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LETTER OF TRANSMITTAL 

In compliance with Article III ( 1) (f) of the International Convention for the 
High Seas Fisheries of the North Pacific Ocean and Rule 29 of the Rules of Pro
cedure, it is my pleasure as Chairman of the International North Pacific Fisheries 
Commission to present my compliments to the Contracting Parties and their Com
missioners and to transmit herewith the report described below. 

This report summarizes the activities of the International North Pacific Fisheries 
Commission during the year terminating with the adjournment of its 23rd Annual 
Meeting, held in Tokyo, Japan, from October 18 through November 5, 1976. It 
contains a summary account of the 23rd Annual Meeting, a brief resume of ac
tivities during the interim period between annual meetings, and summaries of 
investigations which the three national fishery research agencies carry out under the 
planning and coordination of the Commission. The views expressed in these 
research summaries are those of the authors and not necessarily those of the Com
mission. Annual reports of the Commission are printed separately in the English 
and Japanese languages. The accuracy of translation is the responsibility of the 
Secretariat. 

KENJIRO NISHIMURA 

CHAIRMAN 
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I. REPORT OF THE 23RD ANNUAL MEETING-1976 

1. INTRODUCTION 

The International Convention for the High Seas 
Fisheries of the North Pacific Ocean was brought 
into force on June 12, 1953, with the exchange of 
ratifications among Canada, Japan, and the United 
States. The purpose of the Convention was to 
ensure that the fishery resources of the Convention 
area are maintained at the level of maximum sus
tained productivity. The Convention established 
the International North Pacific Fisheries Commis
sion, which promotes and coordinates scientific 
studies and recommends conservation measures as 
required to accomplish the purpose of the Convention. 
The Commission is composed of three national 
sections, each consisting of not more than four mem
bers appointed by the governments of the respective 
Contracting Parties. The Commission meets at least 
once annually, and oftener when necessary, and 
conducts its business between meetings through its 
permanent Secretariat in Vancouver, Canada. The 
following is a report of the Commission's 23rd An
nual Meeting, the only meeting held during 1976. 

2. TIME AND PLACE OF MEETING 

The 23rd Annual Meeting of the International 
North Pacific Fisheries Commission was held in 
Tokyo, Japan, from November I to 5, 1976 under 
the chairmanship of Commissioner Kenjiro Nishimu
ra. During the two weeks immediately preceding 
the plenary sessions of the Commission, meetings of 
the Standing Committee on Biology and Research 
and its various sub-committees were held. Com
missioner .Juro Osoegawa of Japan chaired those 
meetings and Dr. Fukuzo Nagasaki of Japan acted 
as scientific convenor. The Standing Committee 
on Finance and Administration met during the 
period November 2-5, with Commissioner Shinichiro 
Asao of Japan as Chairman. The Ad Hoc Com
mittee on Abstention met under the chairmanship 
of Mr. Clifford R. Levelton of Canada on November 
2 and 4. This Committee's Scientific Sub-Committee 
and Editorial Sub-Committee each met on October 
28 and 29. 

3. PARTICIPANTS 

Persons participating in the 23rd Annual Meeting 
are listed in Appendix I of this report, which also 
shows committee assignments. Changes in Commis
sion membership which occurred during the year 
are indicated on the inside front cover of this annual 

report. As in past years the Commissioners of each 
national section were assisted by a number of advisers 
and experts. At the invitation of the Commission, 
the International Pacific Halibut Commission was re
presented by observers who also acted as technical 
consultants on matters pertaining to halibut. The 
Commission values highly the cooperation and assist
ance shown in this consultation service. Also at the 
invitation of the Commission, observers from the 
following non-member nations were present: Re
public of Korea (2), Polish People's Republic (2), 
and the Union of the Soviet Socialist Republics (2). 
The total number of participants was 152, including 
21 from Canada, 68 from Japan, 37 from the United 
States, 3 permanent and 15 temporary members of 
the Secretariat, 2 consultant-observers, and 6 observ
ers from non-member nations. 

4. AGENDA 

The agenda for the 23rd 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 23rd Annual Meet
ing, chaired by Commissioner Kenjiro Nishimura of 
Japan, was held on November 1, 1976 in the Minis
try of Foreign Affairs (Gaimusho) in 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. 

His Excellency, Mr. Buichi Oishi, Minister for 
Agriculture and Forestry of Japan, addressed the 
meeting and welcomed delegates to Japan. The 
main body of his text was as follows : 

This Commission is to hold its 23rd Annual Meeting this year. 
Through the mutual understanding and cooperation among the 
distinguished Commissioners and all those concerned, the Com
mission has worked for and accomplished a great deal in conserva
tion and utilization of the fishing resources which are of common 
interest to the United States, Canada, and Japan. I would 
like to extend my respects for the efforts made by the distinguished 
Commissioners and all those concerned . 

As you well know, the fishing industry in Japan has played 
a vital role both in the national economy and dietary life. The 
Government in this sense has been making utmost efforts in 
developing a sound fishing industry. And especially as regards 
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the development and conservation of fishing resources, it has 
been closely cooperating with other nations in implementing 
the ideal conservation measures based upon scientific evidence. 
The North Pacific Ocean, with which this Commission is con
cerned, has been an important area for our trawl, longline, 
gillnet, and crab pot fisheries. And while exploiting the marine 
species not utilized by other nations, Japan has, for a long time, 
been making endeavours in the conservation of resources. We 
wish to further strengthen the bonds of cooperation in order to 
help each other develop the fisheries of the respective nations. 

Presently, the 3rd United Nations Law of the Sea Conference 
is being held, with the aim of establishing a new maritime order 
for the future, and worldwide efforts are being expended to 
attain this goal. 

Our country, too, has the intention of working in a positive 
manner, so that an early agreement may be brought about by 
the Law of the Sea Conference. 

However, owing to the unilateral actions taken by countries 
concerned, the establishment of the new regime of the sea is 
in a state of disorder, and should be viewed with some concern. 

I would like to emphasize at this time that the fundamental 
position taken by our country is that this new regime must be 
established in good order, based upon internationally recognized 
orderly actions which all the nations concerned could consent 
to. 

Furthermore, based upon my experience with this Commis
sion and others, I am convinced that, even under a new maritime 
order, the fisheries resources, which are common assets of the 
human race, must be protected through adequate resource con
servation measures attained through the cooperation between 
countries concerned, and should be utilized efficiently, while 
the traditional fishing activities of the concerned countries must 
also be respected. 

For this very reason, it is hoped that appropriate conclusions 
will be reached during the plenary meeting of the International 
North Pacific Fisheries Commission this year, through coopera
tion and mutual understanding between the commissioners and 
members concerned, and that even more fruitful results may 
be achieved. 

Lastly, fortunately, it happens to be the most beautiful season 
of the year in Japan, and all the mountains are turning into 
beautiful colours. 

I would like to conclude my remarks by wishing the U.S. and 
Canadian delegates a very pleasant stay in Japan, hoping that by 
observing the actual situations prevailing in Japan, they will 
be able to further deepen their understanding about our country. 

Commissioner Clifford R. Levelton, Chairman of 
the Canadian National Section, addressed the session. 
In his opening remarks Mr. Levelton introduced the 
new Canadian Commissioner Mr. Cydrick Jager and 
welcomed Mr. Juro Osoegawa the new Japanese 
Commissioner. He also welcomed observers to the 
meeting of representatives of the Governments of 
the Polish P~oples' Republic, the Union of Soviet 
Socialist Republics, and of the Republic of Korea. 
He said that the interests of the Soviet, Polish and 
Korean Governments in the resources of the north-

east Pacific Ocean were well known to all and Canada 
viewed the presence of observers from these countries 
to be a positive and useful step, bearing in mind the 
effects of the fishing activity of non-member nations 
in the Convention area. Mr. Levelton also noted 
with deep regret the death in early 1976 of Mr. Ed
ward Allen whose contributions and example would 
long be remembered. The main body of Mr. Level
ton's address was as follows : 

This 23rd Annual Meeting of INPFC is taking place at a time 
when the world is moving rapidly toward a new reality, that of 
coastal state fisheries management . As you all know, that reality 
begins for Canada on January I, 1977. The Government of 
Canada took the decision to extend its fisheries jurisdiction to 
200 miles only after observing the consensus emerging from the 
LOS Conference and after undertaking a careful and thorough 
review of the management results obtained under present multi
lateral fisheries arrangements. We are convinced that the coastal 
state can best provide for proper management of the resource 
taking into account the interests of its coastal fishing communities 
and of fishermen of other nations. 

Canada has long worked toward multilateral solutions of 
international fisheries problems. We remain committed to this 
approach, even with extension of jurisdiction, as we remain com
mitted to allowing others to fish for stocks which may be surplus 
to Canadian capacity. Foreign vessels will be required to 
obtain licenses to fish for this surplus in the extended Canadian 
zone, and will be required to conform to certain arrangements 
for reporting catches and positions. I can assure all concerned 
that our approach will be reasonable, practical and flexible. 
Our objectives are simply to ensure sound management and 
proper conservation. 

In establishing these new arrangements we are mindful of the 
value of much that has been developed under the old arrange
ments and we do not wish to lose what is good. We, therefore, 
approach this meeting in a positive and cooperative spirit. 

Over the past few years, the Canadian National Section has 
expressed a number of important concerns. These concerns 
remain valid in this forum despite extensions of fisheries jurisdic
tion by coastal states, and emphasize the point which I just made 
about Canada's continuing commitment to seeking multilateral 
cooperation in respect to international fisheries problems. 

The first issue I wish to highlight is that of the continued pro
tection which is required for halibut stocks throughout the Gulf 
of Alaska and the eastern Bering Sea. I trust that the Halibut 
Working Group will be able to make appropriate recommenda
tions to us. We will be particularly interested to review the 
results oflast winter's experimental operation by Japanese trawlers 
in the Bering Sea. 

We have a concern bearing on the Japanese land based salmon 
fishery south of the Aleutian Islands. The Japanese landbased 
fishery is known to take large numbers of salmon. We are dis
turbed by the lack of adequate scientific information to determine 
the country of origin of salmon in this fishing area and urge 
the Japanese to take positive steps to correct this situation in 
1977. 

The third issue concerns the interception by the Japanese 
high seas salmon fishery of chinook salmon of Canadian origin 
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in the Bering Sea. Canada fully supports the provisions of the 
Anadromous Species Article of the revised Single Negotiating 
Text of the LOS Conference and we have pointed out before 
the importance of Yukon River chinook salmon to our native 
Indian population as a food source. We now have concrete 
plans for expanding the commercial fishery on the Yukon River 
in 1977 which makes our concern even more real and more 
important than ever. 

We hope that these concerns will be met during the course of 
our meeting. 

There are other issues which we will be addressing at appro
priate times during the course of this meeting. We particularly 
look forward to our discussion on the future of this Commission 
and to working with our Japanese and American colleagues and 
friends to resolve the problems of mutual concern that face us. 

Commissioner Robert W. Schoning of the United 
States National Section in his opening remarks to 
the session welcomed the new Canadian and Japanese 
Commissioners and the observers from the three 
non-member nations. He noted that operations of 
the Republic of Korea, the Union of Soviet Socialist 
Republics and the Polish People's Republic have had 
a significant impact upon the resources of the north
eastern Pacific Ocean and eastern Bering Sea and for 
this reason was particularly pleased that their repre
tatives were in attendance for the Commission's 
deliberations. Mr. Schoning continued as follows: 

Since this Commission was created, it has attempted to deal 
with a wide range of difficult problems associated with the 
conservation of the Convention area resources. There is no 
question that our collective efforts have resulted in useful con
tributions to marine science and that this has resulted in better 
fishery management. However, much remains to be done to 
utilize and maintain at a productive level the vast and diverse 
fishery resources of the northeastern Pacific Ocean. The con
tinuing concern of the United States Section with the condition 
of various fish stocks in this area will be reflected in our statements 
on the agenda items during later plenary sessions. 

At the 22nd Annual Meeting of the Commission, the United 
States Section described the principal objectives which the United 
States Government would pursue in establishing a workable 
fishery management and conservation regime, based upon the 
best available scientific evidence, off its coast. Proposals were 
also made by the United States at that meeting to significantly 
reduce fishing effort on many stocks to the extent necessary to 
restore and maintain them. We are even more determined 
now to pursue these goals than we were last year. 

The objectives we described at the 1975 Annual Meeting are 
reflected in the Fishery Conservation and Management Act which 
the U.S. enacted in April of this year. This legislation establishes, 
effective March I, 1977, a 200 mile fishery conservation zone 
within which the United States will assume exclusive fishery 
management authority over all fish, except highly migratory 
tunas, including management authority beyond this zone over 
anadromous species of U.S. origin and continental shelf fishery 
resources. Passage of this legislation launched the United States 

into a new era of fishery management. In this regard, the 

United States has begun the process of restructuring, where 
necessary, the fishery agreements and treaties to which it is 
a party in order to provide for an overall fisheries regime which 
is fully consistent with the purposes of the new law. 

The law fully provides for a meaningful continuing role for 
other nations in the fisheries within 200 miles of the U.S. coast. 
Just as in the INPFC, the emphasis in our new law is on sound 
scientific management and cooperation among concerned nations. 
A significant difference is that the United States law provides 
for the U.S. to make the final management decisions and to allo
cate the permitted catches among interested nations after U.S. 
fishermen are given preference. Past and future performance 
will be taken into account in the allocation process. 

Japan has harvested millions of tons of fish off the U.S. coast. 
We recognize Japan's great reliance on food from the sea to supply 
its people's protein needs and we see no reason why Japan should 
not continue to catch selected fishery resources off the U.S. coast 
as part of a sound integrated management program. Under the 
new Fisheries Conservation and Management Act of 1976, we 
anticipate receiving excellent cooperation from Japan. 

We note that Canada will also extend its fisheries jurisdiction 
to 200 miles, effective January I, 1977. Because our two coun
tries are adjacent to each other we look forward to working closely 
in this and other forums to resolve fisheries matters of mutual 
concern. It is clear that the action of the United States and 
Canada, in extending fisheries jurisdiction is comistent with a 
world trend and we expect other countries to follow the same 
course in the near future. 

With regard to the extension of U.S. fisheries jurisdiction, it 
is clear that the INPFC as presently constituted is not consistent 
with some aspects of our new law. In order to carry out the 
provisions of the Fishery Conservation and Management Act 
of 1976 the U.S. will initiate promptly the renegotiation of any 
treaty which pertains to fishing within the fishery conservation 
zone, or for anadromous species of U.S. origin or Continental 
Shelf fishery resources beyond the zone, if the treaty is in any 
manner inconsistent with the purposes, policy or provisions of 
the Act . In this context, our attention must now be directed 
to the International Convention for the High Seas Fisheries of 
the North Pacific Ocean, which we recognize as a major con
tributor to the stability of the North Pacific fisheries. We can 
see value in maintaining a structure which will provide for 
future multilateral cooperation in fishery relations in the North 
Pacific, although one which would be different in form and 
function from that which presently exists. It is our view that 
fashioning such a new multilateral framework will require active 
consultations among all concerned parties. It is for this reason 
that we have proposed discussions during this week among the 
United States, Canada, and Japan on the future of the Con
vention. 

The relationship established under the INPFC over the past 
23 years is a solid foundation upon which to build for the future. 
To be most effective the building must be done together. 

Mr. Chairman. the tasks before us at this meeting are signifi
cantly greater than those with which we have dealt in the past. 
Not only must we pursue the traditional work of the Commis
sion, but we must take the first steps toward forging a new frame
work for continued cooperation. On behalf of the United States 
Section. I ask you to join us in working toward the mutually 
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Annex, so that after May 8, 1963, Japanese fishermen 
no longer were required to abstain from fishing for 
halibut in the eastern Bering Sea. This action 
placed upon the Commission for the first time the 
responsibility of recommending joint conservation 
measures for a stock which all three countries would 
fish. Such recommendations for the 1963 fishing 
season were developed at an interim meeting in 
Tokyo in February 1963. For subsequent seasons 
recommendations were developed at the regular 
annual meetings. 

At its 1967 Annual Meeting, under provisions of 
Article III (I) (c) (i) of the Convention, the Commis
sion agreed to the initiation of a joint research pro
gram on groundfish resources other than halibut in the 
northeastern Pacific Ocean for the purpose of deter
mining the need for joint conservation measures. 
Since 1969 the Commission has considered annually 
implementation of Article III (1) (c) (ii) of the 
Convention with respect to groundfish other than 
halibut in the northeastern Pacific Ocean. In order 
to implement Article III (1) (c) (ii) the Commission 
would have to recommend joint conservation mea
sures for groundfish fishing in the area. 

At its 1973 Annual Meeting, the Commission 
adopted a United States proposal to expand the 
terms of reference of the Committee on Biology and 
Research relating to the Sub-Committee on Bering 
Sea Groundfish. The agreement, in effect, was to 
enable an exchange of information and ideas on all 
Bering Sea fishery resources and permit consideration 
of further needs for research. 

The Commission's actions with regard to the various 
problems related to halibut and other groundfish are 
described in the following sections. 

10 (b) Abstention on Halibut 

At its 23rd Annual Meeting (1976) the Commis
sion again conducted studies to determine whether 
any stock of halibut remaining in the Annex to the 
Convention continued to meet the abstention require
ments of Article IV. No agreement was reached 
by the Commission as to whether such stocks con
tinued to qualify for abstention. Therefore, the 
Commission made no recommendation for removal 
of any stock from the list in the Annex. Halibut 
south of the Aleutian Islands and in the Gulf of Alaska 
continue under abstention from fishing by Japan. 
Although the Convention does not define the area 
within which halibut shall be considered as "origi
nating along the coast of North America", Japanese 
domestic fishing regulations require Japanese fisher
men to abstain from fishing halibut in the north
eastern Pacific east of 175"W. 

10 (c) Results of Research on Halibut and Other 
Groundfish in 1976 

At the 1976 meeting a Sub-Committee on Bering 
Sea Groundfish met during the period preceding the 
opening plenary session under the following terms of 
reference: (I) to study results of the commercial 
fisheries and research on groundfish in the Bering 
Sea for the purpose of developing information (i) 
to assist in formulating conservation measures for 
halibut in the eastern Bering Sea and (ii) to enable 
the Commission to ensure the maximum sustained 
productivity of all Bering Sea fishery resources; 
(2) to consider further the needs for research; (3) to 
review the exchange of statistical material between 
the three countries and the presentation of such mate
rial in documents, in the Statistical Yearbook, and in 
the Commission's Bulletin; and (4) to continue the 
fullest possible exchange of basic data on catch, 
effort, and tagging with respect to research and com
mercial vessel operations. 

In the week prior to this sub-committee's delibera
tions a working group on Bering Sea groundfish had 
been convened to provide more time for detailed 
review of the numerous documents received and 
more complete discussion of the condition of the 
Hering Sea groundfish resources. The results of its 
deliberations were incorporated into the report of 
the Bering Sea Sub-Committee. 

In addition, a Sub-Committee on Northeast Pacific 
Groundfish met in the same period under the follow
ing terms of reference : (I) to prepare joint factual 
summaries of information on the distribution and 
interrelationship of halibut and other groundfish in 
the Northeast Pacific Region, with the object of 
defining areas of halibut concentration and providing 
an assessment of the possible effects on halibut of 
trawl fisheries for other species of groundfish ; (2) to 
study groundfish other than halibut in the north
eastern Pacific and plan coordinated research for 
the purpose of determining the need for joint conserva
tion measures; and two additional items identical to 
(3) and (4) listed above for the Bering Sea Sub
Committee. 

The following is taken from the summary section 
of the report of the Sub-Committee on BERING SEA 
GROUNDFISH : 

As in the past, timing of the meeting does not permit complete 
reporting of the current year's fishing operations. Accordingly, 
data for 1976 are incomplete and can be treated only in a pre
liminary manner while data for 1975 are in a form suitable for 
complete reporting. 

During 1975, various catch quotas and/or area-time closures 
were in effect on fishing fleets from Japan, Polish People's Re
public, Republic of Korea, and the U.S.S.R. in the eastern 
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Bering Sea and the Aleutian Region. 
During 197 5, .Japan licensed 12 mothership fleets (206 catcher 

boats), 42 independent North Pacific trawlers, and 22 independ
ent longline gillnetters to fish for groundfish, shrimp, and herring 
in the Bering Sea. The total catch (round weight) for the 
fishing year (November 1974-0ctober 1975) amounted to 1,211,-
800 m.t., 247,900 m.t. less than in the comparable 1974 fishing 
year. Most of the decrease was in the pollock catch (limited 
by quota to 1.1 million m.t.). Principal contributors, by weight, 
to the catch were pollock (86.9% ), yellowfin sole (4.3%), flatfish 
other than yellowfin sole, turbot, and halibut (3.9%), Pacific 
cod (2.7%), and other species (2.2%). Total catch of halibut 
was 119 m.t., a decrease of 219 m.t. from 1974. All of the 
halibut catch was made by trawl gear west of 175°W, and about 
65% came from around Cape Navarin and the Aleutian Islands, 
west of 180°. 

During 1975, Japan also licensed 182 vessels to fish in the 
Bering Sea west of 170°W as a landbased dragnet fishery. The 
total catch was 69,970 m.t., about 23% less than in 1974. Major 
species were other flatfish (54% ), Pacific cod (4.9%), Pacific 
ocean perch (4.5% ), pollock (4.0%), and blackcod (2.6%). 
Total halibut catch was 1,079 m.t., a decrease of 502 m.t. from 
1974. Most of the halibut were caught on the edge grounds in 
the northern Bering Sea, between 180° and 165°E. 

Preliminary information for 1976 (January-July) indicates 
that the same number of fleets and catcher boats were licensed 
in 1976 as in 1975 to operate in the Bering Sea as mothership, 
North Pacific trawl, and North Pacific longline-gillnet fisheries. 
The .January-July catch was 596,425 m.t., a decrease of 60,-
050 m.t. from the same period in 1975. Pollock accounted for 
80% (474,243 m.t.) of the total catch. Halibut catch was 
8 mt., a decrease of 51 m.t. from the same period in 1975. All 

halibut were caught west of 175°W. 
Records of the 1976 Japanese landbased dragnet fishery are 

not yet available. 

In 1976 (April-August), the North American setline catch of 
halibut in the Bering Sea was 94 m.t., 5 m.t. more than in the 
same period of 1975. Detailed records of halibut catches by 
Polish, Republic of Korea, Taiwanese, or Soviet vessels are not 
available to the subcommittee, Canadian and United States 
commercial fishing vessels (except for crab) caught only halibut 
by setline. 

U.S.S.R. fishing vessels during October 1975-September 1976 
trawled primarily for groundfish along the continental shelf 
edge in the eastern and central Bering Sea and the Aleutian 
Islands, based on surveillance reports. Estimated total catch 
of groundfish, including herring was 275,000 m.t., and the 
principal species were pollock, arrowtooth flounder, blackcod, 
rockfish (including Pacific ocean perch), and Atka mackerel. 

Republic of Korea vessels during October 1975-September 
1976 conducted a major trawl fishery for groundfish, primarily 
pollock, involving one large factory vessel together with catcher 
vessels and several independent stern trawlers, based on surveil
lance reports. Estimated total catch was approximately 83,000 

m.t. 

In 1975, one stern trawler of the Republic of China, or Taiwan, 
operated in the eastern Bering Sea and in the Gulf of Alaska, 
based on United States surveillance reports. Total catch of 
this vessel in the Bering Sea was approximately 1,400 m.t., and 

pollock was the target species. 
Statistical and biological information dealing with halibut 

stocks was reviewed by the sub-committee. Little statistical 
(and no biological) information was available from nations not 
members of INPFC. The 1975 catch of halibut by Canadian, 
Japanese, and United States vessels (1,515 m.t.) was lower than 
in any previous year. West of 175°W, the 1975 catch was 
1,325 m.t. (mostly by the landbased dragnet fishery). East of 
175°W, the 1975 catch was 190 m.t., all by Canada-United 
States setline vessels. Incidental catch of halibut by Japanese 
vessels in 1975 was estimated to be 720 m.t. (660,000 fish), 
compared to 1,570 m.t. (1.57 million fish) in 1974. Abundance 
of adult halibut in the Bering Sea was difficult to assess. West 
of 175°W, halibut is largely a non-target species in the land based 
dragnet fishery. East of 175°W, the CPUE values for the 
Canada-United States setline fleet are unreliable because of 
insufficient fishing effort expended. Relative abundance of 
juvenile (age 2-7) halibut inhabiting the Bering Sea flats in
creased again in 1976, based on the annual IPHC trawl survey, 
and this increase has been attributed in part to area-time closures 
imposed in 1974-76. 

The sub-committee examined the available scientific evidence 
for assessing the condition of halibut stock(s) in the Bering Sea 
and assisting the Commission in formulating conservation 
measures for halibut in the eastern Bering Sea in 1977. 

The sub-committee reviewed in detail the statistical and bio
logical data concerning the stocks of yellowfin sole, herring, 
blackcod, Pacific ocean perch, and pollock. Four additional 
species or species groups (Pacific cod, rock sole, flathead sole, 
and turbots) were reviewed in less detail. 

For yellowfin sole, various independent lines of evidence show 
that the yellowfin stock has increased in abundance to a suffici
ent magnitude to permit a larger all-nation catch than recom
mended in 1975. 

For herring, all-nation catches continue to decline, and the 
sub-committee agreed that stock size is small, but could not 
agree on a recommended all-nation catch for 1977. 

For blackcod, the sub-committee agreed that stock abundance 
in the Bering Sea was greatly reduced, but failed to agree on 
the stock condition in the Aleutian Region, or whether the 
resource should be managed on the basis of a single Pacific 
stock, or as a number of sub-stocks. 

For Pacific ocean perch, annual catches declined from the 
mid-1960s until 1973, rose in 1974, then declined in 1975. 
The sub-committee failed to agree on the MSY or a recom
mended all-nation catch for either the Bering Sea (Areas I 4) 
or Aleutian (Area 5) Areas. 

For pollock, the sub-committee noted the decline in all-nation 
catch since 1972, and the corresponding decrease in average size 
of pollock. Catch quotas have been in effect since 1973 for the 
Japanese vessels (1.5 million m.t. in 1973; 1.3 million m.t. in 
1974, and 1.1 million m.t. in 1975-76), and since 1975 for 
Soviet vessels (0.21 million m.t. for 1975-76). The sub-com
mittee failed to agree on the size of a recommended all-nation 
catch in 1977. 

For other species, the sub-committee noted that although 
adequate stock assessment was not possible with available data, 
the general condition of Pacific cod, rock sole, flathead sole, and 
turbots appeared to be satisfactory based on catch records and 
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some age composition data. However, the sub-committee failed 
to agree on recommended all-nation catches for any of these 
species or species groups. 

The sub-committee's recommendation that a work
ing group meet for one week prior to the 1977 meet
ting of the Committee on Biology and Research was 
subsequently approved as was a recommendation 
that a working group be convened before the next 
sub-committee meeting to attempt resolution of 
differences between Japanese and United States 
indices of pollock abundance and methods of com
puting these indices. 

The following is taken from the summary section 
of the report of the Sub-Committee on NoRTHEAST 

PACIFIC GROUNDFISH : 

Fishery data were complete for 1975, but only partial and 
preliminary data were available for 1976. 

During 1975, Japan licensed 42 independent stern trawlers 
and 22 independent longliners. The same number has been 
licensed since 1969. 

The total 1975 catch by all Japanese vessels was 113,203 m.t. 
(-27% from 1974). An increase occurred in the catch of 
Pacific cod (+I ,246 m.t.). Decreases occurred in the catches 
of pollock (-13,505m.t.), Pacific ocean perch (-9,084m.t.), 
hake ( -5,715 m.t.), other flatfish (other than yellowfin sole, 
turbot, and halibut) ( -5,176 mt.), Other rockfish (excluding 
Pacific ocean perch) (-5,138 m.t.), and turbot (-2,775 m.t.). 
Stern trawlers caught 99.97 % of the Pacific ocean perch, and 
longline vessels caught 86.32% of the blackcod. 

Japanese stern trawl effort totalled 48,825 hours ( + 11.4% 
from 1974), and was distributed similarly to the previous season: 
76% in the Chirikof-Southeastern Region. Total catch was 
88,297 m.t. (-32% from 1974). Principal species caught were 
Pacific ocean perch (38,007 m.t.), other fishes (27,021 m,t.), and 
pollock (13,934 m.t.). 

Japanese longline effort totalled 1,264,500 hachi ( + 11.4% 
from 1974), and was distributed similarly to that in 1974: 82% 
in the Shumagin-Southeastern Region. Total catch was 24,-
905 m.t. (24,704 m.t. in 1974). Principal species in the catch 
was blackcod (91%). 

Preliminary statistics for January-July 1976 indicated that the 
total Japanese catch was 59,950 m.t., a decrease of 5,730 m.t. 
from the catch made during the same period in 1975. In com
parison with 1975, there was an increase in catch only for other 
flounders. Principal species in the catch were Pacific ocean 
perch (37 % ), blackcod (23% ), pollock (14%), and Other rock
fish (12% ). No shrimp were caught, as was the case in 1975. 

The 1975 North American halibut catch (round weight) by 
setline vessels was 16,343 m.t. (+30% from 1974), which re
versed the decline in catches during 1972-74. 

In 1975, North American vessels landed approximately 76,-
137 m.t. of groundfish other than halibut. Canadian landings 
of shrimp totalled 784 m.t. Total shrimp landings in United 
States were not available when the sub-committee met. 

Canadian trawl landings in 1975 totalled 21,984m.t. (+25% 
over 1974). All landings were from the Charlotte-Vancouver 
Region. Major species were Pacific cod (10,252 m.t.), Pacific 

ocean perch (2,040 m.t.), and lingcod (1,877 m.t.). Canadian 
landings caught by gear other than trawl totalled 2,117 m.t. 
(2,421 m.t. in 1974). Major species were lingcod (968 m.t.) 
and blackcod (643 m.t.). 

United States trawl landings in 1975 totalled 54,243 m.t. 
(54,117 m.t. in 1974). The majority of the total effort was 
expended in the Vancouver-Monterey Region. Major species 
in the landings were Dover sole (13,015 m.t.), Other rockfish 
(12,318 m.t.), and Pacific cod (5,358 m.t.). United States landings 
by gear other than trawl totalled 2,765 m.t., exclusive oflandings 
from the Shumagin-Southeastern and Eureka-Conception Re
gions which were not available at the time of the sub-com
mittee meeting. 

U.S.S.R. trawlers operated throughout the Northeast Pacific 
Region during 1976. Principal species caught in the Gulf of 
Alaska during 1976 were pollock, Atka mackerel, and rockfish; 
and in the Vancouver-Monterey Region, hake. The factory
ship and side-trawl fleet which targeted on flounders and pollock 
in 1973 and 1974, did not operate in 1976, nor did the shrimp 
fleet. 

As many as 19 Republic of Korea stern trawlers operated 
intermittently in the Gulf of Alaska during 1976 for rockfish and 
pollock, while 23 longline-pot vessels operated intermittently 
throughout the Northeast Pacific Region for blackcod. In 1975, 
the estimated trawl catch was about 17,000 m.t. and blackcod 
catch was estimated to be 2,700 m.t. 

Polish People's Republic trawlers operated in the Vancouver
Eureka Region during 1976 primarily for hake and rockfish. 

Republic of China, or Taiwanese, fishing activity in 1976 
increased from that in 1975, and consisted of one stern trawler 
in the Gulf of Alaska and as many as 5 longliners in the South
eastern-Columbia Region. Catches of the Republic of China 
are unknown. 

Other non-member nations represented in the fishery during 
1976 were the German Democratic Republic (East Germany), 
trawling for herring and hake, and Bulgaria (for the first time), 
trawling for hake. 

The amount of halibut caught incidentally by, and discarded 
from, Japanese stern trawlers in the Shumagin-Vancouver 
Region was established to be 57.7 m.t. (3,721 fish) in 1975, 
compared to 140.7 m.t. (2,717 fish) in 1974. 

Halibut recruitment studies by IPHC continued in the 
Shumagin-Southeastern Region. Results were similar to those 
in previous years. 

Halibut tagging studies were continued by IPHC in 1975. 
A total of 1,956 were tagged and released in the Yakutat Area. 

Reports on Pacific ocean perch stock assessment were reviewed 
and discussed by the sub-committee. CPUEs of Japanese vessels 
continued to decline in all but one Area in the Gulf of Alaska 
(Kodiak), and CPUEs of United States vessels remained at a 
low level in the Vancouver-Columbia Region. The sub-com· 
mittee failed to agree on an assessment of stocks, estimates of 
maximum sustainable yield, and sustainable yield. 

Reports on Other rockfish catch statistics and stock assessment 
were reviewed and discussed by the sub-committee. Principal 
species in the North American landings were yellowtail rockfish 
(Charlotte and Columbia Areas), canary rockfish (Vancouver 
Area), shortspine channel rockfish (Eureka Area), and bocaccio 
(Monterey-Conception Region). No agreement could be 
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reached on a stock assessment of Other rockfish in the Northeast 
Pacific. 

Reports on blackcod catch statistics, biology, and stock assess
ment were reviewed and discussed by the sub-committee. It 
considered that the blackcod resource in the northeastern Pacific 
Ocean was fully utilized at this time, and expressed concern 
about the impact on the stock(s) by the rapid expansion of the 
longline-pot fleets from the Republic of Korea and the Republic 
of China. 

A stock assessment report on pollock in the Gulf of Alaska was 
reviewed and discussed but no agreement was reached on its 
estimates of stock size and sustainable yield. 

Areal designations used in the above and following 
sections are illustrated in Figs. I and 2. 

10 (d) The 1976 Halibut Fishery in the Eastern 
Bering Sea 

In 1976, fishermen of Canada, Japan, and the 
United States fished in the eastern Bering Sea under 
regulations based on conservation measures recom
mended by the Commission. Japan took no halibut 
in the eastern Bering Sea in 1976. Canadian and 
United States vessels, fishing exclusively for halibut 
with setline gear, had taken 190 m.t. (dressed weight) 
through August. Regulations for 1976 had been 
agreed upon at the 22nd Annual Meeting in Van
couver in November 1975. Waters of the eastern 
Bering Sea again were sectioned into five areas (Fig. 
I) and fishing for halibut in each of these five areas 
was permitted during the following periods : 

Areas A, B, C, and D: April l-19 and Sep
tember 15- 30 (longline gear only) 

Area D: April l - 19 (all gear) 
Area E : Closed at all times 

As in previous years, retention of halibut taken by 
net trawl gear in Areas A, B, C, and E was prohibit
ed. Japan continued, as a domestic measure, to 
prohibit trawling in an extensive area of the south
eastern Bering Sea where juvenile halibut are abun
dant. The domestic measures for 1976 noted by 
the Commission were : 

I. Except as provided in paragraph 2 below, the Government 
of Japan, as a domestic measure, is prohibiting operations of 
mothership and North Pacific trawl fisheries during the period 
from December I, 197 S to May 15, 1976 in each of the 
following areas: 
(a) Misty Moon Ground: bounded by straight lines con

necting the coordinates in the order listed: 

North Latitude 
56°18' 
56°20' 
56°12' 
55°S6' 
55°56' 

West Langitude 
170°24' 
169903' 
168°46' 
169°10' 
170°24' 

(b) Area B 
(c) Area A, south of SS0 30'N 
(d) Area E, south of S6°00'N 
(e) Area E, between S6°00' and 56°30'N, east of 166°001W 

2. The Government of Japan as a domestic measure will limit 
the number of stern trawlers at any one time in Area A in 
the area south of SS 0 30'N during the period January I, 
1976 to January 31, 1976 and in the area between SS0 N 
and S5°30'N during the period February I, 1976 to May 
15, 1976 to four vessels. These four vessels will engage in 
experimental comparative fishing for a total of fifteen days 
each month by fishing in two pairs. One vessel in each 
pair will use standard on-bottom trawl gear and the other 
off-bottom trawl gear. The two vessels of each pair will 
fish as close together as practicable but in any event no 
more than ten miles apart operating the gear of both vessels 
at approximately the same depth of water. When not 
engaged in such experimental fishing but otherwise operating 
in the areas and periods described above, the four stern 
trawlers will use off-bottom trawl gear only. 

3. The Government of Japan, as a domestic measure, is pro
hibiting operations of the landbased dragnet fishery in the 
area between I70°W and 17 sow during the period from 
December I, 1975 to March 31, 1976. 

4. The Government of Japan, as a domestic measure, is pro
hibiting the retention of halibut caught in the area between 
180° and 17 sow south of S9°30'N by vessels fishing with any 
type of net trawl gear. 

S. The Government of Japan, as a domestic measure in 1976, 
intends to prohibit trawling of all kinds in an area defined 
as follows: 

An area delimited by the line of 160°W; a line connecting 
the point of 58°10'N, 160°W, and the point of S7°10'N, 
163°W; the line of 163°W; a line running from the point 
of S6°20'N, 163°W, through the point of 56°N, 164°W, 
to its intersection with a line connecting Cape Navarin 
of the U.S.S.R. and the northern tip of Cape Sarichef, 
Unimak Island; a line connecting Cape Navarin and the 
northern tip of Cape Sarichef; the Aleutian Islands; and 
the Alaska Peninsula. 

6. The Government of Japan, as a domestic measure in 1976, 
will maintain a minimum size limit of 66 centimeters (26 
inches) for retention of halibut in the western Bering Sea 
(west of 17S0 W). 

7. The Government of Japan will take appropriate voluntary 
measures to remove all longline gear from the water in the 
respective closed areas for a period of 48 hours prior to the 
respective opening dates of the halibut fishing seasons, al
though it involves difficulties both practical and legal to 
take such measures. 

8. The Government of Canada and the Government of the 
United States, as a domestic measure in 1976, intend to 
prohibit the retention of halibut by vessels fishing with any 
type of net trawl gear in the Bering Sea. 

10 (e) Conservation Measures for Eastern Bering 
Sea Halibut in 1977 

Recommendations for joint conservation measures 
are prepared for the Commission's consideration by 
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Fw. 1. Areas designated in 1975 conservation measures for eastern Bering Sea halibut. International 
Pacific Halibut Commission fishing grounds within Areas A and B are shown for reference. Shading 
in Area E indicates the area within which Japan, as a domestic measure, prohibits trawling of all kinds. 
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a working group, and, in the past, this working 
group also has reviewed domestic measures proposed 
by each country for conservation of halibut throughout 
the Bering Sea. At the 1976 meeting this working 
group met during the period from October 29-
November 5 and presented a report to the Commis
sion at the final plenary session. The three national 
sections accepted the working group's report and 
agreed on the following joint conservation measures 
in 1977 for halibut in the eastern Bering Sea : 

Recommendations 
I. That the area within which these joint conservation measures 
shall apply is that portion of the Bering Sea lying east of the 
meridian of l75°W. This area shall be subdivided as follows: 

AREA A: That portion of the Bering Sea bounded by a line 
connecting Cape Navarin and the northern tip of 
Cape Sarichef on Unimak Island; the meridian of 
170°W; and a line connecting said northern tip 
of Cape Sarichef with a point on the meridian of 
170"W at 54"N. 

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

AREA C: That portion of the Bering Sea bounded by the 
Aleutian Islands; the meridian of 175°W; that 
portion of the line connecting Cape Navarin to 
the northern tip of Cape Sarichef on Unimak 
Island between 17 5°W and 170°W; and the 
meridian of 170°W. 

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

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

2. That the period within which these measures shall apply is 
from 0000 hours on March 17, 1977 to 2400 hours on March 16, 
1978. All times mentioned shall be local standard time. 
3. That no halibut of length less than 81 em (32 inches) as 
measured from the tip of the lower jaw to the extreme end of the 
middle of the tail, or with head off 61 em (24 inches) as measured 
from the base of the pectoral fin at its most anterior point to the 
extreme end of the middle of the tail, may be retained at any 
time by any fishing vessels of any of the Contracting Parties. 
4. That nothing within any of these recommendations shall 
apply to or restrict the operations of a bona-fide research vessel 
under the direct control of a Contracting Party. 
5. Within Areas A. B, C. and D the retention of halibut by 

vessels fishing with longline gear shall be permitted during a 
spring period beginning at 1500 hours on April 1, 1977 and 
terminating at 0300 hours on April 21, 1977, and during a fall 
period beginning (at 1500 hours) 10 days after attainment of the 
quota in IPHC Area 3, and terminating (at 0300 hours) twenty
one (21) days later. In the event that the Area 3 quota is not attained 
by September 5, the fall fishing season will open at 1500 hours on Septem

ber 15, 1977, and close at 0300 hours on October 5, 1977. • 

6. Area E shall be closed to halibut fishing at all times. 
7. All vessels employing any type of net trawl gear shall return 
to the sea immediately any halibut taken within Areas A, B, C, 
and E. 
8. Within Area D retention of halibut by any fishing vessel of 
any of the Contracting Parties shall be permitted during a period 
beginning at 1500 hours on April 1, 1977 and terminating at 
0300 hours on April 19, 1977. 

Proposed domestic measures 
I. Except as provided in paragraph 2 below, the Government 
of Japan, as a domestic measure, is prohibiting operations of 
mothership and North Pacific trawl fisheries during the period 
from December I, 1976 to May 31, 1977 in each of the following 
areas: 

(I) Misty Moon Ground: bounded by straight lines connect
ing the coordinates in the order listed: 

North Latitude 
56°18' 
56"20' 
56°12' 
55°56' 
55°56' 

(2) Area B 
(3) Area A, south of 55"30'N 
(4) Area E, south of 56°00'N 

Wut Longitude 

170"24' 
169"03' 
168°46' 
169"10' 
170°24' 

(5) Area E, between 56"00'N and 56°30'N, east of 166°00'W 
2. The Government of Japan as a domestic measure will permit 
only off-bottom trawling in Area A south of 55°N during the 
period of December 1, 1976 to January 31, 1977 as well as in 
Area A between 55°N and 55°30'N and Misty Moon Ground 
as described in paragraph I (I) during the period of December 
I, 1976 to May 31, 1977. 
3. The Government of Japan, as a domestic measure, is pro
hibiting operations of the landbased dragnet fishery in the area 
between 170"W and 175°W during the period from December 
I, 1976 to March 31, 1977. 
4. The Government of Japan, as a domestic measure, is pro
hibiting the retention of halibut caught in the area between 
180" and 175"W south of 59°30'N by vessels fishing with any 
type of net trawl gear. 
5. The Government of Japan, as a domestic measure in 1977, 
intends to prohibit trawling of all kinds in an art'a defined as 
follows: 

An area delimited by the line of 160"W; a line connecting the 
point of 58"10'N, 160°W, and the point of 57"10'N, I63"W. 
the line of 163°W; a line running from the point of 56"20'N, 

• This paragraph was amended (italicized portions were added) 
and approved by correspondence after the Annual Meeting. 
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Fm. 2. Areal divisions of the northeastern Pacific Ocean referred to in discussions of halibut and ground
fish other than halibut. 

163°W, through the point of 56°N, 164°W, to its intersection 
with a line connecting Cape Navarin of the U.S.S.R. and 
the northern tip of Cape Sarichef, Unimak Island; a line con
necting Cape Navarin and the northern tip of Cape Sarichef; 
the Aleutian Islands; and the Alaska Peninsula. 

6. The Government of Japan, as a domestic measure in 1977, 
will maintain a minimum size limit of 66 em (26 inches) for 
retention of halibut in the western Bering Sea (west of 175°W). 
7. The Government of Japan will take appropriate voluntary 
measures to remove all longline gear from the water in the 
respective closed areas for a period of 48 hours prior to the 
respective opening dates of the halibut fishing seasons, although 
it involves difficulties both practical and legal to take such 
measures, 
8. The Government of Canada and the Government of the 
United States, as a domestic measure in 1977, intend to prohibit 
the retention of halibut by vessels fishing with any type of net 
trawl gear in the Bering Sea. 

10 (f) Effects of Trawling on Halibut in the 
Convention Area 

In dealing with the agenda item Effects of trawling 
on halibut stocks in the Convention area, the Commission 
had for reference the aforementioned reports of Sub
Committees on Bering Sea Groundfish and North
east Pacific Groundfish. Discussion of this topic 
overlapped somewhat with discussions of conserva-

tion measures for eastern Bering Sea halibut. State
ments of the three national sections are quoted 
below. 

Japanese statement on conservation measures for halibut 
and effects of trawling 

At the last annual meeting of the Commission, Japan heard 
with great pleasure from the Committee on Biology and Re
search and the Halibut Working Group that a recovery trend 
had been observed in halibut stocks in the Bering Sea and that 
the incidental catch of halibut by the trawl fisheries had been 
greatly declining. This year, hearing brighter news that such 
tendencies have been strengthened, our pleasure has been doubled. 
We would like to point out the fact that halibut catches by 
North American fishermen in the Bering Sea have been rapidly 
increasing from 143 m,t, in 1973 to 264 m.t. in 1974, and 317 m,t, 
in 1975, although they cannot be compared with the catches in 
past years in terms of absolute quantity. CPUE of halibut in 
the Japanese land based dragnet fishery in waters west of 175°W 
also increased by 20% from II .9 kg/hr in 1974 to 14.3 kg/hr in 
1975. This is also evidence that the condition of adult halibut 
has improved. 

According to the research on juvenile halibut conducted an
nually by the IPHC, the relative abundance index increased 
rapidly from the lowest value of 3.1 in 1972 to II .9 in 1975, and 
continued to increase in 1976 to 12.9. This value for 1976 is 
four times that of the 1972 value, Also, in the halibut con-
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servation measures for 1977 recommended by the IPHC to the 
Canadian and U.S. Governments, relaxation of the regulatory 
measures for the halibut fishery to prolong the open season has 
been proposed for the first time. This must be clear evidence 
that halibut stocks are generally recovering. 

In addition, incidental catch of halibut in the Japanese trawl 
fisheries declined greatly from 2,300 m.t. in 1973 to 1,570 m.t. 
in 1974 and 720 m.t. in 1975. Japan believes that such a de
cline proves the effectiveness of the strict time-areal closures 
imposed on the Japanese trawlers since 1974 and improvement of 
fishing gear and methods by adopting larger bobbins, etc. As 
mentioned, Japan has been implementing very strict trawl 
closure measures for the purposes of conserving halibut and 
avoiding incidental catch of halibut. Last year, in particular, 

Japan cooperated with the other Contracting Parties in the con
servation of halibut taking even more strict measures of time
areal closures for trawling in the eastern Bering Sea. 

Furthermore, in consideration of various prevailing conditions, 
the Japanese Section last year, decided to accept the extension 
of the trawl closure period from May 16 to May 31 in a part of 
Area A, Area B, a part of Area E, and the Misty Moon Ground 
as an additional measure to avoid incidental catch of halibut. 

Japan earnestly hopes that the other national sections ap
preciate the fact that Japan is concerned about the conservation 
of halibut. 

Canadian statement on effects of trawling 

The Canadian National Section is encouraged to note the 
decline in estimated incidental catches of halibut by .Japanese 
stern trawlers in 197 5 as reported in the Report of the Biology and 
Research Committee. We feel that the domestic measures taken 
by the Government of Japan over the past two years have been 
a positive step and we appreciate the sacrifices made by Japanese 
fishermen to bring about this decline in incidental catch. 

However, incidental catches remain high in the Convention 
area and this fact is of concern to us, particularly in view of the 
unsatisfactory condition of the stock. An encouraging increase 
in relative abundance of juvenile halibut in the eastern Bering 
Sea is a further indication, however tenuous, that the stocks can 
be rehabilitated. In the Gulf of Alaska the continuing decline 
in recruitment remains a matter of grave concern to us. We 
urge the Japanese National Section to continue to seek ways to 
further reduce incidental catches as Japan's continuing contribu
tion to the rehabilitation of this valuable resource. 

United States statement on effects of trawling 

The protection of the halibut stocks of the Convention area, 
specifically the need to minimize the incidental catch of halibut 
by trawlers, is a matter of great concern to the United States. 
It is because of this concern that the United States is pleased to 
have had an opportunity to place observers aboard Japanese 
vessels and we are desirous of expanding anci intensifying our 
observer program in 1977. The biological data which has 

been gathered on principal target species, as well as halibut and 
king and tanner crab, has been a valuable contribution to scientific 

research. 
The Sub-Committee on Bering Sea Groundfish reported that 

the incidental catch of halibut by .Japanese vessels in 1975 was 
estimated by Japan to be 720 m.t., or approximately one half 

that of 1974. We also note that the Sub-Committee on Northeast 
Pacific Groundfish estimated that the amount of halibut caught 
incidentally by, and discarded from, Japanese stern trawlers in 
the Shumagin-Vancouver Region in 1975 was estimated to be 
slightly less than one half that of 1974. While we are most 
encouraged by the indications of reduced incidental halibut 
catches, these catches are still obviously quite large and, in our 
view, are detrimental to the essential rebuilding process. 

We note the concllll!ion of the Sub-Committee on Bering Sea 
Groundfish that the status of the yellowfin sole population in the 
eastern Bering Sea has improved since it reached its low level 
of abundance in 1972. We are concerned that any increase in 
the yellowfin sole harvest which may occur not be accompanied 
by an increase in the incidental catch of halibut. 

We are also encouraged by indications of increased abundance 
of pollock in the Gulf of Alaska, but we are similarly concerned 
with the possible impact an expanding pollock fishery in this 
region might have on non-target species such as haliubt. 

The U.S. also wishes to note that although juvenile halibut 
abundance in the eastern Bering Sea appears to be increasing 
slightly, the abundance levels are still considerably below the 
peak levels of earlier years. If these increased numbers of 
juveniles are to contribute to the North American setline catch 
at a later date, it is essential that they be protected to the maxi
mum degree. 

Because the increase in abundance of juvenile halibut on the 
Bering Sea flats is probably due in part to the trawl closures in 
effect during 1974- 76, we are particularly pleased that similar 
closures will be in effect for 1976- 77. We believe that the 
agreement reached during this annual meeting is consistent with 
the needs of the halibut resource and with the interests of the 
countries concerned. 

10 (g) Consideration of stocks other than halibut 
in the eastern Bering Sea 

Discussion of this topic took place at the fifth 
plenary session and written statements concerning 
stocks were presented by Japanese and United States 
spokesmen. 

The Japanese spokesman, when submitting the 
Japanese statement on this agenda item made the 
following comments : 

Regarding the stock conditions of stocks other than halibut 
in the eastern Bering Sea, we have noted with pleasure that the 
scientists from three national sections came to an agreement 
about improved conditions of yellowfin sole and about several 
other stocks. However, I would like to emphasize our regret 
that agreement was not reached among the scientists concerned 
about some of the other important species, and particularly the 
quantitative analytical models used by .Japanese scientists in 
dealing with these stocks. With regard to pollock, .Japanese 
scientists, using these mathematical models and up to date data 
calculated an allowable catch figure in the order of 1.1 million 
m.t. On the other hand, the United States scientists arrived 
at a figure of 850,000 m.t. which we believe was derived from 
empirical methods, and thus the background for this figure is 
not clear to us. The United States scientists' assessment that 
the pollock stocks were in poor condition was based on a com-
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parison of the 1976 Japanese catch of 878,000 m.t., which was 
forecast by them from the catch figure up to July, and our actual 
catch of 1.055 million m.t. in 1975 under the same catch quota 
agreed upon. It should be noted, however, that Japan imposed 
domestically catch limitations of 1.07 million m.t. for 1975 and 
less than I million m .t. for 1976 in order not to exceed the catch 
quota of !.I million m. t. which was agreed upon for each of 
these two years. In addition to this, I would like to mention 
that in the year 1976 the Soyo maru fleet did not operate in the 
winter period and there was an intentional delay in operation 
of the minced meat fleets. These factors will possibly have an 
effect on decreased catch in 1976, but we expect that by year 
end the catch will reach the domestic quota of I million m.t. 
Details will be contained in our statement being submitted here. 
The views of the Japanese scientists are clearly reflected in the 
Report of the Biology and Research Committee and I would 
ask the United States and Canadian Sections to thoroughly read 
these materials so as to enhance their understanding of our 
situation. We regret that views among scientists did not reach 
agreement regarding herring and rockfish. There is to be scien
tific discussion conducted, particularly with respect to determina
tion of total allowable catch (TAC). We urge the members of 
the national sections to thoroughly study the situation and 
request their understanding in this regard. 

Japanese statement on stocks other than halibut in the eastern 
Bering Sea 

In the eastern Bering Sea, Japan has continued to develop the 
groundfish fishery. The trawl fisheries in this area now occupy 
a very important position in the Japanese fisheries. 

Therefore,Japan has been very much concerned with decreases 
or increases in the fishery resources in the area. Because of 
this, we have expended a tremendous effort over a number of 
years not only in research but also in conserving these resources. 

This year, the Bering Sea Groundfish Working Group meeting 
was held in Hakone for one week from October 12, followed by 
the Biology and Research Committee meeting in Tokyo for 
two weeks from October 18, to discuss the groundfish resources 
of the eastern Bering Sea. During these meetings, agreement 
among the scientists from three countries was reached about 
some of the stocks offish, but agreement was not reached regarding 
some other important species. It is strongly hoped that the 
scientists of the three countries can intensify their studies so that 
the differences between their views may disappear. Our con
cern regarding such disagreements in opinion was stated when 
the Report of the Biology and Research Committee was adopted 
at the third plenary session, and will not be repeated here. 
Instead, I would like to state the Japanese view on some species 

in this area . 
(I) Yellowfin sole: The Sub-Committee on Bering Sea 

Groundfish reported this year to the Commission that the 
yellowfin sole stocks are in a very healthy condition 
judging from results of the analyses done by the Japanese 
and U.S. scientists using mathematical-statistical methods. 
In 1975, there were differences between the estimates 
for this resource made by the Japanese scientists and that 
by the U.S. scientists. Japanese scientists estimated a 
total allowable catch (TAC) of 117,000 m.t., while the 
U.S. estimate was 106,000 m.t. It is our pleasure to 

note that there was no significant difference between 
these two figures. As clearly shown by this example, 
everyone should realize that independent analyses of 
stock conditions by the two parties, when using scientific 
methods, will provide figures which are very close to 
each other. 

(2) Herring: We are basically of the opinion that catch 
controls on herring cannot be an effective regulatory 
measure since recruitment of herring is greatly influenced 
by natural environmental conditions. Therefore, in our 
view, conventional regulatory measures as taken in the 
past, are quite sufficient and appropriate for the con
servation of herring resources. 

(3) Blackcod: In our view, blackcod found in the Bering Sea, 
Aleutian Region, and northeastern Pacific should pro
perly be managed as a single stock since they intermingle 
to a large extent in these areas. This point was stressed 
by Japanese scientists in the sub-committee meeting. 
On this assumption, the TAC of this species has been 
calculated as 48,000-52,000 m.t. United States scientists 
calculated CPUE by area, divided the stocks by area, 
despite their large degree of intermingling, and have 
advocated conducting management by area based on 
such calculation of CPUE. However, it is clear that 
such management is meaningless. 

(4) Pacific ocean perch: United States scientists, without 
showing any basis for their calculation, have advocated 
a TAC of 6,500 m.t. for the species on the eastern slope 
of the Bering Sea and 15,000 m.t. in the Aleutian Region. 
Japanese scientists, on the other hand, taking into con
sideration all available factors and using population 
model analysis, have concluded that the Pacific ocean 
perch stock on the eastern slope of the Bering Sea is at 
near optimum levels and that its MSY of 21,000 m.t. 
can be regarded as the TAC. They have also con
cluded that the SY of 46,000 m.t. should be the TAC 
for Pacific ocean perch in the Aleutian Region. 
In order to conduct a more accurate assessment of Pacific 
Ocean perch stocks, more detailed and accurate data 
are necessary. 

(~) Pollock: In the sub-committee meeting, Japanese scien
tists expressed their view that the stock size of pollock 
fluctuates greatly depending on natural conditions and 
that the size of annual recruitment influences to a large 
extent the size of stock. From this standpoint, they are 
of the opinion that even if the catch is kept below the 
SY, as advocated by United States scientists, this would 
not be an effective measure in increasing the size of the 
population. 
It is considered that fish of the 1972 year class, which 
account for a major portion of the current catch, are 
predominant, and that the 1973 year class is also much 
stronger than average year classes. Taking into account 
all available factors such as changes in CPUE in current 
years, changes in size of fish, etc., a complicated calcula
tion was made using yield function. Based on the 
results, Japanese scientists have concluded that the SY 
in 1976 is 1.1 million m.t., and that SY in 1977 is more 
than 1.1 million m.t.. i.e. considering the fact that the 



REPORT OF ANNUAL MEETING 19 

1973 year class is stronger than average. On the other 
hand, United States scientists determined MSY to be 
I million m.t. without showing any particular back
ground material, and submitted the same TAC of 850,-
000 m.t. as their last year's figure which was based on 
empirical judgement. As one basis for their argument 
that the TAC should be 850,000 m.t., the United States 
scientists referred to the fact that the Japanese pollock 
catch in 1975 was 1,055,038 m.t., amounting to 96% of 
the catch quota of 1.1 million m.t., as well as to their 
estimate of 898,227 m.t. of the Japanese pollock catch in 
1976, amounting to 80% of the same catch quota, on the 
basis of the pollock catch up to July. They considered 
such non-attainment of the catch quota for both of these 
years an indication of poor conditions of the stocks. 
I would like to make some explanation of the reasons why 
the quotas were not or will not be attained. Japan, under 
the bilateral agreement with the United States, has 
promised to control its pollock catch to a level less than 
1.1 million m.t. for 1975 and 1976. In addition to this, 
Japan, through domestic voluntary measures, has given 
its fishermen strong guidance that the pollock catch should 
not exceed 1.07 million m.t. in 1975 and I million m.t. 
in 1976. The measures taken for this purpose in 1976 
were already transmitted to the United States. The 
catch of pollock in 1976 is less than that at the comparable 
time in 1975. This can be attributed to the facts that 
the Soyo maru fleet was not operating this winter, contrary 
to the previous winters, and that the starting time of 
operation of the minced meat fleets was delayed in 1976 
due to particularly unusual sea and fishing conditions 
this year. Taking into consideration these factors, it 
appears almost sure that the voluntary catch limitation of 
I million m.t. will be attained by the end of 1976. 
Furthermore, Japan has been seriously concerned when 
seeing that catch of pollock by the third countries has 
increased at a time when Japan has been implementing 
such strict voluntary regulations as mentioned above. 

(6) Pacific cod, flathead sole, rock sole, arrowtooth flounder, and 

Greenland turbot: There is no Japanese fishery taking 
these species as its target species in the eastern Bering 
Sea, and adequate scientific analysis is difficult with the 
present data available. However, the sub-committee 
concluded that the stocks of all these species are generally 
in fairly good condition. Japanese scientists cannot 
see any harmful effects to a continuation of the operations 
on the present scale, and have concluded from this 
viewpoint that the TAC should be set at the maximum 
level of the past catches. Accordingly. the TAC of 
respective species should be as follows: 

Pacific cod 
Flathead sole 
Rock sole 
Arrowtooth flounder and Greenland 

turbot (combined) 

70,000 m.t. 
50,000 m.t. 
68,000 m.t. 

45,600 m.t. 

United States scientists, on the other hand, have proposed 
that the average catches of the past should be the TAC. 
It is clear that the average catch in the future will be 

much less than the average of the past, if the TAC is set 
at the average level of the past catch, when we consider 
that these species of fish are incidentally taken in most 
cases. It seems impossible to determine any reasons for 
lowering the catch level when the stocks are in good 
condition. 

The United States spokesman submitted a written 
statement on this item. However he stated that in 
view of the comments made by the Japanese spokes
man he would like to read the last paragraph of the 
United States' statement. Mter doing so, he noted 
he would prefer to add a few comments for the 
record, for purposes of clarification. The comments 
submitted later were as follows : 

In response to the Japanese statement concerning the status 
of groundfish in the eastern Bering Sea, the United States 
Section feels that its views are adequately outlined in the Biolo
gy and Research report as well as the statements it has filed on 
this matter. However, several points raised by the Japanese 
Section need to be clarified. It should be noted that the United 
States scientists have evaluated the state of pollock and other 
ground fish resources of the eastern Bering Sea using a number of 
analytical approaches as well as empirical methods. The results 
of all these evolutions have led to the same conclusions that the 
population sizes of pollock and several other important species 
have been declining. We are acutely aware that there are a 
number of legitimate alternatives to evaluate the status of fish 
stocks and that the Japanese scientists have reached a conclusion 
which suggests a maximum equilibrium catch for pollock slightly 
higher than that forecast by United States scientists. It should 
be noted, however, that the values are very close (1.1 vs 1.0 
million m.t.). The United States recommended catch of 850,-
000 m.t. was proposed as a TAC which would provide for re
building the stock levels. We are of the general opinion that 
it is prudent to use the more conservative estimates of stock size 
to insure long term productivity of the stocks and stability of 
the fisheries. 

United States statement on stocks olher than halibut m the 
eastern Bering Sea 

The United States Section wishes to express its concern that, 
with the exception of yellowfin sole, the major groundfish and 
herring stocks of the eastern Bering Sea continue to decline. 
You will recall last year the conclusion of the Committee on 

Biology and Research that " in general the condition of ground
fish stocks in the Bering Sea is poor ". In this year's Report of 
the Sub-Committee on Biology and Research we see no evidence 
to indicate that this situation has changed. Quite to the con
trary, in light of the further decline in abundance indices it is 
obvious that the condition of these important fishery resources 
has deteriorated further. For this reason we feel the Com
mission has an obligation to recognize this fact and recommend 
more stringent conservation measures to allow the Bering Sea 
resources to rebuild to more productive levels. 

The situation regarding Alaska pollock, the largest groundfish 
resource in the northern hemisphere, is particularly disturbing. 
In three years the all-nation catch has declined 30% from a peak 
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of 1.8 million m.t. in 1972 to 1.2 million m.t. in 1975. Based 
upon Japanese data presented to the Bering Sea Groundfish 
Sub-Committee this year, our scientists projected that the 1976 
total pollock catch for Japan would be only 875,000 m.t. If this 
happens it would mean that both in 1975 and 1976 Japan would 
fail to reach its quota of 1.1 million m.t. despite the fact that 
effort in both these years remained near the record high level 
of 197,3. There are also several other factors that should be 
noted concerning the continued deterioration of the pollock 
resource, namely the further decline in CPUE and the con
tinued decline in the average size of pollock in the fishery in 
1975. Data presented by Japanese scientists show that the 
percentage of fish younger than age 4 in the Japanese catch in 
1975 has increased to 74%. Our scientists pointed out that the 
increasing reliance of the Japanese fishery on these small young 
fish, many of which are immature, may have a serious impact 
on the resource in the near future. In this regard, United States 
scientists presented data which showed that recruitment in recent 
years has been poor. It is our opinion that the recent declines 
in catch and the further deterioration in stock condition is 
largely a result of excessive removals since 1972. 

In light of this critical situation U.S. scientists expressed the 
view in the sub-committee report that the annual all-nation 
harvest of pollock should not exceed 850,000 m.t. at this time to 
allow some rebuilding of the stocks. Accordingly, we urge the 
Commission to adopt a recommendation to this effect. 

The sub-committee's report also provides ample evidence 
that other important eastern Bering Sea resources are in a de
pressed state. The sub-committee agreed that the all-nation 
herring catches continue to decline and that stock size is small. 
This decline concerns the U.S. Section in that herring are 
becoming increasingly important to the fishermen of western 
Alaska. The blackcod stocks of the Bering Sea and Aleutian 
Region have also been substantially reduced. In light of low 
stock abundance and the need to rehabilitate this resource, U.S. 
scientists recommended that total blackcod removals not exceed 
5,000 m.t. for the Bering Sea and 2,400 m.t. for the Aleutian 
Region- catch levels which approximate those achieved in 

recent years. 

With regard to Pacific ocean perch, over the past several 
years scientists of the three member countries have presented an 
impressive body of evidence documenting the serious decline of 
this species in the Bering Sea and Aleutian Region. Last year 
it was the consensus of the sub-committee that stock abundance 
was low in the Eastern Slope Region. The sub-committee's 
report this year presents additional evidence which indicates 
that stock condition has deteriorated further. In this regard 
the U.S. Section was surprised at the new opinion expressed this 
year by .Japanese scientists that sustainable yield levels for Pacific 
ocean perch could be set close to their estimated levels of MSY 
- catch levels which would be more than double the average 
all-nation harvest in recent years. We see no evidence to sup
port this optimistic viewpoint, particularly in view of last year's 
sub-committee conclusion that stock abundance was low and 
new data presented this year indicating further decline. In our 
view, because stock condition is worsening, we strongly endorse 
the recommendation of U.S. scientists that the allowable catch 
levels be no greater than 6,500 and 15,000 m.t., respectively for 
the Eastern Slope and Aleutian Regions. We note that these 

recommended catch levels are about one-third that of the sus
tainable yield levels estimated by Japanese scientists. 

The sub-committee examined several independent lines of 
evidence which showed that the yellowfin sole stocks have in
creased in abundance. We are encouraged by this improvement 
but note with concern that in 1975 the combined harvest by 
Japan and the U.S.S.R. more than doubled from the previous 
year. Moreover, this 1975 catch of some 100,000 m.t. stands 
at about the allowable catch levels recommended this year by 
U.S. and Japanese scientists in the sub-committee's report. It 
is quite apparent that unless stock condition continues to improve 
all-nation catches cannot be increased further without once 
again adversely impacting the yellowfin resource. 

We note with concern that the aggregate catch of incidentally 
caught species declined in 1975 despite near record levels of 
effort expended for target species by the Japanese fleet . Un
fortunately, there are presently no good indicators of stock 
abundance with which to assess the status of the various stocks 
which contribute to this catch. Nevertheless, until such time 
as adequate data are available to conduct a reasonable assess
ment, the harvest of incidentally caught species such as Pacific 
cod, flathead sole, rock sole, arrowtooth flounder, and Green
land turbot should not exceed the average levels of recent years. 
Such limitations are necessary to prevent these stocks from being 
rapidly overfished by a substantial shift of effort from pollock to 
a directed fishery on these species. 

The U.S. Section continues to be concerned about the rapid 
build-up of effort by nations not parties to the Convention. 
Most of this effort is directed at species which we feel are in 
need of protection. Furthermore, the lack of accurate and 
complete catch and effort statistics hampers our efforts to assess 
the condition of the stocks and make recommendations for 
remedial actions when necessary. In this regard we are also 
concerned about the continued lack of data on the age and 
size composition of the Japanese and U.S.S.R. herring catches 
from the eastern Bering Sea. 

In summary the United States would like to point out that the 
preponderance of evidence presented in the sub-committee's 
report supports our view that the overall condition of the fishery 
resources of the eastern Bering Sea and Aleutian Region is poor. 
Our opinion in this regard is not new to this Commission, as 
we have expressed similar concern over the past several years. 
This situation is distressing and should be corrected. We are 
disappointed that despite our repeated expressions of concern, 
sufficient remedial action has not been taken. Such inaction is 
one factor that led to establishment of a 200-mile fishery conserva
tion zone. The U.S. Fishery Conservation Act of 1976 directs 
that action be taken to pursue sound management programs. 

10 (h) Groundfish other than halibut in the north
eastern Pacific Ocean 

Since 1969 the Commission has considered an
nually the implementation of Article III (1) (c) (ii) 
with respect to groundfish other than halibut in the 
northeastern Pacific Ocean. Under the provisions 
of this article the Commission can recommend joint 
conservation measures for stocks being studied as a 
result of requests made in connection with Article 
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III (1) (c) (i). The Sub-Committee on Northeast 
Pacific Groundfish reports on results of research in 
this respect. The summary section of thes sub
committee's report is quoted in section (c). No 
conservation measures for groundfish other than 
halibut in the northeastern Pacific Ocean have been 
recommended thus far. 

At the 1976 meeting each national section sub
mitted statements concerning this agenda item as 
follows: 

Canadian statement 

The Canadian National Section has studied the Report of 
the Committee on Biology and Research with respect to Pacific 
ocean perch, Other rockfish, and blackcod and wishes to make 
the following observations. 

We consider that Pacific ocean perch stocks in the Vancouver 
Area are seriously depleted and that the same situation is im
minent in the Charlotte Area. Canadian scientists are of the 
view that the application of a simplistic scientific model to all 
rockfish is neither an appropriate nor a sufficient basis for the 
management of these species. The intermingling of various 
species of rockfish, observed difficulties in stock identification on 
the fishing grounds, and the complex biological characteristics of 
the stocks all provide opportunities for costly errors in manage
ment. To wait any longer for agreed scientific interpretation of 
stock conditions in the Charlotte Area is to invite the same 
disaster which has befallen stocks of Pacific ocean perch in the 
Vancouver and Columbia Areas. 

For such reasons, it is essential, in the Canadian view, that 
catches in 1977 be severely limited to begin the process of stock 
rehabilitiation. 

With respect to blackcod, the Canadian National Section 
endorses the recommendation contained in the Report of the 
Sub-Committee on Northeast Pacific Groundfish. The future 
harvest of blackcod should be approached with caution, particu
lary in view of the indications of extensive migrations and inter
mingling of the stocks which requires cooperation in management 
by the coastal states. 

United States statement 

The United States is pleased to note that the abundance of 
pollock in the Gulf of Alaska has increased but is concerned over 
the condition of other important groundfish resources in the 
northeast Pacific. In connection with the latter situation, how
ever, we are pleased to note that the 1975 Japanese catch of 
ground fish, particularly rockfishes and flatfishes, was reduced from 
1974 and that this catch reduction will be beneficial to the 
resources. 

The 19 percent reduction in Pacific ocean perch catch from 
1974 is particularly important to the stock in view of the con
sensus last year by the Sub-Committee on Northeast Pacific 
Groundfish that the stocks in the Gulf of Alaska have declined 
to a low level. We have not seen any evidence to the contrary 
and noted in the sub-committee that the downward trend in 
Pacific ocean perch catch-per-unit of effort (CPUE) continued 
unabated except in the Kodiak Area. Accordingly, the United 
States believes that the all-nation catch of this species should 

be reduced in 1977 to a level below that in 1974, particularly 
in the Columbia and Vancouver Areas where the poorest stock 
condition prevails. 

Regarding the " other rockfish" complex, the United States 
has strong reservations about the validity of computing maximum 
sustainable yield for this complex and believes that accurate 
species breakdown in fishery statistics must be provided in order 
to assess the effects of fishing on this complex, which involves 
at least four important species. We also urge that the exploita
tion of this species complex be approached with caution until 
scientific evidence is amassed to show that the various undoubted
ly interrelated stocks of these species can sustain a higher yield. 

Regarding blackcod, the United States notes that the sub
committee considers the resource in the northeast Pacific to be 
fully utilized at this time. We also note that blackcod catch
per-unit-effort has declined between 16% and 34% from 1970 
to 1975 in the Gulf of Alaska and more drastically in the Washing
ton-California Region from 1974-76. According to recent year 
catch trends and what the blackcod stocks can sustain in produc
tion, the United States recommends that the 1977 all-nation 
catch of blackcod in the Gulf of Alaska and Washington-Cali
fornia be limited to 22,000 m.t. and 7,000 m.t., respectively. 
The United States also notes the rapid expansion of the blackcod 
fishery by non-member nations and intends to take steps to insure 
broad based protection of the blackcod resource. 

Finally, with respect to the pollock resource in the Gulf of 
Alaska, the United States is concerned over the possible impact 
that an expanding pollock fishery in the northeast Pacific might 
have on non-target species such as Pacific halibut and Pacific 
ocean perch. We have noted that high densities of pollock were 
found during the time and in the area where Pacific halibut and 
rockfishes overlap to a considerable degree. Hence the ex
ploitation of the pollock resource should be carried out in a 
manner so as to minimize the impact on other important ground
fish resources. 

Japanese statement 

The Japanese National Section has recognized for some time 
the fact that because of extensive fishing by certain nations in 
the early 1960s, the Pacific ocean perch resources declined con
siderably, but considers that they have been in a relatively 
stable condition, though at a low level in recent years. Japan 
has had great interest in the conservation of this resource. Since 
1975, it has strengthened catch control measures and established 
extensive no-trawling areas over long periods of time and thus 
cooperated with other Contracting Parties. 

From the fishing operation standpoint, the vessels fishing for 
this species as the target fish have had difficulty in choosing good 
fishing grounds because they have been kept outside of the 
conventionally good grounds. Consequently they are encounter
ing a difficult situation in running their business. Japan, how
ever, is intending to continue these measures in the future in 
order to conserve these resources. 

With regard to blackcod, Japan regards this fish as a species 
intermingling extensively between the Bering Sea, Aleutian 
Region, and Gulf of Alaska, and therefore considers it reasonable 
to deal with this resource as a single unit and has determined 
that the TAC is 48,000 or 52,000 m.t. Japan is also very much 
interested in the conservation of this resource. For this purpose 
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Japan has for ten years, since 1967, limited the number of long
line licensed fishing vessels to twenty-two, and since 1973 the 
blackcod catch of the trawl and longline fisheries has been 
limited to 30,000 m.t. In addition, since 1975, a severe restric
tion has been instituted on operations south of 48°30'N. Japan 
plans to continue these measures. 

As mentioned above, Japan has been undertaking a great 
effort for the conservation of the resources. Japan is concerned 
about the recent rapid increases in the number of vessels from 
the third countries operating in this area as was mentioned last 
year in the .Japanese statement on this subject. I would like to 
appeal to the other national sections for the necessity that 
adequate measures be taken for these vessels immediately. 

Japan is also very much afraid that the catch quota for the 
Japanese fishery will be affected and reduced because of the 
fishing activities of these countries. I would like to draw the 
attention of countries concerned to the need for preventing an 
inequitable situation in which a country which has cooperated 
in an orderly manner for a long period of time to conserve the 
fishery resources is dealt with in the same way or, on the con
trary, in a very discriminatory way when compared with those 
who are newly participating in the fishing operation without any 
limitation. This situation exists not only in the northeastern 
Pacific Ocean but there is also the same problem in the eastern 
Bering Sea. 

Finally I would like to add our view that the pollock in the 
northeastern Pacific Ocean are a virtually unutilized resource 
and stocks are at a fairly high level. 

10 (i) Total effort in the Convention area 

Consideration of this agenda item took place at 
the fifth plenary session. Spokesmen from all three 
national sections made statements as follows : 

Canada 
The increase in fishing effort in the Convention area since the 

late 1960s has been of continuing concern to the Canadian 
National Section. This increase in fishing effort has resulted in 
overexploitation of many important stocks and the serious de
pletion of the halibut resource in the Convention area. This is 
one of the reasons it has been necessary to move to new fisheries 
management arrangements in Canada. 

Official notice that Canada will be extending its jurisdiction 
was published in the Canada Gazette on November I, and on 
.January I, 1977 the reality of coastal state management in our 
country begins. It will be instrumental in reversing this process 
of resource depletion and will have as a central objective the 
rehabilitation of the resources off our coasts to provide for the 
needs of Canadian fishermen and the interests of foreign fisher
men. The achievement of this objective will be a painful process 
requiring sacrifices by fishermen of all nations including Canadian 
fishermen. 

In the Canadian statement on this agenda item at the 22nd 
Annual Meeting it was pointed out that it is not always pos.~ible 
to adjust fishing effort on the basis of complete scientific evidence. 
There is simply not enough time to develop accurate dynamic 
models before total collapse of the fishery. 

Our approach to the reduction on effort which is obviously 

necessary, therefore, is a pragmatic and flexible one which will 
assure the future health of the resources off our coasts. 

Japan 
This item was included as an agenda item for the first time 

at the 1974 Annual Meeting. At the plenary session last year, 
Japan emphasized that in regard to the regulation of total effort, 
if the reduction was very drastic and, at the same time, if the 
methods employed for this purpose were not appropriate, the 
effects that it would have would be difficult to determine and 
the damage that would occur to the distant water fishing nations 
like .Japan would be devastating and irrecoverable. 

There are several ways to control and regulate fishing effort; 
e.g., restrictions on size of vessels, control of horsepower of 
vessels, regulation of fishing gears, restrictions on number of 
operating days, establishment of time and areal closures, etc. 
Establishment of a catch quota is eventually linked with control 
of effort. Japan has accepted extensive regulations such as 
establishment of vast areal and time closures and reduction of 
catch quota by species, and enforced them since 1975 in the 
Convention area. These are eventually the same thing as the 
control of effort. If the direct methods to control fishing effort, 
such as reduction of the number of vessels are employed, the 
impact would be very great. The number of crewmen as well 
as the number of vessels must be reduced. However, capital 
and manpower once committed cannot be changed to other 
purposes immediately. If the shock is too great to the existing 
fishery it would appear therefore to be a measure which cannot 
be implemented. I believe that the other national sections as 
well have had enough experience to know that such measures 
cannot be implemented. 

The problem of controlling fishing effort is, in essence, an 
economic problem. Drastic annual changes in this respect 
would bring about economic loss and at the same time economic 
and spiritual distress to the people engaged in the fishing industry. 
In our view it is not necessary to recover fully the fishing effort 
which was lost while the stock was depleted even after the stock 
concerned has been rehabilitated. 

.Japan believes that any control of fishing effort must be in
stituted in an appropriate manner not in a drastic way. This 
can be achieved through appropriate conservation measuri"S 
regarding individual storks of fish. 

United States 

The statements which the United States has made reflect our 
continuing concern with the deteriorating condition of many 
of the fishery stocks of the northeastern Pacific Ocean and 
eastern Bering Sea and with the excessively high levels of effort 
in these waters. 

It is clear that the fishing activity which exists in these waters 
cannot continue at the present level if we are to prevent the 
further deterioration of important fishery resources and allow 
stocks to rebuild. 

It should be noted that one of the fac-tors which our Congress 
took into account in the passage of the U.S. Fishery Conserva
tion and Management Act was the need to control the total 
level of fishing effort to protect fisheries stocks off the coasts of 
the United States. 

The United States Congress has clearly directed through this 
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new law that such excessive effort and resultant over-fishing must 
be controlled in the areas within 200 miles of our coast. It is 
now U.S. policy that it will be done. 

11. AcTiviTIEs OF THE CoMMISSION CoNCERNING 
HERRING 

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

At its Ninth Annual Meeting (1962) the Commis
sion noted that the removal of certain herring stocks 
from abstention had brought up the possibility of 
a joint fishery on those stocks in the future. The 
Commission established a sub-committee of the Com
mittee on Biology and Research to draw up a plan 
for a program of joint research to be implemented at 
the inception of any herring fishery of joint interest. 
The sub-committee presented the plan of a program 
for joint research on herring to the Commission at 
its Tenth Annual Meeting (1963) at which time it 
was adopted. No fishery of joint interest on any 
herring stock formerly under abstention had come 
into being by the time of the 1976 Annual Meeting 
and consequently the joint research plan remains 
unimplemented. 

There was no item specifically referring to herring 
on the Commission's agenda in 1976. The status 
of the herring stocks remaining under abstention 
continued unchanged, since the national sections 
had not revised their positions concerning the quali
fication for abstention of any of the stocks listed in 
the Annex. 

12. AcTIVITIES oF THE CoMMISSION CoNcERNING 
KING CRAB 

At the Fourteenth Annual Meeting (1976), the 
Commission adopted the following resolution on 
king crab: 

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

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

3. However, in view of the fact that bilateral agreements on 
king crab have been concluded between Japan and the United 
States of America and between the United States of America 
and the Soviet Union and that those governments apply 
specific regulatory measures to the king crab resources of the 
eastern Bering Sea, the Commission considers it unnecessary 
to make recommendations in accordance with Article 111(1) 
(c)(ii) of the Convention unless and until it recognizes that 
the regulatory measures taken by those governments are 
inadequate. 

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

In dealing with this agenda item at the 1976 
meeting the Commission had for its reference the 
report of the Sub-Committee on King Crab and 
Tanner Crab which contains information pertinent 
to the requirements of the above mentioned resolu
tion. 

The Commission agreed to submit the Report of 
the Sub-Committee on King Crab and Tanner Crab 
to the Contracting Parties as its report on the study 
being conducted on the king crab resources of the 
eastern Bering Sea. 

Speaking about implementation of Article III 
(l) (c) (ii) with respect to king crab, both United 
States and Japanese spokesmen made statements. 
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United States 
The conclusion of the Sub-Committee on King Crab and 

Tanner Crab that red king crab stocks of the eastern Bering Sea 
have been at a high level since 1973 is most encouraging to the 
United States. While we are encouraged by the recovery in 
CPUE for the U.S. fishery for this species since the low levels of 
1969 and 1970, we also recognize the sensitivity of the fishery 
to variable annual recruitment. 

V.'e are also pleased to see that our trawl survey indicates 
stability in the blue king crab stock around the Pribilof Islands 
although we recognize that the history of the surveys is still too 
limited to permit evaluation of the trend. 

Japan has again expressed the view in the sub-committee that 
the current bilateral regulations concerning king crab are in
adequate in that the total catch limit is left unregulated. In 
this regard, the U.S. wishes to point out that the U.S. king crab 
fishery operates under an intensive domestic management pro
gram which limits the catch, fishing season, and minimum crab 
size. Furthermore, the U.S. is signatory to the 1958 Geneva 
Convention on the Continental Shelf and has designated king 
crabs as creatures of the Continental Shelf under U.S. law. In 
addition, the U.S. Fishery Conservation and Management Act 
of 1976 asserts the exclusive fishery management authority of 
the United States over all Continental Shelf fishery resources 
within and beyond the U.S. fishery conservation zone to be 
established effective March I, 1977. 

The United States appreciates the opportunity to place ob
servers aboard Japanese trawlers in the eastern Bering Sea and 
considers the observer program to be a valuable part of our 
overall effort to monitor incidental catches of king and tanner 
crabs. We are also pleased to see that the incidental catch of 
king crabs in 1975 as reported by the sub-committee continues 
to be at a low level. 

Japan 
The king crab resources in the eastern Bering Sea have shown 

an upward trend since 1970 and this tendency is still continuing 
in 1976. Biologists and biological data indicate that the king 
crab resources have been at a high level since 1973 and this 
agrees with the United States trawl survey results. Japan, 
however, recognizing the need to increase the resources and to 
rehabilitate them to former high levels of abundance has sharply 
reduced its catches annually and did not conduct fishing opera
tions in 1976, as was also the case in 1975. We would like to 
draw your attention to the sacrifices that Japan has been making 
for the purpose of rehabilitating the resources over a long period 
of years. According to explanations by the United States, the 
1976 catch of king crab by United States fishing vessels in the 
eastern Bering Sea is anticipated to reach a high level, around 
9 million crabs as in the previous year. Such a high level of 
catch exceeds the combined catch of Japan, the United States, 
and the U.S.S.R. in 1963 or 1964 when the combined catch of 
the three coutries was at its highest level. Japan is concerned 
about whether such a rapidly increasing catch trend, which 
appears to have no upper limit, is appropriate for the king crab 
resources which were rehabilitated not long ago in this area. 
I wish to add that Japan has a different legal position from 
that of the United States which views king crab as living re
sources of the Continental Shelf. 

The United States trawl survey on the stock condition of red 
king crab reported that the abundance was at a relatively high 
level in 1975 and 1976 and that the stock around the Pribilof 
Islands was in a stable condition. However, I would like to 
draw your attention to the fact that the survey has a relatively 
short history and is not adequate for assessing abundance trends. 

I 3. AcTIVITIEs oF THE CoMMissioN CoNCERNING 
TANNER CRAB 

At the Fifteenth Annual Meeting (1968) the Com
missiOn agreed, under the provisions of Article 
III (I) (c) (i) of the Convention, to study the stocks 
of tanner crab in the eastern Bering Sea for the pur
pose of determining the need for joint conservation 
measures. 

Between the 1968 and 1969 Annual Meetings the 
Commission agreed to report annually to the three 
ContractingParties regarding results of this study. 
At its I 969 meeting the Commission began to con
sider implementation of Article III (I) (c) (ii) with 
respect to tanner crab, that is, recommendation of 
joint conservation measures. 

At the 1976 Annual Meeting both United States 
and Japanese spokesmen made statements regarding 
implementation of Article II I (I) (c) (ii) with respect 
to tanner crab. 

United States 
The United States is pleased to note in the Report of the 

Sub-Committee on King Crab and Tanner Crab that the tanner 
crab stocks of the eastern Bering Sea are considered to be in very 
good condition. It is further noted in the sub-committee's 
report that the allowable catch of biologically mature male 
tanner crabs in the area surveyed by United States research 
vessels is about 130 million crabs. We note, however, that many 
of these crabs are below the size normally marketed. Further, 
the figure should be separated into the allowable catch for C. 
bairdi and C. opilio, the former being the principal target of the 
U.S. tanner crab fishery. The figure is also subject to adjust
ment upward, depending upon the portion of the tanner crab 
stock occurring north of the survey area. 

The 1976 harvest in the U.S. tanner crab fishery has more 
than tripled since the 2.5 million crab harvest of 1974. The 
1976 figure reflects a fishery which is still in progress. 

As is the case with king crab, the United States, as a signator 
to the 1958 Geneva Convention on the Continental Shelf, has 
designated the tanner crab as a creature of the Continental Shelf 
under U.S. law. Furthermore, the U.S. Fishery Conservation 
and Management Act of 1976 asserts the exclusive fishery manage
ment authority of the United States over all continental shelf 
fishery resources within and beyond the U.S. fishery conserva
tion zone to be established effective March 1, 1977. 

The United States notes that although estimates by U.S. 
observers and by Japan differ for the incidental catch of 1974, 
the sub-committee agreed that the incidental catch by trawlers 
in 1975 can be expected to be lower than in 1974. We are 
pleased with this conclusion. However, we still consider an inci-
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dental catch of about 100 million tanner crabs to be excessive 
and encourage Japan to make further efforts to reduce this 
catch. 

The United States appreciates the opportunity to place ob
servers aboard the Japanese crab motherships in the eastern 
Bering Sea. This program has contributed much reliable 
catch, fishery, and biological data, and can serve as a model for 
future programs of a similar nature. 

Japan 
The scientists of Japan and the United States have agreed since 

the 1974 Annual Meeting that the biomass of tanner crab in the 
eastern Bering Sea is tremendous and the abundance is at a high 
level although there is some room for doubt regarding the 
accuracy of these estimates. 

The trawl survey by the United States conducted in 1976 also 
indicated that the stock is in a good condition and CPUE, which 
is an index of the stock condition, is at a very high level. In 
addition, there are no significant changes in the size of tanner 
crab taken commercially. These are indications that the tanner 
crab resources are very stable. 

The tanner crab catch by the United States in 1976 increased 
rapidly, reaching 8,960,000 crabs. However, since the abun
dance of crab is at a very high level, the present catch in this 
area is considered to be small when compared with productivity 
and the present degree of utilization appears to be very low even 
when the effects of trawl fisheries are taken into consideration. 

In the sub-committee meeting, United States scientists stated 
that prohibition of capture of C. bairdi during the summer and 
size limitation in terms of carapace width were implemented in 
the United States fisheries and stressed that such measures were 
effective. However, in view of the facts that biological knowl
edge regarding molting, mating, growth, etc. on which regulatory 
measures should be based is completely insufficient, and that 
the ratio of adult male crab protected by these measures to the 
biomass is very small, there appears to be no scientific need for 
such measures as taken by the United States. 

Application of different regulations to C. bairdi from those 
for C. opilio is difficult in practice, since, as United States scientists 
recognize, it is very difficult to separate these two species on 
board the fishing vessels. 

With regard to incidental catch of tanner crab by the Japa
nese trawl fisheries, the quantity of incidental catch is very 
small when compared to the present tremendous biomass, and 
therefore the effect of incidental catch on the tanner crab re
sources is likely small . However, the extent of such effect and 
methods to estimate incidental catch will continue to be studied 
in the future. 

14. PuBLICATIONs oF THE CoMMISSION 

The Commission publishes an Annual Report, a 
Bulletin, and a Statistical Yearbook. All manu
scripts must receive approval of the Commission 
prior to publication. Scientific reports for inclusion 
in the Bulletin also receive prior review and approval 
by an editorial review from each national section. 
The Annual Report and Bulletin are published in 
separate English and Japanese versions of identical 

content. The Annual Report contains a report of 
the Commission's Annual Meeting, reports of any 
interim meeting which may have been held during 
the year, an administration report covering activi
ties between annual meetings, and national summaries 
of research conducted for the Commission by the 
research agencies of each member country. The 
Bulletin is published at irregular intervals. It con
tains reports from national sources dealing with 
particular investigations carried out under INPFC 
programs by one or more scientists in a particular 
laboratory, or reports prepared by scientists from 
all three member countries working jointly on the 
analyses of research conducted under INPFC pre
grams. The Statistical Yearbook contains data on 
catches of species of interest to the work of the Com
mission. The Commission raised the status of the 
Statistical Yearbook to that of an official publication 
in 1970, it having been considered a working paper 
previously. Information on the current status of 
these three publications is given at the end of this 
Annual Report. 

The Commission has recently undertaken prepara
tion of new joint comprehensive reports containing 
broad syntheses of information on the distribution and 
origin of the six species of salmon on the high seas, 
and on oceanographic conditions affecting salmon 
distribution in the North Pacific Ocean ; historical 
salmon statistics are being updated and revised ; 
and the proceedings of a salmon symposium were 
prepared for publication. During review of progress 
of these undertakings at the 1976 Annual Meeting, it 
was reported that : the coho salmon report had been 
distributed as Bulletin Number 31 ; the sockeye 
(Bulletin 34) and chum salmon (Bulletin 35) reports 
and the oceanographic report (Bulletin 33) were in 
press ; the final draft of the chinook report was com
pleted and would soon be submitted ; the first draft 
of the pink report had been completed and would be 
submitted in early 1977 ; no forecast could be made 
of date of completion of the masu report. The 
salmon symposium proceedings had been distributed 
as Bulletin Number 32. Publication of the manu
script on historical salmon statistics was still awaiting 
availability of funds. 

The proposed Bulletin containing historical ground
fish statistics was approved for publication and it 
was noted that it, too, was awaiting availability 
of funds. 

Progress in publication of abstention material was 
reviewed in a sub-committee of the Ad Hoc Com
mittee on Abstention and recommendations were 
made regarding further publication of reports sub
mitted in relation to abstention. 
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15. FuTuRE RoLE OF THE INTERNATIONAL NoRTH 

PAciFIC FISHERIES CoMMISSION UNDER Ex
TENDED NATIONAL jURISDICTION 

A new subject-Future role of the International 
North Pacific Fisheries Commission under extended 
national jurisdiction-had been proposed by the 
Canadian Section. A similar subject had also been 
proposed by the United States Section. The japanese 
Section suggested that this subject should be a matter 
for formal discussion among delegates from respective 
governments and as such was inappropriate for dis
cussion at the annual meeting of the Commission. 
However, Japan did consider it would be beneficial 
to exchange views on this subject informally at the 
time of the annual meeting. As a result of subsequent 
consultation among the three national sections it 
was agreed that consideration of this subject should 
take place in camera under " other business ". At 
the in camera session held on November 4, 1976, dis
cussions were held and the Commission agreed that 
the following points should be made public : 

I. There was discussion of the future of the Inter
national North Pacific Fisheries Commission1• 

2. The matter has been referred to the contracting 
governments. 

3. The contracting governments will consult on 
the matter. 

16. OFFICERS ELECTED FOR 1977 

The Commission elected the following officers for 
1977 in accordance with its Rules of Procedure: 

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

Vice-Chairman of the Commission: Mr. Clifford 
R. Levelton of Canada 

Secretary of the Commission: Mr. Kenjiro Nishi
mura of Japan 

Chairman of the Committee on Biology and 
Research : Mr. Robert W. Schoning of the 
United States 

Chairman of the Committee on Finance and Ad
ministration: Mr. Dennis A. Grotting of the 
United States 

1 On February 10, 1977, the United States served notice of its 
intention to terminate the International Convention of the 
High Seas Fisheries of the North Pacific Ocean. The termina
tion was to be effective February 10, 1978. In its notice the 
Government of the United States stated that it looked forward 

to consultations with the Governments of Canada and Japan 
on the future role of the International North Pacific Fisheries 
Commission under extended jurisdiction, and intended to 
undertake discussions in the hope that development of this 
role would facilitate continued multilateral cooperation in North 
Pacific fisheries management. 

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

17. CLOSING STATEMENTS AT THE FINAL PLENARY 

SESSION 

Spokesmen for each national section made conclud
ing statements at the final plenary session of the 
23rd Annual Meeting on November 5, 1976. 

Mr. Clifford R. Levelton speaking on behalf of the 
Canadian National Section expressed appreciation 
for the hospitality extended by Japan during the 
meetings and continued as follows : 

We are happy that we have been able to agree upon measures 
designed to continue protection for halibut resources in the 
eastern Bering Sea. We appreciate the sacrifices made by the 
Japanese fishing industry over the past few years. They are 
sacrifices which have been matched and indeed exceeded by 
fishermen of the coastal communities of Canada. 

As we move to coastal state management on January I, 1977, 
we will begin to manage the fisheries which take place off our 
coast to assure that the needs of our fishermen are met. We 
can no longer accept levels of foreign fishing which make it 
difficult or impossible for our own fishermen to make a living 
from their chosen way of life. 

I wish to again assure our collegues in this Commission that 
we in Canada accept our obligation in assuming management 
of our resources to make available to foreign fishermen quantities 
of fish surplus to domestic requirements. Our approach is 
pragmetic and it is flexible. 

It is again a matter of concern that the Japanese were unable 
to agree that salmon of Canadian origin qualify for abstention. 
In our view, there is ample proof that all the stocks listed in the 
Annex are under scientific management and are fully utilized 
by our own nationals. 

We are gratified that it was possible during this annual meeting 
to have a discussion on the future of INPFC in the light of the 
rapidly changing legal and jurisdictional regime in fisheries 
management. We look forward to early consultations in this 
respect between the Contracting Parties. 

In closing Mr. Levelton expressed thanks for the 
assistance rendered by the Secretariat and inter
preters and complimented the Chairman for his 
conduct of the meeting. 

Mr. Elmer E. Rasmuson, speaking on behalf of 
the United States National Section, extended ap
preciation for Japanese hospitality and the work 
done by Secretariat staff and interpreters. He con
tinued as follows : 

Since we began our meeting on Monday, we have covered 
a wide range of subjects of mutual concern. The reports of 
the scientific sub-committees which met prior to our meeting 
state clearly our views on the status of stocks and, in many cases, 
note our recommendation for all-nation catch limits. Although 
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we were not all able to agree on all issues in the sub-committee 
deliberations, the discussions were certainly informative and 
helpful. 

As we stated in our remarks on agenda item II, we are very 
pleased with the fact of our agreement on measures to protect 
the halibut resource in the eastern Bering Sea. We believe 
this agreement is consistent with the needs of the resource and 
with the interests of the countries concerned. We would like 
to express appreciation to our colleagues for joining us in an 
atmosphere of constructive cooperation aimed at achieving a 
mutually acceptable resolution of this issue. We continue, 
however, to be disturbed by the take of North American origin 
salmon by the Japanese landbased and mothership salmon 
fishing vessels and call upon Japan to place constraints upon 
these fisheries at times and in areas necessary to protect sockeye 
stocks of Bristol Bay origin as well as western Alaska chinook 
and chum salmon. 

The United States has long had a vital interest in the pro
tection of the fisheries resources of the northeastern Pacific Ocean 
and Bering Sea. While we have been pleased with some of the 
progress we have made in this Commission, we are disappointed 
that many important matters have not been satisfactorily resolved 
and that the condition of important fisheries resources has 
continued to deteriorate. Our Congress took this into account 
in the decision to enact the Fishery Conservation and Manage

ment Act. 
With regard to the future of the Commission, we look forward 

to discussions with our Japanese and Canadian colleagues. We 
wish to point out that we recognize the value of maintaining 
a forum for international fisheries cooperation in the North 
Pacific Ocean. 

In closing, Mr. Rasmuson acknowledged the 
capable leadership of the Chairman and said the 
United States looked forward to welcoming the 
Japanese and Canadian delegates to the next annual 
meeting in Anchorage, Alaska. 

Mr. Shinichiro Asao spoke on behalf of the Japa
nese National Section as follows : 

Mr. Osoegawa of the Japanese National Section emphasized 
in his opening remarks that any conservation measure must 
be based upon scientific evidences. Scientific basis is essential 
for rational conservation measures. In this respect, I wish to 
express my appreciation and respect to the scientists of the three 
nations concerned who have discussed analyses of the conditions 
of the resources for two to three weeks prior to the Commission's 
meeting. 

Scientists of the nations concerned, particularly those in coastal 
nations, have great responsibilities in ensuring that fishery 
management should be conducted properly on the basis of 
scientific evidence, so as to bring the maximum benefit to man
kind. We have to be mindful that the reproduction capability 
of fishery resources, common property of mankind, should not 
be destroyed by excessive catch. However, we should also 
avoid possible underutilization of the utilizable resources, due 
to excessively protectionistic attitude to the resources. 

The fishery resources in the North Pacific are so diversified 
and vast that no one nation alone can reasonably conduct 

scientific research. Only through cooperation among nations 
concerned can scientific research and proper resource manage
ment become possible. At this difficult time, we must, indeed, 
patiently continue our consultation and cooperation concerning 
the fishery resources in the North Pacific, in a spirit of friend
ship and fairness. The process of consultation and cooperation 
should be a process of joint work in the true sense of the word. 
To meet only to exchange respective views and to recognize 
differences of views cannot be called true consultation or co
operation. We have to work together for truly creative con
sultation and cooperation. We should continue to promote 
talking between fishermen concerned with the fishery as well 
as scientists, taking advantage of every opportunity. Japan 
shall continue to cooperate with nations concerned in the fisheries 
of the North Pacific in a spirit of friendship and candor. 

The second point I wish to address relates to the fact that 
coastal nations are intending to introduce drastic change in 
concrete measures, including catch quotas backed by the sover
eignty claims based upon domestic actions. For example, as 
to pollock, one of the most important species to Japan, I under
stand that one national section proposed to set the all-nation catch 
in 1977 at the level of 850,000 m.t. This is a great reduction, 
close to 40% , compared with the all-national catch for 1975 of 
about 1.3 million m.t. Such a great reduction is a rather un
reasonable one from any standard and cannot be accepted as 
a measure to be effected in one year. 

The Japanese depend on fishery resources for about half of 
their animal protein needs as we have frequently emphasized. 
Therefore, the North Pacific fisheries are almost a matter of 
like and death for Japan, having a very close bearing on the 
entire range of its national life. This is why we cannot afford 
to make light of this problem. I must emphasize that the fishery 
is a big political problem in .Japan, too. 

I should also point out the fact that drastic change would 
damage irreversibly our fishery industry in the North Pacific. 
The North Pacific fisheries are not a small industry in Japan. 
A great number of Japanese fishermen and their families make 
their living from those fisheries and their related industries. If 
drastic change is forced upon us, we would face quite difficult 
social and industrial adjustments, such as employment and as
signment of vessels. We shall spare no effort in conservation and 
rational utilization of the fishery resources in the North Pacific. 
However, I believe that due consideration must be given to 
the importance of the North Pacific fisheries to the Japanese 
national life as well as our existing fishery activity in the area. 
I sincerely hope that you understand that a proposal of such 
drastic measures vis-a-vis the Japanese existing fishery activity is 
unacceptable to Japan. 

Lastly, regarding the future of this Commission, we should 
note that this Commission has made a great contribution to the 
management of the resources in the North Pacific. The precious 
roles that this Commission has played as a channel for fishery 
information and a forum for discussions on the fishery resources 
and conservation measures among the three countries should 
be further promoted. Japan supports the view that this Com
mission continue to play its role as much as possible in the present 
form. 

In closing Mr. Asao thanked the Chairman, on 
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behalf of the Japanese National Section, for the 
capable and effective manner in which the meeting 

was conducted and expressed appreciation for assist
ance of the Secretariat and interpreters. 
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APPENDIX 2 

AGENDA AS ADOPTED 

23Rn ANNUAL MEETING-1976 

Tokyo, Japan, November 1- 5, 1976 

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

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

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

ning, and publications 
(a) Salmon and oceanography 
(b) Bering Sea ground fish 
(c) Northeastern Pacific groundfish 
(d) Eastern Bering Sea king and tanner 

crab 
(e) Publication of research results and sta

tistics 
8. Consideration of salmon problems in high seas 

areas of intermingling 
9. Implementation of the Protocol 

10. Conservation measures for halibut 
11. Effects of trawling on halibut stocks in the 

Convention area 
12. Consideration of stocks other than halibut in 

the eastern Bering Sea 
13. Implementation of Article III (I) (a) with re

spect to the stocks listed in the Annex 
14. Implementation of Article III (1) (c) (ii) with 

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

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

respect to groundfish other than halibut m 
the northeastern Pacific Ocean 

17. Consideration of total effort in the Convention 
area 

18. Consideration of status of implementation of 
Articles III (1) (d) and IX (2) 

19. Consideration of administrative and fiscal mat
ters 

(a) Accounts and audit 
(b) Financial situation m current fiscal 

year 
(c) Budget estimate for fiscal year beginning 

July I, 1977 
(d) Budget forecast for fiscal year beginning 

July I, 1978 
(e) Administrative report for 1976 
(f) Comments on the form and nature of 

the reports submitted in 1976 by Canada 
and the United States m accordance 
with the provisions of Articles III 
(1) (c) (iii) and X (2) 

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

20. Election of officers 
21. Other business 
22. Closing remarks 



AUDITOR'S REPORT-JUNE 30, 1976 

APPENDIX 3 

AUDITORS' REPORT TO THE COMMISSION 

PEAT, MARWICK, MITCHELL & CO. 
CHARTERED ACCOUNTANTS 

Suite 2100, One Bentall Centre 
505 Burrard Street 

Vancouver, British Columbia 
V7X lMl 

We have examined the statement of assets and liabilities of the International North Pacific Fisheries 
Commission as of June 30, 1976 and the statements of income and expenditure and receipts and 
disbursements for the year then ended. Our examination included a general review of the accounting 
procedures and such tests of accounting records and other supporting evidence as we considered 

necessary in the circumstances. 
In our opinion, these financial statements present fairly the financial position of the Commission 

as at June 30, 1976 and the results of its operations for the year then ended, in accordance with 
generally accepted accounting principles applied on a basis consistent with that of the preceding year. 

PEAT, MARWICK, MITCHELL & Co. 
Chartered Accountants 

Vancouver, British Columbia 
July 15, 1976 

STATEMENT OF ASSETS AND LIABILITIES 
JUNE 30, 1976 

General funds: 
Cash in bank 

Working capital fund: 
Cash in bank 

Equipment, at cost 
Less accumulated depreciation 

General funds: 
Accounts payable and accrued expenses 

Assets 

Liabilities 

Advances from Contracting Parties for working capital fund 
Amount equivalent to expenditure on equipment, 

less depreciation, per contra: 
Amount at June 30, 1975 
Additions during the year 

Less adjustments for equipment disposals (Note) 

Deduct: 
Depreciation provided in 

previous years 
Depreciation in current year 

Less adjustments for equipment 
disposals (Note) 

$3,114.94 
790.50 

3,905.44 

612.50 

$7,904.33 
3,292.94 

$6,900.88 
1,615.95 

8,516.83 
612.50 

7,904.33 

3,292.94 

$49,356.29 

11,846.73 

~11.39 

$65,814.41 

$49,356.29 
11,846.73 

~611.39 

$65,814.41 

Note: Assets having an original cost of$612.50 which had been fully depreciated were written 
off at June 30, 1976. 
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STATEMENT OF INCOME AND EXPENDITURE 
Year ended June 30, 1976 

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

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

Status of Appropriations 

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

Notes: 

Budget 
appropriations 

(Note 2) 
593,452.00 

11,898.00 
2,770.00 

61,600.50 
2,750.00 
1,500.00 
4,000.00 
2,000.00 

5179:_97~50 

599,588.75 
13,783.09 
3,375.98 

52,600.00 
3,635.15 
1,615.95 
3,371.58 
2,000.00 

Appropriations 
as modified by 

tranifers 
99,588.75 
13,783.09 
3,375.98 

52,600.00 
3,635. 15 
1,615.95 
3,371.58 

~~-00 

7~~~~~:52 

5167,970.00 
3,000.36 
9,000.14 

179,970.50 

179,970.50 

5-

Expenditure 
99,588.75 
13,783.09 
3,375.98 

52,600.00 
3,635.15 
1,615.95 
3,371.58 

~~0.00 

~29,97~.50 

I. The working capital fund was increased by levies deducted and retained in lieu of income 
taxes for the year in the amount of 514,275.98, and of this, 59,000.14 was transferred to the 
general fund. 

2. These appropriations were adopted by the Commission in a revised budget and include 
59,000.14 transferred from the working capital fund. The revised appropriation for "con
tractual services" has been adjusted to include 53,000.36 received in interest on Commission 
funds. 

STATEMENT OF RECEIPTS AND DISBURSEMENTS 
Year ended june 30,1976 

Receipts: 
Contributions from Contracting Parties 
Interest earned on Commission funds 

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

Excess of receipts over disbursements 
represented by increase in bank accounts: 
Balance at June 30, 197 5 
Balance at june 30, 1976 

582,182.52 
13,783.09 
3,375.98 

23,563.40 
3,635.15 
1,615.95 
3,371.58 

__ 2,118.93 

51,874.26 
61,203.02 

5139,975.00 
3,000.36 

142,975.36 

133,646.60 

59,328.76 
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II. ADMINISTRATIVE REPORT FOR 1976 

Toshio Isogai 

Executive Director 

1. CoNTENT oF THE REPORT 

This report provides information on actions of the 
Commission between the 22nd ( 1975) and 23rd 
(1976) Annual Meetings, describes actions taken 
with respect to decisions made at the 22nd Annual 
Meeting, and summarizes activities of the Secretariat. 
The period covered by this report is from the ad
journment of the 22nd Annual Meeting on November 
7, 1975 to November 1, 1976. 

2. MEMBERS 

Membership of the Commission during the period 
covered by this report was as follows : 

CANADA C. R. Levelton 
James C. Cameron 
Donovan F. Miller 
Rodney A. Pierce 

(to October 22, 1976) 
C.]. Jager 

(from October 22, 1976) 
M.P. Shepard (alternate) 

JAPAN Kenjiro Nishimura 
Akira Matsuura 
Shinichiro Asao 
Takuji Kato 

(to October 5, 1976) 
Juro Osoegawa 

(from October 5, 1976) 
UNITED STATES Elmer E. Rasmuson 

Robert W. Schoning 
Dennis A. Grotting 
Robert M. Thorstenson 

3. OFFICERS 

Officers of the Commission for the period were 
as follows: 

Chairman 
Vice-Chairman 
Secretary 
Chairman, Committee 

on Finance and 
Administration 

Chairman, Committee 
on Biology and 
Research 

Kenjiro Nishimura 
Elmer E. Rasmuson 
C. R. Levelton 

Shinichiro Asao 

J uro Osoegawa 

4. STAFF 

Tohio lsogai continued as Executive Director, 
C. R. Forrester continued as Assistant Director, 
and Evelyn Funk continued as Administrative As
sistant. E. J. Riediger, Secretary, resigned effective 
October 7, 1976. 

5. INTERIM APPROVALS oF THE CoMMISSION 

From the conclusion of the 22nd Annual Meeting 
(1975) through October 31, 1976, the following 
Commission approvals were obtained by correspon
dence: 
(a) The Commission approved for publication the 

Historical Groundfish Statistics Bulletin. Ap
proval was announced in Circular Letter No. 
994, dated December 11, 1975. 

(b) The Commission approved publication of the 
Joint Comprehensive Report on Oceanography 
manuscript. Approval was announced in Cir
cular Letter No. 1000, dated February 10, 
1976. The report will appear as INPFC Bulletin 
Number 33. 

(c) The Commission approved the attendance of 
its staff at the F AO informal meeting of staff 
of regional fisheries bodies and the meeting of 
the FAO Committee on Fisheries Sub-Com
mittee on the Development of Cooperation 
with International Organizations Concerned 
with Fisheries. Approval was announced in 
Circular Letter No. 1005, dated March 3, 
1976. 

(d) The Commission approved for publication a 
manuscript of its 1973 Statistical Yearbook. 
Approval was announced in Circular Letter 
No. 1007, dated March 19, 1976. 

(e) The Commission approved summary minutes 
of the first and second in camera sessions of the 
22nd Annual Meeting with only minor edi
torial corrections. Approval was announced 
in Circular Letter No. 1008, dated March 19, 
1976. 

(f) The Commission approved summary minutes of 
the fourth and fifth (final) plenary sessions of 
the 22nd Annual Meeting with only minor 
editorial corrections. Approval was announced 
in Circular Letter No. 1009, dated March 25, 
1976. 
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(g) The Commission approved for publication the 
Joint Comprehensive Reports on Sockeye and 
Chum Salmon. Approval was announced in 
Circular Letter No. 1021, dated June 23, 1976. 

(h) The Commission approved the addition of an 
orphan's benefit to the Commission's Group 
Pension Plan. Approval was announced in 
Circular Letter No. 1022, dated June 23, 1976. 

(i) The Commission approved the transfer of up 
to $10,672 from the Working Capital Fund to 
the General Fund. Approval was announced 
in Circular Letter No. 1023, dated June 23, 
1976. 

(j) The Commission approved for publication a 
manuscript of its Annual Report for 1974. 
Approval was announced in Circular Letter 
No. 1025, dated June 25, 1976. 

(k) The Commission approved the attendance of 
observers from the Polish People's Republic at 
the Commission's 1976 Annual Meeting. Ap
proval was announced in Circular Letter 
No. 1033, dated August 10, 1976. 

(1) The Commission approved the attendance of 
observers from the Union of Soviet Socialist 
Republics and the Republic of Korea at the 
Commission's 1976 Annual Meeting. Approv
al was announced in Circular Letter No. 1042, 
dated September 13, 1976. 

(m) The Commission approved the inclusion of an 
early retirement benefit in the Commission's 
Group Pension Plan, and a cost-of-living factor 
in long term disability benefits and to increase 
the employee contribution to 50¢ per $100 
monthly earnings. The approval was announc
ed in Circular Letter No. 1043, dated Septem
ber 13, 1976. 

6. AGENDA FOR THE 23RD ANNUAL MEETING-1976 

A tentative agenda for the 23rd Annual Meeting, 
prepared by the Executive Director, in consultation 
with the Chairman, was transmitted to the three 
national sections on August 3, 1976, with a request 
for comments (Circular Letter No. 1030). 

The Canadian Section approved the tentative 
agenda with the addition of one new item-" Future 
role of the International North Pacific Fisheries 
Commission under extended national jurisdic
tion", as either a separate item or an item covered 
under item 22 " Other business ". 

The Japanese Section approved the tentative 
agenda with the reservation that discussion under 
item 17-" consideration of total effort in the Con
vention area " should be restricted to an exchange 
of views and information. 

The United States Section approved the tentative 
agenda with a request that the matter of the future 
of the International Convention for the High Seas 
Fisheries of the North Pacific Ocean be discussed 
at the annual meeting and that this be included in 
the items of discussion under "Other business". 

The provisional agenda was transmitted to the 
three national sections with Circular Letter No. 1039, 
dated September 2, 1976. 

7. FISCAL MATTERS 

(a) Accounts and audit 

The report of the Commission's auditors, Peat, 
Marwick, Mitchell and Co., for the fiscal year ending 
June 30, 1976, was transmitted to the Commission 
on August 30, 1976, together with a report prepared 
by the Secretariat outlining details of items in the 
auditor's report (Circular Letter No. 1037, August 
30, 1976). 

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

(b) Working Capital Fund 

The Commission's working capital fund at June 
30, 1975 totalled $6,570.89. This amount was in
creased to $20,846.87 during the fiscal year by the 
addition of $14,275.98, the amount which accrued 
from levies on salaries. A transfer of $9,000.14 from 
the working capital fund on June 30, 1976 (authorized 
by the Commission and announced in Circular Letter 
No. 1023, dated June 23, 1976) reduced the working 
capital fund to $11,846.73. 

(c) 1976/ 77 Budget 

The budget estimate for the 1976/77 fiscal year 
adopted and approved by the Commission at the 
1975 Annual Meeting was transmitted to the Con
tracting Parties on December 9, 1975, with the request 
that $179,700 be provided in three equal shares. 
First half contributions have been received from the 
three Contracting Parties. 

(d) Budget Estimate 1977/78 and Forecast 1978/79 

In accordance with Financial Regulation 7, the 
Secretariat transmitted to all Commissioners 60 
days in advance of the 23rd Annual Meeting a budget 
estimate for 1977/ 78 and a budget forecast for 1978/79 
(Circular Letter No. 1037, August 30, 1976). 
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8. STATUS OF RECEIPT OF AGREED INTERPRETATION 
OF THE PROTOCOL 

In 1959, the Commission agreed to request its 
Contracting Parties to provide an agreed interpreta
tion of the Protocol. No Contracting Party has 
responded to this request with the result that the 
Commission has agreed annually since 1960 that no 
action can be taken with respect to implementation 
of the Protocol. No communication has been received 
to date in 1976 from any Contracting Party with res
pect to an agreed interpretation of the Protocol. 

9. REPORTS FROM THE CONTRACTING PARTIES 

Reports from the United States and Canada were 
submitted with respect to their conservation measures 
for stocks of fish under abstention and their enforce
ment of these measures as required by Articles III (1) 
(c) (iii) and X (2) of the Convention. The Secre
tariat prepared comments on the form and nature of 
these reports, copies of which were forwarded to the 
Governments of the Contracting Parties. 

10. RECEIPT OF INFORMATION REGARDING ARTICLES 
III (1) (d) AND IX (2) 

In connection with the Commission's continuing 
discussion of the status of implementation of Articles 
III (1) (d) and IX (2), the Secretariat obtained 
from the national sections information similar to that 
submitted annually since 1970 and prepared a report 
summarizing the data. 

11. SALMON RESOLUTION 

The resolution on salmon conservation adopted 
by the Commission at the 1975 Annual Meeting 
was sent to the Contracting Parties on December 
9, 1975. Canada acknowledged receipt in a letter 
dated January 9, 1976. 

12. HALIBUT CoNsERvATION MEASUREs FOR THE 
EASTERN BERING SEA 

The recommendations of the Commission for con
servation measures in 1976 for halibut in the eastern 
Bering Sea and the proposed domestic measures for 
conservation of halibut throughout the Bering Sea in 
1975/76, were transmitted to the three Contracting 
Parties on December 9, 1975. Japan informed the 
Commission by telegram on January 16, 1976 that 
the recommendations were acceptable. 

13. KING AND TANNER CRAB REPORT 

The report of the Sub-Committee on King Crab 
and Tanner Crab at the 1975 meeting was sent to the 
Contracting Parties on December 9, 1975. Canada 
acknowledged receipt in a letter dated January 

9, 1976. 

14. STATUS OF RECEIPT OF INFORMATION REQUESTED 
RE KING CRAB 

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

In 1976, Japan submitted a report containing 
1975 catch statistics and size distribution of tanner 
crab. There was no Japanese king crab fishery in 
197 5 in the eastern Bering Sea. Japan also forwarded 
recovery information for king crab tagged by the 
United States and recaptured by Japanese vessels 
in the eastern Bering Sea in 1975. 

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

15. REQUESTS FOR DATA FROM NoN-MEMBER 
CouNTRIEs 

Information on the status of requests and replies 
from non-member countries concerning statistical 
material is contained in Circular Letter No. 1038, 
dated August 30, 1976. In summary, the following 
was reported : 

U.S.S.R. 

Republic of Korea 

Polish People's 
Republic 

1975 salmon data not yet re
ceived ; groundfish data for all 
years requested, not yet re
ceived. 
1975 Yearbook of Fisheries 
Statistics and statistics pertain
ing to their Pacific pollock 
and blackcod fisheries received 
(Circular Letter No. 1019, dat
ed May 6, 1976). 
A report entitled "Activities 
of the Polish fishery fleet in 
the northeast Pacific by INPFC 
Statistical Area, 1975 " was 
received and made available 
to scientists at the 1976 An-
nual Meeting. 

In addition to the above, a letter was sent to Taiwan 
requesting Taiwanese statistics for their fisheries in 
the Convention area. To date, no reply has been 
received. 

16. INPFC OBSERVERS AT INTERNATIONAL MEET
INGS 

The Commission was invited to be represented by 
observers at (i) the 26th Annual Meeting (in Mon-
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treal) and the 9th Special Meeting (in the Canary 
Islands) of the International Northwest Atlantic 
Fisheries Commission ; (ii) the 33rd Meeting of the 
Inter-American Tropical Tuna Commission in Nicara
gua; (iii) the 64th Statutory Meeting of the Inter
national Council for the Exploration of the Sea in 
Copenhagen ; and (iv) the 4th Regular Meeting of 
the Council of the International Commission for 
The Conservation of Atlantic Tunas in Madrid. No 
INPFC observers were designated to represent the 
Commission at these meetings. 

The Executive Director and Assistant Director 
did, however, attend the FAO sponsored Informal 
Meeting of Staff of Regional Fisheries Bodies, and 
observed the meeting of the COFI's Sub-Committee 
on Development and Cooperation with International 
Organizations Concerned with Fisheries, both of 
which were held in Lisbon. The Executive Director 
and Assistant Director also attended the Annual 
Meeting of the International Pacific Salmon Fisheries 
Commission in Vancouver, the 52nd Annual Meeting 
of the International Pacific Halibut Commission in 
Seattle, and its meeting for the 1977 Bering Sea 
regulations held in Seattle. 

17. CoMMISSION PuBLICATIONs 

(a) Annual Report 

The English version of the 1973 Annual Report 
and the Japanese version of the 1971 Annual Report 
were published and distributed. The English ver
sion of the 1974 Annual Report and the Japanese 
version of the 1972 Annual Report are in press. 
The English version of the 1975 Annual Report is 
in preparation and translation is proceeding on the 
Japanese version of the 1973 Annual Report. 

(b) Handbook 

The amended Rule 25 of the Rules of Procedure 
was printed in both English and Japanese for mser
tion in the Handbook. 

(c) Bulletin 

The English versions of Bulletin Number 31 (joint 
comprehensive report on coho) and Bulletin Number 
32 (Salmon Symposium Proceedings) were completed 
and distributed. The Japanese versions of Bulletin 
Number 30 and Number 31 are both in press. The 
English versions of Bulletin 33 (joint comprehensive 
report on oceanography), Bulletin Number 34 (joint 
comprehensive report on sockeye), and Bulletin 
Number 35 (joint comprehensive report on chum) 
are all in press. 

Publication of the historical salmon statistics bul-

letin and the historical groundfish statistics bulletin 
is scheduled for the 1977/78 fiscal year in updated 
form unless otherwise decided. 

(d) Statistical Year book 

The 1973 Statistical Yearbook was completed and 
was ready for distribution at the time of the 1976 
Annual Meeting. The manuscript of the 1974 
Statistical Year book will be reviewed by the scientists 
of the three countries at the 1976 Annual Meeting, 
after which it will be sent to the Commission for 
permission to publish. 

18. INVITATIONs FoR OBsERVERs FROM NoN-MEMBER 
NATIONS 

Following receipt of Commission approval, letters 
of invitation for attendance of observers at the 23rd 
Annual Meeting were sent to the Polish People's 
Republic on August 10, 1976 (see Circular Letter 
No. 1033), to the U.S.S.R. on September 7, 1976 
(see Circular Letter No. 1042), and to the Republic 
of Korea on September 13, 1976 (see Circular Letter 
No. 1042). 

19. STAFF AcTiviTIES 

A bound volume entitled, " Proceedings of the 
22nd Annual Meeting- 1975 ", was prepared and 
distributed. A Japanese version of these proceedings 
was also prepared, with the assistance of the Japanese 
National Section. Booklets containing the proceed
ings of the Ad Hoc Committee on Abstention and in 
camera minutes of the Commission were updated in 
each language. A document index also was up
dated. A report of the Commission's 1975 Annual 
Meeting is being drafted for inclusion in the 1975 
Annual Report. 

The normal office routine was continued : maintain
ing files, mailing lists, accounting records, and library 
records ; receiving and documenting data submitted 
by the national sections ; corresponding with the 
Contracting Parties and research agencies ; preparing 
manuscripts of English and Japanese versions of the 
Annual Report and Bulletin ; reading proofs ; and 
dealing with a number of inquiries about the Com
mission from the public, and requests for fishery 
information received from students and interested 
organizations. 

The Executive Director, Assistant Director, and 
Administrative Assistant, on occasion visited the 
offices of the Pacific Region, Fisheries and Marine 
Service in Vancouver and the Northwest Fisheries 
Center in Seattle to discuss matters pertinent to the 
functioning of the Commission. 

The Executive Director and Assistant Director 
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accepted an invitation during their visit to Lisbon 
to call, while en route home, at offices in Madrid of 
the International Commission for the Conservation 
of Atlantic Tunas and the International Commission 
for the Southeast Atlantic Fisheries. The Assistant 
Director took the opportunity in May, while visiting 
Japan on a personal trip, to conduct business on the 
Commission's behalf at the offices of the Japanese 
Ministry of Foreign Affairs (Tokyo), the Japanese 

Fishery Agency (Tokyo and Shimizu), and Kenkyu
sha Printing Company (Tokyo). 

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

A. REPORT ON RESEARCH BY CANADA FOR THE INTERNATIONAL 
NORTH PACIFIC FISHERIES COMMISSION IN 1976 

Fisheries & Marine Service 
Environment Canada 

December 1977 

GROUNDFISH 

Three separate units at the Pacific Biological 
Station were conducting studies on groundfish during 
1976. These were the Groundfish, Hydroacoustic, 
and Hake-Pollock Investigations. 

A. GROUNDFISH INVESTIGATIONS 

During 1976, activities included : (I) monitoring 
the commercial fisheries (vessel interviews and biolog
ical sampling of landings); and (2) biological 
studies on Pacific cod, Pacific ocean perch, and Other 
rockfish. A total of 181 biological samples was 
collected from Canadian trawl landings during 1976. 
Reports were published dealing with: (I) catch 
statistics (1950-1974 and 1975); (2) inventory of 
biological samples collected during 1975; (3) G. B. 
Reed groundfish cruises in 1975 (I) and 1976 (3); 
( 4) bibliography on Other rockfish ; (5) storage life 
of rockfish fillets ; and (6) trawl-catch sampling. 
Field studies consisted of: (I ) completing a seasonal 
study of length-weight and length-girth relation
ships of Pacific cod (February); (2) geology of a 
Pacific cod spawning area (July) ; and (3) joint 
Canada-United States studies of Pacific ocean perch 
biomass estimation and trawl calibrations (Septem
ber). Laboratory studies included: (I) stock asses
ment of Pacific ocean perch and Other rockfish (a 
joint Canada-United States project); (2) trawl 
calibration studies (a joint Canada-United States 
project); (3) Pacific cod length-weight and length
girth relationships, maturation, and diet; (4) predic
tion of abundance of Pacific cod spawning off south
west Vancouver Island ; and (5) growth and migra
tion of Pacific cod based on tagging experiments 
conducted during 1952- 1968. 

B. HYDROACOUSTIC INVESTIGATIONS 

During 1976, the investigation was involved in 
the estimation of abundance of: (I) hake and pollock 
in the Strait of Georgia; (2) Other rockfish in Queen 
Charlotte Sound ; and (3) herring, hake, Other 
rockfish, Pacific cod, and dogfish off southwest Van
couver Island. Research vessel cruises were com-

pleted in January and March to the Strait of Georgia, 
in September to Queen Charlotte Sound, and in 
November to the west coast of Vancouver Island. 
Hydroacoustic estimates of fish biomass and of its 
distribution are readily obtained. Estimates by 
species become increasingly difficult as the number 
of target species within the survey area increases. 
The species composition can only be determined by 
fishing. Thus in areas where fish are elusive or occur 
on unfishable bottom, species composition is difficult 
to determine and hydroacoustic estimates become 
correspondingly less reliable. Hydroacoustic esti
mates of pelagic stocks of hake, pollock, and dog
fish were made in the Strait of Georgia. In Queen 
Charlotte Sound a complex mixture of rockfish and 
other pelagic species was encountered ;estimates of 
abundance by species therefore proved difficult. On 
the west coast of Vancouver Island, estimates of 
herring, hake, pollock, dogfish and rockfish were 
attempted. The estimates of pelagic species such 
as herring and hake are probably more reliable 
than those of demersal forms such as rockfish and 
dogfish because the concentrations of the pelagic 
forms tended to be more monospecific than demersal 
forms. 

C. HAKE-POLLOCK INVESTIGATIONS 

During 1976, this investigation expanded its studies 
to include lingcod, dogfish, and lamprey. Hake
pollock field studies in the Strait of Georgia terminated 
in 1976, and analysis of results continued. The 
pollock stock appears to be small, and either suf
fers a high natural mortality after maturity (age 
3-4) or emigrates. The hake stock could support 
a small fishery. Growth and mortality studies have 
been complicated by an age determination problem 
(possibly underaging), which may be resolved by 
sectioning the otoliths. A similar problem may 
exist with the offshore hake which are exploited by 
foreign vessels operating off Canada and United 
States. Offshore stocks were sampled during July 
for age determination and stock assessment studies. 
A method was developed for age determination of 
lingcod utilizing scales (younger fish) and fin-ray 
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cross-sections (older fish), and a manuscript was 
submitted for publication. Among older fish, females 
were significantly larger than males of the same age. 
River lamprey in the Strait of Georgia fed extensively 
on salmon and herring. Pacific lamprey fed on hake, 
pollock, Pacific cod, lingcod, rockfish, and salmon. 
Studies of juvenile dogfish continued as incidental 
observations during major projects. A report was 
published dealing with juvenile dogfish growth, 
abundance, distribution, and relationship with other 
species. Growth is very slow- about I em per 
year after age 4 ( 40 em). 

PUBLICATIONS 

A list of reports, published during 1976 follows: 

Barner, L. W. and F. H. C. Taylor. 1976. Mid
water trawl tows and catches made on G. B. Reed 
cruises GBR75-l, -2, and -3, and GBR76-l, and 
-2 in the Strait of Georgia. Fish. Mar. Serv. 
Data Rec. 19 : 45 p. 

Beamish, R. J. 1976. Initial examination of Pacific 
hake and walleye pollock populations southwest 
of Vancouver Island, September, 1975. Fish. 
Res. Board Can. MS Rep. 1375: 36 p. 

Beamish, R. J. 1976. Pacific hake and walleye 
pollock study Strait of Georgia, cruise A. P. Knight, 
October 3-9, 1974. Fish. Res. Board Can. MS 
Rep. 1378: 22 p. 

Beamish, R. J. 1976. Pacific hake and walleye 
pollock study Strait of Georgia cruise, A. P. Knight, 
November 18-20, 1974. Fish. Res. Board Can. 
MS Rep. 1379: 16 p. 

Beamish, R.J., D. Davenport, and J. R. Scarsbrook. 
1976. Pacific hake and walleye pollock study 
Strait of Georgia cruise, A. P. Knight, July 29-
31, 1974. Fish. Res. Board Can. MS Rep. 1374: 
28 p. 

Beamish, R. J., D. Eftoda, R. Scarsbrook and M. 
Smith. 1976. Pacific hake and walleye pollock 
study Strait of Georgia cruise, A. P. Knight, April 
7-8, 1975. Fish. Res. Board Can. MS Rep. 1380: 
40 p. 

Beamish, R.J., D. Eftoda, M. Smith, R. Scarsbrook, 
and R. U'ren. 1976. Pacific hake and walleye 
pollock study Strait of Georgia cruise, A. P. Knight, 
May 5-14, 1975. Fish. Res. Board Can. MS Rep. 
1381 : 25 p. 

Beamish, R. J., F. P. Jordan, J. R. Scarsbrook, and 
R. Page. 1976. An initial study of fishes in
habiting the surface waters of the Strait of Georgia, 
M. V. Caligus, July-August, 1974. Fish. Res. 
Board Can. MS Rep. 1377: 37 p. 

Beamish, R.J. , J. R. Scarsbrook, and F. P. Jordan. 

1976. A bottom trawl study of Pacific hake and 
walleye pollock along the inshore areas adjacent 
to Vancouver Island in the Strait of Georgia. 
Fish. Mar. Serv. Data Rec. 4: 67 p. 

Beamish, R.J., and M.S. Smith. 1976. A pre
liminary report on the distribution abundance 
and biology of juvenile spiny dogfish (Squalus 
acanthias) in the Strait of Georgia and their rela
tionship with other fishes. Fish. Mar. Serv. Res. 
Dev. Tech. Rep. 629: 44 p. 

Beamish, R. J., M. Smith, R. Scarsbrook, and C. 
Wood. 1976. Hake and pollock study, Strait of 
Georgia cruise, G.B. Reed, June 16-27, 1975. 
Fish. Mar. Serv. Data Rec. I : 174 p. 

Beamish, R.J., K. R. Weir, J. R. Scarsbrook and 
M.S. Smith. 1976. Growth of young Pacific 
hake, walleye pollock, Pacific cod and lingcod in 
Stuart Channel in 1975. Fish. Res. Board Can. 
MS Rep. 1399 : 28 p. 

Beamish, R.J., and N. E. Williams. 1976. A pre
liminary report on the effects of river lamprey 
(Lampetra ayresii) predation on salmon and herring 
stocks. Fish. Mar. Serv. Res. Dev. Tech. Rep. 
611:26p. 

Harling, W. R., D. Davenport, R. M. Wowchuk, 
and K. R. Weir. 1976. G. B. Reed groundfish 
cruise no. 75-3 (October 7-25, 1975 ). Fish. Res. 
Board Can. MS Rep. Ser. 1371: 31 p. 

Ketchen, K. S. 1976. Catch and effort statistics 
of the Canadian and United States trawl fisheries 
in waters adjacent to the British Columbia coast, 
1950- 1974. Fish. Mar. Serv. Data Rec. 6: 55 p. 

Leaman, B. M. and S.J. Westrheim. 1976. G.B. 
Reed groundfish cruise 76-2, July 6-20, 1976. 
Fish. Mar. Serv. Circ. 103: 9 p. 
(abbreviated version of Data Record No. II) 

Smith, J. E. 1976. Catch and effort statistics of 
the Canadian groundfish fishery on the Pacific 
coast in 1975. Fish. Mar. Serv. Res. Dev. Tech. 
Rep. 657: 73 p. 

Taylor, F. H. C. and L. W. Barner. 1971. The 
distribution and abundance of hake, walleye pol
lock and dogfish in the Strait of Georgia in 1976 
determined by digital echo-integration. Fish. Res. 
Board Can. MS Rep. 1410: 33 p. 

Taylor, F. H. C. and L. W. Barner. 1976. The 
distribution and abundance of hake, pollock, and 
dogfish in the Strait of Georgia in 1975 determined 
by digital echo-integration. Fish. Res. Board Can. 
MS Rep. 1411 : 51 p. 

Tomlinson, N., S. E. Geigor, E. Dunjaski, D. T. 
Smith, G. A. Gibbard, and S.J. Westrheim. 1976. 
Utilization of Pacific rockfish. A technological 
evaluation of six species for possible group market-
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ting. Fish. Mar. Serv. Res. Dev. Tech. Rep. 
664.: 28 p. 

Westrheim, S. J. 1976. A further note on sampling 
research trawl catches at sea. J. Fish. Res. Board 
Can. 33: 1196. 

Westrheim, S.J., W. R. Harling, D. Davenport, 
and R. M. Wowchuk. 1976. G. B. Reed ground
fish cruise no. 76-l (February 10-26, 1976). Fish. 
Mar. Serv. Data Rec. 3: 25 p. 

Westrheim, S.J. and B. M. Leaman. 1976. A 
selected bibliography of northeastern Pacific rock
fishes (Sebastes and Sebastolobus) other than Sebastes 
alutus. Fish. Mar. Serv. Res. Dev. Tech. Rep. 
659: 20 p. 

Westrheim, S.J., B. M. Leaman, W. R. Harling, 
D. Davenport, M. S. Smith, and R. M. Wowchuk. 
1976. G. B. Reed groundfish cruise no. 76-3, 
September 8-27, 1976. Fish. Mar. Serv. Data 
Rec. 21 : 47 p. 

Westrheim, S. J., B. M. Leaman, W. R. Harling, 
and B. V. Senini. 1976. G. B. Reed groundfish 
cruise no. 76-2 (July 6-20, 1976). Fish. Mar. 
Serv. Data Rec. II : 34 p. 

Wowchuk, R. M. and D. E. Chilton. 1976. An 
inventory of biological samples taken in the com
mercial groundfish fishery in British Columbia in 
1975. Fish. Mar. Serv. Data Rec. 2: 15 p. 
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B. REPORT ON RESEARCH BY JAPAN 
FOR THE INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION IN 1976 

Fishery Agency of Japan 
May 1977 

I. SALMON RESEARCH 

During 1976, Japanese research on salmon in 
offshore waters continued on the same scale as in 
previous years. The 1976 projects were conducted 
on 10 motherships and 15 research vessels. A 
summary of the research follows : 

1. HIGH SEAS SALMON RESEARCH ACTIVITIES 

(a) Research Aboard the Motherships 

The mothership salmon fishery in 1976 operated 
from late May to late July with 10 motherships and 
332 catcher vessels. On board each mothership 30 
fish of each species were sampled from the catch of 
each fishing day for body length, body weight, sex, 
and gonad weight. Scale samples were collected and 
age and maturity determined. Oceanographic ob
servations (water temperatures) were also made in 
layers down to 200m. The numbers of fish sampled 
during the fishing season were: 

Sockeye 15,083 
Chum 15,750 
Pink 14,506 
Coho 1,959 
Chinook 3,220 

Total 50,518 

Noon positions of the motherships on fishing days 
are shown by ten-day periods in Fig. 1. 

(b) Research by Research Vessels 

Research on distribution was carried out from 
April to October with emphasis on surveys along 
fixed station lines in the nonhwest Pacific Ocean, 
the Bering Sea, and the Sea of Okhotsk. 

In the northwest Pacific Ocean simultaneous re
search along station lines was conducted during 
three periods; mid April to early May, early June to 
mid June, and mid July to early August. During 
mid May to early July, two research vessels conducted 
surveys using driftnets and longlines at stations in 
waters south of the Aleutian Islands. In June, 
studies on distribution were carried out on the south 
side of the Kuril Islands and in October studies on 
chum salmon were also conducted in the same area. 

In the Bering Sea, four research vessels, using 

driftnets and longlines, conducted biological and 
distribution studies and tagging operations from 
early June to early August. As in previous years 
research on immature salmon was conducted off 
the east coast of Kamchatka mainly in August. 

In the Sea of Okhotsk, three vessels also carried out 
research on distribution using driftnets and tagging 
using longlines from June to September. These 
research operations are illustrated in Figs. 2-6. 

2. SUMMARY OF RESULTS 

(a) Information from the Mothership Fishery 

Catch per tan of driftnet in the mothership salmon 
fishery in 1976 was 3.62 fish, comprised of 1.80 chum, 
1.24 pink, 0.39 sockeye, 0.14 coho, and 0.05 chinook. 
The catch per tan of sockeye in 1976 was similar to 
that in 1975, the lowest in the last decade (Table 
1 ). 

Sockeye salmon catch per 1,000 tans in the mother
ship fishery is shown by age in Table 2. As in past 
years, age 53 (2.2) fish were dominant in the catch. 
Chum salmon catch per 1 ,000 tans of gill net in the 
Pacific Ocean and Bering Sea are shown in Table 3. 
Fish of ages 3 (0.2) and 4 (0.3) were dominant in 
both areas. 

(b) New Information from 1976 Tagging 

A total of 1,315 salmon (including one steel head) 
were tagged and released during the period from 
May to October 1976 at locations shown in Fig. 7. 
Sixty of those tagged in 1975 and 1976 had been 
recovered by the end of 1976. Recovery information 
was also received for 3 chums and one pink released 
and recovered in 1975, and 3 chums and one sockeye 
recovered in 1973 and 1974. A summary of release 
and recovery data for 1976 is given in Table 4. 
Detailed information on recoveries in 1976 and ad
ditional information on recoveries in 1973- 75 are 
given in Table 5. The information obtained did 
not change appreciably our general knowledge of 
distribution and migration of salmon. However 
new information was provided through recovery of 
a chum salmon on July 8, 1976 at the Yukon River 
which was released June 10, 1976 at 53°00'N, 
17 JCOO'E. 
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FIGURE 2. Operating stations of the research vessels, mid-April to early-May 1976. 

(c) Regarding the Origin of Sockeye Salmon 
Distributed in Waters of the Northwest Pacific 

The continental origin of sockeye salmon distributed 
in the northwest Pacific was studied on the basis of 
information obtained by research vessels during the 
years 1972 to 1975. Information included biological 
data and the catch of sockeye salmon per tan of 
research net (nets with equal tans of mesh sizes of 
48, 55, 63, 72, 82, 93, 106, 121, 138, and 157 mm). 

Unit areas used were INPFC (2° X 5°) statistical 
areas and complete age was used for age determina
tion. CPUE values and age composition obtained 
at each station were averaged by 2° X 5° block, by 
year, by month, and by ten-day period. Differentia
tion between mature and immature salmon was made 
using seasonal changes in gonad weight according 
to the methods of Takagi (1961) and Osako (1973). 

(i) Distribution of mature salmon (Figs. 8 and 10) 
In the 1975 Annual Report it was noted that 

mature salmon moved to the north or northwest 
after April and that in July immature fish moved 
into the area previously occupied by mature fish. 

This pattern was also recognized in the more detailed 
analysis conducted in 1976. In general, mature 
sockeye salmon of ocean age .3 are distributed to 
the north and mature ocean age .2 fish are distributed 
to the south. Age 1.3 fish are abundant to the north 
and age 2.3 fish are south of them. It was also noted 
that age 0.3 fish were abundant in the area where 
age 1.3 fish were in high abundance and that age 
3.3 fish were abundant where abundance of age 2.3 
fish was high. The areas where combinations of 
age 1.3 and 0.3 fish are observed diminishes fairly 
early but areas where combinations of age 2.3 and 
3.3 fish appear can be observed longer. Although 
the age composition did not show clear characteristics 
of local populations, it was considered that mature 
salmon inhabiting areas W8046 and E7548 were of 
Asian origin judging from the distribution and migra
tion of mature fish in April. 

In 1973, research was conducted in the area east 
of 175°W and it was considered that sockeye from 
that area were different from those distributed in 
areas west of 175°W. It was also considered that 
Bristol Bay sockeye were distributed in areas E7550 
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FIGURE 3. Operating stations of the research vessels, mid-June and late-June 1976. 

and W8050 in early and mid June in 1975. It was 
estimated that Asian fish would be generally domi
nant among mature sockeye in areas west of 175°W 
except for a certain area on the south side of the 
Aleutian Islands in April. 

(ii) Distribution of immature fish (Figs. 9-10) 
In late April the immature sockeye are widely 

distributed in the northwest Pacific and are centered 
at approximately 175°E-175°W, 42°-48°N, or some
what south and east of the area of distribution of 
mature fish. After that time movement is generally 
northward and by late June they reach the south 
side of the Aleutian Islands. Subsequently it appears 
that a portion of the fish move further north reaching 
the Bering Sea but the majority tend to move west
ward. It is also considered that in July the im
mature sockeye from further east migrate to the west 
and appear in areas on the south side of the Aleu
tians west of 175°W. The age composition and 
distribution varies from year to year but it is estim
ated that fish of Asian origin are dominant among 
immature sockeye found in areas west of 170°E in 
July and that their distribution is more easterly in 

some years. In any event, further study on conti
nental origin of the immature fish is required. 

II. OCEANOGRAPHY 

Oceanographic conditions during 1976 in the 
northwest Pacific Ocean were examined using hori
zontal distribution of water temperature at 100m 
depth. The number of survey stations at which 
observations were made or data collected from l 0 
motherships, 30 catcher vessels and 14 salmon research 
vessels were: April-206, May-675, June- 1,447, 
and July-1 , 104 (Figs. ll-14). Examination was 
made for determination of Western Subarctic Water, 
the Alaskan Stream, and the Subarctic Boundary, 
all of which have been shown to have effects on the 
distribution and migration of salmon in the North 
Pacific Ocean. 

1. WESTERN SuBARCTIC WATER 

Western Subarctic Water is considered to be a 
cold water mass with temperatures less than 3°C at 
100m depth centered in an area east of the Kam-
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FIGURE 4. Operating stations of the research vessels, early-July and mid-August 1976. 

chatka Peninsula and the Kuril Islands. Distribu
tion by month was as follows : 

April: The Western Subarctic Water southeast 
of Hokkaido occured further southward than for 
several years. It reached as far south as 40°N in 
the offshore area between northern Honshu and lS0°E. 
An isolated warm water body (core above S°C) was 
found to the southeast offshore of Kushiro which 
resulted in a complicated isotherm pattern in this 
area. The southern boundary of the Western Sub
arctic Water meandered in a complicated manner 
around lS6°E enclosing an isolated mass of cold 
water with a core below 2°C. 

The Komandorskie Cold Tongue which is generally 
stable between l6JO- l69°E in the average year 
could be observed in 1976 through the 4°C isotherm 
but not through the 3°C isotherm. The location of 
the Western Subarctic Water in this period deviated 
about lSO miles northward of that of l97S when an 
extreme southward deviation was observed, and it 
was somewhat north of that in average years. 

May: Although few data were available for the 
region off northern Honshu and southeast of Hok-

kaido, the southward deviation of the Western Sub
arctic Water appeared to have continued. The 
outstanding meandering in the vicinity of lS6°E 
observed in April had disappeared by May and 
thus the isotherm patterns were comparatively regular. 
The southward extension of the Komandorskie Cold 
Tongue was clearer than in April and this resulted 
in a rather complicated isotherm pattern in this 
area. The southern boundary of the Western Sub
arctic Water as indicated by the 3°C isotherm was 
similar to that in April. The cold tongue influence 
extended as far south as l 70°E, 41 °N. 

The eastward intrusion of the Western Subarctic 
Water could be observed as far east as l78°E. The 
tip deviated, however, somewhat westward compared 
to l97S when the eastward instrusion was extremely 
strong. Compared to normal years, however, it 
was still to the eastward, and its meridional range 
was fairly narrow. 

June: The isolated warm core off Kushiro which 
had been ambiguous from May data was still recogni
zable with the core temperature above S°C. Mean
while the southern boundary of Western Subarctic 
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FIGURE 5. Operating stations of the research vessels, mid-May to mid-September 1976. 

Water in this area had shifted somewhat northward 
to that in April and May, but was still located more 
southward than in the same season in average years. 

The Komandorskie Cold Tongue which is the 
southward extension of the Westen Subarctic Water 
was observed more clearly and its southern boundary 
was located further south than in May. Its eastward 
extension was located somewhat further east than in 
May, being observed at 50°N, 180°. The eastern 
tip of the Western Subarctic Water could be observed 
in almost the same location as in 1975, the year 
with remarkable eastward deviation, but the merid
ional range of the current was somewhat narrower 
than in 1975. 

July: The warm water off Kushiro was con
sistent, although not well defined, and the Western 
Subarctic Water in its vicinity did not differ from 
that in June. 

In the area along the southern Kuril Islands, the 
cold water below 0°C which was observed in June 
disappeared to some extent in July. The cold water 
below 2°C, on the contrary, expanded in area in 
July. 

The Komandorskie Cold Tongue also occurred 
as clear as in May and June, with remarkable south
ward extension. The meandering pattern of the 
cold water, however, was somewhat less clear than 
in June. Its eastward extension could be observed 
as far east as 17rE, and moreover was distributed 
as far east as east of 180° as isolated cold water. The 
location of the eastern tip of the cold water showed 
a remarkable eastward deviation compared to that 
in 1974, and was somewhat similar to that in 1975. 

In summary, the influence of the Western Subarctic 
Water in the summer of 1976 was considered stronger 
than in average years but was weaker than in 1975. 

2. ALASKAN STREAM 

In previously published reports, the Alaskan 
Stream was shown to be warm water flowing west
ward south and offshore of the Aleutian Islands with 
its center at 50°-52°N. There are several ways to 
find the western tip of the Alaskan Stream. In this 
report, as in previous years, the study was based 
on the distribution of warm water above 4"C, 
the extension of warm water above 3°C, and the 
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FIGURE 6. Operating stations of research vessels, August and September 1976. 

horizontal gradient of water temperature. 
April: No information was available because the 

area investigated was south of 50°N. 
May: An isolated warm core above 4°C was 

observed in the area of l72°-l73°E, south of Attu 
Island. Warm water above 3°C extended westward 
and its isolated western tip could be recognized as 
far west as 166°E. The pattern suggested that the 
western extension of the Alaskan Stream in 1976 
was more remarkable than in 1975. 

June: The warm water above 4°C could be ob
served more clearly; its western tip was observed as 
far west as 170°E. The warm area above 3°C could 
be observed as far west as in May. The westward 
extension of the Alaskan Stream seemed more signifi
cant than in the same period of 1975, and was 
similar to that of 1974. The meridional range of the 
warm water centered around 50°-52°N was narrower 
than that in the average year, thus making a sharp 
intrusion. As a result the eastward extending Western 
Subarctic Water and the westward extending Alaskan 
Stream formed an unusually significant wedge shape. 

July: The warm core above 4°C was distributed 

in a zone south of Kiska Island, with its western tip 
around 174°E, somewhat receded eastward compared 
to June. The westward extension of the 3°C isotherm 
around 50°N did not differ particularly from that 
in June. The shape of its intrusion was rather sharp, 
because the meridional range of the intrusion was 
narrower than in average years though somewhat 
wider than in June. The wedge shape formed by 
the Western Subarctic Water and the Alaskan Stream 
was sharper than in average years although not as 
sharp as in June. 

3. SUBARCTIC BoUNDARY 

The 6°C isotherm was considered in previous 
years to indicate the Subarctic Boundary. The 
meridional horizontal gradient of temperature in 
water of 3°C- 10°C was also investigated. The 
location of the Subarctic Boundary in the summer of 
1976 was, in general, southward in correspondence 
with the southward deviation of the Western Subarctic 
Water. In particular, a significant southward de
viation was observed around the Komandorskie Cold 
Tongue due to the remarkable development of the 
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FIGURE 7. Release positions of salmon tagged by japan during May-September, 1976. 

TABLE I. Catch-per-tan of salmon in the mothership fishery, 1967- 76. 
='< 

Species 

Year Sockeye Chum Pink Coho Chinook Total 

1967 1.54 1.31 1.48 0.04 0,02 4.39 
1968 1.07 1.37 0.65 0.15 0.06 3.30 
1969 0.96 1.24 1.12 0.21 0.09 3.62 
1970 1.15 ).60 0.29 0.03 0,07 3.14 
1971 0.61 1.71 1.40 0.08 0.04 3.84 
1972 0.54 2.26 0.64 0.10 0.04 3.58 
1973 0.45 1.34 2.05 0.17 0,02 4.03 
1974 0.42 1.71 1.43 0.20 0.06 3.82 
1975 0.39 1.31 2.60 0.06 0.03 4.39 
1976 0.39 1.80 1.24 0.14 0.05 3.62 

~ ---------

TABLE 2. Catch-per-1,000 tans of sockeye salmon by age in the mothership fishery, 1967- 76. 

Age 

Year 1.2(4,) 1.3(5a) 2.2(53) 2.3(6.) 3.2(6.) 3.3(7 .) Misc. Total 
-----

1967 175 168 602 576 49 30 16 1,546 
1968 199 207 317 247 64 20 21 1,075 
1969 218 211 199 232 29 18 48 955 
1970 l.'i4 93 741 .'i2 79 9 24 1,152 
1971 86 9) 271 112 30 10 8 608 
1972 145 75 208 67 19 5 18 537 
1973 43 103 168 87 29 8 10 448 
1974 95 55 145 85 18 5 16 420 
1975 68 68 168 43 II 4 23 385 
1976 60 47 195 43 25 3 18 392 
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TABLE 3. Catch-per 1,000 tans of chum salmon by age, in the mothership fishery, 1967-76. 

Pacific Ocean Bering Sea 

Age Age 

Year 2(0.1) 3(0.2) 4(0.3) 5(0.4) 6(0.5) Total 3(0.2) 4(0.3) 5(0.4) 6(0.5) Total - ---
1967 3 61 767 181 2 1,014 96 2,004 180 2 2,282 
1968 133 712 171 3 1,019 496 1,380 355 5 2,236 
1969 Ill 623 92 826 952 1,031 38 2,031 
1970 274 942 55 1,271 501 1,480 33 2,014 
1971 2 90 962 165 1,219 299 1,999 139 2,437 
1972 5 495 794 171 2 1,467 1,070 1,595 367 2 3,035 
1973 365 672 57 2 1,096 1,098 1,092 60 4 2,254 
1974 428 1,133 52 1,613 617 1,173 65 1,855 
1975 3 500 605 92 1,200 780 641 26 5 1,452 
1976 384 986 48 1,418 945 1,409 83 2,437 

TABLE 4. Number of salmon released and recovered by area and month from May to October 1976. Number 
recovered are shown in parentheses. 

Month -- ·-------------··· 
Species and area May June July Aug. Sept. Oct. Sub-total Total 

SocKEYE 
Bering Sea, East of 180° 35 (3) 35 (3) 
Bering Sea, West of 180" 20 (0) 22 (0) 42 (0) 
Pacific Ocean, East of 180° 2 (0 ) 0 2 (0) 112 (5) 
Pacific Ocean, West of 180° 20 (2} I (0) 0 8 (0) 3 (0) 0 32 (2) 
Okhotsk Sea 0 I (0) I (0) 

CHUM 
Bering Sea, East of 180" 51 (6) 51 (6) 
Bering Sea, West of 180° 59 (2) 159 (0) 218 (2) 
Pacific Ocean, East of 180" 6 ( I) 5 (0) II (I) 470 (17) 
Pacific Ocean, West of 180° 65 (5) 0 I (0) 24 (0) 4 (0) 94 (3) 188 (8) 
Okhotsk Sea 2 (0) 0 2 (0) 

PINK 
Bering Sea, East of 180° 48 (5) 48 (5) 
Bering Sea, West of 180" 322 (20) 0 322 (20) 
Pacific Ocean, East of 180" II (0 ) 4 (0) 15 (0) 668 (30) 
Pacific Ocean, West of 180° 142 (4 ) 21 (I) 63 (0) 3 (0) 0 0 229 (5) 
Okhotsk Sea 54 (0) 0 54 (0) 

COHO 
Bering Sea, East of 180" 0 0 
Bering Sea, West of 180° 0 4 (0) 4 (0) 
Pacific Ocean, East of 180° 0 0 0 42 (0) 
Pacific Ocean, West of 180" 26 (0) 0 0 II (0) 0 I (0) 38 (0) 
Okhotsk Sea 0 0 0 

CHINOOK 
Bering Sea, East of 180° 7 (0) 7 (0 ) 
Bering Sea, West of 180° 6 (0) 7 (0) 13 (0) 
Pacific Ocean, East of 180 I (0) 0 I (0) 22 (0} 
Pacific Ocean, West of 180 0 0 0 I (0) 0 0 I (0) 
Okhotsk Sea 0 0 0 

····-·--------
Sua-TOTAL 

Bering Sea, East of 180° 141 (14) 141 (14) 
Bering Sea, West of 180° 407 (22) 192 (0) 599 (22) 
Pacific Ocean, East of 180° 20 ( I ) 10*(0) 30*(1) 1,315• (52) 
Pacific Ocean, West of 180° 253 ( II ) 22 (I) 64 (0) 47 (0) 7 (0) 95 (3) 488 (15) 
Okhotsk Sea 56 (0) I (0) 57 (0) 

---
TOTAL 273 (12 ) 580 (37) 120 (0) 240 (0) 7 (0) 95 (3) 1,315 (52) 1,315 (52) 

------
• Includes one steelhead trout. 
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Tag type, 
mark, and 

number 

Disc G5002 
Disc G5085 
Disc G6093 
Disc G6152 

Disc G6156 
Disc G5055 
Disc G5086 
Disc G5116 
Disc G5135 
Disc G5714 
Disc G6081 
Disc G6118 
Disc G6121 
Disc G6123 
Disc G6128 
Disc G6129 
Disc G6254 
Disc G6271 
Disc G6366 
Disc E0333 
Disc E0415 
Disc G5151 
Disc G5183 
Disc G5196 
Disc G5198 
Disc G5206 
Disc G5224 
Disc G5254 
Disc G5753 
Disc G5762 
Disc G5781 
Disc G5954 
Disc G5962 
Disc G6001 
Disc G6043 
Disc G6055 
Disc G6085 
Disc G6087 
Disc G6114 
Disc G6212 
Disc G6262 
Disc G6265 
Disc G6269 
Disc G6334 
Disc G6337 
Disc G6343 
Disc G6356 
Disc G6360 
Disc G6361 
Disc G6383 
Disc G6389 

Species 

Sockeye 
Sockeye 
Sockeye 
Sockeye 

Sockeye 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
Pink 
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Sex 

F 

F 
M 
M 

M 

F 
F 
M 
F 
M 
F 
M 
M 

F 
M 

M 

F 
M 
F 

F 

M 
M 
F 

M 
F 

M 
M 
M 
M 
F 

F 

F 
M 
M 

M 
M 

TABLE 5. Release and recovery data for salmon released by Japan in 1975 and 1976 

Date of 
release 

76. 5.20 
76. 5.20 
76. 6.20 
76. 6.22 

76. 6.22 
76. 5.20 
76. 5.20 
76. 5.24 
76. 5. 30 
76. 6. 10 
76. 6. 19 
76. 6.21 
76. 6.21 
76. 6.21 
76. 6.21 
76. 6.21 
76. 5.27 
76. 5.27 
76. 6. 10 
75. 8. 3 
75. 8. II 
76. 6. 2 
76. 6. 17 
76. 6. 17 
76. 6. 17 
76. 6. 17 
76. 6. 19 
76. 6.25 
76. 6. 10 
76. 6. II 
76. 6. II 
76. 6. 14 
76. 6. 14 
76. 6. 16 
76. 6. 18 
76. 6. 18 
76. 6. 19 
76. 6. 19 
76. 6.21 
76. 5.22 
76. 5.27 
76. 5.27 
76. 5.27 
76. 6. 9 
76. 6. 9 
76. 6. 9 
76. 6. 9 
76. 6. 9 
76. 6. 9 
76. 6. 14 
76. 6. 16 

Date of 
recovery 

76. 6. 7 
76. 6. 5 
76. 6. 23 
76. 7.28 

76. 7. 14 
76. 6.30 
76. 5.24 
76. 6. 14 
76. 6.22 
76. 6. 15 
76. 6.24 
76. 7.20 
76. 6.24 
76. 7. 9 
76. 7. II 
76. 7. 3 
76. 7.24 
76. 6. 9 
76. 7. 8 
76. 7.20 
76. 6. 13 
76. 6. 15 
76. 6.20 
76. 6.20 
76. 6.23 
76. 6.25 
76. 7. 2 
76. 6.29 
76. - . -
76. 6. 15 
76. 6. 14 
76. 6. 19 
76. 6.20 
76. 6. 17 
76. 6. 19 
76. 7. I 
76. 6.20 
76. 6.20 
76. 6.23 
76. 6. 8 
76. 6. 5 
76. 6. 5 
76. 7. 15 
76. 6. 10 
76. 6.30 
76. 6. 10 
76. 6. 19 
76. 6.20 
76. 6. 18 
76. 6. 16 
76. 7. 3 

Location 
of release 

47-57N 176-04E 
47-57N 176-04E 
55-00N 178-00W 
54-55N 176-00W 

54-55N 176-00W 
47-57N 
47- 57N 
48-00N 
48-00N 
55-00N 
55-00N 
55-03N 
55-03N 
55-03N 
55-03N 
55-03N 
44-00N 
44-00N 
53-00N 
60-28N 
59-29N 
50-29N 
57-00N 
57-00N 
57-00N 
57-00N 
56-59N 
59-0IN 
55-00N 
55-00N 
55-00N 
55-00N 
55-00N 
55-00N 
55-03N 
55-03N 
55-00N 
55-00N 
55-03N 
43-30N 
44- 00N 
44- 00N 
44- 00N 
53- 00N 
53-00N 
53-00N 
53- 00N 
53- 00N 
53-00N 
53- 18N 
52- 54N 

176-04E 
176-04E 
179-58E 
176-04W 
171-00E 
179-00W 
176-50W 
176-50W 
176-50W 
176-50W 
176-50W 
175-00E 
175-00E 
177-00E 
175-28E 
177-38E 
174-58E 
171-00E 
171-00E 
171-00E 
171-00E 
174-02E 
178-59W 
171-00E 
172-00E 
172-00E 
174-20E 
174-20E 
177-02E 
179-20E 
179-20E 
179-00W 
179-00W 
176-50W 
172-30E 
175- 00E 
175-00E 
175- 00E 
175- 00E 
175-00E 
175- 00E 
175- 00E 
175- 00E 
175-00E 
179- 12E 
179- 00W 

Location 
of recovery 

47- 23N 178- 57E 
46-56N 177-49E 
55- 22N 177- 30W 

53-55N 
47- 23N 
52- 30N 
50--18N 
56- 19N 
55- 55N 
58-25N 
55-55N 
55-45N 
58-26N 
54-35N 
47- 47N 
46- 30N 
61- 56N 
58-40N 
47- 32N 
56- 19N 
56- 14N 
57-20N 
58-56N 
55-liN 
59-30N 
59-00N 

56-19N 
56-05N 
56-13N 
56-14N 
55-36N 
55-30N 
59-25N 
55-13N 
55-06N 
55-14N 
46-30N 
46- 20N 
46- 20N 
48- 20N 
53- 30N 
56- 56N 
53- 30N 
56- 18N 
56- 25N 
55- 00N 
54- 50N 
59- 20N 

171- 10E 
176-03E 
169-35E 
176-00W 
168-55E 
179-36W 
167- 40E 
179-36W 
178-22E 
179-12E 
179-21W 
171- 55E 
170-05E 
162- 52W 
172-05E 
176- 33E 
168-55E 
174-23E 
169-30E 
165-51E 
177-09W 
173-28E 
179-00W 

168-55E 
169-35E 
173-35E 
174-23E 
176- 15E 
179-30E 
174- 12E 
178-54W 
179- 38W 
176-30W 
169-43E 
174- 28E 
174- 34E 
161- 32E 
174- 45E 
165- 26E 
174- 45E 
173- 85E 
170- 40E 
171 - 15E 
178- 16E 
173- 40E 
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and recovered in 1976, and additional recoveries for 1973, 1974, and 1975. 

Body Gonad 
Fork length (em) weight weight 

Gear at (kg) (g) Age at Age at 
recovery a At rei. At rec. at rec. at rec. [el. rec. Remarks 

gillnet 51 52 ( 1.4 )b X- 2 2-2 
gillnet 55 53 1.8 1-3 1-3 
gill net 54 54 2.1 55 2- 2 2-2 

58 2- 2 before July 28, 1976-
Naknek-Kvichak District 

53 53 2- 2 2- 2 Naknek District 

gill net 50 52 1.7 5 0- 3 0- 3 
gillnet 49 51 1.4 2 0- 3 0- 3 
gillnet 56 59 2.3 0- 3 
gillnet 57 58 2.0 6 0- 3 0- 3 
gillnet 55 56 0- 3 0- 3 
gill net 53 52 1.5 18 0- 3 0- 3 
gillnet 56 58 2.6 96 0- 4 
gill net 55 54 1.6 0- 3 0- 3 
gill net 57 52 1.6 20 0- X 0- 3 
gillnet 63 63 2.8 10 0- 4 0- 4 
gill net 53 52 1.6 14 0- 3 0- 3 
gillnet 46 49 1.4 0- 3 0- 3 
gill net 53 56 1.7 15 0- 3 0- 3 

59 0- 4 Pilot station Yukon River 

gillnet 52 0- 2 
gill net 50 52 1.6 14 0- 2 0- 3 
gillnet 45 45 1.0 30 0- 1 0- 1 
gillnet 49 0- 1 
gillnet 45 47 1.2 53 0- 1 0- 1 
gillnet 44 0- 1 
gillnet 43 41 1.0 86 0-1 0- 1 
gillnet 47 49 1.2 42 0- 1 0- 1 
gillnet 43 44 1.0 100 0- 1 0- 1 
gillnet 45 0- 1 0- 1 
gillnet 47 48 1.2 95 0- 1 0- 1 
gillnet 48 0 I 0- 1 
gill net 45 46 1.0 30 0- 1 0- 1 
gill net 46 47 1.0 0- 1 0- 1 
gill net 44 44 0.9 58 0- 1 0- 1 
gillnet 47 45 1.2 0- 1 0- 1 
gillnet 44 44 1.1 48 0- 1 0- 1 
gillnet 47 47 1.4 91 0- 1 0- 1 
gill net 52 52 ( 1.5) 0- 1 0- 1 
gillnet 49 48 1.5 66 0- 1 0- 1 
gillnet 41 45 0.7 0- 1 0- 1 
gillnet 41 41 0.7 18 0- 1 0- 1 
gill net 41 42 0.8 21 0- 1 0- 1 
gill net 43 45 1.2 60 0-1 0- 1 
gill net 45 0- 1 
gillnet 46 46 1.1 93 0- 1 0- 1 
gill net 41 39 I. I 0- 1 
gillnet 41 40 0.8 0 I 
gill net 43 44 1.0 33 0- 1 0- 1 
gillnet 45 46 0.9 12 0- 1 0- 1 
gillnet 47 48 1.1 31 0- 1 0- 1 
gill net 48 48 1.6 70 0- 1 0- 1 

Continued ... 
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Tag type, 
mark, and 

number 

Disc E0060 
Disc E1068 
Disc G5376 

Disc G5821 
Disc G5884 
Disc G6469 
Disc G6376 
Disc G5880 
Disc G5237 
Disc E0085 
Disc El640 
Disc El929 
Disc El762 
Disc D0195 
Disc D0218 
Disc 00247 
Disc C2035 

Species 

Chinook 
Chinook 
Chum 

Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Chum 
Pink 
Chum 
Chum 
Chum 
Sockeye 

Sex 

F 

F 

F 
M 
F 
M 

M 
F 
M 
F 

Date of 
release 

75. 6.13 
75. 6. 19 
76. 8. 15 

76. 10. 14 
76. 10. 27 
76. 8. 19 
76. 6. 14 
76. 10. 24 
76. 6.22 
75. 6. 16 
75. 10. 3 
75. 9.26 
75. 7. 21 
74. 7. 2 
74. 7. 4 
74. 7. 5 
73. 4 . 29 

a All fish were caught by long lines at time of tagging. 
b Figures in parentheses are gutted weight . 

tongue. This Boundary which extends zonally mean
dered to a greater extent than in average years and 
showed a large variation throughout the summer 
(April to July). 

SuMMARY 

Features of the Western Subarctic Water, Alaskan 
Stream, and the Subarctic Boundary shown by the 
water temperature pattern at I 00 m depth are sum
marized as follows : 
I. The Western Subarctic Water generally deviated 

southward through the summer. The southward 
extension of the Komandorskie Cold Tongue 
around 16]0- 169°E was strong. The eastward 
extension of the tongue was somewhat similar 
to that in 1975 when judged by its eastern tip 
and the intrusion showed a narrow meridional 
range. 

2. The westward extension of the Alaskan Stream 
was stronger than in 1975 and close to that in 
1974. In 1976 it was characterized by a narrow 
meridional range and complicated pattern. As 
a result the Western Subarctic Water and the 
Alaskan Stream together formed a sharp wedge, 
which made the temperature pattern complicat
ed . Several isolated warm and cold water mas
ses were formed between them. 

3. The southward deviation in the Subarctic Bound
ary was significant in correspondence with the 

TABLE 5. 

Date of Location Location 
recovery of release of recovery 

76. 6. 17 57-0IN 174-00E 56- 15N 176--05E 
76. 7. 8 54-SON 178--00E 57- 0BN 178--36E 
76. 10. 14 58-30N 166-30E 36- 51N 140- 48E 

76. 10. 30 44--32N 148--00E 43--05N 145--00E 
76. II. 10 44--44N 148--00E 44--05N 145- IOE 
76. 9.29 50-30N 158--00E 43- 55N 144--40E 
76. 10. I 53-IBN 179-12E 44- 35N 142- 50E 
76. II. 20 44-31N 148--00E 44--05N 145- 15E 
76 . 10. 27 56-59N 178--00E 43- 20N 145-40E 
75. 9. 16 57-0IN 178--00E 43- 25N 145- 25E 
75. 10. II 44-50N 148-57E 42- 15N 143- 05E 
75. 10. 2 44-00N 147-58E 43--05N 145--05E 

45-50N 152-22E 
74. 10. 23 57-34N 178--57E 43- 55N 144- 40E 
74. 9. 28 58--32N 179-07E 42- 20N 141- 30E 
74. 10. 17 59--0!N 178--58E 43- 25N 145- 25E 
73. 7. 18 47-46N 162-20E 

strength of the Western Subarctic Water. An 
active fluctuation including meandering of this 
boundary was also inferred . 

III. GROUNDFISH RESEARCH IN 
THE BERING SEA 

I. STUDY oF CoMMERCIAL FISHERIEs AND REsEARCH 

ABOARD CoMMERCIAL VEsSELs 

(a) Outline of the Commercial Fisheries 

Japanese groundfish fisheries in the Bering Sea in 
1976 consisted of four fisheries : Mothership-type 
Groundfish Fishery, North Pacific Trawl Fishery, 
North Pacific Longline-Gillnet Fishery, and Land
based Dragnet Fishery. In the Mothership-type 
Fishery, 12 motherships and 206 associated catcher 
boats were licensed. All motherships were equipped 
with freezing facilities, and five had fish meal and 
minced meat (surimi) plants. The numbers of 
catcher boats licensed by type of fishing were : 73 
pair trawlers, 33 Danish seiners, 27 trawlers, I longline
gillnetter, and 72 Danish seine-longline-gillnetters. 
Forty-two trawlers were licensed for the North Pacific 
Trawl Fishery, and 22 vessels were licensed for the 
North Pacific Longline-Gillnet Fishery ; the licenses 
of these vessels permitted them to operate not only 
in the Bering Sea, but also in the northeastern Pacific. 
After September I, a total of 16 catcher boats formerly 
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Continued. 

Body Gonad 
Fork length (em) weight weight 

Gear at (kg) (g) Age at Age at 
recoverya At rei. At rec. at rec. at rec. rei. rec. Remarks 

gillnet 49 X- 2 
gillnet 30 49 ( 1.3) 1- 1 X- 2 
trap 58 62° 2.5 0- 2 0- 2 Hirakata, Kitaibaragi City 

lbaragi Pref. 
trap 69 70 4.0 0- 3 0- 3 Akkeshi, Hokkaido 
trap 61 60 0- 2 0- 2 U toro, Hokkaido 
trap 62 3.0 0- 2 0- 2 Shari, Hokkaido 
trap 55 64 3.5 0- 3 0- 3 Omui, Hokkaido 
trap 68 0- 3 Rausu, Hokkaido 
trap 61 70 3.9 0- 4 0- 3 Nemuso, Hokkaido 
trap 60 70 3.7 0- 3 0- 3 Bekkai, Hokkaido 
trap 66 68 0- 3 0- 3 Erimo, Hokkaido 
trap 66 62 0- 3 0- 3 Hamanaka, Hokkaido 
trap 42 0- 1 Aniva Bay, Sakhalin 
trap 61 70 0- X 0- 3 Shari, Hokkaido 
trap 56 62 2.5 0- X 0- 2 Shiraoi River, Hokkaido 
trap 62 72 3.7 0- 3 3 Bekkai, Hokkaido 

59 1- 3 Lesnaya Riverd 
·-------·-

e Total length . 

d Believed to be Lesnaya River on the northwest coast of the Kamchatka Peninsula. 

associated with 4 mothership freezer fleets were 
relicensed to the North Pacific Trawl Fishery when 
operations of these fleets were suspended. In the 
Landbased Dragnet Fishery, 182 vessels were licensed 
to operate in the Bering Sea west of 1 70°W and m 
the Sea of Okhotsk. 

The figures indicated above are the numbers of 
vessels licensed; the numbers of vessels actually 
engaged in these fisheries are not known at the present 
time. 

(b) Outline of Commercial Catch 

In 1976, as in 1975, trawling was prohibited in 
the area south of 55°30'N within the area delimited 
by a line connecting Cape Sarichef and Cape Nava
rin, the line of 1 70°W, and the Aleutian Islands 
during the period January 1, 1976 to May 1976. 
The closed area established in Area E was also 
retained. However, eight North Pacific trawlers 
conducted an experimental operation in halibut 
conservation Area A using trawl gear designed to re
duce the incidental catch of halibut. In the eastern 
Bering Sea annual catch quotas were in effect for 
pollock ( 1, 100,000 m. t. ), ground fish other than pol
lock (160,000 m.t.), and herring (15,000 m.t.) for the 
Mothership-type and the North Pacific Trawl Fish
eries. Catch quotas for herring (3,000 m.t.) for the 
North Pacific Longline-Gillnet Fishery, and for 
groundfish (35,000 m.t.) for the Landbased Dragnet 

Fishery were also in effect. In Aleutian waters, 
Pacific ocean perch and blackcod catches by the 
Mothership-type, North Pacific Trawl, and North 
Pacific Longline-Gillnet Fisheries were restricted to 
9,600 and 1,200 m.t., respectively. Total catch of 
the Landbased Dragnet Fishery was limited to 
8,500 m.t. 

The preliminary catch in 1976 (January through 
July) by the Mothership-type, North Pacific Trawl, 
and North Pacific Longline-Gillnet Fisheries is shown 
in Table 6. The total catch by these fisheries 
amounted to 576,000 m.t., a decrease of about 
81,000 m.t. from that in the same period in 1975. Pol
lock dominated the catch, accounting for 82 % 
(474,000 m.t.) of the total. This was followed by 
" other flatfish " (31 ,000 m. t. ), Pacific cod (22,000 
m. t. ), yellow fin sole (21 ,000 m. t. ), rock sole (7 ,000 
m .t.), Pacific ocean perch (6,000 m.t.), "other 
fish" (6,000 m.t.), herring (5,000 m.t.), blackcod 
(2,000 m.t.) and "other rockfish" (1,000 m.t.). In 
comparison with catches in the same period in the 
previous year, increases occurred in " other flatfish " 
(9,000 m.t. more), herring (4,000 m.t.), Pacific cod 
(4,000 m.t.), yellowfin sole (600 m.t.), "other rock
fish" (500 m.t.) and shrimp (400 m.t.); decreases 
were observed in catches of pollock (96,000 m.t. 
less), Pacific ocean perch (1,000 m.t.), rock sole 
(1,000 m.t.), and "other fish" (900 m.t.). These 
decreases can be attributed to the regulatory mea-
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FIGURE 8. CPUE of maturing sockeye salmon caught by Japanese research vessels, 1972-1975 by 2° X 5° Area, by ten-day period and 
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FIGURE 10. Continued. (I: Late April) 

sures mentioned above. 
Catch statistics for the Landbased Dragnet Fishery 

which operated in the Bering Sea in 1976 are not 
yet available. 

(c) Research Aboard Commercial Vessels 

On board all the motherships and most of the 
vessels of the North Pacific Trawl and North Pacific 
Longline-Gillnet Fisheries operating in the Bering 
Sea in 1976, major species in the catch were sampled 
for size composition by sex. In addition, materials 
for age determination were collected and frozen 
samples taken. 

Surveys for purposes of obtaining up to date infor
mation on pollock were conducted at stations on 
the eastern Bering Sea flats for about 10 days in 
August-September 1976, by several Danish seiners 
belonging to four fishmeal-surimi mothership fleets 
operating in the Bering Sea. 

2. RESEARCH BY RESEARCH VESSEL 

Research in the Bering Sea in 1976 was conducted 

by the research stern trawler Shunyo-maru (393.44 g.t., 
1,300 h.p. x2) from the Far Seas Fisheries Research 
Laboratory. Japan continued the trawl survey 
which has been conducted annually since 1966 (ex
cept 1972) at 104 fixed stations in 1976 on the eastern 
Bering Sea flats. For convenience of replenishment 
the survey was conducted in four cruises (Fig. 15 ). 
The research areas were north of Unimak Pass (May 
13 to 18), Bristol Bay and southeast of the Pribilof 
Islands (May 28 to June I 0), northwest of the Pribilof 
Islands (June 17 to 29), and around the Pribilof 
Islands (July 10 to 14). Gear used was 2 panel 
trawls of the same structure as in previous years. 

At each station, 30 minute horizontal trawl hauls 
were made, water temperature observations (with 
bathythermograph) were taken, and vertical hauls 
with larval nets were made from depths of 50 m. 
The catch was sorted and weighed by species. Crabs 
caught were counted by species and by size (large, 
medium, and small). Length composition was re
corded for halibut, arrowtooth flounder, rock sole, 
flathead sole, Alaska plaice, Greenland turbot, pol-
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lock, and herring. Samples of Pacific cod, sculpins, 
and flounders were frozen. 

Species composition of the catch in the station 
surveys is shown in Table 7. The predominant 
species was pollock, accounting for 41 % of the total 
catch, followed by yellowfin sole at 25%. Halibut 
catch was 828.9 kg, or 1.3% of the total. The total 
number of halibut caught was 485. The halibut 
catch at each station is shown in Fig. 16. Halibut 
concentrations were observed on the flats northwest 
of Unimak Pass. The size composition of halibut 
caught is shown in Table 8. Of the halibut caught 
91.3 % were less than 65 em (fork length). 

IV. GROUNDFISH RESEARCH IN THE 
NORTHEASTERN PACIFIC 

I. STUDY oF CoMMERCIAL FISHERIES AND REsEARCH 
ABOARD CoMMERCIAL VEssELs 

(a) Outline of Commercial Fisheries 

Japanese ground fish fisheries in the northeastern 

Pacific in 1976 consisted of two types : the North 
Pacific Trawl and North Pacific Longline-Gillnet 
Fisheries. Forty-two trawlers were licensed for the 
North Pacific Trawl Fishery, and 22 vessels for the 
North Pacific Longline-Gillnet Fishery. Some ves
sel operated solely in the Bering Sea, and the number 
of vessels actually engaged in fishing operations in 
the northeastern Pacific is not yet known. 

In 1976, several time-area closures were imposed 
on the North Pacific Trawl and North Pacific Long
line-Gillnet Fisheries in the northeastern Pacific. 
In addition the following regulatory measures for 
catches were imposed : the catch of groundfish other 
than rockfish and blackcod was limited to 30,000 m.t., 
and the catch of rockfish (including Pacific ocean 
perch) to 60,000 m.t. ; the catch of blackcod by 
trawlers was restricted to 5,000 m.t. and that by 
longliners to 25,000 m.t. 

Under the provisions of the International Con
vention for the High Seas Fisheries of the North 
Pacific Ocean, Japanese vessels are forbidden to take 
halibut in the northeastern Pacific. 
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(b) Outline of Commercial Catch 

The preliminary catch in 1976 (January through 
July) by the Japanese groundfish fisheries in the 
northeastern Pacific is shown in Table 9. The total 
catch was 60,000 m.t., about 6,000 m.t. less than in 
the same period in 1975. By species, Pacific ocean 
perch was predominant in the catch as in the pre
vious year, amounting to 22,000 m.t. or approxi
mately 37% of the total catch. This was followed 
by blackcod (14,000 m.t. or approximately 23%), 
pollock (8,000 m.t., 14%), "other rockfish" (7,000 
m.t., 12%), and "other fish" (5,000 m.t., 9%)
These five species groups comprised approximately 
94% of the total. Compared with catches by species 
for the same period in 197 5, an increase was noted 
only in "other flatfish" (200 m.t. more). For all 
other species decreases were observed : " other fish " 
(1,600 m.t. less), "other rockfish" (1,300 m.t. less), 
Pacific ocean perch ( 1 ,200 m. t. less), and pollock 
(1,000 m.t. less). 

(c) Research Aboard Commercial Vessels 

On board most of the trawlers engaged in the 
groundfish fishery in the northeastern Pacific in 1976, 
examination of size composition, and collection of 
materials for age determination were made and 
frozen samples were collected for major species of 
fish taken. The species composition of rockfishes 
caught was examined on board some of the vessels. 

Aboard the North Pacific Longline-Gillnet vessels, 
examination of size composition and collection of 
material for age determination were made and samples 
of blackcod frozen. 

2. RECOVERY OF TAGGED FISH 

(a) Halibut 

To October 1976, only one tagged halibut had 
been recovered by Japanese vessels since last reporting 
in the INPFC Annual Report for 1975. This fish 
was released by IPHC in August 1971 (at 58°08'N, 
132° l2'W), and recovered by a Japanese trawler 
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south of Yakutat (at 58°28'N, 139°48'W) in February 
1976. The fork length of 590 mm at time of release 
had increased to 750 mm when recovered. 

(b) Blackcod 

Twenty-three tagged blackcod were reported cap-

tured by Japanese fishing vessels. Three of these 
had been tagged by Japan (all in the Bering Sea ) 
and the rest by the U.S. Locations of release and 
recovery are known for all 23 and are shown in Fig. 
17. 
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TABLE 6. Preliminary data on Japanese catch in the Ber
ing Sea during January-July 1976 by the mothership 
fishery, North Pacific trawl fishery, and North Pacific 
longline-gillnet fishery (not including the landbased 
dragnet fishery). 

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

Y ellowfin sole 21,192 3.7 
Rock sole 6,521 I. I 
Halibut 8 0.0 
Other flatfish 31,159 5.4 
Pacific cod 22,360 3.9 
Pollock 474,243 82.4 
Black cod 1,726 0.3 
Pacific ocean perch 5,627 1.0 
Other rockfish 1,446 0.3 
Herring 5,322 0.9 
Other fish 5,764 1.0 
Shrimp 376 0.1 

TOTAL 575,744 100.1 

TABLE 7. Catch record of trawl operations during the 
grid-fishing survey on the eastern Bering Sea flats by a 
Japanese research vessel in 1976. 

Species 

Y ellowfin sole 
Turbot 
Rock sole 
Flathead sole 
Alaska plaice, longhead dab 
Pacific halibut 
Greenland turbot 
Otht"r flatfish 
Pacific cod 
Pollock 
Blackcod 
Pacific ocean perch 
Other rockfish 
Herring 
Smelts 
Sculpins 
Poachers 
Eel pouts 
Snail fish 
Skates 
Other fish 

Total catch of fish 

Octopus and Squid 
Pink shrimp 

Total catch 

Catch 
(kg) 

15,682.9 
1,400.4 
1,256.5 
1,993.1 
2,321.4 

828.9 
3,104.8 

33.3 
4,167.5 

25,737.9 
29.2 
59.2 

3.2 
475.0 
216.1 

3,764.9 
101.7 

1,023.5 
58.8 

193.9 
290.9 

62,743.1 

85.3 
585.4 

63,413.8 

Composition 
(% ) 

24.7 
2.2 
2.0 
3.1 
3.7 
1.3 
4.9 
0.1 
6.6 

4·0.6 
0.1 
0.1 
0.0 
0.8 
0.3 
5.9 
0.2 
1.6 
0.1 
0.3 
0.5 

99.1 

0.1 
0.9 

100.1 

TABLE 8. Length frequency distribution of halibut, sexes 
combined, caught by trawl gear during the groundfish 
survey in the eastern Bering Sea by a Japanese research 
vessel in 1976. 

Fork length (em) Frequency 
-----

21- 25 
-· 30 20 
- 35 62 
-40 73 
- 45 91 
- 50 90 
- 55 46 
- 60 26 
- 65 34 
- 70 17 
- 75 4 
- 80 5 
- 85 6 
- 90 
- 95 3 
- 100 3 
- 105 
- 110 I 
- 115 0 
- 120 0 
- 125 0 
- 130 0 

135 0 
- 140 

ToTAL 485 

TABLE 9. Preliminary data on Japanese catch in the nor
theast Pacific during January-July 1976 by the North 
Pacific trawl fishery and North Pacific longline-gillnet 
fishery. 

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

Y ellowfin sole 
Rock sole 0.0 
Other flatfish 2,054 3.4 
Pacific cod 1,376 2.3 
Pollock 8,438 14.1 
Black cod 13,526 22.6 
Pacific ocean perch 22,248 37.1 
Other rockfish 6,941 11.6 
Herring 
Other fish 5,366 9.0 

TOTAL 59,950 100.1 
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MIGRATIONS AND ABUNDANCE OF 
SALMON AT SEA, 1976 

by Allan C. Hartt, Rodney C. Cook, 
and Robert H. Conrad* 

This report briefly summarizes the 1976 research 
on salmon (genus Oncorhynchus) at sea by the Fisheries 
Research Institute, University of Washington, under 
contract to the National Marine Fisheries Service. 
The chief objective of our 1976 field work was to 
assess the abundance, size, age composition, distri
bution, and timing of all species of salmon in a key 
area south of the central Aleutian Islands from July I 

through August 20. A major application is to fore
cast, one year in advance, the abundance and ocean 
age composition of the run of sockeye (0. nerka) 
salmon to Bristol Bay, Alaska. 

1976 FIELD OPERATIONS 

The purse seine vessel Commander, 82 feet (25m) 
long, was chartered for the 1976 season. The length 
and depth of the purse seine were about 400 fathoms 
(731 m) and 20 fathoms (37m), respectively. Fishing 
was conducted at five stations, spaced at about 10-
mile (16 km) intervals along a transect extending to 
50 miles (80 km) south of Adak Island, following 
the station pattern used since 1968. Forty-one 
purse seine sets were made in 1976 as compared to 
an average of 65 (range 51-89) sets per year for the 
years 1968-75. The reduced number of sets re
sulted from two separate accidents. While enroute 
to Adak the Commander struck a log which caused 
a 10-day delay in the start of operations. Then on 
July 29, the purse seine was extensively damaged 
by a large Japanese trawler causing the loss of an 
additional eight days. As a result, the numbers of 
sets in the five 10-day sampling periods were less 
than expected. The number of sets made during 
19 76 are listed in the following table : 

Period and number of sets 

2 3 4 5 
Station -----

no. 7/1-10 7/ 11 - 20 7/21- 31 8/1 - 10 8/ 11- 20 Total 
------------

I 0 3 

2 0 3 
3 3 
4 0 3 
5 0 3 

ToTAL 0 15 

Using data of previous years, we tested the effect 

* Fisheries Research Institute, University of Washington, Seattle, 
\Vashington. 

2 
2 
2 
2 
2 

10 

0 3 8 
0 3 8 
I 2 8 
2 2 9 
2 8 

5 11 41 
----·--

upon our forecast of the loss of data for period I, 
and found that catches during this period were 
typically close to the season's average and had minimal 
effect. Thus, the loss of data for period I in 1976 
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TABLE I. Salmonid catches; south side, Adak Island-July 12-August 18, 1976 by station and seine set. 

Date 
Set 
no. 

Surf. 
temp. 
(oC) 

Immature 

.I .2 

Station I (8---10 miles offshore) 
7/ 12 C- 1 6.6 4 
7/ 16 C-8 7.7 9 5 
7/1 8 C- 14 7.7 10 I 
7/22 C- 16 7.2 5 13 
7/25 C- 24 6.6 I 6 
8/ 11 C- 31 6.6 
8/14 C-35 6.1 
8fl4 C-36 6.2 

Sockeye 

.3 Mature 

3 
3 
7 
3 

Total 

4 
17 
14 
25 
10 

Chum 

.I .2+ 

122 20 
54 167 

254 21 
15 195 
36 201 

4 
17 

Total 

142 
221 
275 
210 
237 

4 
17 

6 

3 
4 
2 

0 
..<: 
0 

0 

2 

.>I 
0 
0 
c; 

:.a 
0 

I 
3 

152 
238 
294 
240 
253 

4 
17 

Total Sta. I 29 25 16 70 481 625 1,106 15 3 4 1,198 
-----------------------------------------------------

Average 8 sets 6.8 3.6 3.1 2.0 8.8 60.1 78.1 138.2 1.9 0.4 0.5 149.8 

Station 2 ( 18--20 miles offshore) 
7/12 C-3 9.2 
7f16 C- 9 6.5 
7/18 C- 15 8.7 
7/23 C- 17 9.4 
7/25 C- 25 7.5 
8/11 C- 32 8.5 
8/14 C- 37 8.4 
8/14 C- 38 8.4 

26 6 2 34 

10 12 
8 8 

103 57 6 166 
21 21 

5 5 
19 19 

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

82 

12 
II 
26 
7 
2 
7 

9 

II 
19 
47 
26 
5 

13 

91 

23 
30 
73 
33 

7 
20 

Total Sta. 2 192 64 9 265 147 130 277 
------------------

Average 8 sets 8.3 24.0 8.0 1.1 33.1 18.4 16.3 34.6 

Station 3 (28-30 miles offshore) 

3 

I 
3 

5 

7 

4 

8 7 13 

1.0 0.9 1.6 

131 

38 
38 

241 
65 
13 
44 

570 

71.3 

7/12 C- 2 9.5 41 41 62 II 73 9 5 128 

7/16 C- 10 8.6 7 3 
7/17 C- 13 9.8 3 2 
7/23 C- 18 9.9 33 12 
7/24 C- 23 9.4 69 34 2 
8/9 C- 26 9.0 24 4 
8fll C- 33 9.7 17 
8/18 C- 39 9.5 11 3 

Total Sta. 3 205 58 2 

Average 8 sets 9.4 25.6 7.3 0.3 

Station 4 (38- 40 miles offshore) 

2 
5 
I 

9 

1.1 

10 21 2 23 2 I 36 
7 20 I 21 2 31 

50 I 8 9 60 
106 2 12 14 7 I 128 
29 10 5 15 3 5 52 
17 4 5 2 24 
14 7 8 2 25 

--------------------------------------------
274 118 50 168 3 24 15 484 

--------------
34.3 14.8 6.3 21.0 0.4 3.0 1.9 60.5 

7/13 C- 4 8.7 34 I 35 3 
16 
75 

3 
5 

3 
19 
77 

7 

2 41 
37 7/13 C- 7 9.1 II 6 17 

7/17 C-11 8.8 24 24 
7/23 C-19 9.7 44 5 49 
7/24 C-22 9.9 22 7 30 
8/9 C-27 9. 7 55 2 58 
8/10 C-30 9.5 2 I 4 
8/11 C-34 9.7 221 23 245 
8/18 C-40 9.2 18 19 

12 

3 
2 
4 

4 16 

--------------------------------------------
Total Sta. 4 431 46 3 481 114 14 128 

Average 9 sets 9.4 47.9 5.1 0.1 0.3 53.4 12.7 1.6 14.2 

12 

2 

2 

·---------
4 17 

I 
2 

3 

2 

8 

0.4 1.9 0.9 

103 
69 
35 
60 
8 

263 
22 

638 

70.9 

Continued ... 
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TABLE 1. Continued. 

Date 
Set 
no. 

Surf. 
temp. 
(OC) 

Immature 

.I .2 

Station 5 (48--50 miles offshore) 
7{13 C- 5 8.0 6 5 
7{13 C- 6 8.4 4 
7/17 C- 12 8.6 20 4 
7/24 C- 20 9.4 2 3 
7/24 C- 21 9.3 31 9 
8/9 C- 28 9.5 35 
8/9 C- 29 9.5 88 3 
8{18 C- 41 9.5 57 16 

Total Sta. 5 243 41 

Average 8 sets 9.0 30.4 5.1 

Total 41 sets 1,100 234 

Sockeye 

.3 Mature 

0.1 

3 

Average 8.6 26.8 5.7 om 
38 

0.9 

Total 

12 
5 

24 
5 

40 
35 
91 
73 

285 

35.6 

1,375 

33.5 

.I 

68 
53 

167 
I 
5 
I 
2 
2 

299 

37.4 

Chum 

.2 + 

7 
8 
5 

3 

4 

28 

3.5 

Total 

75 
61 

172 

8 
2 
2 
6 

327 

40.9 

3 

2 

5 

0 
..c 
0 
u 

2 

2 

.-"1 
0 
0 c 

:.a 
u 

2 

4 2 

0.6 0.3 0.5 0.3 

88 
72 

196 
6 

52 
38 
93 
80 

625 

78.1 

1,159 847 2,006 35 53 44 2 3,515 
----------------------------------

28.3 20.7 48.9 0.9 1.3 1.1 0.05 85.7 

TABLE 2. Total catch and catch per seine set ofsalmon and steelhead trout at Stations l - 5during period june 
30- August 18 south of Adak Island, 1968- 76. 

Catch by species and catch/set (lower numbers) · 

Year Period fished 

1968 July 7- Aug. 12 

1969 july 3- Aug. 12 

1970 June 30- Aug. II 

1971 July 3- Aug. 9 

1972 July 4- Aug. 13 

1973 July 4- Aug. 8 

1974 July 4- Aug. 15 

1975 July 5- Aug. 17 

1976 July 12- Aug. 18 

No. of 
seine sets 

58 

89 

66 

51 

74 

55 

56 

70 

41 

Sockeye 

4,902 
84.5 

13,417 
150.8 

3,258 
49.4 

1,003 
19.7 

1,133 
15.3 

1,690 
30.7 

2,535 
45.3 

2,178 
31.1 

1,375 
33.5 

presumably will not greatly bias our forecast for 
1977. 

Salmon catches in individual seine sets in 1976 are 
shown in Table 1, by station and date, together 
with averages by station. The total season's catches 
by species for the years 1968-76 are recapitulated 
in Table 2. Catches of sockeye salmon at station 1 
were considerably less than at the other stations. 
The mean catch of all ages was 8.8 per set, whereas 

Chum 

2,173 
37.5 

11,027 
123.9 

5,359 
81.2 

3,322 
65.1 

3,829 
51.7 

3,309 
60.2 

1,463 
26.1 

1,384 
19.9 

2,006 
48.9 

Pink Coho Chinook Steelhead 

65 122 70 
1.1 2.1 1.2 

188 110 40 
2.1 1.2 0.4 

51 26 6 
0.8 0.4 0.1 

35 59 20 
0.7 1.2 0.4 

26 20 29 
0.4 0.3 0.4 

12 30 3 
0.2 0.5 0.1 

25 157 85 
0.4 2.8 1.5 

43 114 49 
0.6 1.6 0.7 

35 53 44 
0.9 1.3 1.1 

3 
0.05 
2 
0.02 

O.oJ 

II 
0.2 
2 
0.03 
2 
0.05 

Total 

7,335 
126.5 

24,784 
278.5 

8,700 
131.8 

4,439 
87.0 

5,038 
68.1 

5,044 
91.7 

4,276 
76.4 

3,770 
53.9 

3,515 
85.7 

mean catches at stations 2-5 ranged from 33.1 to 
53.4. Catches of age .1 immatures were greatest 
at station 4 (47.9 per set) and catches of age .2 
immatures were greatest at station 2 (8.0 per set). 
Mature sockeye, though scarce, tended to occur at 
the inshore stations. 

Catches of chum (0. keta) salmon, as usual, tended 
to be largest at inshore stations (Table 1 ). The 
fact that we did not fish during period one probably 
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reduced the average catch of chums since our largest 
catches of this species typically occur in early July. 
Thus, the season's average of 48.9 chums per set pro
bably indicates a much greater abundance of this 
species than in 1975 when the season's average was 
a record low of only 19.9 per set (Table 2). 

Pink (0. gorbuscha) salmon, though scarce, tended 
to be more abundant at the inshore stations which 
is typical for this species. 

Coho (0. kisutch) and chinook (0. tshaw_vtscha) 
salmon, also scarce, were rather randomly distributed 
at the several stations, but tended to be more abun
dant at stations 2, 3, and 4. 

Only two steelhead trout (Salmo gairdneri) were 
caught in 1976, both at station 5. 

ABUNDANCE, AoE CoMPOSITION, AND SizE OF SocKEYE 
SALMON DuE To RETURN TO BRISTOL BAY IN 1977 

The season's arithmetic mean catches of age .I 
and .2 and .3 immature sockeye were 26.8 and 5. 7, 
respectively (Table I). By our standard forecast 
procedure this should yield an inshore run to Bristol 
Bay of about 9 million in 1977, of which about 81 % 
should be age .2 (Rogers 1977). 

There were no unusual features of distribution or 
timing or size of the immature sockeye south of 
Adak in 1976 that might bias our 1977 forecast aside 
from the lack of data for period I and a low number 
of sets in period 4 as previously discussed. 

CRITIQUE OF 1976 FoRECAST 

On the basis of our sampling south of Adak Island 
in 1975, we forecast an inshore run to Bristol Bay 
in 1976 of 9.8 million sockeye salmon (Rogers 1976). 
The actual inshore run in 1976 was 11.5 million 
sockeye. The difference is almost completely ac
counted for by the relatively low rate of exploitation 
on Bristol Bay sockeye by Japan's mothership driftnet 
fishery in 1976. Rogers (1976) reported a signifi
cant correlation between the rate of exploitation by 
the high seas fishery and the percentage error in 
past forecasts. When the rate of exploitation was 
low, the runs to Bristol Bay were larger than fore
casted. 

TAG RELEASES IN 1976 

As summarized in Table 3, 949 salmon were tag
ged this year in area 8050 within 50 miles (80 km) 
of Adak Island. A primary objective of the tagging 
was to assess the proportion of non-Bristol Bay sockeye 
among the sockeye samples. Standard 3/4-inch 
(19mm) diameter disk tags were used. 

TABLE 3. Numbers of salmon and trout tagged in 1976 
by species. 

Sockeye Chum Pink Coho Chinook Steelhead Total 

826 67 15 28 12 949 

FIGURE I. Release and recovery information for 34 sockeye salmon recovered in 1976- 25 
from releases in 1975 (-+); 9 from releases in 1974 (- •). 
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TAG RETURNS 

We received 34 tag returns in 1976; all were from 
sockeye salmon (Fig. 1 ). Twenty-five of these had 
been released in 1975 and nine in 1974. Detailed 
release and recovery information are available in 
tables exchanged among the participating nations. 

Of the 25 recoveries offish released in 1975, 11 were 
from the high seas, 11 were from Bristol Bay (in
cluding two from the Port Moller area), two from 
Cook Inlet and one from Prince William Sound. 
Dates of recovery and maturity status based upon 
gonad weights provided by the Japanese are shown 
for the 11 high seas returns. In general, the high 
seas returns may be interpreted as showing the dis
tribution of Bristol Bay sockeye stocks in the mother
ship fishery area one year after tagging. 

Two of the high seas returns in 1975 provide 
circumstantial evidence that Bristol Bay sockeye may 
be present in the Japanese land-based fishery area. 
This evidence is discussed herein because the Salmon 
Sub-Committee of the Biology and Research Com
mittee of the INPFC has considered identification 
of the stocks in the landbased fishery area a high 
priority item in recent years (1975 and 1976). 

The two fish in question were recovered near 
46°30'N X 176°E on June 5 (Fig. 1 ). Their recovery 
locations and date are such that they were probably 
part of the seasonal northward migration of mature 
and immature sockeye that occurs each spring 
throughout this general area (French et al. 1976). 
Their proximity to the Japanese landbased fishery 
(northern boundary 46°N) on June 5 suggests that 
they may have come from wintering areas farther 
south, in which case they would have been a part 
of the body of sockeye that occupies the landbased 
fishery area during a portion of their oceanic migra
tions. The above principle, coupled with the fact 
that tag returns indicated a high proportion (80%-
96%; Hartt et al. 1975) of Bristol Bay sockeye among 
stocks tagged south of Adak each summer, points to 
the likelihood that Bristol Bay sockeye occur in the 
landbased fishery area. 

Of the nine recoveries of sockeye released in 1974, 
one was from the high seas and eight from Bristol 
Bay (Fig. 1 ). All were age .1 at release and thus 
were age .3 at recovery in 1976. Overall rates of 
return of immature sockeye tagged in 1974 were : 
~ =------=:: 

Year Ocean age at release in 1974 
of Total numbers 

return Age. I Age .2 offish 

1975 11/1416=0.8% 6/279=2.2% 17/1695= 1.0% 
1976 9/1416=0.6% 0/279=0% 9/1695=0.5% 

ToTAL 20/1416= 1.4% 6/279=2.2% 26/1695= 1.5% 

Rates of return during 1976 of immature sockeye 
tagged in 1975 were higher for both age groups as 
follows: 

Ocean age at release in 1975 

Age .I Age .2 

13/1038= 1.3% 12/310=3.9% 

Total numbers 
of fish 

25/1348=1.9% 

Additional returns in .1977, at least from the age .1 
group, may be expected to further increase the return 
rate of the 1975 releases. A major cause of the higher 
rate of return of the fish released in 1975 is presumably 
that a higher proportion of the run was caught in 
the Bristol Bay commercial fishery in 1976 as com
pared to 1975. In 1975 the catch was 4.8 million 
out of an inshore run of 24.1 million or 19.9%. In 
1976 the catch was 5.6 million out of an inshore 
run of 11.5 million or 40.7 %. Since the probability 
of recovery of a tag is much higher in the commercial 
fishery than in the escapement, the rate of return is 
highly dependent on the proportion caught. 

OBSERVATIONS ABOARD jAPANESE RESEARCH VESSEL 

With the kind permission and hospitality of the 
Japan Fishery Agency, two United States scientists 
observed operations and collected tissue samples 
aboard the Japanese research vessel Riaso Maru No. 2 
during the period May 12- July 13, 1976. Observers 
were Mr. Gary Sanders of the Alaska Department of 
Fish and Game, from May 12 to June 13, and Dr. 
Wayne Iwaoka of the College of Fisheries, University 
of Washington, from June 13 to July 13. The main 
objective of the program was to provide United 
States scientists with current information on the 
methods used by Japan in tagging and in collecting 
catch and biological data as part of their studies of 
distribution and abundance of salmon at sea. Tissue 
samples from chum and chinook salmon were collect
ed for use by the U.S. National Marine Fisheries 
Service, Northwest and Alaska Fisheries Center in 
their racial identification studies. Detailed reports 
by the observers are on file with the respective 
agencies. 

LABORATORY WoRK 

We have continued and expanded the scale analysis 
begun in 1975 which is aimed at identifying the 
river of origin of the immature sockeye salmon sampled 
at Adak. As a preliminary step, we examined scales 
of smolts sampled in the Naknek and Kvichak rivers 
by the Alaska Department of Fish and Game in 
1973. Scales were characterized by measurements 
and by circulus counts in the freshwater zone. The 
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scales were classified as to river of origin by means of 
polynomial discriminant functions obtained from a 
non-linear pattern recognition scheme. We then 
tested the method further by using scales from 
adult fish sampled in 1967 from all Bristol Bay rivers. 
A high degree of separation is possible. We are 
classifying the 1976 high seas samples of immature 
sockeye salmon based upon the scale patterns of 
smolt samples from Bristol Bay in 1974 and 1975. 
Where smolt scale samples are unavailable, scale 
samples from adult fish taken in Bristol Bay rivers 
are being used. We are also examining the possi
bility of using the method to estimate the proportion 
of non-Bristol Bay sockeye in our Adak samples. 
This should also enhance the accuracy of the forecast. 

We have completed the study of the oceanographic 
conditions in and near the Alaska Stream that may 
have a bearing on the distribution and timing of 
immature salmon south of the central Aleutian Islands 
where we have been sampling for forecast purposes. 
The data investigated were: (I) the bathythermo
graph profiles obtained along our annual summer 
sampling transects extending 50 miles south from 
Adak Island; (2) oceanographic information from 
Japanese research vessels operating in the area of 
interest; and (3) published oceanographic reports, 
particularly those pertaining to the Alaska Stream. 
It was found that data were not extensive enough 

in time and space to form a reliable measure of the 
physical conditions which could be related to our 
purse seine catches. 

REPORT WRITING 

Our contributions to the new joint comprehensive 
reports on sockeye and pink salmon have been com
pleted. The final sockeye report was submitted to 
INPFC and has been printed as Bulletin 34. The 
pink salmon report is complete, but the portion 
written by the Japanese author is being translated 
into English by the Secretariat, after which a com
plete draft in English will be prepared for review 
by the national sections. 

A report on our sampling and tagging of juvenile 
salmon is scheduled to be completed in 1977. 
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STATISTICS OF JAPANESE MOTHERSHIP SALMON FISHERY 

by A. E. Peterson* 

Statistics of annual catch, fishing effort, and catch 
per unit of effort (CPUE) for the Japanese mothership 
salmon fishery in 1975 (INPFC 1978) are listed in 
Table I with corresponding data for 1951-74 (INPFC 
1952-77 ; Manzer et al. 1965 ). Figure I shows the 
mothership fishing area and Figs. 2-6 show statistics 
for the 24-year period. 

SocKEYE SALMON 

The 1975 catch of 2.2 million sockeye salmon 
(only 9% of the total catch of all salmon species) 
was the lowest sockeye catch since 1953. Fishing 
effort in 1975 was slightly lower than that of most 

• Consultant, Fisheries Research Institute, University of 
Washington. 

recent years (above that of 1974, however). The 
downward annual trend in sockeye CPUE continued 
in 1975. Best sockeye catches were taken in May 
southwest of the western Aleutian Islands. 

PINK SALMON 

The 197 5 catch of 14.7 million pink salmon (13.6 
million excluding catch in May) was the best catch 
since 1959 and the best (59%) of all species. Pink 
salmon CPUE (three fish per tan of gillnet) was also 
the highest since 1959 and the highest of all species. 
Good catches were taken in July over a wide expanse 
of fishing areas to the west and to the north. The 
2° X 5° statistical fishing area 8058 (east of 180° 
north of 58°N) in the Bering Sea in mid-July pro
duced the greatest catch of pink salmon. 
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TABLE I. Japanese mothership salmon fishery-catch, fishing effort, and catch per unit of effort-160°E to 175°W, 1952- 75. 

Species of salmon 

Year Sockeye' Pink1 Chum1 Coho• Chinook' Total' 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

19.'>2 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

-----------------· 
Catch- Thousands of fish 

736 
1,547 
3,391 

11,057 
9,069 

19,399 
10,710 
9,125 

12,879 
12,998 
10,590 
8,902 
7,097 

12,038 
7,254 
8,087 
6,373 
5,935 
6,944 
3,554 
3,184 
2,613 
2,282 
2,171 

698 626 24 
2,894 2,673 309 
2,702 8,296 678 

10,557 16,737 I ,733 
6,664 16,333 3,398 

17,203 8,866 193 
7,858 

18,640 
1,826 
3,226 
l,Oll 
6,242 
2,198 
4,238 
2,457 
7,698 
3,610 
6,862 
1,573 
7,833 
3,561 

11,665 
6,963 

13,614 

14,046 
12,859 
10,517 
6,128 
6,372 
5,858 
8,640 
6,037 
8,562 
6,838 
8,107 
7,721 
9,639 
9,968 

13,373 
7,857 
9,283 
7,367 

3,108 
1,358 

961 
281 

1,531 
1,889 
3,529 
1,172 

466 
225 
805 

1,144 
180 
452 
581 
806 

1,076 
326 

8 
57 
51 

127 
29 
37 
68 

180 
31 

122 
88 

410 
185 
208 
127 
362 
554 
437 
206 
261 
119 
361 
162 

Fishing effort- Thousands of tans 
469 393 469 199 

1,317 
2,557 
6,789 
9,128 
6,211 
7,207 
7,097 
6,518 
4,994 
5,851 
5,954 
7,518 
6,110 
5,195 
5,231 
5,925 
6,217 
6,028 
5,839 
5,917 
5,850 
5,433 
5,633 

1,029 
2,274 
5,309 
7,200 
4,179 
5,628 
5,958 
5,920 
4,538 
4,918 
5,186 
6,586 
5,164 
4,207 
4,120 
4,838 
5,160 
5,120 
4,720 
5,036 
4,865 
4,390 
4,586 

1,317 
2,557 
6,789 
9,128 
6,211 
7,207 
7,097 
6,518 
4,994 
5,851 
5,954 
7,518 
6,110 
5,195 
5,231 
5,925 
6,217 
6,028 
5,839 
5,917 
5,850 
5,433 
5,633 

621 
1,257 
2,812 
3,206 
1,262 
2,681 
1,226 
2,848 
1,459 
2,231 
1,399 
2,307 
1,385 

694 
525 

1,025 
907 

1,001 
382 
495 

1,184 
1,043 

753 

2,086 
7,431 

15,129 
40,226 
35,644 
46,029 
35,832 
42,331 
26,424 
22,704 
19,755 
23,475 
21,964 
23,864 
19,046 
23,060 
19,563 
22,488 
18,925 
22,384 
21,227 
23,597 
20,767 
24,709 

469 
1,317 
2,557 
6,789 
9,128 
6,211 
7,207 
7,097 
6,518 
4,994 
5,851 
5,954 
7,518 
6,110 
5,195 
5.231 
5,925 
6,217 
6,028 
.'),839 
5,917 
5,850 
.'),433 
5,633 

----------

Year 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
19.')9 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

Species of salmon 

Sockeye' Pink1 Chum' Coho• Chinook' 

Catch per unit effort-Number offish per tan 
1.57 I. 78 1.33 0.12 0.0021 
1.17 2.81 2.03 0.50 0.0061 
1.33 
1.63 
0.99 
3.12 
1.49 
1.29 
1.98 
2.60 
1.81 
1.50 
0.94 
1.97 
1.40 
1.55 
1.08 
0.95 
1.15 
0.61 
0.54 
0.45 
0.42 
0.39 

1.19 
1.99 
0.93 
4.12 
1.40 
3.13 
0.31 
0.71 
0.21 
1.20 
0.33 
0.82 
0.58 
1.87 
0.75 
1.33 
0.31 
1.66 
0.71 
2.40 
1.59 
2.97 

3.24 
2.47 
1.79 
1.43 
1.95 
1.81 
1.61 
1.23 
1.09 
0.98 
1.15 
0.99 
1.65 
1.31 
1.37 
1.24 
1.60 
1.71 
2.26 
1.34 
1.71 
1.31 

0.54 
0.62 
1.06 
0.15 
1.16 
!.II 
0.34 
0.19 
0.69 
1.35 
1.53 
0.85 
0.67 
0.43 
0.79 
1.26 
0.18 
1.18 
1.17 
0.68 
1.03 
0.43 

0.0223 
0.0075 
0.0139 
0.0047 
0.0051 
0.0096 
0.0276 
0.0062 
0.0209 
0.0148 
0.0545 
0.0303 
0.0400 
0.0243 
0.0610 
0.0891 
0.0725 
0.0353 
0.0441 
0.0203 
0.0664 
0.0288 

' May-August 
2 June-August 
3 July-August and excluding Bering Sea. 
Sources: 1952-59-INPFC Statistical Yearbooks, and 

Manzer et al. (1965); 1960- 75- INPFC 
Statistical Yearbooks. 
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7056 7556 8056 

~~ 7054 7554 8054 

6052 6552 70~ 7552 8052 
<l ~ 

.. 
6050 6550 7050 7550 8050 

6048 6548 7048 7548 8048 

6546 7046 7546 8046 

160E 165E 170E 175E 180 175W 

FtOURE I. japanese mothership salmon fishing area and statistical areas. 
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FIGURE 2. Sockeye salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160"E to 
175"W, 1952-75 (entire season). 
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FIGURE 3. Pink salmon catch, fishing effort, and catch per unit 
of effort, Japanese mothership salmon fishery, 160"E to 17 5°W, 
1952-75 (June through August). 
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FIGURE 4. Chum salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
175"W, 1952-75 (entire season). 
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FIGURE 5. Coho salmon catch, fishing effort, and catch per unit 
of effort . Japanese mothership salmon fishery, 160"E to 175~W, 
Bering Sea excluded, 1952- 75 (July-August) . 
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FIGURE 6. Chinook salmon catch, fishing effort, and catch per 
unit of effort, Japanese mothership salmon fishery, 160°E to 
175°W, 1952-75 (entire season). 

CHUM SALMON 

The 1975 catch of 7.4 million chum salmon (30 % 
of all species) was the lowest since 1967. Chum 
salmon CPUE also was the lowest in recent years. 
The best catch of chum salmon was taken in mid-July 
in area 8058 in the Bering Sea. 

CoHo SALMON 

The 1975 catch of 356,000 coho salmon (326,000 
after June 30) was the lowest since 1970. Best catches 
were made in mid-July south of 48°N and between 
170°E and 180°. 

CHINOOK SALMON 

The 1975 catch of 162,000 chinook salmon was 
below that of 1974 and above that of 1973. The 
best catch of chinook salmon in 1975 was taken in 
mid-July in area 8058. This area in the Bering 
Sea in mid-July also produced the best catches of 
pink salmon and chum salmon. 
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KING AND TANNER CRAB RESEARCH IN 
THE EASTERN BERING SEA, 1976 

by .J. E. Reeves*, R.N. McBride,** and N. Newcome*** 

A trawl survey to determine the distribution and 
abundance of king (genus Paralithodes) and tanner 
(snow) crabs (genus Chionoecetes) was conducted during 
the period May 17-August 9, 1976, in the eastern 
Bering Sea. The region covered by the survey 
extends westward from Bristol Bay to approximately 
173°W and northward to approximately 58°N. 
Two hundred twelve trawl hauls were made by the 
NOAA research vessel Oregon (186 hauls) and the 
charter vessels Anna Marie (11 hauls) and Pat San 
Marie (15 hauls), at 152 stations, including 46 hauls 
made to compare vessel catch rates and haul dura
tion. 

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle, Washington. 

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

* ** Alaska Department of Fish and Game, Anchorage, Alaska. 

Catch rates for the two charter vessels were stan
dardized to those of the Oregon by applying relative 
fishing power factors to the catches of the charter 
vessels (Table la) An experiment was conducted 
on the Oregon to compare catch rates between hour 
and half-hour hauls since virtually all hauls this year 
were of half-hour duration. Results of this compari
son are shown in Table 1 b and indicate that, since 
confidence intervals include the value 1.00, no signifi
cant differences exist due to haul duration. 

The distribution of large male crabs is shown in 
Figs. 1- 5 in terms of numbers caught per square 
mile of area trawled. Results for king crabs generally 
conform to the results of earlier years. Red king 
crabs, P. camtschatica, were found in a wide band 
along the north side of the Alaska Peninsula (Fig. 1 ). 
Females and small males tended to be more shore
ward in distribution. Blue king crabs, P. platypus, 
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TABLE Ia. Relative fishing power factors used for the 
charter vessels Pat San Marie and Anna Marie to stand
ardize catch rates with the NOAA RV Oregon. 

Anna• Pat San 
Pat San Anna Marie Marie* 
Marie Marie ---- ------

Miller Mill!r 
Species Oregon Oregon Freeman Freeman 

camtschatica .76 . 51 .70 1.05 
C. hairdi, C. opilio .25 .22 .66 .75 

• These ratios, used for the indirect calculation of relative 
fishing power for the Anna Marie, were obtained from the 
analysis of 1975 eastern Bering Sea outer continental 
shelf survey data. 

TABLE lb. Comparison of Oregon catch rates (numbers 
per square mile trawled) by species for half-hour and 
hour hauls, with 95 % confidence limits. 

Species 

P. camtschatica 
C. hairdi 
C. opilio 

Half-hour/hour 

1.21 
1.12 
0.60 

Confidence Limits 
95% 

(.96, 1.55) 
(.88, 1.45) 
(.22, 2.36) 

------ ----------------
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FIGURE I. Distribution of male P. camtschatica > 136 rnm cara
pace length in the eastern Bering Sea during May-August 1976 . 
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FIGURE 2. Distribution of male P. platypus > 136 mm carapace 
length in the eastern Bering Sea during May-August 1976. 
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FIGURE 3. Distribution of male C. hairdi > 129 mm carapace 

width in the eastern Bering Sea during May-August 1976 . 
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FIGURE 4. Distribution of male C. opiloi > 109 mm carapace 
width in the eastern Bering Sea during May-August 1976. 

FIGURE 5. Distribution of male C. hairdi X C. opilio hybrids 
> 109 mm carapace width in the eastern Bering Sea during 
May-August 1976. 

were encountered only around the Pribilof Islands 
(Fig. 2). 

Results for tanner crabs also generally conformed to 
past survey information. For C. hairdi, two main 
areas of concentration of large males (Fig. 3) were 
located in the vicinity of the outer Alaska Peninsula 
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TABLE 2. Annual abundance estimates (millions of crabs) for P. camtschatica from NOAA RV Oregon surveys in 
the eastern Bering Sea. 

95% Confidence.Limits 
Year for 1976 

Sex Size group* 1969 1970 1972 1973 1974 1975 1976 Lower Upper ± % 

Males <110 41.0 9.5 14.1 50.0 59.0 84.9 70.2 48.1 92.3 31 
110- 134 20.3 8.4 8.0 25.9 31.2 31.7 49.3 40.7 57.9 17 

>134 9.8 5.3 5.4 10.8 20.9 21.0 32.7 27.5 37.9 16 
120- 134 9.6 5.2 4.7 14.2 20.0 18.6 30.7 23.4 38.0 24 

Total males 71.1 23.2 27.5 86.7 111.1 137.6 152.2 127.9 176.5 16 

Females < 90 18.3 4.9 7.0 24.8 37.7 70.8 35.9 20.3 51.5 43 
> 89 28.5 13.0 12.1 76.8 72.0 58.9 71.8 55.3 88.3 23 

Total females 46.8 17.9 19.1 101.6 109.7 129.7 107.7 85.0 130.4 21 

Total population 117.9 41.1 46.6 188.3 220.8 267.3 259.9 226.7 293.1 13 
---------------------

• mm, carapace length. 

and in the Pribilof Islands while the small crabs were 
more widely distributed along the outer shelf. Males 
of C. opilio (Fig. 4) were distributed more to the north 
and west than C. bairdi males ; small C. opilio crabs 
were more highly concentrated along the northern and 
western edges of the survey area. Crabs believed to 
be hybrids of the two species, C. bairdi and C. opilio, 
were again encountered in 1976. Large male hy
brids were most abundant directly east of the Pribilof 
Islands and were essentially absent from the Bristol 
Bay area (Fig. 5 ). 

It should be noted that results of 1975 surveys con
ducted for NOAA's Outer Continental Shelf Environ
mental Assessment Program (OCSEAP) have demon
strated that both species of tanner crabs, and their 
suspected hybrid, occur in significant numbers north 
of the survey area. C. bairdi was encountered north 
of 61 °N and both C. opilio and hybrids were found in 
large numbers up to 62°N. Thus our coverage of 
tanner crabs, especially C. opilio and hybrids, has 
been incomplete. 

Abundance estimates presented in this report were 
obtained by the swept area method previously 
described by Hoopes and Greenough (1970). Con
fidence intervals for these estimates have been calcu
lated based on stratified sampling, where post
stratification of hauls was based on crab densities for 
each species. 

Estimates for P. camtschatica are compared in Table 
2. Pre-recruit and legal-sized males show an increase 
over 1975, while the estimated abundance of small 
males is down, although not significantly. These 
increases do not appear to be the result of a shift 
in size composition from smaller to larger crabs but 
from a general increase in the abundance of larger 
crabs. The reason for this increase is not immedi-

ately clear, but it is apparent that both pre-recruit 
and legal-sized components of the population remain 
strong in 1976. The recruitment index group (120--
134 mm) used by Greenough (1972) for estimating 
average sustainable yield also remains strong, indicat
ing a continued high yield to the fishery in 1977. 

The estimated abundance of P. platypus in 1976 is 
compared to previous estimates in Table 3. The 
numbers of pre-recruits and legal-sized males is 
down substantially from 1975 levels and is inter
mediate between 1974 and 1975 levels of abundance. 
The large error around these estimates makes inter
pretation difficult and may be the result of insufficient 
sampling intensity for this relatively small population. 

Estimates of abundance for tanner crabs are given 
in Table 4. Male C. bairdi are in general lower in 
abundance than 1975 estimates. A detailed exami-

TABLE 3. Annual abundance estimates (millions of 
crabs) for P. platypus from NOAA RV Oregon surveys in 
the eastern Bering Sea. 

95% Confidence 
Year Limits for 1976 

Size 
Sex group* 1974 1975 1976 Lower Upper ± % 

Males <120 5.9 6.9 11.3 0.5 22.1 96 
>119 3.5 12.7 5.0 3.5 6.5 30 
<110 4.1 10.3 0.0 20.9 103 

110-134 8.0 2.1 0.3 3.9 86 
>134 7.5 3.9 2.8 5.0 28 

Total males 9.4 19.6 16.3 5.4 27.2 67 
Females < 90 0.6 0.003 0.4 0.0 0.9 125 

> 89 10.9 8.8 17.7 0.0 35.6 101 
Total females 11.5 8.8 18.1 0.2 36.0 99 
Total population 20.9 28.4 34.4 13.4 .55.4 61 

• carapace length. 
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TABLE 4. Annual abundance estimates (millions of crabs) for tanner crabs from NOAA RV Oregon surveys in 
the eastern Bering Sea. 

Sex 

C. bairdi 
Males 

Total males 

Females 

Total females 

Total population 

C. opilio 
Males 

Total males 

Females 

Total females 

Total population 

C. ~ybrid 
Males 

Total males 

Females 

Total females 

Total population 

Size group* 

< 85 
85- 129 

>129 

< 85 

> 84 

<110 
>109 

< 65 

> 64 

<110 
>109 

< 65 
> 64 

* mm carapace width. 

1973 

62.8 
140.5 
66.9 

270.2 

47.9 
90.3 

138.2 

408.4 

115.2 
84.7 

199.9 

26.4 
26.8 
53.2 

253.1 

1974 

200.7 
255.0 
130.5 
586.2 

210.5 
175.7 
386.2 

972.4 

1,480.3 
246.7 

1,727.0 

1,415.3 
195.9 

1,611.4 

3,338.4 

nation of the 1976 size composition indicates a con
tinual progression of one or more relatively strong 
year classes through the population. There is a 
notable decrease in the abundance of pre-recruits, 
but interpretation at this point is risky because of the 
variability in abundance of this group seen in past 
surveys. Abundance estimates for C. opilio and 
hybrids must be interpreted with caution because of 
incomplete survey coverage. 

During June and July 1976, a red king crab tagging 
experiment was conducted in the eastern Bering Sea. 
Objectives of the experiment were to obtain an in
dependent check on trawl estimates of abundance of 
legal-size males, to estimate exploitation and growth 
rates, and to study tag retention and migration 
patterns. The distribution of releases is shown in 
Fig. 6. 

As part ofthe 1975 eastern Bering Sea trawl survey, 
plankton hauls were made to determine distribution 

Year 

1975 

116.3 
207.5 
209.6 
533.4 

120.8 
102.2 
223.0 

756.4 

1,916.7 
274.8 

2,191.5 

3,213.1 
194.3 

3,407.4 

5,598.9 

47.5 
33.8 
81.3 

190.8 
28.9 

219.7 

301.0 

1976 

136.8 
131.7 
157.8 
426.3 

174.7 
220.4 
395.1 

821.4 

2,221.1 
181.6 

2,402.7 

4,867.1 
697.3 

5,564.4 

7,967.1 

27.8 
16.5 
44.3 

1.1 
13.9 
15.0 

59.3 

95% Confidence Limits 
for 1976 

Lower Upper ± % 

113.3 160.3 17 
120.2 143.2 9 
140.5 175.1 II 
394.9 457.7 7 

143.3 206.1 18 
187.0 253.8 15 
349.2 295.1 12 

765.8 877.0 7 

1,737.1 2,705.1 22 
110.4 252.8 39 

1,913.5 2,891.9 20 

3,240.0 6,494.2 33 
536.5 858.1 23 

3,929.3 7,199.5 29 

6,260.4 9,673.8 21 

11.8 43.8 37 
11.3 21.7 32 
27.4 61.2 38 

.5 1.7 55 
10.8 17.0 22 
11.9 18.1 21 

42.2 76.4 29 

of red king crab larvae. The purpose of this study 
was to obtain information to determine what cor
relations exist between larval abundance, the ex-
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FIGURE 6. Numbers of tagged legal P. camtschatica released by 

station during the 1976 tagging experiment in the eastern 
Bering Sea. 
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FIGURE 7. Distribution of P. camtschatica larvae in the eastern 
Bering Sea during 1-12 June 1975, in numbers per km3• 

ploitable population, and certain environmental 
factors. A secondary purpose was to further docu
ment the findings of Haynes (1974). Distribution of 
larvae from plankton sample analysis is shown in 
Fig. 7. These results indicate that, during the first 
two weeks of June, red king crab larvae were most 
abundant in the Black Hills-Port Moller area of the 
eastern Bering Sea. Percentage composition of 

the zoeal stages were: Stage I, 58% ; Stage II, 
40 % ; and Stage III, 2%. 

Haynes sampled the same area in 1969 and 1970. 
The distribution of larvae that he encountered during 
the last half of May and the distribution we found in 
the first half of June are similar. The composition 
of zoeal stages of late May 1969-1970 and early June 
1975 samples are also similar. The two-week dif
ference in timing of similar distributions and composi
tions of zoeal stages may be due to the effect of tem
perature on larval release or development. Bottom 
temperatures in the area of plankton sampling were 
approximately 2°C cooler in 1975 than in 1969. 

LITERATURE CITED 

GREENOUGH, J. W. 1972. Equilibrium sustained yield model 
for the southeastern Bering Sea king crab fishery. Unpubl. 
rep., Nat!. Mar. Fish. Serv., Auke Bay Fish. Lab. Auke Bay, 
Alaska, 46 p. 

HAYNES, E. B. 1974. Distribution and relative abundance of 
larvae of king crab, Paralitlwdes camtschatica, in the southeastern 
Bering Sea, 1969-1970. Fish. Bull, U.S. 72(3): 804-812. 

HoOPES, D. T., AND .J. W. GREENOUGH. 1970. King crab 
research. INPFC Annu. Rep. 1968: 116 124. 

UNITED STATES KING AND TANNER CRAB FISHERY IN 
THE EASTERN BERING SEA, 1976 

by Jack Lechner and Paul Tate* 

KING CRAB FISHERY 

DESCRIPTION OF THE FISHERY 

The 1976 United States fishery for king crab in 
the eastern Bering Sea encompasses the area north 
of the latitude of Cape Sarichef and east of the Inter
national Date Line by INPFC description (Fig. l ). 
The fishery is further described by the State of Alaska 
as all waters of the Bering and Chukchi seas north 
of the latitude of Cape Sarichef (54°36'N) including 
all tributary bays, except Bechevin Bay and Isanotski 
Strait south of a line from Chunak Point to Cape 
Krenitzen. The Bering Sea is managed as statistical 
area " Q" for king crab and is one of the three non
exclusive king crab registration areas of the State. 
Thus, any vessel may fish area " Q" regardless of 
other statistical area registration. 

The Bering Sea king crab fishery harvests two 
specres. The major fishery is dependent upon the 

* Alaska Department of Fish and Game, Kodiak, Alaska. 

red king crab and is conducted in the Bering Sea 
and Bristol Bay waters north of Unimak Island and 
the Alaska Peninsula from Cape Sarichef to Port 
Heiden. In 1973, the U.S. king crab fishery ex
panded to the Pribilof Islands, where primarily blue 
king crab are harvested (Fig. 2). 

HISTORICAL DEVELOPMENT OF THE U.S. FISHERY 

United States fishermen began taking king crab 
in the Bering Sea with trawling gear in 1947. Catches 
were small and catch statistics were unreliable prior to 
1953 when the catch was nearly 3 million pounds 
(1,361 m.t.). There was a gradual decline in catch 
and effort until 1959, when no king crab were taken 
by U.S. fishermen because available markets were 
filled by the rapidly growing fisheries arond Kodiak 
Island and the south side of the Alaska Peninsula 
in the Gulf of Alaska. A series of fluctuating low 
U.S. catches followed through 1966 and foreign 
harvest increased during this period (Table l ). The 
present-day U.S. king crab fishery began in 196 7 
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FIGURE I. Delineation of area available to United States crab fleet in the eastern Bering Sea. 
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when interest in the Bering Sea was renewed as the 
size of crab vessels increased and catches began 
declining in other U.S. king crab fisheries. From 
1967 through 1975, with the exception of 1970, there 
was a steady, rapid increase in catch and effort. 
Prior to 1973, the fishery operated year-round except 
for a closure in April and May to protect soft shell 
crab. In 1973, the catch was 28.2 million pounds 
( 12,791 m. t.) and was prevented from going higher 
by the imposition of the first catch quota, which was 
reached in less than three months. The 1974 quota 
was established at 31 million pounds (14,062 m.t.) of 
red king crab, with no quota on blue crab. The 
quota was increased during the season as biological 
information obtained from fishery monitoring sug
gested a larger quantity could be harvested and the 
catch of red crab was allowed to reach 42.3 million 
pounds (19,187 m.t.). For the 1975 season, a harvest 
level guideline of 45-50 million pounds (20,412-
22,680 m.t.) was established after evaluation of the 
preseason NMFS king crab trawl survey population 
estimates and biological sampling of the commercial 
harvest by the Alaska Department of Fish and Game. 
The 1975 red king crab harvest totaled 49.7 million 
pounds (22,544 m.t.), with an additional take of 
2.4 million pounds (1,089 m.t.) of blue king crab. 

1976 SEASON AND HARVEST 

The 1976 Bering Sea king crab season began with 
a continuation of the September 15, 1975 open season 
for blue king crab through the third week of May 
followed by a reopening of the blue king crab fishery 
for the remainder of the calendar year after September 
15. The red king crab season opened August 15, 
1976, with initial effort being curtailed by price 
negot1at1ons. A harvest level guideline of 40 to 65 
million pounds (18,144 to 29,484 m.t.) was established 

_ for the 1976 season by the Alaska Board of Fisheries 
for the Bering Sea red king crab fishery. Despite 
the slow start, the October catch totaled 29 million 
pounds (13,154 m.t.); the November catch was 22 
million pounds (9,979 m.t.); and 7 million pounds 
(3,175 m.t.) were delivered in December. The catch 
was allowed to surpass the lower end of the guideline 
harvest level as analysis of NMFS population esti
mates, fishing mortality rates from tagging studies, 
and composition of the commercial catches suggested 
the harvest could continue to the upper end of the 
range. 

The blue king crab fishery harvested 2.4 million 
pounds (1,089 m.t.) from January through May and 
5 million pounds (2,268 m.t.) from September 15 
through December, for a total calendar year harvest 
of 7.4 million pounds (3,357 m.t.). 

TABLE I. Annual king crab catches (1,000 lb) in the 
eastern Bering Sea by United States, Japan and 
U.S.S.R., 1953- 76. 

Year 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

United States 

2,935 
2,535 
2,269 
2,146 

749 
7 
0 

600 
427 
68 

653 
823 

1,429 
997 

3,102 
8,686 

10,403 
8,559 

12,946 
21,745 
28,190 
49,344 
52,120 
70,411 

Japan 

10,374 
8,202 
8,185 
7,877 
8,197 
7,808 
9,031 

13,292 
20,884 
33,716 
35,430 
39,438 
27,025 
26,330 
23,638 
24,043 
12,210 
11,253 
4,722 
4,720 

228 
476 

0 
0 

U.S.S.R. 

0 
0 
0 
0 
0 
0 

4,334 
13,606 
23,708 
20,559 
19,533 
18,732 
14,269 
16,026 
9,998 
3,426 
2,173 
1,731 
1,412 

0 
0 
0 
0 
0 

Total 

13,309 
10,737 
10,454 
10,023 
8,946 
7,815 

13,365 
27,498 
45,019 
54,343 
55,616 
58,993 
42,723 
43,353 
36,738 
36,155 
24,786 
21,543 
19,080 
26,502 
28,418 
49,820 
52,120 
70,411 

TABLE 2. Annual catch, pounds per crab, and catch per 
pot lift for the U .S. king crab fishery in the eastern Ber
ing Sea, 1966- 76. 

Total catch 

Year number pounds 
-------------
1966 140,554 
1967 397,307 
1968 1,278,592 
1969 1,749,022 
1970 1,682,591 
1971 2,404,681 
1972 3,994,356 
1973 5,000,383 
1974 8,613,489 
197 5 9,060,225 
1976 11,554,019 

997,321 
3,102,443 
8,686,546 

10,403,283 
8,559,178 

12,945,776 
21,744,924 
28,190,214 
49,343,648 
52,120,490 
70,410,769 

Average 
no. of Catch/pot lift 

pounds/ 
crab number pounds 

7.1 
7.8 
6.8 
5.9 
5.1 
5.4 
5.4 
5.6 
5.7 
5.75 
6.09 

51.7 
37.4 
26.9 
17.8 
17.4 
20.3 
19.5 
24.9 
33.3 
40.9 
29.3 

366.7 
292.1 
182.9 
105.7 
88.6 

109.2 
106.0 
140.5 
191.0 
235.4 
178.7 

A total king crab harvest of 70.4 million pounds 
(31,933 m.t.), or 11,554,019 crab, was taken from 
the Bering Sea during calendar year 1976. This 
poundage exceeds all previous recorded by the United 
States or combined all-nation harvest (Tables l and 
2). 
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TABLE 3. Number and size of U.S. vessels engaged in 
eastern Bering Sea crab fishery, 1966-76. 

Size 

Average Average 
keel length net weight 

Year Total number (feet) (tons) 

1966 9 85.9 75.0 
1967 20 95.8 114.1 
1968 59 91.9 112.5 
1969 65 93.0 II6.3 
1970 51 86.0 116.0 
1971 52 85.0 117.1 
1972 64 91.1 133.2 
1973 67 92.4 141.0 
1974 104 94.6 144.1 
1975 104 90.5 131.0 
1976 142 90.8 136.3 

FISHING EFFORT 

One hundred forty-two vessels were registered to 
fish king crab in the Bering Sea during 1976 which 
represents the highest U.S. crab vessel effort recorded 
for this fishery (Table 3). The average size of vessels 
fishing the Bering Sea was 90.8 ft. (28. 7 m) in keel 
length and 136.3 net tons, similar to 1975. The 
U.S. fleet is composed almost entirely of large, modern 
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steel combination vessels that fish king and tanner 
crab. Many of these vessels are also rigged for 
trawling and do participate in shrimp fisheries in 
other management areas. 

RED KING CRAB 

GEOGRAPHIC DISTRIBUTION OF EFFORT 

The greatest concentration of fishing effort for 
red king crab has occurred progressively farther 
offshore and to the west each year since 1974. The 
largest portion of the catch was taken near Port 
Moller in 1974, more offshore during 1975, and from 
30 to 100 miles north of Cape Mordinoff, Unimak 
Island, in 1976 (INPFC areas 5564, 5565, 5664, 
5665 and 5666) (Fig. 3, Tables 4 and 5 ). 

1976 CATCH 

The 1976 red king crab catch totaled 63,044,401 
pounds (28,597 m.t.) or 10,603,369 crab and ex
ceeded the 1975 harvest by 3,357,625 pounds (6,059 
m.t.). Fishing effort, in terms of numbers of vessels 
and pot lifts, increased considerably ; 142 vessels 
made 321,030 pot lifts for an average of 33 crab per 
pot lift (Tables 4 and 6). Regulations concerning 
the minimum legal size have been different each 
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FIGURE 3. Eastern Bering Sea INPFC king and tanner crab fishing areas. 
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TABLE 4. Statistics from the 1976 U.S. king crab fishery in the eastern Bering Sea by species and month. 

Month 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

YEAR 

ToTAL 

Species 

Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 
Red 
Blue 

Total 

Red 
Blue 

Total 

Red 
Blue 

Total 

Red 
Blue 

Total 

Red 
Blue 

Total 

landings 

16 

13 

2 

38 

4 

88 

89 

416 
3 

419 

336 
10 

346 

140 
45 

185 

984 
128 

1,112 

vessels 

12 

12 

2 

34 

2 

41 
I 

42 

122 

123 

116 
7 

118 

93 
29 

103 

141 
56 

142 

Number 

crab 

Season closed 
79,538 

Season closed 
77,514 

Season closed 
No fishing 

Season closed 
1,213 

Season closed 
302,999 

Season closed 
Season closed 
Season closed 
Season closed 

35,764 
Season closed 

718,433 
8,387 

726,820 

4,962,502 
45,621 

5,008,123 

3,718,383 
95,183 

3,813,566 

pounds 

604,490 

575,087 

9,515 

2,366,893 

214,014 

4,156,643 
64,747 

4,221,390 

29,180,560 
376,420 

29,556,980 

22,381,821 
729,461 

Average 
pot lifts CPUE weight 

7,966 9 7.6 

6,773 lJ 7.4 

120 10 7.8 

27,921 10 7.8 

1,722 20 5.9 

19,957 35 5.7 
500 16 7.7 
-------

20,457 35.5 5.8 

135,332 36 5.8 
1,777 25 8.2 

137,109 36 5.9 
------· 

116,329 31 6.0 
4,296 22 7.6 

23, Ill ,282 120,625 31 6.1 
--------------- -----

1,168,287 
340,195 

1,508,482 

10,603,369 
950,650 

11,554,019 

7,111,363 47,690 
2,639,755 23,606 

9,751,118 71,296 

63,044,401 321,030 
7,366,368 72,959 

70,410,769 393,989 

24 6.0 
14 7.7 

21 6.5 

33 
13 

29 

5.9 
7.7 

6.1 
------·---------

year since 1974 in the Bering Sea. During all of 
1974 and virtually all of 1975, the entire red king 
crab catch was taken with a 6 l /4-inch size limit as 
compared to a 6 l /2-inch size limit in 1976. 

5.95 pounds or 2. 7 kg. This depicts an increase of 
2 mm over the 1975 season (Table 6 and Fig. 4). 

The percentage of oldshell (skipmolt) crab In

creased from 21 to 27% and a slight reduction in 
the percentage of recruit crab occurred compared to 
1975. These data, when related to NMFS annual 
king crab abundance surveys which indicate In

creasing abundance of legal size crab in the Bering 
Sea, suggest a continued multiple age class harvest 
by the commercial fishery. 

The decrease in numbers of crab per pot lift from 
40.9 in 1975 to 29.3 in 1976 is partially a function of 
a larger legal size. Shipboard sampling during the 
1976 season showed that the number of male crab 
between 6 l /4 and 6 l /2 inches, which were returned 
to the sea averaged 20% of the total male catch 
above 6 1/4 inches carapace width. 

CoMPOSITION oF CATCH 

The average red king crab delivered during 1976 
measured 148 mm in carapace length and weighed 

PROCESSING 

Twenty-one processing plants are located along 
the South Peninsula and Aleutians with an estimated 
daily processing capacity of l. 7 to 2.0 million pounds 
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TABLE 5. Statistics from the 1976 U.S. king crab fishery in the eastern Bering Sea by INPFC area and month. 

Number 

Month Area landings vessels crab pounds pot lifts 
Average 
crab/pot 

Jan. 5669 10.00 8 50,910 402,288 4,738 10 
5670 3.00 5,764 44,382 910 6 
5769 1.00 1 689 5,390 118 5 
5770 2.00 2 22,175 152,430 2,200 10 

TOTAL 16.00 12 79,538 604,490 7,966 9 

Feb. 5669 12.50 12 68,118 509,313 6,523 10 
5670 .50 9,396 65,774 250 37 

ToTAL 13.00 12 77,514 575,087 6,773 II 

Mar. Season closed/No fishing 
Apr. 5669 2.00 2 1,213 9,515 120 10 
May 5662 1.00 4,300 31,930 400 10 

5669 36.50 34 298,116 2,330,028 27,432 10 
5670 .50 1 583 4,935 89 6 

TOTAL 38.00 34 302,999 2,366,893 27,921 10 

June Season closed 

July Season closed 
Aug. .'i564 1.00 600 4,075 20 30 

5761 1.50 17,582 104,970 851 20 
5762 1.50 17,582 104,969 851 20 

ToTAr. 4.00 2 35,764 214,014 1,722 20 

Sept. 5465 .33 9,634 57,127 184 52 
5562 9.83 II 71,686 416,454 2,205 32 
5563 12.50 10 91,119 525,489 2,969 31 
5564 14.00 8 123,981 712,350 3,122 40 
5565 1.33 2 16,746 97,534 561 30 
5660 3.50 2 23,737 132,483 852 27 
5661 3.34 5 36,422 210,274 1,187 31 
5662 9.00 10 111,501 627,146 2,906 38 
5663 2.00 2 17,606 102,537 670 26 
5664 3.50 4 33,219 197,509 659 50 
5665 3.00 4 33,800 193,349 458 73 
5669 1.00 I 8,387 64,747 500 16 
5761 10.17 7 61,501 359,504 2,048 30 
5762 15.50 2 87,481 524,887 2,136 41 

ToTAL 89.00 42 726,820 4,221,390 20,457 35 

Oct. 5464 1.00 700 4,645 25 28 
5465 .33 755 4,528 60 12 
5562 28.25 18 315,372 1,843,506 8,745 36 
5563 38.92 26 371,334 2,171 ,626 11,400 32 
5564 .'i0.24 30 458,321 2,667,136 13,401 34 
5565 33.50 22 345,611 2,033,746 8,4.'17 41 
5566 9.00 7 104,019 588,846 1,971 53 
5660 5.08 5 96,032 568,001 2,751 34 
5661 22.08 15 297,608 1,731,459 9,411 32 
5662 52.98 37 649,101 3,741,544 18,401 35 
5663 5.33 7 61,861 356,278 1,842 34 
5664 30.50 19 359,179 2,168,053 10,512 34 
.'i665 55.68 30 761,611 4,496,419 19,056 39 

Continued ... 
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TABLE 5. Continued. 

Number 
Average 

Month Area landings vessels crab pounds pot lifts crab/pot 

Oct. 5666 16.83 13 306,964 1,827,818 6,661 46 

5667 .50 2,733 17,493 75 36 

5669 3.00 I 45,621 376,420 1,777 25 

5760 6.57 6 93,069 556,396 2,758 34 

5761 36.83 25 494,937 2,949,554 14,273 35 

5762 21.16 12 218,983 1,302,455 5,063 43 

5763 1.16 2 24,312 151,057 470 52 

ToTAL 419.00 123 5,008,123 29,556,980 137,109 36 

Nov. 5464 .33 1,225 7,351 100 12 

5465 1.83 3 13,730 87,819 316 43 

5562 2.83 5 19,281 115,972 732 26 

5563 21.53 18 184,034 1,073,312 7,251 25 

5564 62.12 22 488,168 2,908,154 16,863 29 

5565 63.58 44 747,102 4,416,900 23,760 31 

5566 13.75 16 171,797 997,884 5,532 31 

5660 1.00 4,329 27,335 200 21 

5661 13.50 9 195,619 1, 160,527 5,310 37 

5662 15.11 17 118,105 711,691 4,678 25 

5663 3.78 5 44,611 272,660 1,540 28 

5664 22.5 18 328,193 2,040,795 8,899 36 

5665 61.92 32 752,894 4,618,598 21,561 34 

5666 32.67 25 482,412 2,922,041 15,119 31 

5669 6.83 5 75,272 578,694 3,055 25 

5670 1.00 I 13,373 100,835 600 22 

5760 2.00 2 15,395 94,233 314 49 

.'i761 16.12 14 148,172 903,736 3,981 37 

5762 1.00 I 900 4,505 50 18 

5770 2.50 2 8,954 68,240 764 II 

TOTAL 346.00 118 3,813,566 23,111,282 120,625 31 

Dec. 5464 1.00 I 800 4,529 41 19 

5465 2.00 2 26,980 165,770 1,250 21 
.'i562 1.00 10,290 62,685 39.'i 26 

5563 5.2.'i 5 42,173 251,865 1,927 22 
.'i564 21..')8 23 219,443 1,331,579 8,286 26 
5565 46.83 41 339,683 2,042,588 14,218 24 

5566 4.68 7 46,961 268,916 2,355 20 
5661 4.50 6 43,367 259,155 1,563 28 
5663 .75 I 7,370 46,011 232 31 

5664 10.08 8 111,245 695,849 4,191 26 
5665 26.83 21 187,586 1,164,596 7,156 26 

5666 l.'i.5 12 132,389 817,820 6,076 21 
5669 41.00 30 313,844 2,435,011 21,420 15 

.'i670 2.50 3 18,751 1.14,224 1,411 13 
5769 1.00 5,600 36,500 600 9 
5770 .. iO 2,000 14,020 175 II 

---
ToTAL 185.00 103 1,508,482 9,751,118 71,296 21 

GRAND TOTAL 1,112.00 142 11,554,019 70,410,769 393,989 29 
--- ·-- -- -----
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TABLE 6. Catch and effort for red king crab by the U.S. fleet in the eastern Bering Sea in 1976 by INPFC area. 

Number Pounds of Number of pot Number of Average 
Area of crab crab lifts landings weight CPUE 

5464 2,725 16,525 166 2.333 6.1 16 
5465 51,099 315,244 1,180 4.999 6.2 28 
5562 416,629 2,438,617 12,077 41.915 5.9 34 
5563 688,660 4,022,292 23,547 78.199 5.8 29 
5564 1,279,619 7,562,144 41,292 147.941 5.9 31 
5565 1,460,036 8,651,918 47,376 146.243 5.9 31 
5566 322,777 1,855,646 9,858 27.428 5.7 33 
5660 124,098 727,819 3,803 9.583 5.9 33 
5661 573,014 3,361,415 17,471 43.415 5.9 33 
5662 878,707 5,080,381 25,985 77.114 5.8 34 
5663 131,448 777,486 4,284 11.865 5.9 31 
5664 831,836 5,102,206 24,261 66.611 6.1 34 
5665 1,735,891 10,472,962 48,231 147.429 6.0 36 
5666 921,765 .'>,567,679 27,856 64.998 6.0 33 
5667 2,733 17,493 75 .50 6.4 36 
5669 2,416 18,308 123 .333 7.6 20 
5760 108,464 650,629 3,072 8.584 6.0 34 
5761 722,192 4,317,764 21,153 64.613 6.0 34 
5762 324,946 1,936,816 8, 100 39.165 6.0 40 
5763 24,312 151 ,057 470 1.166 6.2 52 

----
TOTAL 10,603,367 63,044,401 321,010 984.434 5.95 33 

12 
SAMPLE SIZE 

........... 1974 ;: = 144.2mm 27,067 

----- 1975 ;: = 146.0mm 29,570 
10 

--1976 i.= 148.0mm 26,455 
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fiGURE 4. Comparative length frequency curves for red king crab from the Bering Sea commercial fishery samples 
for the years 1974, 197.'i, and 1976. 

of king crab. Other processing facilities are avail
able at Kodiak and other Gulf of Alaska locations. 

Deadloss observed in 1976 decreased 47% from 
that of 1975. The single greatest contributing cause 
of this improvement was that vessels were able to 
unload their catches immediately upon arriving at 

the processing plants during 1976, whereas in 1975 
vessels experienced delays in unloading. Because of 
decreased catch per pot causing longer trips in 1976 
and increased processing potential, nearly all vessels 
were able to unload soon after entering port. 
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BLUE KING CRAB 

1976 HARVEST 

The 1976 Bering Sea blue king crab harvest totaled 
7,366,368 pounds (3,341 m.t.). The fishery was 
closed on May 21 with a harvest to that date of 
2,366,893 pounds (1,074 m.t.) and reopened on 
September 15, 1976. The annual molting and 
mating period was evident by mid-May and a closure 
was justified for the protection of the stocks until 
the established fall opening date. The major catch 
areas were INPFC areas 5669 and 5770 (Fig. 3 and 
Table 7). 

EFFORT 

Effort levels increased from 17 vessels during 1975 
to 56 vessels in 1976. A peak monthly effort of 34 
vessels was recorded during May (Table 5). This 
increased effort was related to the availability of 
the vessels participating in the expanded 1976 Bering 
Sea tanner crab fishery. 

The 1976 blue king crab effort totaled 72,959 pot 
lifts, producing a catch of950,650 crab for an average 
of 13 crab per pot (Table 7). The 1975 fishery 
totaled 16,297 pot lifts with a take of 314,931 crab 
for an average of 19 crab per pot. The reduction in 
CPUE for the 1976 season was influenced by in
creased competition between fishing gear and, to 
some degree, joint tanner crab and blue crab fishing 
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where one species was more incidental m catches. 

CoMPOSITION oF CATCH 

The average weight of the blue king crab harvest 
was 7. 7 pounds (3.49 kg) per crab, which was com
parable to the 1975 average weight per crab of 7.73 
pounds (3.51 kg). 

The size compositions of the blue king crab have 
been influenced by changing size limit regulations 
similar to red king crab. Average size of blue king 
crab harvested during the 1976-77 fishing year 
averaged 158 mm in carapace width, a slight de
crease from the 159 mm during the 1975-76 season 
of September 15 through May 21 (Fig. 5). In 
general, the blue king crab fishery appears stable 
with an annual harvest of 5 to 7 million pounds 
(2,268 to 3,175 m.t.). 

TANNER CRAB FISHERY 

Previous to 1974 the eastern Bering Sea tanner 
crab harvest occurred primarily as an incidental 
catch to the king crab fishery. Improved market 
conditions have accelerated the harvest from 5,044, 197 
pounds (2,288 m. t.) during 1974 to a take of 
22,341,475 pounds (10,134 m.t.) for 1976 (Table 8). 
Two species, Chionoecetes bairdi and C. opilio, are har
vested but market demand for larger crab has made 
the fishery selective for the larger C. bairdi. 

1975-76 SAMPLE 
SIZE 

-- 'i= 159.1mm 2,015 

1976-77 

·············i= 158.1mm 3,478 

QL-----~~~--~------~------~-----...l------~--~L-~~~~A~ 
120 130 140 150 160 170 180 190 200 

CARAPACE LENGT·H (mm) 

FIGURE 5. Comparative length frequency curves from blue king crab commercial fishery samples from the 1975- 76 
and 1976- 77 season. 
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TABLE 7. Catch and effort for blue king crab by the U.S. fleet in the eastern Bering Sea in 1976 by INPFC area. 

Number of Pounds of Number of Number of Average 
Area crab crab pot lifts landings weight CPUE 

5662 4,300 31,930 400 1.0 7.4 10 
5669 859,065 6,687,708 65,442 112.5 7.8 13 
5670 38,471 304,376 3,010 7.0 7.9 12 
5769 6,289 41,890 718 2.0 6.7 8 
5770 42,525 300,464 3,389 5.5 7.0 12 

TOTAL 950,650 7,366,368 72,959 128.0 7.7 13 

TABLE 8. Historic U.S. tanner crab catch in the eastern Bering Sea, 1968- 76. 

Number 

landings pot lifts 
Crab per Average 

Year crab pounds pot lift weight 

1968 7.0 1,426 6,408 17,858 4.5 2.78 
1969 131.0 29,851 353,273 1,008,898 11.8 2.86 
1970 66.0 16,372 482,307 1,410,721 29.4 2.92 
1971 22.0 7,343 61,347 166,058 8.4 2.71 
1972 30.0 6,728 42,561 119,170 6.3 2.80 
1973 44.5 16,530 132,941 301,868 8.0 2.27 
1974 69.3 22,014 2,531,825 5,044,197 115.0 1.99 
1975 80.0 38,462 2,773,770 7,028,378 72.1 2.53 
1976 305.4 141,179 8,949,886 22,341,475 63.4 2.50 

GEOGRAPHIC DISTRIBUTION OF EFFORT 

The U.S. domestic harvest of tanner crab during 
1976 was predominantly from INPFC areas 5564 
and 5565, north and northwest of Unimak Island, 
and INPFC areas 5669 and 5670, near St. George 
Island (Fig. 3 and Tables 9 and 10). This is the 
third successive season the fleet has targeted on tanner 
crab. The fishery began in the Pribilof Islands 
during 1974, then shifted to the area from Cape 
Sarichef to Amak Island in 1975. Both of these 
were utilized in 1976 with more offshore effort north 
and northwest of Unimak Island. It is anticipated 
the fishery will expand to the northern Bering Sea 
during the 1977 season. 

1976 CATCH 

The 1976 tanner crab harvest totaled 22,341,475 
pounds (10,134 m.t.) or 8,949,886 crab. This harvest 
represents a 15 million pound (6,804 m.t.) increase 
over the 1975 season. The peak of the 1976 tanner 
crab harvest occurred during April through June, 
indicating a trend towards an earlier effort than the 
previous two years. Effort during May was sup
pressed due to diversion of vessels for blue king crab 
fishing in the Pribiloflslands, which may have reduced 
the potential season's harvest by several million 
pounds. 

Sixty-six vessels participated in the 1976 tanner 

crab fishery in the eastern Bering Sea. The average 
size of vessels was 93.4 ft. (28.5 m) in keel length and 
140 net tons. Three hundred five landings were 
made, with 141,179 pot lifts averaging 63.4 crab per 
pot-8. 7 crab per pot less than 1975 (Tables 8, 9 
and 10). 

CoMPOSITION oF CATCH 

The average C. bairdi delivered during 1976 was 
154.2 mm in carapace width and this species con
tributed 94% of the tanner crab harvest. The 
remaining 6% of the harvest was C. opilio which aver
aged 128.1 mm in carapace width (Fig. 6). The 
average weight of the crab delivered was 2.5 pounds 
( 1.13 kg), which was comparable to the previous 
season (Table 8). The width frequency distribution 
of the 1976 samples is comparable to 1975; 8% of 
the C. bairdi sampled in 1976 were less than 140 mm 
m carapace width. 

REGULATORY FUNCTIONS 

The State of Alaska regulates the U.S. domestic 
fishery for king and tanner crab in the Bering Sea. 
Vessels fishing either or both species of crab are 
required to be validly registered for the statistical 
area prior to fishing and meet landing and inspection 
requirements for purposes of fishery monitoring and 



102 ANNUAL REPORT 1976-NORTH PACIFIC COMMISSION 

,-.... , ' 
,,' '\ 

20 / \\ 
I \ 

I , 
I 

I 

10 : 
I 
I 
I 
I 
I 

o~~~~L-~--~--~~--~~~~--._~--~--~~--~--L-~-= 

30 

20 

10 

. .''""'\ ,. ' ,----' \ 
I \ 

:z: 
u 
! 

/ \ ~ 
/ \ It) 

I \ 

l \ 
,' \ , 

I 

/ 
I 

1975 MEAN SAMPLE 
(mm) SIZE 

---- C. balrdi 153.6 1,975 
-----C. apilio 128.2 203 

i • 153.6mm 

0 ~/~--L-~~~~~~--L-~--~--L-~--~--L-~--~--L-~-= 

30 

/.\ 
I ' 

20 ,/ \ 
/ \ 

I ' I \ 
I \ 

I \ 

10 / \ 
/ \ , \ 

/ 
I 

0 •' 
110 120 130 

% .... 
Q 

i 
% 
u 
! 

1976 

---C. bairdi 
------C. opllio 

MEAN SAMPLE 
(mml SIZE 

154.2 5,217 
128.1 356 

... 
:::. 'i • 154.2mm 

"' 

140 150 160 170 180 190 

CARAPACE WIDTH ,(mm) 

FIGURE 6. Comparative width frequency intervals for C. bairdi and C. opilio tanner crab caught in the 
Bering Sea in the years 1974- 76. 

TABLE 9. Catch and effort for tanner crab by the U.S. fleet in the eastern Bering Sea in 1976 by INPFC area. 

Number 
-- --- Average 

Area landings crab pounds pot lifts crabs/pot 

5464 55.32 1,159,483 2,988,034 21,220 54.6 
5465 2.75 36,786 90,797 744 49.4 
5562 .50 3,023 7,708 28 108.0 
5563 18.0 251,.504 657,604 4,732 53.1 
5564 87.76 2,633,555 6,544,546 43,744 60.2 
5565 49.94 1,957,070 4,776,500 28,278 69.2 
5566 10.09 368,752 909,468 4,760 77.5 
5567 4.0 146,214 358,935 1,336 109.4 
5666 3.0 127,845 314,232 1,666 76.7 
5668 1.0 19,052 39,920 300 63.5 
5669 34.67 935,879 2,345,823 14,438 64.8 
5670 36.33 1,259,098 3,181,223 17,968 70.1 
5770 2.0 51,625 126,685 1,965 26.3 

ToTAL 305.36 8,949,886 22,341,475 141,179 63.4 
----
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TABLE 10. Catch and effort for tanner crab by the U.S. fleet in the eastern Bering Sea by month and INPFC 
area, 1976. 

Number 
Average 

Month Area landings vessels crab pounds pot lifts crabs/pot 

Jan. 5669 1.0 1 16,442 41,954 200 B2.2 
5770 1.0 I 7,000 13,130 1,200 5.B 

ToTAL 2.0 2 23,442 55,084 1,400 16.7 

Feb. 5464 B.O 7 177,909 450,516 2,B53 62.4 
5562 .50 I 3,023 7,70B 2B 108.0 
5563 9.0 3 B9,991 243,105 1,513 59.5 
5564 .50 I 4,B07 13,219 BO 60.0 
5565 1.0 I 23,776 65,9B5 250 95.1 
5669 1.0 I 6,000 16,656 B3 72.3 

TOTAL 20.0 II 305,506 797,1B9 4,B07 63.4 

Mar. 5464 17.66 II 299,190 B02,452 5,662 52.B 
5465 1.0 I 6,502 16,9B5 200 32.5 
5563 2.0 2 IB,760 50,053 BOO 23.5 
5564 5.6B 7 169,951 440,606 3,417 49.7 
5565 .66 I 3,325 B,503 IB3 IB.2 

TOTAL 27.0 16 497,72B 1,31B,599 10,262 48.5 

Apr. 5464 15.5B 12 347,056 B96,681 5,B51 59.3 
5564 43.16 2B 1,336,734 3,369,BIB 20,B03 64.3 
5565 17.29 19 B37,057 2,047,B75 10,455 80.1 
5566 .B4 2 22,911 56,B93 419 54.7 
5669 1.0 I 4,800 11,740 100 4B.O 

-----------·-· 
TOTAL 77.B7 42 2,54B,55B 6,383,007 37,62B 67.7 

May 5464 6.5B 7 IB2,290 439,B71 4,0B6 44.6 
5465 1.75 3 30,2B4 73,B12 544 55.7 
5563 1.0 I 27,571 67.550 BOO 34.5 
5564 2.).42 19 71B,B4B 1,748,560 12,B32 56.0 
5565 21.49 21 722,900 1,709,B92 11,654 62.0 
5566 ?..75 5 152,089 369,61B 2,0B3 73.0 
5666 2.0 I 74,700 IB7,4BO 1,216 61.4 
566B 1.0 I 19,052 39,920 300 63.5 
5669 14.17 15 197,B36 508,803 3,779 52.4 
5670 2.33 5 174,599 431,225 2,176 80.2 

---- . ·-· 
TOTAL 7B.49 42 2,300,169 5,576,731 39,470 58.3 

June 5464 7.5 6 153,03B 39B,514 2,768 55.3 
5563 5.0 3 113,1B2 292,266 1,556 72.7 
5564 13.0 9 403,215 972,343 6,612 61.0 
5565 9.5 7 370,012 944,245 5,736 64.5 
5566 4.5 5 176,707 442,577 I,B3B 96.1 
5567 4.0 3 146,214 35B,935 1,336 109.4 
.)669 15.5 II 683,394 1,700,215 9,646 70.9 
5670 2B.O 17 1,024,3B9 2,601,188 13,952 73.4 
5770 1.0 I 44,625 113,555 765 5B.3 

··-· -----· 
TOTAL BB.O 43 3,114,776 7,B23,B3B 44,209 70.5 

July 5566 2.0 2 17,045 40,380 420 40.6 
5666 1.0 I 53,145 126,752 450 liB. I 
5669 1.0 I 23,650 56,760 600 39.4 
5670 6.0 6 60,110 148,810 I,B40 32.7 

----~--·- -- ·-------------- -----
ToTAL 10.0 10 153,950 372,702 3,310 46.5 

Aug. No fishing 
Sept. No fishing 
Oct. No fishing 
Nov. 5563 1.0 I 2,000 4,630 63 31.8 
Dec. 5669 1.0 I 3,757 9,695 30 125.2 

------
TOTAL 305.36 66 B,949,886 22,341,475 141,179 63.4 



104 ANNUAL REPORT 1976~NORTH PACIFIC COMMISSION 

regulation enforcement. Legal gear for taking of 
crab is restricted to pots, ring nets, and diving gear. 
Pot and ring net gear must be marked with the per
manent registration number of the vessel. Pots 
must be removed from the water or stored in 25 
fathoms or less with all doors secured open and all 
bait containers removed during closed seasons. Pot 
descriptions are utilized to define pot gear by species 
fished along with other supporting regulations for 
fishery regulation enforcement. 

The Alaska Department of Fish and Game requires 
processors, buyers, and fishermen to report on forms 
provided by the Department, information on pro
cessing, and catch and effort statistics. 

Regulations require the immediate return of female 
crab to the sea unharmed. Minimum size for taking 
and possession of male king crab is 6 1/2 inches 
(165 mm) in greatest width of carapace. Tanner 
crab regulations were implemented effective June 22, 
1976, that provide for a minimum size limit for C. 
bairdi of 5 1/2 inches (140 mm) in greatest carapace 
width. This regulation was adopted by the Alaska 
Board of Fisheries to protect male crab until after this 
species reaches maturity and is available for breeding 
at least one year before being vulnerable to a com
mercial fishery. There were no minimum size re
strictions adopted for C. opilio or hybrids of C. opilio 
and C. bairdi. 

As a result of fishery monitoring ,tanner crab 
mating and molting periods were defined and ad
ditional restrictions were placed on the U.S. fishery 
during the 1976 season. The portion of the eastern 
Bering Sea east of 166°W was closed to taking of 

tanner crab after the third week of June and the 
portion west of 162°W was closed after the first week 
of July. The premolt condition of the male tanner 
crab catches was evident for both geographic areas 
after mid-June. The entire eastern Bering Sea was 
closed to protect molting, mating, and soft shell 
tanner crab from July 7 until the beginning of the 
August 15 king crab season. These restrictions 
were initiated by the Emergency Order authority 
established by Title 16 of the State of Alaska Statutes. 

Alaska laws concerning commercial fishing regula
tions are initiated by four methods : 1) by Alaska 
Statute adopted by the State Legislature; 2) by the 
Alaska Board of Fisheries under authority of Alaska 
Statute Sec. 16.05.240., in accordance to the Ad
ministrative Procedures Act (AS 44.62); 3) by emer
gency regulation which allows immediate adoption 
of a regulation if a threat to the public peace, health, 
safety, or general welfare requires it. This regula
tion has an effective period of 120 days when signed 
by the Lieutenant Governor of Alaska, by authority 
of AS 44.62.250; and 4) by Emergency Order autho
rizing the Commissioner of Fish and Game or his 
authorized designee, to summarily open or close 
seasons or areas or to change weekly closed periods 
on fish and game. An Emergency Order has the 
force and effect of law after field announcement by 
the Commissioner or his designee. Emergency Or
ders adopted under this section are not subject to the 
Administrative Procedures Act (AS 44.62.) and remain 
in effect until rescinded. These regulation changes in
volve biological justifications reflecting need for 
proper conservation of the resources. 

DATA FROM U.S. OBSERVERS ABOARD VESSELS OF THE 
JAPANESE, POLISH, AND SOVIET TRAWL FISHERY 

by Robert French* 

In 1976, the United States, through agreements 
with the Governments of Japan, Poland, and the 
USSR, continued a program of placing scientific 
observers aboard vessels engaged in the Bering Sea 
and northeastern Pacific trawl fisheries. The observ
ers were from the U.S. National Marine Fisheries 
Service (NMFS), International Pacific Halibut Com
mission (IPHC), and States of Alaska, California, 
Oregon, and Washington. In a special joint observer 
program involving off-bottom trawl experiments in 

* Northwest and Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle, Washington. 

the eastern Bering Sea, observers were provided by 
the Pacific Biological Station, Nanaimo, Canada, 
and by NMFS (including observers from IPHC 
and the State of Alaska). 

The objectives of these scientists and technicians 
were to obtain estimates of the incidence of Pacific 
halibut (Hippoglossus stenolepis), king and tanner crab, 
and salmon in the trawl fishery, and obtain informa
tion on size, sex, age, and viability of those species. 
The observers also obtained biological data on target 
and other specified species in the trawl landings. The 
purpose of the off-bottom trawl experiment was to 
test the Japanese off-bottom trawl designed to reduce 
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TABLE I. Obs~rver schedul~ aboard Japanese, USSR, and Polish vessels, 1976. 

No. days sampled by quarter 

Vessel & type Area1 Dates of obs~rvation 2 3 4 

JAPAN 
MoTHERSHIPS (groundfish) 

Kashima maru BS 2/14- 3/ I 17 
Shikishima maru BS 5/ 4- 5f29 26 
Soya maru BS 5/20- 6/19 31 
Hoyo maru BS 8/ 4- 8/28 25 
Soya maru BS 9fii-IO/II 31 
Kashima maru BS 9f25-I0/22 6 22 

------------·-----·--
SuBTOTAL 17 57 62 22 

STERN TRAWLERS (groundfish) 
ramato maru BS 1/ 1- 1/18 18 
Chikubu maru BS 2/29- 3/23 24 
Akebono maru #72 BS 5f 9- 5f23 15 
Tenyo maru BS 6fl6- 7fl6 15 16 
Tenyo maru #3 BS 6/17- 7/14 14 14 
Ohtori maru BS 7f26- 8/21 27 
Kayo maru #3 BS 10/11-llf 8 29 
Ryuyo maru #2 BS II/ 4-12/ 6 33 
Shizuoka maru GA 3/ 4- 3/31 28 
Tomi maru #85 GA 3/ 5- 3/29 25 
T akachiho maru GA 4/14- 5/15 32 
Fukuyoshi maru #38 GA 5/ 7- 6/ 2 27 
Shizuoka maru GA 8/24- 9/22 30 
Kayo maru #2 GA 10/ 7-11/27 52 
Shizuoka maru GA ll/27-12f26 30 
Daishin maru #23 Coast 7/18- 8/15 29 

SuBTOTAL 9!i 103 116 144 

STERN TRAWLE (off-bottom trawling ~xp~rim~nts) 
Activig 

Tsuda maru BS l f 5- 1/31 on-bottom 27 
Chikubu maru BS l f 5- 2/ I off-bottom 28 
,(u!Jio maru #2 BS 1/18- 2/ 4 on-bottom 18 
,(u!Jio maru BS 1/ 18- 1/31 off-bottom 14 
Kongo maru BS 2/ 5- 2/27 on-bottom 23 
Haruna maru BS 2/ 5- 2/27 off-bottom 23 
,(u!Jio maru #3 BS 2/ 6- 2/28 on-bottom 23 
Ryuyo maru #2 BS 2/ 4- 2/27 off-bottom 23 
Tenyo maru #5 BS 3/ 2- 3/24 on-bottom 23 
Tmyo maru #2 BS 3/ 3- 3/25 off-bottom 23 
ramuto maru BS 3/ 12- 3/27 on-bottom 16 
Rikuzen maru BS 3/ 13- 3/28 off-bottom 16 
Tmyo maru #2 BS 3/27- 5/10 on-bottom 4 40 
Tenyo maru #5 BS 3/26- 5/ 7 off-bottom 6 39 
Akebono maru #72 BS 4/14- 4/28 on-bottom 15 
Ohtori maru BS 4f1 5- 4/28 off-bottom 13 

SuBTOTAL 267 107 

USSR 
STERN TRAWLERS 

Matematik BS 6fl 8- 6/30 13 
Kalitva BS 7/ 17- 7/27 II 

-- -·-
Continued ... 
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TABLE I. Continued. 

No. days sampled by quarter 

V esse! & type Area' Dates of observation 2 3 4 

Zakharovo 
Akmolinsk 
Danko 
Danko 
Kazati11 
Kazati11 
Kushka 
Svetlaya 
Akustik 

POLAND 
STERN TRAWLERS 

Walen 

Denobola 

Libra 

1 BS =Bering Sea 
GA=Gulf of Alaska 

BS 
GA 
GA 
GA 
GA 
GA 
Coast 
Coast 
Coast 

Coast 

Coast 

Coast 

Coast= California-Washington coast 

11/19-11/26 
7/ 2- 7/ 12 
8/ 4- 8/ 6 
8/25- 8/30 

!Of 4- 10/16 
12/ 3-12/1 5 
7/17- 8/ 12 
7/17- 8/ 11 
7/18- 8/ 10 

6/20- 7/14 
7/16- 8/15 
8/17- 9/14 
9/17- 9/29 
7/26- 7/30 
8/ 7- 8/30 
9fl6- 9/29 
7!27- 8/15 
8/18- 9/13 
9/16- 9/29 

the incidental catch of halibut. Observers on vessels 
engaged in these experiments determined the in
cidental catch rates of halibut in the trawl catches 
and the performance of trawl gear. 

During 1976 a total of 59 vessel-trips were made 
on Japanese, Polish, and USSR groundfish vessels 
(Table 1). The sampling days totaled 1,367. 

This report summarizes the analysis of observer 
data for 1975 and the winter and spring of 1976 
that was presented in a series of documents at the 
INPFC Annual Meeting for 1976. 

INCIDENCE OF HALIBUT IN jAPANESE TRAWL CATCHES 

Hoag and French (1976) gave detailed data on 
the incidence of halibut in Japanese trawl catches 
in 1975 as determined by U.S. observers. In the 
Bering Sea the incidence of halibut was generally 
less than 1.0 halibut per metric ton (m.t.) of catch. 
The low incidence was expected because most of the 
data were collected in areas and times when halibut 
are less concentrated. In general the 1975 data 

8 
II 
3 
6 

13 
13 

27 
26 
24 

SuBTOTAL 13 108 34 

II 14 
31 
29 
13 
25 
24 
14 
20 
27 
14 

SuBTOTAL II 211 

GRAND TOTAL 379 291 497 200 

confirm the conclusions reached from analysis of 
data for 1973- 74 (Hoag and French 1975). In 
1975 observers were also aboard six Japanese 
trawlers in the northeast Pacific. The incidence 
of halibut was similar to that observed during the 
1960s and varied with season and target species 
(Hoag and French 1976). As in the Bering Sea the 
incidence is highest in winter and averaged over 
2.0 halibut per m.t. of catch during November
December. Area differences are not pronounced in 
most of the northeast Pacific, but the incidence of 
halibut was substantially higher when the target 
species was flatfish rather than Pacific ocean perch 
(Sebastes alutus). 

The results of the comparative testing of the Japa
nese off-bottom trawl designed to reduce the incidental 
catch of halibut were given in a report prepared 
jointly by scientists from the United States, Canada, 
and IPHC (Pereyra eta!. 1976). In this experiment 
four Japanese independent stern trawlers with sci
entific observers aboard fished in parts of Area A 
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55N 

170W 165W 160W 

VESSEL SCHEDULE 

Time Period 

Jan. 1- 14 
Jan. 15- 31 
Feb. 1- 14 
Feb. 15- 28 
Mar. 1- 14 
Mar. 15- 30 
Apr. 1- 14 
Apr. 15- 30 
May 1- 15 

Vessel Activities 

Experimental 
Production 
Experimental 
Production 
Experimental 
Production 
Experimental 
Production 
Ex peri men tal 

Experimental Area 

entire Area A south of 55°30'N 

portion of Area A between 55°30'N and 55°00'N 

FIGURE I. Areas, time periods, and vessel activities, 1976 off-bottom trawling experiment in southeastern Bering Sea INPFC Area A. 

(Fig. 1) between January 1 and May 15, 1976. The 
experimental trawling agreement was described as 
follows : " These four vessels will engage in ex
perimental comparative fishing for a total of fifteen 
days each month by fishing in two pairs. One 
vessel in each pair will use standard on-bottom 
trawl gear and the other off-bottom trawl gear. The 
two vessels of each pair will fish as close together 
as practicable but, in any event, no more than ten 
miles apart, operating the gear of both vessels at 
approximately the same depth of water. When not 
engaged in such experimental fishing, but otherwise 
operating in the areas and periods described above. 
the four stern trawlers will use off-bottom trawl gear 
only." The area and time periods stipulated in 

the agreement are presented in Fig. 1. 
In the conduct of the experimental trawling, 

several problems became evident which complicated 
the analysis of the catch data. Some of these pro
blems are discussed below. The on-bottom trawl 
fished by each control vessel was its usual high
opening walleye (Pacific or Alaska) pollock (Tiuragra 
chalcogramma) trawl as customarily rigged for the 
Bering Sea fishery. Unfortunately, the trawl designs, 
dimensions, and manner of rigging (floats, bobbins, 
dandylines, etc.) differed among vessels such that 
there was no standard gear or method used by all 
control vessels throughout the experiment. The 
off-bottom experimental trawl was apparently in
tended to be a modified version of a vessel's on-
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bottom trawl modified in the following manner: 
1) footrope attached by 90 em lengths of chain to 
a groundrope made up of 53 em bobbins ; 2) ground
rope modified in order to position it directly under 
the footrope; and 3) floats placed in two rows along 
upper body of net for greater buoyancy. From the 
results of a 1/1 0-scale model of this new trawl in a 
5 mx 1.7 mx 100m tank, Japanese scientists con
cluded that 1) the footrope would be about 70 em 
above the bottom at the optimum trawling speed of 
3 knots ; 2) the relative lengths of the footrope and 
groundrope were very important in order to position 
the footrope over the groundrope ; 3) changes in 
trawling speed affected the configuration of the net ; 
and, 4) at high trawling speeds the ground rope 
would come off bottom, particularly at the center of 
the net. 

Unfortunately, as with the on-bottom control net, 
there was no standard off-bottom experimental 
trawl fished by all vessels engaged in the experiment. 
Each trawler captain had his own version of an off
bottom trawl, and these differed in design, mesh 
size, dimensions, bobbin string configuration, dropper 
chain length, floatation, etc. Consequently, in many 
cases, the off-bottom trawling operations were not 
similar throughout a comparative fishing period. 

To further complicate matters, because pollock, 
the target species, undergo diurnal vertical migra
tions, very frequently the on-bottom trawls were 
fished in midwater and the off-bottom gear was 
towed on bottom. Observers attempted to determine 
the percentage of time that a trawl was off bottom 
so that hauls could be categorized as " on bottom " 
or" off bottom." Unfortunately, due to the unequal 
headrope and footrope lengths and usual practice of 
placing the headrope transducer at the front of the 
headrope, in most cases it was not possible to deter
mine the footrope position. 

Although meaningful analysis of comparative 
testing of the Japanese off-bottom trawl was fraught 
with problems, the results substantiated the con
clusions reached by Ellis (1974) that halibut catches 
can be reduced by fishing a trawl off bottom without 
seriously reducing the catch rate for pollock. Gen
eral conclusions of the 1976 experiments as given 
by Pereyra et al. (1976) are summarized below. 

1. The catch rates of Pacific halibut were high 
in the experimental portion of Area A during the 
months of January through April when fishing with 
either off-bottom or on-bottom trawls. 

2. Assuming the gear is correctly rigged and fished, 
the incidental catch of halibut can be reduced sub
stantially (up to two-thirds) by fishing with trawls 
rigged with large bobbins (53 em diameter) on a 

groundline sufficiently separated from the footrope 
by rope chain droppers. 

3. When a trawl is fished off bottom, small halibut 
appear to escape more readily than large halibut. 

4. The off-bottom trawl fished in this experiment 
was slighty more effective at catching pollock than 
the standard on-bottom trawl. 

5. Even though the average halibut incidence 
was substantially lower for the off-bottom trawl 
(0.678 halibut per m.t.) compared with that of the 
on-bottom trawl (1.924 halibut/m.t.); it is still high 
when compared with that recorded for other areas 
and at other times of the year. 

6. Improper rigging and fishing of an off-bottom 
trawl, whether intentional or accidental, can place 
the footrope in contact with the bottom and greatly 
increase the probability of capturing halibut and 
other bottom organisms. Furthermore, any change 
of rigging from one configuration to the other can 
be made with ease and in a relatively short period 
of time. 

INCIDENCE OF CRAB IN jAPANESE TRAWL CATCHES 

Summary data on the incidence of tanner crab in 
Japanese trawl catches for 1973, 1974, and 1975 were 
given by French et al. (1976). In illustrating the 
incidence of crab by area in the trawl fishery, data 
were combined into three areas corresponding to the 
areas of the main groundfish catch- ABD, CD., and 
Dw. Statistical areas are shown in Fig. 2. 

The incidence of tanner crab observed by area 
over 1973-75 is given in Table 2; summary data by 
year and quarter of the year are shown in Table 3. 
Although data were missing for some quarters and 
areas, they were sufficient to illustrate trends in 
incidence rates with time and areas. The lowest 
incidence each year occurred in the southeastern 
part of the Bering Sea, in Area ABE. Highest rates 
occurred in the central Bering Sea, in areas CD. and 
Dw (Table 2). The summary data indicated variable 
incidence rates in the central Bering Sea over the 
three years of sampling, with the highest incidence 
associated with catches by the mothership fishing 
fleets (Table 3). The data indicated a decreasing 
trend of crab incidence in stern trawler catches ; in 
mothership landings the incidence was similar for 
1973 and 1975 and somewhat larger in 1974 than 
during the other two years. 

The crab incidence summarized by quarter (Table 
3) showed that the largest incidence occurred in the 
third quarter for both independent stern trawler and 
mothership landings. The incidence was generally 
similar in landings within each vessel type for the 
other quarters. 
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Northeast Pacific Ocean 
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FIGURE 2. INPFC statistical areas in the Bering Sea and the northeast Pacific Ocean. 

TABLE 2. Incidence (no. per metric ton of catch) of tanner crab taken in Japanese trawls in the eastern Bering 
Sea by vessel type, quarter of the year. and area, 1973-75. 

Independent Stern Trawlers Motherships 

Year Quarter 

1973 
II 

III 
IV 

1974 
II 

III 
IV 

1975 I 
II 

III 
IV 

T indicates Jess than .I crab per mt 
- indicates no sampling 

INPFC Area 
----------

ABE en. 
1.1 1.5 
1.2 1.2 

150.1 
11.6 

2.0 13.0 
0.1 12.0 
1.1 8.2 
4.5 77.7 

T 25.6 
2.2 
3.2 I 1.0 

To estimate the incidental catch of tanner crab in 
1974, we applied the incidence for each area-quarter 
block (Table 2) to the total groundfish catch of the 
appropriate area-quarter block. Where data were 
missing in the mothership area-quarter blocks, we 
applied the average incidence (I 06.1 crab per ton 
of catch) to the appropriate catch. The estimated 
incidental catch of tanner crab totaled approximately 
four million crab for the independent stern trawl 

INPFC Area 

Dw ABE en. D .., 

29.2 
70.6 0.6 126.3 
47.5 96.9 84.5 
29.9 104.9 93.3 
20.7 71.5 33 .. 5 I 1.5.9 

7.9 40.9 126.1 81.4 
54.0 211.5 252.9 
10.7 21.2 

14.0 32.8 69.5 24.1 
102.8 63.4 

34.4 43.7 

fishery and about 151 million crab for the mothership 
fishery for a total of about 155 million crab (Table 
4). Catch data were not yet available for estimating 
the incidental catch of crab in 1975. 

INCIDENCE OF SALMON IN jAPANESE AND USSR TRAWL 

CATCHES 

During 1973-74 when U.S. observers sampled 
primarily from early spring to late fall, salmon were 
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TABLE 3. Summary of incidence of tanner crab by year and quarter of the year, by area, 1973-75 (U.S. ob
server data). 

Independent Stern Trawlers 

Area 

Year ABE en. nw 
1973 1.1 24.7 44.2 
1974 2.1 15.4 17.9 
1975 2.3 22.2 18.4 
Quarter (years combined) 

I 1.4 8.4 20.7 
II 0.4 6.4 30.2 

III 1.7 41.5 47.9 
IV 3.8 29.7 28.9 

- indicates no sampling 

<f"T"l" ~ ')> 
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' • •• 
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165[ 170[ 175[ 100 175W 170W 165W 160W 

FIGURE 3. Areas (I 0 long. by lo lat.) in which salmon were 
taken in Japanese trawls, winter and spring, 1974-76. X's 
denote where observers sampled but no salmon were observed 
(U.S. observer data). 

observed only occasionally in trawl catches and they 
constituted an insignificant portion of the catch. 
During recent years, however, sampling extended 
through the winter and salmon were frequently ob-

Motherships 

Area 
All All 

areas ABE en. nw areas 

31.3 55.7 108.3 85.0 81.8 
10.0 33.9 161.6 181.4 119.1 
8.5 40.7 97.1 54.2 78.0 

11.1 38.2 33.5 115.9 54.2 
15.7 38.1 114.1 60.6 84.0 
23.8 132.7 115.7 123.7 
17.6 47.8 93.3 50.9 

served in trawl catches. French and Miller (1976) 
detailed data on the incidence of salmon during 
winter and spring months ; a summary of their findings 
is given below. 

The incidence of salmon taken by Japanese inde
pendent stern trawlers by months and by halibut 
conservation area is given in Table 5. Their occur
rence in I 0 long. by I /2 lat. areas is illustrated in 
Fig. 3. The incidence ranged from 0 to 0.310 fish 
per m.t. of catch with the higest incidence noted 
during December-March. The occurrence of salmon 
was generally greatest along the 200 m depth curve, 
favored by the vessels fishing for pollock and extended 
from the Unimak Pass area in the south to near 
61 °30'W in the north. 

In the northeastern Pacific Ocean, the occurrence 
of salmon in trawl catches was sporadic. Figure 4 
shows the areas in which they were observed m 
Japanese and USSR trawls during 1974- 76. In 
limited sampling during the first two quarters of 
1976, the incidence of salmon in Japanese trawl 
catches varied considerably by month and area 
(Table 6). There was no fishing in Chirikof or 

TABLE 4. Incidental catch of tanner crab in the Bering Sea in 1974 by vessel type, quarter and INPFC halibut 
conservation areas. 

Stern trawlers 
-·----- -· ---

Area 

Quarter ABE en. nw 
I 23,512 263,237 803,843 
II 1,544 152,988 170,316 
III 97,052 203,040 1,225,692 
IV 325,953 445,376 202,027 

·---------
Total 448,061 1,064,641 2,401,878 

GRAND TOTAL 155,033,142 

Total by 
fishery 

3,914,580 

ABE 

2,077,647 
6,796,517 

12,553,858 
1,337,911 

22,765,933 

Motherships 

Area 

en. 
409,303 

16,574,080 
33,894,356 

231,935 

.'il,l09,674 

----
--~ ----

nw 
Total by 

fishery 
----------

6,286,532 
5,596,820 

65,196,103 
163,500 

77,242,955 151,118,562 



TABLE 5. Average incidence' of salmon (number per metric ton of catch) in catches of Japanese independent stern trawlers in the Bering Sea, by 
month and area, 1974-76 (U.S. observer data). 

INPFC Halibut Conservation Area 
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---------------

Dec. ll 85 12 0.095 0 7 161 39 0.198 0 22 594 179 0.310 2 113 3 0.023 
Jan. 65 2,408 404 0.155 0 2 65 7 0.154 0 18 823 75 0.086 0 
Feb. 13 1,734 97 0.058 I 11 0 0 2 50 10 0.191 0 0 0 
Mar. 30 1,274 141 0.107 0 8 333 6 0.013 0 0 0 
Apr. 21 1,075 52 0.045 0 8 287 I 0.044 0 0 0 
May 4 179 0 0 0 2 62 0 0 0 0 3 189 I 0.007 

1 Estimated incidence is an average of the daily incidence weighted by the total daily catch rather than the daily sample weight. 

TABLE 6. Average incidence' of salmon (number per metric ton of catch) in catches of Japanese independent stern trawlers in the northeastern 
Pacific Ocean, by month and area, 1976 (U.S. observer data). 
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May 0 0 0 II !55 2 0.013 3 29 0 0 0 0 
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1 Estimated incidence is an average of the daily incidence weighted by the total daily catch rather than the daily sample weight. 
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Kodiak Areas by vessels hosting observers. The 
highest incidence (2.088 fish per m.t.) occurred in 
Vancouver Area in March, primarily the result of 
observing seven fish in a single day's basket sample. 
The incidence was also relatively high in Yakutat 
Area in March (0.457 fish per m.t.), Shumagin Area 
in April (0.555 fish per m.t.) and Charlotte Area in 
March (0.193 fish per m. t. ). As in the Bering Sea, the 
incidence appeared to decrease from winter to spring. 

During very limited sampling on USSR trawlers 
during November 1974 and January 1975, observers 
reported seeing salmon in catches nearly every day 
while the vessels fished in the Kodiak Area. The 
observers estimated the total salmon catch at less 
than 30 fish during each 10-day sampling period. 
Data were not collected on the incidence of salmon 

~ "'~it 1\-r-r1"'r"Q I 

~ ... ~ l,uJl 
/r"'r"' ) n 

II 1\ 

~ 

per unit weight of catch. 
To estimate the incidental catch of salmon by the 

independent stern trawlers in the Bering Sea, the 
average incidence of salmon for each area-month 
block was applied to the total groundfish catch for 
the appropriate block (Table 7). For area-month 
blocks for which incidence data were not available, 
the average incidence (0.127) for the region as a 
whole was used, weighted by the number of sampling 
days (May is excluded because of very small salmon 
catches). These procedures assume that the catches 
sampled by the observers are representative of the 
total groundfish catch. 

The results indicate an incidental catch of approxi
mately 18,600 salmon by Japanese independent 
stern trawlers during December 1973-April 1974 
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FIGURE 4. Areas (I 0 long. by I 0 lat.) in which salmon were taken in Japanese and U.S.S.R. trawls. 1974- 76 (U.S. observer data). 

TABLE 7. Estimated catch of salmon, by area and months for independent stern trawlers, December 1973-April 
1974. 

INPFC Area 

Month A B c n. Dw E All areas 
·-------

Dec. 2,550 271 383 II 7,031 10,246 
Jan. 39 375 1,571 1,985 
Feb. 237 1,773 1,664 3,674 
Mar. 775 Ill 948 22 1,856 
Apr. 633 66 26 104 5 834 

---------
TOTAL 4,234 337 2,668 II 11,318 27 18,595 
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when targeting on pollock. 
Data on the incidence of salmon on motherships 

during December-April were not obtained because 
of very limited sampling during that period. Esti
mates were not made of the incidental catch of salmon 
by trawlers in northeastern Pacific waters for the 
sme reason. 

Salmon taken by trawlers in the Bering Sea were 
all chinook salmon with the exception of one chum 
salmon taken in Area Dw in January. The chinook 
salmon ranged in length from 20 to 95 em. No 
scales were taken for aging. In the northeastern 
Pacific Ocean during sampling from spring 1975 
to spring 1976, all salmon observed were chinook 
salmon with the exception of two isolated instances 
in which a sockeye salmon was reported in the catches. 
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BLACKCOD INVESTIGATIONS DURING 1976 

by Thomas A. Dark* 

The cooperative blackcod, or sablefish (Andplo
poma fimbria), tagging program was initiated in 1971, 
and participants include the California Department 
of Fish and Game, Oregon Department of Fish and 
Wildife, Alaska Department of Fish and Game, 
National Marine Fisheries Service, Pacific Scientific 
Research Institute of Marine Fisheries and Oceano-

* Northwest & Alaska Fisheries Center, National Marine 
Fisheries Service, Seattle, Washington. 

graphy of the USSR, and the Office of Fisheries of 
the Republic of Korea. Acting as the coordinating 
agency, NMFS provides tags and tagging supplies 
and compiles all release and recovery information. 

Principal study objectives are to determine migra
tional behavior and to identify management units. 
Program details have been reported by Shippen 
(1974) and progress by Thorson and Shippen (1975) 
and Thorson (1977 a and 1977 b). 

Since 1974, NMFS has reduced its role and tagging 

TABLE I. Summary of numbers of tagged blackcod released in 1976 by agency, vessel, and area. 

INPFC Statistical Areas 

Concep- Colum- Van-
Bering 

South Sea 
Agency (V esse I) tion Monterey Eureka bia couver Charlotte eastern Yakutat Kodiak Area I Total 

------ ---- ·------- --------- -----
Cal. Fish & Game 

(Sport vessels) 19 19 
N.M.F.S. 

(Miller Freeman) 20 20 
(Pacific Queen) 122 122 
(John N. Cobb) 143 143 

---- ---·- -
ToTAL 19 122 143 20 304 

----
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TABLE 2. Numbers of blackcod tag returns by INPFC area of recovery. Percentages of recoveries from all releases 
in an INPFC area are given in parentheses. 

INCPF INPFC areas of recovery Total recoveries 
area and 
year of Numbers Concep- Colum- Van- South- Un- Num- Per-
release released tion Monterey Eureka bia couver Charlotte eastern known bers cent 

Conception 
1971 696 I 2 
1974 348 I 2 
1975 316 9 I 
1976 19 I 

ToTAL 1379 11 (58) 4 (21) 2 (II) 2 (11) 19 1.4 

Monterey 
1971 1850 30 5 
1972 459 2 4 
1973 48 
1974 1196 10 I 2 
1975 1106 II 2 I 

TOTAL 4659 (I) 53 (75) 12 (17) 3 (4) I (I) (I) 71 1.5 

Eureka 
1972 247 2 12 I 
1973 205 I 13 
1974 260 2 6 
1975 1226 32 7 

ToTAL 1938 2 (3) 51 (67) 21 (28) 2 (3) 76 3.9 

Columbia 
1972 8012 5 12 106 4 481 

1973 3091 2 39 I 
1974 1016 I 6 4 
1975 1843 2 21 I 
1976 122 

ToTAL 14084 5 (2) 15 (6) 135 (53) 48 (19) 2 (I) 49 (19) 254 1.8 

Vancouver 
1972 459 2 6 
1973 2044 2 33 
1975 287 I 

------·-----
ToTAL 2790 4 (9) 40 (89) (2) 45 1.6 

Southeastern 
1972 2400 3 9 102 2 
1973 7008 9 6 186 II 
1975 50 
1976 142 

ToTAL 9600 I (<I) I (<I) 12 (4) 15 (5) 288 (87) 13 (4) 330 3.4 

Yakutat 
1975 155 

-------
Kodiak 

1975 35 

Bering Sea 
Area I 

1976 20 

TOTAL 34660 12 65 80 164 102 15 293 64 795 2.3 

1 Specific area of recovery unknown, but 43 of the 48 recoveries are known to be by a fisherman who operated in the Eureka-
Columbia region. 



RESEARCH BY THE UNITED STATES 115 

has been conducted in an opportumstlc manner, 
subordinate to other field studies. In 1976, other 
U.S. agencies similarly reduced tagging effort, and 
<Jnly 304 releases were reported1 for the year (Table 
1 ). 

All reported releases and recoveries through 1976 
are summarized in Table 2. Some of the more 
<Jbvious features of sablefish migration disclosed in 
previous summaries persist in the present one. While 
a few long migrations are notable, most tagged black
cod were recovered within or adjacent to areas of 
release. Long coastwise migrations are uncommon 
even for those tagged fish which have been free four 
to five years. The percentages of all tag returns 
from releases in an INPFC area which were recovered 
in that area are : Conception-58% ; Monterey-
75%; Eureka-67%; Columbia-53%; Vancouver 
-89%; and Southeastern-87%. If returns from 
INPFC areas adjacent to the area of release are 
included, then percentages become: Conception-
79%; Monterey-93%; Eureka-98%; Columbia-
78%; Vancouver-98%; and Southeastern-96%. 
The most notable long distance migrations are : two 

1 It is possible that both the USSR and the Republic of Korea 
tagged blackcod in 1976, but such work remains officially 
unreported. 

blackcod released in the Conception area in 1971 
and one released in the Monterey area in 1972 which 
were recovered in the Southeastern area ; six blackcod 
released in the Columbia area in 1972, one of which 
was recovered in the Sout eastern area and five of 
which were returned from the Monterey area ; and 
two blackcod which were released in the Southeastern 
area in 1973 and were recovered in the Columbia and 
Monterey areas. 

These are only preliminary results and substantial 
numbers of tags are still being returned to NMFS. 
Results to date, however, do not alter a previous 
observation (Thorson, 1977 b) that the interchange 
of blackcod among INPFC areas appears to occur 
at a low level and rather slowly. A detailed analysis 
and summary of the present and past tagging studies 
is in progress. 
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