of Asian and North American steelhead, distribution
by sex and maturity group, CPUE as related to temperature, and
genetic and zoogeographical evidence. The major focus of the
presentation was the phylogenetic relationship between the Asian
and North American forms, and the suggestion was made that
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these two forms should be considered as a single species. The
Canadian participant summarized parasitological study of 198384 research vessel samples of steel head, which has identified two
parasite species useful in determining U.S. Pacific Northwest
origin of steelhead. Numerous fish in high seas samples have
been found to carry one or both parasites, and this stock-group
has been found to occur as far west as about 167"E. The distribution of the parasite-infected fish was examined with respect
to ocean age group, sex, and maturity group; these factors seem
to have little bearing on overall distribution but a longitudinal
trend in sex ratio was noted. The U .S. participant summarized
on-going, presently undocumented research on the identification
of summer-run and winter-run steelhead in high seas samples.
The general life histories of these races were reviewed, and progress in employing differences in otolith nuclear size and visceral
fat content to distinguish between the races was outlined.
( 4)

Research plm1s for 1986

Tentative research plans for each national section were discussed as were requests for samples and associated data. It was
agreed that all national sections would meet the requests as far
as possible and expedite sample exchange.
( 5)

Research coordination

The sub-committee deliberated on research coordination as
effected by the Ad Hoc Salmon Research Coordinating Group,
and national sections submitted their views on the function of
the group and the level of formality required in any planned
meeting to coordinate the 1986 research program. Japan expressed appreciation for contributions made by meetings of the
ad hoc group, noted that discussions should be fully within the
scope of the terms of reference, and noted that there should be
no change in level of formality of the group's meeting. It is also
japan's view that spring is the best time for any research coordination meeting. The United States expressed that a meeting
of the ad hoc group in Tokyo in February or March is required
to meet the research and data needs of the Commission. The
United States proposed that the group's terms of reference should
remain the same but that the meeting schedule should be streamlined and the group's report should be simplified to minimi.-:e
costs. Canada's position on the question of scientific necessity
of an annual ad hoc research meeting is the same as expressed
last year, namely, that issues within the group's terms of reference can be resolved efficiently through correspondence.
Recognizing the national views expressed during its discussion
on research coordination, the sub-committee recommended that
the Ad Hoc Salmon Research Coordinating Group meet for its
designated function in Tokyo in February or March 1986. The
committee concurred with the sub-committee's recommendation.
(G)

Pnblications oil salmonids

The sub-committee reviewed the status of publications pertaining to salmonids. The earlier series of joint comprehensive
reports on salmon has been completed, following the publication
and distribution of the report on masu salmon as Bulletin No.
43. The status of preparation of the two new joint reports (on
continental origins of salmonids south of 46°N and on steelhead
distribution and origins) was reviewed; considerable progress was
made in 1985 on background studies that will in part form the
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basis for these reports. Also, the status of Statistical Yearbooks
was reviewed, and the sub-committee noted that a manuscript on
juvenile salmonids submitted for publication in the Commission's
Bulletin has been approved for publication. The sub-committee
expressed concern about delays in publication of scientific reports, and recommended that scientific reports be published in a
timely manner. The committee strongly concurred with this recommendation.

During discussion of the Report of the Standing
Committee on Biology and Research and a related
agenda item concerning continent of origin of salmonids, a spokesman for each national section made
comments respecting salmonid research as follows:

Canadian comments :
Canada has reviewed the report of the Standing Committee
on Biology and Research. We would like to express our appreciation of the collaborative efforts of the scientists of the three
National Sections that have produced a document meeting the
high standards of the Commission and which adds measurably
to our knowledge of the fisheries resources of the North Pacific
Ocean. Prior to moving adoption of the report and its recommendations, we would like to comment briefly on the contents
of particular interest and concern to Canada.
The chinook salmon of the Yukon River system are an important economic and social factor for the people of that region.
We are increasingly alarmed at the continuing incidental catch
of these salmon by the Japanese fishery in the Bering Sea and
other areas. Canada will make further remarks on this subject
under agenda item II. There also is strong concern about the
incidental catch of Canadian steelhead trout in the landbased
fishery west of 175"E . We urge special efforts be made to eliminate this interception.
We recognize and appreciate the voluntary efforts by Japan
to minimize interception of salmonids in the driftnet fishery for
squid. However, the presence of non-member countries in this
fishery is alarming and we suggest that strong cooperative efforts
be made to deal with these incidental catches of salmon and to
monitor the markets in which they are alleged to appear.
We continue to emphasize the need to control lost or discarded
nets and debris. Not only is the habitat of salmonids and other
marine resources being endangered but the entire marine ecosystem is threatened.
We note the discussion about the Ad Hoc Salmon Research
Coordinating Group and would like to emphasize that discussions
should be confined to the terms of reference of this Group and
the implementation of decisions made at our Annual Meetings.
The report of the Standing Committee on Biology and Research contains new information on the continent of origin of
anadromous species migrating in waters south of 46"N latitude
and west of 175"W longtitude. Steelhead trout of North American origin migrating in these waters where they are subject to
interception are a major concern to Canada. In view of the
current information on the presence of all five North American
species of salmon and steelhead trout in this area, Canada feels
that Commission discussion of recommendations pertaining to
Article Ill I. (d) should begin.
In conclusion, Mr. Chairman, we would like to emphasize the

importance of the exchange of accurate scientific information
among the three National Sections. This Commission is the sole
forum offering the possibility of rational management of the fisheries resources of the North Pacific Ocean.

United States comments:
The issue of greatest concern to the U.S. delegation is the interception of North American salmonids in the directed salmon
fisheries. The United States notes that, despite some uncertainties of the data: (I) results of the new chinook scale pattern
analysis were consistent with those of two earlier studies in showing predominance of western Alaskan chinook in the Bering Sea;
(2) the new chinook study corroborates a 1984 analysis in showing western and central Alaskan chinook to occur south of the
Aleutian Islands in considerable proportion; (3) occurrence of
considerable numbers of central Alaskan chinook in the high seas
fisheries area is consistent with new information on abundance
of this regional stock-group or with the known wide migratory
range of the species; and (4) the new coho scale pattern study
corroborates earlier scale studies in showing significant numbers
of U.S.-origin coho to occur in the North Pacific both east and
west of 175"E; and (5) scientific evidence since 1978 has shown
that large numbers of Bristol Bay sockeye continue to be harvested by the high seas fisheries.
There is sufficient evidence available from current research
efforts to call for specific restrictions to protect North American
salmonid stocks.
Another area of grave concern to the U .S. section is the validity
of data provided to observers. At the last Annual Meeting, we
noted that severe problems had been encountered with reporting
from the groundfish fi~heries in the U.S. EEZ. It appears that
there may have been a systematic effort in the mothership fishery
in 1985 to direct catcher boat deliveries in order to manipulate
catch statistics. We must have observer information from the
Japanese mothership salmon fishery based on a truly random
sampling of the catch in this fishery. At the same time, we appreciate the efforts of Japanese catcher boat personnel to provide
steelhead samples to U .S. observers. These samples have been
invaluable in research on the distribution of that species in the
Convention area.
In the area southwest of 46"N, 175"W, the scientific record
clearly indicates that: (I) a substantial proportion of chinook
salmon between 160"E and 175°W is of western and central
Alaskan origin; (2) there are continued interceptions of Bristol
Bay sockeye salmon by the current landbased driftnet salmon
fishery; (3) there is a substantial proportion of western and central Alaskan coho south of 46"N both east and west of 175"E;
(4) the majority of steelhead found south of 46"N is of North
American origin; and (5) western Alaskan pink and chum salmon
are known from tagging experiments to occur south of 46"N .
Under Article Ill I. (d), the Commission is charged with
coordinating scientific studies on the continent of origin of anadromous species migrating south of 46"N, and with making recommendations after 1981 on amending the Annex to the INPFC
Protocol to provide for the conservation of North American salmonids. The Commission has allowed four years to elapse without making a decision on this vital issue. There is now sufficient
evidence to indicate that the current regime is not adequate.
The United States expects that additional measures to protect
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North American salmonid stocks will be implemented before the
1986 fishing season.

japanese comments:
The Japanese National Section has carefully examined the report of the Standing Committee on Biology and Research and is
pleased to know that the cooperative efforts among the three
nations in the area of research and investigation have been intensified and have brought about successful results.
Japan would like to express its sincere appreciation to the
scientists of each nation, the consultant from the International
Pacific Halibut Commission who participated in the meeting, the
staff of the Secretariat, and the interpreters to whom we owe a
great deal for the smooth progress of the meeting. The Japanese National Section agrees with the adoption of this report.
The Japanese National Section would like to take this opportunity to make some comments on the subject. With respect
to anadromous species, it is pleased to know that a great amount
of knowledge has been accummulated on the continent of origin
of salmonids migrating south of 46° north latitude and we have
made clear our intention to continue studies on the continental
origin of anadromous species in the entire convention area including areas pertaining to Article III I. (d).
Further studies on chinook salmon supplementary to the United
States study reported on last year were conducted by the United
States and Japan. However, since there are very large discrepancies between results of continental origin of chinook salmon
from scale pattern analyses by the United States and Japan, it
has been recognized that continuation of studies is necessary.
Regarding the scale pattern analyses it was noted that they may
be accompanied by substantial errors and the results of which
should be dealt with in a very careful manner and it was also
recommended that a large amount of high-quality chinook salmon scale samples from the U.S.S.R. are required for further
study.
We have learned that recent runs of chinook salmon to coastal
regions of Alaska are at historically high levels and we, therefore,
take the stand that interception by Japanese vessels does not
adversely affect the reproduction of salmon stocks in the coastal
regions.
Regarding non-anadromous species, we are very satisfied that
intensified research efforts by each nation have resulted in a
great increase in scientific information. As a result, the gap in
views among the three nations on stock condition of each species
is being narrowed and it is clear that stocks of these species in
the Bering Sea, the Aleutian region, and in the Gulf of Alaska
are generally in good condition, except for a few species.
I would like to mention particularly the pollock stocks in the
Bering Sea and Aleutian region which have the largest biomass
in the North Pacific and greatest importance in the fishery.
There was concern for these stocks in recent years regarding the
trends in recruitment. However, recent research results show
recruitment to be good. We have learned that the United States
will re-examine the condition of the stocks using those research
results. The Japanese National Section hopes that the re-examination would bring about a more appropriate stock assessment.
Research results indicate extremely good conditions in the stock
of ycllowfin sole which has the largest biomass next to pollock
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in the area. We strongly hope the views of the scientists of the
three national sections regarding the healthy stock conditions in
these waters will be taken into consideration in managing the
fisheries stocks within the United States 200 mile zone thus allowing effective utilization of the resources.
Finally, I would like to touch on the drift gillnet fisheries on
the high seas. Currently, Japan voluntarily restricts operations
of these fisheries by limiting the northern and eastern boundaries
of fishing areas in order to avoid the incidental take of salmon of
North American origin. We will continue these restrictions in
the future and will provide instruction to Japan esc fishermen and
enforcement of the fisheries so that these restrictions arc observed.
At the same time we will continue our effort to provide information on these fisheries as strongly requested by Canada and the
United States.
Regarding the squid gillnet fishery, the United States conducted investigations using United States Coast Guard vessels in
August and September this year. Investigations on board the
fishing vessels were conducted by coast guard and other United
States personnel and such activities were not discussed in the
research plan previously presented to Japan by the United States.
According to the reports from the fishermen, some information
was requested which did not seem to be directly related to scientific research such as the approval number, the port of registry,
and the date of leaving and arriving in ports. If that was the
case we are concerned that it could give rise to a problem in
terms of freedom on the high seas.
The Japanese National Section has fully reviewed the results
of the discussion of the Sub-Committee on Salmon incorporated
in the Report of the Standing Committee on Biology and Research adopted earlier.
The report indicates that the majority of the sockeye and
almost all the chum and pink salmon migrating south of 46°
north latitude and west of 175° west longitude are of Asian
ongm. From results of tagging of coho salmon and the scale
pattern analysis which was submitted this year for chinook salmon, it was reported that Asian origin stocks were predominant
in these waters.
Here I would like to call your attention to the fact that since
1978, for eight fishing seasons, the Japanese landbased salmon
fishery has given up substantial potential in the fishing of Asian
salmon in waters where Asian origin salmon are predominant
and has accepted the eastern boundary of the fishing area which
is 175° cast longitude. However, it is recommended in the Report of the Standing Committee on Biology and Research that
research efforts be continued to advance the knowledge on distribution and origins of salmonids in these waters. We would
like to state that it is our intention to continue studies in this
field in cooperation with Canada and the United States. Therefore, we believe it is not necessary to institute changes under this
agenda item at this annual meeting.

A responsibility of the Commission, under Article
III l.(c) of the Convention, is to recommend, when
necessary, amendment of the Annex to the Convention. The Annex deals primarily with aspects of the
Japanese salmon fishery operations in waters of the
Convention area. During discussion of this item,
which appeared on the Commission's agenda, com-
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ments were· made by each of the national sections as
follows:

effective measures both through INPFC and through continuing
discussion among the parties.

Canadian comments:

U11ited Stales comments:

Canada has reviewed the information developed and exchanged
by the Contracting Parties through the forum of INPFC. We
note that firm evidence exists to demonstrate that interceptions of
Canadian origin salmonids are occurring in the Japanese mothership salmon fishery both on the high seas and within the United
States zone and in parts of the Japanese land based salmon fishery.
In our opening address we raised special concerns about interceptions of Canadian origin steelhead and Yukon River chinook
salmon.
When the Convention was originally signed in 1952 it was the
intention of the Contracting Parties to provide for the conservation of valuable fisheries of the North Pacific Ocean and protection for stocks already fully utilized by fisheries of the producing
country. At that time certain restrictions were placed on the
Japanese high seas fisheries for salmon. These restrictions, contained in the Annex, were strengthened when the Convention
was re-negotiated in 1978.
I l is now clear that these restrictions are not sufficient to protect Canadian origin steelhead and Yukon River chinook salmon.
The Canadian section recognizes the additional voluntary restraints implemented by the Japanese fishing industry in the
Bering Sea since 1984, but regrets that these restraints are not
sufficient to adequately protect Yukon River chinook salmon.
From our discussions, both formal and informal, during this
annual meeting the Canadian Section has concluded that the
only solution to the issue is that further restrictive measures on
the japanese mothership and landbased salmon fisheries are necessary.
Canada wants the elimination of all interceptions of Canadian
origin salmonids by Japan. We are requesting all three parties
to explore and determine effective measures to achieve this goal.
We do not reach this conclusion lightly. We fully recognize
the impact on Japanese fishing operations. Significant reductions in total catch of all salmon, both North American and
Asian, in the existing Japanese fishing areas would be a consequence. This would disrupt a traditional Japanese fishery and
may even cause reduced income and employment for the japanese fishing industry if the catches of Asian salmon could not be
maintained in other areas where North American salmonids do
not occur. However, with respect Mr. Chairman we would like
to point out that Canada also has " traditional " fisheries, some
of which have gone on for thousands of years, that are completely dependent on these stocks- commercial, recreational, and
subsistance fisheries on the Yukon River. These fisheries, and
indeed the livelihood and a major food source of many of the
participants, are threatened by the continued interception of
Canadian salmon.
There is a growing concensus of international law and national practice that salmon stocks be managed for the primary
benefit of the country of origin. Canada believes the time has
come for this principle to be more fully implemented. We believe that adjustments to interception fisheries are both necessary
and possible. Canada seeks the cooperation of the .Japanese and
United State> national sections in INPFC to efl'ectively address
this issue. We request action by the three parties to implement

The United States Section continues to believe that the Annex
should be amended as provided for under Article III. I (c).
Continent-of-origin research conducted since 1978 indicates that
amendment of current high seas fishing areas would result in
substantially improved protection of North American salmon and
steelhead stocks while allowing for harvest of Asian salmon.
United States law (MFMCA) provides for our management of
our anadromous fish stocks wherever they may occur on the high
seas as well as in our waters. Japanese and Soviet law mirrors
this understanding.
The United States Section is opposed to the wasteful practice
of high seas salmon fishing but does not object at this time to
the continuation of this fishery on Asian salmon provided that
North American salmon and steelhead are not being taken.
Current levels of interception have a substantial impact on
Alaskan fisheries, particularly those in Western Alaska. The
people of this area are virtually dependent on fisheries for a
minimal cash income and subsistence. High seas impact on
some of the runs to this area appear to approach or even exceed
the level of inshore catch. This is an unacceptable degree of
impact. These interceptions can and must be reduced substantially if not eliminated.
Reductions of salmon interceptions must be addressed in each
of the following areas: I) Bering Sea; 2) U.S. EEZ; and 3) the
land-based fishery. It had been the intention of the U.S. Section to pursue this amendment during this session. We have,
however, been assured that this problem will be addressed in the
immediate future. The United Stales Section expects that additional measures to protect North American salmonid stocks be
implemented before the 1986 fishing season.

Japanese comments :
The Japanese salmon fisheries operating in Convention waters
arc targeting salmon of Asian origin and incidental take of salmon of North American origin inevitably takes place. With respect to the level of this incidental take, special care has been
taken to avoid adversely affecting the reproduction of North
American stocks and we believe that the level of incidental take
of salmon of North American origin is at an allowable level in
view of their whole stock size.
In an ell'ort to conserve the North American chinook salmon,
since 1981 the mothership salmon fishery has introduced voluntary restrictive measures and the levels of chinook catch by this
fishery are declining yearly.
Regarding steelhead trout which is another species of interest
to Canada and the United States, ac!'ording to catch statistics
lor the mothership and landbased fisheries amund 15,000 steelhead trout including those of Asian origin were taken in 1984 by
the mothership and landbased salmon fisheries combined. Of
those, we have estimated, using genetic methods, that about
5,000 fish were of North American origin and that number accounts for only 0.3 % of the estimated total population of North
American origin steelhead trout which is 1,530,000 fish (D.
Shepperd, 1971 ). Therefore, we do not think it is necessary to
amend the Annex of the Convention as suggested under this
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agenda item. In addition, I would like to point out that the
Japanese salmon fishery in Convention waters has already been
reduced in catch level for its survival because of the amendment
of the Annex in 1978 and other restrictions. Therefore, a further scale-down of the fisheries with no rationale for our side
will have a great impact on the approximate 200,000 innocent
people involved and may well cause a serious economic and
social problem.
Accordingly, from this viewpoint also, any amendment of the
Annex of the Convention which would result in scaled down
Japanese salmon fisheries in Convention waters is far from acceptable. We understand the Canadian and United States
views regarding the primary benefit to state of origin of the
anadromous species. However, I would like to draw your attention to the fact that the Law of the Sea of the United Nations
clearly stipulates that it is necessary to have consultations among
the member nations concerned in order to avoid economic dislocations to nations other than those of origin.

The Commission, during discussion of an agenda
item related to salmonid research, considered other
fisheries in the Convention area and their effect on
anadromous species. Comments were made by each
national section as follows:

Canadian comments:
Canada continues to be concerned about the potential interception of salmonids in the high seas fisheries for squid and other
species.
With respect to the Japanese squid driftnet fisheries, Canada
is pleased to note Japan's effort to continue to monitor and enforce its domestic regulations and is hopeful that these diligent
efforts will prove increasingly successful.
Canada continues to be concerned about the interception of
salmonids in high seas driftnet fisheries for squid and other species by non-member nations. To our knowledge this is the third
consecutive year in which a non-member nation has intercepted
salmon on the high seas and there can be little doubt that this
will be an increasing problem for nations producing anadromous
salmon stocks. At the 31st Annual Meeting the Commission
recommended that the Contracting Parties take effective action
to eliminate such salmon fishing activities on the high seas of the
North Pacific Ocean. Canada notes the responses of the Contracting Parties pursuant to that recommendation. We are
alarmed to note the continuance of this problem despite these
efforts. However, we are encouraged that the Japanese and
United States National Sections have agreed to take additional
cooperative action to monitor this situation and assist the national sections in enforcing their own domestic regulations to
eliminate this problem.
Finally, we would like to address the matter of lost and discarded fishing gear. Canada has raised the issue of the potential waste of anadromous salmonids and other marine species.
Canada is awaiting the results of the United States study on this
situation and suggest that all national sections explore ways to
begin to quantify and eliminate this unnecessary waste of valuable resources.

II

United States comments:
The U.S. National Section continues to be concerned over the
extent of the high seas squid driftnet fisheries, which have detrimental effects on salmon, marine mammals and seabirds, and
contribute to marine debris problems. This issue has become
increasingly important in the United States and was the subject
of hearings held by the Senate Commerce Committee in October
1985. Continued cooperative research and expanded efforts by
all parties to eliminate salmon interceptions and to significantly
reduce the mortality of seabirds and marine mammals is necessary.
As was noted at the last Annual Meeting, significant incidental
catch of salmon in Japan's squid drift net fishery is unlikely if the
existing Japanese regulations for this fishery east of 170°E are
enforced. However, 1985 was the third consecutive year in
which Japanese squid vessels have been observed operating in
large numbers north of the boundaries established under the
domestic regulations. Although the U.S. Section appreciates
efforts taken by Japan last year to penalize those vessels found
in violation of these regulations, it appears that stronger disciplinary action is necessary.
The U.S. National Section is encouraged that Taiwan has
reportedly adopted area restrictions for its squid fishery which
are similar to those adopted by Japan for the area east of 170°E.
Nonetheless, these regulations will be ineffective if proper enforcement actions are not taken. We call on the INPFC member states to continue to take all possible steps towards eliminating the take of salmon on the high seas by non-member countries.
Particularly important are increased enforcement efforts in the
Convention Area and a continued emphasis on ending the trade
in salmon caught illegally on the high seas.
The U.S. Section also encourages the INPFC members to
expand their research on the effects of driftnet fisheries on marine
resources of the North Pacific Ocean in areas beyond national
jurisdictions. These fisheries, other than the salmon mothership
fishery, are not subject to international management and the
consequences of such fisheries on target species as well as species
taken incidentally are largely unknown . It is also apparent that
these extensive ocean gillnet fisheries contribute in a significant
way to the growing problem of marine debris. The U.S. government has during 1985 greatly expanded its efforts to better
understand the magnitude of the marine debris problem and its
implications for marine life and human safety.
Over the past year, the U.S. Government has sponsored an
international workshop on the effects of marine debris and has
conducted shipboard observations on the squid driftnet fisheries
in the North Pacific. We feel that the consequences of these
fisheries on species of direct and indirect interest to this Commission, and their contribution to marine debris, require the
special attention of the Commission's members.

japanese comments:
Concerning the Japanese squid driftnet fishery, in order to
avoid the incidental take of salmonids we have established eastern and northern limits for this fishery, as we have repeatedly
explained and we assume that the scientific rationale for such
restrictions has been evaluated and acceptt'd by both Canada
and the United States. We would like to explain once again
that as our efforts towards full observation of such voluntary
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restnctlons concerning the fishing operation area we intend to
implement necessary enforcement on this fishery.
Meanwhile, based on the information recently provided by the
United States, we are engaged in the investigation of vessels
which are suspected of over-the-boundary operations. In the
case where it is proved that such a violation has occurred, we
will impose the punishment designated in our laws and regulations.
Next, we are gravely concerned over the catch and sale of
salmonids by non-contracting parties. We will monitor this
situation in the future as we have done in the past and provide
information concerning this issue.
Regarding discarded nets, we have acceded to the Dumping
Treaty and the 73/78 MARPOL Treaty. We have also established domestic regulations in order to eliminate such problems.
We also participated in the workshop on this issue which was
sponsored by the United States last year. Based on the discussions which took place at the workshop we are now giving guidance to Japanese fishermen and are also increasing facilities to
burn destroyed or old nets.

and tanner crab and other species of crab of potential commercial importance in the Bering Sea and
emphasized the following points in its report to the
sub-committee:
(a)
(i)

(ii)

(iii)

10.

AcTIVITIEs

OF
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CoMMISSION

CoNCERNING

NoN-ANADROMous SPECIEs

Articles of the amended Convention provide that
the Contracting Parties shall work towards the establishment of an international organization with broader
membership (than the three Contracting Parties)
dealing with species of the Convention area other
than anadromous species. The Convention also provides that pending the establishment of such an international 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 relevant factors affecting these stocks, the promotion of scientific research designed to fill gaps in
knowledge and the compilation and dissemination of
statistics and records.
The forum within the Commission for consideration of non-anadromous species is the Sub-Committee
on Non-Anadromous Species. Within this sub-committee two panels deal with matters concerning the
Bering Sea and the northeast Pacific.
At its 1985 meeting the sub-committee received,
amended, and adopted reports which had been prepared in advance by pre-designated rapporteurs for
the two panels. The following is a summary of the
vanous proceedings of the panels and the sub-committee.
1.

Bering Sea Groun4fish Research

The Bering Sea Panel reviewed results of commercial fisheries and research on groundfish in the eastern Bering Sea and Aleutian Islands region, and king

(iv)

(v)

(b)

(i)

(ii)

(iii)

(iv)

Nature of the.fishery
Fisheries on groundfish, squid, and crab in the eastern
Bering Sea and Aleutian Islands region operated under
area-time restrictions and catch limitations established by
the United States through its 200 mile extended jurisdiction authority. The United States is the only nation
permitted to fish for Pacific halibut and crab in the
eastern Bering Sea.
The all-nation catch of groundfish and squid in 1984 was
1.605 million t, 234,511 t more than in 1983. All-species
catches by nation were: Japan 857,810 t, United States
416,277 t, Republic of Korea 235,488 t, and Poland
52,273 t, and other nations 46,912 t. United States
catches comprised 58,770 t by the domestic fishery and
357,507 t by joint-venture fisheries.
As in past years, pollock was the predominant species in
the all-nation catch of groundfish and accounted for 74'}0
of the total. Yellowfin sole catch (.10% ) was second, followed by Pacific cod (8% ). Halibut catch by the United
States was 1,027 t.
Incidental catches of halibut in 1984 were 773,000 fish,
or 2,745 t, a decrease of 2 % from the 790,000 fish taken
in 1983. The incidental catch increased by I % in the
non-United States fishery while the catch by United
States joint-venture fisheries decreased over 7% .
The 1985 fishery for red and blue king crab opened September with a guideline harvest of 3.0-5.0 and 0.3- 0.9
million pounds, respectively. Preliminary landings as of
September 1985 for C. bairdi and C. opilio tanner crab
were 3.2 and 56 million pounds, respectively.

Status of stocks
The condition of groundfish stocks, with the exception of
pollock, Pacific ocean perch, and Greenland turbot was
considered to be good or improved.
Although pollock abundance has been expected to decline
due to the advanced age of the strong 1978 year-class and
poor recruitment, the decline through 1983 was moderate
and no consistent evidence of a further substantial decline
through 1985 was observed. In addition, the 1982 and
1984 year-classes were found to be relatively abundant,
indicating that the condition of pollock appears to be
better in 1985 than had been anticipated.
Pacific cod abundance has increased substantially since
the mid-1970s because of strong recruitment from the
1977 year-class. Maximum abundance occurred in 1983.
The decline in abundance through 1985 has been slower
than expected due to relatively good recruitment from the
1982 and 1984 year-classes and the continued relative
high abundance of the 1977 and 1978 year-classes.
Yellowfin sole abundance remained substantially higher
in 1984 than during the early 1970s due to the abundant
1966- 70 and 1973- 77 year classes. The abundance is expected to remain high in the immediate future.
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(v)

(vi)

(vii)
(viii)
(ix)
(x)

(c)

A decline in abundance of Greenland turbot due to poor
recruitment of juveniles is of concern to United States
scientists; Japanese scientists believe that apparent poor
recruitment may be caused by shifts in distribution of
juveniles outside the United States survey areas. The
stock is expected to be currently producing below the
MSY level.
Abundance of" other flatfish" has been at a high level
since the early 1980s primarily because of a substantial
increase in abundance of all three principal species.
Sablefish abundance has improved in recent years but is
believed to still remain below historical levels.
Pacific ocean perch abundance remains at a low level.
Atka mackerel abundance has been high in recent years.
Abundance has decreased for all species of blue, king,
tanner, and Korean hair crabs.

Research activities

(i) Japan conducted three types of surveys in 1985: (I) a
sablefish and Pacific cod longline survey, (2) a groundfish survey on the eastern Bering Sea slope in cooperation
with the United States, and (3) a trawl modification experiment to develop methods of reducing incidental
catches of prohibited and low-quota species.
(ii) The United States conducted four surveys in 1985; (I)
winter and (2) summer (in cooperation with Japan)
groundfish surveys in the eastern Bering Sea, (3) a summer hydroacoustic survey of mid water pollock in the eastern Bering Sea, and (4) a cooperative groundfish survey
in the Aleutian Islands region with the U.S.S.R.
(iii) The International Pacific Halibut Commission conducted
a tagging experiment on halibut in the Aleutian Islands
region.
(iv) Results from three years of Japanese trawl-modification
experiments indicated that modified trawls tended to
catch fewer halibut than standard trawls, however, the
modified trawls substantially reduced catches of target
species. In several experiments, trawls with I m length
chains were efficient at catching pollock or flatfish while
reducing catches of prohibited and low-quota species.
(v) IPHC released 2,639 tagged halibut in the eastern Bering
Sea during the 1984 survey.
(vi) Japan reported detailed release data for groundfish tagged
in 1981- 84 and recovery data for about 900 tagged sablefish, whose releases were reported during September 1984
to August 1985.
(vii) Japan plans three surveys in 1986 : (I) a groundfish survey
in cooperation with the United States in the Aleutian Islands region, (2) a sablefish and Pacific cod longline survey, and (3) trawl modification experiments to reduce
incidental catches of low-quota species.
(viii) The United States plans five surveys in 1986: (I) the
annual crab-groundfish survey in the eastern Bering Sea,
(2) a groundfish survey (in cooperation with Japan) in
the Aleutian Islands region, (3) a cooperative survey of
groundfish in the Aleutian Islands region with the
U .S.S.R., (4) trawl performance experiments using remote
operated cameras, and (5) a study of the relationship between on-shelf and off-shelf reproduction of pollock.
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2. Northeast Pacific
The Northeast Pacific Panel reviewed results of
commercial fisheries and research on groundfish m
the northeast Pacific.
The following points were emphasized m the panel's report to the sub-committee:
(a)

Nature of the jishe~y

(i)

The groundfish fisheries in the northeast Pacific were conducted under regulations promulgated by Canada and
the United States within their respective 200-mile fishery
zones.
(ii) Canadian landings other than halibut increased slightly
(9 % ) to 38,335 tin 1984. Principal species were rockfish
(14,553 t), Pacific hake (4,597 t), flatfish (3,762 t), Pacific
cod (3,443 t), and lingcod (2,966 t). Trawl landings were
31,581 t and those by other gear (trap, longline, and
handline) were 6,486 t.
(iii) The U.S.S.R. and Poland received 19,692 t and 9,214 t,
respectively of hake from Canadian vessels in the jointventure fisheries. In addition, Polish vessels caught
13,703 t of hake in the Canadian portion of the Vancouver Area in 1984.
(iv) The Republic of Korea caught 40,507 t of groundfish in
the Gulf of Alaska during 1984, consisting mainly of
pollock (95 % ).
(v) Total catch by the Japanese groundfish fishery in 1984
decreased 17.1 % from 1983 to 1984, to a total of80,016 t.
The trawl fishery accounted for 64,944 t in 1984, a decrease of 1.7% from 1983. Surimi factory trawlers accounted for 70.4% (45,700 t) of the trawl catch while
the frozen-fish factory trawlers contributed the remaining
29.6% (19,244 t) . Pollock (89.8 % ) and Pacific ocean
perch (3.5%) were major species caught. The total catch
by the longline fleet decreased 50.7 % to 15,072 t from
1983. The major species caught was Pacific cod (92.9% ,
14,009 t).
(vi) The United States domestic groundfish catch in the Gulf
of Alaska increased 44% from 1983 (9,000 t) to 1984
(12,942 t). The catch consisted primarily of sablefish
(8,594 t), Pacific cod (2,637 t) , flounders (397 t), and pollock (329 t).
(vii) The total estimated catch in the U .S. joint-venture fishery
in 1984 was 219,625 tin the Gulf of Alaska and 79,653 t
off Washington-Oregon-California.
(viii) The total halibut catch in the northeast Pacific by North
American longline vessels increased 3,531 t to 25,804 tin
1984.
(ix) The incidental catch of halibut in non-U.S. fisheries in
the Gulf of Alaska in 1984 was 361,913 fish, a decrease
of 47 % from the 1983 estimated catch. The weight
(1,506 t) was a 53% decrease from the 1983 catch.
(b)
(i)

Status of Stocks

Survey CPUE in 1984 for adult halibut increased in the
Charlotte and Kodiak areas and decreased in the Southeastern Area. Juvenile abundance continued to increase
in the northeast Pacific in 1984.
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)
(xi)

(c)
(i)

U.S. scientists reported that Pacific ocean perch stocks in
the Gulf of Alaska are at a low level of abundance. EY
was estimated at 7,232-19,432 t.
Japan and U.S. scientists feel there are insufficient data
to develop appropriate EY levels for most of the " other
rockfish" stocks in the Gulf of Alaska. U.S. scientists
suggest that EY for thornyheads remain at 3,750 t.
Both Japanese and U.S. scientists agree that the sablefish
resource in the Gulf of Alaska is at a high level of abundance as a result of the recruitment of the 1977 yearclass. Based on recent data there also appears to be good
recruitment of the 1980 and 1981 year-class. Japanese
scientists suggest EY for the Gulf of Alaska is 24,000 t or
greater and U.S. scientists suggest an ABC ranging from
10,230 to 19,200 t to be apportioned based on Relative
Population Weight estimated by INPFC Area.
Canadian scientists reported that sablefish CPUE in the
Vancouver-Charlotte Region has remained relatively stable and yields of 4,000 t to 5,000 t have been recommended.
The minimal biomass estimate from the 1984 U.S.-Japan
trawl survey as reported by Japan was 769,500 t. U.S.
scientists report that the biomass of pollock based on
hydroacoustic surveys has declined from the high level of
1981-82 to 701,000 tin 1985. They believe current biomass is below the level which produced strong year-classes
in the past. They suggested that in view of the current
low spawning stock size and poor recruitment of the 198082 year-classes and the unknown strength of the 1983 and
1984 year-classes, a small harvest be taken in 1986.
Based on CPUE, trawl surveys and fisheries statistics, both
the Japanese and U.S. scientists feel that the Pacific cod
stock(s) are in good condition. Canadian scientists reported that the abundance of Pacific cod remains at a
low level as a result of warm water temperature during
1978-84.
U.S. scientists feel that EY of Atka mackerel should be
held at a level lower than MSY (7,800 t) for protection
of the stock.
U.S. scientists indicate that flatfish have been lightly
exploited and have estimated MSY for the ShumaginKodiak Region as 114,665 t and for the Yakutat-South·
eastern Region, 16,800 t.
U.S. scientists believe MSY of Berryteuthis sp. and Gonatus
sp. to be greater than 5,000 t in the Gulf of Alaska.
Driftnet surveys were conducted in the western and central North Pacific in 1984 by Japan to investigate the
distribution of flying squid (Ommastrephes bartrami) in relation to temperature. Japanese scientists suggest that overlap between areas of distribution of flying squid and
salmonid species is limited to only a portion of the transition zone probably at temperatures between 12 and l3 °C .
Incidental catches of salmon were 1.2 % in July, 0% in
August, and 4 % in September.

Research activities
During 1985, Canada conducted field research directed
primarily at projects involving rockfishes, hake, lingcod.
flatfish and dogfish. Field studies to develop a multi-

(ii)

(iii)

(iv)

(v)
(vi)

(vii)

species assemblage approach to fisheries management of
Hecate Strait in the Charlotte Area were continued.
Field studies were also initiated to investigate groundfish
herring interactions on La Perouse Bank in the Vancouver Area.
Japan conducted a Iongline survey ofsablefish and Pacific
cod stocks in the Gulf of Alaska in cooperation with the
United States.
In 1985 the United States research included:(!) juvenile
groundfish abundance survey; (2) sablefish spawning and
larval study; (3) sablefish longline gear experiment; (4)
sablefish abundance survey at index sites and juvenile
tagging; (5) rockfishes hydroacoustic abundance study;
(6) pollock hydroacousticfmidwater trawl abundance surveys, (7) ichthyoplankton surveys and cooperative fisheries oceanographic studies. In addition, the United
States conducted cooperative trawl surveys with the
U.S.S.R. and R.O.K., a cooperative longline survey with
the Japanese, and a cooperative trawl and ichthyoplankton survey with the U .S.S.R. In the Washington-California region a survey was conducted to: (I) assess the
condition of the Pacific ocean perch stock; (2) monitor
abundance of sablefish at index sites; (3) obtain standard
measures of CPUE and fishing power of traps; (4) sablefish age validation and juvenile sablefish tagging. Cooperative U.S.-U.S.S.R. trawl and ichthyoplankton surveys were conducted.
Research activities during 1985 by the International Pacific Halibut Commission included: (I) collection of fishery statistics and biological samples from the commercial
catches; (2) juvenile tagging; (3) exploratory fishing for
0- and !-year-old halibut; (4) the standardized Iongline
survey of adult halibut; and (5) studies on the effect of
hook-spacing catch rates with circle hooks.
Canadian research plans for 1986 are not yet finalized.
In !986Japan will continue the Iongline survey of sablefish and Pacific cod as in previous years in the Gulf of
Alaska.
The United States in 1986 plans to conduct the following
surveys: two juvenile groundfish trawl surveys; a hydroacoustic/midwater-traw) survey of inshore rockfish; continue the pollock hydroacoustic/midwater-trawl survey in
Shelikof Strait; sablefish egg and larval studies; sablefish
abundance study at index sites using trap and longline
gear; continue tagging juvenile sablefish; continue with
the cooperative fishery-oceanographic studies. In addition, the United States plans to conduct a cooperative
trawl survey with the U .S.S.R. and the R.O.K. and a
longline survey with Japan A cooperative U.S.-U.S.S.R.
ichthyoplankton survey is also planned. Off Washington-California the United States for 1986 will conduct a
4th triennial survey of groundfish resources using hydroacoustic/midwater-trawl gear; and a sablefish abundance
survey at standard sampling sites using traps will be conducted. In addition, cooperative U.S.-U.S.S.R. trawl
and ichthyoplankton surveys are planned to continue as
in previous years.
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3.

Recommendations from the Sub-Committee on NonAnadromous Species

The committee approved the recommendations of
the Sub-Committee on Non-Anadromous Species pertaining to working group meetings and other aspects
of its responsibilities and concurred with the sub-committee's concern over delay andfor deferment in publication of scientific material.
4.

International Symposia

(1) 1985 Symposium
The committee commended the orgamzmg committee and expressed pleasure at the success of the
1985 Symposium held in lshigaki Hall, Tokyo, October 29 to 31. Approximately 80 persons representing universities and government organizations in Canada, Japan, the United States and Taiwan addressed
the topics : (a) Biological interactions of fisheries resources in the North Pacific region, and (b) Environmental and biological factors affecting recruitment,
distribution, and abundance of non-anadromous species. The committee urged early publication of papers presented.
(2) 1987 Symposium
The Sub-Committee on Non-Anadromous Species
recommended that a joint INPFC-IRIS1 Symposium
be held in Vancouver in 1987. The symposium
would have two tentative topics to be held concurrently. Topic one would be " an assessment of the
accuracy of parameters used in stock assessment."
Topic two would be a continuation of the topics of
the 1985 Symposium. The sub-committee suggested
that INPFC would assume responsibility for simultaneous Japanese-English interpretation during the
symposium for at least one session and the publication of the proceedings in Japanese. All other costs
would be the responsibility of IRIS. The Commission subsequently endorsed this recommendation and
a recommendation that an organizing committee consisting of one representative from each national section meet with IRIS representatives to plan the symposium.
During discussion of activities of the Commission
concerning non-anadromous species, a spokesman for
each national section made comments as follows:

1

IRIS is an abbreviation for International Recruitment Investigations in the Subarctic, a group of approximately 20 senior
scientists in fisheries and oceanography from laboratories and
universities on the west coast of Canada and the United States.
Laboratory directors are a part of this group.
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Canadian comments :
Canada was pleased to see the results of the panel discussions
on non-anadromous species in the Bering Sea and northeast Pacific Ocean. We note the general agreement regarding the assessment of groundfish resources. The improved condition of the
Pacific halibut resource was of particular interest, and can be
attributed, in part, to a reduction in the incidental catch of
halibut in other fisheries.
We note the excellence of the papers presented at this year's
groundfish symposium. Canada strongly supports these symposia and the scientific exchange they provide. The 1987 joint
INPFC-IRJS symposium will be the first time fisheries scientists
and oceanographers will meet to examine ways of improving our
ability to predict stock abundance. We urge the expansion of
this forum to include even more participants from non-member
countries.

United States comments:
The international groundfish symposium is an important step
in achieving the requirement of the INPFC Protocol that we
work " toward the establishment of an international organization with broader membership dealing with species other than
anadromous species." With the increasing growth of high seas
fisheries in the Convention area, continued work in this area becomes an even greater pnonty. We strongly support the proposed INPFC co-sponsorship with the International Recruitment
Investigations in the Sub-Arctic (IRIS) of a symposium on the
North Pacific Ocean resources and environment. We appreciate
the efforts of our Canadian colleagues in this endeavor.

japanese comments:
Regarding non-anadromous species, we are very satisfied that
intensified research efforts by each nation have resulted in a great
increase in scientific information. As a result, the gap in views
among the three nations on stock condition of each species is
being narrowed and it is clear that stocks of these species in the
Bering Sea, the Aleutian region, and in the Gulf of Alaska are
generally in good condition, except for a few species.
I would like to mention particularly the pollock stocks in the
Bering Sea and Aleutian region which have the largest biomass
in the North Pacific and greatest importance in the fishery.
There was concern for these stocks in recent years regarding the
trends in recruitment. However, recent research results show
recruitment to be good. We have learned that the United
States will re-examine the condition of the stocks using those
research results. The Japanese National Section hopes that the
re-examination would bring about a more appropriate stock assessment.
Research results indicate extremely good conditions in the stock
of yellowfin sole which has the largest biomass next to pollock in
the area. We strongly hope the views of the scientists of the
three national sections regarding the healthy stock conditions in
these waters will be taken into consideration in managing the
fisheries stocks within the United States 200 mile zone thus al lowing effective utilization of the resources.

11.

AcTIVITIES

oF

THE

CoMMISSION

CoNCERNING

MARINE MAMMALS

At the 1978 Annual Meeting the Commission estab-
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lished an Ad Hoc Committee on Marine Mammals
to consider the question of marine mammals incidentally caught in the Convention area when fishing was
being conducted for anadromous species. To aid in
the conduct of the committee's work the Commission
subsequently established a Scientific Sub-Committee
of the Ad Hoc Committee on Marine Mammals.
The committee proper has met during the week of
the plenary sessions, but the scientific sub-committee
has generally held its meetings in early spring prior to
initiation of the Japanese high seas fishery for salmon.
At the 1985 Annual Meeting the Commission received a report from the Ad Hoc Committee on Marine Mammals to which it had referred the agenda
item " 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." The chairman
of the committee, Mr. Akio Kyoya of Japan, submitted his report at the third plenary session. In the
report it was recorded that the scientific sub-committee, chaired by Dr. Kenji Takagi of Japan, had met
in Tokyo, March 11 to 15, 1985. At that meeting
the sub-committee had reviewed research activities in
1984, various research programs, and planned research activities for 1985. The 1984 research activities included a continuation of estimation of population sizes of Dall's porpoise and tests of modifications
to gear to reduce the incidental catch rates of Dall's
porpoise. Analyses of vocalization of Dall's porpoise,
their responses to supersonic waves, and field experiments on acoustic devices were also continued. The
United States continued its biological studies and the
study of responses of Dall's porpoise to vessels. The
committee heard preliminary summaries of research
activities in 1985 given by Japanese and United
States scientists which included studies similar to
those conducted in 1984.
The Report of the Ad Hoc Committee on Marine
Mammals was adopted including the recommendation
that its scientific sub-committee meet in Tokyo in
February or March 1986. The life of the Ad Hoc
Committee on Marine Mammals will be the subject
of discussion at the 1986 Annual Meeting of the Commission.

12. PuBLICATIONs OF THE CoMMISSION
The Commission publishes an Annual Report, a
Bulletin, and a Statistical Yearbook. The Annual
Report and Bulletin are published in separate English
and Japanese versions of identical content. Information on the current status of these three publications
is given in the Administrative Report section and on
the back cover of this Annual Report.

13. OFFICERS ELECTED FOR 1986
The Commission elected the following officers for
1986 in accordance with its Rules of Procedure:
Chairman of the Commission
Mr. Clement V. Tillion of the United States
Vice-Chairman of the Commission
Mrs. Aimee Lefebvre-Anglin of Canada
Secretary of the Commission
Mr. Kenjiro Nishimura of Japan
Chairman of the Standing Committee on Biology
and Research
Dr. Dayton L. Alverson of the United States
Chairman of the Standing Committee on Finance
and Administration
Mr. Richard B. Lauber of the United States
Chairman of the Ad Hoc Committee on Marine
Mammals
Mr. Robert W. McVey of the United States
Terms of all officers of the Commission begin with
the adjournment of the annual meeting and continue
until the adjournment of the subsequent annual meeting.
14.

CLOSING

REMARKS

AT

THE

FINAL

PLENARY

SESSION

Concluding statements were made by a spokesman
for each of the national sections as follows:
Closing remarks by Commissioner Aimee LefebvreAnglin, Chairman of the Canadian National Section:
We have come to the end of another interesting and challenging meeting of the Commission. Many important issues have
been raised and it has been most useful to have these exchanges
of views between our respective national sections, particularly in
our informal sessions where discussion has been frank and informative. While there are many sensitive and difficult issues,
and sometimes significant differences in position between us,
Canada continues to regard INPFC as a necessary forum for
scientific exchange, dialogue and cooperation between our three
nations on very important North Pacific fisheries concerns.
Mr. Chairman, we would particularly like to thank our Japanese hosts for their patience and hospitality this week, including
the excellent reception which we all enjoyed. We deeply appreciate the warm words of welcome expressed by Mr. Sato,
Japan's Minister for Agriculture, Forestry and Fisheries, at the
opening plenary session of the meeting. In addition, Canada
wishes to thank Dr. Forrester, Mr. Nagahata and the other staff
of the Secretariat and the interpreters for their efforts, both prior
to and during this week, that have greatly facilitated this meeting. We welcome Mr. Nagahata who has now completed his
first INPFC meeting as Assistant Director. We appreciated the
luncheon sponsored by the Secretariat and the luncheon co-sponsored by Canada and the United States as opportunities for
social exchange as well as frank discussion of some difficult issues.
In considering the events of this week, we must not forget the
hard work and dedication of our scientific and technical people
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who engaged in extensive discussions prior to the Commission
meeting. We are most appreciative of the calibre of work done
by all and the outcome of the highly successful International
Symposium held October 29th to 31st. These accomplishments
demonstrate the importance of the INPFC as a forum for sci·
entific exchange and we are anxious to continue and broaden
that exchange in the future.
Let me now turn to the matter of the issues that are of great
concern to Canada. Of particular importance is the intercep·
tion of Canadian-origin salmonids on the high seas and within
the United States EEZ. We continue to be gravely concerned
about the interception of Canadian salmonids in the Japanese
directed salmon fisheries . We are particularly concerned about
the interception of Canadian Yukon River chinook salmon and
it is imperative that the Parties find ways to eliminate those
interceptions as rapidly as possible. Canada bases this position
on the importance of the fishery, conservation, rational manage·
ment and the emerging international concensus arising from the
Law of the Sea discussions that recognizes the country of origin
entitlement to receive full benefit of its own fish production.
We wish to emphasize the importance of Yukon River salmon
stocks to the way of life, future and well-being of Canadian
Yukon people including Native subsistence, commercial, domestic and recreational users. Canada urges both Japan and the
United States to make maximal efforts on a priority basis to
eliminate the problem of interception of Yukon stocks, both on
the high seas and within the United States EEZ.
Canada also wishes to reaffirm our concern about the high
seas interception of steelhead trout of North American origin and
the necessity for the Parties to gain more information on this
matter as well as seek a means of substantially reducing those
interceptions. Steelhead trout are an important recreational
species in Canada and it is essential that we find ways of eliminating the high seas interception of Canadian-produced fish .
As we have mentioned this week, there is great concern in
Canada with regard to interception of salmon and other species
in high seas squid and other driftnet fisheries in the North Pacific. It is essential that we gain more information on these
problems as well as deal with the matter of lost and discarded
nets. We feel it is most important that the Commission find
practical means to assess the magnitude of the problem. We
urge the Parties to lNPFC to develop domestic arrangements in
consultation with their respective industry sectors, to address the
problem of lost and abandoned gear.
Canada wishes to reaffirm its concern about the current and
future impact of non-Contracting Parties on the fisheries resources of the North Pacific. We therefore fully support the
recommendation passed by this Commission last year recom·
mending that Contracting Parties take effective action to eliminate such fishing activities on the high seas of the North Pacific
Ocean. In addition, we are interested in exploring practical
arrangements between Canada, the United States and Japan,
to facilitate information exchange on these fisheries. We would
particularly like to establish communication channels between
the Parties dealing with information respecting the movement
in the marketplace of salmon caught within the Convention Area
by non-Contracting Parties.
In closing, Mr. Chairman, l hope that we can continue to
make substantial progress in many of these difficult matters and
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once again wish to thank our hosts and all the participants for
their contributions. Finally, again let us thank Dr. Clif Forrester, our outgoing Executive Director, and wish him well in
his retirement.

Closing remarks by Commissioner Clement V. Tillion,
Chairman of the United States National Section:
On behalf of the U .S. Section, we would like to present our
closing remarks at this 32nd Annual Meeting. To our Japanese
hosts, we extend our sincere thanks for a most pleasant and re·
warding meeting. We particularly want to thank you for your
warm hospitality. We also wish to express our appreciation to
the Secretariat staff for their diligent work which has contributed
so much to the success of this meeting. In this regard, we note
that this will be Dr. Forrester's last year as Executive Director
of the Commission. Dr. Forrester's years of hard work and
service have been invaluable for the success of our meetings. He
will be sorely missed by us and we wish him well in his future
endeavors.
We want to convey our appreciation for the efforts of the
scientists of our three countries. Over the past weeks this Commission has sponsored an international groundfish symposium as
well as meetings on salmon and marine mammals. The data
and analyses coming from these exchanges form the basis for the
work of this Commission and continue to demonstrate the progress that can be made through cooperative efforts between our
nations. This clearly illustrates the further progress that could
be made with broader participation, especially in scientific endeavors, by all nations engaged in North Pacific fisheries .
We are particularly pleased with the progress made here between our national sections to work toward a resolution of the
problem of marine debris and its effect on the environment.
The United States Section at this meeting has again highlighted the continuing problems of violations in the high seas
fisheries. Domestic regulations governing the squid fisheries of
Japan, for example, may be adequate to protect the stocks of
salmon in the North Pacific. Unfortunately, continued violations of these regulations cast considerable doubt on their effectiveness. The same is true with the landbased driftnet fishery
where the many violations over the years of the northern and
eastern closing lines have made it difficult to assess the real impact on North American stocks. The regulations reportedly
adopted by Taiwan for their squid fisheries will also have to be
enforced to be effective. In this regard, we again request the
assistance of all member nations to immediately stop trade in
illegally-caught salmon on the high seas.
Measures must also be taken to ensure the validity of data
collected by our observer programs. This has been an important topic of discussion at this meeting. This issue must be resolved before the next fishing season.
The INPFC U.S. delegation has welcomed the frank exchange
of views at the 32nd Annual Meeting in Tokyo. The elaboration of scientific data on continent of origin and operation of the
Japanese fleets have helped in our understanding of the prob·
lems of dealing with high seas interceptions of North American
salmon and steelhead. The U.S. delegation is, however, gravely
concerned that progress has not been made at this meeting or
in three previous bilateral negotiations. Progress toward a satisfactory resolution of this issue must be made through further
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negotiations in the immediate future. To do otherwise jeopardizes further cooperative U .S.Jjapan fisheries arrangements.
Specific bilateral discussions must resolve this issue before recommendations are made for 1986 allocations in the U.S. EEZ.
While the United States Section has continually stated its opposition to the wasteful practice of high seas salmon fishing the
United States Section is not at this time demanding an end to
all Japanese high seas salmon fisheries. Our objective has been
to eliminate any significant interceptions of North American
salmon and steelhead. Japan has contended that present interceptions are not significant. The U.S. Section cannot accept
this assertion. The interceptions represent significant portions
of the runs of North American salmon. In the case of Western
Alaska, interceptions and dropouts from high seas gillnetting
may exceed the total inshore catch for some stocks. This is an
area where local residents are dependent on the salmon fisheries
resources for both income and subsistence.
Interceptions of salmon and steelhead stocks which originate
in other areas of Alaska and the Pacific Northwest are likewise
unacceptable. These stocks are the object of intense competition by our domestic user groups.
The U.S. Section recognizes that elimination of interceptions
of all salmon of North American origin may not be a practical
goal since some of these salmonids are so wide-ranging in their
migratory habits that they may occur well within the Japanese
and Soviet 200 mile zones. However, virtually all of the current
high seas interceptions can be alleviated by fishing adjustments
which would still allow Japanese fleets to continue their harvests
of Asian origin salmonids.
This process of adjustment must start immediately. While
further data may demonstrate refinements of management techniques which will lead to better protection of North American
stocks, scientific evidence presented at this meeting, when added
to the record of past years, has clearly shown areas and times in
the high seas fisheries where significant numbers of North American salmonids are present. Management options have been
designed by the scientists of our national sections to address this
problem and they should be implemented before the next fishing
season.
It is a pleasure for me to invite the INPFC members to Anchorage for next year's Annual Meeting. We look forward to
the continuation of our discussions in Alaska.

Closing remarks by Commissioner Akio Kyoya on
behalf of the Japanese National Section :
On this occasion of the final plenary of the 32nd Annual
Meeting, on behalf of the Japanese National Section, I would
like to make some remarks.
This year at the Annual Meeting we witnessed a further accumulation of scientific information and exchanged frank opinions among the three member nations.
Re5ponding to the concerns strongly expressed by the United
States and Canada, let us reiterate a summary of japanese views
concerning the salmon issues.
First of all, the Japanese salmon fishery on the high seas is
targeting Asian origin salmon, and in the course of operations
we cannot help incidentally taking North-American-origin salmonids. However, we consider that the degree of incidental take

of North American salmon in this fishery is obviously at an
allowable level in view of the effective utilization of the Asianorigin stock.
Concerning the incidental take of North American salmon,
we have spared no effort in reducing the level of incidental catch.
As a result it is now clear that such incidental catch scarcely
affects the reproduction of North American salmon stocks. If
there is an argument that this incidental take of salmon of North
American origin should be totally eliminated, I believe that such
argument would not be based on scientific evidence and would
be strictly emotional.
Concerning the Japanese salmon fishery on the high seas, a
large number of fishermen have been dependent upon such fishery for a long long time. Furthermore, the distribution, processing and other industrial sectors concerned with such fisheries,
the japanese salmon fishery is a very important mainstay of the
economy of the communities concerned. Therefore, the argument demanding significant reduction of the salmon fishery by
Japanese fishermen on the high seas or demanding the total
elimination of such fishery is against the United Nations Convention on the Law of the Sea; and we are concerned that such
an argument might even jeopardize the very basis of the present
INPFC Convention.
So far I have been addressing the Japanese views concerning
the salmon fishery. While taking into account the strong concerns of the United States and Canada, in order to further discuss this issue we will continue to compile the information necessary for such discussion and will also endeavor to deepen the
understanding of the United States and Canada.
In this respect, it is quite meaningful that the Standing Committee on Biology and Research indicated the direction for study
of the chinook and other species. Japan will continue effort
towards further research necessary in this field.
This year, a great deal of valuable information was exchanged
and much was discussed concerning not only salmonids but also
other fish stocks. We intend to engage more actively in the
future in the various activities of INPFC in this aspect also.
With the participation by Canada and the United States,
having come all the way to Japan, this Annual Meeting yielded
meaningful results that might even exceed the level of those of
previous Annual Meetings. Thus we believe that we have reconfirmed the value of our INPFC forum through this Annual
Meeting. Of course, we could not solve all the problems we
are facing. However, at least, I believe, we have made one
step of progress toward their solution in the future.
Here, I would like to express again my hearty appreciation to
the contribution made by all the participants from Canada and
the United States.
To the staff of the Secretariat and the interpreters and all the
people who contributed to facilitating the meeting, I would like
to express my gratitude and particularly, to Dr. Forrester, for
whom this is the last INPFC Annual Meeting as Executive
Director. We are most grateful for his contribution over many
years. We would also like to say thank you to Mr. Nagahata
for a job well done at his first INPFC Annual Meeting in his
capacity as Assistant Director.
In conclusion, I would like to wish a pleasant and safe journf'y
home to all the participants.
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AGENDA AS ADOPTED
32No ANNUAL MEETING-1985
Tokyo, Japan, October 24 to November 8, 1985
1.
2.
3.
4.

Opening addresses and introductions
Adoption of agenda
Report on delegation memberships
Meeting procedures
(a) Attendance at meetings
(b) Schedule of sessions
(c) Press policy
(d) Minutes
5. Report of the Chairman
6. Submission of reports by the Secretariat
7. Consideration of research results, research planning, and publications
(a) Salmonids and oceanography
(b) Non-anadromous species (Bering Sea, northeast Pacific groundfish, and
king and tanner crab)
(c) Publication of research results and statistics
(d) International symposia
8. Actions required for implementation of Article III l. (d) with respect to salmon
9 . Consideration of other fisheries in the Convention area and their effect on
anadromous species
10. Consideration of status of Article X and Annex 1 (c) with respect to anadromous species in the Convention area and species of marine mammals caught
in fishing for anadromous species
11. Consideration of amendments to the Annex under Article III l. (c)
12. Consideration of status of implementation of Articles III l. (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 1, 1986
(d) Budget forecast for fiscal year beginning July 1, 1987
(e) Administrative report for 1985
(f) Schedule of future meetings
(g) Other matters
14. Election of officers
15. Other business
16. Closing remarks

25

AUDITORS' REPORT-JUNE 30, 1985

APPENDIX 3

AUDITORS' REPORT TO THE COMMISSION
PEAT, MARWICK, MITCHELL & CO.
Chartered Accountants
Suite 2400-1055 West Georgia Street
P.O. Box 11150, Royal Centre
Vancouver, British Columbia
V6E 3P3
We have examined the statement of assets and liabilities of the International North Pacific Fisheries
Commission as at June 30, I985 and the statements of income and expenditure, changes in funds and
changes in cash 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 considered necessary in the circumstances.
In our opinion, these financial statements present fairly the financial position of the Commission
as at June 30, 1985 and the results of its operations, changes in funds and changes in cash for the year
then ended in accordance with accounting principles described in Note I to the financial statement
applied on a basis consistent with that of the preceding year.
PEAT, MARWICK, MITCHELL & Co.
Chartered Accountants
Vancouver, Canada
July 26, 1985

STATEMENT OF ASSETS AND LIABILITIES
June 30, 1985
(With comparative figures for 1984)
1985

1984

SI.'>l,771.34
712.00
10,010.00
162,493.34
15,268.38
9,422.02

154,013.68
587.00

Assets

Cash and term deposits
Interest receivable
Advance to assistant director
Equipment, at cost
Less accumulated depreciation

154,600.68
34,378.07
I 7,908.87

5,846.36

16,469.20

s168,339.70

171,069.88

827,429.96

61 ,900.00

Liabilities and Fund Balances

Accrued expenses
Contributions received in advance from
Contracting Parties
Working capital fund, representing advances
from Contracting Parties
Equipment fund
See accompanying notes to financial statements.

62,500.00
72,563.38
162,493.34
5,846.36

92,700.68
1.'>4,600.68
16,469.20

s168,339.70

171,069.88
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STATEMENT OF INCOME AND EXPENDITURE
Year ended June 30, 1985
(With comparative figures for 1984)
Income:
Contributions from Contracting Parties
Interest earned
Expenditures:
Personnel services
Travel
Communications
Contractual services
Supplies
Annual meeting rentals
Moving expenses
Groundfish Symposium 1983

1985

1984

$318,456.00
20,037.66
338,493.66

318,456.00
18,499.21
336,955.21

210,711.03
22,401.36
13,311.63
89,223.09
6,017.15
15,584.99
33,831.00

219,460.31
36,408.77
10,730.95
99,328.49
6,534.44
29,056.78

391,080.25
Excess of expenditures over income transferred
from Working Capital Fund

$(52,586.59)

24,522.03
426,041.77
(89,086.56)

Status of Appropriations

Personnel services
Travel
Communications
Contractual services
Supplies
Equipment
Annual meeting rentals
Moving expenses
See accompanying notes to financial statements.

Original
budget
appropriations

Appropriations
as modified by
transfers

$221,387.00
3.'},500.00
10,780.00
9.'>,820.00
6,900.00
5,100.00
15,500.00
8,000.00
$398,987.00

210,711.03
22,401.36
13,311.63
89,223.09
6,017.15
15,584.99
33,831.00
391,080.25
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STATEMENT OF CHANGES IN FUNDS
Year ended June 30, 1985
Working capital fund

Balance, beginning of year
as originally stated
Transfer of recorded value of
equipment to separate fund
As restated
Changes during the yt'ar:
Levies
Excess of expenditures over
income
Depreciation
Loss on sale of equipment
Transfers within working
capital fund
Transfer between fundsproceeds from sale of
equipment

Balance, end of year

Contingency
fund

Severance
pay fund

Moving
expense
fund

Recorded
value of
equipment

Total

$67,328.68

7,772.00

17,600.00

16,469.20

109,169.88

(16,469.20)

(16,469.20)
92,700.68

Equipment
fund

29,949.29

29,949.29

(52,586.59)

(52,586.59)

16,469.20
16,469.20

(1,526.79)
(6,596.05)
13,974.00

3,626.00

2,500.00
$61,165.38

11,398.00

(17,600.00)

2,500.00
72,563.38

-

See accompanying notes to financial statements.

STATEMENT OF CHANGES IN CASH
Year ended June 30, 1985
(With comparative figures for 1984)
Source of cash:
Contributions from Contracting Parties
Interest
Repayment of advance to assistant director
Proceeds from sale of equipment
Use of cash:
Advance to assistant director
Personnel services
Travel
Communications
Contractual services
Supplies
Annual meeting rentals
Moving expenses
Groundfish Symposium 1983
Excess (deficiency) of source of cash
over use of cash
Cash balance, beginning of year
Cash balance, end of year
See accompanying notes to financial statements.

1985

1984

$3R0,956.00
19,912.66

265,380.00
18,578.21
3,890.00
350.00
288,198.21

2,500.00
403,368.66
10,010.00
178,181.78
22,401.36
13,311.63
126,273.09
6,017.15
15,584.99
33,831.00

189,783.03
36,408.77
10,730.95
61,428.49
6,534.44
29,056.78

405,611.00

24,522.03
358,464.49

(2,242.34)
154,013.68
$151,771.34

(70,266.28)
224,279.96
154,013.68

(2,500.00)
5,846.36
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NoTES

TO FINANCIAL STATEMENTS

June 30, 1985
I.

Accounting policies:
The financial statements are prepared in accordance with the financial regulations as set out
in the Handbook of the International North Pacific Fisheries Commission. The following
is a summary of the significant accounting policies used in the preparation of these financial
statements.
(a} Fund accounting:
The Working Capital Fund represents the accumulated excess of funds provided
by the Contracting Parties over expenditures, net of transfers to or from the
Equipment Fund.
The Equipment Fund represents the cumulative results of fixed asset transactions.
Depreciation is charged to the Equipment Fund.
In previous years the Equipment Fund has been shown as part of the Working
Capital Fund. Commencing july I, 1984 the Equipment Fund was segregated
for financial statement purposes. Comparative figures have been restated to
reflect this change in presentation.
(b) Levies:
In accordance with the provisions in the Commission's Handbook, salaries and
wages of all employees are assessed amounts estimated to be equal to the liabaility
for Canadian income taxes and the amount so assessed is retained by the Commission in the Working Capital Fund under the caption "levies."
(c) Equipment and depreciation:
Assets acquired by the Commission under the terms of leases which would be classified as capital leases under generally accepted accounting principles are not
capitalized and the leases are recorded as if they were operating leases and the
payments are included with operating expenditures.
Depreciation is provided on a straight-line basis at the rate of 10% per annum.
No depreciation is provided in the year of disposal, and a full year's depreciation
is provided in the year of acquisition.
(d) Income tax:
The Commission is a non-taxable organization under the Privileges and Immunities (International Organizations) Act (Canada).
(e) Generally accepted accounting principles:
With the exception of the accounting for levies and capital leases, in all other respects these financial statements are prepared in accordance with generally accepted accounting principles.

2.

Commitments:
(a) As at June 30, 1985, the Commission is obligated under equipment leases to minimum
annual payments as follows:
1986
1987
1988
1989
1990

$14,266.82
14,794.56
14,794.56
14,794.56
~ 12 . 02

$63,062.52

(b)

Office space is supplied to the Commission by the Government of Canada- Departmen t
of Fisheries and Oceans at no charge.
Pension plan commitment:
Based on an actuarial re-evaluation, as at October I, 1983, the Commission had an
unfunded past service liability of approximately $57,000.00. The Commission plans
to fund this liability over a period of IS years with annual payments of $6,300.00.
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II.
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ADMINISTRATIVE REPORT FOR 1985
C. R. Forrester
Executive Director

1.

CONTENT OF THE REPORT
This report provides information on actions of the
Commission between the 31st (1984) and 32nd (1985)
Annual Meetings, describes actions taken with respect
to decisions made at the 31st Annual Meeting and
summaries activities of the Secretariat. The period
covered is from the adjournment of the 31st Annual
Meeting, 1984 November 8, to 1985 October I.
The report will be submitted to the Commission at
the 32nd Annual Meeting, reviewed by the Standing
Committee on Finance and Administration, and
brought up to date as of 1985 November 6 when the
32nd Annual Meeting is convened, for publication in
the Annual Report for 1985.
MEMBERS
Membership of the Commission during the period
covered by this report was as followsCANADA
John C. Davis
(to 1985 Sept. 16)
Aimee Lefebvre-Anglin
(from 1985 Sept. 16)
Donovan F. Miller
Michael Z. Florian
Joseph A. Garcia
jAPAN
Kenjiro Nishimura
Shintaro Yamashita
(to 1985 February 22)
Makoto Watanabe
(from 1985 February 22)
Ryuichi Tanabe
(to 1985 October 8)
Akio Kyoya
(from 1985 October 8)
Tojiro Nakabe
UNITED STATES Clement V. Tillion
Robert W. McVey
Dayton L. Alverson
Robert M. Thorstenson
(to 1985 October 16)
Richard B. Lauber
(from 1985 October 16)

Mr. Kenjiro Nishimura of Japan
Vice-Chairman of the Commission
Mr. Clement V . Tillion of the United States
Secretary of the Commission
Dr. John C. Davis of Canada
(to 1985 Sept. 16)
Mrs. Aimee Lefebvre-Anglin of Canada
(from 1985 Sept. 16)
Chairman of the Standing Committee on Biology
and Research
Mr. Tojiro Nakabe of Japan
Chairman of the Standing Committee on Finance
and Administration
Mr. Shintaro Yamashita of japan
(to 1985 February 22)
Mr. Makoto Watanabe of Japan
(from 1985 February 22)
Chairman of the Ad Hoc Committee on Marine
Mammals
Mr. Ryuichi Tanabe of Japan
(to 1985 October 8)
Mr. Akio Kyoya of Japan
(from 1985 October 8)

2.

3.

OFFICERS
Officers of the Commission for the period were as
followsChairman of the Commission

4.

EDITORIAL REFEREES
Editorial Referees, as of 1985 October 1, areCanada
Dr. Richard]. Beamish
Japan
Dr. Ikuo Ikeda
United States Dr. Loh-Lee Low

5.

STAFF
C. R. Forrester continued through the period as
Executive Director, Shuichi Takehama resumed responsibilities with the Fisheries Agency of Japan on
completion of his term as Assistant Director on 1985
February 28. Daishiro Nagahata was appointed Assistant Director for a three year term effective 1985
April 1. Evelyn Funk continued as Administrative
Assistant, Annette Hansen as Secretary, and Jonathan
T. Yokoyama as Clerk-Translator.
6.

INTERIM APPROVALS OF THE COMMISSION
From the adjournment of the 31st Annual Meeting
(1984) through 1985 October 1, the following Commission approvals were obtained by correspondence(I) Publications
(a) The 1984 Annual Report (Circular Letters
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(b)

(c)

(d)

(e)

(2)

(a)

No. 1493, 1985 May 21 and No. 1502, 1985
September 3)
Masu salmon Bulletin (No. 43) (Circular Letters No. 1448, 1984 February 14 and No.
1455, 1984 May 7)
1979 Bering Sea survey Bulletin (No. 44)
(Circular Letters No. 1449, 1984 February 21
and No. 1458, 1984 May 31)
1982 Statistical Yearbook (Circular Letters
No. 1494, 1985 May 29 and No. 1507, 1985
September 12)
Juvenile salmonid Bulletin (No. 45) (Circular
Letters No. 1487, 1985 March 1 and No.
1508, 1985 September 16).

Proceedings rif the 31st Annual Meeting
Summary minutes of the Third and Fourth
(final) Plenary Sessions and Distribution List
(Circular Letters No. 1482, 1984 November
29 and No. 1493, 1985 May 21)

Matters concerning the 32nd Annual Meeting
(a) Tentative agenda (Circular Letter No. 1499,
1985 July 30)
(b) Invitation of observers from other interested
countries.
The Secretariat asked for submission of requests on
this matter for approval by the Commission (Circular
Letter No. 1496, 1985 July 15). No requests were
received.
(3)

(4) Staff
A Nominating Committee was established by the
Chairman of the Commission to select a successor for
the Executive Director whose term with the Commission expires on 1986 January 12. The Committee
was comprised of a Commissioner from each section
and the Executive Director. Messrs. D. F. Miller,
M. Watanabe (Chairman of the Committee), and
R. W. McVey were named members of the Nominating Committee for Canada, Japan, and the United
States, respectively. An advertisement for the position was distributed with Circular Letter No. 1500
dated 1985 August 21, which also announced the action.
7.

INTERIM MEETINGS

The Commission did not hold any meetings in the
period between the 31st and 32nd Annual Meetings
but the following meetings were held-

Working Group on joint Survrys of the Sub-Committee
on Non-Anadromous Species
1984 November 5 to 15 Seattle, Washington, co-

(1)

chaired by L. Ronholt and R. Bakkala
1985 May 20 to 24, Seattle, Washington, co-chaired
by R. Bakkala and L. Ronholt
The reports of these meetings were submitted to
the Sub-Committee on Non-Anadromous Species.
(2) Ad Hoc Salmon Research Coordinating Group
The ninth meeting of the group was held in Tokyo,
1985 March 5 to 8 with participants from each country and the Secretariat. K. Takagi of Japan chaired
the meeting, the report of which was submitted to the
Sub-Committee on Salmon.

Scientific Sub-Committee rif the Ad Hoc Committee on
Marine Mammals
The seventh meeting of the Scientific Sub-Committee of the Ad Hoc Committee on Marine Mammals
was held in Tokyo, 1985 March 11 to 15 with participants from Japan, the United States, and the
Secretariat. K. Takagi of Japan chaired the meeting, the report of which will be submitted to the Ad
Hoc Committee on Marine Mammals.
(3)

Working Group on Age Determination of Dall's Porpoise
A Working Group on Age Determination of Dall's
Porpoise was held 1985 July 15 to 19 at the National
Marine Mammal Laboratory, Seattle, with participants from Japan and the United States. A report
on the results of the meeting will be presented at the
next meeting of the Scientific Sub-Committee of the
Ad Hoc Committee on Marine Mammals.
(4)

8.

AcTIONS TAKEN BY THE SECRETARIAT AccoRDING
TO DECISIONS AT THE 31sT ANNUAL MEETING OF
THE CoMMISSION

(1) High seas .fisheries
During the final plenary session of the 1984 Annual
Meeting the Commission approved the following statement for transmission to Contracting Governments" The Commission is gravely concerned with salmon fishing on the high seas of the North Pacific
Ocean conducted by vessels other than those of the
Contracting Parties. This fishing activity is threatening the conservation of North Pacific salmon
stocks. Therefore, the Commission recommends that
Contracting Parties take or continue to take effective action to eliminate such fishing activities on the
high seas of the North Pacific Ocean."
On behalf of the Commission, the Secretariat on
1984 November 29 transmitted to each Contracting
Government the Commission's expression of concern.
Responses received were documented for considera-
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tion at the 1985 Annual Meeting.

Year book and some for the 1984 Year book.

(2) Information from non-member countries
Contained in a report on publications to be submitted to the 1985 Annual Meeting.

(4) Proceedings o/ the 31st Annual Meeting
"Proceedings of the 31st Annual Meeting-1984"
(346 pages) in English was prepared and distributed
in 1985 April.
The Japanese version of the Proceedings (260 pages)
was prepared and distributed in 1985 August.

Tabling o/ conventions and treaties concerned with the
Convention area
A report on new information tabled with the Secretariat will be submitted to the 1985 Annual Meeting.
(3)

9.

RECEIPT OF INFORMATION REGARDING ARTICLES
III l.(e) AND IX 2. OF THE CoNVENTION

In connection with the Commission's consideration
of the status of implementation of Articles III l.(e)
and IX 2. of the Convention, the Secretariat obtained
from the national sections information pertaining to
1985, similar to that submitted annually since 1970,
and prepared a report summarizing the data.
10. CoMMISSION PuBLICATIONS
The Secretariat's activities concerning publications
during the period are summarized below. Details of
these activities have been submitted to the Commission.

(1) Annual Report
The 1984 Annual Report (59 pages) in English was
published prior to the Annual Meeting and will be
distributed immediately following the meeting.
The Japanese version for 1983 (161 pages) was published and distributed in 1985 March. The 1984
Annual Report in Japanese is in press.
Early publication of the Annual Reports depends
upon early submission of research summaries and
early approval of the manuscript by each national
section.
(2) Bulletin
The Japanese version of Bulletin No. 42 (1981
Groundfish Symposium papers) is in press.
The English version of Bulletin No. 43 (masu report) was published and distributed in 1985 January.
The Japanese version of the same report was published
and distributed in 1985 July.
The English version of Bulletin No. 44 (Bering Sea
cooperative survey- 1979) was published and distributed in 1985 June.
(3) Statistical Yearbook
The 1981 Statistical Yearbook was published in
1985 June. The 1982 Statistical Yearbook is now in
press. All material has been received for the 1983

(5) List offishes
The Assistant Director, Mr. Takehama, with the
assistance of scientists from the three national sections, prepared an updated " List of scientific and
common names of fish, marine mammals, and invertebrates of specific interest to INPFC research."
The list was produced in limited numbers in processed form and is not a formal publication for general
distribution.
11.

FISCAL MATTERS

Accounts and audit
The report of the Commission's auditors, Peat,
Marwick, Mitchell and Co., for the fiscal year ending
1985 June 30 was transmitted to the Commission with
Circular Letter No. 1505 on 1985 September 6, together with a report prepared by the Secretariat giving details of items in the auditors' report.
The Commission's liability bond on Secretariat
staff in the amount of $100,000 was continued. This
bond is on file in the Secretariat.
(I )

(2) Working Capital Fund
The Commission's Working Capital Fund at 1984
June 30 totalled $109,169.88. That total included
the recorded value of equipment ($16,469.20) and
cash as follows: reserves for severance pay ($7, 772.00),
movmg expenses ($17,600), contingency fund
($67,328.68). The auditors, in response to a request
by the Commission, removed equipment considerations from the Working Capital Fund in the 1984/85
fiscal period. The Working Capital Fund (cash
only) increased from $92,700.68 at June 30, 1984 to
$122,649.97 during the fiscal year by the addition of
$29,949.29, the amount which accrued from levies on
staff salaries and decreased to $72,563.38 by a net
transfer of $50,086.59 which was the deficiency of income over expenditures during the year. Within the
$72,563.38 cash at June 30, 1985, the contingency
fund was $61,165.38 and the balance was severance
pay reserve of $11,398.00.
(3) 1985J86 Budget
The budget estimate for the 1985/86 fiscal year
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adopted by the Commission at the 1984 Annual
Meeting was sent to the Contracting Parties on 1984
November 27 with the request that $375,000 be provided in three equal shares. Contributions for the
first half of the fiscal year ($62,500) have been received from all countries :
Canada-received 1985 June 20,
Japan-received 1985 August 27,
United States-received 1985June 24.

(4) Budget Estimate (1986/87) and Forecast (1987/88)
In accordance with Financial Regulation 7, the
Secretariat sent to all Commissioners 60 days in advance of the 32nd Annual Meeting a Budget Estimate
for 1986/87 and a Budget Forecast for 1987/88 (Circular Letter No. 1505, 1985 September 6).
12. AGENDA FOR THE 32ND ANNUAL MEETING
A tentative agenda for the 32nd Annual Meeting,
prepared by the Executive Director in consultation
with the Chairman, was sent to the three national
sections on 1985 July 30 (Circular Letter No. 1499),
with a request for approval and comments. Canada
and Japan approved the tentative agenda without
comment. The United States proposed that agenda
item 11-" Review of the Annex under Article III
I. (c) " be amended to read " Consideration of amendments to the Annex under Article III l.(c)."
The provisional agenda which incorporated this
amendment was sent to the three national sections
with Circular Letter No. 1503, dated 1985 September
6, and will be considered for adoption at the Second
Plenary Session at the 1985 Annual Meeting.
13. STAFF AcTiviTIEs
During the period, the Secretariat has performed

all duties set forth in the Rules of Procedure, Financial
Regulations and decisions of the Commission in accordance with the duties of each member of the staff.
The Executive Director and Assistant Director
visited the following laboratories and/or offices: Canada Department of Fisheries and Oceans in Nanaimo
and Vancouver; the U.S. National Marine Fisheries
Service in Seattle; the International Pacific Halibut
Commission in Seattle; and the Fisheries Research
Institute of the University of Washington in Seattle.
The Executive Director attended the meetings of
the Ad Hoc Salmon Research Coordinating Group
and Scientific Sub-Committee of the Ad Hoc Committee on Marine Mammals held in Tokyo in 1985
March and the Annual Meeting of the International
Pacific Salmon Fisheries Commission in Bellingham
in 1984 Decem her.
The Executive and Assistant Directors attended the
Annual Meeting of the International Pacific Halibut
Commission in Vancouver in 1985 January.
The Commission was invited to be represented by
observers at (a) the 43rd Annual Meeting of the
Inter-American Tropical Tuna Commission being
held in Tokyo, (b) the 9th Regular Meeting of the
International Commission for the Conservation of
Atlantic Tunas being held in Palma de Mallorca.
No INPFC observers were designated to represent the
Commission at these meetings.
The Secretariat has received and responded to enquiries on fishery matters from citizens, journalists,
students, libraries, consultants, translators, industry,
etc., and was visited by Commissioners, scientists, administrators, industry representatives, etc., from the
three member countries.
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THE RESEARCH PROGRAM

REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL
NORTH PACIFIC FISHERIES COMMISSION IN 1985
Department of Fisheries and Oceans
Fisheries Research Branch
Pacific Biological Station
January 1985

Anadromous
INTRODUCTION
Summaries included in this report relate to research
projects of direct interest to I.N.P.F.C. A broad
range of research projects is undertaken by the Fisheries Research Branch. Some research relating to
salmon enhancement and habitat management is undertaken by other Branches of the Department of
Fisheries and Oceans.
Additional information is
available from the annual reports of the Branches and
the annual publication list of the Fisheries Research
Branch.
SALMON IDS
AssESSMENT oF BRITISH CoLUMBIA SALMON STocKs
The status of British Columbia central coast stocks
of sockeye salmon was reviewed. Coastal fisheries for
early run Nass River sockeye and their exploitation
rates were investigated. A summary of North American interception sockeye fisheries based on tagging
studies in 1982- 83 was completed. Stock composition of sockeye salmon caught in major Canada/
Alaska boundary fisheries was estimated.
STOCK IDENTIFICATION oF BRITISH CoLUMBIA SALMON
Regional contributions of pink, chum, and sockeye
salmon in mixed stock fisheries were determined
using electrophoresis (pink, chum) andfor parasites
(sockeye). Electrophoretic samples were collected
from all major British Columbia pink and chum
salmon stocks. A similar program was conducted for
Yukon River chum and chinook salmon.
Analytical techniques have been developed to estimate stock composition using a variety of discriminating traits (e.g. genotype, parasite, age and scale pattern distributions) simultaneously. These methods
have been used to manage pink and chum salmon
fisheries and estimate sockeye escapements. Research
is underway to increase their accuracy and efficiency
for in-season application.

MARK REcovERY STUDIES AND ENHANCED SALMON
PRODUCTION
Data bases of the Canadian North Pacific Mark Recovery Program using coded-wire tags were completed
and edited. These data were used to estimate net
contribution of British Columbia hatchery-produced
chinook and coho salmon to the commercial fishery.
Data on the recreational and Native Indian catch are
being updated to continue the analysis on an individual enhancement facility basis.
SALMON MIGRATORY RouTES
Studies on the migratory routes of Fraser River
sockeye salmon smolts in the Strait of Georgia on
their way to the ocean have been completed. The
results indicated that the greatest majority of smolts
leave the Strait of Georgia via Johnstone and Queen
Charlotte Straits.
Studies on the migratory behaviour of maturing
Fraser River sockeye salmon in Johnstone and Queen
Charlotte Straits and the Strait of Georgia were initiated. Seining, echosounding and ultrasonic tracking techniques (using depth sensing tags) were used
to follow the sockeye movements. The results to date
indicated that sockeye returning to the Fraser River
via the northern route migrated south through Johnstone Strait along the Vancouver Island shore. Tracking sockeye with depth sensing ultrasonic tags revealed
that the fish migrated 1 to 2m below the surface in
Johnstone Strait and Discovery Passage and were
moving either close to the surface or at 15m depth
(thermocline) in the Strait of Georgia.
SALMON INTERACTIONS DURING EARLY SEA LIFE
A three year study of the early sea life stages of
Pacific salmon in Masset Inlet, Queen Charlotte Islands, was completed during 1985. Extensive observations on the abundance, sizes, and distribution of
juvenile pink, chum, and coho salmon are available
for 1983, 1984, and 1985. Field observations of stomach contents indicate that yearling coho were important predators of juvenile pink salmon in Masset
Inlet during March-June in both 1983 and 1985. No
juvenile pink salmon were observed in Masset Inlet
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during the "off-cycle" year (1984). Although juvenile chum salmon were abundant in Masset Inlet in
all three years, coho predation on chum appears to
have been minimal. Additional experimental work
confirmed that coho are both species and size selective when preying on juvenile pink and chum. Coho
selected the smaller salmon when a wide size range
of pink and/or chum were available, and preferred
pink salmon when both juvenile chum and pink salmon were available.
STEELHEAD STOCK IDENTIFICATION
Investigation of the applicability of the parasitetag method for steelhead trout (Salmo gairdneri) stock
identification revealed the existence of two parasites,
the trematodes Nanophyetus salmincola (metacercarial
stage) and Plagioporus shawi (adults), that are found
only in steelhead originating in the fresh waters of
the U.S. Northwest region. Among 426 steelhead
caught on the high seas of the North Pacific Ocean
from late April to late July by Japanese research
vessels, 89 (20.9%) were identified by the presence
of one or both of these parasites as belonging to the
U.S. Pacific Northwest stockgroup. They occurred
in samples from 155°W (between 45°30'N and 55°N)
in the eastern Pacific to approximately 172°E in the
western Pacific (41 °N to almost 50°N). There were
no differences in the distributional limits of females
and males, of 1-ocean year and 2-ocean year fish, and
of maturing and immature fish of this stock-group.
These results are similar to those previously reported
for samples collected in 1983.
REcovERIES oF CoDED-WIRE TAGGED AND FIN-CLIPPED STEELHEAD ON THE HIGH SEAS
Examination of steelhead trout caught by Japanese
research vessels in the North Pacific Ocean in 1983
and 1984 revealed the presence of a number of fish
that carried coded-wire tags, or had a maxillary bone
or fin clipped, indicating their North American origin.
The recoveries of these fish indicated a wide ocean
distribution of North American (including British
Columbian) steelhead, extending well into the western
North Pacific Ocean as far west as approximately
167°E.
PuBLICATIONS
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Non-anadromous
INTRODUCTION

In 1985, the groundfish research program produced
new insights into recruitment of Pacific cod and sablefish, and reproductive strategies of Pacific ocean
perch; provided initial results from species-assemblage
studies in Hecate Strait; and launched the new La
Perouse Program, off west Vancouver Island, which
is similar to the Hecate Strait Program initiated in
1984.
STATISTICS AND SAMPLING

Principal activity is maintaining the long-term data
series involving catch/effort, by interviewing vessel
captains at time of landing, and collecting biological
data (length-frequencies, sex, age structures, gonad
condition, etc.) by sampling the various species
landed. Additional activities during 1985 included:
(I) completing development of an "automatic"
measuring board which can record length, sex, and
gonad condition; and (2) completing development of
software (BISEL) for computerizing all biological
sampling data.
AGE DETERMINATION

In 1985, approximately 85,000 fish ages were resolved. Of this total, 11,500 were groundfish; 9,200
otoliths from rockfish, sablefish and Pacific hake; and
2,300 lingcod fin rays.
Age validation using OTC-marked structures was
achieved for rock sole at ages 6, 8, 9 and I 0. The
criteria for ageing rock sole have now been compiled,
and production ageing will likely begin next year.
FLATFISH

Field studies were confined to the sixth annual
trawl survey for juvenile flatfish in Hecate Strait.
Primary target species are English sole and rock sole.
The survey was conducted in April. Results did not
substantiate the exceptional abundance of the 1983
year-class of English sole noted in the 1984 survey.
Laboratory studies involved analyses of past tagging experiments and the six annual trawl surveys of
juvenile flatfish in Hecate Strait, as well as age-validation studies on rock sole. Analysis was completed
on the 1979 Dover sole tagging experiment, utilizing
recaptures through December 1984, and the results
were published in the Manuscript Report series.
Principal results were the delineation of a unit stock
which " summers " in northern Hecate Strait, and
an estimate of total instantaneous mortality rate (Z=
0.30) which compares closely with the estimate obtained from catch-effort data. If the natural mor-

tality rate of the Hecate Strait stock is similar to that
of the Washington-Oregon stock(s), then fishing and
natural mortality rates are about equal, and the stock
is likely being exploited at an optimum rate. Analyses are underway of the 1982 rock sole and 1983
English sole tagging experiments, also in Hecate
Strait. Analyses of the 1980-85 trawl surveys of juvenile flatfish were completed. A manuscript was prepared and is under review. Results of the analyses
indicate qualitative assessment of year-class abundance is probable for English sole, Pacific cod, Pacific
halibut, and rock sole. Quantitative assessment of
year-class abundance is improbable for any species.
Age-validation studies on rock sole were completed
(see Age Determination section).
PACIFIC

Con

No field studies dealing directly with Pacific cod
were undertaken in 1985. In the laboratory, six
analyses were completed, and four were underway.
Completed analyses, in approximate order of importance, were: (1) cod recruitment vs abiotic environment (submitted for publication in INPFC Bulletin series); (2) cod-herring interactions (submitted
for publication in Canadian Journal of Fisheries and
Aquatic Sciences); (3) relative fishing power (RFP)
of trawlers seeking cod, and important shelf co-habitants, on offshore grounds (published in Canadian
Journal of Fisheries and Aquatic Sciences); (4) 197879 juvenile cod tagging experiments (published in
Manuscript Report series); (5) RFPs of trawlers
operating in Georgia Strait (In press, Manuscript Report Series); and (6) age-frequencies of cod landed
from Georgia Strait and vicinity (published in Data
Report series).
Results of cod recruitment-environment and codherring interaction analyses were presented at the
1985 INPFC Groundfish Symposium in Tokyo. Results of recruitment-environment indicated that a 3factor analysis explained 67% of the variance in recruitment. Of the three factors, transport accounted
for most of the variance, while water temperature at
spawning and spawning-stock size accounted for lesser
amounts, in that order. Results of the cod-herring
interaction study indicated that cod recruitment rates
were positively correlated with herring abundance,
but cod and herring abundances were inversely correlated. A predator-prey interdependence could not
be determined from the available data.
Results of relative fishing power (RFP) studies were
similar for offshore and inshore areas. Relative fishing power was linearly related to engine horsepower,
and minimum and maximum RFP values varied by
a factor of about three.
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Results of the 1978-79 tagging experiments indicated the feasibility of tagging juvenile cod, particularly in September of their second year.
Ongoing studies include: (I) assessment of cod
stocks in Georgia Strait and vicinity (using standardized landing statistics and landing-at-age data now
available); (2) compilation of a bibliography of Pacific cod in the North Pacific Ocean; (3) incidence
and effects of parabranchial cysts; and (4) stomach
contents of cod landed from Georgia Strait and vicinity.
RocKFISHEs
Rockfish studies expanded in 1985 to include those
inhabiting Georgia Strait, hence we now have three
categories- Georgia Strait (mostly quill back); coastal
shelf (mostly silvergrey, yellowtail, and canary); and
coastal slope (mostly Pacific ocean perch).

Georgia Strait roclifish
Density estimates of quillback rockfish obtained
visually by research submersible were compared with
CPUE obtained by hook-and-line fishing at the same
sites. We used an errors-in-variables model, developed with the help of Dr. Jon Schnute, that allows for
variance in both density and CPUE. As CPUE was
proportional to density in some cases, research CPUE
may be an important fishery-independent method of
monitoring population trends of quill back rockfish.
The second year of a SCUBA survey was completed
in the northern Strait of Georgia. Young-of-the-year
rockfish were the most abundant group observed by
number. Young-of-the-year copper rockfish were emphasized in a separate SCUBA study. They first
recruit to kelp forest habitats, but as the abundance
of kelp declines with the onset of winter storms, they
move to other habitats such as eelgrass beds where
macrophytes remain available.
Shelf roclifish
The first extensive biological data base on silvergrey
rockfish was collected aboard a chartered commercial
trawler, whose cost was covered on a new basis. The
charter was paid for in fish (Pacific ocean perch and
shelf rockfish), by releasing the vessel from the prevailing trip limit of 7,000 lb, in cooperation with fishery managers who issued a special permit for the project.
Slope roclifish
Analysis of reproductive characteristics for lightly
and heavily exploited stocks of Pacific ocean perch
indicates significant differences associated with longevity and energy allocation responses to exploitation.
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In the highly exploited stocks, fish have responded to
lower density through increased rates of growth, however there is strong evidence for an energy allocation
hierarchy. Gonadal indices (gonadal weight: somatic weight) are lower for fish of the same somatic
weight in these highly exploited stocks compared to
unexploited stocks, indicating a priority allocation of
increased energy supply to somatic growth. This allocation response affects gonadal expenditures in both
egg number and egg weight since both fecundity and
organic weight of eggs are lower for fish from highly
exploited stocks.
In lightly exploited stocks there is an apparent
growth: mortality trade-off as the oldest fish are
smaller than middle-aged fish. This suggests a higher
mortality rate for faster growing fish. A cost-of-reproduction hypothesis is not supported by these findings because the gonadal indices for these older,
smaller fish are not lower than for younger fish of the
same size from these stocks.
These results indicate that rockfish stocks will be
less resilient to exploitation than basic stock-recruit
functions would suggest and counsel very conservative management measures, even though some physiological adaptations to exploitation are evident.

Sable.fish
Field studies included: (l) continued monitoring of
the commercial fishery; (2) continued tagging of juveniles; (3) trap abundance survey on seamounts; (4)
continued survey of pelagic larvae; and (5) speciesinteraction trawl survey. Biological monitoring of the
fishery was continued using observers aboard two
commercial vessels (two 2-week cruises) and aboard
a chartered commercial vessel (one 4-week cruise).
Approximately 10,000 juvenile sablefish were tagged
and released in the northern and sou them offshore
waters of British Columbia as part of Canada's commitment to the international juvenile tagging program. A trap survey of sablefish stocks was conducted on five seamounts using a commercial fishing
vessel to determine relative abundance and to collect
biological data (length-frequency by sex, otoliths,
stomachs, etc.) from each area. For the second year,
a survey determining the relative abundance and distribution of pelagic sablefish larvae off the west coast
of Vancouver Island was conducted in April. Ichthyoplankton and oceanographic sampling was concentrated in the region of La Perouse Bank (southwest
Vancouver Island). A species interaction trawl survey was conducted in August to assess the impact of
sablefish and Pacific hake stocks on the herring stocks
in the La Perouse Bank region.
Laboratory studies involved: (l) a cooperative par-
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asite study; (2) rearing of larval sablefish; and (3)
examination of factors determining the production of
strong year-classes. The cooperative parasite study
(with Z. Kabata, Pacific Biological Station) was continued. Additional samples were collected from the
Bowie and Union seamounts. Incidence of intestinal
nematodes is used for stock delineation and outline
the life history features of both host and parasite.
Rearing of larval sablefish (14 to 25 mm) was continued using three ration levels to assess starvation,
cannibalism and growth rates. Biological and oceanographic data collected as part of the La Perouse
project were used to examine the biotic and abiotic
factors influencing year-class success. Sablefish populations in the northeast Pacific Ocean produce occasional large year-classes. The production of these
year-classes is correlated with oceanographic conditions, particularly Ekman transport and sea surface
temperature, at the time of egg and larval development. It was proposed that large year-classes occur
when these favourable oceanographic conditions produce an above-average source of food (copepod eggs
and nauplii) at the time most larval sablefish initiate
feeding.

Spiny dogfish
Tagging of adults continued in the Strait of Georgia
and off the west coast of Vancouver Island. The
purpose of both experiments is to assess long-term
movements. During 1985, a total of 4,000 fish and
7,000 fish were released in the Strait of Georgia and
off the west coast of Vancouver Island, respectively.

Walleye pollock
Field studies involved continued biological monitoring of the commercial fishery (length-frequency by
sex, fin rays, gonad condition, etc.). The pollock
tagging program was initiated with approximately
2, 100 pollock tagged and released in the Strait of
Georgia. Half of these were also injected with oxytetracycline (OTC) for future age validation.
HECATE STRAIT PROJECT

Field studies consisted of two cruises-June and
September-October. Both were scheduled to provide
information on food resource division. Based on preliminary species-assemblage analysis, four sites were
selected, each representing a species-assemblage unit,
at which intensive sampling was undertaken of fish
stomachs, surficial sediments, benthos, and epi-benthos. In June, 2,382 fish stomachs (29 spp.) were
collected, and during September-October, 2, 759 (28
spp.). Stomachs will be processed at the Pacific
Biological Station, while samples of sediments, ben-

thos, and epi-benthos will be processed at the Institute
of Ocean Sciences, Patricia Bay, B.C.
Laboratory studies have dealt with Pacific cod recruitment, cod-herring interactions, and species assemblages (based on the 1984 cruise in May-June).
The former two studies were discussed in the Pacific
cod section.
An agglomerative clustering method employing a
Bray-Curtis dissimilarity index and group-average
fusion strategy was applied to the data collected.
Dendrograms from the cluster analysis of species catch
composition data by weight were used to define four
assemblage distribution units in Hecate Strait. The
assemblage units indicate that species are associated
with depth contours in Hecate Strait. Assemblage
number 1 in northern Hecate Strait lies at depths of
30-70 fathoms (55-128m) on the Two Peaks-Butterworth fishing ground. This assemblage biomass is
dominated by arrowtooth flounder with ratfish and
Dover sole also accounting for significant proportions.
Examination of species composition data by numbers
indicates that English sole is significant in this assemblage as well. Assemblage number 2 encompasses
most of the shallow area adjacent to Dogfish Bank to
depths of about 30 fathoms (55 m). This assemblage
biomass is dominated by dogfish with skate and rock
sole significant as co-habitants. Examination of
length frequency data indicates that Pacific halibut
in this assemblage are mainly juveniles. Assemblage
3 lies adjacent to assemblage 2 at depths of 30-60
fathoms (55-110m). Dogfish is significant in the biomass in assemblage 3, but not as abundant as in assemblage 2. The survey may have caught the dogfish in transition on their seasonal movement from
deeper (>50 fath; 92 m) to shallower ( <20 fath;
37m) water. English sole is also a significant proportion of the assemblage. Rex sole, Pacific sanddab,
and English sole all increase in relative abundance in
this assemblage when numbers of individuals are considered. Examination of length-frequency data indicates that Pacific halibut in assemblage 3 are mainly
adults while sablefish are mainly juveniles. Assemblage 4 lies in deeper water (50-80 fath; 92- 146 m)
adjacent to Moresby Gully. Rockfish make up a
significant proportion of this assemblage with silvergray rockfish highest in relative abundance. Arrowtooth flounder is moderately abundant in this assemblage as well. Petrale sole was encountered only in
this locality.
LA PEROUSE PROJECT

This is a new cooperative research project with the
Institute of Ocean Sciences (lOS). The primary objective is to measure the amount of interannual varia-
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tion in physical and biological conditions on La
Perouse bank, off the west coast of Vancouver Island,
for a 12-yr period, and to determine the effect of
these variations on year-class strength in herring,
sablefish, and Pacific hake.
Studies in 1985 focussed on: a) Physical oceanography-currents, subsurface water properties, offshore
sea levels and oceanic winds from an ocean-climate
perspective; b) Biological oceanography-nutrient
supply mechanisms, plankton distribution and abundance; plankton life history strategies ; and c) Fisheries oceanography- groundfish (Pacific hake, sablefish, Pacific cod, spiny dogfish)-herring distribution,
abundance, interactions, and year-class success.
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I.

SALMON RESEARCH

I.

RESEARCH ON BoARD MoTHERSHIPs
The Japanese mothership salmon fishery operated
in 1985 with four motherships and 172 catcher boats
(43 catcher boats per mothership). The fleet sailed
from Hakodate on June 5 for the fishing grounds and
returned to Hakodate between August I and 5.
Landings of salmon from catcher boats to motherships began June 12 and ended between July 27 and
30. During this period, a total of 164 operations
were conducted by the fleet. Daily catch records
were collected on board four motherships. Fork
length, body weight, gonad weight, and sex were
recorded, and scales were collected for 60 sockeye
and for 30 of the other salmon species on those days
when salmon were landed. The number of each
species measured on board the motherships in 1985
was:
9,750
Sockeye
Chum
4,889
Pink
4,430
Coho
1,493
Chinook
3,089
23,651
2.

RESEARCH ON BoARD REsEARCH VEssELs

Eight salmon research vessels conducted research
operations from May to August in 1985. (In 1984,
the period was from April to August.) In May, the
survey area was limited to the Pacific coastal areas
within 200 miles of Japan. From June to August,
the survey area was mainly in the North Pacific
Ocean and Bering Sea west of l75°W, almost the
same as in 1984. Some surveys were conducted in
the northeastern Pacific Ocean including the Gulf of
Alaska. The gears used were gillnets and longlines.
Hokushin maru, Riasu maru No. 2, Hokuho maru, and
Wakatake maru participated in the surveys within 200
miles of Japan in May and used commercial-type
gillnets and non-selective research gillnets, which
were composed of ten different mesh sizes (hereinafter referred to as research gillnets). The Wakatake
maru used longlines at some research stations. The
activities of each vessel from June to August were as
follows:
Three vessels (Hokushin maru, lwaki maru, and Kaiun

maru) conducted research on the distribution and
abundance of salmon and collected information on
their biological characteristics. This research was
conducted mainly in the northwestern Pacific Ocean
with research gillnets and commercial gillnets.
Two vessels (Riasu maru No. 2 and Hokuho maru)
conducted tagging operations to determine the continent of origin of salmon migrating in the southern
North Pacific Ocean, including waters south of 46°N.
Longline gear was used at most stations but research
gillnets and commercial gillnets were used at some
research stations.
The Wakatake maru used research gillnets and commercial gillnets in experiments to estimate sampling
efficiencies of gillnets for salmon migrating in the
central Bering Sea.
Two vessels ( Oshoro maru and Hokusei maru) collected
ecological information on pelagic fish, including salmon and squid, using special research gillnets as well as
regular research gillnets and commercial gillnets.
The Oshoro maru used longlines as well as gillnets.
All eight vessels made oceanographic observations
and body measurements of salmon and conducted research on other animals taken incidentally (fishes,
squids, sea birds, and marine mammals). A total of
258 research operations were made with gillnets from
May 4 to August 5 and 107 operations with longlines
from May 22 to July 27. In conjunction with the
longline operations, 99 taggings were also conducted.

U.S. OBsERVERS ON BoARD MoTHERSHIPS AND
RESEARCH VESSELS
In 1985, a total of 16 U.S. scientific observers were
on board four motherships and their catcher boats for
periods of 35 to 44 days. The total observer days
was 155. On board each mothership, one scientific
observer conducted observations on the salmon fishery
and one observer carried out research on marine
mammals. Five U.S. scientists were on board the
Oshoro maru to conduct research including young
salmon studies.
3.

RESULTS OBTAINED FROM TAGGING
A total of four research cruises were made in the
North Pacific Ocean, the Bering Sea, and the northeastern Pacific Ocean from June to July in 1985 and
of the 6,895 salmonids caught, 2,921 fish were tagged.
4.
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The numbers of each species released in 1985 were:
sockeye-245; chum- !, 714; pink-203; coho-632;
chinook- 83; and steelhead trout-44. The number
of tagged salmonids released in waters south of 46"N
in the North Pacific Ocean (587 fish) and the numbers released in the Bering Sea (256 fish) was less
than in the previous year. The main reason for the
decrease was that the research vessel was not available
in April and May as initially planned because of a
commitment between Japan and the U.S.S.R.
There were 30 new recoveries of salmonids released
in the North Pacific Ocean and the Bering Sea in
1984 and 1985. In addition, information was obtained on 89 fish that were recovered from releases
during the period between 1980 and 1984 (three recovered in 1980, four recovered in 1983, and 82
recovered in 1984). The significance of these recoveries is summarized by species as follows:

Sockeye salmon
One sockeye salmon released at 55"2l'N and
177"37'W in the Bering Sea on July 18, 1984 was
recovered in the Kuskokwim River on July 4, 1985.
This recovery represented the first occurrence of immature sockeye salmon of Kuskokwim origin in this
area of the Bering Sea.
Chum salmon
An immature chum salmon released at 58"00'N,
176"03'E on July 27, 1980 was recovered in the Amur
River on July 23, 1983. This recovery extended the
previously known eastern limit (56"30'N, 166"2l'E) of
distribution of immature chum salmon of the Amur
River origin.
An immature chum salmon released at 42"42'N,
179"32'W on May 29, 1980 was recovered by a
U.S.S.R. trawler off northeastern Kamchatka on
August 7, 1983. If it is assumed that this fish was
migrating near this area, this recovery extended
southeastward the previously known limits (southern
limit was at 43"57'N and 161 "OO'E and southeastern
limit was at 46"30'N, 175"30'W).
An immature chum salmon released at 60"30'N,
175"30'W on July 26, 1983 was recovered in the Karaginskii district in 1984. This recovery extended the
previously known northern limit (59"18'N, 171 "40'E)
of immaturf' chum salmon of the U.S.S.R. origin.
Pink salmon
A pink salmon released at 43"30'N, 178"30'E on
May 10, 1984 was recovered in the Bol'shaya River
on August 4, 1984. This recovery extended the previously known southeastern limit (45"29'N, 178"29'E)
of distribution of pink salmon originating from west

Kamchatka.
A pink salmon released at 44"29'N, 168"33'W on
May 16, 1984 was recovered at the northeastern
Kamchatka. This recovery extended the previously
known southern limit (47"05'N, 161"55'W) of pink
salmon originating in U.S.S.R. waters east of 170"W.

Coho salmon
A coho salmon released at 58"28'N, 179"32'W of
the Bering Sea on July 30, 1984 was recovered on the
U.S.S.R. coast in the same year. This recovery extended the previously known eastern limit (54"53'N,
171 " 13'E) of U.S.S.R. coho salmon in the Bering Sea
(Ito 1985).
5.

DISTRIBUTION

AND

ABUNDANCE

OF

STEELHEAD

TROUT AND KAMCHATKAN TROUT

Seasonal distribution and abundance of steelhead
trout and Kamchatkan trout in the North Pacific
Ocean was investigated on the basis of the biological
data collected by the Japanese research vessels during
the periods between 1972 and 1983. Most of the
catch caught in the Sea of Okhotsk and the northwestern Pacific Ocean was considered to be Kamchatkan trout because of the area of catch and time
of migration. It was concluded that male and female
trout have different patterns of seaward migration
because the frequency of occurrence of female fish in
the western area was higher than for males.
Genetic characteristics of both species was examined
on the basis of allele frequency at 37 loci. Two
populations divided by the Cascade Range of the
North American Continent, coastal and inland, were
identified from differences of allele frequency. The
North American coastal population is more similar to
Kamchatkan trout than the North American inland
population, based upon the indices of genetic distance.
The result of this study, and the fact that the only
other difference between these populations is the number of vertebrae, indicates that steelhead trout and
Kamchatkan trout are the same species (Okazaki
1985).
6.

ScALE PATTERN ANALYSES oF CHINOOK SALMON

Analyses of scale patterns of immature chinook
salmon of age 1.2 years caught in offshore areas in
1974 were conducted to identify populations. The
U.S.S.R. provided samples from the Kamchatka
River and Bol'shaya River for population identification studies. The representativeness of these samples
with the Asian standard was low. Therefore, the
mature fish samples, collected by the Japanese research vessels in waters west of 165"E during May
and July, were added to the Asian standard. Japa-
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nese research vessels had not conducted their research
activities within 200 mile zone of U.S.S.R. since 1977,
therefore, the years for analysis were restricted from
this point of view.
A comparison of the analytical results with Myers
et al. (1984) shows that the proportion of the central
Alaskan group decreased sharply in waters of the
Pacific Ocean side of the Aleutian Islands during June
and July and the proportion of the Asian group increased. On the Bering Sea side, the Western Alaskan group was dominant during June and July. The
estimated catch (in numbers) of the Asian origin
group by the mothership and landbased fisheries was
more than twice the amount estimated by Myers
et al. (1984). However, these analytical results were
preliminary so the conclusion is not considered to be
final. The reasons are as follows: the analytical results vary with the data and method of analysis, it is
judged that the northeastern Kamchatka sample is
still lacking in the Asian standard group, and the
doubtful region category is established in order to
keep the probability of misclassification to 10% or
less, a high proportion of samples was suspended from
classification (J un I to, Ishida, and So too I to 1985).
7.

ScALE PATTERN ANALYSES oF CoHo SALMON

The data collected for the Asian standard group
by the Japanese research vessels in the U.S.S.R.
coastal areas in 1975 were used for the scale pattern
analyses of coho salmon. According to the analytical
results, most of coho salmon distributed in the northwestern Pacific Ocean in 1975 belonged to the Asian
origin group and the North American origin group
was observed in waters east of 175°E and north of
50°N during July. These analytical results were
compared with the results obtained from the tagging
experiments during the period 1956 to 1984. Whereas, tagged fish from waters west of 175°E have never
been recovered in the North American coastal areas,
the results of scale pattern analysis indicated that 10
to 30% of the fish from these waters were of North
American origin (Kato and Ishida 1985).
8.

ScALE PATTERN ANALYSES oF CHUM SALMON

The results by Cook's method were compared with
the results by linear discriminant function by using
five characteristics of scale pattern. Accuracy of
identification for the standard group made no great
difference but in the offshore sample the results of
identification by these methods varied substantially
by area. The offshore scale samples collected by the
Japanese research vessels in waters west of 160°E
were compared with the coastal and river scale samples provided by U.S.S.R. From the results, it was
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judged that the two counting characters (numbers of
circuli of the first year and the second year bands)
are more effective characters than the two measuring
characters (widths of the first year and the second
year bands) for identification of the populations.
When the results of identification using these two
selected characters were compared with the result of
identification of the offshore samples using the previous five characters, it was observed that the proportion of individuals identified as of North American
origin decreased while the individuals identified as
originating in the U.S.S.R. and Japan increased in
many areas. Because the results of identification for
the offshore sample vary with the analytical method
and characters adopted, it is necessary to consider
such instabilities of the estimated proportions in interpretation for the results (Ishida, Sotoo Ito, and
Takagi 1985).
9.

ABUNDANCE OF IMMATURE SocKEYE SALMON

The catch and biological data of immature sockeye
salmon caught on the south side of the Aleutian Islands region using gillnets constructed with ten different mesh sizes in the period of July 3 and 15, 1985
were analyzed. The arithmetic mean CPUE value
obtained in 1985 was 0.82 for ocean age 1-year fish
and 0.39 for ocean age 2-year fish (Takagi and Ito
1985 ).
10.

EsTIMATION OF FISHING EFFICIENCY OF SALMON
GILLNETS

To estimate the fishing efficiency of salmon gillnets
on the high seas, research was conducted with two
sets of gillnets set at right angles and three sets of
parallel gillnets. The direction of entanglement was
estimated for right-angled gillnets in the Bering Sea
during the period of June and July. Most sockeye,
chum, and pink salmon were caught at 340°, followed
by 70° for sockeye salmon, and 250° for chum salmon.
The entanglement at 160° for all three species was the
least. The values which CPUE's in four directions
are divided by the total CPUE values in 340° and
160° (S, CPUE correction coefficient) were as follows: it was 1. 78 for sockeye salmon, 1. 77 for chum
salmon, and 1.53 for pink salmon. Mean values of
fishing efficiency estimated by parallel gillnet research
of three sets were 0.674 for sockeye salmon, 0.403 for
chum salmon, and 0.691 for pink salmon. Distance
of movement of salmon during soaking time (Vt) was
4.279 km for sockeye salmon, 6.028 km for chum
salmon, and 13.753 km for pink salmon. A conversion coefficient (Q) in relationship between CPUE
and density of fish was obtained using the above correction coefficiency (s), fishing efficiency, distance of
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movement, and length per tan of gillnet. The coefficient was 12.34 for sockeye salmon, 14.57 for chum
salmon, and 3.22 for pink salmon. From now on, it
will be necessary to consider the accuracy of these
coefficients in estimating the population numbers
(Ishida, Kawasaki, and Hattori 1985).
II.

OCEANOGRAPHY

Oceanographic conditions in the North Pacific
Ocean in the summer of 1985 were described as follows: The southward and eastward extensions of
Western Subarctic Water were weaker than in an
average year. The westward extension of the Alaskan Stream was somewhat stronger than average.
Surface water temperature was lower than in an
average year. In particular, the rise in temperature
from June to July was small and water temperature
throughout the northwestern Pacific Ocean in July
was lower than average (Hiramatsu 1985).

3.

4.
III.

1.

RESEARCH ON MARINE MAMMALS
TAKEN INCIDENTALLY BY
SALMON GILLNETS

CoLLECTION

oF

INFORMATION

oN

INCIDENTAL

TAKE OF MARINE MAMMALS

The incidental take of marine mammals in 1985 by
the mothership, landbased salmon fisheries and salmon research vessels was as follows:
Mothership-type salmon gillnet fishery: 2,747 Dall's
porpoises and four northern fur seals
Landbased salmon gillnet fishery: 781 Dall's porpoises
Salmon research vessels: 39 DaB's porpoises, one
harbor porpoise, one northern right whale dolphin,
one killer whale, and three northern fur seals (Fisheries Agency of Japan 1986a, b).

2.

CoLLECTION oF BIOLOGICAL SAMPLEs

During the 1985 fishing season, 1,213 DaB's porpoises, incidentally caught by catcher boats, were
brought to the motherships as biological samples.
U.S. scientific observers on board the motherships
conducted biological research and sampling in cooperation with Japan.
In the landbased-gillnet fishery for salmon, 16
specimens ofDall's porpoises were obtained. Salmon
research vessels obtained 14 Dall's porpoises (five dalli
type and nine truei type) and one northern right whale
dolphin. Specimens were analyzed at the National
Science Museum together with those from the landbased salmon fishery (Miyazaki 1986).

EsTIMATION oF ABuNDANCE oF DALL's PoRPOISE

Estimation of abundance of Dall's porpoises was
conducted using data on sightings obtained by the
salmon research vessels during the period from 1980
to 1985. The abundance ofDall's porpoises throughout the North Pacific Ocean was estimated to be
1,941 ( ± 1,015)x 103 (Fourier Series Estimator, FSE)
and 2,161 ( ± 738)x 10 3 (Exponential Model, EM)
(Kato 1986).
The estimated abundance of Dall's porpoises obtained from sighting surveys by the vessel dedicated
to marine mammal studies was compared with the
estimate from salmon research vessels operating in
the northwestern North Pacific Ocean during May
to June 1984. It was concluded that the estimate
based on data from the salmon research vessels possibly was underestimated because the sighting surveys
had not always been conducted in main time-space
distribution of Dall's porpoise.
RESEARCH BY THE VESSEL DEDICATED FOR DALL's

PoRPOISE RESEARCH (Hoyo maru No. 12)
The vessel dedicated for Dall's porpoise research
conducted sighting surveys for marine mammals and
catching of porpoises in the northwestern North Pacific and Bering Sea during the period from August
to September. The cruising distance for sighting surveys was 4,449 miles. A total of 1,005 Dall's porpoises were observed. Marine mammals caught were
18 DaB's porpoises, one bottlenose dolphin, and one
Pacific whiteside dolphin (Ogi et al. 1986).
The offshore boundary of truei type and dalli type
Dall's porpoises was in waters encompassed by 42° to
45°N, 150°E to 155°E, and there was little change in
the distributional pattern from May to September.
Density of Dall's porpoises was the highest in waters
near the western Aleutian Islands. By the occurrence of mothers and calves, two feeding areas were
suggested: in the central Bering Sea and in the North
Pacific Ocean on the south side of the western Aleutian Islands. However, further study is necessary to
determine the geographical range, the relationships
and annual fluctuations of the stocks in these breeding
areas (Kasuya and Ogi 1986).
Of 18 Dall's porpoises caught, seven were males
(six dalli type and one truei type) and 11 were females
(all dalli type). More than 80% of the males and
females were mature. No female individuals which
possessed corpora lutea in their ovaries and embryos
in their uteri were observed. The average age and
average body length for females which possessed a
corpus luteum, but not a corpus albicans, was 4.8
years and 177 em, respectively (Yoshioka 1986).
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5.

BIOLOGICAL STUDY OF DALL's PoRPOISES CAUGHT
INCIDENTALLY IN THE LANDBASED GILLNET
FISHERIES
Biological characters of 115 DaB's porpoises (43
males and 72 females) caught incidentally by the
landbased gillnet fishery and salmon research vessels from 1981 to 1985 were analyzed. The body
length of individuals caught ranged from 87 to 203
em with modes at 90 em and 150-160 em. The
oldest male was 8 years and the oldest female was I 0
years old. A mode was observed at ages I and 2
for both males and females. The average length at
each age was 153 em for age I, and 160 em for age
2. The proportion of females accounted for 63% of
the post-natal porpoises. The body length and age
at which 50% of the specimens reached maturity was
184 em and age 4.4 for males and 175 em and age
3.6 for females. Age determination was made in accordance with the method agreed upon at the workshop for age determination of DaB's porpoises held in
Seattle in 1985 (Miyazaki 1986).
6.

MORPHOLOGICAL STUDY OF CRANIAL BONES OF
DALL's PoRPOisEs

The morphological studies were conducted on the
cranial bones and hyoid bones for 79 mature individuals of DaB's porpoises obtained in the northwestern Pacific Ocean. In all, 53 characteristics
were compared. Main component analysis was conducted using six characteristics which are not affected
by body length and showed that it was possible to
divide, morphologically, truei type and dalli type
Dall's porpoises in offshore waters. A geographical
comparison of DaB's porpoises was conducted using
22 typical characteristics by Cluster analysis. It was
concluded that there are two groups, a coastal type
and a offshore type, for Dall's porpoises in the northwestern North Pacific Ocean (Miyazaki and Amano
1986).
CONSIDERATION OF THE INCIDENTAL TAKE RATE
BY SALMON GILLNETS
The incidental take of DaB's porpoises was analyzed using data from Japanese salmon research vessels and from U.S. and Japanese observers on board
catcher boats engaged in the mothership salmon fishery. The incidental take rate of Dall's porpoises
(number/330 tan by 10-day period and 2°X5° area)
reported by the salmon research vessels from 1979
to 1984 was higher from mid-July to early August
than from April to May in the Pacific Ocean side;
and high in mid and late July in the Bering Sea.
The incidental take rate for all months was highest
in waters close to the Aleutian Islands (0.15 at 40° to
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44°N, 0.21 at 44° to 48°N, and 0.54 in waters north
of 48°N). The rate was 0.37 in the Bering Sea. In
the current area and period of the mothership and
landbased salmon fishery, take rates were 0.49 and
0.20, respectively. No Dall's porpoises were taken
in the squid driftnet fishery, however, the numbers of
surveys were limited (19 operations at conversion rate
330 tans to one operation).
According to data from the observers on board
motherships from 1981 to 1984 (June and July), the
incidental take becomes higher as the season advances
and was more than 0.5 throughout the areas in late
July. Yearly incidental take rates ranged from 0.29
to 0.61 and the average rate was 0.44. Judging from
the incidental take of DaB's porpoises, the abundance
level did not decline (Ito 1986).
EXPERIMENT ON RECOGNITION OF GILLNETS BY
DALL's PoRPOISES
An experiment on recognition of netting was conducted by using a beluga reared in an aquarium.
The experiment was conducted by only echo-location
which used the sense of hearing of the porpoise.
Existence of recognition of netting, judgment time
when the beluga recognized netting, and distance of
recognition was measured by using the previously
trained beluga and clicks were recorded. Recognition of the netting decreased as the distance increased
and the distance at which correct response occurred
50% was 5.5 m. From the analysis of the clicks of
the beluga, their frequencies were about 100kHz,
pulse width was about 20 ps, and when the source
level was 60, 70, and 80 dB, the sound energy flux
density (SE) was calculated to be 113, 123, and 133
dB. When the noise spectrum was 30 dB and S/N
was 10, the detectable distance by each value was
calculated to be 9, 14, and 25m. It was considered
that the hands of the diver, to indicate netting, and
the wall of the water tank did influence the results
(Hatakeyama et al. 1986).
8.

7.

BASIC STUDY ON RECOGNITION OF GEAR MATERIALS BY PoRPOISES
An experiment to ascertain recognition of gear materials and recognition ability was conducted using a
beluga reared in an aquarium. Experiments were
conducted using two net types: (I) net composed of
single material thread, and (2) net with a portion
woven with air tube thread. Recognition time decreased as the mesh size increased for each type of
net and showed a shorter time for net woven with air
tube thread for same mesh size. In the experiment
to ascertain the ability to recognize thread and netting by the sense of sight (excluding the echo-location
9.
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ability) the beluga detected more readily netting and
thread where thread was 0.6 mm and 1.2 mm and
recognition ability differed by colors (Soeda et al.
1986).
10.

observed. In addition, gillnet operations were conducted by nine catcher boats equipped with supersonic sound generators. Incidental take per operation of these vessels was lower than that of vessels
with ordinary gillnets (Ogiwara et al. 1986).

ExPERIMENT ON EFFICIENCY OF A NEw SoNIC
GENERATOR

Four sonic generators (false echo-location clicks
generator) which generate randomly supersonic pulses
of 20 to 50 kHz and FM waves were loaded on the
Inari maru No. 31, a catcher boat of the Meiyo maru
fleet. The generators were used during the actual
operations from June to July 1985 and their efficiencies were examined. When the generators were in
use, the incidental catch of Dall's porpoises was low
at both ends of the net and about 80% of the catch
was concentrated at the central part of the net where
the sound waves were weaker. This trend was just
the opposite of results when the nets were used in the
ordinary way (Hatakeyama 1986).
In another experiment in which the same generators were operated in offshore areas of the U toro
Harbor, Shari in Hokkaido, when the sonic waves
were emitted, Dall's porpoises appeared to be frightened and swam away (Ishii et al. 1986).
11.

AcousTIC

ExPERIMENT

IN

THE

OKHOTSK

SEA

CoAsT oF HoKKAIDo

Supersonic pulses and clicks of killer whale were
emitted toward DaB's porpoises in the offshore of the
Utoro Harbor, Shari in Hokkaido in August 1985 and
their behavior was observed. Also, the reactions of
salmon in a mesh enclosure were observed when
sound waves were emitted (Ishii et al. 1986).
12.

GEAR MoDIFICATION TO Avom THE INCIDENTAL
TAKE OF DALL'S PORPOISE

Eighty-eight catcher boats (51% of the total) were
equipped with modified gillnet gear into which were
woven three air tube threads at the central and upper
part of the net. The gear was used during the fishing season from June to July in 1985. The numbers
of DaB's porpoise incidentally taken per operation by
the catcher boats using ordinary salmon gillnets and
using the modified gear were 0.45 and 0.35, respectively, in the whole area during the entire season.
This indicated that the ratio of incidental catch of
Dall's porpoise by the catcher boats equipped with
the air tube thread nets was 10% lower than that
by the catcher boats using ordinary salmon giBnets.
This difference was statistically significant. A comparison was made of side by side operations of catcher
boats with ordinary gillnets and those with air tube
threads and statistically significant difference was also

IV.

1.

GROUNDFISH RESEARCH IN
THE BERING SEA

REsEARCH oN BoARD CoMMERCIAL VESSELS

On board the motherships and the North Pacific
trawlers, which fished for groundfish in the Bering
Sea and Aleutian region in 1985, the major catches
were sampled for size composition and scales were
taken for age determination.
The trawl station surveys that had been conducted
since 1976 by the catcher boats attached to the motherships, which processed fish meal and surimi, were
not conducted in 1985.

2.

REsEARCH oN BoARD RESEARCH VESSELs

The following three groundfish research operations
were conducted using Japanese fishing vessels in the
Japan-U.S. cooperative research in 1985 (Fisheries
Agency of Japan 1985a).
(a) Longline survey on groundfish stocks
The longline survey was conducted in the Aleutian
region and the eastern Bering Sea in 1985 on the
same scale as in 1984. In this survey, which was the
seventh year in the Aleutian region and the fourth
year in the eastern Bering Sea, the longliner Fukuyoshi maru No. 8 (499.70 gt; 670 hp), chartered by
JAMARC (Japan Marine Fishery Resource Research
Center), conducted 61 longline operations (one per
day) for 64 days from May 16 to July 18. The main
objective was to determine annual changes in abundance and length composition by depths (101 to
1,000 m) of the major species such as sablefish and
Pacific cod caught by the bottom longline gears.
Tagging experiments were also conducted to study
the movements and migration of sablefish.
The longline gear used was identical in structure
to that used since 1978 with each 100m groundline
having 45 hooks at the end of 1.2 m gangions. Squid
was the only bait used. At each station, 160 hachis
were set at right angles to the isobath in depths of
101 to 1,000 m. Soak-time averaged five to six
hours.
The total catch of fish during the research operations in the eastern Bering Sea and the Aleutian
region was 15 7, 787 individuals. The dominant species taken was Pacific cod (64, 754 individuals or
41.0 % of the total catch), followed by sablefish
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(41,212 or 26.1 %), giant grenadier (19, 795 or 12.5%),
halibut (5,053 or 3.2%), arrowtooth flounder (4,524
or 2.9%), and Greenland turbot (3,519 or 2.2%).
These five species constituted 88.0% of the total
catch.
In the eastern Bering Sea, CPUE (catch per hachi)
of sablefish was highest in Region II in southeastern
waters and lowest in Region IV in northern waters
but the difference by geographical area was small.
CPUE was higher on the continental slope in depths
deeper than 300m than in the 201 to 300 depth zone
of the upper part of the continental slope and on the
continental shelf.
CPUE of sablefish in the Aleutian region was high
in the eastern area and low in the western area. As
in the eastern Bering Sea, CPUE by depth was high
on the continental slope and very low on the continental shelf.
CPUE of Pacific cod in the eastern Bering Sea was
high in Region IV and low in Region II. CPUE
by depth was high in the l 0 l to 300 m depth zone
of the continental shelf and the upper part of the continental slope. Few Pacific cod were distributed in
depth zones greater than 40 l m.
CPUE of Pacific cod in the Aleutian region was
high in the eastern area and low in the western area.
CPUE by depth was the same as that in the eastern
Bering Sea.
(b) Research on groundfish stocks using trawl gear
In the eastern Bering Sea, the chartered stern
trawler Daikichi maru No. 32 (349.96 gt; 1,230 hp;
Hokuten-type) conducted surveys in the fourth JapanU.S. large scale cooperative survey on the continental
shelf in the 100 to 600 fathom depth zone for 106
days from May 25 to September 8. Trawling was
conducted at 388 stations with bottom trawl. The
main objective of these surveys was to estimate standing crop of groundfish inhabiting the continental slope
and to collect biological information on length and
age composition and feeding habits.
The survey was divided into two legs: 184 trawling
operations were conducted during the first leg and
204 operations in the second leg. Three hundred
and fifty-five trawl operations were conducted to obtain the basic data for estimation of standing crop of
groundfish. In addition, there were 12 night operations with a mid-water trawl for squids, 12 fortyeight hour continuous operations aimed at clarification of daily movements of groundfish, from mid
waters to bottom waters, and nine unsuccessful operations. The survey area was stratified into nine strata
by area and by depth zone and at each station 60minute standard tows were planned and water tern-
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peratures were taken by XBT at every other station.
Catches of fishes, squid, octopus, and shrimp were
weighed by species to obtain the catch composition
and the numbers of crab were counted by species,
by sex, and by sizes-large, medium, and small
(Teshima 1985).
(c)

Tests on trawl gear to reduce the incidental
catch

In place of tests on the development of trawl gear
to reduce incidental take of prohibited species which
had been conducted for the past three years, tests
were conducted in the eastern Bering Sea with selective trawl gears to compare the incidental take of
sablefish among species for which the catch quotas
were extremely limited.
Two stern trawlers, Hokuyu maru No . 68 (349.80 gt;
1,230 hp Hokuten-type) and Kaiun maru No. 65
(349.82 gt; 1,230 hp; Hokuten-type) chartered by
JAMARC (Japan Marine Fishery Resource Research
Center) conducted surveys in two areas of southwest
of Pribilof Islands and of northwest of Unimak Island
in the eastern Bering Sea for 29 days from July 22 to
August 19. Modified gears were limited to two
types, a hanging chain type and a hexagon large
mesh inner wing type. Side by side operations of
30-minute tows were conducted by the test vessel
equipped with these modified nets and the control
vessel equipped with the standard nets. Data were
obtained from 120 sets. The plan of the experiment
was deliberated fully with the Northwest and Alaska
Fisheries Center, U.S. Department of Commerce.
The experiment was designed to provide a comparison of six elements, two each of trawl nets, vessels, and areas, as well as the total effect of all elements. The catches of five species, pollock, Pacific
cod, sablefish, halibut, and flounders other than halibut, were analyzed using five different statistical techniques to determine the effect of each element (vessel,
net, and survey area) on the catch.
The results showed that the hanging-chain type net
was not very effective in reducing the catch of pollock, the main target species, but was effective in
reducing incidental catch of sablefish and halibut.
Results with the modified net, which used a hexagon
large mesh in the wings, fluctuated widely so it could
not be concluded that the modified net was effective
in reducing the incidental catch of sablefish and halibut. It is considered possible to develop a gear
which would have a greater efficiency of selectivity
by adjusting the interval and length of the hanging
chain and hanging rope (Mori 1985).
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(d) Tagging experiments
In connection with the longline survey, sablefish
were tagged and released throughout the research
areas. Taggings were conducted laying emphasis on
small-sized sablefish (less than 60 em in fork length)
caught in waters shallower than 600 m. Anchortype tags were attached at the base of the first dorsal
fin of sablefish. The total number tagged was 3,608:
1,427 in the Aleutian region and 2,181 in the eastern
Bering Sea. Since 1979, 11,579 sablefish in the Aleutian region and 18,539 sablefish in the eastern Bering
Sea were tagged and released. During the longline
surveys, 12 tagged sablefish and one tagged Pacific
cod were recovered.
V. GROUNDFISH RESEARCH IN
THE NORTHEASTERN PACIFIC
1.

RESEARCH oN BoARD CoMMERCIAL VEsSELS

On board most of the Japanese North Pacific
trawlers and the North Pacific longline-gillnet vessels
operating in the northeast Pacific in 1985, the major
species were measured and scales were collected for
age determination.

2.

RESEARCH ON BOARD THE RESEARCH VESSEL

Research on groundfish stocks by Japan in 1985
was conducted during the following activities of the
Japan-U.S. cooperative survey (Fisheries Agency of
Japan 1985a).
(a)

Longline survey on groundfish stocks

As a continuation of the survey in 1984, research
on groundfish stocks was conducted using the longliner
Fukuyoshi maru No. 8 for a total of 52 days from July
22 to September 11 following the survey in the Bering
Sea and the Aleutian region. The general objectives
and methods were as noted for the Bering Sea. Fortyseven longline operations were conducted using longline gears at 47 stations (one per day) in the Shumagin-Southeastern Region. The results obtained
are summarized as follows: a total of 140,435 individuals were caught from 47 operations. Of those,
the dominant species was sablefish (95,314 or 67.9%),
followed by giant grenadier (14,368 or 10.2%), Pacific cod (8,951 or 6.4%), shortspine thornyhead
(6,136 or 4.4%), and arrowtooth flounder (5,289 or
3.8%). These five species constituted 92.6% of the
total catch.
The average catch rate (number per hachi) of
sablefish on the continental slope (201 to 800 m) was
as high as 13.69 and 13.62 in the Shumagin and
Southeastern Areas, respectively, and was as low as

11.95 in the Yakutat Area but the difference of CPUE
by area was smaller than before. By depth, the
catch rate of sablefish was high in waters deeper than
401 or 501 m in the Yakutat and Southeastern Areas
of the eastern region, but it was high in depths of 201
to 500 m in the Shumagin and Chirikof Areas, i.e.
more fish taken in shallower waters than in the eastern region.
The catch rate (number per hachi) of Pacific cod
in depth zones of 101 to 300m by INPFC area was
high in the western region (Shumagin, Chirikof,
and Kodiak Areas) and ranged from 3.82 to 3.95.
In the Yakutat and Southeastern Areas of the eastern
region, CPUE was as low as 1. 79 and 1.23, respectively. CPUEs of Pacific cod by depth was highest
in depths of 101 to 200m, followed by that in depths
of 201 to 300m. Few Pacific cod were found in
depths of 400 m and greater.
(b) Tagging experiments
In connection with the longline survey, a total of
4,144 sablefish, mainly 60 em and smaller in fork
length, were tagged and released in the ShumaginSoutheastern Areas from July 22 to September 11.
Anchor-type tags were attached at the base of the
first dorsal fin of sablefish. During the longline surveys, 51 tagged sablefish and one tagged Pacific cod
were recovered.
(c) Recoveries of tagged fish
Since the recoveries noted in the INPFC Annual
Report for 1984, a total of 894 sablefish have been
reported recovered up to August 1985. Of these,
154 were sablefish tagged and recovered by Japan
with trawl nets and longlines (Fisheries Agency of
Japan 1985b).
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SALMONID RESEARCH
This section of the report summarizes the 1985 research on high-seas salmonids-research that was
largely in response to mandates in Articles III l (a)
and III 1 (d) of the Protocol Amending the International Convention for the High-Seas Fisheries of the
North Pacific Ocean. The research was in eight
major areas: (1) sampling and tagging in the western
North Pacific Ocean and central Bering Sea in cooperation with the U.S.S.R., (2) analysis of tag recovery data from the 1985 and earlier tagging experiments, (3) scale pattern analysis to determine the
stock origins of chinook salmon in the area of the
Japanese mothership and landbased driftnet (LBDN)
fisheries, (4) studies dealing with the age determination, food habits, and distribution of steelhead trout,
(5) u.s. observer coverage of Japanese high-seas
salmon fisheries, (6) sampling for coded-wire tagged
salmonids, (7) entanglement of salmon, marine mammals, and sea birds in gill nets fished for squid, and
(8) the distribution of fishing effort in the LBDN
salmon fishery.

U.S.-U.S.S.R. CooPERATIVE SALMONID TAGGING
The United States and the U.S.S.R. cooperated in
a high-seas sampli~g and tagging program in 1985
that was similar to the 1983-84 programs (Harris
1985; Harris 1986). Purse-seine sampling (100 sets)
by a U.S.S.R. research vessel was spread over four
cruises from May 2 to August 2. U.S. scientists participated in the middle two cruises, collecting catch
data, biological data, and scale samples. As in the
previous 2 years, the U.S.S.R.'s Pacific Scientific
Research Institute of Fisheries and Oceanography
(TINRO) granted the University of Washington's
Fisheries Research Institute (FRI) full co-proprietorship of the detailed data from the survey. The main
study area was the same as in 1983-84 (viz., 42°50° N. lat., 175° E. long.-180°, and 53°-58° N. lat.,
175° E. long.-180°), but numerous sets were outside
these sectors. Chum salmon made up over one-half

the catch, and sockeye salmon (mainly age .1) were
second in relative abundance. The abundance of
pink salmon was surprisingly low in the North Pacific sector. More salmonids were tagged and released in 1985 than in 1984. Releases consisted of
250 sockeye salmon, 5 79 chum salmon, 148 pink
salmon, 17 coho salmon, 34 chinook salmon, and 2
steelhead trout.
HIGH-SEAS TAG RECOVERIES
Fourteen U.S. or U.S.-U.S.S.R. tags from salmonids that had been released on the high-seas were
returned to FRI between October 1, 1984 and September 30, 1985 (Fisheries Research Institute 1985).
Most notable was the recovery, on north Sakhalin,
of a tag from a chum salmon that had been released
as an immature fish in area E7544. Another chum
salmon, tagged and released in area E7556 and recovered the following year in Shelekova Bay, provided new information on the distribution of immature chum salmon from the N. Okhotsk-Gizhiginsk
region. Other coastal recoveries of sockeye salmon
(4), chum salmon (4), pink salmon (2), and coho
salmon (2) confirmed known ranges of represented
regional stocks.
STOCK ORIGINS OF CHINOOK SALMON
FRI researchers conducted three studies that elaborated on their 1984 scale pattern analysis of the
origin of chinook salmon in the area of the high-seas
fisheries (Myers et al. 1984).
1. Scale data and linear discriminant function
(LDF) classificatory results from the 1984 study were
used (a) to examine racial trends in chinook salmon
scale patterns, (b) to evaluate the representativeness
of the four regional categories established in the 1984
study, and (c) to evaluate the possible effects of highseas stock composition on the results reported in the
1984 study (Myers 1985).
Generally, scales from Asian stocks had the smallest
zones and lowest circulus counts, scales from western
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Alaskan stocks had the largest zones and widest circulus spacing, and scales from British Columbia stocks
had the narrowest circulus spacing and the highest
circulus counts. Scales from the British Columbiasoutheastern Alaskan transboundary stocks and the
central Alaskan stocks were intermediate.
However, because of the suspected presence (in the
Asian samples) of scales from non-preferred body
areas, and because of variations in the quality and
sources of scales between years, there is no certainty
that the observed trends strictly are due to racial differences.
The scale patterns of individual stocks
within regions were sometimes very different from
each other-even more closely resembling stocks in
other regions. Some individual stocks had high LDF
classificatory error rates, and plots of the group centroids in new, six-region LDF models showed that the
component stocks within the Asian and central Alaskan regions are sometimes widely separated in multivariate space. A cluster analysis indicated that both
regional and individual stock categorizations are
somewhat arbitrary in terms of scale pattern similarity.
The procedure used by Myers et al. (1984) to correct for errors in the classificatory scheme was based
on the assumption that the stock proportions in the
high-seas population and the inshore runs were similar. Deviations from this assumption can result in
classificatory errors, and such errors are more likely
when classificatory accuracies are low (often for the
central Alaska standard) or when samples are small
(as for the landbased fishery area).
2. Potential biases in the 1984 study, stemming
from the suspected presence of scales from non-preferred body areas in samples from Asia and Japanese
mothership and research vessels, were investigated by
(a) examining the variability of scale characters associated with body area, (b) comparing the body area
codes used by the Japanese Fisheries Agency (]FA)
with those used by FRI, and (c) comparing scale
characters from paired samples--one collected by FRI
biologists; the other collected by Soviet biologists
(Knudsen and Davis 1985).
Of 10 categories of scale characters tested, only 2
showed no significant body zone effect: (a) large distance ratios (the size of a zone or zones divided by
the size of all zones combined) and (b) circulus count
ratios (the number of circuli in a zone divided by the
number of circuli in all zones combined). Stock
identification analyses using the LDF technique were
affected by such factors as the particular characters
entered into the LDF, the discriminatory power that
each biased scale character contributed to the function, the direction of bias for each character, the
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magnitude of the bias relative to the magnitude of the
distances separating the standards, the size of each
standard's multivariate dispersion, and the particular
body area from which the scales were selected.
Visual criteria used by FRI personnel were effective in identifying non-preferred scales (INPFC body
area C) in the Japanese mothership and research vessel samples. Agreement averaged 89% (across vessels) between codes assigned by ]FA at the time scales
were collected and codes independently assigned by
FRI at the time scales were measured. Therefore,
bias due to scale quality in the high-seas unknowns
used by Myers et al. (1984) probably is not a serious
problem.
Comparison of scale characters from samples collected by U.S. and Soviet biologists indicated a consistent bias toward smaller mean scale size and lower
circulus number in samples collected by Soviet biologists. However, the extrapolation of these results
to the study described by Myers et al. (1984) is difficult because the body area providing the scales used
is not known.
The potential biases in the results of Myers et al(1984) were discussed by Myers (1985) and Knudsen
and Davis (1985). Despite the biases, the estimated
regional composition of the high-seas chinook catches
[reported by Myers et al. (1984)] is an improvement
over the single earlier work (also involving scales) to
determine the origin of chinook salmon on the highseas.
3. Myers et al. (1984) indicated that chinook
salmon stocks from central Alaska contributed more
fish to the high-seas fishery than the stocks from
Kamchatka, and nearly as many as the stocks from
western Alaska. The magnitude of the estimated
high-seas catches of central Alaskan chinook (annual
average 130,000) was nearly twice the average commercial catch in the coastal waters of central Alaska.
Either the high-seas fishery was exploiting central
Alaska stocks at a high rate or the stocks were much
more abundant than the inshore commercial catches
would indicate. The abundance (catch+escapement)
of chinook salmon in central Alaska was estimated
from historical catch statistics (commercial, sport, and
subsistence) and recent estimates of escapements furnished by the Alaska Department of Fish and Game
(ADFG). This provided a basis for determining the
likelihood that central Alaskan stocks have contributed an average of over 100,000 chinook salmon annually to the high-seas fisheries since 1964 (Rogers
1985). From these data it was conservatively estimated that from 1976 to 1984 the average annual
chinook salmon run to central Alaska was 400,000
fish. The catches of chinook salmon in central Alaska
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from 1976 to 1984 averaged 84,000, or just 21% of
the estimated regional runs. Estimates of chinook
escapements to the Susitna River (the largest chinook
stock in central Alaska) averaged 293,000--easily
large enough to sustain the high-seas catches estimated
by Myers et al. (1984).

STEELHEAD TROUT STUDIES

Criteria were developed by U.S. scientists to identify annuli and spawning checks on steelhead trout
scales and otoliths. Japanese and U.S. age determinations for scales collected during 1976-81 Japanese
research vessel operations were then compared (Davis
and Light 1985). Recognition of freshwater age 1.
steelhead was based on examination of known-age
scales and otoliths collected from high-seas, codedwire tagged recoveries. Three different freshwater
patterns were identified: (1) no freshwater annulus,
(2) a weak, indistinct, or ambiguous annulus, and (3)
several checks, including both false annuli and a true
annulus. Annuli on the scales and otoliths of fish
aged as 2. were more distinct than those of age I. fish.
Age 3. fish typically had the first freshwater annulus
close to the focus, many more circuli were laid down
in the second freshwater summer than in the first, and
the third annulus appeared immediately before the
transition from freshwater- to ocean-type circuli. Fish
with freshwater ages 4. and 5. also had the first freshwater annulus close to the focus.
Spawning checks on the scales were identified by
resorption of circuli, primarily along the dorsal and
ventral sides, and spawning checks on the otoliths
were identified by a dramatic narrowing of an opaque
band (ocean summer growth) along the ventral lobe.
However, there is presently no way to validate the
identification of spawning checks in high-seas scale
and otolith collections. Spawning checks occurred
most frequently at the second ocean annulus, and the
proportion of females with spawning checks (28%)
was higher than that of repeat-spawning males (20%).
Crystalline otoliths, (featureless, transparent, or
milky otoliths that do not show clear hyaline and
opaque bands) were encountered among the highseas samples. In samples of scales and otoliths collected from Japanese research vessels during 1983-84
and motherships in 1984, regenerated scales ranged
from 43 to 77% and crystalline otoliths ranged from
11 to 13%. Agreement between readable scale and
otolith age determinations was 73-94% for freshwater
ages and nearly 100% for ocean ages.
FRI and JFA biologists agreed on 46-68% of the
freshwater ages and 86-96% of the ocean ages in the
1976-81 Japanese research samples. FRI biologists

detected more age groups and more freshwater age 1.
steelhead than JFA biologists. Freshwater ages 2.
and 3. and ocean ages 1. and 2. were found by biologists from both agencies to predominate in all
years. The criteria developed in this study should
help to establish and maintain consistency in FRI age
determinations, but studies are needed to determine
the accuracy of ages assigned to many of the observed
growth patterns, particularly because of the lack of
agreement on freshwater ages by FRI and JF A biologists.
The food habits of steelhead in the North Pacific
Ocean were studied by analysis of stomach contents
(Light 1985). Samples collected during the 1983Japanese research vessel and 1984 mothership operations were grouped by oceanographic domains (Transitional, Western Subarctic, West-Central Subarctic
and East-Central Subarctic, and Alaskan Stream),
and stomach content data were analyzed by various
indices of relative importance, diversity, and dietary
overlap. Steelhead in all domains consumed prey
from four major taxa: fish, squid, polychaetes, and
crustaceans. A fifth group contained miscellaneous
taxa (most prominently, pteropods) and unidentifiable
contents. Fish (especially juvenile Atka mackerel,
threespine stickleback, and lanternfish) and squid [especially majestic squid (Berryteuthis magister)] collectively contributed 98% of the total prey biomass, and
accounted for 38% of prey abundance. The remaining biomass was distributed among taxa with numerous, low weight individuals, e.g. crustaceans (hyperiid
amphipods) and pelagic polychaetes (family Alciopidae). Based on an index that incorporates both
numerical and gravimetric abundance of the prey
and accounts for unequal sample sizes, the diets of
steelhead sampled in the Transitional Domain were
the most diverse, and had the most even distribution
of prey within the 15 in 1983 were the least diverse
(nine prey categories) and the least evenly distributed. When prey were divided into as many distinct
taxa as possible, there was little overlap in the diets
of steelhead from different oceanographic domains.
The least overlap was between the Alaskan StreamWestern Subarctic (1983) domains, because squid, the
dominant food item in the Western Subarctic, were
nearly absent from the diet of steelhead sampled in
the Alaskan Stream. Monthly comparisons of prey
overlap within and between domains showed that
dietary overlap for steelhead collected in different
areas and at different times was extremely variable,
but sample size differed considerably between months
and this may have obscured any trends in time and
area differences. Generally, steelhead trout and Pacific salmon appear to feed on prey from the same
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taxa, although the literature does not report either
threespine sticklebacks or pelagic polychaetes in diets
of salmon sampled on the high seas.
Surface temperatures and distribution of steelhead
trout relative to the boundaries of the Japanese drift
gill-net fishery for flying squid (Ommastrephes bartrami)
were determined by analyzing 1972-83 Japanese
salmon research vessel data (Walker and Burgner
1985). The drift-net squid fishery operates in the
region east of 170° E. long., south of a monthlyadjusted boundary. During June-September, when
the squid fishery is open, steelhead were most abundant in waters with surface temperatures of 10-l4°C,
east of 170° E. long. Highest and lowest catches per
unit of effort (CPUE's) and catches occurred at temperatures varying widely between months. Total
catches and CPUE of steelhead were both low when
compared to Pacific salmon species. Comparison of
the maximum temperatures of occurrence with
monthly l5°C and l2°C isotherms relative to the
fishery boundary indicated that steelhead are unlikely
to be encountered along the northern border of the
squid fishery zone in June and August, that they may
be encountered in very low densities in July, and
that there is potential for more significant incidental
catches in September. October-December temperatures do not preclude the presence of steelhead in the
squid fishery area, but the distribution of steelhead
relative to temperatures is unknown for these months.

U.S. OBsERVER CovERAGE OF jAPANESE
HIGH-SEAS SALMON FISHERIES

Four U.S. observers were stationed aboard each of
the four Japanese salmon motherships that fished in
the U.S. Exclusive Economic Zone (EEZ) in 1985.
During the fishing season, all four motherships left
the U.S. EEZ once and returned. The U.S. observers were transferred to Japanese fisheries patrol
boats when the motherships left and transferred back
to the motherships to continue sampling when the
motherships returned into the EEZ.
The observers collected scales from 3,326 chinook
salmon for use in continent-of-origin studies of chinook
salmon in the mothership fishing area inside the U.S.
EEZ, and scales from 383 steelhead trout. The steelhead trout were frozen in the round and returned to
Seattle for additional biological studies.
The pattern of fishing for the fleets in 1985 was the
same as in 1978-84. Each fleet of 43 catcher boats
set gill-nets in late afternoon and retrieved them early
the next morning. Catches were transferred daily to
each of the four motherships. The catcher boats
moored at fore and aft weighing stations and catches
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were transferred in mesh bags. Each bag contained
a single species of salmon. The U.S. salmon observer could not monitor all catch weights because
the catcher boats off-loaded at both stations with
about 1-minute intervals between weighings and 9
minutes between the arrival of consecutive catcher
boats. In addition, six catcher boats (scouts) delivered fish on an irregular schedule and catches were
not always weighed. Overall, 42% of the catcherboat landings (5,590) were sampled by observers.
Observers later compared their catch records with
those furnished by the mothership business office.
Few discrepancies were found between records.
Catcher boats (scout boats excluded) from the four
fleets were sampled with nearly the same frequency.
The test of the hypothesis that all catcher boats were
sampled uniformly in the four fleets was not rejected
at p=O.Ol.
Since the observers monitored about 42% of all
landings within the U.S. EEZ, it was of interest to
see if they observed landings of the same magnitude
as those not observed but reported by the mothership
fleets. One way of comparing the two sets of data
(observed vs reported) is to group the catches by
weight interval and tabulate and plot the resulting
frequency distributions. Observed and reported landings by species were selected for each day in which
the salmon observer saw 14 or more catcher boats
deliver. Of the 2,335 landings observed, 2,289 were
selected along with 2,336 associated reported landings
(scout boats were excluded). Resulting frequency
distributions for the landings appeared similar for all
species except pink salmon. Because of the large
discrepancy between the frequency distributions of
observed and reported pink salmon landings, data
from the years 1984 and 1983 were analyzed. The
results in 1985 differ markedly from what was observed in 1984 and 1983 when there was little dif..
ference between observed and reported catch-frequency distributions of any species of salmon.
The distribution of reported landings of pink salmon
in 1985 appeared very flat with an inordinate proportion of larger catches compared to the distribution of
observed landings. The distribution of observed
landings showed a higher-than-expected frequency of
small landings. To explore reasons for dissimilarity
in observed and reported pink salmon landings, mean
catch and catch per unit of effort (CPUE) values
were calculated by species.
A randomized t-test statistic was calculated by 10day period from June 14 to July 29 to test the hypothesis that the mean catch of the observed distributions of sockeye, chum, coho, and chinook salmon
differed to some degree by time period. From the
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third period on, however, pink salmon landings diverge drastically for the two categories. The data
were further stratified to examine the effect of boat
location on observed and reported CPUE of pink
salmon.
Daily CPUE values were calculated from the catch
and fishing effort of observed and reported boats
fishing adjacently during July 17-28. Time trends
in CPUE for the observed and reported classes appeared similar for sockeye, chum, coho, and chinook
salmon. The trend lines for observed and reported
classes crossed each other or touched in all the above
species. Pink salmon exhibited a completely different
trend. The other four species show CPUE oscillating
with a trend toward a slight-to-sharp increase in
CPUE later in July, whereas pink salmon CPUE decreased at a consistent rate more uniformly for observed than reported. More importantly, the time
trend lines of observed and reported pink salmon
CPUE never touched. The slope of the linear trend
in differences of CPUE between observed and reported landings of pink salmon was highly significant
(t= -6.05, 10 d.f.). The difference in CPUE's for
observed and reported pink salmon landings is difficult to explain since the selected boats fished adjacently with the same amount of gear.
It was concluded from the above that observed
pink salmon landings are not representative of the
reported landings. Therefore, the randomness of the
location fished by observed and reported boats were
examined with computer simulation studies; the complete analyses are presented in Dahlberg and Murphy
(1985 ).
Landings monitored by salmon observers are not
representative of landings which are not monitored
but reported by the fishing company. The differences appear to be related to the nonrandom distribution of catcher boats appearing at the sampled
weigh station. Therefore, it is recommended that a
random set of catcher boats be selected by the salmon
observer in conjunction with the fleet commander so
that those vessels selected for sampling can be directed
to the weigh station where the salmon observer is
present.

SAMPLING FOR CODED-WIRE TAGS

Sampling for coded-wire tagged salmonoids was
conducted by U.S. observers on board Japanese salmon motherships in 1985, by Japanese and U.S. scientists on board Japanese research vessels from January 1985 to September 1985, and by U.S. observers
on board foreign groundfish vessels operating in the
North Pacific Ocean and Bering Sea from January

1984 to August 1985.
U.S. observers on board Japanese salmon motherships examined 50,695 salmonoids for missing adipose
fins in 1985. Nine chinook, two sockeye, one chum
and one pink salmon without an adipose fin were
sampled; none contained coded-wire tags. The incidence of coded-wire tagged chinook salmon found
in the Japanese mothership fishery contrasts sharply
with their incidence in groundfish catches in the
Bering Sea-Aleutian area. Nearly 13,000 fish were
examined in the mothership fishery and no tags were
found while 4,200 chinooks sampled in groundfish
catches yielded 6 coded-wire tags. For the second
time since the inception of the observer program in
1978, crews on catcher boats were requested to return
steelhead to the motherships for sampling by the observers. The observers examined 383 steelhead and
found 19 fish with missing adipose fins. Frozen samples of whole steelhead, including those with missing
adipose fins, were returned to Seattle for further biological studies. These fish yielded 7 coded-wire
tags.
Nineteen steelhead without adipose fins were recovered on Japanese research vessels in 1984; codedwire tags were detected in 13. In 1985, an additional 14 coded-wire tags were recovered from 30
steelhead landed on Japanese research vessels. Release and recovery data for all coded-wire tags recovered from Japanese research vessels in 1984 and
through September 1985 were reported by Dahlberg
and Fowler (1985). One tag recovered from a steelhead in 1985 represents the second occurrence of
Alaska steelhead trout in the operating area of the
Japanese Mothership Salmon fishery.
Of 64,401 salmon examined by U.S. groundfish
observers in 1984, 248 were missing adipose fins. In
the 248-fish sample, coded-wire tags were detected
and decoded in 214 (188 chinook, 25 coho, and 1
chum salmon). Over four times as many salmon
were examined by observers in 1984 as in 1983, and
tag recoveries went from 40 to 214. The greatest
increase in tag recoveries was in the Gulf of Alaska
where only 1 was recovered in 1983, but 143 were
recovered in 1984. The recovery of coded-wire tags
more than doubled (from 31 to 64) along the Pacific
coast. The Bering Sea-Aleutian area produced seven
recoveries in 1984 compared to only one in 1983.
One of the seven recoveries was a chum salmon taken
at 55°22' N. lat., 164°25' W. long. on August 11.
The fish, which was released near Hoodsport, Oregon,
was the first chum salmon bearing a coded-wire tag
ever taken in the Bering Sea. Six tag-bearing chinook
salmon were taken in the Bering Sea in 1984. All
had received their coded-wire tags in 1980-83- two
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in Oregon (Willamette and Alsea rivers), two in
British Columbia (Robertson Creek and Atnarko
River), and two in southeastern Alaska (Baranof Island and Stikine River).
Through September, 1985, 45 additional tags were
recovered from salmon sampled on foreign groundfish
vessels-41 chinook and 4 coho salmon.
ENTANGLEMENT STUDIES

In cooperation with the U.S. Coast Guard (USCG),
personnel of the National Marine Fisheries Service
(NMFS) Auke Bay Laboratory conducted 36 days
of research on the high-seas gill-net fisheries for squid
in the central North Pacific from August 15 to September 20, 1985 (Ignell eta!. 1985). In addition to
catch data, information on the vessels, fishing techniques, equipment, and schedules was also collected.
USCG personnel boarded 15 gill-net vessels, and
NMFS scientists observed 5 deployments and II retrievals of gill nets, which took 3 to 4 hours to deploy
and 6 to 9 hours to retrieve. Different sized boats
fished different lengths of gill net-ranging from 7 to
• 30 nautical miles (nm). Nets were set each evening.
Retrieval usually started 3 to 4 hours before sunrise
and continued through the morning . No salmon or
marine mammals were identified in the observed
catch; however, more observations are needed before
definite conclusions regarding incidental catches are
possible. The squid gill nets caught few birds relative to salmon gill-net fisheries : 28 entangled birds
were counted in 53.4 nm of gill net observed.
A single day's catch ranged from 871 to 8,256 squid
and 5 to 530 tuna. Average catchfnm for squid,
tuna and pomfret was 127, 9.4, and 78.9, respectively.
There was no gill net discarded from the 11 fishing
vessels observed while retrieving.
Sighting surveys of marine mammals, seabird populations, and marine debris were undertaken while the
vessel was in transit. Overall, I, 113 nm of marine
mammal transects were conducted in the study area
south of 47° N. lat., and an additional 383 nm of
surveys were conducted north of 47° N. lat. Sixtynine seabird transects (118.3 nm) south of 47° N. lat.
and 18 transects (31.8 nm) north of 47° N. lat. were
conducted while the ship was underway. No great
concentrations of birds were observed. Debris surveys covered 2,356 nm, resulting in a sighting rate of
3.4 discarded gill nets per 1,000 nm. Average length
of discarded gill net was approximately 50 m.
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DISTRIBUTION OF FISHING EFFORT IN THE
jAPANESE LANDBASED DRIFT-NET FISHERY

The question of what determines the distribution
of fishing effort in the Japanese landbased drift-net
fishery for salmon (LBDN) was addressed by Ignell
and Dahlberg (1985). A plausible hypothesis was
proposed that fishing effort is distributed to maximiz~
the value of catch. The analyses gives some support
to this hypothesis. By constructing a crude measure
for the value of catch, it was found that this value
measure, at times, positively correlated with the
amount of fishing effort during some fishing periods.
It was also found that fishermen tended to fish in
areas in which variability in the value of the catch
was small. In other words, fishermen chose to fish
in areas that minimize the risk of poor catches- a
strategy commonly called risk aversion. The reader
is cautioned that this analysis and perhaps any analysis of catch value is fraught with difficulties. It is
recommended that a more thorough analysis of catch
value be undertaken before significant weight is given
to this portion of the analysis.
Results do suggest that if the LBDN fishery is to
maximize the catch of pink and chum salmon of Asian
origin, the redistribution of fishing effort westward
should not reduce its ability to do so. Catch rates of
pink and chum salmon are usually greatest west of
155° E. long.
However, the desire to harvest sockeye and coho
salmon requires fishing effort directed at areas east
of 155° E. long. Sockeye and coho salmon are virtually absent west of 155° E. long., even when data
are aggregated over all fishing periods and the 7 years
studied in the analysis. Stock composition estimates
for the months of May and June, and for fishing areas
east of 160° E. long., suggest that about 89% of the
sockeye catch is of Asian origin (Meyers and Harris
1983). There are no published estimates of coho
catches of Asian origin by the LBDN fishery. The
results of tagging and scale analyses are inconsistent;
however, there are no indications that the majority
of age 2.1 fish, the predominant age group in the
LBDN area, are of Asian origin.
Briefly, the problem is this: fishermen in the Japanese LBDN fishery, to harvest Asian origin sockeye
and coho salmon, must fish in areas that North American sockeye and coho inhabit. Furthermore, it appears that the harvest of these species may be required
for the fleet to maximize the value of the catch or
minimize the risk of poor catches, even though CPUE
estimates for the most abundant salmon species, chum
and pink salmon, are greatest west of 155° E. long.
Note carefully that although effort redistribution to
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the west will greatly increase the density of effort for
those western statistical areas; some areas in years
past have supported an even greater intensity of fishing effort. For example, in May 1975-1,316,104
tans of gill net were recorded in INPFC statistical
area 6544E. Average fishing effort for the month
of May in the entire LBDN fishing area since 1978
is less than 1.3 million tans. Conceivably then, the
entire LBDN fishery could be confined to one 2° X so
statistical area and still not equal this historical level
of fishing effort. Thus, the issue is not over-intensifying fishing effort in a geographical area but the
ability to harvest Asian origin fish and to achieve
maximum value for the catch.
Potential resolution to these problems requires increased or better information. An in-depth study of
the economics of the catch by the LBDN fleet and
the relationship of the value of the catch to a 2° x
so·statistical area and fishing period is one such area
of needed research. Economic information supplemented with better stock composition estimates could
then provide the necessary ingredients for fully understanding the dynamics of this fishery and its impact
on North American salmon.
MARINE MAMMAL RESEARCH
INCIDENTAL TAKE OF MARINE MAMMALS

Two U.S. and one Japanese biologists monitored
the incidental take of marine mammals aboard catcher boats of the Japanese salmon mothership fishery.
A total of 370 gill-net operations (6.S%) were monitored in the U.S. EEZ and 449 (6.4%) in all mothership fishery areas. The mean take rate (number of
Dall's porpoise per gill-net operation) using standard
gill nets in the U.S. EEZ was 0.58. In 1985, 50%
of the catcher boats in each fleet were equipped with
modified gill nets- with three strands of hollow tubes
present along the midline of the net. One U.S. observer in each fleet monitored modified nets. The
observed mean take rate using modified nets was 0.41
(n= 130). There was no detectable difference in the
take rate of modified and standard gill nets, however,
sample sizes were inadequate.
Total incidental take of Dall's porpoise was estimated using data collected by the observers aboard
catcher boats in conjunction with the number of gillnet operations. The estimated take inside the U.S.
EEZ was 2, 760 animals (95% confidence limits:
1,710-3,517). Total take for the entire mothership
fishing area was estimated to be 3,239 animals (95%
confidence limits: l ,856- 4,349). These estimates do
not include incidental take by the salmon landbased
fishery or the high-seas gill-net fishery for squid.

Northern fur seals (Callorhinus ursinus) were observed
entangled on five occasions and were released alive.
Two of these were momentary entanglements near the
vessel during retrieval.
BIOLOGICAL SAMPLING

One U.S. biologist was aboard each mothership
operating inside the U.S. EEZ. They collected biological samples and data from all marine mammals
returned by the catcher boats. Outside the U.S.
EEZ in the Bering Sea, Japanese nationals collected
the biological specimens.
A total of957 DaB's porpoise, including 6 truei color
type, were collected and dissected inside the U.S.
EEZ. Nine were collected south and 97 north of the
U.S. EEZ. This was 39 % of the total reported take
of 2,749; 25% were released alive and the remainder
were lost during retrieval.
Age determination comparisons between U.S. and
Japanese scientists indicated differences between readers. To improve accuracy of age determination a
workshop was held July 15- 19, 1985 in Seattle, Washington. Methods of preparation and counting growth
layers of tooth specimens were compared. Method
of preparation did not affect precision of age determination; however, preparation with multiple sections for each tooth allowed selection of the best area
for counting layers. More accurate age determinations were possible if other characters such as openness of the pulp cavity were used. In older porpoise
there is difficulty distinguishing between true and accessory growth layers. Multiple readings of each
specimen are needed to detect unreliable readings.
Difficulties in age determination result in inaccurate
information on other life history parameters.
Sighting data were collected in June and July l98S
aboard the Japanese catcher boats and patrol vessels
in the western North Pacific Ocean and Bering Sea
for estimation of the abundance of Dall's porpoise.
Estimates based on data collected from 1978 to 1984
were 1.0 to 1.5 million porpoise, depending on strip
width.
CRAB RESEARCH
Crab research in 1985 included the annual trawl
survey for red king crab (Paralithodes camtschatica), blue
king crab (P. platypus), tanner crabs (Chionoecetes bairdi
and C. opilio) and Korean hair crab (Erimacrus isenbeckii). The 1985 Eastern Bering Sea (EBS) trawl
survey (June 6 to September 3) was conducted aboard
the FJV Argosy (chartered private vessel) and the RJV
Alaska (chartered from the University of Washington) .
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TABLE I. Abundance estimates (millions of crabs) for EBS crab species in the Pribilof, Bristol Bay and Northern
districts, from NMFS surveys, 1983-85.

P. camtschatica (Pribilof and Bristol Bay)
Females

Males
Size 1

<110

110- 134

>134

Total

<90

>89

Total

Grand
Total

1983
1984
1985

43.3
81.8
13.7

10.4
12.6
10.1

1.5
3.1
2.5

55.2
97.6
26.3

24.3
57.6
6.9

9.7
17.6
6.8

34.0
75.1
13.7

89.2
172.7
40.0

Total
9.4
3.4
0.7

Grand
Total
12.2
4.8
1.2

P. platypus (Pribilof)
Males
Size 1
1983
1984
1985

<110
0.6
0.5
0.06

110- 134
0.8
0.3
0.2

Females
>134
1.3
0.6
0.3

Total
2.8
1.3
0.5

<90
0.2
0.3
0.2

>89
9.2
3.1
0.5

P. platypus (Northern)
Males

Females

Size 1

<105

105- 119

>119

Total

<80

>79

Total

Grand
Total

1983
1984
1985

1.8
1.4
0.5

1.6
0.6
0.4

3.5
1.6
1.1

6.9
3.6
1.9

0.2
0.2
0.1

2.4
0.5
0.2

2.7
0.7
0.2

9.6
4.3
2.1

C. bairdi
Males
Size 1
1983
1984
1985

- - - - --

Females

<85

85- 129

>129

Total

<85

>84

Total

Grand
Total

133.3
71.9
32.8

72.8
46.1
22.3

12.7
9.0
6.1

218.8
127.0
61.2

233.1
120.0
42.2

47.6
34.4
15.9

280.7
154.4
58.1

499.5
281.4
119.3

C. opilio
Females

Males
Size 1

<110

>109

Total

<65

>64

Total

Grand
Total

1983
1984
1985

1,836.0
1,316.8
581.9

22.1
74.0
40.7

1,858.1
1,390.8
622.6

1,844.7
1,149.5
378.8

56.9
42.7
2.9

1,901.6
1,192.2
381.7

3,759.7
2,583.0
1,004.3

Erimacrus isenbecki i
Females

Males
Size 1

<90

>89

1983
1984
1985

0.6
0.8
0.5

4.1
2.7
2.2

I

Total

Total

4.7
3.5
2.8

0.8
0.3
0.2

Grand
Total
5.4
3.8
3.0

Carapace width in mm.

This report considers recent trends m abundance
which can be compared to historical data given in
Otto et a!. (1984) and Stevens (1985). More exten-

sive accounts of the EBS research, including the distribution of commercial stocks and trends m sizefrequency distributions are given m Stevens and
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Macintosh (1985).
Areas covered by the 1984 and 1985 surveys were
similar and included all commercially important concentrations of crabs in the EBS. The survey consisted of 358 successful trawl tows and covered an
area of approximately 132,000 square nm. Sampling
procedures were identical to those of previous surveys.
ABUNDANCE OF KING CRABS

Red King Crab
Estimated abundance for all size-sex groupings decreased from 1984levels (Table I), but decreases were
statistically significant (P<0.05) only for juvenile
( < 110 mm) males and total females. The abundance of legal males, although stable, remains low in
a historical sense. The abundance of females above
the median size at maturity (89 mm) is now at its
lowest recorded level.
Blue King Crab
The abundance of Pribilof District blue king crab
(Table I) has been declining since 1981. While
female abundance has been more stable during this
period than male abundance, statistically significant
(P<0.05) declines occurred from 1983 to 1984 and
from 1984 to 1985. Declines in male abundance for
all size groups occurred but were not statistically significant. All segments of the population are at their
lowest recorded levels.
In the Northern District, declines in the abundance
of all size-sex groups occurred but were not statistically significant (P<0.05). All segments of the stock
are now at their lowest recorded levels.
ABUNDANCE OF TANNER CRAB

Chinoecetes bairdi
While there is some evidence for separate stocks of
C. bairdi in the Bering Sea (Somerton 1981 ), they are
currently managed as a single unit. Over the past
year, significant (P<0.05) declines in abundance occurred for small ( <85 mm) males, intermediate (85129 mm) males and small females (Table 1). The
abundance of large males and females also declined
but this decline was not statistically significant. Due
to the scarcity of small crab we expect a continued
decline in abundance. The proportions of the population occurring south of 58° N. lat. are 66, 76, 98
and 73% for small, intermediate, large, and total
males, respectively, and 57, 98, and 71 for immature,
mature, and total females, respectively.

Chionecetes opilio
The population of C. opilio in the Bering Sea is immense, relative to other crab species, and ranges from
the Bering Strait to Unimak Island. Clines in average size and reproductive parameters are gradual and
continuous and are not indicative of separate stocks.
The abundance of all size-sex groups declined significantly (P<0.05) from 1984 to 1985 over the entire
EBS. It is worth noting that although legal minimum size is 78 mm, recruitment to the fishery currently takes place at 95 to 100 mm and that most of
the catch consists of crab larger than I 09 mm. The
proportions of the population occurring south of 58°
N. lat. are 32, 68, and 35% for small, large, and total
males, respectively, and 25, 40 and 25 % for small,
large, and total females, respectively.
ABUNDANCE OF KoREAN HAIR CRAB

Very few juvenile or female hair crab have been
taken during the survey, so abundance estimates primarily reflect the distribution of large males. These
show a major center of abundance in the Pribilof Islands area and a minor one just north of the Alaska
Peninsula, with low densities in between. The abundance of Korean hair crab declined in all areas for
all size-sex groups (Table I). The annual declines
were not statistically significant individually but seem
to be a continuation of trends observed from 1981
onward.
GROUNDFISH RESEARCH
The Northwest and Alaska Fisheries Center
(NWAFC) of the U.S. National Marine Fisheries Service (NMFS) conducted or cooperated in 22 groundfish-related surveys in 1985; II groundfish assessment
surveys, 2 hydroacoustic assessment surveys, 3 ichthyoplankton surveys, and 6 special studies surveys.
The primary purpose of these surveys was directly or
indirectly related to management of the crab and
groundfish resources in U.S. waters from California
to Norton Sound, but they also provided information
to the U.S. fishing industry and data for scientific
investigations.
The NWAFC has established a plan of resource assessment in which survey activity is more concentrated each year on a rotating basis in one of three
major geographical regions (Bering Sea, Gulf of Alaska, and Washington-Oregon-California). The emphasis in 1985 was in the Bering Sea where, as will
be described later, survey activity was expanded.
The 1985 NWAFC surveys, by the major geographical region along with brief descriptions of the
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purpose, area and time, vessels, and gear, are given
in Tables 2-4. Narrative descriptions follow.

BERING SEA-ALEUTIAN IsLANDS REGION

As previously mentioned, 1985 was the year of the
triennial (more intensive) survey in the Bering Sea.
In addition to the summer crab-groundfish survey,
done annually with bottom trawls, the more northern
waters of the Bering Sea, including Norton Sound,
were sampled with bottom trawls; mid water concentrations of Walleye pollock (Theragra chalcogramma)
were assessed acoustically; and groundfish in continental slope waters were assessed by a cooperating
Japanese vessel (the latter survey is described in the
section of this report dealing with research by Japan).
Other surveys in the Bering Sea during 1985 were a
winter crab-groundfish survey in the southeastern
Bering Sea and a U.S.-U.S.S.R. cooperative groundfish survey in the Aleutian Islands region (Table 2).
1. Winter Crab-Groundjish Survey-The primary purpose of the survey was to study the reproductive condition of red king crab (Paralithodes camtschatica) but
distribution and abundance data were also collected
on groundfish and other species of crab. Temperature and salinity profiles were also collected throughout the survey area. In addition to these standard
data collections, stomachs were collected from 519
groundfish for studies of winter feeding habits and
about 300 Pacific halibut (Hippoglossus stenolepis) and
Pacific cod (Gadus macrocephalus) were tagged and released to investigate stock movements.
2. Summer Crab-Groundjish Survey--This was the 13th
in a series of annual surveys to assess the condition of
crab and groundfish stocks on the continental shelf
of the eastern Bering Sea. In this triennial year,
sampling of shelf waters was extended beyond the
standard sampling area to cover the northern waters
between St. Matthew and St. Lawrence islands. Data
from these surveys provide the primary source of information for the annual " Condition of Resources"
report used to establish catch quotas for eastern Bering
Sea crab and groundfish by the North Pacific Management Council. In addition to obtaining an extensive collection of catch information and biological
data (147,000 length measurements, 6,500 age samples and 2,000 stomachs for feeding studies) 945 Pacific cod were tagged for migration studies. Experiments to measure relative fishing powers between the
U.S. survey vessels and between the cooperating U.S.
and Japanese vessels were also conducted. Finally,
there were studies to examine the diurnal patterns in
the vertical distribution of pollock.
3. Norton Sound Survey- This was the fourth in a se-

ries of triennial surveys to assess the local red king
crab population. Distribution and abundance data
are also collected for groundfish during these surveys
even though there are no commercial concentrations
of groundfish in Norton Sound.
4. Eastern Bering Sea Hydroacoustic Survey-There were
two hydroacoustic-midwater trawl surveys in the eastern Bering Sea in 1985-an assessment of midwater
concentrations of age 1 and older pollock in June and
July to supplement assessment data from the 1985
NWAFC bottom trawl survey, and a survey of age 0
pollock. The later survey was part of a continuing
effort to determine the feasibility of measuring yearclass strength at age 0. This was the third in a series
for each survey, there having been hydroacoustic assessments of age 1 and older pollock in 1979 and 1982,
and of age 0 pollock in 1982 and 1984. The combined results from the hydroacoustic and bottom
trawl surveys provide (on a triennial basis) biomass
estimates and an assessment of the biological condition of the overall pollock population. These, in
turn, are compared with the annual assessments provided by fisheries and bottom trawl survey data.
5. U.S.-U.S.S.R. Cooperative Survey-This was a joint
effort between the NWAFC, which provided a scientific investigator, and the Soviet Pacific Scientific
Research Institute of Fisheries and Oceanography
(TINRO), which provided the vessel and main scientific complement. This survey was a continuation
of the 1985 U.S.-U.S.S.R. cooperative survey in the
Gulf of Alaska, and sampled continental shelf and
upper slope waters along the Aleutian chain from the
Islands of the Four Mountains (170° W. long.) to
Attu Island. This survey provided assessment data
on groundfish to supplement that obtained during the
1980, 1983, and 1986 NWAFC triennial surveys in
the Aleutian area.

GULF OF ALASKA

There were 13 surveys in the Gulf of Alaska in
1985; 2 groundfish trawl surveys, a pollock hydroacoustic survey, sablefish (Anoplopomajimbria) trap and
longline surveys, and a number of special studies on
pollock and sablefish (Table 3).
1. Pollock Shelikof Strait Hydroacoustic Survey--This is
the fourth in a series of annual acoustic surveys to
assess the abundance and biological condition of the
spawning population of pollock in Shelikof Strait.
Data from this survey are the primary source of information for the annual assessment of this population, which is the main spawning concentration of
pollock in the Gulf of Alaska. The spawning population, which supports a large fishery, was assessed
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TABLE 2.

Groundfish surveys conducted by the Northwest and Alaska Fisheries Center in the Bering Sea in 1985.

>
z

Sampling Information
Survey
I.

Primary purpose

Winter crab-groundfish survey
Summer crab-groundfish survey

2.

3.

4.

5.

Norton Sound survey

Eastern Bering Sea
hydroacoustic survey

U.S.-U.S.S.R.
erative survey

coop-

Study winter distribution
and biological condition of
crab & groundfish stocks
Continue annual assessments of crab & groundfish
stocks started in 1973
Continue triennial assessments of crab & groundfish
in Norton Sound area
Continue triennial assessment of midwater age 0
and older pollock
Assess condition of groundfish in the Aleutian Islands

a NOAA vessel
Chartered vessel
e Foreign cooperative vessel
CSTD=conductivity-salinity-temperature-depth instrument
XBT = expendable bathythermographs
b

Area

Vessels

Survey Period

Southeastern Bering Sea
continental shelf south of
58°N. lat.
Eastern Bering Sea continental shelf from Alaska
Peninsula north to St.
Lawrence Island
Norton Sound east of
167°W. long.

Miller
Freemana.

Jan. 26-Feb. 15

Eastern Bering Sea continental shelf and slope from
Alaska Peninsula to about
62°N. lat.
Islands of Four Mountains
to Attu Island

Morning
Starb

Gear
83/ 112' eastern otter
trawl, CSTD, XBT

Stations
47

z
c::

>
t"'
::0
ttl

"C

0

Alaskab
Argosyb

June ! - Sept. 12

83{112' eastern otter
trawl, CSTD, XBT

373

::0
'":l

::0
00
<.n

Argosyb

Poseydon°

Sept. 13-0ct. 10

June 6-Aug. 24

July 20-Aug. 7

83/ 112' eastern otter
trawl, XBT

69

Diamond 1,000 &
Marinovich mid-water trawls, XBT

141 tows,
7,800nm of
trackline

141/199' trawl

~

0

::0
'":l
;:z::

107

~

C":l

'">:!
.....

C":l
C":l

0

a::

a::
.....

rn
rn
......
0
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TABLE 3. Groundfish surveys conducted by, or in cooperation with, the Northwest and Alaska Fisheries Center and the Auke Bay Laboratory in the
Gulf of Alaska during 1985.
Sampling Information
Survey

Primary purpose

I.

Pollock Shelikof
Strait hydroacoustic
survey

2.

Fisheries-oceanographic experiment
(FOX)

Continue annual assessments of spawning pollock
in Shelikof Strait started in
1981
Study eggs and larvae of
pollock and associated environmental conditions

3.

U.S.-U.S.S.R. cooperative groundfish
survey

Assess condition of groundfish in central and western
Gulf of Alaska

4.

U.S.-ROK cooperative survey

Assess condition of groundfish in central Gulf of Alaska
Assess year-class strength
of groundfish from abundance of age 0 and older
age groups.
Continue annual assessments of abundance at
standard index sites
Begin a series of sa blefish
assessment surveys, using
longlines
Determine spawning period for sablefish

5.

6.
7.

Young-of-the-year
survey
Sa blefish trap survey
Sablefish longline survey

Sa.

Sablefish spawning

8b.

Sablefish larvae survey
Sablefishjuvenile tagging
Sablefish longline
gear experiments
Sablefish longline and
trap experiments

Be.
8d.
Be.
9.

Rockfish hydroacoustic survey

Study distribution oflarvae
Determine migration patterns of juvenile sablefish
Test efficiency of new, automatic baiting machine
Compare catches of sablefish from longlines and
traps
Study feasibility of using
hydroacoustic assessment
techniques for rockfish

NOAA vessel
Foreign cooperative vessel
c Chartered vessel
CSTD =conductivity-salinity-temperature-depth instrument
XBT=expendable bathythermographs

Area

Vessels

Survey Period

Gear

Stations

Shelikof Strait from Cape
Chiniak to Chirikof Island

Miller
Freeman•

Feb. 20-Mar. 29

Diamond I ,000
trawl, XBT, CSTD

57 tows,
3,076 nm of
trackline

Shelikof Strait and western
Gulf of Alaska

Miller
Freeman a
Discoverera
Poseydonb
Poseydonh

Apr. 2-June 8

Bongo and Neuston
nets, Tucker trawls,
XBT, CSTD, current meters
141/199' trawl

Pusan 851 b

July 19-Aug. 15

Outer continental shelf and
upper slope from Middleton Island to Islands of
Four Mountains
Kodiak Island and Shumagin Gulley
Kodiak Island and
Peninsula

Ala~ka

Mar. 31-July 15

627

443
~

Alaskac

Aug. 22-Sept. 9

167/207' bottom
trawl

76

61' high opening
shrimp trawl

114

ttl

rJ>

ttl

>
~

0

:I:
t:l:l

><:
Cape Cross to Dixon Entrance

JohnN.

Cobb a

July !-July 28

Conical traps, bongo
nets, CSTD

57 trap lifts

i

ttl

c:::
Aug. 6-Sept. 10

Longlines,
bongo nets

II

Jan. 28-Feb. 3

Bongo nets

4

Murre lla

May 25-May 29

Neuston net, CSTD

Murre II•

Aug. 5-Aug. 16

Jigging lures

john N.

June 3-June 12

Longline

June 13-June 27

Longlines and
conical traps

Sept. 11-Sept. 22

High-rise eastern
and rope mid-water
trawls

Cape Cross to Dixon Entrance

John N.

Cape Ommaney-lower
Chatham Strait, Southeastern Alaska
West coast of Baranof Island, southeastern Alaska
Sitka area

Murre

Cape Cross to Dixon Entrance
Chatham Strait

Cobb a

ua

tl

30

~

rJ>

Cobb a
john N.

Cobb a
Cross Sound area

z

:=i
ttl

]ohnN.

Cobb a

16

a

b

O"l
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four separate times during the 1985 survey. The
study provided age-specific population number and
biomass estimates.
2. Fisheries-Oceanographic Experiment (FOX)-This was
the first year of a multidiscipline, multiagency study
of Shelikof Strait pollock and the environment in
which the species spawns and the young develop.
The study attempts to relate environmental conditions to the survival of eggs and larvae and the success of year classes. The primary agencies involved
are the NWAFC and Pacific Marine Environmental
Laboratory, but the U.S.S.R. also provided a vessel
to assist in the investigations. These agencies investigated the atmospheric and hydrographic environment as well as the egg and larval stages of pollock
and food of the larvae. The initial phase of this
study, in early April, was a survey of the horizontal
and vertical distribution and abundance of pollock
eggs, which is a continuation of investigations that
have been conducted annually since 1980. The second stage, in early May, was designed to locate and
map the distribution of larvae and study the feeding,
growth, and behavior of the larvae. The final phase,
carried out by the U.S.S.R. research vessel, was to
describe the later distribution of larvae later in May
and early June.
3. U.S.-U.S.S.R. Cooperative Groun4fish Survry- This is
a continuation of cooperative efforts between the
NWAFC and TINRO involving a U.S.S.R. research
vessel and scientists from the two agencies. The
outer shelf and upper continental slope were sampled
by the Soviet vessel Posrydon with bottom trawls during April-July in the central and western Gulf of
Alaska from Middleton Island to 170° W. long. on
the south side of the Aleutian Islands. The principal
objective was to assess the distribution, abundance,
and biology of major species of groundfish.
4. U.S.-Republic of Korea (ROK) Cooperative SurvryThis was a continuation of cooperative efforts between the NWAFC and the Fisheries Research and
Development Agency of Korea involving the Korean
research vessel Pusan 851 and scientists from the two
agencies. Sampling was with bottom trawl gear in
July and August in the Kodiak Island and Shumagin
Gulley areas. The principal objective was to assess
the abundance and biological condition of groundfish.
5. Young-of-the-Year-Survey-This was the second of a
planned series of surveys to assess the distribution and
abundance of age 0 groundfish, with emphasis on
pollock. Hydroacoustic censusing, midwater trawling, and bottom trawling were used to detect and
sample age 0 and older fish in bays and other nearshore waters along Kodiak Island and the Alaska

Peninsula.
6. Sablejish Trap Survry-This was a continuation of
annual trap surveys at standard indexing sites off
southeastern Alaska that were initiated in 1978. The
purpose is to monitor the relative abundance and biological condition of sablefish at four sites in this area.
A total of 1,017 sablefish were also tagged and released, tissue samples were taken to study the influence of depth of capture, gear type, and time of
year on flesh quality, and surface plankton tows were
made to sample larval sablefish.
7. Sable.fish Longline Survry-Sablefish stocks off southeastern Alaska were sampled by longline during August and September. This was the first in a planned
series of surveys with longlines designed to replace or
supplement the trap surveys described above. Stations were mainly those sampled in this area since
1978 during the Japanese longline sablefish survey.
8. Sable.fish and Fishing Gear Experiments- A series of
surveys was conducted by the Auke Bay Laboratory
of the NWAFC January to August 1985 to study life
history characteristics of sablefish and to evaluate assessment methods. In late January to early February, an ichthyoplankton survey was carried out in
the Cape Ommaney-lower Chatham Strait area to
determine the spawning period of sablefish. In May,
the distribution of sablefish larvae was studied off the
west coast ofBaranoflsland. These studies were continued via the sampling of larvae in June through
August done in conjunction with the trap and longline surveys of adult sablefish described above. Tagging experiments on juveniles were also conducted in
the Sitka area to study migrations of sablefish originating in waters of southeastern Alaska. Gear experiments involved tests of the efficiency of a new
automatic baiting machine for longlines, tests of how
well the bait remained on the hooks while setting the
gear, and a comparison of longline and trap catches
at selected index sites off southeastern Alaska.
9. Rockfish Hydroacoustic Survry- This was a feasibility
study to determine the value of hydroacoustic techniques to estimate the abundance of near-bottom
dwelling species, with emphasis on rockfish. Trawls
of the " high-rise eastern " and " rope-wing " midwater types were used to sample the hydroacoustically
detected schools of fish for species composition and to
provide a basis for estimating abundance from the
hydroacoustic signals.

WASHINGTON-0REGON-CALIFORNIA

Four surveys were conducted off the west coast by
the NWAFC and cooperating agencies in 1985 (Table
4 ). They included a bottom trawl survey of Pacific

TABLE 4.
!985.

Groundfish research surveys conducted by the Northwest and Alaska Fisheries Center and cooperating agencies in the west coast region in

Sampling Information
Survey
I.

Pacific ocean perch
survey

2.

Sablefish abundance
indexing

3.

U.S.-U .S.S.R. cooperative
groundfish
survey

4.

n
b

U.S.-U.S.S.R. cooperative ichthyoplankton survey

Primary purpose
Determine changes in the
population size and biological parameters since the
1979 survey
Obtain catch per unit effort data at index sites to
monitor population trends
Survey groundfish inhabiting the continental shelf
and upper continental
slope
Sample
ichthyoplankton
off the west coast

Area

Vessels

Washington and Oregon
coast

Marathona

Survey Period
Apr. !- May 30

Gear

Stations

90/ 105' noreastem
trawl, XBT

214

-

,.,
i:':i

IJ>

i:':i

,.,>
0

::c
t:=

-<
Washington and Oregon
coast

Peregrinen

Aug. 11-Sept. 20

Conical and rectangular sablefish traps

80

Washington coast

Mys Babushkinab

May 23-June 9

141 / 199' demersal
trawl

32

>-l

::c
i:':i
c::::

z

:=i
i:':i
0

IJ>

Washington, Oregon, and
northern California

Mys Babushkinab

Apr. 19-May II

Bongo nets

124

~

>-l

i:':i
IJ>

Charter vessels
Foreign cooperative vessel

O"l

~
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ocean perch (Sebastes alutus), a foreign cooperative survey of groundfish inhabiting the upper continental
slope, a trap survey of the sablefish resource, and an
ichthyoplankton survey.
1. Pacific Ocean Perch Surv0'-This survey, repeating
a resource assessment done in 1979, was implemented
to determine changes in population size and structure
after six years of controlled harvests aimed at rebuilding depressed stocks of Pacific ocean perch. Successful bottom trawl hauls were made at 214 stations on
important grounds off Washington and Oregon. The
relative efficiency of various types of bottom trawls
was assessed in an effort to improve the comparability
of 1979 and 1985 results.
2. Sablifish Abundance Indexing-The monitoring of
changes in sablefish abundance through the use of
traps has continued since 1979. The survey design
has been modified to sample more sites with fewer
repetitions. In 1985, eight index sites off Washington
and Oregon were sampled. Comparisons of the catching efficiency of rectangular and conical traps concluded with the decision that future sampling will be
with the more efficient, easier to use conical trap
exclusively.
3. U.S.-U.S.S.R. Cooperative Groundfish Survry- This
was the second year that the U.S. and U.S.S.R. cooperated in a survey of the groundfish inhabiting the
upper continental slope. In 1985, a Soviet vessel,
with a participating U.S. scientist aboard, sampled
32 stations off southern Washington as an extension
of the area surveyed off Oregon in 1984. Primary
objectives were to determine the distribution, abundance, and biological characteristics of key groundfish species, such as Dover sole (Microstomus pacificus),
arrowtooth flounder (Atheresthes stomais), and sablefish.
4. U.S.-U.S.S.R. Cooperative Ichthyoplankton SurvryThe eighth cooperative survey to investigate the seasonal distribution of ichthyoplankton off the coasts of
Washington, Oregon, and northern California was
conducted in 1985 by Soviet and U.S. scientists
aboard a Soviet vessel.
U.S. OBSERVER COVERAGE OF FOREIGN
AND JOINT VENTURE GROUNDFISH
FISHERIES
The year 1984 was the eighth year that foreign and
joint venture fisheries have operated under The Magnuson Fishery Conservation and Management Act of
1976 (MFCMA), which required foreign vessels to
accept observers. In 1984, the NWAFC sent 490
U.S. fisheries observers to sample aboard vessels from
Japan, Republic of Korea (South Korea), U.S.S.R.,

Taiwan, Federal Republic of Germany (West Germany), Portugal, and Spain. The purposes for placing scientific observers on foreign and joint venture
fishing vessels within the U.S. 200-mile FCZ were: to
collect data that could be used to estimate the foreign
and joint venture groundfish catches, to determine
the incidental catches of species whose retention is
prohibited by U.S. regulations, to provide biological
data needed to assess the status of the various stocks
of fish, and to report on suspected violations of U.S.
fishing regulations. Adequate funding in 1984 enabled the observer program to achieve an overall
observer coverage of 83% (foreign vessel days sampled by observers). This represented 24,175 days
that observers sampled aboard foreign vessels which
spent a total of 28,975 vessel days on the fishing
grounds. Observer coverage by major fishing region
in 1984 was 82.0% in the Bering Sea-Aleutian region,
86.9% in the Gulf of Alaska region, and 90.7% in
the Washington-Oregon-California region.

BERING SEA-ALEUTIAN ISLAND
GROUNDFISH FISHERY

The estimated foreign catch of groundfish in 1984
was 1.192 million t, up 6.0% from the 1983 catch of
1.125 million t. Walleye pollock ( Theragra chalcogramma) dominated the catch, 78.2%. The combined
catches of the three categories of flatfish-yellowfin
sole (Limanda aspera), turbots and other flatfishe
accounted for 15.6% of the catch, and Pacific cod
(Gadus macrocephalus) made up 4.9%. As in previous
years, Japanese vessels landed the largest portion of
the catch, 71.9%.
U.S. vessels delivered just over 35 7,500 t of groundfish to foreign processing vessels in joint venture fisheries. The 1984 catch represents a 69% increase over
the 1983 catch. Walleye pollock (66.3%), Atka mackerel (Pleurogrammas monoptrygius) (10.1 %), yellowfin
sole (9.2%), Pacific cod (8.6%), and other flatfishes
(4.8%) were the major targets of the joint venture
fisheries.
The incidental catch of salmon (Oncorhynchus spp.),
Pacific halibut (Hippoglossus stenolepis), king crab
(Lithodes and Paralithodes spp. ), and tanner crab
(Chionoecetes spp.) in the foreign and joint venture
groundfish fisheries were estimated for 1984. It was
estimated that about 16,500 salmon (51 t) were taken
as incidental catch in the foreign fisheries and that
67,600 salmon (160 t) were caught in the joint venture fisheries. The comparative incidental catches in
the 1983 foreign and joint venture fisheries were
18,200 fish and 24,500 fish, respectively. Chinook
salmon (0. tshawytscha) and chum salmon (0. keta)
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were the primary species of salmon taken in the foreign fishery making up 58% and 39% of the catch,
respectively. Chum salmon accounted for 97% of
the incidental salmon catch in the joint venture fisheries.
The estimated incidental catch of halibut in the
foreign groundfish fishery was 518,300 fish (2,128 t),
which represented a 1% increase over the 1983 incidental catch. The incidental catch of halibut in
the joint venture fisheries (254,300 fish, 617 t) was
down 7% from 1983.
The incidental catches of tanner crab in 1984 increased over those of 1983 in the foreign fishery, but
decreased in the joint venture fisheries. In the foreign fishery the estimated number of crab increased
from about 2.5 million to 2.6 million, and in the joint
venture fisheries it decreased from 543,900 to 436,900
crab. The foreign incidental catch was composed of
C. opilio (63%), C. bairdi (17%), C. angulatus (16%),
and C. tanneri (4%). The joint venture incidental
catch was composed of C. bairdi (63%), and C. opilio
(37%).
The incidental catches of king crab decreased in
both fisheries in 1984. The incidental catch of
292,000 crab in the foreign fishery was down 28%
and the 399,000 crab taken in the joint venture fisheries was down 37%. Red king crab (P. camtschatica)
made up nearly all (99.8%) of the incidental catch
in the joint venture fisheries. In contrast, the foreign
incidental catch consisted of golden king crab (L.
aequispina) (64%), red king crab (32%), blue king
crab (P. platypus, 3% ) and L. couesi (I%).
GULF OF ALASKA GROUNDFISH FISHERY
The total estimated catch by foreign vessels in the
Gulf of Alaska in 1984 was 123,700 t, down 16%
from 1983. Walleye pollock and Pacific cod were
the predominant species- accounting for 80% and
13% of the catch, respectively. Japanese vessels
landed 65% of the catch, and 33% was landed by
South Korean vessels. The catch of groundfish by
U.S. trawlers participating in joint ventures was nearly 219,600 t, which was about 54% greater than the
catch landed in 1983. Pollock accounted for almost
94% of the catch.
The incidental catch of salmon in the foreign
groundfish fishery in 1984 was 12,000 fish-up 25 %
from 1983. The incidental catch of salmon increased
precipitously in the joint venture fishery in 1984-from 4,253 to 63,800 fish (a 15-fold increase) . The incidental salmon catch in the foreign fishery was primarily chinook salmon (92 % ) and chum salmon
(6%). Chinook salmon account 99% of the joint

venture catch of salmon.
The foreign groundfish fishery took 361,900 halibut
(1,506 t) in 1984--down 48% from 1983. The joint
venture fisheries took 165,700 halibut in 1984 compared to 98,571 in 1983. This was an increase of
68%.
The incidental catch of tanner crab by the foreign
groundfish fishery in 1984 decreased 71 % from that
of 1983. The 1984 catch was 8,900 crab. The incidental catch in the joint venture fisheries decreased
from 103,000 crab in 1983 to 41,700 crab in 1984.
Two species of tanner crab, C. bairdi and C. tanneri
accounted for almost all the foreign incidental catch
of tanner crab; 73% and 19% respectively. C. bairdi
accounted for 99.6% of the joint venture catch.
The incidental catch of king crab in the foreign
fisheries decreased, whereas, it increased in the joint
venture fisheries in 1984. The estimated catch of
1,500 king crab in the foreign fishery was 31% lower
than the 1983 catch. The catch of 5,482 king crab
in the joint venture fisheries was greater than the
1983 catch of 4,454 king crab. The foreign incidental catch of king crab was composed of red king
crab (61 %), golden king crab (11 %), L. couesi (11 %),
and blue king crab (17%). Red king crab made up
86% of the incidental catch in the joint venture
fisheries.
WASHINGTON-OREGON-CALIFORNIA PACIFIC
WHITING (HAKE) FISHERY
The foreign fishery for Pacific whiting (Merluccius
productus) was resumed by Poland and the U.S.S.R.
in 1984. These two nations landed 14,772 t of Pacific whiting. The joint venture fishery landed approximately 79,650 t of groundfish in 1984, of which
about 99% (78,900 t) was Pacific whiting. The 1984
catch of Pacific whiting by the joint venture fishery
was almost 9% greater than that caught in 1983.
The total incidental catch of salmon in the Pacific
whiting fisheries (foreign and joint venture) was
10,255 fish, twice the number taken in 1983. Chinook
salmon made up 55% of the incidental catch, coho
salmon (0. kisutch) (35%), pink salmon (0. gorbuscha)
(4 % ), and chum salmon and sockeye salmon (0. nerka)
(6 % combined).
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