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The Standing Committee on Biology and Research submits the 
following report to the Commission and recommends its adoption, 
including all recommendations and appendices. Commissioner 
Tojiro Nakabe of Japan, Chairman of the committee, opened the meeting 
on October 22. Dr. Satoshi Mito was selected convener of the 
technical sessions. A steering committee consisting of a 
scientist-member from each national section and the Secretariat met 
periodically to review progress and coordinate the committee's work. 
The final session of the committee was convened on October 29, 1979 by 
the chairman of the committee, for the purpose of finalizing the 
report to be presented to the Commission. The committee followed 
established practice with respect to its report; that is, the 
Secretariat prepared a draft of the committee's report for its 
consideration, amendment, and approval, and reports of sub-committees 
were prepared by persons assigned to the tasks within the various 
sub-committees. 

l. PARTICIPANTS. Members of the committee and their advisers 
are listed in the List of Participants (Doc. 2225). Other 

Commissioners and advisers attached to the national sections attended 
sessions and participated in the work of the committee and its various 
sub-committees. The committee wishes to record again its appreciation 
for the cooperation and assistance of the International Pacific 
Halibut Commission in providing scientific consultant service; Mr. 
R.J. Myhre of that Commission acted in this capacity at the present 
meeting. Mr. C. Funayama, Miss C. Nakamura, and Miss T. Tominaga 
acted as interpreters during the sessions. 
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2. AGENDA. The committee adopted the following agenda for its 
meeting: 

1. Opening remarks by the Chairman, introduction of 
members, advisers, consultants, and observers 

2. Adoption of agenda 
3. Review of terms of reference and organization 
4. Meeting procedures 

(a) Scheduling of sessions 
(b) Report to the Commission 
(c) Selection of convener 

5. Review of documents 
6. Review of research, statistics, and research plans 

related to: 
(a) Salmon and oceanography 
(b) Non-anadromous species 
(c) King and tanner crab 

7. Consideration of matters related to publication 
(a) Status of publication of research results 
(b) Status of publication of Statistical Yearbook 
(c) Status of publication of historical salmon 

statistics 
(d) Status of publication of historical groundfish 

statistics 
(e) Status of receipt of lists of reports published 

elsewhere 
(f) New joint comprehensive reports on salmon and 

oceanography 
8. Future meetings 
9. Other business 

10. Consideration of a report to the Commission 

3. REVIEW OF TERMS OF REFERENCE AND ORGANIZATION 

(a) Terms of reference. The terms of reference for the 
committee adopted by the Commission at the 1978 Annual 

Meeting are as follows: The committee is required " ... to investigate 
matters of biology and research and such other matters as may be 
referred to it by the Commission and to submit reports and 
recommendations to the Commission concerning such matters". The 
following is a current list of the committee's specific assignments. 

i. Review and coordinate scientific studies and the 
collection, exchange, and analysis of scientific 
data (including data regarding continent of origin) 
on anadromous salmonids as provided for under 
Article III l(a) and X of the Convention 
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ii. Review and coordinate scientific studies to 
determine the continent of origin of anadromous 
species migrating in the waters south of 46° 
north latitude 

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

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

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

(b) Organization of work of the committee. At the 1978 
Annual Meeting the Commission also adopted the following 

recommendation for organizing the work of the Standing Committee on 
Biology and Research as specified in the committee's terms of 
reference above: 

To conduct its work, the Standing Committee on Biology and 
Research should establish three sub-committees as follows: 

1. Sub-Committee on Salmon, to deal specifically with 
assignments (i) and (ii) 

2. Sub-Committee on Non-Anadromous Species, to deal with 
assignment (iii) as it relates to Bering Sea and 
northeast Pacific groundfish and other non-anadromous 
species as may be required. Within this sub-committee 
there would be established working panels for the Bering 
Sea and the northeast Pacific 

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

The sub-committees will also be responsible for part of item 
(iv), namely to make recommendations regarding reports to be published. 

4. REVIEW OF DOCUMENTS. INPFC Doc. 2224 lists the titles of all 
documents submitted to the Commission since adjournment of 

the 25th Annual Meeting. Documents which pertain to the work of the 
Standing Committee on Biology and Research are so indicated. 
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5. SALMON RESEARCH. The Sub-Committee on Salmon considered the 
results of scientific research on anadromous salmonids and 

oceanography in the Convention area in accordance with its terms of 
reference (section 3, Appendix 1). The sub-committee report (Appendix 
1) provides an outline of the program of research conducted by Canada, 
Japan, and the United States, discusses research coordination 
activities, summarizes research on scientific studies to determine the 
continent of origin of salmonids migrating in Convention waters, and 
includes items of new information on distributi.on and origin. The 
report also includes reviews of progress in exchange of statistical 
and biological data, samples and personnel, and of progress in 
publication. Preliminary plans of the three national sections for 
research in 1980 on salmonids and oceanography are included in the 
report. 

The committee notes that new information on salmon includes 
range extensions determined from tagging and coastal recoveries of 
salmon. Range extensions were reported for Fraser River and Bristol 
Bay sockeye, coho from west Kamchatka and for masu salmon. New 
information was also presented on a new method to forecast the 
migration timing of sockeye salmon to Bristol Bay fisheries and on the 
continent of origin of sockeye in the Japanese landbased driftnet 
fishery area. 

The committee notes that progress continued to be made by the 
Ad Hoc Salmon Research Coordinating Group in facilitating a greater 
level of research cooperation in continent of origin studies. The 
group met in Tokyo in March 1979 and its activities are summarized in 
the report. The committee supports the sub-committee's RECOMMENDATION 
that the group continue its work through correspondence and meet in 
Tokyo, Japan in February or March to finalize plans for research 
coordination prior to the 1980 field season. 

One of the committee's terms of reference concerns studies to 
determine the continent of origin of anadromous species migrating in 
the waters south of 46° north latitude as required in Article III 
l(d) of the Convention. The sub-committee's report includes summaries 
of progress in tagging studies, scale pattern analysis for stock 
identification, and analysis of biological and fisheries data in this 
area. However, in its 1978 report and again this year the 
sub-committee expressed concern that the present level of research 
cannot provide sufficient information on continent of origin in this 
area within the time frame required for Commission decisions under 
Article III l(d). The sub-committee recommended that the committee 
bring this problem once again to the attention of the Commission. The 
committee shares this concern and REQUESTS that the Commission again 
take note of this matter. · 

The sub-committee reviewed the exchange of statistics and new 
exchange requirements under the Memorandum of Understanding between 
the three nations. The sub-committee also reviewed the status of 
publication of Joint Comprehensive Reports on Salmon, the Yearbooks, 
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and the Historical Salmon Statistics Bulletin. The committee ENDORSES 
the sub-committee's recommendations regarding the publication of 
material in the Statistical Yearbook. 

The Sub-Committee on Salmon concluded that there is a need 
for more time to discuss research results and future plans during the 
scheduled week of its annual meetings. To expedite report preparation 
and thus provide more time for discussion at future meetings the 
sub-committee recommended that each national section be prepared to 
exchange specified drafts at the initial session of the annual 
sub-committee meeting. 

The committee ENDORSES this recommendation. 

6. NON-ANAOROMOUS SPECIES RESEARCH. At the 1978 Annual Meeting 
the Commission established a Sub-Committee on Non-Anadromous 

Species to assume the responsibilities of the former Sub-Committees on 
Bering Sea and Northeast Pacific Groundfish. In addition, within the 
sub-committee, Panels of the Bering Sea and Northeast Pacific were 
created to deal with matters in these areas. The Sub-Committee on 
Non-Anadromous Species in 1979 received, amended, and adopted reports 
which had been prepared by pre-designated rapporteurs for these two 
panels. The following is a summary of the various proceedings of the 
panels and the sub-committee. 

(1) Bering Sea Groundfish Research. The Bering Sea Panel of 
the Sub-Committee on Non-Anadromous Species reviewed 

results of commercial fisheries and research on groundfish in the 
Bering Sea. The report of the panel [Appendix 2(A) of Doc. 2244] 
contains a summary of this review and describes the condition of the 
resources. 

The fisheries and condition of stocks of pollack, yellowfin 
sole, Pacific halibut, Pacific ocean perch, blackcod, and other 
commercially important species are described in Sections 3 and 4 of 
Appendix 2(A) of Doc. 2244. 

The committee noted that the following points were emphasized 
in the panel's report. 

(a) fisheries in the Bering Sea operated under a number 
of area-time restrictions and catch allocations 
since 1977 in accordance with terms of U.S. 
extended jurisdiction. In 1979, for the first 
time, Canadian setline vessels were not allowed to 
fish for halibut in the Bering Sea; 

(b) data available for stock assessment of halibut were 
limited by the low level of the commercial fishery 
in recent years. However, the low level of the 
fishery by itself suggests that stock abundance is 
lower than it was in the early 196Os. Juvenile 
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halibut abundance appears to have declined since 
1977, although the level is still higher than it 
was in the early 1970s; 

(c) the equilibrium yield of pollack in 1979 was 
considered by U.S. scientists to be 1.2 million 
m.t., the same equilibrium yield estimated by 
Japanese scientists. Results of studies to 
describe the biological characteristics and 
abundance of pelagic pollack in the Aleutian Basin 
were reported by Japanese scientists; 

(d) stock condition for yellowfin sole and Pacific cod 
app~ared to be satisfactory; 

(e) agreement was not reached on equilibrium yield for 
Greenland turbot and arrowtooth flounder combined, 
Pacific ocean perch, and blackcod; 

(f) Japan completed four research surveys in the Bering 
Sea in 1979. Purposes of this research were: 

i. to study the distribution and abundance of 
young po llock; 

ii. to survey demersal fishery resources on the 
continental shelf and slope to depths of 
about 1,000 m; 

iii. to survey the Aleutian Basin to determine the 
biomass and biological characteristics of 
pelagic pollack; and to estimate blackcod and 
Pacific cod abundance, collect biological 
information on these stocks, and tag blackcod 
for stock identification; 

(g) Japan and the U.S. will continue to conduct 
substantial field research activities in the Bering 
Sea in 1980. Japan will survey pollack and other 
demersal fish and snail resources on the eastern 
Bering Sea continental shelf and slope using Danish 
seiners and research vessels. The pelagic pollack 
stocks in the Aleutian Basin will be surveyed using 
hydroacoustic and midwater trawl methods. The U.S. 
will again survey demersal fish and crab resources 
on the continental shelf and slope of the eastern 
Bering Sea and Aleutian Islands Area, including 
Bowers Ridge. The survey of demersal fish in the 
eastern Bering Sea will be a joint effort between 
Japan and U.S. The IPHC will probably survey 
juvenile halibut in the southeastern Bering sea. 
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(2) Northeast Pacific Groundfish Research. The Northeast 
Pacific Panel of the Sub-Committee on Non-Anadromous 

Species reviewed results of commercial fisheries and research on 
groundfish in the northeast Pacific. The report of the panel 
[Appendix 2(8) of Doc. 2244] contains a summary of this review and 
describes the conditions of the resources. 

The committee noted that the following points were emphasized 
in the panel's report: 

(a) trawl surveys to measure relative abundance of 
juvenile halibut continued in 1978 at standard 
inshore and offshore stations in the Gulf of 
Alaska. On inshore stations, the 1976 year class 
was the most abundant year class in 1977, and the 
1977 year class in 1978. At offshore stations, the 
most abundant year class was 1973 in 1977, and 1976 
in 1978; 

(b) views on stock structure of blackcod in the 
northeast Pacific are closer than in the past. 
Although stocks from different areas may be 
interrelated, it is recognized that there is a need 
to manage stocks by geographical regions. Japanese 
scientists estimated MSY for all regions combined 
as 69,600 m.t. and believe that ABC is equal to 
MSY. They further suggested that ABC should be 
apportioned by sub-areas according to a two-tier 
quota system while taking into account the biomass 
of stocks, incidental catch of halibut, efficiency 
of blackcod fisheries, and the need for stock 
assessment information. U.S. scientists estimated 
that EY for blackcod in the Shumagin-Southeastern 
Region is down to about 14,000 m.t., but all 
participants concluded that stock condition should 
improve in the near future as juveniles have been 
noted to be relatively abundant throughout the 
northeast Pacific; 

(c) the panel considered the present stock conditions 
of pollack and Pacific cod to be good; 

(d) during 1979, Canadian scientists expanded their 
field research activities to study the 
distribution, abundance and biology of blackcod and 
rockfish stocks in Canadian waters to determine the 
biomass of rockfish in Queen Charlotte Sound and 
off the west coast of Queen Charlotte Islands; 

(e) a Japanese survey was conducted jointly with the 
U.S. in the Gulf of Alaska to determine the 
distribution and abundance of blackcod and Pacific 
cod and to tag ~lackcod; 
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( f) The United States wi 11 conduct three trawl surveys 
in 1980: 

i. in the Gulf of Alaska in March and April to 
continue the assessment of distribution and 
abundance of pollock, Pacific cod, Atka 
mackerel, and other species; 

ii. off Washington-California to continue the 
assessment of rockfish and hake; and 

iii. in the Gulf of Alaska to develop a blackcod 
index area for the third year using pots to 
monitor the abundance and condition of the 
blackcod resource. 

{3) Review of topics in the Sub-Committee on Non-Anadromous 
Species. Two topics, one on survey methodology and the 

other on pelagic pollock, were selected as subjects for discussion at 
the 1979 meetings of the sub-committee. Several aspects of each topic 
were discussed intensively. 

One session was held as a joint meeting with the 
Sub-Committee on King and·Tanner Crab. Particular attention was paid 
to the innovative Alternate Tail Attack (ATA) method tested in the 
joint Japan/U.S. survey in the Bering Sea in 1979. 

(4) Recommendations from the Sub-Committee on Non-Anadromous 
Species. Recommendations made by the Sub-Committee on 

Non-Anadromous Species are as follows: 

(a) The Secretariat should produce a style manual prior 
to next year's meeting. A draft of the manual 
should be circulated prior to the 1980 meeting for 
approval by the Standing Committee on Biology and 
Research; 

(b) With regard to tagging programs being pursued by 
all three nations, the sub-committee recommends 
that each national section should be encouraged to 
reduce the incidence of non-reporting of recoveries 
by a system of rewards for tag returns; 

(c) The sub-committee recommends that a "Working Group 
on Joint Surveys" be formed to analyze the results 
of the Japan-U.S. joint survey of 1979 and to 
prepare for the joint survey of 1980. This working 
group would meet for about one week in Tokyo in the 
spring of 1980. Details and topics of the working 
group will be organized by K. Okada and 
R.G. Bakkala. The sub-committee also recommends 
that the Secretariat provide clerical and 
interpretive services, as required, at the meeting. 
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(d) The sub-committee nominated the following 
Rapporteurs for the 1980 meeting: 

Bering Sea Panel: 
Northeast Pacific Panel: 

R.G. Bakkala (U.S.) 
B.M. Leaman (Canada) 

(e) The sub-committee recommends the following topics 
for discussion at its 1980 meeting: 
(a) blackcod biology and population dynamics; 
(b) continuation of the 1979 topic "survey design 

and applications to stock assessment". 

(f) The sub-committee and its panels completed their 
designated tasks in the time allotted. Therefore, 
the sub-committee recommends retention of the same 
schedule for the 1980 meeting: 

i. 2 days for Bering Sea Panel 
ii. 2 days for Northeast Pacific Panel 

iii. 3 days for the discussion of topics and 
preparation of the Report of the 

Sub-Committee on Non-Anadromous Species 

The committee RECOMMENDS that the sub-committee 
recommendations be adopted. 

7. KING AND TANNER CRAB RESEARCH. The Sub-Committee on King and 
Tanner Crab reviewed the status of the resources of these 

species in the eastern Bering Sea as presented in the INPFC documents 
submitted by Japan and the United States. 

The sub-committee noted that the United States was the only 
nation that conducted a king crab fishery in the eastern Bering Sea 
during 1979. As has been the case in recent years, removals of king 
crab by other nations have been limited to incidental catches 
associated, for the most part, with trawl fisheries. According to 
estimates derived by U.S. scientists from data collected by on-board 
observers, the incidental catch was about 600,000 crab in 1977 and 
1,278,000 in 1978. Although this represents a sharp increase, there 
was some disagreement on species composition in various areas and the 
effects of incidental catch are unknown. 

The United States fishery recently expanded to the north and 
now involves exploitation of four stocks. In order of their 
importance these are: (1) southeast Bering Sea red king crab, 
(2) Pribilof Islands blue king crab, (3) Norton Sound red king crab, 
and (4) St. Matthew Island blue king crab. 
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With reference to southeast Bering Sea red king crab, the 
committee notes that the sub-committee has found that this stock has 
remained at a high level since 1973 as indicated by analysis of 
fishery data and U.S. trawl survey results. U.S. catch reached 
39,750 m.t. in 1978 and is expected to exceed 52,150 m.t. in 1979. 
The sub-committee noted that decreasing recruitment is expected over 
the next two or three years. U.S. scientists consider the stock of 
blue king crab around the Pribilof Islands to be relatively stable. 
Too little information was available to judge the status of the 
remaining two stocks. 

With respect to tanner crab, the committee notes that U.S. 
trawl survey estimates of C. bairdi abundance declined sharply from 
1977 to 1978 and that they-remain low in 1979. Catch rates in the 
fishery have been decreasing and size composition data indicate that 
recruitment. will remain low for two to three years. The C. bairdi 
stock is considered to be in poor condition. U.S. trawl survey 
estimates of C. opilio indicate that the stock of crab greater than 
110 mm carapace width is stable. Catch per vessel day in the Japanese 
mothership fishery declined, although the catch of crab per pot was 
the same in 1978 and 1979. The average size of crab taken in the 
mothership fishery has declined from 1978 to 1979 and was similar to 
that in the 1979 U.S. fishery. Although there may have been some 
localized changes in the abundance of C. opilio the overall condition 
of the stock is considered stable. -

The sub-committee held a brief discussion of incidental 
catches of tanner crab by trawl fisheries in the eastern Bering Sea. 
According to estimates derived by U.S. scientists from data collected 
by on-board observers, the incidental catch was about 17 million crabs 
in both 1977 and 1978. The effect of incidental catch on tanner crab 
stocks has not been analyzed. 

Discuss ions between membe.rs of the sub-committee have led to 
agree~ent, in principle, as to the type of joint research that might 
be carried out in 1980. It was agreed that it would be desirable to 
focus on joint trawl surveys in the area north and west of the 
Pribilof Islands, and on research designed for calibration of the 
fishing power of Japanese and United States research vessels. 

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

8. RESEARCH PLANS. The committee notes that each sub-committee 
report contains tentative plans for research in 1980. 
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9. CONSIDERATION OF MATTERS RELATED TO PUBLICATION. The 
committee reviewed a report which contained information on 

the status of publications pertaining to the Committee on Biology and 
Research (Doc. 2165) and received an oral report from the Secretariat 
updating that information. Current information also appears in the 
Report of the Sub-Committee on Salmon (Appendix l of this report). 
The publications reviewed were the Statistical Yearbook, Bulletins of 
Historical Statistics (salmon and groundfish), and Joint Comprehensive 
Reports on Salmon and Oceanography. 

10. CITATION OF INPFC SCIENTIFIC DOCUMENTS 

(1) Documents submitted by national sections. The committee 
reviewed Commission policy and practice concerning 

citation of scientific documents originating with national sections as 
outlined in Doc. 2218. The committee RECOMMENDS rescinding past 
policy regarding such documents submitted for consideration by the 
Standing Committee on Biology and Research, and establishing the 
following procedures commencing with documents submitted after the 
conclusion of the 1979 Annual Meeting. 

(a) All documents submitted by national sections for 
consideration by the Standing Committee on Biology 
and Research shall be considered citable unless 
indicated otherwise. 

(b) All citable documents shall be stamped by the 
Secretariat 11 NOT TO BE CITED BY INPFC DOCUMENT 
NUMBER 11

• 

(c) National sections shall incorporate into the cover 
page of citable documents the statement 11 THIS PAPER 
MAY BE CITED IN THE FOLLOWING MANNER 11

• This 
statement should be followed by a reasonably 
standardized form of citation. 

(d) National sections submitting non-citable documents 
shall clearly mark such documents on the cover page 
with the legend 11 NOT TO BE CITED WITHOUT WRITTEN 
PERMISSION OF ISSUING AGENCY--NOT TO BE CITED BY 
I NPFC DOCUMENT NUMBER 11

• 

(2) Report of the Standing Committee on Biology and Research. 
The committee discussed the question of whether or not 

the Report of the Standing Committee on Biology and Research should be 
a citable document. No consensus was reached on this question and the 
committee recommends therefore that the present policy of non-citation 
remain in effect. That policy states that 11 under no circumstances 
should that portion of the Proceedings containing the Report of the 
Standing Committee on Biology and Research be cited in outside 
publications 11

• 
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The committee RECOMMENDS that before the 1980 Annual Meeting 
of the Standing Committee on Biology and Research each national 
section should: 

(a) review the format, content, and organization of the 
B&R Report and all its appendices to ensure that 
the report fulfills the requirements of the 
Commission 

(b) reexamine the question of making the Report of the 
Standing Committee on Biology and Research a 
citable document 

11. ORGANIZATION AND TIMING OF FUTURE MEETINGS. Organization of 
the work of the Standing Committee on Biology and Research 

and its subsidiary bodies in 1979 differed substantially from that in 
previous years. The period available for the work of the committee 
was shortened from the past practice of two weeks to the one week 
preceding the Commission meetings. 

In addition, panel discussions on Bering Sea non-anadromous 
species were held during the last two days of the week preceding the 
committee meeting. 

The newly established procedure of having rapporteurs prepare 
reports on: (1) Bering Sea matters and (2) Northeast Pacific matters 
for the Sub-Committee on Non-Anadromous Species, and (3) for the 
Sub-Committee on King and Tanner Crab appeared to work well for the 
first two reports. 

However, the king and tanner crab rapporteur encountered 
difficulties in producing a rapporteur's report because of the timing 
of research activities in 1979 and attempts to document results of 
that research. The committee believes these difficulties can be 
overcome in the future and RECOMMENDS that the rapporteur system 
remain in effect for the 1980 Annual Meeting. 

The committee encountered some difficulty in completing its 
work and preparing its report within the one week assigned for this 
purpose. Therefore, the committee RECOMMENDS that the time period 
provided for the 1980 meeting of the Standing Committee on Biology and 
Research include the week preceding the Commission meeting and the 
Monday of the week of the Commission meeting. 

The committee RECOMMENDS that the procedure of permitting the 
Bering Sea Panel to meet during the last two days of the week 
preceding the meetings of the Standing Committee on Biology and 
Research should be continued. 
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12. OTHER BUSINESS 

(1) Report of the Working Group on Terminology. The 
committee received a report from the Working Group on 

Terminology entitled "A glossary of selected terms dealing with 
population dynamics and fisheries management" (Doc. 2196) and 
expressed its appreciation for the considerable effort expended by the 
group in compiling the glossary. The committee CONCURS with the 
working group opinion that the glossary remain as an internal document 
within INPFC and not be given wider distribution. The committee also 
notes that the authors of the glossary have submitted some revisions 
to the document. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

REPORT OF THE SUB-COMMITTEE ON SALMON 

October 27, 1979 

APPENDIX 1 
(Doc. 2244) 

The Sub-Committee on Salmon met from October 22 to 27, 1979. 
Dr. 0. Sano of Japan served as chairman and Mr. K.V. Aro of Canada was 
appointed recorder. Ms. C. Nakamura and Ms. K. Uji were interpreters. 

1. PARTICIPANTS. Persons assigned specifically to participate 
in the work of the sub-committee were: 

CANADA Member J. McDonald 
Advisers K.V. Aro 

L. Margolis 

JAPAN Member K. Takagi 
Advisers 0. Sano 

M. Tachibana 
T. Kikuchi 
J. Ito 
s. Machidori 
s. Ito 
M. Kato 
T. Okazaki 

UNITED STATES Member R.L. Burgner 
Advisers M.L. Dahlberg 

C.K. Harris 
C.P. Meacham 
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2. AGENDA. The following agenda was adopted: 

1. Selection of chairman 
2. Listing of designated participants 
3. Adoption of agenda 
4. Review of terms of reference 
5. Review of results of anadromous salmonid and related 

oceanographic research 
(a) Review of documents 
(b) Outline of research conducted by each country 
(c) Review of results of studies on continent of 

origin 
(d) Summary of new information 

6. Review of progress on joint comprehen~ive reports 
7. Review and report on exchange of basic tagging, 

catch, effort, biological and oceanographic data 
from research operations 

8. Review and report on exchange of catch, effort, 
species composition, and biological data, and times 
and areas of operation of Japanese mothership and 
landbased fisheries 

9. Exchange and presentation of statistical materials 
10. Review of research plans for 1980, including exchange 

of samples and personnel 
11. Publications 
12. Consideration of a report to the Standing Committee 

on Biology and Research 

3. TERMS OF REFERENCE. Terms of reference for the Sub-Committee 
on Salmon were assigned by the Standing Committee on Biology 

and Research in 1978 as follows: 

1. To review and report on results of scientific research 
on anadromous salmonids in the Convention area ~Y 
considering results of salmonid and oceanographic 
research during the year preceding the annual meeting 
through: 

(a) preparation of an outline of the program of 
research conducted by each country during the past 
year (not including discussions of results), and 

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

In connection with item (b) above, it is noted that 
in preparation for the annual meeting, each 
national section will submit a statement of what 
new information is contained in its reports. 
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2. To review and report on results of scientific studies to 
determine the continent of origin of anadromous 
salmonids in the Convention area including those 
anadromous salmonids migrating in the waters south of 
46° north latitude, as per Article III l{a) and 
III l(d) 

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

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

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

6. To recommend publication of reports with regard to 
anadromous salmonids 

4. REVIEW OF RESULTS OF SALMONID AND OCEANOGRAPHIC RESEARCH 

A. Documents. The sub-committee reviewed the documents 
presented to the Commission since the 1978 Annual 

Meeting (titles of all such documents are listed in INPFC Doc. 2224) 
and agreed that the following documents were relevant to the work of 
the sub-committee: 
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Canada 2216 

Japan 2155, 2156, 2184, 2230, 2231, 2232, 2233, 
2234, 2235, 2236, and 2237 

U.S.A. 2145, 2198, 2199, 2210, 2211, 2217, 2221, 
2222, 2223, 2250, 2252, and 2253 

Secretariat 2165, 2177, and 2178 

B. Outline of research conducted by each country in 1979 

1 . Canada 

Salmon 

a. Racial identification. Studies of the use of x-ray 
spectroscopy together with multi-variate analysis to 

reveal quantitative and qualitative difference in the elemental 
chemical constituents of tissue from different races of salmon were 
concluded. 

The use of the brain parasite Myxobolus neurobius to identify 
the origin of sockeye ·salmon stocks was examined and tested. 

b. Other studies (Doc. 2216). The incidental catch of 
salmon by Japanese, U.S.S.R., and Polish vessels while 

trawling for hake in waters off the west coast of Vancouver Island, 
British Columbia, was recorded by Canadian observers. 

Oceanography. Oceanographic programs and research in the 
eastern Subarctic Pacific Region during 1979 included: 

(a) Bi-monthly cruises to obtain physical, chemical, and 
biological data to study the spatial and temporal 
variability of the tides, currents, waves, water 
properties, and plankton distributions for the 
continental shelf and slope waters off the west coast of 
Vancouver Island 

(b) Bathythermograph observations off the coast of British 
Columbia during fisheries research surveys 

(c) Physical, chemical, and biological observations at Ocean 
Station P and along Line P 

(d) Daily observations of sea-surface temperature and 
salinity at coastal lightstations 
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(e) Publication of charts of (1) sea-surface temperature 
twice weekly, (2) layer depth and temperature difference 
between surface and 150 m depth weekly, (3) temperature 
at 150 m depth weekly, and (4) monthly mean sea-surface 
temperature and anomalies from long-term mean for the 
eastern Subarctic Pacific 

(f} A feasibility study to demonstrate the usefulness of 
commercial ships of opportunity in gathering physical, 
chemical, and biological data off the west coast of 
Vancouver Island was initiated 

2. Japan 

Salmon 

a. Research on board motherships (Doc. 2231). Daily catch 
statistics were collected on board 4 salmon 

motherships. Body length and weight, gonad weight, and sex were 
recorded for each species. Also, scale samples were taken. 
Oceanographic observations were made from the motherships at noon 
daily. 

b. Research on board research vessels (Docs. 2231 and 
2236). The 1979 research activities on salmon started 

in May and finished in August. The research area was the North 
Pacific Ocean and the Bering Sea. Research was not carried out in the 
Sea of Okhotsk or within 200 nautical miles of the U.S.S.R. (Fig. 1). 

A total of 9 research vessels was engaged in research 
activities. Five vessels were equipped with research gillnets of ten 
mesh sizes (48 mm, 55 mm, 63 mm, 72 mm, 82 mm, 93 mm, 106 mm, 121 mm, 
138 mm, and 157 mm) and the common gillnets of mesh sizes used in 
Japanese commercial fisheries on the high seas. Three vessels were 
equipped with longlines and gillnets. One vessel was equipped with 
longlines only. 

The vessel personnel fished with gillnets and longlines, 
collected biological measurements of the catch, tagged fish caught 
with longlines, and took oceanographic observations. They also 
conducted research on animals (fish, birds, and marine mammals} which 
were incidentally caught by these gears. 

Four vessels fished with longlines at predetermined stations 
in the North Pacific Ocean and the Bering Sea. Some of the fish 
caught were tagged and released to clarify the migration and the 
continental origin of salmon. 

Thirteen United States scientists on board 5 salmon research 
vessels conducted research on salmon, marine birds, and marine mammals 
caught by the gillnets and longlines of the research vessels. 
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i. Bering Sea. Two vessels fished with gillnets and/or 
longlines at predetermined stations in July to examine 

the distribution, abundance, and migration of salmon. One of the 
vessels visited a mothership operating in the central Bering Sea. 

ii. North Pacific Ocean. Six vessels fished with gillnets 
mainly at intervals of 5° longitude from May to August 

to examine the distribution and migration of salmon. 

One vessel equipped with longlines and two vessels equipped 
with longlines and gillnets engaged in fishing and tagging experiments 
in the area of 410N to 510N and 1610E to 1700w from May to 
August, as part of research programs coordinated by scientists from 
Japan, the United States, and Canada. 

Oceanography (Doc. 2232). 

Oceanographic studies of the northwestern North Pacific Ocean 
were carried out. Analysis of data for the period May-August 1979 
were conducted with respect to the locations of the Western Subarctic 
Water and the Alaskan Stream. 

3. United States 

Salmon 

a. Research on board research vessels and motherships 
(Docs. 2252 and 2253). A group of four United States 

salmon observers was trained and placed on board four Japanese 
motherships for the period June 10-July 19 to monitor fishing 
operations and to collect biological data during such times the 
vessels were within the United States Fishery Conservation Zone 
(USFCZ). Daily catch data collected by United States salmon observers 
from the four motherships while the vessels were within the USFCZ were 
analyzed to test two different methods of tabulating the catch by 
statistical area (i.e. by mothership noon position and by actual 
catcher boat position). 

Two United States scientists were placed on board Japanese 
salmon research vessels which operated in and near the landbased 
fishery area in 1979. The primary objective was to collect from the 
research catches additional sockeye and coho scale samples which will 
be analyzed in future scale pattern analyses. Secondary objectives 
were to document Japanese research gear and techniques and to record 
oceanographic and meteorological data that will assist United States 
scientists to plan future tagging operations in the central Pacific 
Ocean. 

The chartered vessel Commando fished along a transect across 
the migratory path of the Bristol Bay sockeye run from June 4 through 
June 28. Sampling was conducted at 12 standardized stations ~paced at 
5-mile intervals between 30 and 80 miles north of Port Moller, Alaska. 
Fishing gear consisted of 137 mm mesh gillnets 200 fathoms long. 
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Project objectives were to monitor the timing, abundance, size, and 
age composition of the 1979 Bristol Bay run, and to provide scale 
samples for use in racial analyses. 

b. Other studies (Docs. 2145, 2198, 2199, 2210, 2211, 2221, 
2222, 2223, and 2250). A biochemical genetic study of 

chinook and chum salmon included analysis of samples collected in the 
Bering Sea in 1978 by United States salmon observers on board a 
Japanese research vessel and of a sample of juvenile chum salmon from 
Sakhalin Island. Biochemical systems were analyzed for genetic 
variants through starch gel electrophoresis and specific staining 
methods. 

Estimates of the catches of immature and mature sockeye 
salmon of Bristol Bay origin by the Japanese mothership salmon fishery 
were made for the year 1977 and reported in a manner similar to that 
for the years 1956-76. 

Estimates were made of the incidental catches of salmon and 
steelhead trout by Japanese, Korean, Taiwanese, Polish, and Soviet 
trawl fisheries and the Japanese longline fishery off the coast of 
California, Oregon, and Washington, and in the Gulf of Alaska and 
Bering Sea. 

A forecast of the 1979 inshore Bristol Bay sockeye salmon run 
was developed. The forecast was derived from multivariate regressions 
which employed as independent variables the mean purse seine catch of 
immature sockeye south of Adak Island in 1978, and estimates of. the 
past interceptions of age .3 maturing Bristol Bay sockeye by the 
Japanese mothership salmon fishery. 

Continued racial studies of Bristol Bay sockeye were aimed at 
determining the appropriateness of using smolts as standard samples in 
discriminant function analyses of immature sockeye sampled on the high 
seas near Adak Island. This evaluation entailed comparing the scale 
patterns of smolts and of adults from the same outmigrating cohorts, 
and treating the adult samples of known origin as test samples to 
determine the classificatory accuracy of polynomial discriminant 
analyses based on smolt standards. Thirty-four samples of smolt and 
adult sockeye from four Bristol Bay river systems and from three brood 
years were used in the evaluation. 

The effects of prevailing ocean temperature conditions on the 
timing of the Bristol Bay inshore sockeye salmon run were examined in 
an attempt to improve short-term forecasts and to assist in-season 
management. The median coded date of the inshore run was regressed on 
mean monthly sea surface temperatures and monthly air temperatures 
from several North Pacific and Bering Sea areas for the months of 
April through June. 
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Information on distribution of salmon obtained from United 
States high seas tagging experiments was updated with the return of 67 
tags in 1979. 

Further theoretical work in discriminant analysis was aimed 
at determining the best method(s) for deriving point and variance 
estimates of the proportions of stocks present in a mixed-stock 
population. The polynomial discriminant function technique used in 
past analyses was improved to make more efficient use of samples of 
known origin and to make use of the full nature of the multivariate 
density distributions in the classifications. Also, computer 
simulation studies were begun to evaluate five methods of deriving 
point estimates and two methods of deriving variance estimates from 
the results of discriminant analyses. 

Research continued on a scale pattern analysis designed to 
determine the continental origins of sockeye salmon in and near the 
area of the Japanese landbased driftnet fishery. Scale samples of 
immature sockeye sampled in 1974 and 1975 by Japanese research vessels 
were analyzed with a direct density discriminant technique. 

C. Review of results of studies on continent of origin 

l. Coordination of research plans. The Research 
Coordinating Group, membered by the three spokesmen of 

the Sub-Committee on Salmon, was formed during the 1977 INPFC Annual 
Meeting to facilitate cooperation between the member nations in 
researches addressing continent of origin of salmon on the high seas, 
particularly in the Japanese landbased driftnet fishery area (ref. 
Proceedings of 1977 Annual Meeting, INPFC Doc. 2025, 
App. l - l3) . 

The third meeting of the Research Coordinating Group took 
place March l-3, 1979, in Tokyo, Japan. Agenda items included the 
1979 research plans of Japanese research vessels, status of exchange 
of scale samples and associated data for scale pattern analysis, 
discussion of methods for continuing continent of origin studies, and 
plans for the 1979 mothership observer program. 

The tentative schedule for 1979 tagging studies using 
longlines on 3 Japanese research vessels was presented. The indicated 
focus of the first cruises was to tag sockeye and of the second 
cruises was to tag coho salmon. Some modifications of cruise plans 
were suggested and were later implemented. Canada and United States 
were kept advised of modifications in cruise plans by correspondence 
subsequent to the meeting. 

Japan outlined sampling procedures on salmon research vessels 
and indicated that the routine sub-sampling of up to 60 sockeye from 
each research vessel set of commercial gillnet, implemented in 1978, 
would be continued in 1979 to provide larger sample sizes for scale 
pattern analysis. The United States member outlined plans for scale 
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pattern analysis of coho salmon for continent of origin 
determinations, and it was agreed to collect two scales per fish on 
board research vessels to offset the problem of high incidence of 
regenerated scales. Arrangements were initiated for placement of a 
United States observer on board each of the tagging vessels 
Riasu maru No. 2 and Hokko maru for the primary purpose of 
intensifying scale collections for future use in scale pattern 
analysis. Final arrangements were accomplished by correspondence. 

The United States reported on progress in analyses of scale 
patterns for continent of origin studies of sockeye. A priority 
schedule for receipt of scale samples and data from Japan was 
initiated. The problems of obtaining Asian standards were discussed 
and it was noted that both Japan and the United States would make 
determined efforts to obtain scale samples of sockeye and coho from 
the U.S.S.R. Further arrangements for scale exchange between Japan 
and United States were accomplished by correspondence, including 
fulfillment of a request by Japan for 1973-76 North American 
"standard" sockeye scale samples from Alaska. 

Concerning other methods for continuing continent of origin 
studies, the United States informed the group that previously proposed 
parasitological studies were abandoned because of the expected low 
probability of finding indicator parasites in high seas samples due to 
the low incidence of Triaenophorus infection in the 1976 and 1977 
smolt outmigrations from western Alaska. Canada reported that X-ray 
spectroscopy may be of limited usefulness in continent of origin 
studies because of large variations within stocks, but that a final 
evaluation would be made after current research is completed. 

Canada noted that the most effective means of determining 
continent of origin still appeared to be tagging and scale analyses 
and that there had really been no useful new techniques developed 
since the late 1950s and early 1960s. Both Canada and the United 
States were pleased to note that the Japanese plans indicated a 
significantly greater tagging effort would be undeftaken in 1979 than 
in 1978. However, the national sections agreed that even at the 1979 
level of tagging it would take considerably longer than the three year 
period noted in the Convention to answer fully the question of 
continent of origin. All participants agreed it was essential to 
advise all national sections of the need to greatly increase the 
tagging effort in order to determine the continent of origin of salmon 
south of 46°N in a reasonable number of years. 

It was agreed that the United States would place, and Japan 
would accept, one salmon scientist observer and one marine mammal 
scientist observer on board each mothership while in the United States 
Fishery Conservation Zone (USFCZ). The United States agreed to 
provide written job descriptions of salmon observers' duties. The 
United States confirmed that salmon observers• duties would be 
identical to those of 1978 except for tagging. The United States 
proposed additional research in the form of two tagging experiments on 
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dead pink salmon for purposes of examining the randomness of sampling 
of the fishery. Japan agreed that these taggings, which would involve 
no more than 1,000 fish each, would be conducted with the cooperation 
of Japan on board one mothership, and that Japan would cooperate to 
ensure the presence of United States observers on Japanese motherships 
while in the USFCZ. The question of embarkation and disembarkation of 
United States observers was discussed. 

The question of changed Japanese vessel areas of operation in 
1977 and the effect on continuation of age composition studies in the 
manner conducted by Fredin and Worlund in INPFC Bulletin No. 30 was 
discussed. Japan reported that 1977 material would be provided but 
that changed conditions in that year might restrict the volume and 
limit the usefulness of data. 

The manner of reporting and recording catches by the 
mothership catcher vessels was also discussed. It was agreed that the 
method of reporting by mothership noon position was not satisfactory 
for research purposes. 

At the request of the Sub-Committee on Salmon the Research 
Coordinating Group met again during the week of October 22, 1979, to 
review recent events, to examine research plans for 1980, and to 
prepare a summary of its activities to date. In reviewing 1979 
programs and research plans for 1980 the group noted with satisfaction 
the increased tagging effort by Japanese research vessels in 1979 and 
plans by the United States to initiate a tagging program in 1980. 
However, the Research Coordinating Group remained of the view that 
greatly increased tagging effort (well beyond that proposed for 1980) 
is needed to determine the continent of origin of salmon south of 
460N in a reasonable number of years. 

In view of the importance of the work of the Research 
Coordinating Group, the Sub-Committee on Salmon agreed that some 
formalization of the group was appropriate. The group was designated 
as the Ad Hoc Salmon Research Coordinating Group with the following 
terms of reference 11 to facilitate cooper at ion between member nations 
in planning of research vessel operations, execution of research, 
excha~ge of data, and analyses directed toward continent of origin 
studies of salmon in areas of the Japanese high seas fisheries, and in 
particular the eastern portion of the Japanese landbased fishery area". 
Each national section will designate one scientist member. Advisers 
may attend meetings. It was agreed that records of past and future 
meetings of the group would be made available as INPFC documents. 

The Sub-Committee on Salmon considers that the work of the Ad 
Hoc Salmon Research Coordinating Group has resulted in a greater level 
of cooperation in planning and execution of research and analyses, and 
in exchange of data and samples. The sub-committee RECOMMENDS that 
the group continue its work through correspondence, and that the group 
meet in Tokyo, Japan in February or March 1980. If possible, the 
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meeting should be held immediately prior to the meeting of the 
Scientific Sub-Committee of the Ad Hoc Committee on Marine Mammals. 
This will facilitate coordination of salmon and marine mammal research 
on vessets and simplify arrangements by the Secretariat for meeting 
rooms, interpreters, and typing services. 

2. Review of results. Research conducted in 1979 by 
research agencies of the three national sections is 

outlined in a previous section of this report. This section of the 
report will deal only with results which bear directly on the subject 
of continent of origin of salmon in the Convention area including the 
area of operation of the Japanese landbased fishery. 

(a) Results of studies by Jap-0n (Docs. 2233, 2235, 
2236, and 2237). Japanese research vessels 

conducted salmon tagging operations during 7 separate cruises from May 
to August 1979 in the North Pacific and Bering Sea (Doc. 2236). 
Salmon were captured by longline, tagged and released in the waters 
lying between 41028 1 N and 50°40 1 N and between 161029'E and 
174o53•w in the North Pacific, between 55002 1 N and 57055 1 N and 
between 179°06 1 W and 176052 1 W in the Bering Sea. In total, 9,573 
salmon were caught and of this number 4,304 were tagged and released. 
The number of fish tagged by species was 716 sockeye, 1,912 chum, 
1,312 pink, 281 coho, 10 chin.oak, and 73 steelhead trout. As much as 
possible, tagging effort was directed to those locations in which 
sockeye a~d coho were most abundant. 

Recoveries of salmon tagged in the North Pacific and Bering 
Sea, 1977-79 and a recovery from the 1974 tagging were reviewed 
(Doc. 2236). Recoveries from 1978 and 1979 taggings have extended the 
known western range of immature sockeye of Fraser River origin to 
172°03 1 W and the known southwestern range of maturing sockeye of 
Bristol Bay origin to 46027 1 N, 171°38'E. 

Analyses of tag and recovery data obtained during the period 
1956-78 in the fishing area of the Japanese landbased salmon fishery 
and adjacent waters lying south of 48°N and west of 170°w were 
made (Doc. 2237). In total 67,753 salmon were tagged and released. 
The species composition indicated that pink salmon were predominant, 
followed by chum salmon. These two species accounted for 95.6% of the 
total release. Of this release, 1,650 salmon (2.4%) were recovered. 
The number of recoveries by species was as follows (the number of 
coastal recoveries is indicated in parentheses): 130 (9) sockeye, 378 
(105) chum, l, 116 (177) pink, 25 (4) coho, and l (O) chinook. 

The results obtained were: 

Sockeye salmon. Of 9 coastal recoveries, 7 were made along 
the west coast of Kamchatka and 2 along the east coast of Kamchatka. 
In most instances, the offshore recoveries were made to the north, 
northeast, and northwest of the release position. 
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Based on the data and area of recovery of certain tagged 
groups, Japanese scientists suggest that the sockeye salmon tagged in 
the waters around 46°N-470N and 17QOE in early May initiated 
northeast migration, then shifted to a northwest direction . 

. 
Coho salmon. Of coastal recoveries, 2 were made along the 

north coast of Okhotsk Sea. It was also indicated that coho salmon 
originating in the Kamchatka River and Nushagak area of Bristol Bay 
intermingled at W7444 in June. Judging from the distribution of 
offshore recoveries, most of the tagged coho migrated in a 
northwesterly direction. 

Chum and pink salmon. Coastal recoveries of tagged chum and 
pi-nk salmon demonstrated the presence of Asian chums as far east as 
172°40'E and of Asian pinks as far east as 176°31 1 W. There were 
no North American coastal recoveries of chum and pink salmon from 
these taggings (Doc. 2237). 

Data of the salmon grid survey were examined (Doc. 2233). 
This survey was carried out to determine the distribution and 
abundance of immature sockeye in the Pacific Ocean and Bering Sea 
during summer, mainly in August, for the years 1968 through 1973. 
Areas of concentration of immature sockeye were found along the east 
coast of Kamchatka in the Bering Sea, along the east coast of 
Kamchatka in the Pacific, in mid-Bering Sea between 17QOE and 
180°, and south of the Aleutian Islands between 17QOE and 180°. 
These areas were designated tentatively as A, B, C, and D, 
respectively. 

The data suggest that a positive correlation exists between 
the abundance of age .1 fish in area A in a given year and the 
abundance of age .2 fish in area B in the following year. The past 
tagging experiments indicated that Asian immature sockeye were 
distributed in the areas A and B. In the areas C and D, a relation 
was found between density of age. l fish in a given year and the run 
of .2 sockeye to Bristol Bay. The correlation was very clear in the 
years of very high or low abundance of the Bristol Bay sockeye ru_n. 

It is thought that the group of immature sockeye in area A 
and B related to Asian sockeye and that in area D related to Bristol 
Bay sockeye. The group in area C closely related to the Bristol Bay 
stock when the stock was very abundant. 

Allelic frequencies of polymorphic proteins of maturing and 
immature chum salmon caught in the waters off the southern Kuril 
Islands in the fall of 1975 and 1976 were examined (Doc. 2235). 
Significant differences of isocitrate dehydrogenase (IDH) of maturing 
fish corresponded with those of chum salmon populations in the 
Japanese coastal fishery off Hokkaido. Comparisons of daily 
fluctuations of allelic frequencies among these maturing fish with 
known variations occurring among Hokkaido populations permitted 
estimates of change in the structure of these populations during their 
spawning migration. 
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Allelic frequencies of immature fish were more comparable to 
known frequencies of populations of the Amur River area in the 
U.S.S.R. These data and the recovery of one individual at the mouth 
of the Amur River in 1977 that was tagged in 1976 independently 
support the hypothesis that immature fish of these marine collections 
originate from the Amur River area. 

(b) Results of studies by the United States (Docs. 2198, 
2199, 2210, 2211, 2221, 2222, 2223, and 2250). New 

recoveries of salmon tagged by the United States were reported in the 
usual manner (Docs. 2223 and 2250). The coastal recoveries of sockeye 
salmon released as immatures south of Adak Island reaffirm earlier 
conclusions that nearly all immature sockeye found in July and August 
in the central Aleutian Island area of the North Pacific Ocean are of 
North American origin. The late report of a 1974 recovery of a coho 
salmon extends the known eastern limit of West Kamchatka coho from 
175°05 1 E to 176°28 1 W. 

A study of the continent of origin of sockeye salmon in the 
pre-1978 Japanese landbased driftnet fishery area by means of 
discriminant analysis of scale characters involved a separate analysis 
for each of three groups of immature sockeye, viz., age 1.2 and 2.2 
sockeye sampled in 1974, and age 2.2 sockeye sampled in 1975 
(Doc. 2222). Scales used as unknown samples were collected in May and 
June by Japanese research vessels and motherships which operated in 
and near the landbased fishery area, and scales used as North Amer.ican 
standard samples were from major sockeye-producing coastal areas of 
Bristol Bay and the Gulf of Alaska. A paucity of scales from Asian 
coastal areas necessitated the inclusion of scales collected near the 
Kamchatka Peninsula by research vessels and motherships. Standard 
samples consisted of maturing age .3 fish from the same brood year as 
the unknown samples, and were developed so as to represent river 
systems and/or sub-areas in proportion to best estimates of relative 
abundance. The analysis was done with respect to 2ox50 
statistical area and 10-day period. Only 11 combinations of 
statistical area and 10-day period within the pre-1978 landbased area 
had sufficiently large sample sizes to warrant analysis and of these 
all but one showed a predominance of Asian sockeye. The unweighted 
mean proportional estimate of North American fish in these strata was 
17.0% (range 0.0%-53.7%). Five of these point estimates were 
significantly different from zero. 

Considerable progress was made toward procuring standard and 
unknown scale samples of sockeye and coho salmon for use in future 
analyses. Arrangements were made with the U.S.S.R. 1 s Pacific 
Scientific Institute of Fisheries and Oceanography (TINRO) and the 
Alaska Department of Fish and Game for the collection and provision of 
1979 coho scale samples. Also, the 2 United States observers on board 
Japanese research vessels in 1979 collected scales from 470 sockeye 
and 716 coho in addition to those routinely collected by Japanese 
biologists. 
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Using procedures reported at the 1973 Annual Meeting 
(Doc. 1549) and in INPFC Bulletin No. 30, the United States estimated 
that the catch of Bristol Bay sockeye by the Japanese mothership 
salmon fishery in 1977 was 868,200, of which 540,400 were maturing and 
327,800 were immature. The rate of exploitation was estimated to be 
6.8% of the 1977 run, including immature fish caught in the previous 
year (Doc. 2199). 

A biochemical genetic study (Doc. 2221) of chum and chinook 
salmon based on collections by United States observers on board a 
Japanese research vessel in 1978 (Doc. 2109) indicates that the method 
is useful for describing population units. A collection of Asian chum 
salmon from Sakhalin Island increased the baseline of Asian samples 
but it is clear that additional Asian collections of both species are 
necessary before this method can be properly implemented for 
estimating the proportions of Asian and North American salmon in 
Bering Sea fisheries. 

Additional information regarding the incidence of salmonids 
in trawl catches was obtained by United States observers on board 
Japanese, Taiwanese, Polish, Korean, and Soviet trawlers and Japanese 
longliners off the Pacific coast of North America and in the Bering 
Sea. The estimated incidental catch was 96,069 salmonids of which 
approximately 91% were chinook, 6% chum, and the remainder coho, 
sockeye, pink, and steelhead trout. The estimated catch of chinooks 
in the Bering Sea and Aleutian Islands was 39,113 while 42,456 were 
caught in the Gulf of Alaska and 5,586 were taken off the Pacific 
coast of Washington, Oregon, and California (Docs. 2198, 2210, and 
2211). 

D. Summary of new information 

l. A sockeye salmon tagged by Japan at 49°35 1 N and 
172°03'W on August 11, 1978, was recovered on the Fraser River in 
Canada on July 10, 1979 (Doc. 2236). The previously known western 
limit of sockeye salmon from southern British Columbia and Washington 
State was 163°18 1 W for matures and 168°28 1 W for immatures. The 
1979 recovery extends to 172°03 1W, the known western limit of 
immature Fraser River sockeye salmon. 

2. A sockeye salmon tagged by Japan at 46°27 1 N and 
171°38 1 E on May 23, 1979, was recovered in the Egegik area of 
Bristol Bay on July 11, 1979, thus extending the known southwestern 
range of maturing Bristol Bay sockeye from 49°N to 46°N 
(Doc. 2236). 

3. A masu salmon (identified from scale characteristics and 
electrophoretic isozyme pattern) was found at 44°47'N and 
161°28 1 E, 1,000 km east from Iturup Island, one of the Kuril 
Islands, on July 7, 1977. This is the first masu salmon to be 
identified positively in the offshore waters of the northwestern North 
Pacific Ocean (Doc. 2234). 
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4. A coho salmon tagged by the United States at 50°55 1 N 
and 176028 1 W on July 31, 1974 was recovered in West Kamchatka on 
September 21, 1974, thus extending the known limit of ocean 
distribution of West Kamchatka coho to the central Aleutian Island 
area (Doc. 2250). 

5. Scale pattern analysis of age 1.2 and 2.2 immature 
sockeye sampled in the Japanese landbased driftnet area in May and 
June 1974 and 1975 indicated the occurrence of age 2.2 North American 
sockeye south of 46°N latitude, although Asian fish were shown to 
predominate in the area (Doc. 2222). 

6. An analysis of the effects of ocean temperature 
conditions on the timing of the Bristol Bay inshore sockeye salmon run 
showed a significant negative correlation between various indices of 
sea surface and air temperatures in the eastern Aleutian area in May 
and the median coded date of the inshore run. Since the mean air 
temperature data for May can be provided before the run, the 
relationship can be used as a predictor which is expected to augment 
short-term forecasting (Doc. 2223). 

5. NEW JOINT COMPREHENSIVE REPORTS. In 1970 the proposal of the 
Committee on Biology and Research to prepare new joint 

comprehensive reports on salmon and oceanography was adopted by the 
Commission. The Sub-Committee on Salmon has reviewed the progress 
toward publication of these manuscripts and reports the following: 

A. Sockeye salmon (Principal author: R.R. French, U.S.A. 
Co-authors: M. Osako, Japan; 
H.T. Bilton, Canada; A.C. Hartt, U.S.A.) 

The report on sockeye salmon has been distributed as Bulletin 
Number 34 in both English and Japanese versions. 

B. Pink salmon (Principal author: K. Takagi, Japan. 
Co-authors: K.V. Aro, Canada; 
A.C. Hartt and M.B. Dell, U.S.A.) 

An agreed upon final English manuscript of the report on pink 
salmon was received by the Secretariat in April 1979 and sent for 
review by the Commission's Editorial Referees on April 6, 1979. 
Approval of the Japanese editor has been received. Comments by the 
Canadian editor have been received and those by the United States 
editor will be submitted by November 15, 1979. 

C. Chum salmon (Principal author: F. Neave, Canada. 
Co-authors: T. Yonemori, Japan; 
R. Bakkala, U.S.A.) 

The English version of the report on chum salmon was 
distributed as Bulletin Number 35. The Japanese version of this 
Bulletin is in the process of translation. 
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0. Chinook salmon {Pri~cipal author: R. Majoi, U.S.A. 
Co-authors: J. Ito and S. Ito, Japan; 
H. Godfrey, Canada) 

The English version of the report on chinook salmon was 
distributed as Bulletin Number 38. The Japanese version of this 
Bulletin is in the process of translation. 

E. Coho salmon (Principal author: H. Godfrey, Canada. 
Co-authors: S. Machidori, Japan; 
K. Henry, U.S.A.) 

The report on coho salmon has been distributed as Bulletin 
Number 31 in both the English and Japanese versions. 

F. Masu salmon (Principal author: S. Machidori, Japan. 
Co-author: F. Kato, Japan) 

Completion of Japanese draft of masu salmon has been delayed 
because of other tasks. The Japanese draft will be submitted to the 
Secretariat by the summer of 1980. 

G. Oceanography {Principal author: F. Favorite, U.S.A. 
Co-authors: A.J. Dodimead, Canada; 
K. Nasu, Japan) 

The report on North Pacific oceanography has been distributed 
as Bulletin Number 33 in both English and Japanese versions. 

6. EXCHANGE OF DATA {Agenda item 7 and 8). The sub-committee 
notes that the exchange of basic tagging, catch, effort, 

biological, and oceanographic data from research operations is up to 
date generally, and that it should be continued at least at the same 
level as in the past. The United States indicated that detailed data 
and scale samples collected by its biologists on Japanese research 
vessels in 1979 would be provided by late 1979. Japan indicated that 
detailed catch and oceanographic data from salmon research vessels for 
1979 would be available by mid-1980. 

The sub-committee notes that Japan has provided mothership 
salmon fishery statistics for 1978, consisting of catch by species (in 
numbers and in weight) and effort by 1ox10 area and 10-day period, 
tabulated according to noon position of the motherships. The United 
States member requested that the 1979 and future mothership statistics 
be tabulated in the same level of detail, but according to catcher 
boat position. Japan agreed that tabulation by catcher boat position 
was preferable to the noon position method, and that the 1979 
statistics will be tabulated in the suggested manner and submitted by 
late January 1980 in accordance with the Memorandum of Understanding. 
The United States member requested that the voluminous 1979 statistics 
be submitted on a computer tape instead of in typed format, and Japan 
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indicated that submission of data in computer-readable format would be 
possible. The United States member requested that the 1978 statistics 
be retabulated and provided according to catcher boat position, so 
that they would be comparable to those of 1979 and future years. The 
Japanese member indicated that such retabulation would be provided, 
but that it could not be begun before the deadline for submission of 
the 1979 statistics. 

Japan has provided 1978 catch (in numbers and weight) and 
effort data for the landbased driftnet fishery, tabulated by 
2ox5o statistical area and 10-day period. The Japanese member 
indicated that the 1979 statistics for this fishery would be provided 
in the same level of detail by late January 1~80. 

7. STATISTICAL YEARBOOK (Part of agenda item 9). At recent 
annual meetings the status of the Statistical Yearbook has 

been reviewed and recommendations have been made regarding the format 
of the Yearbook and regarding inclusion of salmon statistics from 
non-member countries. The actions taken to date regarding the 
Yearbook are as follows: 

A. 1976 Statistical Yearbook. The 1976 Statistical Yearbook has 
-been published and will be distributed soon. 

8. 1977 Statistical Yearbook. Completion of the 1977 
Statistical Yearbook has been delayed because of lack of a 

substantial portion of the salmon catch data from the states of 
Alaska, Washington, and Oregon. The United States member indicated 
that the states will be urged to provide the data promptly. It is 
anticipated that if the data are received promptly the 1977 
Statistical Yearbook would be available by late 1980 or early 1981. 

C. Inclusion of Statistics from the U.S.S.R .. The sub-committee 
recommended at the 1978 meeting that the Secretariat should 

endeavour to obtain salmon catch statistics from the U.S.S.R. for 1975 
onward at the same level of detail as received for 1974 and earlier 
years. The Secretariat has requested these data but has had no 
reply. The sub-committee urges the Secretariat to continue its 
efforts to obtain catch data for 1975 onward for inclusion in the 
Yearbook. 

D. Inclusion of Statistics from Other Non-Member Countries. The 
Secretariat has received from the Republic of Korea their 

1978 Yearbook of Fisheries Statistics which contains information on 
the catch of salmonids in 1977. It is RECOMMENDED that the catch of 
salmonids by the Republic of Korea in 1977 should be published in the 
1977 Statistical Yearbook with a footnote that the species composition 
of the catch is uncertain. 
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E. 1978 and Future Yearbooks. The sub-committee agreed that the 
format of the 1978 and future Statistical Yearbooks should 

follow that of recent Yearbooks with the exception that the format of 
some tables should be modified and two new tables should be added 
because of changes in the mothership and landbased fishing areas and 
to take into account-the greater detail in which the data will be 
available from these fisheries. The sub-committee therefore 
RECOMMENDS the following changes and additions: 

l. In Tables l, 2, 3, 4, 11, and 12 the breakdown of the 
mothers hip catches into the two areas "West of l 7QOE 11 and "East of 
17QOE 11 should be deleted. 

2. Table 13 should be replaced by a table entitled ttCatch of 
the Japanese mothership salmon fishery by species, by 1°x1° areas, 
and by 10-day periods in numbers of fish, and cumulative quantity of 
gear used (in tans), 19-- 11

• 

3. Table 14 should be replaced by a table entitled "Catch of 
the Japanese mothership salmon fishery by species, by 1ox10 areas, 
and by 10-day periods in kilograms (round weight), and cumulative 
quantity of gear used (in tans), 19-- 11

• 

4. It should be noted in the text and in footnotes to 
Tables 13 and 14 that the 1978 catches and effort were tabulated 
according to the catcher boat location. 

5. A new Table 15 entitled "Catch of the Japanese landbased 
driftnet salmon fishery by species, by 2°x50 areas, and by 10-day 
periods in numbers of fish, and cumulative quantity of gear used (in 
tans), 19-- 11 should be added to the Yearbook. 

6. A new Table 16 entitled "Catch of the Japanese landbased 
driftnet salmon fishery by species, by 2°x5° areas, and by 10-day 
periods in kilograms (round weight), and cumulative quantity of gear 
used (in tans), 19-- 11 should be added to the Yearbook. 

7. The format of new Tables 13 and 16 should follow that of 
Table 13 in recent Yearbooks. 

8. Part II and the heading "I. Coastal Fisheries" should be 
deleted from the former Table 15, the table should be renumbered 
Table 17, and the title should be changed to read "Salmon landings by 
Japanese coastal fisheries by species and by month, in metric tons 
(round weight), 19-- 11

• 

9. All the former Tables 16 onward should be renumbered 
consecutively from Table 18 on. 

The sub-committee RECOMMENDS that there be no change in the 
method of presentation of numerical data in the Statistical Yearbook. 
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In reviewing the status of the 1978 Statistical Yearbook the 
sub-committee was advised by the Secretariat that the Yearbook is 
being compiled, but cannot be completed until additional data are 
received from the national sections. It is anticipated that the 1978 
Yearbook will be published by late 1981. The 1978 Yearbook will 
include any hitherto unpublished salmon catch statistics from the 
U.S.S.R. and the Republic of Korea which may be available at the time 
the manuscript is being prepared. 

8. PUBLICATIONS (Agenda item 11 and part of agenda item 9). 
The sub-committee reviewed the status of publications other 

than the comprehensive reports on salmon and oceanography, and the 
Statistical Yearbooks. The status of other publications is as 
follows: 

A. Historical Salmon Statistics Bulletin. The English version 
of the Historical Salmon Statistics Bulletin has been 

published as Bulletin Number 39 and will be distributed soon. 
Translation of the bulletin into Japanese will be started as soon as 
possible. 

B. 1972 Salmon Symposium Proceedings. The Japanese version of 
the 1972 Salmon Symposium Proceedings (Bulletin Number 32) is 

in press. Distribution is expected early in 1980. 

9. RESEARCH PLANS FOR 1980. Tentative research plans for each 
national section for 1980 were exchanged. The national 

requests for samples and data associated with these plans are listed 
in Appendix l(A). The three national sections agreed to meet the 
requests insofar as possible, to consider making special effort for 
the collection of samples, and also to expedite sample exchange. 

Regarding its term of reference 2, the sub-committee reviewed 
progress in determining the continent of origin of anadromous 
salmonids in the Convention area in water south of 46° north 
latitude as required in Article III l(d). The sub-committee notes 
that the efforts of the Ad Hoc Salmon Research Coordinating Group, 
reported under Review of results of studies on continent of origin, 
have resulted in a greater level of cooperation in planning of 
research vessel operations, execution of research, exchange of data, 
and analysis directed toward these studies. The sub-committee notes 
with satisfaction the increase in tagging effort by Japanese research 
vessels in 1979, and plans by the United States to initiate tagging in 
1980. However, the sub-committee considers that the present level of 
research or that planned in 1980, cannot provide sufficient 
information on continent of origin of salmon within the time frame 
required for decisions under Article III l(d). The sub-committee 
RECOMMENDS that the Standing Committee on Biology and Research call 
this problem to the attention of the Commission. 
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A. Canada 

Salmon. High seas tagging information will be updated. 

Oceanography. Bi-monthly cruises and current meter moorings, 
along with the observational program at the coastal 

lightstations, publication of temperature charts and oceanographic 
observations during fisheries cruises will be continued in 1980. 

The physical-chemical observations at Ocean Station P and 
along Line P will be continued, but at a reduced level of effort. The 
biological program will be phased out. 

The 11 ships of opportunity 11 program will continue at least 
until April 1980. 

B. Japan. Research plans for 1980 are still tentative, but it 
is expected that research will continue in the North Pacific 

Ocean and Bering Sea. 

Salmon 

1. Research on board motherships. As in previous years, 
daily catch statistics will be collected. Body length 

and weight, gonad weight, and sex will be recorded for each species. 
Scale samples will be taken. 

2. Research by research vessels. The number of research 
vessels engaged in 1980 may be 9 vessels or so. They 

will operate from May to August, a period similar to that in previous 
years. One or two of these vessels will operate in the Bering Sea. 

The main objective is to collect biological data and samples 
for studies on distribution and abundance of salmon in the North 
Pacific Ocean and Bering Sea in relation to stock identification of 
salmon in offshore waters and to assess the status of the salmon 
stocks. 

Two of the research vessels mentioned above will be engaged 
in tagging of salmon under the research coordination plan of the three 
countries for studying continental origin of salmon distributed and 
migrating in the waters south of 46°N. 

C. United States 

Continent of origin studies. The United States will continue 
studies of the continent of origin of salmon, particularly in 

the area of the pre-1978 Japanese landbased driftnet fishery. The 
main objective will be to tag salmon (especially sockeye, coho, and 
chinook) from possibly two research vessels which will fish with purse 
seine and longline gear in the period May through July. Because of 
the relatively low level of tag releases of the target species likely 
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to be realized in far offshore tagging experiments, an especially 
large effort will be made to encourage the return of tags seen in 
Asian and North American coastal fisheries. Another major objective 
will be to continue and expand discriminant function analyses of 
sockeye and coho scale patterns. Scale samples already received from 
Japan and expected to be received from the U.S.S.R. will be used in 
discriminant analysis of origins of immature and maturing sockeye 
salmon. In addition, United States biologists will begin a similar 
analysis of coho origins based on samples collected in 1979 in high 
seas and coastal areas, although this analysis is contingent upon 
receipt of 1979 Asian standard samples from the U.S.S.R. Attempts 
will be made to obtain from the U.S.S.R. scales from past and 1980 
sampling which will be used in future discriminant analyses. 

United States salmon observer program. In 1980, the United 
States plans to place observers on board each of the 

motherships so that catches of salmon and marine mammals can be 
observed during all operations within the United States Fishery 
Conservation Zone. Daily catch, effort, and location statistics for 
scout boats will be obtained from the appropriate ships' officers. 
United States observers will not monitor salmon catches seaward of the 
United States Fishery Conservation Zone .. 

The United States may wish to place one salmon observer on 
board each of the two Japanese research vessels expected to operate in 
and near the landbased fishery area. The objective would be to 
collect from the research catches additional scale samples from 
sockeye and coho salmon. 

Other studies. Daily estimates of the abundance of maturing 
sockeye salmon bound for the Bristol Bay fishery will be made 

in 1980. A research vessel will fish with gillnets along a transect 
extending offshore from the north side of the Alaska Peninsula. 

10. RECOMMENDED PROCEDURE FOR FUTURE MEETINGS. The Salmon 
Sub-Committee agreed that there is a need for more time to 

discuss research results and future plans during the scheduled week of 
its annual meeting. To expedite report preparation and thus provide 
more time for discussion at future meetings the sub-committee 
RECOMMENDS that, at the initial session of the sub-committee meeting 
each year, the national sections exchange copies of the following 
prepared material for review and inclusion in the sub-committee report: 

l. Outline of the program of research conducted during the 
past year (not including discussion of results). 

2. Summary of new information on distribution and origin 
and on the relationship of salmon distribution to oceanographic 
conditions. 
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3. Summary of results of scientific studies to determine 
the continent of origin of anadromous salmonids in the Convention area. 

FIGURE l AND APPENDIX l{A) FOLLOW 
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research vessels in 1979 (Doc. 2231). 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

SAMPLE AND DATA REQUESTS FOR 1980 

1. REQUESTS BY CANADA 

APPENDIX l(A) 
(Doc. 2244) 

Samples of fish or scales from various United States and 
Japanese fisheries and rivers may be required. Requests will be 
forwarded by Canada when specific requirements are known. 

2. REQUESTS BY JAPAN 

Samples of fish or scales from various United States and 
Canadian fisheries and rivers may be requested. Requests will be 
forwarded by Japan when specific sample requirements are determined. 
Associated biological and sample information data will be required. 

3. REQUESTS BY THE UNITED STATES 

Samples of scales or plastic scale impressions from Japanese 
research vessel and mothership collections and from Asian rivers will 
be requested of Japan to aid analyses by United States scientists of 
the area of origin of salmon taken on the high seas. Samples of 
scales or scale impressions from Canadian fisheries and rivers will 
also be requested. Requests will be forwarded by the United States 
member when specific sample requirements are determined. Associated 
biological and sample information data will be requested. 

In order to better understand the operations of the high seas 
fisheries of Japan, the United States requests an English language 
copy of current fishing regulations and charts showing the regulatory 
areas and sub-units of the landbased driftnet and mothership salmon· 
fisheries. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

REPORT OF THE SUB-COMMITTEE ON NON-ANADROMOUS SPECIES 

October 27, 1979 

APPENDIX 2 
(Doc. 2244) 

l. INTRODUCTION. At the 1978 Annual Meeting of the 
International North Pacific Fisheries Commission, the 

Standing Committee on Biology and Research restructured its 
sub-committees. The Sub-Committee on Non-Anadromous Species was 
created to encompass the responsibilities of the former Sub-Committee 
on Bering Sea and Northeast Pacific Groundfish. These sub-committees 
have been replaced by panels, subordinate to the Sub-Committee on 
Non-Anadromous Species. 

The deliberations of this sub-committee generally were 
restricted to topics selected at the 1978 meeting of INPFC. The 
format and subject matter of the previous Sub-Committees on Bering Sea 
and Northeast Pacific Groundfish have been carried forward by the 
Bering Sea and Northeast Pacific Panels. 

2. PARTICIPANTS. The Sub-Committee on Non-Anadromous Species 
met during the period October 2_4-27, 1979. I. Ikeda of Japan 

was selected as Chairman and J.W. Balsiger of the United States as 
Recorder and Editor. National sections designated the following 
persons to participate in the sub-committee meetings: 

CANADA 

JAPAN 

UNITED STATES 

Member 
Advisers 

Member 
Advisers 

Member 
Advisers 

2244-App.2--l 

R.J. Beamish 
B.M. Leaman 
S.J. Westrheim 

K. Okada 
I. Ikeda 
H. Yamaguchi 
T. Sasaki 
K. Wakabayashi 
M. Miyahara 

R.G. Bakkala 
L.L. Low 
J.W. Balsiger 
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The Sub-Committee wishes to express appreciation for the 
advice of R.J. Myhre of the IPHC who attended the meetings as a 
consultant. 

3. 

Interpreter for the sessions was Chuta Funayama. 

ADOPTION OF AGENDA. The sub-committee adopted the following 
agenda for its meetings: 

l. Selection of Chairman 
2. Listing of designated participants 
3. Adoption of agenda 
4. Review of terms of reference 
5. Adoption of Report of the Bering Sea Panel 
6. Adoption of Report of the Northeast Pacific Panel 
7. Review of topics for discussion in 1979 
8. Recommendations 
9. Consideration and adoption of a report to the 

Standing Committee on Biology and Research 

4. TERMS OF REFERENCE. The sub-committee reviewed and accepted 
the following terms of reference adopted by the Commission at 

its 1978 Annual Meeting: 

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

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

3. to recommend, where appropriate, scientific research 
designed to fill gaps in knowledge of these stocks; 
and 

4. to review and make recommendations concerning the 
exchange of catch and effort statistics for 
presentation in documents and in the Commission's 
Statistical Yearbook and Bulletin series. 

5. ADOPTION OF REPORT OF THE BERING SEA PANEL. The Report of 
the Bering Sea Panel was received, discussed, and approved. 

Rapporteur R.G. Bakkala prepared the initial draft prior to the 
meeting and served as Editor of the final report. This report 
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[Appendix 2(A)] contains the descriptive and tabular material which in 
previous years was contained in the Report of the Sub-Committee on 
Bering Sea Groundfish. 

6. ADOPTION OF REPORT OF THE NORTHEAST PACIFIC PANEL. The 
Report of the Northeast Pacific Panel was received, 

discussed, and approved. Rapporteur S.J. Westrheim prepared the 
initial draft prior to the meeting and served as Editor of the final 
report. This report [Appendix 2(8)] contains the descriptive and 
tabular material which in previous years was contained in the Report 
of the Sub-Committee on Northeast Pacific Groundfish. 

7. REVIEW OF TOPICS FOR DISCUSSION IN 1979. At the 1978 Annual 
Meeting of the Commission, two topics were selected as 

subjects for discussion at the 1979 meeting of the Sub-Committee··on 
Non-Anadromous Species. The Sub-Committee considered 11 documents 
which related to these two discussion topics: 2174, 2175, 2176, 2204, 
2227, 2228, 2239, 2240, 2241, 2243, and 2251. 

(a) Topic I. The first topic was survey design and 
application to stock assessment in the Bering Sea and 

the northeast Pacific. 

The sub-committee considered selected examples of surveys 
including those conducted with trawls, Danish seines, longlines, 
hydroacoustics and by aerial surveillance. Advantages and 
disadvantages and suitablity of each for estimating absolute and 
relative biomass and other parameters were discussed. 

The utility of tagging programs for the estimation of 
population parameters such as age and growth, stock identity and 
mortalities was considered. Problems inherent in tagging studies, 
such as non-recognition or non-reporting of recovered tags were 
discussed and suggestions for improvements were offered. 

Establishment of standards of measurement including the 
accuracy and precision required in measurements was debated. The 
different systems of rounding and/or truncating measurements were 
considered and means to overcome these problems were suggested. No 
consensus was achieved. 

Criteria for selecting from sampling designs such as simple 
random, stratified random, systematic, and encounter response sampling 
were suggested. Methods for evaluating the effectiveness of survey 
designs were also discussed. 

One session was held with the Sub-Committee on King and 
Tanner Crab. The sub-committees debated the most appropriate methods 
for estimating the vulnerability of fish to bottom trawls. Particular 
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attention was paid to the innovative Alternate Tail Attack (ATA) 
method tested in the joint Japan/U.S. survey in the Bering Sea in 1979. 
A movie of that experiment was screened. 

(b) Topic II. The second topic was the relationship of 
pelagic pollack in the Aleutian Basin to pollack on the 

eastern Bering Sea slope and shelf. 

The sub-committee discussed the stock identity, possible 
origin, movement, and reproductive biology of the pelagic pollack in 
the Aleutian Basin. It was agreed that much remains unknown about 
this stock of fish. 

Two estimates of the biomass of the pelagic pollack have been 
made and the relative merits of each estimate were considered. 

8. RECOMMENDATIONS 

(a) The Secretariat should produce a style manual prior to 
next year's meeting. A draft of the manual should be circulated prior 
to the 1980 meeting for approval by the Standing Committee on Biology 
and Research. 

(b) With regard to tagging programs being pursued by all 
three nations, the sub-committee recommends that each national section 
should be encouraged to reduce the incidence of non-reporting of 
recoveries by' a system of rewards for tag returns. 

(c) The sub-committee recommends that a "Working Group on 
Joint Surveys" be formed to analyze the results of the Japan/U.S. 
joint survey of 1979 and to prepare for the joint survey of 1980. 
This working group would meet for about one week in Tokyo in the 
spring of 1980. Correspondents for the working group were named as 
fol lows: 

CANADA 

JAPAN 

UNITED STATES 

B.M. Leaman 

K. Okada 

R.G. Bakkala 

Details and topics of the working group will be organized by 
K. Okada and R.G. Bakkala. The sub-committee also recommends that the 
Secretariat provide clerical and interpretive services, as required, 
at the meeting. 

(d) The sub-committee nominated the following Rapporteurs 
for the 1980 meeting: 

Bering Sea Panel 
Northeast Pacific Panel 

R.G. Bakkala (U.S.) 
B.M. Leaman (Canada) 
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(e) The sub-committee recommends the following topics for 
discussion at its 1980 meeting: 

i. blackcod biology and population dynamics 

ii. continuation of the 1979 topic "survey design and 
applications to stock assessment". 

(f) The sub-committee and its panels completed their 
designated tasks in the time allotted. Therefore, the sub-committee 
recommends retention of the same schedule for the 1980 meeting: 

i. 2 days for Bering Sea Panel 

ii. 2 days for Northeast Pacific Panel 

iii. 3 days for the discussion of topics and preparation 
of the Report of the Sub~Committee on Non-Anadromous 
Species 

9. ITEMS OF INFORMATION REQUIRED BY THE SUB-COMMITTEE. The 
sub-committee needs items of information, including written 

analyses and supporting material, in carrying out its work in the 
Bering Sea and Northeast Pacific Panels. The sub-committee therefore 
requests documents to be submitted as in past formats on the following 
topics: 

(1) From Canada and the United States 

(a) Numbers and types of vessels fishing for halibut by 
INPFC area and month. 

(b) Catch-effort statistics on halibut by nation, by 
month, by IPHC and INPFC statistical area. 

(c) Size and age composition data on halibut caught in 
the North American halibut fishery by grouped IPHC 
area which most closely coincide with INPFC 
statistical area. 

(d) Basic and summary information in IPHC tagging 
experiments and records of recaptured tagged 
halibut, by INPFC area. 

(e) Stock assessments on juvenile and adult halibut in 
the Bering Sea and northeast Pacific. 

(f) Analyses on interrelationships of halibut stocks in 
the North Pacific. 
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( 2) 

(g) Information on domestic and foreign fisheries 
activities off the Canadian and U.S. coasts, with 
rockfish catches segregated by principal species. 

(h) Information on incidental catches of various 
species, especially halibut, taken in connection 
with trawl and other fisheries. 

(i) Assessments of fisheries and stock conditions for 
herring and groundfish species in the Bering Sea 
and northeast Pacific. 

(j) Summary of fishery regulations, 1977 to date, 
imposed by U.S. and Canada on non-domestic 
fisheries. 

( k) Field research activities in the Bering Sea and 
northeast Pacific. 

From Japan 

( a) Statistics on catch and fishing effort for the 
Japanese mothership, North Pacific trawl, North 
Pacific longline-gillnet, and landbased dragnet 
fisheries. 

(b) Data on size and age composition of principal 
groundfish caught by Japanese fisheries. 

(c) Data on incidental catch of halibut by Japanese 
vessels. 

(d) Descriptions of commercial fishing gear used in 
Japanese fisheries. 

( e) Data on distribution and abundance of juvenile 
halibut determined from commercial and research 
vessels. 

(f) Estimates of halibut caught incidentally by 
Japanese commercial vessels. 

(g) Assessments of fisheries and stock conditions for 
herring and groundfish species in the Bering Sea 
and northeast Pacific. 

(h) Field research activities in the Bering Sea and 
northeast Pacific. 

APPENDICES 2(A) AND 2(B) FOLLOW 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

REPORT OF THE BERING SEA PANEL 

1979 October 22 

1 . INTRODUCTION 

APPENDIX 2(A) 
(Doc. 2244) 

In accordance with the format established for meetings of the 
Sub-Committee on Non-Anadromous Species, this report was prepared by 
R.G. Bakkala of the United States as Rapporteur of the Bering Sea 
Panel and reviewed, revised, and adopted by the panel during its 
meetings of October 18, 19, and 22. 

The panel selected I. Ikeda of Japan as chairman and 
R.G. Bakkala of the United States as editor. The panel expresses its 
appreciation to R.J. Myhre of the International Pacific Halibut 
Commission for his consultations on the halibut resource of the Bering 
Sea. National sections designated the following to participate in the 
panel meetings: 

CANADA 

JAPAN 

UNITED STATES 

Member 
Advisers 

Member 
Advisers 

Member 
Advisers 

S.J. Westrheim 
R . J. Be am is h 
B.M. Leaman 

K. Okada 
I. Ikeda 
H. Yamaguchi 
T. Sasaki 
K. Wakabayashi 
M. Miyahara 
Y. Ishibe 

L.L. Low 
F.M. Fukuhara 
J.W. Balsiger 
R.G. Bakkala 

Interpreters for the sessions were Chuta Funayama and 
Chihiro Nakamura. 
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The report summarizes documents submitted for the 1979 Annual 
Meeting of INPFC pertaining to commercial fisheries, biology and 
assessment of stocks, and field research activities on Bering Sea 
groundfish. Documents reviewed and summarized in the report are 
listed in numerical order in the last section of the report. 

2. FISHERY RESTRICTIONS 

In recent years restrictions in the form of catch quotas and 
area-time closures have been in effect, through INPFC and bilateral 
agreements between nations for the Bering Sea groundfish and herring 
fisheries. In 1977 the United States extended its fisheries 
jurisdiction to 200 miles and assumed responsibility for fisheries 
management for those portions of the eastern Bering Sea within the new 
management zone. 

Under this extended jurisdiction, area-time closures, gear 
regulations, and catch quotas were developed by the U.S. North Pacific 
Fisheries Management Council. The complete regulations are published 
by the U.S. Government Printing Office in the Federal Register. In 
general, catch limitations in metric tons by species that were in 
effect for 1977-79 are as follows: 

Bering Seaa 1977 1978 1979 

Pollock 950,000 950,000 950,000 
Yellowfin sole 106,000 106,000 106,000 
Other flounders 105,000 139,000 139,000 
Pacific cod 58,000 58,000 58,000 
Blackcod 5,000 3,000 3,000 
Pacific ocean perch 6,500 6,500 6,500 
Herring 20,000 20,000 18,670 
Squid 10,000 10,000 10,000 
Other species 59,600 59,600 59,600 

Aleutiansa 

Blackcod 2,400 1,500 1,500 
Pacific ocean perch 15,000 15,000 15,000 
Atka mackerel 24,800 24,800 
Other species 34,000 34,000 34,000 

aExcept for blackcod, Pacific ocean perch, and Other species, catch 
limitations apply to the eastern Bering Sea and Aleutian Islands area 
combined. 
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In 1979, for the first time, Canadian vessels were not allowed 
to fish for halibut in the Bering Sea. 

3. COMMERCIAL FISHERIES 

(1) Japanese Fisheries in 1978 (Docs. 2171 and 2191) 

(a) Mothership, North Pacific trawl, and North Pacific 
longl i ne-gil l net fisheries (January-December 1978) 

Implementation in March 1977 of the U.S. Fishery Conservation 
and Management Act of 1976 resulted in a major change in the magnitude 
of catches and methods of operations for the Japanese groundfish 
fishery in the eastern Bering Sea and Aleutian Islands area. Those 
changes and subsequent strengthening of the various regulations 
continued to influence the fishing activities of the Japanese fishery 
in 1978. 

The number of fishing vessels operating in the fisheries in 
1978 were: 6,motherships with 92 catcher boats in the mothership trawl 
fishery, 56 vessels in the North Pacific trawl fishery, and 22 vessels 
in the longline-gillnet fishery (Table 1). 

The geographic distribution of effort in 1978 by gear type in 
these fisheries is illustrated in Figs. 1-4. Catch-effort statistics 
by gear type for 1977 and 1978 are given in Table 2. The effort in 
1977 and 1978 was as follows: 

Gear 

Pair trawl (hours trawled) 
Danish seine (number of sets) 
Stern trawl (hours trawled) 
Longline (number of hachi) 
Gi 11 net ( number of tans) · 

1977 

35,691 
18,149 

113,725 
390,380 
53,320 

1978 

32,233 
17,421 

138,207 
581,900 

0 

Fishing effort by pair trawls decreased 9.7% and Danish seine 
effort, which has been declining since 1971, by 4.0% between 1977 and 
1978. Fishing effort by stern trawlers, on the other hand, increased 
by 21.5% and that for longliners by 49. 1% between 1977 and 1978. Side 
trawlers and shrimp trawls were not operated in 1978 as was the case in 
1977. Gillnets were also not used in 1978 although they were fished in 
1977. Almost all of the fishing effort by pair trawlers, Danish 
seiners, and stern trawlers was concentrated along the edge of the 
continental shelf in the eastern Bering Sea (Figs. 1, 2, and 4) and was 
directed to pollock. About 62% of the longline effort was in the 
eastern Bering Sea (INPFC Areas l and 2), and about 38% in the 
Aleutians (INPFC Area 5) (see Fig. 3). 
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The overall catch by these fisheries in 1978 was 947,699 m.t., 
an increase of 3.6% or 33,000 m.t. from that in 1977 (Table 3). This 
increase was mainly the result of a higher catch allocation given to 
Japan in 1978 compared to 1977. Of the total catch, 555,707 m.t. was 
taken by mothership trawl fishery (7,503 m.t. less than in 1977), 
382,502 m.t. by the North Pacific trawl fishery (38,000 m.t. more than 
in 1977) and 9,492 m.t. by the North Pacific longline-gillnet fishery 
(3,000 m.t. more than in 1977). 

Pollock accounted for 80.7% (765,366 m.t.), yellowfin sole 
6.5% (61,350 m.t.), flatfish other than yellowfin sole, turbot, and 
halibut 4.8% (45,853 m.t.), Pacific cod 4.0% (37,849 m.t.), and the 
category of Other species 2.4% (23,011 m.t.) of the catch (Table 3). 
Compared to 1977, catches of yellowfin sole, turbot, flatfish other 
than yellowfin sole, turbot and halibut, Pacific cod, pollack, and 
Other species increased while catches of blackcod, Pacific ocean perch, 
herring and shrimp decreased. 

The mothership trawl fishery took 62% of the pollack and 59% 
of the yellowfin sole catch. Almost all of the remaining 38% of the 
pollack catch and the remaining 41% of the yellowfin sole catch was 
taken by the North Pacific trawl fishery. The North Pacific 
longline-gillnet fishery took 75% of the blackcod. These percentages 
are almost identical to those in 1977. 

Fishing grounds for pollack were along the continental shelf 
edge in the eastern Bering Sea from Cape Sarichef to Cape Navarin, 
excluding U.S.S.R. waters. Forty-one percent of the pollack catch came 
from southeast grounds (east of 17QOW) and 59% from the northwest 
grounds (west of 17QOW), almost identical to the distribution of the 
catch in 1977. Most of the pollack was taken by the surimi fleet of 
the mothership fishery and by the North Pacific trawl fishery. 

(b) Landbased dragnet (Hokutensen) fishery 
(January-December 1978) 

The landbased dragnet fishery operated 70 trawlers west of 
170°W in the eastern Bering Sea in 1978. Fishing effort was 74,377 
hours of trawling, a decrease of 10.3% (8,578 hours) from that in 1977. 
The total catch by this fishery was 107,956 m.t. in 1978, an increase 
of 11.7% (11,361 m.t.) from 1977 (Table 4). Major species taken were 
pollack (22,677 m.t. or 21% of the total catch), flatfish other than 
halibut, yellowfin sole and turbot (31,469 m.t. or 29%), Pacific cod 
(6,408 m.t. or 6%), turbot (2,354 m.t. or 2%), yellowfin sole 
(1,386 m.t. or 1.3%), and Pacific ocean perch (1,180 m.t. or 1%). 

(2) Japanese Fisheries in January-July 1979 (Docs. 2171 and 2192) 

Vessels licensed to fish in the eastern Bering Sea in 1979 
were: 6 motherships and 90 catcher boats in the mothership trawl 
fishery, 53 trawlers in the North Pacific trawl fishery, 22 longliners 
in the North Pacific longline-gillnet fishery and 70 trawlers in the 
landbased dragnet fishery. 
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Preliminary data indicates that the overall catch by these 
fisheries as of the end of July was 473,893 m.t. (Table 5). Compared 
to the same period in 1978, catches of pollock, Pacific cod, Pacific 
ocean perch, yellowfin sole, flatfish other than yellowfin sole, 
blackcod," herring, and Other species increased in 1979, while catches 
of squid decreased. · 

In January to July 1979, pollock accounted for 73% 
(347,774 m.t.), flatfish other than yellowfin sole 9% (43,974 m.t.), 
and the category of Other species 7% (31,493 m.t.) (Table 5). 

Of the overall catch, 67% was taken in INPFC Area 2, 25% in 
Area 1, and 8% in Area 5 (Table 5). 

(3) North American Fisheries (Docs. 2201 and 2213) 

(a) 1978 

Commercial fishing for groundfish by North American vessels in 
the Bering Sea in 1978 was limited to a setline fishery for halibut, 
and a gillnet and purse seine fishery for herring. The setline catch 
of halibut in 1978 was 397 m.t., similar to the catch in 1977 of 
411 m.t. The catch of herring by the gillnet and purse seine fishery 
in nearshore waters of northern Bristol Bay was 7,000 m.t. in 1978, up 
from 2,000 m.t. in 1977. 

(b) 1979 

The North American fishery in 1979 continued to be limited to 
the setline fishery for halibut, and the gillnet and purse seine 
fishery for herring. The catch of herring in northern Bristol Bay by 
the gillnet and purse seine fishery in 1979 was approximately 
12,000 m. t. 

(4) U.S.S.R. Fisheries in 1978 (Doc. 2210) 

Based on a blend of U.S. observer data and catches reported by 
the U.S.S.R., the total Soviet catch in the eastern Bering Sea and 
Aleutian Islands Region in 1978 was estimated to be 220,955 m.t. 
(Table 6). Pollock (92,714 m.t.) was the principal species in catches 
followed by yellowfin sole (50,532 m.t.), Other flounders (37,379 m.t.), 
Atka mackerel (22,622 m.t.), Other fish (10,776 m.t.), and herring 
(6,106 m.t.). 

(5) Republic of Korea (R.O.K.) Fishery in 1978 (Doc. 2210) 

Catches of groundfish in the eastern Bering Sea and Aleutian 
Islands Region in 1978 were estimated by a blend of U.S. observer data 
and R.O.K. reported catches to total 65,775 m.t. (Table 6). A high 
proportion of the catch was pollock (60,689 m.t.). The next most 
important species in the catch were Other species (2,712 m.t.), Pacific 
cod (1,141 m.t.), Pacific ocean perch (483 m.t.), Other flounders 
(265 m.t.), and squid (210 m.t.). 
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(6) Republic of China (R.O.C.) or Taiwanese Fishery in 1978 
(Doc. 2210) 

The total estimated catch of groundfish by Taiwan based on the 
blend of U.S. observer data and R.O.C. reported catches was 3,227 m.t. 
(Table 6). Almost all of the catch was pollack {3,040 m.t.). The 
small remaining proportion of the catch was made up principally of 
Pacific cod (70 m.t.), Other flounders {68 m.t.), and squid (35 m.t.). 

4. BIOLOGY AND ASSESSMENT OF STOCKS 

(l) Pacific halibut (Docs. 2171, 2201, and 2210) 

(a) Catch statistics 

(i) Commercial catches 

The commercial catch of halibut by Canadian and U.S. setline 
vessels in 1978 was 397 m.t. This is close to the 1977 catch of 
411 m.t. Catches of halibut by all other fisheries in 1978 were 
incidental and retention was prohibited by U.S. regulations. 

(ii) Incidental catch by foreign fisheries 

As in previous years, U.S. observers collected data on the 
incidental catch of halibut in Japanese, U.S.S.R., and R.O.K. fisheries 
(Table 7). The highest rates of incidence were generally observed in 
INPFC Areal and in the months of December-May. By vessel class, the 
incidence was highest for Japanese small stern trawlers 
(3.875 halibut/m.t. in Area l, 1.451 halibut/m.t. in Area 2, and 
0.889 halibut/m.t. in Area 5) and Japanese longliners (10.605 
halibut/m.t. in Areal and 2.695 halibut/m.t. in Area 5). The 
incidence on longliners was related to season and depth of fishing with 
the highest rates occurring when the vessels were targeting on Pacific 
cod at depths less than 500 m. The rates in December-May were 18.38 
halibut/m.t. at depths less than 500 m and 1.39 halibut/m.t. in deeper 
waters of Areal, whereas in June-November the rates were 1.39 
halibut/m.t. at depths less than 500 m and 0.00 halibut/m.t. at greater 
depths. The incidence of halibut on Japanese motherships and large 
stern trawlers, which take the largest portion of the Japanese catch, 
was much lower than on small trawlers and longliners ranging from 0. l 
to 1.3 halibut/m.t. 

The total estimated incidental catch in 1978 by all foreign 
vessels in the eastern Bering Sea and Aleutians was 599,852 halibut 
(2,852.7 m.t.). Japanese vessels took 89% of the total incidental 
catch. Of the Japanese catch, 60.6% was accounted for by small 
trawlers, 19.5% by motherships, 11.3% by longliners, and 8.6% by large 
trawlers. 
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The total estimated incidental catch of halibut by foreign 
fisheries in 1978 (599,852 fish) was greater than that in 1977 (408,996 
fish). However, the 1978 incidental catch was substantially lower than 
that reported for the years 1964-74, which ranged from l to 7 million 
halibut annually and average~ 3.7 million. 

(b) Biological information on halibut 

(i) Size and age composition 

The International Pacific Halibut Commission (IPHC) reported 
on the age and length frequency of halibut taken by the North American 
setline fishery in halibut conservation Areas B, C, and Ow in 
August 1977, Areas Band Ow in April 1978, Areas B, Ow, and De in 
September 1978, and Area Bin April 1979 (Tables l(b)-1 to l(b)-9, 
Doc. 2201). 

(ii) Tagging experiments 

The IPHC summarized release and recovery data from halibut 
tagging experiments in the Bering Sea and northeast Pacific Ocean for 
1977 and 1978 in Tables 3(b)-l to 3(b)-4 of Doc. 2201. 

(iii) Juvenile halibut in the eastern Bering Sea 

As in earlier years, the IPHC surveyed juvenile halibut in the 
southeastern Bering Sea in June 1978 and 1979. The mean catch from a 
standard index area of 14.2 and 9.0 juveniles per 60-minute tow in 1978 
and 1979 represents a sharp decline from the high mean catch of 18.9 
juveniles in 1977 (Table 8). The mean catch for all stations fished in 
these years was 19.8 in 1977 (43 stations), 12.6 in 1978 (45 stations), 
and 12.7 in 1979 (46 stations) indicating that the overall decrease in 
abundance may not be as great as that shown by the index area. 
Juveniles were more widely dispersed in 1979 and were available further 
inshore in Bristol Bay than in 1970-76. Mean bottom temperatures in 
the survey area were 2°c higher in 1979 (5.4°C) than in 1978 
(3.5°C) which may account for the lower availability of juveniles in 
the index area in 1979. 

Age data from the juyenile survey shows that abundance of the 
1975 year class was relatively high but did not equal the abundance of 
the 1974 or 1973 year classes. The 1973 year class continued to make a 
strong contribution to catches of juveniles in 1978 and their abundance 
in 1978 as 5-year olds was the highest recorded for that age group 
since 1967. 

(iv) Stock assessment 

Data available for stock assessment of halibut were limited to 
catch statistics by month and area plus size and age composition data 
from commercial landings. However, the level of catch and effort by 
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the commercial fishery in recent years is much less than it was during 
the early 1960s and the data by themselves do not permit a reliable 
stock assessment. Nevertheless, the present low level of the 
commercial fishery relative to past years strongly suggests that stock 
abundance is much less than it was in the early 1960s. 

Assessment data on juvenile halibut are available from the 
annual trawl survey conducted by IPHC. The index of juvenile abundance 
based on the catch in numbers from the 34 index stations indicate a 
decline in abundance since 1977. However, the IPHC document reported 
that juveniles were more widely dispersed in 1979 and the actual 
decrease may not be as great as is indicated by the catch at the index 
stations. 

(2) Pollock (Docs. 2170, 2176, 2204, and 2213) 

(a) Commercial catches 

The catch of pollock increased more than 10-fold between 1964 
{175,000 m.t.) and 1972 {l.9 million m.t.) (Table 9). Following the 
peak in 1972, catches declined steadily until 1977, when 978,400 m.t. 
was taken. The catch increased slightly in 1978 to 979,400 m.t. based 
on preliminary data. Catches have declined since 1972 because of catch 
restrictions on the fishery and because of a decline in abundance of 
the stock. Japan has accounted for more than 80% of the catch since 
1970. 

(b) Stock assessment 

(i) Relative abundance 

CPUE values based on the INPFC workshop procedures (Doc. 1954) 
as calculated in U.S. Doc. 2213 and those based on standardized pair 
trawl data as calculated in Japanese Doc. 2170 show similar trends in 
abundance for pollock: 

Year 
Source 1970 1971 1972 1973 1974 1975 1976 1977 1978 

Doc. 2213a 175 172 189 166 118 100 103 98 105 

Doc. 2170 
(m.t./hr) 

12.41 10.92 9.47 9.28 

arndex numbers in percent based on catch rates in weight 
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The trend from data in Doc. 2213 shows that abundance declined 
sharply from 1972 to 1975, and then became relatively stable from 1975 
to 1978. The data in Doc. 2170 also show relatively stable abundance 
since 1975. Both sources of data show an approximate 7% increase in 
relative abundance between 1977 and 1978. 

Based on the relative abundance of age groups and the mean 
survival and recruitment rates of age groups in 1973-78, the abundance 
of pollack in 1979-81 was projected by Japanese scientists to be about 
1.26 times that in 1978 (Table 10). 

(ii) Stock biomass and year class strength in the eastern 
Bering sea 

Population number and biomass estimates for pollack were 
calculated in Doc. 2213 using a virtual population analysis (Table 11). 
The analysis indicates that the exploitable biomass (ages 2-12) peaked 
at 7.8 million m.t. in 1972, declined to a low of 5.3 million m.t. in 
1976, and then increased to 6.2 million m.t. in 1978. The analysis 
also indicated that five consecutive relatively strong year classes 
(1965-69 year classes) were present in the population between 1970 and 
1973 as 3 to 5-year-olds. The subsequent year classes of 1970 and 1971 
were less than half the strength of the five preceding year classes, 
but the following year classes of 1972-76 were again relatively strong, 
particularly the 1972 year class. 

The exploitable biomass of pollack calculated by the virtual 
population analysis (average of 6.465 million m.t. for 1970-78) is 
similar to the long-term equilibrium biomass (6.444 million m.t.) 
calculated by the PROBUS ecosystem model (Doc. 2213). The 1978 biomass 
(6.244 million m.t.) is 97% of the long-term minimum equilibrium 
biomass. 

Japanese surveys in the eastern Bering Sea using Danish 
seiners of the mothership fleets have shown fluctuations in abundance 
of age groups 1-4 and relatively stable abundance for older age groups 
in the period of 1976-78 (Table 12). Results of the surveys indicate 
that relative values of biomass for pollack decreased 24-26% in 1978 
compared to values in 1976 and 1977, and that catches of l to 
2-year-old fish were poor in 1978. Japanese scientists believed that 
low catches of juvenile pollack may reflect a change in availability in 
the survey area. 

(c) Pelagic pollack in the Aleutian Basin 

Biological studies of pelagic pollack in the Aleutian Basin 
from surveys in 1977 and 1978 have shown that the population consists 
of large fish (averaging about 47 cm in length) with a narrow overall 
size range (Fig. 5). In contrast, pollack taken by the commercial 
fishery on the eastern Bering Sea continental shelf had a wide length 
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range with modes of 40-42 cm in 1977 and 38-40 cm in 1978. All pollack 
taken in the Aleutian Basin were adults, and gonad conditions indicated 
that they had spawned 1 to 2 months prior to the survey periods of June 
to August. 

Main food organisms in stomachs of pelagic pollack were 
Copepoda (84.7%), Euphausiacea (7.8%), Oikopleura (2.8%), and fish (1%) 
(Doc. 2176). On the continental shelf of the eastern Bering Sea, the 
main food items of pollack were Copepoda (46.5%) and fish (45.5%). 

Based on hydroacoustic records, the highest density of pollack 
in the Aleutian Basin was in the area of 570N and 180°, and near 
Seguam Island in the Aleutian Islands in 1977 (Doc. 2176). There was 
wider distribution of high density echo responses in 1978 extending 
along the north side of the Aleutian Islands and off the edge of the 
continental shelf in the eastern Bering Sea. Pollock have been shown 
to inhabit the Aleutian Basin from hydroacoustic records of research 
and commercial vessels from at least April through December; they 
probably inhabit these waters year round (Doc. 2176). The pelagic 
population may originate from continental shelf waters of the eastern 
Bering Sea, the Aleutian Islands, and Cape Navarin. No recoveries have 
yet been made from the 558 pelagic pollack tagged in the Aleutian Basin 
in 1978, but one pollack tagged northeast of Cape .Qlyutorskii 
(61°18 1 N, 174°52 1 E) in June 1973 was recovered by a salmon 
gillnetter in the Aleutian Basin at 57°15 1 N, 179°10 1 E in July 1977. 

Population number and biomass estimates of pelagic pollack in 
the Aleutian Basin were derived using the relationship between density 
of echo sounder responses and midwater trawl catches, and from the 
volume of water sampled by the midwater trawl and the total volume of 
water occupied by pollack in the Basin (Doc. 2204). Those estimates 
based on data in Table 13 were as follows: 

Population Biomass 95% Confidence limits of 
Year Time period numbers (m. t.) biomass estimate (m.t.) 

1977 Late June/ 4. 1 billion 2,688,000 2,425,000-2,951,000 
early August 

1978 Mid-June/ 7.9 billion 5,442,000 5, 127,000-5,758,000 
mid-July 

The 1978 biomass estimate is approximately 6 times that given 
in Doc. 2122 by a U.S. scientist. The wide variation in estimates 
resulted because different figures were used for the area of the mouth 
opening of the midwater trawl, the vertical range of pollack in the 
water column, the volume of schools, and the average density of 
schools. Efforts are continuing to determine the abundance of pelagic 
pollack in the Aleutian Basin. 
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(d) Maximum sustainable yield (MSY) 

Based on a general production model and the method for 
obtaining first approximations of yield per exploitable biomass, and 
using data prior to 1974, MSY for eastern Bering Sea pollock was 
estimated to range from 1.11 to 1.58 million m.t. (Doc. 2213). A 
second estimate of MSY, incorporating data from 1974-76, was 1.5 
million m.t. 

(e) Equilibrium yield (EY) 

The decline in CPUE from 1972 to 1975 indicates that catches 
which ranged from 1.2-1.9 million m.t. during 1970-75 were not 
sustainable (Doc. 2213). CPUE stabilized after 1975 when catches 
averaged 1.0 million m.t., indicating that catches of this magnitude 
were close to equilibrium yield. The relationship between catches and 
biomass estimates indicate that exploitation rates since 1970 were: 

Year 1970 1971 1972 1973 1974 1975 1976 1977 1978 

Exploitation 
rate (%) 20 23 24 23 25 25 22 18 16 

These data suggest that exploitation rates averaging about 19% 
during 1976-78 did not reduce the biomass, and may have allowed some 
increase (Doc. 2213). Based on the strength of year classes in 1978, 
the 1979 exploitable biomass is expected to be similar to that in 1978 
at 6.2 million m.t. An exploitation rate of 19% should keep the stock 
in equilibrium, and EY was therefore estimated to be 1.2 million m.t. 
for 1979 in Doc. 2213. Japanese analysis (Doc. 2170) also indicated 
that EY in 1979 was 1.2 million m.t. New information reviewed in 
Doc. 2170, indicates that EY in the period 1979-81 may be somewhat 
higher than 1.2 million m.t. 

3. Yellowfin sole (Docs. 2170 and 2213) 

(a) Commercial catches 

Following the intense exploitation of yellowfin sole in 
1959-62 when annual catches averaged 404,000 m.t., catches decreased to 
a range between 54,000 and 167,000 m.t. from 1963 to 1971 (Table 14). 
There was a further decline ranging from 42,000 to 78,000 m.t. in 
1972-77, when the U.S.S.R. flounder fishery was discontinued. In 1978, 
the U.S.S.R. resumed their flounder fishery and all-nation catches 
increased to 112,000 m.t. 

(b) Stock assessment 

(i) Relative abundance 

Commercial fishery and U.S. research vessel data both show a 
substantial increase in abundance of yellowfin sole between 1972 or 
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1973, and 1977 (Fig. 6). The commercial fishery data indicates that 
abundance declined between 1977 and 1978 (Docs. 2170 and 2213). 
Nevertheless, the 1978 value exceeds all other values since 1970 except 
that in 1977. In contrast to the decline in CPUE shown by commercial 
fishery data, U.S. research vessel data shows a continued increase in 
relative abundance between 1977 and 1978. 

(ii) Stock biomass and year class strength 

The virgin biomass of yellowfin sole in the eastern Bering Sea 
has been estimated to range from 1.5-2.0 million m.t. (Doc. 2170). 
Annual estimates from the U.S. comparative fishing area in the 
southeastern Bering Sea show that the exploitable biomass (age 6 and 
older) may have approximately doubled from about 643,000 m.t. in 1973 
to 1,368,000 m.t. in 1978 (Doc. 2213). The biomass of yellowfin sole 
in the comparative fishing area may represent 97% of the overall 
exploitable biomass in the eastern Bering Sea. The primary reason for 
the increase in biomass is the recruitment of the relatively strong 
1966-70 year classes into the exploitable population between 1973 and 
1978 (Fig. 7). 

The strength of the later year classes of 1971 and 1972 appear 
to be relatively weak, but the 1973 year class is apparently stronger 
than those of 1971 and 1972 (Docs. 2170 and 2213). 

(c) Maximum sustainable yield 

Based on estimates of the virgin or near virgin biomass of 
yellowfin sole in the eastern Bering Sea, and a natural mortality 
coefficient of 0.26, MSY has been calculated from the yield equation to 
range from 169,000 to 260,000 m.t. (Doc. 2213). 

(d) Equilibrium yield 

The yellowfin sole resource is considered to be in good 
condition with the current biomass exceeding one-half the virgin 
biomass (Docs. 2170 and 2213). This biomass level is generally 
regarded as being capable of yielding MSY. 

Equilibrium yield was conservatively estimated at 106,000 m.t. 
for 1977 and was increased to 117,000 m.t. in 1979. It was suggested 
in Doc. 2170 that 117,000 m.t. would be an appropriate allowable catch 
in 1980, whereas it was suggested in Doc. 2213 that EY may have reached 
the lower end of the MSY range of 169,000 m.t. 

(4) Greenland turbot and arrowtooth flounder (Docs. 2170 and 2213) 

(a) Commercial catches 

Catches of Greenland turbot and arrowtooth flounder increased 
markedly in the 1970s to range from 89,600 to 114,800 m.t. in 1972-76 
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(Table 15). In the eastern Bering Sea (east of 180°) and in the 
Aleutian Islands Region, catches in this period ranged from 82,000 to 
103,000 m.t. Greenland turbot has contributed 81% of the total annual 
catches. Catches decreased sharply in 1977 to only 48,000 m.t., but 
increased again in 1978 to 81,500 m.t. In these latter two years, 
catches were almost entirely from east of 180° and the Aleutian 
Islands Region. 

(b) Stock assessment 

CPUE values from the landbased dragnet fishery indicate that 
the abundance of adult Greenland turbot underwent a substantial decline 
between 1972 and 1~76. The 1976 values were 55% and 53% of those in 
1972 for the eastern Bering Sea and Aleutians (Doc. 2170). The CPUE in 
the eastern Bering Sea increased in 1977 but declined again in 1978 to 
a level similar to that in 1976 (Doc. 2213). 

CPUE values from the U.S. comparative fishing area in the 
southeastern Bering Sea, which may reflect the abundance of juvenile 
Greenland turbot, have remained relatively stable since 1975 
(Doc. 2213). The apparent decline in abundance of adult Greenland 
turbot has, therefore, not been accompanied by a decline in recruitment 
of juveniles to the U.S. survey area. 

Satisfactory measures of relative abundance for adult 
arrowtooth flounder are not available because they form only an 
incidental part of catches in the commerciil fisheries, and research 
vessels have not adequately surveyed continental slope waters inhabited 
by the adults. The relative abundance of juvenile arrowtooth flounder 
in the U.S. comparative fishing area has shown a three-fold increase 
between 1973 and 1978 (Doc. 2213). It is unknown if the increase in 
abundance of juveniles has been reflected in the adult population. 

Age data collected on U.S. research vessel surveys and by U.S. 
observers in the commercial fishery have begun to provide an 
understanding of the age composition of the populations of Greenland 
turbot and arrowtooth flounder (Doc. 2213). Juvenile arrowtooth 
flounder sampled in the U~S. comparative fishing area are mainly ages 
2-3, while fish taken in the commercial fishery are mainly ages 4-7. 
Juvenile Greenland turbot taken in the U.S. survey area are mainly ages 
1-3, whereas commercial catches consist of a wide range of ages 
extending from 3 or 4, to 19 years. 

(c) Maximum sustainable yield 

Although catches in the eastern Bering Sea (east of 180°) 
and in the Aleutians, averaging about 70,000 m.t. for Greenland turbot 
and 20,000 m.t. for arrowtooth flounder, were taken over the period of 
1972-76, catch rates of Greenland turbot declined substantially in the 
Japanese landbased fishery during this period. Accordingly, MSY for 
the two species combined in these areas was estimated to be no more 
than 90,000 m.t. in Doc. 2213. Because CPUE declined when catches of 
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Greenland turbot averaged 72,000 m.t., but increased in 1977, following 
a catch of 62,000 m.t. in 1976, it was suggested in Doc. 2170 that 
allowable catches should be equivalent to the 1976 catch. It was 
further suggested in Doc. 2170 that because CPUE of arrowtooth flounder 
exceeded that of Greenland turbot in continental slope waters surveyed 
by a Japanese research vessel in 1969, the allowable catch for 
arrowtooth flounder should be equivalent to that for Greenland turbot. 
It was recognized in Docs. 2170 and 2213 that estimates of population 
biomass for turbot are lacking. A large-scale joint research vessel 
survey of the eastern Bering Sea by Japan and the U.S. in 1979 is 
anticipated to provide biomass estimates for these species from which 
MSY can be more accurately assessed. 

(d) Equilibrium yield 

Catch rates of juvenile arrowtooth flounder have increased 
substantially in the U.S. comparative fishing area since 1973, 
suggesting that commercial catches averaging about 20,000 m.t. from 
1971 to 1976 were not detrimental to recruitment. The abundance of 
adult Greenland turbot declined markedly during 1972-76 when catches in 
the eastern Bering Sea and Aleutians averaged about 70,000 m.t. Catch 
rates in the landbased fishery apparently stabilized in 1976-78, when 
commercial catches averaged about 56,000 m.t. Consequently, the 
current equilibrium yield for the combined species was estimated in 
Doc. 2213 to be 76,000 m.t. (56,000 m.t. for Greenland turbot and 
20,000 m.t. for arrowtooth flounder). The equilibrium yield was 
estimated in Doc. 2170.as 62,000 m.t. for each species for a combined 
total of 124,000 m.t. 

(5) Other flounders (Docs. 2170 and 2213) 

(a) Commercial catches 

The "Other flounder" complex is made up largely of rock sole 
and flathead sole with lesser amounts of Alaska plaice, and trace 
amounts of other small flatfish. Catches of Other flounders ranged 
from 12,000-37,000 m.t. in 1963-69, but increased sharply to 
67,000-95,000 m.t. in 1970-72 (Table 16). Since 1972, catches declined 
almost continuously to reach one of the lowest levels on record in 
1977, at 18,000 m.t. Catches increase_d substantially again in 1978 to 
40,000 m.t. Part of the increase was produced by the Japanese fishery, 
but the greatest proportion of the increase came from the U.S.S.R. 
fishery which resumed its target fishery for flounders in 1978. 

(b) Stock assessment 

Commercial fishery data do not provide good indices of 
abundance for rock sole and flathead sole because of the incidental 
nature of catches and an assessment of CPUE values from U.S. research 
vessel surveys is complicated by a gear change in 1977. However, age 
data collected on U.S. research vessel surveys and by U.S. observers 
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from the commercial fishery indicate that the 1971 to 1973 year classes 
of rock sole and the 1971 and 1972 year classes of flathead sole are 
weak. Because these relatively weak classes are now being recruited to 
the exploitable stocks, it was concluded in Doc. 2213 that the Other 
flounder complex may be entering a period of reduced abundance. While 
recognizing the absence of good assessment data for this species group, 
it was concluded in Doc. 2170 that the stock conditions for rock sole 
and flathead sole were favorable. 

(c) Maximum sustainable yield 

In the absence of good stock assessment data for Other 
flounders, MSY has been approximated by two methods (Doc. 2213). The 
first assumes that this species group was fully utilized prior to 1975 
and that the average catch of 1963-74 (44,300 m.t.) provides an 
approximation of MSY. The second approximation is based on the 
Schaefer model which implies that, with full utilization prior to 1975, 
the estimated biomass of rock sole and flathead sole from a large-scale 
U.S. research vessel survey in 1975 represented about half the virgin 
biomass of the stocks. From the implied magnitude of the virgin 
biomass, MSY was estimated from the yield equation to range from 
53,000-76,800 m.t. The overall range from the two approximations is 
44,300 to 76,800 m.t. with an average of 61,000 m.t. 

(d) Equilibrium yield 

Because of the weakness of the 1971-73 year classes in the 
rock sole population and the 1971-72 year classes in the flathead sole 
population, and the anticipated decline in abundance of the stocks as 
these year classes become recruited to the exploitable population, it 
was concluded in Doc. 2213 that EY in 1980 will be lower than MSY. 
Based on the apparent decrease in biomass of rock sole and flathead 
sole between 1975 and 1978, as shown by large-scale U.S. research 
vessel surveys, EY in 1980 was estimated to be 80% of MSY or 48,800 m.t. 
Alaska plaice is not included in this EY. 

The condition of the Other flounder resource was considered 
favorable in Doc. 2170, and EY in 1980 was therefore considered to be 
equivalent to MSY or 61,000 m.t. 

(6) Pacific cod (Docs. 2170 and 2213) 

(a) Commercial catches 

Most Pacific cod are taken as a by-catch of the pollack 
fishery, although they are occasionally targeted on when large 
concentrations are encountered. Commercial catches were relatively 
stable from 1973 to 1976 ranging from 57,000 to 67,000 m.t. (Table 17). 
Catches were lower in 1977 (36,600 m.t.) and 1978 (48,800 m.t.), mainly 
due to a sharp drop in the reported catch by the U.S.S.R. 
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(b) Stock assessment 

The incidental nature of catches of Pacific cod in the 
commercial fishery and their semi-demersal distribution and mobility 
creates problems in assessing abundance from commercial and research 
vessel data. These two sources of data appear to show similar trends 
in abundance for Pacific cod, however. During the period of 1973-76 
when catches were relatively stable, abundance of Pacific cod also 
appeared to be relatively stable based on CPUE values from both 
commercial and research vessels (Fig. 8). Between 1976 and 1978 the 
CPUE values for Pacific cod increased by approximately 50% for Japanese 
pair trawlers and by more than 100% for U.S. research vessels. The 
supportive nature of these data offers fairly strong evidence of an 
increase in abundance between 1976 and 1978. 

Age data from U.S. research vessel surveys also indicate that 
the abundance of the 1977 and 1978 year classes may be high (Doc. 2213). 
These year classes will form the major share of commercial catches in 
1980 and 1981 as age 3 fish. 

(c) Maximum sustainable yield 

Because the Pacific cod catch increased rapidly in the mid 
1960s and then became relatively stable thereafter, the average catch 
in 1968-76 of 58,700 m.t. was assumed to represent a minimum estimate 
of MSY (Doc. 2213). 

(d) Equilibrium yield 

Inasmuch as key indicators of abundance have been positive 
since 1976, and the 1977 and 1978 year classes may be strong, 
equilibrium yield of Pacific cod in 1980 was considered in Doc. 2213 to 
be higher than the minimal estimate of MSY of 58,700 m.t. The 
equilibrium yield estimated in Doc. 2170 was 70,000 m.t. 

(7) Pacific ocean perch and Other rockfish (Docs. 2169, 2170, 
and 2213) 

(a) Commercial catches 

From record catches of 47,000 m.t. in the eastern Bering Sea 
in 1961 and 109,000 m.t. in the Aleutian Area in 1965, catches of 
Pacific ocean perch have declined steadily to very low levels in recent 
years (Table 18). In 1978, catches of Pacific ocean perch were 
2,200 m.t. in the eastern Bering Sea and 5,300 m.t. in the Aleutian 
Area. 
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(b) Stock assessment 

(i) Biomass estimates 

The biomass of Pacific ocean perch (Sebastes alutus), Other 
rockfish (Sebastes spp.), and thornyheads (Sebastolobus spp.) have been 
estimated from data of Japanese research vessel surveys in the eastern 
Bering Sea and Aleutian Area (Table 19). Estimates based on these data 
were as follows: 

Survey Biomass 90% Confidence 
Area period Species (m.t.) limits (m~t.) 

Eastern Bering 1967-69 Pacific ocean 
Sea Slope perch 33,868 22,500-45,000 

Other rockfish 17,451 
Thornyheads· 5,150 

Total 56,469 

Aleutian 1970-71 Pacific ocean 
Islands Area perch 416,624 333,300-499,900 

Other rockfish 92, 177 
Thornyheads 74,465 

Total 583,266 

Because some rockfish also inhabit off-bottom waters, the 
actual biomass of these species was believed to be underestimated 
(Docs. 2169 and 2170). In addition, the estimate for Pacific ocean 
perch in the eastern Bering Sea was considered to be severely 
underestimated because catches in the 1967-69 period averaging 
22,000 m.t. represents an unbelievably high exploitation rate of 0.65 
(Doc. 2169). Based on 1967-69 survey results (Doc. 2169) it was 
estimated that the biomass of Pacific ocean perch for the eastern 
Bering Sea is 20% of that in the Aleutian Area and that a more 
realistic estimate of biomass for the eastern Bering Sea Slope Area is 
83,000 m.t. (0.20 x 417,000 m.t.). 

For the same reasons given for Pacific ocean perch, it was 
assumed that the biomass of Other rockfish and thornyheads in the 
eastern Bering Sea Slope Area were also underestimated. More accurate 
estimates were believed to be derived (Doc. 2170) by using the ratio of 
the biomasses of Pacific ocean perch and other species as shown by the 
research vessel survey data (22,601/33,868 = 0.67) and by applying this 
ratio to the estimated biomass of Pacific ocean perch 
(83,000 x 0.67 = 55,600 m.t.). Estimates for the individual species 
groups were derived by applying the ratio of the Other rockfish and 
thornyhead biomasses from the survey data; these estimates were 43,000 
m.t. for Other rockfish and 13,000 m.t. for thornyheads. 
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(ii) Relative abundance 

Analysis of fishery data in Doc. 2213 indicates that the stock 
abundance of Pacific ocean perch in the eastern Bering Sea Slope Area 
declined severely during the late 1960s and has fluctuated at a low 
level during the 1970s (Table 20). Data collected by U.S. observers 
from Japanese and R.O.K. trawlers indicate a continued decline between 
1977 and 1978 (Doc. 2213). Japanese analysis in Doc. 2170 showed that 
CPUEs for the frozen fish factory trawlers and landbased trawlers, 
which landed a significant catch of Pacific ocean perch, were 33% and 
48% lower in 1978 than 1977 (Table 21). The standardized CPUE from all 
Japanese gear types decreased by 6.8% between 1977 and 1978. 

CPUE data indicates that the abundance of Pacific ocean perch 
in the Aleutian Islands Area has also been at a very low level since 
1971 (Table 22). A continued decline between 1977 and 1978 is 
indicated by U.S. observer data from Japanese and U.S.S.R. trawlers 
(Doc. 2213). Standardized CPUE values from Japanese analysis declined 
from 0.420 in 1977 to 0.320 in 1978 (Table 21). However, this decline 
was believed to result from a change in the qualitative nature of the 
CPUE because of decreasing catch quotas and changes in patterns of 
fishing operations (Doc. 2170). 

(c) Maximum sustainable yield 

The MSY for Pacific ocean perch has been previously estimated 
to be as high as 32,000 m.t. in the eastern Bering Sea Slope Area and 
75,000 m.t. in the Aleutian Area. Historical catch statistics, 
however, show that catches of this magnitude could not be sustained 
(Doc. 2213). An estimate of MSY for the combined eastern Bering Sea 
and Aleutian stocks, based on a general production model, ranged from 
12,000-17,000 m.t. (Doc. 2213). 

Based on the biomass estimates derived from the Japanese 
research vessel data (Doc. 2169), MSY for rockfish (other than Pacific 
ocean perch) and thornyheads were estimated for the eastern Bering Sea 
Slope Area in two ways (Doc. 2170). Assuming the biomass figures were 
representative of near virgin stock levels, MSY was calculated as 
5,800 m.t. for Other rockfish and 1,800 m.t. for thornyheads. If the 
figures represent the biomass at an optimal stock level, MSY was 
calculated to be 11,600 m.t. for Other rockfish and 3,500 m.t. for 
thornyheads. 

Two estimates of MSY for rockfish (other than Pacific ocean 
perch) and thornyheads were also estimated for the Aleutian Islands 
Area (Docs. 2169 and 2170). These estimates were 12,000 m.t. for Other 
rockfish and 10,000 m.t. for thornyheads based on the assumption that 
the biomass in 1970-71 had not been fully exploited. Under the 
assumption that the biomass in 1970-71 was at a level producing MSY, 
the MSY would be 24,800 m.t. for Other rockfish and 20,000 m.t. for 
thornyheads. 
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(d) Equilibrium yield 

On the basis of fishery data through 1974, equilibrium yield 
for Pacific ocean perch in the eastern Bering Sea slope region was 
estimated to be 6,500 m.t. (Doc. 2213). In view of the continued 
decline in CPUE since 1974, the absence of any evidence of recruitment 
of strong year classes, and the small all-nation catch in 1978 of only 
2,200 m.t., it was concluded in Doc. 2213 that equilibrium yield in 
1978 and 1979 was no higher than 5,000 m.t. Based on the assumption 
that biomass has not changed since 1970-71 because catches have been 
low, the current equilibrium yield was estimated in Doc. 2170 to be 10% 
of 83,000 m.t. or 8,300 m.t. 

-- -

For the Aleutian Islands Area, equilibrium yield for Pacific 
ocean perch was estimated as 15,000 m.t. on the basis of fishery 
information through 1974 (Doc. 2213). Because of the continued decline 
in CPUE and commercial catches since 1974, and the lack of any recent 
evidence of strong year classes entering the exploitable stock, it was 
suggested in Doc. 2213 that equilibrium yield in 1978 and 1979 was no 
higher than 13,000 m.t. 

(8) Blackcod (Docs. 2167, 2168, 2170, 2197, and 2213) 

(a) Commercial catches 

Catches of blackcod have shown a bimodal pattern in the 
eastern Bering Sea with peaks in 1962 and 1968-69 of over 18,000 m.t. 
(Table 23). Since 1969, catches have decreased almost continuously and 
were about 1,100 m.t. in 1978. From a peak of 3,600 m.t. in 1972, 
catches have also declined in the Aleutian Islands Area to 820 m.t. in 
1978 (Table 23). 

(b) Stock structure 

Views of Japanese and U.S. scientists on the stock structure 
of blackcod in the northeast Pacific Ocean are closer than in the 
past. Japanese analysis of tagging data (Doc. 2167) and evaluation of 
stock assessment studies (Doc. 2168) have led them to believe that 
blackcod from California to the Bering Sea constitute a single 
biological stock, but they recognize the need to manage the resource on 
a regional basis because of social restraints. U.S. scientists, 
although recognizing that some long-range migrations occur and that 
there is probable genetic intermixing among regions, believe that 
regional interchange of blackcod is relatively small (Docs. 2197 and 
2213). Because of this apparent limited interchange of fish and in 
order to distribute fishing effort over the range of the species in the 
northeast Pacific, the U.S. has managed the resource by geographical 
region (Doc. 2213). These regions are: ( l) eastern Bering Sea, 
(2) Aleutian Island waters, (3) the Gulf of Alaska, and (4) Washington 
to California waters. A fifth region (British Columbia waters) is 
managed by Canada. 
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Based on analysis of catch-effort data by general production 
models and the historical distribution of catches, estimates of MSY 
have been made for individual regions (Doc. 2197), as follows: 

Region 

Bering Sea 
Aleutian Islands Area 
Gulf of Alaska 
British Columbia-California 

All regions 

Estimates of MSY (m.t.) 

13,000 
2, 100 

25,100 
12,600 

52,800 

The estimate for the British Columbia to California Region was believed 
to be underestimated (Doc. 2197). 

Based on the assumption that blackcod of the northeast Pacific 
is a single stock, MSY for the Bering Sea to Washington Regions was 
given as 69,600 m.t. in Doc. 2170. Because blackcod are managed by 
region, methods of apportioning the total allowable catch among regions 
was studied in Doc. 2168. The study considered the proportion of the 
biomass located in each region, the incidental catch of halibut by 
region, the efficiency of the fisheries, and the need for stock 
assessment information. It was recommended in Doc. 2168 that a two-tier 
quota system be examined which could set a total allowable catch for 
all regions as well as for individual regions. 

(c) Stock assessment 

CPUE analyses of Japanese commercial longline data by U.S. and 
Japanese scientists each show a declining trend in relative abundance 
of blackcod, but the decline shown by U.S. analysis is much steeper 
(Table 24). Although it is difficult to judge which of the methods 
provides the most accurate analysis, the more important consideration 
is that the data shows a substantial decline in relative abundance of 
blackcod since 1970 or 1972 in both the eastern Bering Sea and Aleutian 
Areas (Doc. 2213). 

CPUE values were not available for the eastern Bering Sea 
Slope Area in 1978 because blackcod were not targeted on by longliners 
and trawlers in this area. The current condition of the eastern Bering 
Sea population is, therefore, difficult to determine, but the long-term 
decline in CPUE indicates that abundance is low. There is an apparent 
increase in abundance of juvenile blackcod in the eastern Bering Sea 
which may result in a more abundant adult population in the future. 

Similar to the eastern Bering Sea population, CPUE for 
blackcod in the Aleutian Islands Area has shown a long-term decline 
(Table 24) and commercial catches in 1978 at 820 m.t. was one of the 
lowest on record (Table 23). 
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(d) Maximum sustainable yield 

Because blackcod may be interrelated throughout their range in 
the northeast Pacific, MSY has been estimated for the overall resource 
by both Japanese and U.S. scientists and then apportioned among regions 
(Doc. 2213). Based on historic catch statistics which show 25% of the 
catch coming from the eastern Bering Sea, 4% from the Aleutian Area, 
47% from the Gulf of Alaska, and 25% from the British Columbia
Washington Region, MSY for the eastern Bering Sea was estimated to be 
13,000 m.t. and that for the Aleutian Region, 2,100 m.t. (Doc. 2197). 

(e) Equilibrium yield 

The abundance of blackcod in the eastern Bering Sea and 
Aleutians appears to be closely related to that in the Gulf of Alaska 
and most of the fish in these regions are probably recruited from the 
Gulf population (Doc. 2213). Because the equilibrium yield in the Gulf 
of Alaska has declined 25% from 1976 to 1978, it was noted in Doc. 2213 
that equilibrium yield has likely declined an equivalent amount in the 
eastern Bering Sea to 2,600 m.t. and in the Aleutian Area to 1,100 m.t. 
in 1978. 

(9) Herring (Doc. 2213) 

(a) Commercial catches 

Herring were first harvested commercially in offshore waters 
of the eastern Bering Sea by the U.S.S.R. beginning in the winter 
fishing season of 1959-60. Japan also began a trawl and gillnet 
fishery for herring in the mid and late 1960s and combined catches by 
the two nations reached a peak of about 146,000 m.t. in 1970 (Table 25). 
Foreign catches declined sharply thereafter to less than 40,000 m.t. by 
1973. Management measures under U.S. extended jurisdiction have 
limited foreign catches to 19,400 m.t. in 1977 and 8,600 m.t. in 1978 
and 1979 and have prohibited foreign fishing for herring east of 
168°W. 

In 1977 the U.S. began a large-scale herring fishery in 
nearshore waters of Bristol Bay. Catches by the U.S. have been 2,000, 
7,000, and 12,000 m.t. respectively in 1977, 1978, and 1979. 
All-nation catches have recently averaged about 20,000 m.t. annually. 

(b) Stock assessment 

Available data indicate that the abundance of herring declined 
in the early 1970s (Doc. 2213). One of the causes of the reduced 
abundance may have been poor recruitment in the late 1960s and early 
1970s, which has been indicated by age and length data. Abundance has 
increased since the early 1970s based on evidence from aerial surveys 
of spawning populations and the apparent above average strength of the 
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1972, 1973, and 1974 year classes. Preliminary data indicates that the 
spawning population in the Bristol Bay Area in 1979 was at about the 
same level as 1978 and that the 1976 year class appears to be of 
above-average strength. 

(c) Maximum sustainable yield 

Biomass estimates have been derived from three sources of 
data: (l) U.S.S.R. hydroacoustic trawl surveys, (2) ecosystem 
modeling, and (3) U.S. aerial surveys of spawning populations. 
Estimates from these sources are based on different sets of 
assumptions, the validity of which are unknown, and it is therefore 
difficult to judge the accuracy of the wide ranging estimates. The 
biomass estimates and MSY values derived from the estimates based on 
the yield equation (MSY = 0.5 MB, where B = virgin biomass and 
M = natural mortality of 0.47) as given in Doc. 2213 were: 

Method 

Ecosystem modeling 
Hydroacoustic surveys 

Estimated biomass 
(million m.t.) 

2.750 
0.374-2. 16 

Estimated MSY 
(m.t.) 

194,000 
88,000-507,000 

The MSY value from the ecosystem model (194,000 m.t.) assumes that only 
30% of the biomass is available for fishery exploitation. 

A third estimate was derived in Doc. 2213 by assuming that MSY 
is equivalent to the long-term (1962-76) average catch of 48,186 m.t. 

No conclusion was reached in Doc. 2213 on the best estimate of 
MSY. 

(d) Equilibrium yield 

It was concluded in Doc. 2213 that the abundance of herring in 
1977-79 was greater than that in the early 1970s. The best estimate of 
current biomass was considered to be 250,000 m.t. based on aerial 
survey data. By applying a 20% exploitation rate to this biomass (as 
utilized in most North American herring fisheries) equilibrium yield 
was estimated to be 50,000 m.t. The estimate was assumed to be 
conservative. 

(10) Atka mackerel (Doc. 2213) 

The U.S.S.R. began a target fishery for Atka mackerel in the 
Aleutian Islands Area and the Gulf of Alaska in the early 1970s. From 
1970 to 1974 catches by the U.S.S.R. in the Aleutians ranged from 949 
to 5,907 m.t. (Doc. 2213). Soviet catches since 1975 and all-nation 
catches in 1978 were as follows: 
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Nation 

U.S.S.R. 
Japan 
R.O.K. 

1975 

13,326 

1976 

13, 126 

1977 

20,975 

1978 

22,622 
l, 531 

99 

Catches reached their highest level in the Aleutians in 1978 at about 
24,000 m.t. The Japanese catch in 1978 was mainly taken by landbased 
dragnet vessels and this may represent the first directed effort for 
Atka mackerel by Japan (Doc. 2213). 

MSY for the Bering Sea-Aleutian Region has been tentatively 
set at 33,000 m.t. based on data from U.S.S.R. hydroacoustic-trawl 
surveys (Doc. 2213). There was no apparent change in the condition of 
the resource between 1977 and 1978 based on mean size and age and CPUE 
values from U.S. observer data, but those data indicated some 
improvement in the stock condition between 1978 and 1979. This 
apparent improvement may have partially resulted from the development 
of new fishing grounds near Seguam Island and a shift in fishing period 
from March-June to January-March. 

Since 1977, the equilibrium yield of Atka mackerel in the 
Aleutian Islands Area and eastern Bering Sea has been set at 
24,800 m.t., which represents 75% of the unverified U.S.S.R. estimate 
of MSY of 33,000 m.t. 

(11) Squid (Docs. 2170 and 2213) 

Catches of squid by Japan in the eastern Bering Sea and 
Aleutians have increased steadily since 1973 and the highest catch 
(9,100 m.t.) was taken in 1978 (Table 26). Only small catches were 
made by other nations in 1978: 215 m.t. by the R.O.K., 35 m.t. by 
Taiwan, and 23 m.t. by the U.S.S.R. (Doc. 2213). The primary fishing 
ground for Japan in 1978 was the eastern Bering Sea as it was in 1977. 
The principal species taken in the eastern Bering Sea is 
Gonatus magister and in the Aleutians Onychoteuthis borealijaponicus. 

Standardized CPUE values from Japanese fisheries for squid 
have increased since 1976 and increased another 41% between 1977 and 
1978 (Table 26). Because squid are short-lived and widely utilized as 
food by higher organisms, their abundance was considered to be several 
orders of magnitude greater than current levels of harvest (Doc. 2213). 
The stock in the eastern Bering Sea and Aleutians is, therefore, 
thought to be in excellent condition. MSY is considered to be at least 
10,000 m.t. (Doc. 2213). 
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5. FIELD RESEARCH ACTIVITIES 

(1) Results of Japanese research vessel surveys in 1979 
(Docs. 2173, 2226, and 2228) 

Japan completed four research vessel surveys in the Bering Sea 
in 1979: (1) a multi-vessel trawl grid survey at about 150 stations 
using Danish seiners in the eastern Bering Sea in May to June and again 
in August to September to study the distribution and abundance of young 
pollack; (2) a multi-vessel trawl grid survey of demersal fishery 
resources at about 400 stations on the eastern Bering Sea continental 
shelf and slope to depths of 1,000 m; (3) a hydroacoustic and midwater 
trawl survey in the Aleutian Basin to determine the biomass and 
biological characteristics of pelagic pollack in these waters, and 
(4) a survey of blackcod and Pacific cod to estimate abundance and 
collect biological information on these stocks and to tag blackcod for 
stock identification (Doc. 2173). 

Results of the latter three surveys were reported in more 
detail in Docs. 2226 and 2228. The survey of blackcod and Pacific cod 
was conducted on board a longline-gillnet vessel from May 24 to August 8 
and extended from the western Aleutian Islands to southeastern Alaska 
(Fig. 9). 

The density of blackcod in Areal of the Bering Sea and 
Aleutian Region was relatively lower than that in any areas in the Gulf 
of Alaska. By depth, in the Aleutian Region, the highest density was 
found at 400 to 800 m and at 600 to 1,000 min Areal in the Bering Sea. 
For Pacific cod, densities in Areal in the Bering Sea and Aleutian 
Region were much higher than that in areas in the Gulf of Alaska. By 
depths, densities were highest at 100 to 200 min all areas except in 
the Southeastern Area. Densities by area and depth were reported for 
several species taken during the survey including rockfishes, 
shortspine thornyhead, arrowtooth flounder, Greenland turbot, pectoral 
rattail, roughscale rattail, and Pacific halibut. 

Other studies conducted during the survey were effects of hook 
spacing, soaking time, and type of bait on catch rates of blackcod and 
tagging experiments on blackcod. A total of 16,128 blackcod from 
throughout the survey area were tagged. 

Fishery resources in the Bering Sea were surveyed on board two 
chartered landbased dragnet vessels during June to early August. The 
survey was a joint effort with the United States. There were four 
phases of the survey: (1) survey of fishery resources on the 
continental shelf and slope of the eastern Bering Sea (Fig. 10); (2) an 
acoustic survey of pelagic pollack (Fig. 11); (3) comparative fishing 
experiments between the two Japanese vessels, and (4) studies to 
estimate the vulnerability of species to the U.S. and Japanese trawl 
gear and comparative fishing experiments between the U.S. and Japanese 
vessels. During the trawl survey on the eastern Bering Sea continental 
shelf and slope, a total of 384 stations were successfully trawled and 
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water temperature profiles were obtained at every other station by XBT. 
Weights by species were obtained from each catch for fish, squid, 
octopus, and shrimp and numbers by species, sex, and size for crab. 
Length-frequency data and otoliths or scales were collected for most 
commercially important species of fish. 

The hydroacoustic and midwater trawl survey of pelagic pollack 
in the Aleutian Basin was carried out from June 6 to 28 along a cruise 
track of 4,466 nautical miles (Fig. 11). Midwater tows were made at 65 
locations and handline fishing at 8 locations. Pollock accounted for 
93% (4,996 fish) of the catch by the midwater trawl with smooth 
lumpsuckers (242) and eight-armed squid (105) the next most abundant 
species. As in past surveys of pelagic pollack, only large fish were 
taken with a mode of 46 to 48 cm. The absence of small fish indicates 
that pollack in the Aleutian Basin are not a biologically independent 
stock. 

(2) Planned research vessel surveys in 1980 

(a) Japan (Doc. 2173) 

Japan plans to conduct four field research programs in the 
eastern Bering Sea in 1980: 

(i) Comprehensive multi-vessel trawl survey using 
Danish seiners 

About 150 standard grid stations will be surveyed on the 
continental shelf of the eastern Bering Sea by Danish seiners of the 
mothership fishery during May-June and August-September 1980. 
Objectives of the survey are to study the distribution and abundance of 
young pol lock as a continuation of studies in _1979. 

(ii) Trawl grid survey by research vessel 

A trawl survey to determine the biomass and biological 
condition of the demersal fishery resources on the continental shelf 
and slope of the eastern Bering Sea will be conducted for a period of 
3-4 months between May and October 1980. The survey will be a joint 
effort with the U.S. as a continuation of the joint research program 
started in 1979. 

(iii) Hydroacoustic survey of pelagic pollack in waters 
of the Aleutian Basin 

Pelagic pollack of the Aleutian Basin will be surveyed with 
fish finders and midwater trawls for a period of 2 or 3 months from 
October 1980 to April 1981 as a continuation of studies in 1979. The 
purpose is to determine the biomass and biological characteristics of 
pelagic pollack and to conduct tagging experiments to determine the 
interrelationships between the pelagic stock in the Aleutian Basin and 
those on the continental shelf. 
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(iv) Survey of sea snail stocks in the eastern 
Bering Sea 

The distribution, abundance, and size composition of sea 
snails will be investigated east of 175°W in the eastern Bering Sea 
(in particular the grounds northwest of the Pribilof Islands) for about 
40 days during July and August 1980, to determine conditions of stocks. 

(b) United States 

Research vessel operations that will be carried out in the 
eastern Bering Sea and Aleutian Islands Area by the U.S. in 1980 are: 

(i) Trawl survey of eastern Bering Sea demersal 
fishery resources 

Two research vessels, each for a period of about 90 days 
during June-August 1980, will survey standard grid stations on the 
eastern Bering Sea continental shelf and slope to provide abundance 
estimates and biological information on the condition of demersal 
stocks of fish and crabs. The survey will be a joint effort with Japan 
to continue cooperative studies initiated in 1979. 

(ii) Trawl survey of demersal fishery resources of 
the Aleutian Island waters 

Two research vessels (one for a period of 80 days and the 
other for 50 days) will survey continental shelf and slope areas on the 
north and south sides of the Aleutian Islands from Unimak Island to 
Attu Island and including Bowers Ridge in June-July 1980. This will be 
the first comprehensive survey of this region and its purpose is to 
provide information on the distribution, abundance, and biological 
characteristics of demersal resources in Aleutian Island waters. 

(iii) Hydroacoustic survey of herring 

A 14-day survey in January or February 1980, in the region 
northwest of the Pribilof Islands will be conducted using hydroacoustic 
and midwater trawl methods to assess the distribution and abundance of 
herring. 

(c) International Pacific Halibut Commission 

The International Pacific Halibut Commission will probably 
continue in 1980 its long-term series of surveys in the southeastern 
Bering Sea to monitor the abundance of juvenile halibut. 
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6. SUMMARY 

(1) This report was prepared by the Rapporteur for the Bering Sea 
Panel and summarizes documents submitted for the 1979 Annual Meeting 
pertaining to commercial fisheries, biology and assessment of stocks, 
and field research activities on Bering Sea groundfish. The report was 
submitted to the panel, reviewed, revised, and adopted by the panel 
during the meetings of October 18, 19, and 22. 

(2) Catch quotas and area-time closures affecting Bering Sea 
groundfish and herring fisheries were implemented in past years through 
INPFC and bilateral agreements between the United States and user 
nations of the resources. In 1977 the United States·extended its 
fishery jurisdiction and assumed responsibility for management of 
fishery resources within a 200 mile fishery conservation zone bordering 
its coastline. Under terms of extended jurisdiction, all fisheries in 
the Bering Sea operated under a number of area-time restrictions and 
catch allocations. In 1979, for the first time, Canadian setline 
vessels were not allowed to fish for halibut in the Bering Sea. 

(3) Implementation in March 1977 of the U.S. Fishery Conservation 
and Management Act of 1976 resulted in major changes in the magnitude 
of catches and methods of operations for Japanese fisheries in 1977 and 
1978. 

(4) In 1978, Japan operated (exclusive of the landbased dragnet 
fishery) 6 motherships witrr 92 catcher boats, 56 independent stern 
trawlers, and 22 longline vessels. By gear type, effort in 1978 
relative to 1977 decreased 9.7% for pair trawlers, 4.0% for Danish 
seiners, but increased 21.5% for stern trawlers and 49.1% for 
longliners. The total catch by these fisheries in 1978 was 947,699 m.t. 
an increase of 3.6% from that in 1977. By fishery, the catch in 1978 
was 555,707 m.t. by the mothership fishery, 382,502 m.t. by the North 
Pacific trawl fishery, and 9,492 m.t. by the North Pacific 
longline-gillnet fishery. The catch composition was 80.7% pollock, 
6.5% yellowfin sole, 4.8% Other flounders (excluding yellowfin sole, 
turbot, and halibut), 4.0% Pacific cod, and 2.4% Other species. 

(5) The landbased dragnet fishery operated 70 trawlers in 1978; 
fishing effort was down 10.3% from 1977. The total catch of 
107,956 m.t. in 1978 increased 11,361 m.t. from that in 1977. Species 
taken were pollock (21%), flatfish other than yellowfin sole, turbot 
and halibut (29%), Pacific cod (6%), turbot (2%), yellowfin sole (1%), 
and Pacific ocean perch (1%). 

(6) Preliminary data indicate that catches by all Japanese 
fisheries (including the landbased dragnet fishery) in January-July 1979 
was 473,893 m.t. In relation to the same period in 1978, catches of 
all species increased except for squid. Number of vessels licensed to 
fish in 1979 was about the same as the number operating in 1978. 
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(7) North American groundfish fisheries in the Bering Sea and 
Aleutians in 1978 and 1979 were a setline fishery for halibut and a 
purse seine-gillnet fishery for herring. The catch of halibut in 1978 
was 397 m.t., similar to the 411 m.t. taken in 1977. The developing 
U.S. herring fishery has harvested 2,000 m.t. in 1977, 7,000 m.t. in 
1978, and 12,000 m.t. in 1979. 

(8) The U.S.S.R. caught 220,955 m.t. of groundfish in 1978. 
Principal species taken were pollack {92,714 m.t.), yellowfin sole 
{50,532 m.t.), Other flounders (37,379 m.t.), Atka mackerel 
(22,622 m.t.), and herring {6,106 m.t.). Catches of groundfish by the 
Republic of Korea were 65,775 m.t. and by the Republic of China 
3,227 m.t. in 1978. Pollock made up a high~proportion of the catches 
by these latter two countries. 

(9) The catch of halibut by North American fisheries in 1978 was 
397 m.t. The incidental catch of halibut by all nations in 1978, as 
estimated from U.S. observer data, was 599,852 fish (2,852.7 m.t.), an 
increase over the estimated 408,996 halibut taken incidentally in 1977. 
However, the incidental catch in 1978 was much lower than that reported 
for the years 1964-74, which ranged from 1-7 million fish. Data 
available for stock assessment of halibut were limited by the low level 
of the commercial fishery in recent years. However, the low level of 
the fishery by itself suggests that stock abundance is lower than it 
was in the early 1960s. Juvenile halibut abundance appears to have 
declined since 1977, although the level is still higher than it was in 
the early 1970s. 

(10) Pollock catches declined from a peak of 1.9 million m.t. in 
1972 to 978,400 m.t. in 1977; they increased slightly in 1978 to 
979,400 m.t. Catches have declined because of catch restrictions on 
the fishery and because of declining abundance of the stock. Trends in 
CPUE from Japanese and U.S. analyses show that the abundance of pollack 
declined in 1972-75, was relatively stable in 1975-77, and increased 
slightly between 1977 and 1978. Based on a virtual population 
analysis, the exploitable biomass of pollack was estimated to be 7.8 
million m.t. in 1972, declined to a low of 5.3 million m.t. in 1976, 
and then increased to 6.2 million m.t. in 1978. The decline in 
abundance of pollack from 1972 to 1975 indicates that catches which 
ranged from 1.2-1.9 million m.t. during 1970-75 were not sustainable 
whereas CPUE stabilized after 1975 when catches averaged about 1.0 
million m.t. The relationship between estimated biomass and catches 
suggests that exploitation rates averaging about 19% during 1976-78 did 
not reduce biomass and may have allowed some increase. By applying 
this exploitation rate to the estimated biomass of 6.2 million m.t. in 
1978, the equilibrium yield in 1979 was considered by U.S. scientists 
to be 1.2 million m.t., the same equilibrium yield estimated by 
Japanese scientists. 

Results of studies to describe the biological characteristics 
and abundance of pelagic pollack in the Aleutian Basin were reported by 
Japanese scientists. Information on the size composition, feeding 

2244-App.2(A)--28 

1 

l 
! 
) 
} 

I 
1 

l 
J 



habits, and distribution of the pelagic stock were presented in 
addition to estimates of biomass. The biomass estimates were 
2,688,000 m.t. from 1977 survey data and 5,442,000 m.t. from 1978 
survey data. 

(11) Catches of yellowfin sole which ranged from 42,000-78,000 m.t. 
in 1972-77 increased to 112,000 m.t. in 1978 when the U.S.S.R. resumed 
their target fishery for flounders. Commercial fishery and research 
vessel data have indicated a substantial increase in abundance of 
yellowfin sole since 1972 and the exploitable biomass may currently be 
as high as 1.4 million m.t. and exceed one-half the virgin biomass. 
The equilibrium yield in 1980 was estimated to range from 117,000 to 
169,000 m.t. by Japanese and ~.S. scientists. 

(12) Catches of Greenland turbot and arrowtooth flounder in the 
eastern Bering Sea and Aleutians have ranged from 48,000 to 103,000 m.t. 
since the early 1970s anq were 81,500 m.t. in 1978. Catches of the 
Other flounder category (mainly rock sole and flathead sole) have 
declined from a peak of 95,000 m.t. in 1972 and were 40,000 m.t. in 
1978. Analysis by U.S. scientists led them to believe that the 
condition of these resources has deteriorated and equilibrium yield is 
now 76,000 m.t. for turbot and 48,800 m.t. for rock sole and flathead 
sole combined. Japanese scientists considered these resources to be in 
satisfactory condition and estimated equilibrium yield for turbot to be 
124,000 m.t. and for Other flounders 61,000 m.t. 

(13) The abundance of Pacific cod was considered to be relatively 
stable in 1973-76, but fishery and research vessel data indicate that 
abundance has increased between 1976 and 1978. U.S. scientists 
indicated that equilibrium yield will be somewhat higher than the 
minimal estimate of MSY of 58,700 m.t. in 1980 while Japanese 
scientists estimated the equilibrium yield will be 70,000 m.t. in 1980. 

(14) Catch and relative abundance indices for Pacific ocean perch 
have been·at low levels in recent years and a continued decline was 
noted in CPUE from 1977 to 1978. Current equilibrium yields were 
estimated to be 13,000 m.t. in the Aleutian Area by U.S. scientists and 
to range from 5,000-8,300 m.t. in the eastern Bering Sea by U.S. and 
Japanese scientists. 

(15) Catches of blackcod have shown an almost continuous decline in 
recent years and in 1978 were only l, 100 m.t. in the eastern Bering Sea 
and 820 m.t. in the Aleutians. Decreasing catches have been 
accompanied by declines in CPUE. Equilibrium yield was estimated by 
U.S. scientists to be 2,600 m.t. in the eastern Bering Sea and 
l, 100 m.t. in the Aleutians in 1978. Japanese scientists estimated MSY 
for all areas combined as 69,600 m.t., and they believe that the MSY 
should be subdivided among sub-areas on the basis of past catches in 
these sub-areas with certain allowances, or in proportion to the 
biomass in each sub-area. Abundance of adult blackcod may increase in 
the near future based on evidence of high abundance of juvenile 
blackcod in the eastern Bering Sea. 
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(16) From a peak catch of 146,000 m.t. taken by all nations in 
1970, catches of herring have declined to average about 20,000 m.t. in 
recent years. An increasing part of this catch has been taken by the 
developing U.S. fishery for herring since 1977 (12,000 m.t. in 1979). 
Evidence indicates that the abundance of herring has increased since 
the early 1970s and current equilibrium yield was conservatively 
estimated to be 50,000 m.t. 

(17) Target fisheries for Atka mackerel by the U.S.S.R. and for 
squid by Japan were developed in the eastern Bering Sea and Aleutians 
in the early 1970s. Available data suggests that the stocks are in 
satisfactory condition. 

(18) Japan completed four research vessel surveys in the Bering Sea 
in 1979: (1) a multi-vessel trawl survey at about 150 stations using 
Danish seiners in the eastern Bering Sea in May-June and again in 
August-September to study the distribution and abundance of young 
pollock, (2) a multi-vessel trawl survey of demersal fishery resources 
at about 400 stations on the eastern Bering Sea continental shelf and 
slope to depths of about 1,000 m, (3) a hydroacoustic and midwater 
trawl survey in the Aleutian Basin to determine the biomass and 
biological characteristics of pelagic pollock in these waters, and 
(4) a survey of 9lackcod and Pacific cod to estimate abundance and 
collect biological information on these stocks and to tag blackcod for 
stock identification. 

(19) Japan and the U.S. will continue to conduct substantial field 
research activities in the Bering Sea in 1980. Japan will survey 
pollock and other demersal fish and snail resources on the eastern 
Bering Sea continental shelf and slope using Danish seiners and 
research vessels. The pelagic pollock stocks in the Aleutian Basin 
will be surveyed using hydroacoustic and midwater trawl methods. The 
U.S. will again survey demersal fish and crab resources on the 
continental shelf and slope of the eastern Bering Sea and Aleutian 
Islands Area, including Bowers Ridge. The survey of demersal fish and 
crabs in the eastern Bering Sea will be a joint effort between Japan 
and the U.S. The IPHC will probably survey juvenile halibut in the 
southeastern Bering Sea. 

7. LIST OF DOCUMENTS 

The following 15 documents were reviewed and summarized by the 
Rapporteur for the Bering Sea Panel Report: 2167, 2168, 2169, 2170, 
2171, 2173, 2176, 2192, 2197, 2201, 2204, 2210, 2213, 2226, and 2228. 
The following additional 11 documents, consisting of computer listings 
or tabulated fishery and biological data, also pertain to Bering Sea 
groundfish: 2166, 2185, 2187, 2189, 2191, 2194, 2202, 2203, 2219, 
2238, and 2242. 

TABLES 1 TO 26 AND FIGS. 1 TO 11 FOLLOW 
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Table l. Number of vessels of each of the Japanese groundfish 
fisheries actually operating in the Bering Sea, 
1977-79 calendar years (Doc. 2171). 

Fishery 

Mothership 
(Mothership) 

Mothership 
(Catcher boat) 

ype of 
processing/ 
gear 

Total 
Fish meal 
Frozen fish 

Total 
Pair trawl 
Danish seine 
Longline 
Gi 11 net 
Stern trawl 

1977 

6 
! 
l 

98 
65 
l8 

15 

Calendar year 
1978 

6 
! 
1 

92 
59 
18 

15 

1979 

6 
! 
l 

90 
60 
17 

13 

------------------- ---------------------------------------------------
North Pacific 

trawl 

North Pacific 
longline-gillnet 

Landbased dragnet 

Total 
Stern trawl 

Total 
Longlinea 
Gillneta 

Trawl and Danish 
seine combined 

57 
57 

28 
22 

6 

( 182) b 

56 
56 

22 
22 

70 

53 
53 

22 
22 

70 

asome vessels operated more than one type of gear. Data for 1979 are 
preliminary. 

blicensed vessels are shown because number of vessels which actually 
operated are unknown. Reduction in licensed vessels from 1977 to 1978 
due to the elimination of some vessels that mainly fished previously 
in the U.S.S.R. 200 mile zone. 
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Table 2. Catch-effort statistics (all species included) of each gear used by Japanese 
mothership, North Pacific trawl, and North Pacific longline-gillnet fisheries in 
the Bering Sea, 1977-78 calendar years (excluding the landbased dragnet fishery) 
( Doc . 2171) . 

1977 1978 
Type of gear and Catch Catch 
standard system Catch per unit Catch per unit 
of .effort Effort (m.t.) effort Effort (m.t.) effort 

Pair trawl 
(hours) 35,691 368,293 10.32 32,233 363,420 11. 27 

Danish seine 
(sets) 18,149 85,790 4.73 17,421 89,122 5. 12 

Longline 
(hachi x 10) 39,038 5,996 0. 15 58, 190 9,492 o. 16 

Gillnet 
(tans x 10) 5,332 551 o. 10 

Stern trawl 
(hours) 113,725 453,734 3.99 138,207 485,665 3.51 
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Table 3. Annual Japanese catch (m.t.) by species taken by the 
mothership, North Pacific trawl, and North Pacific 
longline-gillnet fisheries combined in the Bering Sea, 
1977-78 calendar years, excluding the catch by the 
landbased dragnet fishery (Doc. 2171). 

Species 1977 1978 

Total 914,450 947,699 

Yellowfin sole 57,296 61,350 
Turbot 4, 158 5,121 
Halibut 0 
Other flatfish 34,101 45,853 
Blackcod 3,718 1,436 
Pacific cod 31,119 37,849 
Po 11 ock 758,633 765,366 
Pacific ocean perch 6,244 5,642 
Herring 4,892 2,070 
Shrimp 648 
Others 13,641 23,011 
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Table 4. Annual catch (m.t.) by species taken by the Japanese 
landbased dragnet fishery in the Bering Sea, 1976-78 
calendar years (Doc. 2171). 

Species 1976 1977 1978 

Total 65,244 96,595 107,956 

Yellowfin sole 124 895 1,386 
Turbot _a 4,034 2,354 
Halibut 656 
Other flatfish 32,799 17,498 31,469 
Blackcod 902 837 233 
Pacific cod 4,754 5,085 6,408 
Po 11 ock 2,068 21,623 22,677 
Pacific ocean perch 3,734 2,354 l, 180 
Herring 2,112 680 205 
Shrimp 1,770 
Others 16,325 43,589 42,044 

arncluded in Other flatfish. 



Table 5. Preliminary Japanese catch (m.t.) in the Bering Sea by INPFC Areas during 
January-July 1979. Data include the mothership, North Pacific trawl, North Pacific 
longline-gillnet, and landbased dragnet fisheries (Doc. 2171). Comparable catch data 
in 1978 are in parentheses. 

Bering Sea Aleutians 
Species l 2 3 4 5 Total 

Total 119,053 316,750 35 38,055 473,893 
(54,734.4) (158,263.9) ( 174. 7) TT (30,387.6) (243,501.6) 

Pol lock 80,851 262,844 0 4,079 347,774 
(34,069.8) (114,512.6) (11.4) ( - ) (3,423.3) (152,017.1) 

Pacific cod 5,348 9,921 2 3,451 18,722 
(4,386. l) (4,948.2) (3.6) ( - ) (2,243.6) (11,581.5) 

Pacific ocean perch 205 315 l 3.744 4,265 
(181.6) (271.5) ( l. l) ( - ) (3,802.0) (4,256.2) 

Yellowfin sole 19,239 2,548 0 852 22,639 
(5,939.5) (2,044.0) (0) (-) (517.2) (8,501.7) 

Flatfish 10,504 23,564 l 9,905 43,974 
(8,030.6) (18,656.3) (12.7) (-) (6,874.3) {33,573.9) 

Blackcod 485 182 13 475 l, 155 
(358.4) (171.2) (0.4) ( - ) (536.4) (1,066.4) 

Herring 71 633 0 3 707 
(0.2) (319.3) ( l. 2) ( - ) (3.5) (324.2) 

Others 2, 117 15,396 17 13. 963 31,493 
(1,406.8) (14,946.9) (83.9) (-) (10.880.4) (27,318.0) 

Squid 233 1,347 l l. 583 3,164 
(347.2) (2,334.3) (0.4) ( - ) (l.596.6) (4,278.5) 

...... 
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Table 6. Groundfish catches (m.t.) in the Bering Sea/Aleutian Islands Region by nation in 1978 
(Docs. 2201, 2210, and 2213). 

Republic 
Species Japana U.S.S.R.a - of Koreaa Taiwana U.S. Canada Total 

Squid 9,138.3 22.8 210. 5 35.0 0 0 9,406.6 
Yellowfin sole 59,737.3 50,532.2 41.2 1.4 0 0 110,312.1 
Other flounders 87,785.9 37,378.9 264.7 68.3 0 0 125,497.8 
Walleye po llock 821,306.5 92,713.8 60,689. l 3,039.9 0 0 977,749.3 
Pacific cod 45,015.0 560.4 1,141.1 70.4 0 0 46,786.9 
Blackcod 1,805.2 0.2 149.3 5.2 0 0 1,959.9 
Atka mackerel 1,531.0 22,622.0 71.9 0.3 0 0 24,225.2 
Pacific ocean perch 6,776.0 242.3 483. l 6.6 0 0 7,508.0 
Pacific herring 2,315.3 6, 106.4 11. 9 0.0 7,000 0 15,433.6 
Pacific halibut 376 21 397.0 
Other fish 58,040.7 10,776.1 2,712.5 0.0 l, 500 0 73,029.3 

Total l, 093, 451. 2 220,955. l 65,775.3 3,227. l 8,876 21 1,392,305.7 

asee Doc. 2210 for description of the blend technique used to estimate catches, 
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Table 7. Estimated incidental catch of Pacific halibut (Hippoglossus stenole~is) in the Bering Sea and Aleutian Islands Area in 1978 by 
nation, vessel class, and area based on U.S. observer data (Doc. 22 0). 

Area 1 Area 2 Area 3 Area 5 Totals 
Nation Vessel class {Nos.) (m. [. ! {Nos.! !m. [.) {Nos.) (m. [. ! (Nos.) !m. I.! (Nos.) {m. t.) 

Japan Pollock mothership 44,719 202.9 47,634 207 .2 92,353 410. 1 

Yellowfin mothership 12,204 19. 1 12,204 19.1 

Small stern trawler 81,136 285.5 193,116 1,015.3 183 1.7 49,693 478.2 324,128 1,780.7 

large freeze.r trawler 7,034 16.5 1,268 1.5 3,229 30.2 11,531 48.2 

large surimi trawler 20,350 75.6 14,442 49.7 34,792 125.3 

long liner 46,788 170.9 5,526 23. 1· 8,167 36.2 60,481 230.2 

U.S.S.R. large freezer trawler 11,296 39.5 465 33.0 955 10.5 12,716 83.0 

Republic large freezer trawler 36, 119 98.4 5,696 13.4 13 <0. 1 987 9.2 42,815 121.0 
of Korea 

Long liner 60 0.2 60 0.2 

Taiwana Small stern trawler 6,540 21.8 2,232 13. 1 8,772 34.9 

Annual totals 266, 186 930.2 270,379 1,356.3 196 1.7 63,091 564.5 599,852 2,852.7 

arhe mean incidence rates from small Japanese stern trawlers were applied to the Taiwanese catch. 

...... 
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Table 8. Number of juvenile halibut caught per 60-minute haul at each index station by year, 
1966-79a (Doc. 2201}. 

Year 
Station 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

4C 5 3 6 26 3 1 (0) 0 0 (0) 0 0 6 
4D 7 12 6 20 0 10 (0) 2 0 (0) 0 5 5 
4E 6 41 4 32 1 3 (0) 3 0 (0) 0 11 22 
4F 11 26 5 5 3 0 0 1 1 (0) 0 l 4 

SC 16 10 4 3 7 3 (0) 0 l (0} 0 11 4 
5D 21 26 9 16 0 4 ( 0} 2 2 (0) 0 14 13 
SE 61 21 24 17 3 2 0 3 3 (0) 0 7 4 
SF 51 26 12 12 4 l 0 2 0 (0) 0 5 4 
5G 0 11 2 4 0 0 0 (2) 0 (0} 0 3 12 

6B 42 22 48 12 25 11 0 16 10 0 2 3 8 
6C 53 36 24 13 2 13 0 0 2 6 0 6 15 
6D 126 5 3 8 4 9 0 4 10 2 0 4 15 
6E 100 12 26 25 5 9 0 4 2 0 0 7 0 
6F 62 17 6 30 26 3 l 5 2 0 0 8 l 
6G 16 12 22 12 4 l ( 1) l 0 0 0 5 5 

7B 76 49 8 8 13 27 3 23 7 19 24 156 49 
7C 89 22 11 2 0 16 1 3 4 7 l 14 7 
7D ( 47} 14 29 8 8 37 0 6 3 19 0 10 10 
7E 4 28 22 11 14 11 0 4 2 l 0 l 2 
7F (4) 9 20 10 6 l (0) (4) 0 l 0 3 l 
7G 4 7 27 4 6 5 (0) (4) 0 2 0 2 5 
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12 
0 

10 
22 

2 
0 
4 
0 
8 

102 
0 
0 
0 
0 
2 

10 
4 
0 
0 
0 
0 
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Table 8. Continued. 

Station 1966 1967 1968 1969 1970 1971 

8B 99 22 17 17 3 16 
BC 37 20 4 11 13 (i6) 
8D {19) 15 7 l 11 (9) 
BE l 2 2 ( l) 0 9 

9B 22 22 6 6 12 8 
9C 0 4 3 6 6 14 

lOA 30 7 41 27 17 29 
10B (16) 23 15 12 45 32 
lOC l l l 4 33 3 

11B 6 2 3 7 16 29 
llC 0 0 3 2 11 l 

12A 20 38 6 61 85 143 
12B 2 0 0 2 26 8 

Total l, 054 565 426 435 412 484 

Mean 31.0 16.6 12.5 12.8 12. l 14.2 

aNumbers in parentheses are interpolated values. 

boata in 1979 is for 30-minute hauls x 2. 

Year 
1972 1973 1974 1975 

15 5 10 16 
5 l 12 25 
l 2 8 22 
2 l 2 9 

11 3 7 3 
2 5 15 53 

22 20 20 99 
4 20 5 17 
6 5 4 21 

6 7 45 15 
l 0 l 4 

23 62 29 55 
2 5 2 4 

106 225 209 400 

3. l 6.6 6. l 11.8 

1976 1977 

43 51 
46 13 

l 7 
0 7 

19 31 
89 13 

52 37 
5 13 
5 4 

7 21 
6 4 

134 165 
3 0 

437 642 

12.9 18.9 

1978 

17 
10 
2 
2 

l 
2 

62 
14 
15 

13 
7 

98 
48 

483 

14.2 

19790 

4 
4 
0 
2 

0 
2 

18 
2 

50 

14 
0 

28 
6 

306 

9.0 
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Year 

1964 
1965 
1966 
1967 
1968 

1969 
1970 
1971 
1972 
1973 

1974 
1975 
1976 
1977 
1978d 

------- --

' 

Table 9. Annual catch of pollock in the eastern Bering Sea, 
1964-78 (m. t.) (Doc. 2213). 

Nation 
Japan a: U.S.S.R. b R.O.K.t R.O.C. Total 

174,792 174,792 
230,551 230,551 
261,678 261,678 
550"'-362 550,362 
700,981 1,200 702,181 

830,494 27,295 5,000 862,789 
1,231, 145 20,420 5,000 1,256,555 
1,513,923 219,840 10,000 1,743,763 
1,651,438 213,896 9,200 1,874,534 
1,475,814 280,005 3,100 1,758,919 

1,252, 777 309,613 26,000 1,588,390 
1,136,731 216,567 3,438 1,356,736 

913,279 179,212 85,331 1,177,822 
868,732 63,467 45,227 944 978,370 
821,306 92,714 62,371 3,040 979,424 

aFrom Fishery Agency of Japan (Conservation Areas A, B, C, De, Dw, and E). 

bu.S.S.R. trawl fishery east of 1800 in the Bering Sea. 

CEstimates based on U.S. surveillance of R.O.K. fishing activities. 

du.s. estimates using best blend procedure of estimating catches from 
foreign reported catches and U.S. observer estimates. 



Table 10. CPUEa, survival rate, and projected CPUE of pollack in the eastern Bering Sea 
(Doc. 2170}. 

CPUE at age and survival rate underlined 

PUE 
Year Weight Number l 2 3 4 5 6 

1973 140 53.38 0. 14 3.23 9. 72 24.94 11.42 3.65 
3.288 0.561 0.293 0.273 o. 137 

1974 104 36. 13 0. 17 8.98 10.62 5.45 7.30 3. 12 
2.243 0.415 0.292 0.208 o. 131 

1975 97 30.25 0.03 2. 15 20. 14 4.41 1.59 1.52 
5.642 0.646 0.374 0.723 0.303 

1976 100 34.44 0. 16 5.88 12. 13 13.01 1.65 l. 15 
l.485 0.627 o. 191 0.467 0.270 

1977 86 28.46 o. 16 8.47 8.73 7.61 2.48 0.77 
l. 972 0.871 0.330 0.282 o. 169 

7+ 

0.29 

0.50 

0.41 

0.46 

0.31 

--
1978 93 32.61 0.21 4.76 16.70 7.60 2.51 0.70 
Average of survival rate 2.926 0.624 0.296 0.391 

Projected CPUE 

CPUE 
Year Weight Number l 2 3 4 5 6 

1979 133 33.30 (5.58} 13.93 10.42 2.25 0.98 
1980 116 34. 76 (5.58} (16.33} 8.69 3.08 0.88 
1981 122 36.05 (5.58} (16.33} {10.19) 2.57 1.20 

acalculated by procedures in Doc. 1954 in relative values, excluding the data of spawning 
season and spawning grounds. 

0. 13 
0.202 

7+ 

0. 14 
0.20 

\ o. 18 
..... 
0) ..... 
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Table 11. Estimated population numbers and biomass of pollock in the Bering Sea by virtual N 

population analysis, 1970-78 (analysis with age specific natural mortality) 
(Doc. 2213). 

Population size in mi 11 ions of fish 

Age 1970 1971 1972 1973 1974 1975 1976 1977 1978 

2 11,382 10,019 4,502 5,572 15,951 10,704 11,087 9,622 7,261 
3 7,363 7,629 6,716 3,018 3,229 8,143 6,603 7,062 5,523 
4 4, 112 4,935 5, 114 4,502 l, 411 l, 222 2,827 3,027 3,495 
5 2,863 2,757 3,308 3,428 l, 687 678 617 953 l, 131 
6 l, 289 l, 919 1,848 2,218 l, 280 771 400 321 317 
7 330 864 1,287 l, 239 791 663 416 226 143 
8 66 221 579 862 443 406 348 219 125 
9 46 44 148 388 298 192 219 164 109 
10 8 31 30 100 134 97 98 93 80 
11 8 6 21 20 44 47 43 39 38 
12 4 6 4 14 11 12 26 17 14 

Total 27,471 28,431 23,557 21,361 25,279 22,935 22,684 21,743 18,236 

Population biomass in hundreds of metric tons 

Age 1970 1971 1972 1973 1974 1975 1976 1977 1978 

2 9,147 8,052 3,618 4,478 17,224 9,836 9,909 11,246 10,352 
3 14,601 15, 130 .13,319 5,984 8,007 17,948 14,531 18,225 17,649 
4 14,025 16,831 17,442 15,354 5,701 4,573 10,746 12,372 18,013 
5 13,943 13,423 16, 109 16,693 9,320 3,595 3,371 5,205 7,932 
6 8,025 11,950 11,505 13,807 8,715 5,207 2,816 2,121 2,730 
7 2,450 6,407 9,541 9, 185 6,223 5,322 3,505 1,698 1,427 
8 557 l, 864 4,876 7,261 3,860 3,688 3,349 1,805 l, 375 
9 428 410 l, 372 3,588 2,787 1,916 2,328 1,439 1,291 
10 81 308 294 986 l, 325 l, 032 l, 119 854 995 I 

Ji 
11 90 57 217 208 450 526 519 369 494 
12 48 63 40 151 110 139 328 160 182 

Total 63,396 74,496 78,332 77,694 63,722 53,782 52,520 55,493 62,440 



Year 

1976 

1977 

1978 

1978 

Table 12. Comparison of age composition of pollack in population number (x 103) in fall of 
1976-78 and spring of 1978 (Doc. 2170). 

Age 
Season l 2 3 4 5 6 7 8 9 10 

Fall 226,316 1,167,064 773,292 449,436 73,165 37,534 24,351 3,853 811 86 

Fall 35,983 l, 129,998 1,066,667 355,390 146,799 56,289 25,942 3,688 16 -

Spring 449 386,331 267, 102 86,108 121,945 54,002 20,348 7,559 1,005 

Fall 16,704 496,610 1,078,837 308,436 109,948 53,944 10, 132 6,523 539 -

Total 

2,755,908 

2,820,772 

944,849 

2,081,673 



Grade 
of 
echo 

1977 

0 
l 
2 
3 
4 
5 

Total 

Table 13. Population estimates of pelagic pollack in the Aleutian Basin in 1977 and 1978 
(Doc. 2204) . 

Frequency Area of Vertical range Volume of Number of 
of echo Relative area echo of echo echo pollack 
grade of echo grade (km2) (m) (km3) per l km3 

34 0. 111 88,517 0 0 0 
73 0.238 189,794 52 9,869 30~728 

124 0.404 322,171 59 19,008 84,906 
58 o. 188 149,921 62 9,295 153,369 
14 0.046 36,683 64 2,348 230,458 
4 0.013 10,367 61 632 318,329 

307 1.000 797,453 41,152 

Number of 
pollack 
(x 103) 

0 
303,255 

1,613,893 
1,425,565 

541, 115 
201, 184 

4,085,012 

' -------------------------------------------------------------------------------------------------------
1978 

0 0 0 0 0 0 0 0 
l 30 0.088 70,176 45 3,158 30,728 97,039 
2 68 0.201 160,288 48 7,694 84,906 653,267 
3 105 0.310 247,210 55 13,597 153,369 2,085,358 
4 80 0.236 188, 199 58 10,916 230,458 2,515,680 
5 56 0. 165 131,580 60 7,895 318,329 2,513,207 

Total 339 1.000 797,453 43,260 7,864,551 



Year 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

1964 
1965 
1966 
1967 
1968 

1969 
1970 
1971 
1972 
1973 

1974 
1975 
1976 
1977 
1978 

Table 14. Annual catches of yellowfin sole in the eastern Bering 
Sea (east of 1800 and north of 54°N) in metric tons 
(Doc. 2213). 

Japan a 

12,562 
14,690 
24,697 
24,145 
39,153 

123,121 
360, 103 
399,542 
281, 103 
20,504 

48,880 
26,039 
45,423 
60,429 
40,834 

81,449 
59,851 
82,179 
34,846 
75,724 

37,947 
59,715 
52,668 
58,139 
62,102 

U.S.S.R.b 

0 
0 
0 
0 

5,000 

62,200 
96,000 

154,200 
139,600 
65,306 

62,297 
27,771 
56,930 

101,799 
43,355 

85,685 
73,228 
78,220 
13,010 
2,516 

4,288 
4,975 
2,908 

284 
50,053 

R.0.K.c 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

625 
55 
69 

Total 

12,562 
14,690 
24,697 
24,145 
44, 153 

185,321 
456,103 
553,742 
420,703 
85,810 

111,177 
53,810 

102,353 
162,228 
84,189 

167,134 
133,079 
160,399 
47,856 
78,240 

42,235 
64,690 
56,201 
58,478 

112,224 

acatches by Japanese mothership, North Pacific trawl, and landbased 
dragnet fisheries. See Doc. 2114 for sources of data through 1976. 
Catches include Other flounders up to 1962. Catch data for 
1977 and 1978 from data on file with the Northwest and Alaska Fisheries 
Center, National Marine Fisheries Service, Seattle, Washington. 

bsee Doc. 2114 for source of data through 1976. Catches for 1958-62 
include some Other flounders. For 1963-76, Soviet catches of flounders 
were prorated to species based on species composition of Japanese 
catches of flounders (see Doc. 1964). In 1977 and 1978 U.S.S.R. catch 
data submitted to the U.S. identified catches of yellowfin sole. 

CR.O.K. catches of flounders were first reported to the U.S. in 1976 
and were prorated to species based on the species composition of 
Japanese catches of flounders. 
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Year 

Table 15. Calendar year catches of arrowtooth flounder and Greenland turbot, by area of the 
Bering Sea and by nation, in metric tonsa (Doc. 2213). 

Western 
Bering Sea 
(West of 
180)b 

By areaa 
Eastern 
Bering Sea 
(East of 
180) 

Aleutian 
Is. Area 
( l 70E 
170W} 

By nation 

Japanc 
MS-LG-NPT LBD U.S.S.R. R.0.K. 

Arrowtooth flounder and Greenland turbot combined 

1960 0 36,843 0 36,843 0 0 
1961 2 57,348 0 57,348 2 0 
1962 84 58,226 0 58,226 84 0 
1963 62 31,565 7 31,565 69 0 
1964 309 33,729 504 34,493 49 0 
1965 30 9,747 300 7,970 307 l ,800 0 
1966 130 13,042 63 10,938 97 2,200 0 
1967 850 23,869 394 20,741 1,733 2,639 0 
1968 2,404 35,232 213 17,808 4,789 15,252 
1969 3,797 36,029 228 13,582 9,674 16,798 0 
1970 5,884 32,289 559 14,509 16,003 8,220 
1971 7,364 59,256 2,331 30,690 20,801 17,460 
1972 19,295 73,634 14, 197 27,038 59,823 24,265 
1973 12,761 64,497 12,371 33,485 39,568 16,576 
1974 11,665 91,127 11,983 42,096 43,170 29,509 
1975 18,273 85,651 3,754 38,386 37,364 31,928 
1976 11,925 78,776 3,448 39,874 31,726 25, 111 438 
1977d 126 42,473 5,348 23,844 20,260 3,817 26 
1973d 41 72,884 8,569 30,531 29,583 21,292 88 . 

Total 

36,843 
57,350 
58,310 
31,364 
34,542 
10,077 
13,235 
25, 113 
37,849 
40,054 
38, 732· 
68,951 

111,126 
89,629 

114,775 
107,678 
94,149 
47,947 
81,494 

.•. continued 
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Table 15. Continued. 

By areaa By nation 
Western Eastern Aleutian 
Bering Sea Bering Sea Is. Area 
(West of (East of (170E Japanc 

Year 180)b 180) 170W) MS-LG-NPT LBD U.S.S.R. R.O.K. Total 

Arrowtooth flounder 

1970 0 12,598 274 9,321 307 3,244 12,872 
1971 2,337 18,792 581 6,281 8,240 7, 189 21,710 
1972 1,340 13, 124 l, 323 1,455 4,925 9,407 15,787 
1973 l, 740 9,217 3,705 2,707 7,644 4,311 14,662 
1974 2,365 21,473 3,195 2,762 5,621 18,650 27,033 
1975 1,037 20,832 784 445 2,474 19,734 22,653 
1976 1,089 17,828 1,375 311 3,842 16, 132 7 20,292 
1977d 18 7,431 2,307 4, 198 4,875 678 5 9,756 
1973d 13 12,196 2,757 5,161 6,293 3,498 14 14,966 

Greenland turbot 

1970 5,844 19,691 285 5, 188 15,696 4,976 25,860 
1971 5,027 40,464 1.,750 24,409 12,561 10,271 47,241 
1972 17,955 64,510 12,874 25,583 54,898 14,858 95,339 
1973 11,021 55,280 8,666 30,778 31,924 12,265 74,967 
1974 9,300 69,654 8,788 39,334 37,549 10,859 87,742 
1975 17,236 64,819 2,970 37,941 34,890 12,194 85,025 
1976 10,836 60,948 2,073 36,563 27,884 8,979 431 73,857 
1977d 108 35,042 3,041 19,646 15,385 3,139 21 38,191 
1978d 28 60,688 5,812 25,370 23,290 17,794 74 66,528 

acatch data for 1960-76 from Doc. 2114. 
bcatches by U.S.S.R. not included. 
cMS-LG-NPT is Japanese mothership, North Pacific longline-gillnet, and North Pacific trawl fisheries. 

LBD is landbased dragnet fishery. 
dpreliminary data. 

....... 
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Year 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table 16. All-nation catches of other flatfishes in the Bering Sea in metric tonsa (Doc. 2213). 

East of 180 ( INPFC Area 1+2} West of 180 {INPFC Area 3+4} 
Rock Flathead Alaska Rock Flathead Alaska 
sole sole plaice Total sole sole plaice Total 

5,002 29,625 975 35,602 l, 640 74 4 1,718 
3,238 25,288 1,838 30,364 l, 306 l, 287 10 2,603 
3,678 6,713 979 11,370 36 26 62 
9, 104 11,020 4,633 24,757 63 63 
4,762 23,437 3,853 32,052 154 594 748 
5,250 21,575 2,619 29,444 261 586 847 
9,240 18,563 6,942 34,745 774 435 1,209 

20, 123 41,152 3,402 64,677 900 932 79 l, 911 
40,419 51,024 992 92,435 · l, 962 540 31 2,533 
60,824 15,690 290 76,804 l, 714 511 40 2,265 
23,835 18,141 1,917 43,893 l, 862 472 59 2,393 
19,975 14,917 2,388 37,280 655 234 889 
12,011 5,887 2,491 20,389 507 112 l 620 
9,940 8,155 3,620 21,715 934 187 l, 121 
5,716 8,100 3,637 17,453 l l 
9,937 21,057 8,285 39,279 l l 

•.. continued 

• 

• 

__. 
O"I 
co 



Table 16. Continued. 

Aleutians (INPFC Area 5J Total - All areas 
Rock Flathead A 1 ask a Rock Flathead Alaska 

Year sole sole plaicea Total sole sole plaice Total 

1963 27 14 41 6,669 29,713 979 37,361 
1964 152 43 45 240 4,696 26,618 1,893 33,207 
1965 147 128 41 316 3,861 6,867 1,020 11,748 
1966 82 25 107 9, 186 11, 108 4,633 24,927 
1967 25 32 57 4,941 24,063 3,853 32,857 
1968 17 186 203 5,528 22,347 2,619 30,494 
1969 2 2 4 10,016 19,000 6,942 35,958 
1970 2 11 13 21,025 42,095 3,481 66,601 
1971 1 16 17 42,382 51,580 1,023 94,985 
1972 5 4 9 62,543 16,205 330 79,078 
1973 2 24 26 25,699 18,637 1,976 46,312 
1974 36 41 77 20,666 15,192 2,388 38,246 
1975 3 1 4 12,521 6,000 2,492 21,013 
1976 24 7 31 10,898 8,349 3,620 22,867 
1977 78 38 116 5,794 8, 139 3,637 17,570 
1978 811 240 1 1,052 10,748 21,298 8,286 40,332 

asource 1963-76 data: Wakabayashi, K. and R. Bakkala. 1977. Estimated catches of flounders 
by species in the Bering Sea--updated through 1976. U.S. Natl. Mar. Fish. Serv., Northwest and 
Alaska Fisheries Center. Document submitted to Int. North Pac. Fish. Comm., 14 p. (Doc. 2114). 



Table 17. All-nation calendar year catches of Pacific cod by region of the Bering Sea and by 
nation in metric tons (Doc. 2213). 

By areaa By nation 
Western Eastern Aleutian 
Bering Sea Bering Sea Is. Area 
(West of (East of ( l70E- Japan 

Year 180)b 180) 170W) MS-LG-NPTC LBod U.S~S.R. R.O.K. Total 

1964 5,426 13,411 241 19,078 19,078 
1965 2,175 14,722 451 15,710 1,638 17,348 
1966 686 18,200 154 17,347 l, 693 19,040 
1967 l, 257 31,986 274 30,728 2,789 33,517 
1968 5,551 58,023 291 52,310 11,555 63,865 

1969 2,593 50,487 220 45,078 8,222 53,300 
1970 4,252 70,078 283 61,335 13,278 74,613 
1971 5,377 43,041 2,078 33,076 13,281 4, 139 50,496 
1972 3,622 42,905 435 34,776 5,158 7,028 46,962 
1973 4,205 53,386 977 39,489 6,099 12,980 58,568 

1974 3,173 62,462 l, 379 44,364 6,058 16,592 67,014 
1975 2,934 51,551 2,838 35,396 3,441 18,486 57,323 
1976 3,582 50,481 4, 190 34,684 4,769 18,068 732 58,253 
1977 12 33,321 3,262 31,215 5, 100 278 2 36,595 
1978 l 42,512 3,291 37,974 6,426 539 865 45,804 

aJapanese catches of 4 m. t. in 1964, 7 m. t. in 1967, and 161 m. t. in 1968 from unknown areas were prorated 
to area based on known catches in each area. 

bu.s.S.R. catch statistics for the western Bering Sea are not available and thus not included. 

CMothership, North Pacific longline-gillnet, and North Pacific trawl fisheries. 

dlandbased dragnet fishery. 

..... 
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Table 18. Annual catch of Pacific ocean perch in the Bering Sea in metric tons (x 103) 
(Doc. 2213). 

Japana U.S.S.R.b Total 
Eastern Eastern Eastern 

Year slope Aleutian Total s 1 ope. Aleutian Total slope Aleutian 

1960 1. 1 1. 1 5.0 5.0 6. 1 
1961 13.0 13.0 34.0 34.0 47.0 
1962 12.9 0.2 13. 1 7,0 7.0 19.9 0.2 
1963 17.5 0.8 18.3 7 .0 20.0 27.0 24.5 20.8 
1964 14.4 29.3 43.7 11. 5 61.0 72. 5 25.9 90.3 
1965 7.8 38. 1 45.9 9.0 71.0 80.0 16.8 109. 1 

1966 17.5 28.2 45.7 2 .. 7 57.7 60.4 20.2 85.9 
1967 19.6 9.3 28.9 46.6 46.6 19.6 55.9 
1968 28.4 18.3 46.7 3. 1 26.6 29.7 31.5 44.9 
1969 14.5 15.6 30. 1 0.0 23.2 23.2 14.5 38.8 
1970 9.9 13. 6 23.5 0.0 53.3 53.3 9.9 66.9 

1971 9.8 14.6 24.4 0.0 7.2 7.2 9.8 21.8 
1972 5.5 8.6 14. 1 0.2 24.6 24.8 5.7 33.2 
1973 2.7 9.3 12.0 1.0 2.5 3.5 3.7 11.8 
1974 6.6 21. 7 28.3 7.4 0.8 8.2 14.0 22.4 
1975 3.2 8.5 11. 7 5.4 8. 1 13. 5 8.6 16.6 

1976 2.8 10.3 13. 1 12. 1 3.7C · 15.8 14.9 14.0 
1977 2.7 5.7 8.4 3.5 o. ,c 3.6 6.2 5.8 
1978d 1. 9 4.8 6.7 o. 1 0.2 0.3 2.2 5.3 

acatches of mothership-longline North Pacific trawl fishery and landbased dragnet fishery. 
b1ncluding rockfish other than Pacific ocean perch {1976-77). 
cu.S.S.R. catch from Doc. 2072. 
dincludes R.0.K. catch of 442 m.t. from Bering Sea and 83 m.t. from Aleutian from Do 2054 
eBest blend estimate by U.S. Includes R.0.K. catch of 212 m.t. from Bering Sea ano ~71 m.: 

Aleutian Islands and 7 m.t. catch by Taiwan in the Bering Sea. 

Total 

6. 1 
47.0 
20. 1 
45.3 

116. 2 
125.9 

106. 1 
75.5 
76.4 
53.3 
76.8 

31.6 
38.9 
15.5 
36.5 
25.2 

28.9 
12.od 
7.5e 

_, 

from 
...... _, 
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Table 19. Biomass estimates of rockfishes in metric tons 
(Doc. 2169). 

(A) Eastern Bering Sea Slope Area in 1967 /69 

Depth zone 
in meter 

100s 

200s + 300s 

400s + 500s 

Total 

Species 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

(B) Aleutian Islands Area 

Depth zone 
in meter 

100s 

200s + 300s 

400s + 500s 

Total 

Species 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Pacific ocean perch 
Rockfish 
Thornyhead 
Total 

Areaa 
M + N 

0 
0 
Q 

0 

10,821 
548 

0 
11,369 

1,985 
4,203 

350 
6,538 

12,806 
4,751 

350 
17,907 

1967/69 

15,971 
2,178 

0 
18,149 

146,587 
482 

4,340 
151,409 

(no 
survey) 

162,558 
2,660 
4,340 

169,558 

·o + P 

5, 185 
0 
0 

5, 185 

2,797 
418 

36 
3,251 

153 
3,830 
1,164 
5, 147 

8, 135 
4,248 
1,200 

13,584 

Year 

4,616 
0 
0 

4,616 

8,115 
2,085 

74 
10,274 

196 
6,367 
3,526 

10,089 

12,927 
8,452 
3,600 

24,979 

1970/71 

153,141 
84,935 

0 
238,076 

263,483 
4,060 
1,282 

268,825 

0 
3,182 

73,183 
76,365 

416,624 
92, 177 
74,465 

583,266 

Total 

9,801 
0 
0 

9,801 

21,733 
3,051 

110 
24,894 

2,334 
14,400 
5,040 

21,774 

33,868 
17,451 
5,150 

56,469 

1977 

138,452 
114,552 

6,593 
259,597 

49,812 
16,695 
10,127 
76,634 

0 
8,151 

31,583 
39,734 

188,264 
139,398 
48,303 

375,965 

aAreas are: M + N, northern part; 0 + P, central part; Q, southern part. 



Year 

(A) 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

( B) 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table 20. Pacific ocean perch catch and effort data of stern 
trawlers in the Japanese mothership-longline-North 
Pacific trawl fishery by vessel class in the eastern 
Bering Sea Slope Region, 1968-78 (Doc. 2213). 

Vessel classa 

3 4 5 6 7 8 9 

Catch in metric tons 

895 3,847 695 1,938 378 10,012 l, 776 
361 3,709 102 258 94 4,037 2, 103 

77 215 78 55 301 3,168 l, 495 
96 1,558 35 203 992 l, 855 459 

l, 005 317 7 410 313 l, 276 
382 199 487 146 398 
640 90 520 700 609 735 
578 204 343 784 171 293 
323 188 152 772 70 545 
380 357 155 114 193 534 
531 154 178 54 130 545 

Fishing effort in hundred hours trawled 

104 298 26 18 l 67 46 
95 264 17 15 12 95 125 

103 293 18 2 34 122 139 
125 411 21 19 35 146 266 
120 348 29 13 49 140 198 

267 13 16 35 118 397 
290 27 39 37 171 391 
419 55 41 38 158 363 
502 41 5 19 147 360 
444 30 15 5 99 318 
594 56 38 5 99 353 

... continued 
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Table 20. Continued. 

Vessel Classa 

Year 3 4 5 6 7 8 9 

(C) Percentage composition in total ocean perch catch by vessel class 
category 

1968 4 19 3 10 2 49 9 
1969 3 31 l 2 1 34 18 
1970 l 4 1 l 6 58 27 
1971 2 30 l 4 19 35 9 
1972 29 9 + 12 9 37 
1973 22 12 28 9 23 
1974 19 3 15 21 18 22 
1975 23 8 14 32 7 12 
1976 15 9 7 37 3 26 
1977 21 19 8 6 11 29 
1978 32 9 11 3 8 33 

(D) CPUE in m.t. per hour trawled 

1968 .08 . 13 .26 1. 10 2.55 1.50 .39 
1969 .03 • 14 .06 . 18 .08 .42 • 17 
1970 .01 .01 • 04 • 23 .09 .26 • 11 
1971 . 01 .04 .02 • 11 .28 • 13 .02 
1972 .03 .10 .01 .07 .02 .05 
1973 . 01 • 12 • 14 .01 . 01 
1974 .02 .03 • 13 • 19 .04 .02 
1975 .01 .04 .08 .21 .01 .01 
1976 .01 .05 .33 .41 .01 .02 
1977 • 01 . 12 • l 0 .25 .02 .02 
1978 .01 .03 .05 • 12 .01 .02 

l 
aNo data for classes l and 2. 1973-78 data converted to pre-1973 l gross tonnage classification of 

1 
l = 71-100 4 = 301- 500 7 = 1,501-2,500 ' i 
2 = 101-200 5 = 501-1,000 8 = 2,501-3,500 \ 

3 = 201-300 6 = 1001-1,500 9 = 3,501 and above i 
i ', 
) 

~ 
·1 

l r 
'·· 
I 
) 
\ 
} 
\ 
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Table 21. CPUE of Pacific ocean perch caught by Japanese fisheries 
in the Bering Sea and Aleutian Region, tons per haul for 
landbased dragnetters and tons per hour for others 
(Doc. 2170). 

Frozen-
Landbased Frozen-fish Surimi fish Standardized 
dragnet mothership factory factory (frozen-fish 

Area Year fishery Stern trawl trawl trawl factory t.) 

Bering 1973 0.094 0.005 0.009 0.058 0.093 
Slope 1974 0.089 0.021 0.024 0. 132 0. 132 

1975 0.026 0.006 0.007 0. 128 0.087 
1976 0.018 0.005 0.014 0.056 0.054 
1977 0.025 0.017 0.018 0.044 
1978 0.013 0.017 0.012 0.041 

Aleutian 1973 0.355 . 0.308 2.038 1. 861 
Region 1974 0.530 0.523 2.089 2.089 

1975 0.345 0.296 1. 441 1. 320 
1976 0.529 0.372 1. 269 1.543 
1977 0.068 0.466 0.420 
1978 0.041 1. 543 0.350 0.320 
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Year 

(A) 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

(B) 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table 22. Pacific ocean perch catch and effort data for stern 
trawlers of the Japanese mothership-longline-North 
Pacific trawl fishery by vessel in the Aleutian 
Region, 1968-78 (Doc. 2213). 

Vessel classa 
4 5 6 7 8 

Catch in metric tons 

12,157 280 32 2,711 6,787 
7,290 440 0 4,839 1,125 
2,384 1,227 0 7,741 249 
3,322 889 1,038 4,984 2,249 
3,527 1,318 645 2,035 188 
4,596 0 995 1,881 0 

10,679 1,564 1,326 2,507 25 
3,916 972 764 1,815 666 
4,862 838 786 1,600 83 
2,802 771 219 580 37 
2,342 480 140 855 183 

Fishing effort in number of hours trawled 

8,575 155 8 216 759 
1,952 333 0 910 178 
1,755 600 0 976 161 
4,543 634 383 720 785 
6,533 546 492 388 114 
3,989 0 658 530 36 

13,908 1,816 964 529 70 
12,333 1,233 543 521 509 
10, 179 897 698 561 251 
7,594 1,095 248 400 89 
8,820 957 206 595 315 

9 

532 
144 
82 

449 
135 

0 
16 
0 
0 
0 
0 

772 
38 
25 

174 
56 
0 

22 
0 
0 
0 
0 

.•. continued 
l 
i 
j 
l 

l 
) 

i 
\ 

I 
1 

l 
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Table 22. Continued. 

Vessel classa 
Year 4 5 6 7 8 9 

(C) Percentage composition of total ocean perch catch by vessel classb 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

54 
51 
20 
26 
45 
62 
66 
48 
60 
63 
58 

l 
3 

10 
7 

17 
0 

10 
12 
10 
17 
12 

(D) Catch in m.t. per hour trawled 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

1.4 
3.7 
1.4 
0.7 
0.5 
l. 2 
0.8 
0.3 
0.5 
0.4 
0.3 

2.4 
1.3 
2.0 
1.4 
2.4 

0.9 
0.8 
0.9 
0.7 
0.5 

+ 
0 
0 
8 
8 

13 
8 
9 

10 
5 
3 

4.0 

2.7 
l. 3 
l. 5 
1.4 
1.4 
l. l 
0.9 
0.7 

12 
34 
66 
38 
26 
25 
16 
22 
20 
13 
21 

12.6 
5.3 
7.9 
6.9 
5.2 
3.5 
4.7 
3.5 
2.9 
l. 5 
1.4 

30 
8 
2 

17 
2 
0 
0 
8 
l 
l 
5 

8.9 
6.3 
l. 5 
2.9 
l. 6 

0.4 
l. 3 
0.3 
0.4 
0.6 

2 
l 
l 
3 
2 
0 
+ 
0 
0 
0 
0 

0.7 
3.8 
3.3 
2.6 
2.4 

0.7 

aNo data for classes l, 2, and 3 which are mainly side and pair trawls. 
1973-78 data converted to pre-1973 gross tonnage classification of: 

l = 71-100 
2 = 101-200 
3 = 201-300 

4 = 301- 500 
5 = 501-1,000 
6 = 1,001-1,500 

7 = 1,501-2,500 
8 = 2,501-3,500 
9 = 3,500 and above 

brotals may fall short of 100% because of rounding method. 
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Table 23. Historical catches of blackcod in metric tons by area 
and nation, 1958-78 (Doc. 2213). 

Bering Sea Aleutian Region 

Year Japana U.S.S.R. Total Japana R.O.K. U.S.S.R. Total 

1958 32 32 b 
1959 393 393 b 
1960 1,861 1,861 b 
1961 26, 182 26, 182 b 
1962 28,521 28,521 b 

1963 18,404 18,404 b 
1964 8,262 8,262 975 975 
1965 8,240 8,240 360 360 
1966 11,981 11,981 1,107 1, 107 
1967 13,457 274 13, 731 1,383 1,383 

1968 14,597 4,256 18,853 1,661 1,661 
1969 17,009 1,579 18,588 1,804 1,804 
1970 9,627 2,874 12,501 1,277 1,277 
1971 12,410 2,830 15,240 2,571 170 2,741 
1972 13,231 2, 137 15,368 3,307 269 3,576 

1973 6,395 1,220 7,615 2,875 134 3,009 
1974 5,081 77 5,158 2,506 14 2,520 
1975 3,384 38 3,422 1,538 79 1,617 
1976 3,267 29 3,296 1,573 61 1,634 
1977 2, 109 0 2, 109 1,631 86 0 1,717 
1978 1,007 0 1, 139c 798 23 0 821 

aJapanese catch is reported by fishing year (November-October). All 
other catches are reported by calendar year. 

bincluded in the Bering Sea catch totals. 

Cincludes 127 m.t. by R.O.K. and 5 m.t. by Taiwan. 

b 
b 
b 
b 
b 

b 

Source: INPFC Doc. 1883 and pers. comm., T. Sasaki, Far Seas Fisheries 
Research Lab., Shimizu, Japan. U.S.S.R. data from U.S.-U.S.S.R. 
fishery statistic exchange. 



Table 24. Blackcod catch per unit effort trends in the eastern Bering Sea and Aleutian Region 
(Doc. 2213). 

Eastern Bering Sea Aleutian Region 
CPUE l CPUE 2 CPUE 3 CPUE 5 CPUE l CPUE 2 CPUE 3 CPUE 4 CPUE 5 

1964 61 93 2.4 139 141 3. l 
1965 54 105 3.0 110 183 4. l 
1966 139 166 4.5 229 233 6.3 
1967 210 216 6.2 151 277 275 7. l 154 
1968 143 140 5. l 134 165 161 5.9 259 

1969 189 187 6.9 142 184 183 7. l 318 
1970 231 241 8.7 50 189 241 9.4 112 
1971 120 185 5.6 76 165 202 9.4 4.5 222 
1972 50 117 3.3 62 203 208 11. 6 11 .8 123 
1973 47 148 6.0 41 192 204 7.7 4.6 115 

1974 141 164 7.4 24 187 208 7.8 4.4 44 
1975 68 131 4.9 13 98 168 6.0 1.8 30 
1976 69 147 5.6 6 71 114 4.5 7 
1977 73 5.4 4 70 108 4.0 1. l 4 
1978 16 l 24 17 

CPUE 1: U.S. estimate, kg per 10 hachi longline units. 
CPUE 2: Japanese estimate, kg per 10 hachi longline units. 
CPUE 3: Japanese estimate, m.t. per vessel-day fishing by longliners. 
CPUE 4: U.S. estimate, m.t. per vessel-day fishing by longliners. 
CPUE 5: U.S. estimate, kg per hour trawling by landbased stern trawlers. 

__, 
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Table 25. Herring catches (m.t.) by nation in the eastern Bering Sea by fishing and calendar 
year for 1959-78 (Doc. 2213). 

Gillnet Total catch 
Fishing year Trawl Fi Shery Fishery U.S. Fishing year Calendar year 
(July-June) U.S.S.R. Japan Japan Fishery Year Catch 

1959-60 10,000 a 10,000 1960 10,403 
1960-61 9,800 a 9,800 1961 10,572 
1961-62 24,450 a 24,450 1962 24,763 
1962-63 47,060 a 47,060 1963 47,060 
1963-64 38,950 a 18 38,968 1964 39,830 
1964-65 10,000 1,362 0 11,362 1965 10,896 
1965-66 5,000 3, 117 0 8, 117 1966 8,385 
1966-67 a 2,831 30 122 a 1967 
1967-68 9,800 9,486 818 83 20,187 1968 60,705 
1968-69 75,379 50,857 1,949 45 128,230 1969 129,482 
1969-70' 92,228 23,901 1,585 32 117,746 1970 145,579 
1970-71 60, 126 24,236 4,603 18 88,983 1971 46, 148 
1971-72 67,546 13, 143 472 88 81,250 1972 60,546 
1972-73 39,999 346 1,878 78 42,301 1973 36,352 
1973-74 16,810 219 3,337 114 20,480 1974 25,549 
1974-75 15,039 2,663 736 51 18,489 1975 16,066 
1975-76 9,518 3, 119 2,668 8 14,922 1976 30,635 
1976-77 18,097 11,337 551 2,550 29,985 1977 21,287 
1977-78 8,340 2,703 0 7,305 18,348 1978 16,288 
1978-79b 6,133 l, 804 198 12,000 20, 135 

aNot available. 
bpreliminary. 

Data Source: 

a 

U.S.S.R. 1960-64: Fishing season (November-April) from Shaboneev (1965) and Rumyantsev and Darda (1970) 
1964-66: U.S. Fish and Wildlife Service foreign fishery surveillance reports, Alaska Region 
1968-76: Furnished by the U.S.S.R. under provisions of U.S.-U.S.S.R. fisheries agreements 
1977: Data provided by the U.S.S.R. under provisions of P.L. 94-265. 

Japan 1960-63: Forrester, et al., 1978; 1964-76: Fishery Agency of Japan 
1977: Data provided by Japan under provisions of P.L. 94-265. 

U.S. Alaska Department of Fish and Game; excludes subsistence catches. 
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Year 

1973 
1974 
1975 
1976 
1977 
1978 

Table 26. Catch (m.t.) and CPUE of squid from Japanese fisheries in the eastern Bering Sea and 
Aleutian Islands (Doc. 2170). 

CATCH 

Bering Sea 
Grand Surimi Surimi Frozen-fish Frozen-fish Landbased 
total Total mothership factory t. mothership factory t. dragnetter* 

745 743 735 8 
993 985 35 933 17 

4,346 1,623 40 680 793 110 
5,889 5,391 5 715 567 709 3,395 
7,666 5,603 198 912 1,049 3,444 
9,093 7,015 220 l, 744 2,122 2,929 

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

Year 

1973 
1974 
1975 
1976 
1977 
1978 

Total 

2 
8 

2,723 
498 

2,063 
2,078 

Frozen-fish 
mothers hip 

2,329 
39 

*Including the catch in western Bering Sea~ 

Aleutian Region 
Frozen-fish 
factory t. 

2 
8 

394 
100 
353 
582 

Landbased 
dragnetter 

359 
1,710 
1,496 

... continued 
_, 
co _, 



Table 26. Continued. 

Eastern Bering Sea 

Surimi Frozen-fish Frozen-fish 
factory mothers hie factory 

Year trawl Stern trawl trawl 

1973 0.014 0.001 
1974 0.016 0.001 
1975 0.012 0.030 0.008 
1976 0.014 0.023 0.032 
1977 0.024 0.018 
1978 0.045 0.028 

Unit: Tons per hour fished. 

CPUE 

Standardized 
(Surimi Frozen-fish 
factory mothers hip 
trawl) Stern trawl 

0.014 
0.016 
0.012 0. 190 
0.025 0.005 
0.026 
0.044 

Aleutian Region 

Frozen-fish 
factory 
trawl 

0.001 
0.002 
0. 154 
0.028 
0.037 
0.052 

Standardized 
(Frozen-fish 
factory 
trawl 

0.001 
0.002 
o. 154 
0.021 
0.037 
0.052 

_, 
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Figure 1. 

262 

Geographical distribution 
of effort in 1978 by pair 
trawlers (in hours) 
attached to motherships 
(Doc. 2171 ) . 
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Figure 3. 
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Figure 4. 
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Figure 5. Size composition of pollack taken in the Aleutian Basin (by 
research vessels) and on the continental shelf (by commercial 
pair trawlers) in 1977 and 1978 (Doc. 2176). 

187 



188 

60 

~ 45 -:::, 
0 
.t: 

C. 
.t: 
o· 
8 30 .... -... E -w 
:::) 
o.. 15 (.) 

0 

160 

120 
N 
E 
0 
0 
0 
o' 

80 --O> 
~ 

w 
:::) 
a.. 
(.) 40 

.. 

JAPANESE PAIR TRAWL DATA 

- SEPTEMBER-MARCH 
-- SEPTEMBER-DECEMBER 

70-71 72-73 . 74-75· 
Fishing year 

U.S. RESEARCH VESSEL DATA 

76-77 78-79 

/ 

0 ------· _______________ ____. 

Figure 6. 

70 71 ·12 73 74 75 76 77 73 
Calendar year 

Relative abundance of yellowfin sole as shown by 
Japanese pair trawl data and by U.S. research vessel 
surveys. Breaks in the trend lines indicate changes in 
fishing techniques (Doc. 2213). 

I 

i 
I 

i 
I 

1 
1 
1 
1 

I 
J 



□ □ □ 

□ D □ 

D □ D 
ALL AGES COMBINED 

1,200 -

- -
900 • 

--600 • 

300 • 

66 

D 

□ 

D 

□ 
71 

D 

n 

67 

-O 
66 

0 
0 

.... -

0 ..._ _ _.._.__ _ _.i,..i...,.._ ......... 1-._...L..J. ___ L...I._--L..L.J.--

1973 1974 1975 1976 1977 1978 
Year 

Figure 7. Biomass estimates for the exploitable population of 
yellowfin sole by age and for ages combinetj from the 
crab-groundfish comparative area. An estimate is also 
shown for the total survey area in 1978. Year classes 
for certain ages are given with appropriate bars (Doc. 2213). 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

REPORT OF THE NORTHEAST PACIFIC PANEL 

1979 October 26 

1. INTRODUCTION 

APPENDIX 2(8) 
(Doc. 2244) 

At the 1978 Annual Meeting of the International North Pacific 
Fisheries Commission, the Standing Committee on Biology and Research 
restructured its sub-committees. The Sub-Committee on Non-Anadromous 
Species was created which encompassed the responsibilities of the 
now-abolished Sub-Committees on Bering Sea and Northeast Pacific 
Groundfish. These former sub-committees have been replaced by panels, 
subordinate to the new Sub-Committee on Non-Anadromous Species. 

This report is the first in the new series dealing with 
northeast Pacific groundfish. Although the series is new, the format 
and subject matter have not changed appreciably. The general subjects 
remain: Commercial Fisheries; Biology and Assessment of Stocks; and 
Field Research Activities. A total of 33 documents were submitted in 
1979, of which 7 were limited-edition, single-copy, or computer 
printouts deposited with the Secretariat, and not reviewed in this 
report. All documents submitted in 1979 are listed in the last 
section of the report, the titles of which appear in Doc. 2224. 

In accordance with the format established for meetings of the 
Sub-Committee on Non-Anadromous Species, this report was prepared by 
S.J. Westrheim of Canada as the Rapporteur of the Northeast Pacific 
Panel and submitted to the panel, reviewed, revised, and adopted 
during its meetings of October 22-24 and 26. 

The panel selected I. Ikeda of Japan as Chairman and 
S.J. Westrheim of Canada as Editor. 

The panel expresses its appreciation to R.J. Myhre of the 
International Pacific Halibut Commission for his consultations on the 
halibut resource of the Northeast Pacific. 

National sections designated the following to participate in 
the panel meetings: 
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CANADA 

JAPAN 

UNITED STATES 

Member 
Advisers 

Member 
Advisers 

Member 
Advisers 

B.M. Leaman 
S.J. Westrheim 
R.J. Beamish 

K. Okada 
I. Ikeda 
H. Yamaguchi 
T. Sasaki 
K. Wakabayashi 
M. Miyahara 

J.W. Balsiger 
F.M. Fukuhara 
L.L. Low 
R.G. Bakkala 

Interpreter for the sessions was Chuta Funayama. 

2. FISHERY RESTRICTIONS 

( l) Off Canada 

The Territorial Seas and Fishing Zones Act proclaimed 
exclusive control of fisheries within 200 miles of the Canadian coast 
and became effective on January 1, 1977. Five fishing management zones 
were created; zones 5-5 and 5-4 are equivalent to the Charlotte Area; 
zones 5-1 to 5-3 form the Canadian portion of the Vancouver Area. 
Fishery restrictions in effect for foreign nations in 1979 were as 
follows: 

Species 

Japan 
Blackcod 
Hake 

Poland 
Hake 

U.S.S.R. 
Hake 

Cooperative ventures (hake) 
Canada and Poland 
Canada and U.S.S.R. 

United States 
Groundfish 
(-81% rockfish) 

Area 

Zone 5 
Sub-zone 5-2 

Sub-zone 5-2 

Sub-zone 5-2 

Sub-zone 5-1 
Sub-zone 5-1 

Sub-zones 5-1 
to 5-4 
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Restrictions 

l, 000 m. t. 
6,000 m.t. 

6,700 m.t. 

3,000 m.t. 

3,000 m.t. 
6,000 m. t. 

3,250 m.t. 



(2) Off United States 

The U.S. Fishery Conservation and Management Act of 1976 
became effective March 1, 1977. Under this Act fishery restrictions 
in the form of catch quotas, time-area closures, gear/vessel 
limitations, and species prohibitions have been in effect since 1977. 
The complete regulations are rather intricate and lengthy, and are 
published by the U.S. Government Printing Office in the Federal 
Register. In general, catch limitations by species are given below: 

Species 1977 1978 

Gulf of Alaska total a 11 owab le catch (m. t.) 

Po 11 ock 150,000 168,800 
Pacific ocean perch 30,000 25,000 
Other rockfishes 5,000 7,600 
Flounders 23,500 ..... 33,500 
Blackcod 22,000 15,000 
Atka mackere 1 22,000 24,800 
Pacific cod 6,300 40,600 
Squid no value established 2,000 
Rattai ls 
A 11 others 16,200 16,200 

Washington-Oregon-California total allowable catch (m.t.) 

Pacific hake 
Jack mackerel 
All flounders 
Blackcod 
Pacific ocean perch 
Other rockfishes 
All others 

3. COMMERCIAL FISHERIES 

(1) Japan 

150,000 130,000 
55,000 55,000 
31,000 31,000 
7,000 7,000 
1,000 

18,000 18,000 
4,200 4,200 

(a) The 1978 season (January-December) (Doc. 2172) 

1979 

168,800 
25,000 

7,600 
33,500 
13,000 
26,800 
34,800 
5,000 

13,200 
16,200 

198,000 
55,000 
31,000 
7,000 

18,000 
4,200 

Japanese groundfish fisheries in the northeast Pacific during 
1978 continued to be conducted under regulations brought about by the 
U.S. Fisheries Conservation and Management Act of 1976 which became 
effective March 1977, and the extension of Canadian fisheries 
jurisdiction to 200 miles under the Territorial Seas and Fishing Zones 
Act, which became effective January 1977. 
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In 1978, 42 trawlers and 22 longline-gillnetters were licensed 
to operate in the northeast Pacific (Fig. 1) as the North Pacific trawl 
and the North Pacific longline-gillnet fisheries (Table 1). These 
figures were the same as those in 1977. The number of vessels actually 
operating in the area in 1978 were 23 and 22, respectively. Two types 
of gear (stern trawl and longline) were used. 

Total stern trawl effort in 1978, at 28,203 hours, was 8,164 
hours (22.4%) less than in 1977 (Table 2). Of the total trawl effort, 
27,841 hours, or 98.7%, was expended in United States waters and 362 
hours, or 1.3%, in Canadian waters. A higher proportion of the effort 
occurred in U.S. waters in 1978 than in 1977. 

Total fishing effort of the North Pacific longline-gillnet 
fishery was 890,810 hachi, a decrease of 23.4% compared with that of 
1977 (Table 2). Of the total effort, 85.4% (760,410 hachi) was 
expended in United States waters and 14.6% (130,400 hachi) in Canadian 
waters; that is, the main fishing operations by the North Pacific 
longline-gillnetters were conducted in United States waters. No 
operations by gillnet were conducted in 1978. 

Geographical distribution of the total effort (stern trawl and 
longline) is summarized in Table 3. The pattern for longline effort 
shows that effort in the Shumagin and Chirikof Areas (Fig. 1) has 
increased since 1977. This is because all Japanese longline fishing 
operations have been eliminated from the Southeastern Area. Effort in 
the Shumagin and Chirikof Areas in 1978 totalled 50% of the total 
longline effort. The main fishing grounds for stern trawlers in this 
area were in the Kodiak and Yakutat Areas where 70% of the total stern 
trawl effort was expended in 1978. In 1978, Japanese trawl operations 
were not conducted in the Charlotte Area nor in areas south of the 
Vancouver Area. 

Table 4 shows the catches made by Japanese groundfish 
fisheries, by gear and by species, in the Northeast Pacific Region 
during calendar year 1978, as compared with those in the previous 
year. Total catch by trawl and longline gear in 1978 amounted to 
69,742 m.t., a decrease of 35.4% from the 107,972 m.t. in 1977. 
Increases occurred in 1978 in Pacific cod (+5,877 m.t.) and Others 
(+4,999 m.t.) and decreases occurred in Pacific ocean perch (-17,378 
m.t.), blackcod (-8,267 m.t.), pol lock (-16, 108 m.t.), arrowtooth 
flounder (-1, 106 m.t.) and Other flounders (-1,310 m.t.). These 
changes were caused by changes in regulations. 

Total catch of the North Pacific trawl fishery (stern trawl 
gear) was 54,896 m.t., a decrease of 36,274 m.t. (39.8%) from 1977 
(Table 4). Catches by main species were pollock (25,825 m.t.), 
arrowtooth flounder (11,316 m.t.) and Pacific ocean perch (3,887 m.t.). 
Catch by the surimi-factory trawlers was 5,597 m.t., a sharp decrease 
of 14,820 m.t. (72.6%) from 1977. Operations of the surimi-factory 
trawlers were conducted only in United States waters. As for the 
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frozen fish factory trawl, the total catch amounted to 49,299 m.t., a 
decrease of 21,454 m.t. (30.3%) from 1977. Of the total catch, 93% was 
taken in United States waters. 

Total catch by the North Pacific longline-gillnet fishery (all 
by longline gear) in 1978 amounted to 14,846 m.t., a decrease of 11.6% 
from 1977 (Table 4). Of the total catch, 85.3% (12,670 m.t.) was 
caught in United States waters and 14.7% (2,176 m.t.) in Canadian 
waters. Principal species caught were blackcod (8,656 m.t.) and 
Pacific cod (5,447 m.t.). 

Of the total 1978 catch of blackcod, 50% was from the 
Kodiak-Yakutat Region, 15% from each of the Shumagin and Charlotte 
Areas, and 11% from the Chirikof Area (Table 5); 96% was caught by 
longlines and 4% by stern trawls. In 1977, percentages were lower for 
all areas except Southeastern (21.5% in 1977; 0.4% in 1978). 

For Pacific ocean perch, 80% of the total 1978 catch was from 
the Kodiak-Southeastern Region (Table 5) and almost all was caught by 
stern trawl gear. Percentage contributions by area were similar for 
1977 and 1978, except for Charlotte Area (10.0% in 1977; 0.2% in 1978). 

(b) The 1979 season (January-July) (Doc. 2172) 

Japan licensed 40 trawlers and 22 longline-gillnetters, 
respectively, for the North Pacific trawl and the North Pacific 
longline-gillnet fisheries in 1979; about the same as in 1978. 
According to preliminary information, total catch during January-July 
amounted to 24,381 m.t., a decrease of 28.0% from the catch made during 
the same period in 1978 (Table 6). Of the total catch, 35% (8,413 m.t.) 
was pollack; 22% (5,407 m.t.) flounders; 13% (3,253 m.t.) blackcod; and 
12% (2,862 m.t.) Pacific cod. In comparison with 1978, there was an 
increase in catch of Pacific cod and squid (Table 6). Decreases were 
noted in catch of pollack, blackcod, Pacific ocean perch, flounders, 
Atka mackerel, and Others. 

Of the total catch, 47% was taken from the Kodiak Area, 21% 
from the Shumagin Area, 11% from the Yakutat Area, 10% from the 
Southeastern Area, 9% from the Chirikof Area, and 2% from other areas 
(Table 6). 

(2) Canada-United States 

(a) Halibut 

Details on the Canada-U.S. halibut fishery are included in 
Section 4 (BIOLOGY AND ASSESSMENT OF STOCKS). 

(b) Groundfish other than halibut (Docs. 2130, 2200, and 2207) 

Information on the United States groundfish landings in 1978 
was not available. Document 2200 contained groundfish statistics of 
the United States by species for 1961-77. 

2244-App.2(8)--5 

199 



200 

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

Canadian groundfish landings in 1978 totalled 31,784 m.t., 
28.3% more than in 1977 (Doc. 2130, App.3) (Table 7). Principal 
species were Pacific cod (21%), Other rockfish {21%), Pacific ocean 
pe~ch (12%), and dogfish (10%). Trawl landings were 27,234 m.t. 
(86%). In the trawl landings, principal species were Pacific cod 
(6,668 m.t.), -Other rockfish (6,147 m.t.), and Pacific ocean perch 
(3,861 m.t.). In landings of other gear, principal species were 
dogfish (2,185 m.t.) and lingcod (1,096 m.t.). 

Origin of Canadian trawl landings in 1978 were Charlotte 
(21,032 m.t.) and Vancouver (6,202 m.t.) Areas (Table 8). Other 
rockfish (5,808 m.t.) were the most important species landed from 
Charlotte Area and Pacific cod {2,808 m.t.) was the most important 
species landed from Vancouver Area. For other gear~ landings were 
3,848 m.t. (mostly dogfish) from Vancouver Area, 696 m.t. (mostly 
blackcod) from Charlotte Area, and 6 m.t. (mostly Other rockfish) from 
Southeastern Area. 

The Canadian trawl fleet increased 6% to 107 vessels in 1978 
(Table 9). Mean size of these vessels was 92.2 gross tons, compared to 
84.9 in 1977, and 44.6 (82 vessels) in 1964. Mean tonnage of vessels 
fishing at least six months was 111. 1 (47 vessels) in 1978, compared to 
100.8 in 1977 (43 vessels). 

(c) Shrimp (Docs. 2200 and 2205) 

In 1978, Canada-U.S. shrimp landings totalled more than 
63,000 m.t. (Table 10). United States landings were not available for 
the Eureka-Conception Region. Canadian total was 1,347 m.t., all from 
the Charlotte-Vancouver Region. Most of the reported United States 
landings originated from the Shumagin-Chirikof Region (32,627 m.t.) and 
the Columbia Area {25,418 m.t.). 

{3) U.S.S.R. 

(a) Off Alaska (Doc. 2211) 

Soviet fishing in the Gulf of Alaska during 1978 was limited 
to a trawl fishery for groundfish. The total catch was 62,637 m.t., 
down from 64,700 m.t. in 1977. Principal species taken were pollock 
{41,956 m.t.) and Atka mackerel (18,387 m.t.). Other species taken 
were squid, flounders, Pacific cod, blackcod, Pacific ocean perch, 
Other rockfish and Other fish. 

(b) Off Canada (Doc. 2216) 

Hake was the target species of the Soviet trawl fleet off 
Canada's Pacific coast in 1978. The total 1978 Soviet hake catch was 
700 m.t., up from 560 m.t. in 1977. 
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(c) Off Washington-California (Doc. 2198) 

The 1978 Soviet fishery in this region is mainly for hake 
(70,106 m.t.), with small catches of jack mackerel (673 m.t.), rockfish 
(~00 m.t.), blackcod (57 m.t.), flounders (2 m.t.), and Other fish (94 
m.t.). The total amounted to 71,432 m.t. 

(4) Republic of Korea (Doc. 2166) 

During 1978, vessels from the Republic of Korea (R.O.K.) 
trawled for various groundfish species in the Shumagin, Chirikof, and 
Southeastern Areas, and longlined for blackcod in the Shumagin-Yakutat 
Region. Total trawl effort was 5,387 hrs, and total longline effort 
was 3,029 hrs (3,557,300 hooks) soaking time. Total catch for the 
combined fisheries was 37,024 m.t.; 36,412 m.t. by trawl and 612 m.t. 
by 1 o n g 1 i n e ( Tab 1 e s 11 and 1 2 ) . 

Principal species in the trawl catch was pollock (28,524 
m.t.), 98% of which was caught in the Shumagin Area. Pacific ocean 
perch catch was 3,535 m.t., and Pacific cod catch was 1,285 m.t. 

(5) Polish People's Republic (Doc. 2157) 

During 1978, vessels from the Polish People's Republic 
(P.P.R.) participated in the hake fishery in the Vancouver-Eureka 
Region during July-October, and the pollock fishery in the Kodiak Area 
during November. Total catch was 29,373 m.t.; 1,269 m.t. from the 
Kodiak Area and 28,104 m.t. from the Vancouver-Eureka Region (Table 13). 
Hake catch was 27,671 m.t., all from the Vancouver-Eureka Region 
(20,129 m.t. from the Columbia Area). Pollock catch was 1,229 m.t., 
all from the Kodiak Area. 

4. BIOLOGY AND ASSESSMENT OF STOCKS 

(1) Halibut 

At the request of the panel, the IPHC representative presented 
information on halibut in the northeast Pacific. He noted that in 
1979, a new management regime began as a result of the introduction of 
the 200-mile economic zones, established by Canada and United States. 
IPHC continues to manage the halibut resource under a temporary 
agreement. New regulations included prohibition of United States 
vessels from fishing in Canadian waters, and a phase-out by 1981, of 
Canadian vessels fishing in United States waters. In addition, 
Canadian vessels are limited to a quota of 3 million lbs (1,361 m.t.) 
during 1979-80; 2 million lbs (907 m.t.) in 1979 and 1 million lbs 
( 454 m. t. ) in 1980. 
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(a) Catch statistics (Doc. 2201) 

In 1978, total effort expended for halibut by the Canada-U.S. 
fleet was 352,000 skates (394,800 in 1977), and total catch was 12,863 
m.t. (12,786 m.t.) in 1977. In IPHC Area 3, total effort was 175,400 
skates (203,300 in 1977), and total catch was 7,421 m.t. (7,466 in 
1977). Corresponding CPUEs were 0.042 m.t./skate in 1978, and 0.037 
m.t./skate in 1977. In IPHC Area 2, total effort was 176,600 skates in 
1978 (191,500 in 1977), and total catch was 5,442 m.t. (5,320 m.t. in 
1977). CPUEs were 0.031 m.t./skate in 1978, and 0.028 m.t./skate in 
1977. 

(b) Incidence and incidental catches 

(i) Gulf of Alaska (Doc. 2211) 

In non-U.S. trawl catches, halibut incidence, based on U.S. 
observer reports, ranged from 0. l to 10.9 fish/m.t. total catch 
(Table 14). Incidence was similar for small and large trawlers, 
regardless of nationality, except for U.S.S.R. trawlers operating in 
the Shumagin Area--0.2-5.3 fish/m.t. ~ 10.9 fish/m.t., respectively. 

In Japanese longline catches, halibut incidence was 1.4-2.7 
fish/m.t. in shallower water (<500 m) where the target species was 
Pacific cod, and 0.1-0.5 fish/m.t. in deeper water (>500 m) where the 
target species was blackcod (Table 14). Mean weight of incidentally 
caught halibut from all gear ranged from 1.88 to 10.74 kg (Table 14). 
In trawl catches, mean weights were largest in the Kodiak and Yakutat 
Areas. In longline catches, mean weights were larger in catches from 
deeper water (>500 m). No sampling was conducted on board R.O.K. 
longliners. 

Estimated 1978 catch of incidentally caught halibut by the 
non-U.S. trawl and longline fisheries in the Shumagin-Southeastern 
Region was 293,000 fish (1,289 m.t.), substantially less than the 
estimated 1977 catch of 413,000 fish (Table 15). Document 2211 
attributes this decrease principally to the reduced catch by these 
fisheries--165,000 m.t. in 1978 and 200,000 m.t. in 1977. The 
Shumagin-Chirikof Region accounted for 86% of the incidental halibut 
catch. Distribution of catch by nation was: 43% R.O.K.; 34% Japan; 
and 23% U.S.S.R. Distribution by vessel and gear type was 85% large 
trawler, 9% small trawler, and 6% longliner. 

(ii) Off Canada (Doc. 2216) 

Foreign trawl catches were at best lightly monitored by 
Canadian observers in the Charlotte-Vancouver Region, as primary 
sampling emphasis shifted to the Japanese longline fishery for 
blackcod. Target species was hake for non-U.S. trawlers operating off 
Canada in 1978, and halibut incidence was anticipated to be low. 
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In the Japanese longline catches, halibut incidence ranged 
from 0.01 to 0.4 fish/hachi (0.2-11.3 fish/m.t. blackcod) (Table 16). 
Incidence generally decreased from north to south and from 
January-March to Julr-September. Estimated total incidental catch of 
halibut by the Japanese longline fleet was 2,141 fish. Weight could 
not be estimated because all halibut were released before the gear was 
brought on board and hence neither length nor weight of individual 
specimens was collected. 

(iii) Off Washington, Oregon, and California (Doc. 2198) 

For the non-U.S. trawl fishery in the U.S. portion of the 
Vancouver-Monterey Region, U.S. observers reported the halibut 
incidence was low--0.004 halibut/m.t. total catch in Soviet catches in 
the Columbia Area and 0.0002 halibut/m.t. total catch in Polish 
catches, also in the Columbia Area. Mean weight of incidentally caught 
halibut was 6.3 kg on Soviet vessels and 4 kg (only one fish observed) 
on the Polish vessels. Target species was hake for both Soviet and 
Polish fleets. Estimated total incidental catch of halibut was 240 
fish (1.4 m.t.). No halibut were caught by U.S. vessels participating 
in the joint-venture fisheries with U.S.S.R. processors. 

(c) Tagging (Doc. 2201) 

During 1977-78, IPHC tagged and released 2,933 halibut; 1,471 
in 1977 and 1,462 in.1978 (Table 17). Bering Sea releases totalled 
539, and northeast Pacific releases totalled 2,394. In the northeast 
Pacific, principal release areas were Kodiak (1,643) and Charlotte 
(616). 

During 1977-78, a total of 216 IPHC tagged (all years) halibut 
were recaptured (for which recapture area was known)--24 from releases 
in the Bering Sea and 192 from the northeast Pacific (Table 18). Of 
the 24 halibut tagged in the Bering Sea, 14 were recaptured in the 
Bering Sea, and 10 were recaptured in the northeast Pacific--1 in 
Chirikof Area; 3 in Kodiak Area; 3 in Yakutat Area; and 3 in 
Southeastern Area. Of the 192 tagged in the northeast ~acific, none 
were recaptured in the Bering Sea. For halibut tagged in the 
Chirikof-Yakutat Region, recaptures mostly occurred eastward of, or in, 
the tagging area, whereas for Charlotte Area, recaptures occurred 
northward of, or in, the tagging area. These records have not been 
adjusted for fishing effort. 

(d) Stock Assessment (Doc. 2201) 

Annual trawl surveys of juvenile halibut (<65 cm) in the Gulf 
of Alaska were continued in 1977 and 1978. For inshore grounds, total 
catch of age 0-9 halibut was 3,026 fish in 1977, and 4,422 fish in 1978 
(Table 19). Principal year class (based on numbers caught) was 1976 in 
1977 (1,386 fish) and 1977 (2,573 fish) in 1978. For offshore grounds, 
total catch was 2,719 fish in 1977 and 4,214 fish in 1978. The 
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principal year class in 1977 was 1973 (793 fish), and in 1978 there 
were two principal year classes--1976 (l, 187 fish) and 1973 (922 fish). 

The IPHC representative reported that the relatively poor 
adult stock condition remained unchanged,·but trawl surveys suggest 
some improvement in abundance of juvenile halibut. However, benefits 
to the commercial fishery are several years ahead. 

(2) Rockfish 

(a) Catch and species composition 

(i) Gulf of Alaska (Doc. 2211) 

In the Gulf of Alaska (Shumagin-Southeastern Region), total 
rockfish catch for 1978 was 10,059 m.t., about half the 1977 catch of 
20,106 m.t. (Table 20). Of the total catch, about 44% (4,391 m.t.) was 
taken in the Shumagin Area. Contributions from the remaining areas 
were: 18% in Yakutat; 17% in Kodiak; 13% in Southeastern; and 9% in 
Chirikof. Pacific ocean perch total catch was 8,166 m.t. (81% of 
rockfish catch) and predominated (76-89%) in rockfish catches from all 
areas. Second most important species was Sebastes polyspinis whose 
total catch was 554 m.t. (5%). 

(ii) Off Canada (Doc. 2207) 

Off Canada (Charlotte-Vancouver Region), 1978 rockfish 
landings by Canadian vessels totalled 10,018 m.t.--9,612 m.t. in the 
Charlotte Area and 406 m.t. in the Vancouver Area (Table 21). 
Comparable values for 1977 were 7,581 m.t. (total), 6,911 m.t. 
(Charlotte), and 670 m.t. (Vancouver) (Doc. 2130, App.3). Minimal 
trawling effort likely to catch rockfish was expended by foreign 
vessels other than U.S. in Canadian waters. Incidental catch of 
rockfish was negligible in the Japanese longline fishery for blackcod 
off Canada. 

Principal rockfish species in the 1978 Canadian landings from 
the Charlotte-Vancouver Region were S. alutus (39%), S. flavidus (21%), 
S. brevispinis (11%), and S. reedi (Tl%) (Table 21). -No other species 
amounted to more than 4%. -

(iii) Off Washington, Oregon, and California (Doc. 2198) 

In the U.S. portion of the Vancouver-Monterey Region, catch 
statistics and species composition for rockfish were only reported for 
non-U.S. and domestic, joint-venturea trawlers. 

au.s. vessels delivering catches to U.S.S.R. processing vessels 
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Estimated catch (based on U.S. observer reports) of rockfish 
by non-U.S. trawlers fishing off the Washington-California coast 
(Vancouver-Monterey Region) was 703 m.t. (Table 22). Most of this 
catch (620 m.t.) was taken in the ColumGia Area. No rockfish were 
observed in the catches from the Monterey Area. The catch by 
joint-venture vessels was 14 m.t., all in the Columbia Area. 

Principal species in the 1978 non-U.S. trawler catch (703 
m.t.) were S. entomelas (43%) and S. flavidus (31%). S. alutus 
comprised 6%. No other species comprised more than 5%. 

Principal species in the 1978 catch (14 m.t.) of joint-venture 
vessels also were S. entomelas (43%) and S. flavidus (29%). S. alutus 
comprised 7%. -

(b) Trawl surveys 

(i) Gulf of Alaska (Doc. 2215) 

In the Yakutat-Southeastern Region, United States and Canadian 
scientists conducted a trawl survey, during the summer of 1978, of 
rockfish resources from Dixon Entrance to Cape Yakataga. Results of 
this survey were not deemed comparable to those of other surveys 
because of the difference in sampling gear used. The 1978 survey 
excluded depths shallower than 150 m. Trawling stations were randomly 
selected on tracklines, spaced 18.5 km apart, which ran approximately 
perpendicular to the coastline. 

Principal rockfish species, based on overall catch rate, were 
S. varie atus (33 kg/hr), S. brevispinis (29 kg/hr), S. alutus 
T26 kg/hr, S. zacentrus (24 kg/hr), and S. aleutianus (21 kg/hr) 
(Table 23). -For the remaining 17 species-;- overall catch rates did not 
exceed 16 kg/hr. For the aforementioned principal species, catch rates 
were generally higher in the Southeastern Area (39-100 kg/hr) than in 
the Yakutat Area (4-13 kg/hr). Within the Southeastern Area, catch 
rates of S. variegatus, S. brevispinis, and S. zacentrus were higher in 
shallow water (117-185 kg/hr) than deep water (l-15 kg/hr). For 
S. alutus and S. aleutianus, the reverse was true; 85-138 kg/hr vs 0-12 
kg/hr. - -

(ii) Off Washington-Oregon (Doc. 2214) 

In the U.S. portion of the Vancouver-Columbia Region, a trawl 
survey of Pacific ocean perch (S. alutus) was conducted during 
March-April 1979. Purpose of the survey was to provide a biomass 
estimate with more precision than that obtained in 1977. Precision was 
improved by allocating trawling effort in favour of areas of known 
relatively high abundance. Following is the sampling density (stations 
per 100 nm2): 
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Abundance level 
Area High Low 

U.S. portion of Vancouver 
Columbia 

27 
11 

4 
5 

This sampling density was considerably greater than that which 
occurred during the 1977 rockfish survey, particularly in the U.S. 
portion of the Vancouver Area, where the need for improved precision 
was greatest. 

Following are the estimated biomasses for 1979 compared to 
those for 1977: 

19 1979 
U.S.-Vancouver Columbia U.S.-Vancouver Columbia 

Biomass (m.t.) 7,730 
Confidence interval 

(% of point estimate) +112% 

7,000 

+40% 

5,711 

+77% 

8,923 

+37% 

Estimated total biomass in the U.S. portion of the 
Vancouver-Columbia Region was 14,730 m.t. for 1977 and 14,634 m.t. for 
1979. Precision was evidently increased in the U.S.-Vancouver Area; 
from +112% to +77% for the confidence interval expressed as a percent 
of the point estimate. 

Document 2214 concludes that, despite a number of 
reservations, "the increased precision of the 1979 estimates and the 
similarity of the 1977 and 1979 estimates, lends weight to the view 
that the 1977 estimate of perch biomass was not grossly in error. 
Further, the recruitment of new year classes to the fishing grounds 
since 1977 has not resulted in a major increase in the size of the 
Pacific ocean perch populations off Washington and Oregon". 

(c) Stock assessment (Doc. 2170) 

For Pacific ocean perch in the northeast Pacific, Doc. 2170 
noted that Japanese catches in 1978 were down 72% from 1977 because of 
reduced catch quotas imposed by United States and Canada. The 
corresponding decline in CPUE was attributed to the decline of Pacific 
ocean perch as a major target species, because of the drastic reduction 
in catch quota, rather than a decline in abundance of Pacific ocean 
perch. 
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For Other rockfish, Doc. 2170 noted that Japanese catch 
decreased 73% in 1978 (to 800 m.t.) from that in 1977 (3,000 m.t.) and 
this decline was also due to the drastic reduction in catch quotas 
imposed by United States and Canada. CPUEs have also declined because 
of reduced catch quotas. 

(3) Blackcod 

(a) Catch (Docs. 2130, 2195, 2207, and 2212) 

The 1978 all-nation catch of blackcod in that part of the 
northeastern Pacific extending from the Shumagin Area to Vancouver Area 
was 12,829 m.t., down 40% from the 1977 catch of 21,541 m.t., and down 
69% from the peak year of 1972 (41,497 m.t.) (Table 24). In the Gulf 
of Alaska (Shumagin-Southeastern Region), the 1978 catch was only 8,941 
m.t., or 53% of that in 1977, while in Canadian waters 
(Charlotte-Vancouver Region) production was 3,888 m.t., or 82% of that 
in 1977. The decline in the Gulf of Alaska can be attributed to a 
reduced catch limit in 1978 and closure to foreign longlining in the 
Southeastern Area and an easterly part of the Yakutat Area. 

No new (1978) information is available for consideration of 
recent events in the Columbia-Conception Region. 

(b) Stock identification (Docs. 2167, 2168, 2197, 2208, 
and 2213) 

Views of Japanese and U.S. scientists on the stock structure 
of blackcod in the northeast Pacific Ocean are closer than in the 
past. Japanese analysis of tagging data and evaluation of stock 
assessment studies have led them to believe that blackcod from 
California to the Bering Sea constitute a single biological stock, but 
they recognize the need to manage the resource on a regional basis 
because of social restraints. U.S. and Canadian scientists, although 
recognizing that some long range migrations occur and that there is 
probable genetic intermixing among regions, believe that regional 
interchange of blackcod is relatively small. Because of this apparent 
limited interchange of fish and in order to distribute fishing effort 
over the range of the species in the northeast Pacific, the U.S. has 
managed the resource by geographical region (Doc. 2213). These regions 
are: (1) eastern Bering Sea; (2) Aleutian Island waters; (3) the Gulf 
of Alaska; and (4) Washington to California waters. A fifth region 
(British Columbia waters) is managed by Canada. 

Although the recovery rate from Japanese tagging studies 
conducted during 1962-69 was relatively low, results show a significant 
eastward shift into the northeast Pacific. This is particularly 
evident from tagging conducted subsequent to 1965. During 1966-78, a 
total of 60 tag returns were reported of which 29 (48%) were from 
northeast Pacific areas extending from Shumagin to Monterey (10 from 
the Southeastern Area alone). Tagging conducted by Japan in the 
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northeast Pacific in 1971-72 resulted in one reported recapture in the 
Bering Sea and 39 in the northeast Pacific. An eastward shift was 
exhibited by blackcod tagged in the Kodiak and Yakutat Areas, whereas 
returns from tagging in the Vancouver Area suggest a northward movement. 

Japanese scientists are of the view that the extent of 
movement away from tagging sites is underestimated because of several 
factors. In the first place, early taggings (1962-65) involved the use 
of strap tags which appear to have a higher shedding rate than other 
types. Thus, tags were lost in a relatively short time before the fish 
had migrated a great distance. Relatively low rates of recovery in the 
northeast Pacific from the early taggings in the Bering Sea also were 
the result of low fishing intensity. As intensity increased in the 
late 1960s and 1970s so also did the percentage of tag recoveries. 
Finally, not all Japanese vessels have been reporting tag recoveries. 
An analysis to correct for non-reporting in one area (Southeastern) 
suggests that actual recaptures by Japanese vessels were 6 times higher 
than reported which would increase the weight of evidence for migration. 

During 1977-78, extensive tagging of blackcod caught by traps 
was conducted by Canada in the Charlotte and Vancouver Areas. By 
December 1978, 1,010 tagged fish had been recaptured. Of these, 88% 
were recovered within 50 km of the release area and only 3% (27) from 
grounds more distant than 200 km. Most distant recaptures were to the 
westward (Yakutat-Chirikof Areas) and all originated from the Charlotte 
Area. 

These results support earlier United States studies which 
indicated that most recaptures are made in the general area of tagging, 
suggesting the existence of numerous, more or less resident stocks. 
Japanese scientists have noted that approximately 50% of recaptured 
U.S.-tagged blackcod were caught within 6 months of release. Thus, 
initial recaptures may give a biased picture of the amount of 
movement. This same argument can be made in respect to the initial 
(1977-78) Canadian results. 

In addition to the question of the geographical distribution 
of stocks, there is also the problem of determining the bathymetric 
distribution of blackcod in a given area. Preliminary Canadian studies 
indicate the presence of blackcod well beyond the depth range of the 
present fishery--to depths of 2,740 m. Further work is required to 
determine abundance at great depths relative to shallower water and the 
extent of intermingling over the bathymetric range. 

(c) Age and growth (Doc. 2209) 

In Canada, a technique is being developed for determination of 
age from cross-sections of blackcod otoliths. Results yield much 
higher estimates of age than are obtained by more conventional means 
(otolith surface or scales). Although the procedure requires 
validation, these preliminary resu1ts suggest that growth rate is much 
slower than previously believed. 
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(d) Stock assessment (Docs. 2168, 2170, 2195, 2197, and 2212) 

Measurement of year-to-year changes in abundance of blackcod 
in the northeastern Pacific is dependent on CPUE data derived from the 
~apanese longline fishery. For 1978, because of diversion of some 
Japanese fishing effort to Pacific cod in the Shumagin-Chirikof Region, 
no estimates of effort directed to blackcod and hence of blackcod CPUE 
are available for comparison with previous years in those areas. 
Furthermore, closure of the Southeastern Area to foreign longl ining in 
1978 has broken the historical record of relative abundance in that 
area. 

In the Kodiak Area, where no significant changes in fishing 
patterns have occurred, CPUE was essentially the same in 1978 (136 kg 
per 10 hachi) as in 1977 (133) but still considerably below the mean 
for the preceding six years (1972-77 = 184 kg per 10 hachi) (Table 25). 
In the Yakutat Area, CPUE was down slightly from 1977 (137 vs 142 kg 
per 10 hachi), possibly as the result of the closure of theeastern 
part of the area. U.S. observer data collected on board Japanese 
longliners in the Kodiak and Yakutat Areas during September-October 1977 
and 1978, suggest that, at least during this short seasonal interval, 
CPUE declined rather than stabilized in the former area, and underwent 
a proportionately greater decline in the Yakutat Area than was 
suggested by the yearly averages noted above. In any event, 1978 
values remained considerably below the 1971-77 average. 

In contrast, CPUE of 161 kg per 10 hachi in both Charlotte and 
Vancouver Areas was higher than that in 1977 (148 and 152 kg per 10 
hachi, respectively). Yet here also the 1978 values were below the 
1972-77 means of 192 and 194 kg per hachi, respectively. For the 
Charlotte-Vancouver Region, the 1978 CPUE of 161 kg per hachi was 8.0% 
over that in 1977, as compared with 10.6% when CPUE was measured in 
terms of catch per standardized boat-day. 

Based on the assumption tha~ blackcod of the northeast Pacific 
is a single stock, MSY for the Bering Sea to California is given as 
69,600 m.t. in Doc. 2170 and 52,800.m.t. in Doc. 2197. Because 
blackcod are managed by region, methods of apportioning the total 
allowable catch among regions were studied in Doc. 2168. The study 
considered the proportion of the biomass located in each region, the 
incidental catch of halibut by region, the efficiency of the fisheries, 
and the need for stock assessment information. It was recommended in 
Doc. 2168 that a two-tier quota system be examined which could set a 
total allowable catch for all regions as well as for individual regions. 

It is the Japanese view that the current equilibrium yield 
(EY) and allowable biological catch (ABC) are equal to MSY. It is the 
U.S. view that, while MSY for the Gulf of Alaska is about 25,100 m.t., 
declining CPUE suggests that EY in 1979 is about 14,000 m.t. All 
participants noted an apparent increase in abundance of juvenile 
blackcod in the northeast Pacific which may result in a more abundant 
adult population in the near future. 
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( 4) Pollock 

(a) Catch and CPUE (Docs. 2170 and 2212) 

Total catch of pollack in the Gulf of Alaska for 1978 was 
97,208 m.t. according to Doc. 2212 (Table 26). The 1977 value was 
120,376 m.t. following a steady rise from 9,458 m.t. in 1971. The 
decline in 1978 was largely due to decreases in the catch quota 
allocated to Japan. Japanese catch in 1977 was 41,953 m.t., and in 
1978, 25,900 m.t. Comparable values for other participating nations 
were 41,588 and 41,881 m.t. for Soviet vessels, 35,579 and 28,198 m.t. 
for Korean vessels, and 1,256 and 1,229 m.t. for Polish vessels. 

In Doc. 2170, standardized CPUE for Japanese surimi-factory 
trawlers was reported to be 73.6 m.t./hr in 1978, continuing a steady 
increase from 10.6 m.t./hr in 1973. The 1977 value was 47.8 m.t./hr. 

In Doc. 2212, CPUE, as a measure of relative abundance, was 
computed from catch and effort data from selected Japanese stern 
trawlers (Class 7 and 9) 11 in INPFC statistical blocks and months when 
the total catch of bottomfish was composed of 50% or more pollock 11

• 

Useful time series were obtained for Class 7 vessels in the 
Chirikof-Kodiak Region during January-May, June-September, and 
October-December (Table 27). CPUE trends were different in each time 
period. For January-May, CPUE peaked in 1976-77 and varied inversely 
with catch. For June-September, CPUE peaked in 1973 and 1976, but 
varied directly with catch during 1973-75, and inversely with catch 
during 1976-78. For October-December, CPUE peaked in 1973 and 1978, 
and varied directly with catch throughout 1973-78. Combining all CPUE 
data for Class 7 stern trawlers yielded a peak in 1977--3.00 m.t./hr in 
1976; 3.82 in 1977; and 3.53 in 1978. No interpretation of this 
phenomenon was provided. 

(b) Size and age composition (Docs. 2170 and 2212) 

Document 2170 reported that pollack size composition in 
Japanese catches was unimodal at 42 cm in 1977 and 44 cm•in 1978. In 
1978, abundance of size groups 28-32 cm and 38-42 cm was less than in 
1977 and abundance of size group 44-58 cm was greater. Based on age 
and growth data from the Bering Sea, the 44-58 cm group was mostly 
6-year fish. 

Document 2212 reported that pollack size composition in 1977 
and 1978 catches, based on observer reports, was generally unimodal at 
42-48 cm among areas and national fleets. The singular exception was 
the 30-cm mode in the U.S.S.R. catch from the Shumagin Area and the 
Chirikof-Kodiak Region in 1978, particularly the latter. The 1978 
U.S.S.R. catch of 40,100 m.t. from the Chirikof-Kodiak Region 
represents an estimated 221.5 million fish, comprising mostly 3- and 
4-year fish. In numbers, this represents 74% of the total catch of 
pollack in the Gulf of Alaska. Age composition in catches from the 
Shumagin Area reflected the importance of the 1972 year class in 1977 
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(55.4% age 5) and 1978 (43.2% age 6) (Table 28). In the 
Chirikof-Kodiak Region, the 1972 year class comprised 57. 1% of the 
catch in 1976, 52.5% in 1977, but only 9.2% in 1978--the 1974 year 
class (54.8%) supplemented it because of the large Soviet catch. In 
the Soviet catch, 61.2% of the pollack were age 4, whereas in the 
Japanese catch 35.3% were age 6. 

(c) Stock assessment (Doc. 2212) 

Based on biomass estimates by United States scientists from 
surveys conducted in 1973-75 (western and northeastern Gulf of Alaska) 
and 1976-77 (Southeastern Area); and assuming M ~ 0.4, MSY was 
estimated to be 166,000 m.t. in the Gulf of Alaska; 57,000 m.t. in the 
Shumagin Area, 95,000 m.t. in the Chirikof-Kodiak Region, and 14,000 
m.t. in the Yakutat-Southeastern Region. As of 1978, MSY had only been 
reached in the Shumagin Area in 1977. Document 2212 concluded that 
''there is no evidence for any of the INPFC Areas of a decline in 
abundance". 

(5) Pacific cod (Docs. 2170 and 2212) 

(a) Catch and CPUE 

In 1978, Pacific cod catch was at least 11,370 m.t. (U.S. 
catch was not available) (Table 29). Japanese vessels caught 8,846 
m.t.a; R.0.K., 1,369 m.t.; U.S.S.R., 1,141 m.t.; and P.P.R., 14 m.t. 
United States catch was not available, but was probably minor. 
Historically, Pacific cod has been an incidental species in foreign 
catches until 1978 when a Japanese directed longline fishery developed 
in the Shumagin-Chirikof Region accounted for 60% of the total catch of 
Pacific cod in 1978. 

During 1973-78, Pacific cod CPUEs of Japanese frozen fish 
factory trawlers ranged from 0.002 to 0.225 m.t./hr, and varied among 
years and areas (Table 30). However, little significance can be 
attached to these values because Pacific cod was an incidental species 
in the catches. 

(b) Stock assessment 

Estimated exploitable biomass of Pacific cod in the Gulf of 
Alaska is 368,000-736,000 m.t. (Table 31) (Doc. 2212). Most (66%) of 
the biomass was located at 92-183 m, and lesser amounts were in the 
0-91 m (8%) and 184-366 m (24%) strata. Principal areas are Chirikof 
(51%) and Kodiak (32%). Estimated MSY was 88,000-177,000 m.t., based 
on the Gulland (1969) equation, MSY = 0.4 B0M, where B0 = virgin 
biomass, and M = 0.6. Document 2212 notes that current catch levels 

aAccording to Doc. 2212. Doc. 2170 reported 7,337 m.t. 
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are well below estimated MSY and there appears to be no biological 
reason why MSY cannot be attained. Principal age groups in current 
catches, according to U.S. surveys, are 2, 3, and 4, and 
length-frequency data suggest that this situation has remained 
unchanged since at least 1967. Because of problems with incidental 
catches of halibut at depths where Pacific cod are abundant, U.S. 
scientists have recommended an ABC of 60,000 m.t. 

Document 2170 reported that Pacific cod abundance was 
increasing in the Gulf of Alaska, based on increasing catches and CPUEs 
in most areas of the Gulf. 

(6) Atka mackerel (Doc. 2212) 

(a) Catch 

In the Gulf of Alaska, the 1978 catch of Atka mackerel was 
19,523 m.t.--18,387 m.t. by U.S.S.R. vessels and 1,136 m.t. by Japanese 
vessels. Historically, Soviet catches rose from 7,282 m.t. in 1970 to 
a peak of 27,776 m.t. in 1975 then declined slowly. Japanese and 
Polish vessels have intermittently fished for Atka mackerel, but their 
production has been modest. The Chirikof-Kodiak Region is the 
principal source of the Atka mackerel catch. 

(b) Stock assessment 

Estimated MSY is 28,700 m.t. in the Gulf of Alaska based on 
Soviet research (biomass= 95,552 m.t.). Soviet scientists believe the 
resource will support an annual sustainable yield of 30% of the 
biomass. 

For 1977-79, United States scientists estimated the Allowable 
Biological Catch at 24,800 m.t., 75% of the previous unverified Soviet 
estimate of MSY (33,000 m.t.). For 1980, ABC has increased to the most 
recent estimate of 28,700 m.t. since there are no indications that this 
cannot be sustained. 

(7) Flatfish (Doc. 2170) 

(a) Catch and CPUE 

Since 1968, annual catch of flatfish in the Shumagin-Vancouver 
Region has ranged from 11,000 to 28,000 m.t. of which the Japanese 
catch ranged from 3,000 to 18,000 m.t. Most of the Japanese catch was 
taken by stern trawlers and the major species was arrowtooth flounder. 

During 1968-78 in the Gulf of Alaska, Japanese catches ranged 
from 2,274 to 4,855 m.t., except for peaks in 1973 (17,198 m.t.), 1974 
(10,762 m.t.), 1977 (17,698 m.t.), and 1978 (15,352 m.t.). CPUE values 
were 0.435 and 0.293 m.t./hr for 1973-74; 0.067 and 0.080 m.t./hr for 
1975-76; and 0.527 and 0.508 m.t./hr for 1977-78. 
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In the Charlotte-Vancouver Region, Japanese catches were 
nominal--2-1,035 m.t. for 1968-78 and CPUE showed no trend. 

(b) Stock assessment 

Document 2170 noted the difficulties of ~tock assessment, but 
concluded that "for the Gulf of Alaska, at least, fluctuating trends in 
catch indicated no degradation of the flatfish stock". 

(8) General 

Age determination by fin-ray sections (Doc. 2209) 

Document 2209 states that fin-ray sections can be used to 
determine the age of fish when other methods have failed, and can be 
used to assess the credibility of ages assigned by other methods. 
Methods of collecting and processing fin rays and results of section 
interpretations are reported for pollack, Pacific cod, and albacore 
tuna. For pollack and Pacific cod, large fish were "aged" older with 
fin-ray sections than with scales. For albacore, clear annuli appeared 
to be present, in contrast to variable readability of other 
structures. One disadvantage was the difficulty of locating the first 
annulus on pollack fin-ray sections. 

No validation of the fin-ray method was provided. 

5. FIELD RESEARCH ACTIVITIES 

( 1) Canada 

During 1979, Canadian scientists expanded their field research 
activities by chartering commercial vessels. Five charters were used 
to study the distribution, abundance and biology of blackcod. More 
than 15,000 adults and 20,000 juveniles were tagged and exploratory 
trapping studies in deep water were continued. Six charters were used 
to investigate the abundance of rockfish stocks in Canadian waters 
north of 54° latitude and off the west coast of Vancouver Island. An 
additional two surveys examined the biomass of rockfish in Queen 
Charlotte Sound and off the west coast of Queen Charlotte Island. 
Studies were initiated to examine the feasibility of using 
ichthyoplankton biomass to predict abundance of adult pollack and other 
species. Many short plankton cruises were completed in the Strait of 
Georgia, and three 2-week plankton cruises are planned to encompass the 
entire Canadian zone. Two short cruises were used to examine the 
timing of the movement of Pacific hake into the Canadian zone and 
collect biological samples. Several cruises to study the biology and 
biomass of pollack and Pacific cod were completed in Hecate Strait. 
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(2) Japan (Doc. 2173) 

In 1979, a Japan-U.S. joint survey was conducted on blackcod 
and Pacific cod stocks in the Gulf of Alaska during June-August. The 
Japanese longliner Ryusho maru No. 15 was used for the survey, which 
was a continuation of one conducted in 1978. Purposes of the survey 
were: (1) to determine distribution and abundance of blackcod and 
Pacific cod by area and depth; (2) conduct longline gear evaluation 
studies with respect to hook spacing, soak time, and bait type; and (3) 
tagging blackcod to identify stocks. 

In 1980, a similar survey to that in 1979 has been projected. 

(3) United States 

The United States will conduct a trawl survey of demersal fish 
resources in the Gulf of Alaska in March and April 1980 to continue 
their assessment of distribution and abundance of pollack, Pacific cod, 
Atka mackerel, and other species in the Gulf. A trawl survey will be 
conducted off Washington-California from June to August 1980 to 
continue the survey of rockfish and hake. 

Research to develop a blackcod index area will continue for 
the third year in the Gulf of Alaska using pots to monitor the 
abundance and condition of the blackcod resource. 

6. SUMMARY 

In 1978, Japan licensed 42 trawl and 22 longline-gillnet 
vessels to fish in the northeast Pacific, the same number as in 1977. 
Actual vessels operating totalled 23 trawlers and 22 longliners. No 
gillnetters fished. Trawl effort totalled 28,202 hours, 22.4% less 
than in 1977. Most (98.7%) was expended in U.S. waters. Trawl catch 
totalled 54,896 m.t., 39.8% less than in 1977. Principal species were 
pollack (25,825 m.t.), arrowtooth flounder (11,316 m.t.), and Pacific 
ocean perch (3,887 m.t.). Longline effort totalled 890,810 hachi, 
23.4% less than in 1977. Most (85.4%) of the effort was expended in 
U.S. waters. Longline catch totalled 14,846 m.t., 11.6% less than in 
1977. Most of the catch was taken in U.S. waters. Principal species 
caught were blackcod (8,656 m.t.) and Pacific cod (5,447 m.t.). 

In 1979, Japan licensed 40 trawlers and 22 longline-gillnetters 
to fish in the northeast Pacific. According to preliminary 
information, total catch during January-July was 24,381 m.t., 28.0% 
less than in January-July 1978. In comparison with 1978, catches 
increased for Pacific cod and squid, but decreased for pollack, 
blackcod, Pacific ocean perch, flounders, Atka mackerel, and Others. 

United States groundfish catch statistics were not provided 
for 1978. 
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In 1978, Canadian landings of groundfish other than halibut 
totalled 31,784 m.t., 28.3% greater than 1977. Principal species were 
Pacific cod (21%), Other rockfish (21%), Pacific ocean perch (12%) and 
dogfish (10%). Trawl landings totalled 27,234 m.t., all from the 
Charlotte-Vancouver Region. Principal species in trawl landings was 
Pacific cod, and for other gear, dogfish. 

Canada-U.S. shrimp landings totalled more than 63,000 m.t. of 
which Canadian landings amounted to 1,347 m.t., all from the 
Charlotte-Vancouver Region. Most of the reported U.S. landings 
originated from the Shumagin-Chirikof Region (32,627 m.t.) and the 
Columbia Area (25,418 m.t.). 

In 1978, U.S.S.R. vessels trawled in the Gulf of Alaska, off 
Canada, and off Washington, Oregon, and California. In the Gulf of 
Alaska, principal species caught were pollack; (62,637 m.t. in 1978, 
64,700 m.t. in 1977) and Atka mackerel (18,387 m.t. in 1978). Off 
Canada and in the Washington-California Region, principal species was 
hake--700 m.t. off Canada (560 m.t. in 1977) and 70,106 m.t. off 
Washington, Oregon, and California. Other species caught in the 
Washington-California Region were jack mackerel (673 m.t.), rockfish 
(500 m.t.), blackcod (57 m.t.), flounders (2 m.t.), and Other fish 
(94 m.t.). 

Republic of Korea vessels trawled for various groundfish 
species in the Shumagin, Chirikof, and Southeastern Areas, and 
longlined for blackcod in the Shumagin-Yakutat Region. Total trawl 
effort was 5,387 hours and total longline effort was 3,029 hours 
(3,557,300 hooks) soaking time. Total trawl catch was 
36,412 m.t.--28,524 m.t. pollack; 3,735 m.t. Pacific ocean perch; and 
1,285 m.t. Pacific cod. Total longline catch was 612 m.t., all 
blackcod. 

Polish People's Republic vessels, in 1978, trawled for hake in 
the Vancouver-Eureka Region during July-October and pollack in the 
Kodiak Area in November. Pacific hake catch was 27,671 m.t. and 
pollack catch was 1,229 m.t. 

Canada-U.S. calculated longline effort for halibut was 352,000 
skates in 1978 and 394,800 in 1977. Total catch in 1978 was 12,863 m.t. 
and 12,786 m. t. in 1977. In IPHC Area 3 (Shumagin-Yakutat Region), 
total catch was 7,421 m.t. in 1978 and 7,446 m.t. in 1977. 
Corresponding CPUEs were 0.042 and 0.037 m.t./skate, respectively. In 
IPHC Area 2 (Southeastern-Conception Region), total catch was 5,442 m.t. 
in 1978 and 5,320 m.t. in 1977. Corresponding CPUEs were 0.031 and 
0.028 m.t./skate, respectively. 

During 1977-78, the International Pacific Halibut Commission 
staff tagged and released 2,933 halibut--1,471 in 1977 and 1,462 in 
1978. Bering Sea releases totalled 539, and northeast Pacific releases 
totalled 2,394. Principal release areas were Kodiak (1,643) and 
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Charlotte (616). During 1977-78, 216 IPHC tagged halibut (all years) 
were recaptured, for which recapture area was known--24 released in the 
Bering Sea and 192 released in the northeast Pacific. For Bering Sea 
releases, 14 were recaptured in the Bering Sea and 10 were recaptured 
in the Chirikof-Southeastern Region of the northeast Pacific. Of the 
192 northeast Pacific releases, none were recaptured in the Bering 
Sea. Halibut tagged in the Chirikof-Yakutat Region were mostly 
recaptured eastward of the tagging area. For halibut tagged in the 
Charlotte Area, most were recovered northward of the tagging area. 
Trawl surveys to measure relative abundance of juvenile halibut 
continued in 1978 at standard inshore and offshore stations in the Gulf 
of Alaska. On inshore stations, the 1976 year class was the most 
abundant year c 1 ass in 1977, and the 1977 year c 1 ass in 1978. At 
offshore stations, most abundant year class was 1973 in 1977, and 1976 
in 1978. 

Mean annual halibut incidence in the catches of foreign 
trawlers operating in the Gulf of Alaska was 0.2-5.3 fish/m.t. of total 
catch for small and large trawlers, regardless of nationality, except 
for U.S.S.R. trawlers in the Shumagin Area (10.9 fish/m.t.). Halibut 
incidence in Japanese longline catches was 1.4-2.7 fish/m.t. total 
catch in shallow water where the target species was Pacific cod; and 
0. 1-0.5 fish/m.t. in deep water where the target species was blackcod. 
Mean weights of incidentally caught halibut ranged from 1.88 to 10.74 
kg. In trawl catches, mean weights were largest in the Kodiak and 
Yakutat Areas. In longline catches~ mean weights were larger in deep 
water (>500 m) than shallow water (<500 m). Incidental catch of 
halibut for 1978 in the Shumagin-Southeastern Region by all gear was 
estimated to be 293,000 fish (1,289 m.t.), substantially less than the 
1977 incidental catch of 413,000 fish. The Shumagin-Chirikof Region 
accounted for 86% of the total incidental catch. Distribution of the 
incidental catch by gear was: 85% large trawler; 9% small trawler; and 
6% longliner. 

Rockfish catch for 1978 in the Gulf of Alaska 
(Shumagin-Southeastern Region) was 10,058 m.t., about one half the 1977 
catch. Principal area of catch was Shumagin (44%). Principal species 
in the catch was Pacific ocean perch (81%). Off Canada 
(Charlotte-Vancouver Region), 1978 landings by Canadian vessels 
totalled 10,018 m.t.--9,612 m.t. in the Charlotte Area and 406 m.t. in 
the Vancouver Area. Comparable values in 1977 were 7,581 m.t. (total); 
6,911 m.t. (Charlotte) and 67() m.t. (Vancouver). In 1978, negligible 
fishing effort for rockfish was expended by vessels from other 
nations. Principal species in the 1978 Canadian landings were 
S. alutus (39%), S. flavidus (21%), S. brevispinis (11%), and S. reedi 
Tll%). In the Vancouver-Monterey Region, U.S. observers reported the 
estimated catch of rockfish by foreign trawlers was 703 m.t., 620 m.t. 
in the Columbia Area. Catch by U.S. joint-venture vessels (Columbia 
Area) was 14 m.t. Principal species in both cases were S. entomelas 
(43%) and S. flavidus (28%). 
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Rockfish trawl surveys were conducted by United States in the 
Yakutat-Southeastern Region (summer 1978) and in the U.S. portion of 
the Vancouver-Columbia Region (March-April 1979). In the Yakutat
Southeastern Region, principal species, based on overall catch rate, 
were S. varie atus (33 kg/hr), S. brevispinis (29 kg/hr), S. alutus 
(26 kg/hr, . zacentrus (24 kg7hr), and S. aleutianus (21-kg/hr). 
Catch rates ror these principal species were higher 1n the Southeastern 
Area (39-100 kg/hr) than in the Yakutat Area (4-13 kg/hr); and higher 
in shallow water (117-185 kg/hr) than in deep water (l-15 kg/hr). In 
the U.S. portion of the Vancouver~Columbia Region, a biomass estimate 
for Pacific ocean perch was obtained (14,634 m.t.) which was similar to 
that obtained in 1977 (14,730 m.t.), but with a smaller confidence 
interval, particularly for the U.S. portion of the Vancouver Area 
(:!:_77% ~ :!:_ 112%). 

Stock assessment by Japanese scientists for Pacific ocean 
perch and Other rockfish attributed recent declines in catch and CPUE 
to reduced quotas. 

Blackcod all-nation catch for 1978 in the Shumagin-Vancouver 
Region was 12,829 m.t., 40% less than the 1977 catch (21,541 m.t.), and 
69% below the peak in 1972 (41,497 m.t.). The 1978 catch was 8,941 
m.t. (-47% from 1977) in the Shumagin-Southeastern Region, and 3,888 
m.t. (-18% from 1977) in the Charlotte-Vancouver Region. Reduced catch 
quotas and area closures caused most of the decline in catch. Views on 
stock structure of blackcod in the northeast Pacific are closer than in 
the past. Although stocks from different areas may be interrelated, it 
is recognized that there is a need to manage stocks by geographical 
regions. Japanese scientists estimated MSY for all regions combined as 
69,600 m.t. and believe that ABC is equal to MSY. They further 
suggested that ABC should be apportioned by sub-areas according to a 
two-tier quota system while taking into account biomass of stocks, 
incidental catch of halibut, efficiency of blackcod fisheries, and 
needs for stock assessment information. U.S. scientists noted that EY 
for blackcod in the Shumagin-Southeastern Region is down to about 
14,000 m.t., but all participants concluded that stock conditions 
should improve in the near future as juveniles have been noted to be 
relatively abundant throughout the northeast Pacific. 

Pollock catch for 1978 in the Gulf of Alaska was 97,208 m.t. 
compared to 120,736 m.t. in 1977. This decline was attributed to a 
reduced catch quota for Japanese vessels. Catches by nation in 1978 
(1977) were: Japan, 25,900 m.t. (41,953 m.t.); U.S.S.R., 41,881 m.t. 
(41,588 m.t.); Republic of Korea, 28,198 m.t. (35,579 m.t.); and Polish 
People's Republic, 1,229 m.t. (1,256 m.t.). Standardized CPUE for 
Japanese trawlers was 73.6 m.t./hr in 1978, continuing a steady 
increase from 10.6 m.t./hr in 1973. Part of the recent increase in 
CPUE was attributed, by Japanese scientists, to "higher dependence on 
pollack compared with previous years". A detailed analysis, by United 
States scientists, of selected Japanese catch statistics yielded 
conflicting results among areas. 
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Pollock size composition in foreign trawl catches was 
generally unimodal at 42-48 cm, except for Soviet catches (30-cm mode) 
in the Shumagin Area and Chirikof-Kodiak Region in 1978. Age 
composition data reflected the importance of the 1972 year class in the 
1977 and 1978 catches, except for 1978 Soviet catches of small fish 
consisting primarily of year classes 1974 and 1975. 

Pollock stock assessment studies, by United States scientists, 
estimated MSY to be 166,000 m.t. in the Gulf of Alaska; 57,000 m.t. in 
Shumagin Area; 95,000 m.t. in the Chirikof-Kodiak Region; and 14,000 
m.t. in the Yakutat-Southeastern Region. As of 1978, MSY had only been 
reached in the Shumagin Area (1977). They concluded that no area 
exhibited a decline in abundancea 

Pacific cod catch in 1978 was at least 11,370 m.t. (U.S. catch 
not available)--8,846 m.t. by Japan; 1,369 m.t. by Republic of Korea; 
1,141 m.t. by U.S.S.R.; and 14 m.t. by the Polish People's Republic. 
Principal gear was Japanese longline, the first to target on Pacific 
cod. United States scientists estimated the exploitable biomass of 
Pacific cod in the Gulf of Alaska to be 368,000-736,000 m.t., and MSY 
to be 88,000-177,000 m.t., well above current catch levels. No change 
in size composition has been noted during 1967-78. Principal age 
classes in the 1978 catches are 2, 3, and 4. Halibut incidence is a 
problem in the longline fishery for Pacific cod. 

Atka mackerel catch for 1978 in the Gulf of Alaska was 19,523 
m.t.--18,387 m.t. by U.S.S.R. vessels and 1,136 m.t. by Japanese 
vessels. Soviet catches rose from 7,282 m.t. in 1970 to a peak of 
27,776 m.t. in 1975, then declined slowly. The Chirikof-Kodiak Region 
is the principal source of the Atka mackerel catch. Age composition of 
catches is principally age-2 fish. Estimated MSY is 28,700 m.t. in the 
Gulf of Alaska based on Soviet research. For 1980, ABC will be 28,700 
m.t. since there are no indications that this cannot be sustained. 

Flatfish catch has ranged from 11,000 to 28,000 m.t. in the 
Shumagin-Vancouver Region during 1968-78. Japanese catch ranged from 
3,000 to 18,000 m.t. and principal species was arrowtooth flounder. In 
the Gulf of Alaska, Japanese catch in 1978 was 15,352 m.t. (17,698 m.t. 
in 1977). Catches were nominal in the Charlotte-Vancouver Region 
(2-1,035 m.t.). Stock assessment was deemed too difficult by Japanese 
scientists, but no ''degradation of the stock" could be discerned. 

Age determination by fin-ray sections was described for 
Pacific cod, pollack, albacore tuna, and applications and implications 
discussed. Fin-ray sections produced older readings than scales for 
Pacific cod and pollack and were more readable for albacore than any 
other structure previously examined. 
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7. LIST OF DOCUMENTS 

The following 23 documents, submitted in 1979, were reviewed 
and summarized by the Rapporteur for the Northeast Pacific Panel Report: 
2157, 2166, 2167, 2168, 2170, 2172, 2193, 2195, 2197, 2198, 2200, 2201, 
2205, 2206, 2207, 2208, 2209, 2211, 2212, 2213, 2214, 2215, and 2216. 
The following additional 5 documents, consisting of limited editions of 
computer printouts, also pertain to northeast Pacific groundfish: 
2186, 2188, 2190, 2202, and 2203. 

8. SUPPLEMENTAL INFORMATION 

Five documents relevant to the Northeast Pacific Panel Report 
were submitted after September 18, and could not be acknowledged in the 
initial draft of the report. Two of these (Docs. 2219 and 2238) were 
limited editions of computer printouts, and are not reviewed here. The 
remaining three (Docs. 2220, 2226, and 2242) are briefly summarized 
below. 

Document 2220 contains U.S. groundfish statistics for 1977 for 
Eureka (revised), Monterey, and Conception Areas, as follows: 
(1) commercial landings (m.t.), by species, for otter trawl, shrimp 
trawl, longline and pot, and other gear; (2) otter trawl effort, and 
(3) catches, by species, of the recreational fishery. 

Document 2226 provided preliminary results of a 73-day 
(May 24-August 8, 1979) research vessel cruise to study blackcod and 
Pacific cod resources in the Aleutian Area, Area 1 of the Bering Sea, 
and the Shumagin-Southeastern Region. Principal objectives of the 
cruise were to: (1) investigate, with longline and pot gear, the 
bathymetric distribution and abundance of blackcod and Pacific cod 
throughout the study area; and (2) conduct longline gear evaluation 
studies with respect to hook spacing, soaking time, and bait-type 
efficiency, all in the Yakutat-Southeastern Region. Following are the 
highlights as extracted from the Summary in Doc. 2226: 

(1) A total of 76 longline and 4 pot sets were completed. Results 
of pot sets were deemed too minor for reporting. 

(2) The density of blackcod in depths over 400 m was highest in 
the Southeastern Area, as in 1978; it declined westward; and was lowest 
in the Aleutian Region. In depths less than 400 m, the trend was 
similar, but maximum density occurred in the Chirikof Area. By depth, 
maximum density occurred at 200-600 min Shumagin, Chirikof, and Kodiak 
Areas; 400-800 min the Aleutian Region, Yakutat and Southeastern 
Areas; and 600-1,000 min Area 1 of the Bering Sea. 

(3) In the Shumagin Area and eastward, density of blackcod was 
higher than last year in the majority of areas and depth ranges, in 
part due to increased recruitment of small fish (::_60 cm). 
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(4) For Pacific cod, density was highest in Area 1 of the Bering 
Sea and in the north side of the Aleutian Islands, and lowest in the 
Southeastern Area. By depth, density was highest at 100-200 min all 
areas except Southeastern. However, the density dropped rapidly in 
depths over 200 m east of Shumagin in the Gulf of Alaska. In the 
Aleutian Region and in Area 1 of the Bering Sea, density did not 
decline appreciably in depths of over 200 m. In the Shumagin Area and 
eastward, density was generally less than in 1978. 

(5) Density of longline-caught halibut was high in the south side 
of the Aleutian Islands and Yakutat Area, and low in the Chirikof 
Area. By depth, density was highest at 100-200 min all areas except 
Area 1 of the Bering Sea. Unlike last year, some catch this year was 
made in depths over 400 m. Maximum depth was 620 m. 

(6) Number of hooks per hachi and corresponding catch varied 
directly. However, the catch rate per 10 hooks varied inversely with 
number of hooks per hachi. 

(7) Soaking time exerted almost no influence. on the catch rate. 

(8) Bait-type vs catch rate studies produced the following 
ranking: squid, Pacific saury, sandfish and pollack. Squid produced 
catch rates 2.5 times greater than pollack. This result differed from 
that in 1978. Drop-off rate of bait was highest with Pacific saury, 
squid was next, followed by sandfish and pollack. 

(9) A total of 16,128 blackcod were tagged and released throughout 
the survey area but about two thirds were released in Yakutat and 
Southeastern Areas. Twenty-two tagged blackcod were recovered during 
the survey. Five were released by Canada, 9 were released by Japan, 
and 8 were released by the United States. Ten of the recovered fish 
were re-released. 

(10) Mean size of longline-caught blackcod was small in depths less 
than 200 m, but otherwise there was little difference among areas or 
depths, as in 1978. Mean size was slightly larger in Kodiak, but 
slightly smaller in Chirikof, Yakutat, and Southeastern Areas in every 
depth range. Increased density of <60-cm fish was considered the 
cause. Females reached a larger size than males. Sex ratio was 1. 10 
males to 1.00 females. 

(ll) Mean size of longline-caught Pacific cod in the study area was 
63. 1 cm, about 4 cm larger than last year. Females reached a larger 
size than males. Mean size of males was 61.4 cm, while the mean size 
of females was 64.3 cm. 

(12) Mean sizes of other longline-caught species in the study area 
were: 42.8 cm for rougheye rockfish; 58.2 cm for shortraker rockfish; 
34.8 cm for shortspine thornyhead; 57.0 cm for arrowtooth flounder; and 
77.4 cm for Greenland turbot. 
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(13) Mean weights for longline-caught species in the study area 
were 2.90 kg for blackcod, 3.11 kg for Pacific cod, 1.39 kg for 
rougheye rockfish, 3.61 kg for shortraker rockfish, 0.61 kg for 
shortspine thornyhead, 2.06 kg for arrowtooth flounder, 4.59 kg for 
Greenland turbot, 3.66 kg for pectoral rattail, and 1.02 kg for 
roughscale rattail. 

Document 2242 contains the following information on blackcod 
recovered and/or tagged aboard Japanese vessels in the Bering Sea and 
northeast Pacific: 

(1) numbers (and inclusive tag serial numbers) of blackcod tagged 
and released by R/V Ryusho maru No. 15 in the Aleutian Region and Gulf 
of Alaska, by date and location, during summer 1979; 

(2) list of individual tagged blackcod (and their fork lengths) 
recovered and re-released by R/V Ryusho maru No. 15, by tag serial 
number, operation number, date:-location:-ari"d gear, during summer 1979; 
and 

(3) list of Japanese recoveries of tagged blackcod released by 
Japan and foreign countries, and foreign recoveries of tagged blackcod 
released by Japan, by tag number, tag type, release and recovery by 
country, date, location, fork length, and gear, and sex, in the Bering 
Sea and northeast Pacific, 1972-79. 

TABLES l TO 31 AND FIG. l FOLLOW 
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Year 

1977 

1978 

Table 1. Number of Japanese fishing vessels, licensed and 
operating, by type of gear, 1977-78 calendar years; 
number of licensed vessels is in parentheses 
(Doc. 2172). 

Side 
trawler 

Stern 
trawler 

Danish 
seiner 

Gill
netter 

Long-
1 i ner 

28(42) 

23(42) 

22(22) 

22(22) 

, 
I , 
I 

1 
j 
1 
j 

I 
1 

l 

I 
1 

l 
i 
't 
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Table 2. Fishing effort and catch (m.t.) by type of gear, 1977-78 
calendar years. Effort is shown by hours trawled for 
North Pacific trawl fishery and by 10 hachi for North 
Pacific longline-gillnet fishery (Doc. 2172). 

1977 1978 
Gear Effort Catch Effort Catch 

Grand total 107,972 69,742 

Stern trawl U.S. waters 1,237 20,417 617 5,597 
(Surimi Canadian waters 
factory 
trawl) 

Sub-total 1,237 20,417 617 5,597 

Stern trawl U.S. waters 32,538 65,811 27,224 45,848 
(Frozen fish Canadian waters 2,592 4,942 362 3,451 
factory 
trawl) 

Sub-total 35, 130 70,753 27,586 49,299 

Total 36,367 91,170 28,203 54,896 

Long line- U.S. waters 97,345 13,885 76,041 12,670 
gillnet Canadian waters 18,920 2,917 13,040 2,176 

Total 116,265 16,802 89,081 14,846 
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Table 3. Geographical distribution of annual fishing effort by 
Japanese longline and stern trawl vessels in the 
Northeast Pacific Region, January-December 1977-78 
(Doc. 2172). 

Longline Stern trawl 
1977 1978 1977 1978 

Area 10-hachi % 10-hachi % hr % hr 

Shumagin 8,388 7.2 27,432 30.8 3,354 9.2 3,080 

Chirikof 8,717 7.5 17, 138 19.2 3,201 8.8 3,075 

Kodiak 19,664 16.9 12,868 14.4 11,409 31.4 10,992 

Yakutat 33,970 29.2 18,603 20.9 11,536 31. 7 8,781 

Southeastern 25,748 22.2 4,151 11. 4 1,912 

Charlotte 12,243 10.5 8,299 9.3 1,887 5.2 

Vancouver 7,535 6.5 4,741 5.3 829 2.3 362 

% 

10.9 

10. 9 

39.0 

31. l 

6.8 

1. 3 

Total 116,265 100.0 89,081 99.9 36, 36 7 100. 0 28, 202 100. 0 



Table 4. Catch (m.t.) and effort of Japanese fisheries in the Northeast Pacific Region, 
1977-78 calendar years (Doc. 2172). 

1977 1978 
Stern trawl Stern trawl 

Item Total by fish net Longline Total by fish net 

Effort in hours 36,367 36,367 28,202 28,202 
Effort in hachi (x 1,000) l, 163 l, 163 891 
Total catch (m.t.) 107,972 91,170 16,802 69,742 54,896 
Pacific ocean perch 21,334 21,312 22 3,956 3,887 
Blackcod 17,288 969 16,319 9,021 365 
Shrimp 
Pollock 41, 9!34 41,984 25,876 25,825 
Pacific cod 1,460 1,440 20 7,337 1,890 
Arrowtooth flounder 12,574 12,527 47 11,468 11,316 
Other flounder 5,200 5, 153 47 3,890 3,679 
Others 3,197 3,041 156 8, 196 7,937 

Longline 

891 
14,846 

69 
8,656 

51 
5,447 

152 
211 
259 

N 
N 
C.11 



226 

Table 5. Geographical distribution of annual catches of blackcod 
and Pacific ocean perch by Japanese vessels in the 
Northeast Pacific Region, January-December 1977-78 
(Doc. 2172) . 

Blackcod Pacific ocean perch 
1977 1978 1977 1978 

Area m.t. % m.t. % m.t. % m.t. % 

Shumagin 1,240 7.2 1,371 15.2 l, 564 7.3 396 10.0 
Chirikof 1,360 7.9 967 10. 7 2,525 11.8 390 9.9 
Kodiak 3,000 17.4 1,925 21.3 4,959 23.3 1,000 25 .3 
Yakutat 5,002 28.9 2,623 29. 1 5,407 25.4 1,073 27. 1 
Southeastern 3,723 21.5 32 0.4 4,740 22.2 1,077 27.2 
Charlotte 1,819 10.4 1,339 14.8 2,134 10.0 6 0.2 
Vancouver 1,144 6.6 764 8.5 6 0.0 15 0.4 

Total 17,288 100.0 9,021 100.0 21,335 100.0 3,957 100. 1 

l 
l 
\ 

i 
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Table 6. Preliminary catch estimates (m.t.), by species, of Japanese fishing vessels operating 

in the Northeast Pacific Region, January-July 1979; comparable data for 1978 are shown 
in parentheses (Docs. 2093 and 2172). 

Area 
South-

Species Shumagin Chirikof Kodiak Yakutat eastern Charlotte 

Total 5,170 2,128 11,540 2,674 2,466 273 
(6,659.8) (6,112.2) (8,995. l) (7,468.7) (3,726.0) (692.2) 

Flounders 891 25 3,040 l, 048 403 
(1,345.0) (979.7) (2,031.1) (2,335.2) (1,909. l) (-) 

Pacific cod 2,141 404 268 22 27 
(l, 141.4) (631.9) (121.8) (74.7) (6.5) (-) 

Po 11 ock 726 l, 001 6,090 520 76 
(2,455.8) (3,489.6) (4,584.2) (2,270.2) (487.9) (-) 

Blackcod 507 486 l, 110 761 264 
(780.5) (381.0) ( 869. 7) (1,438.7) (18.6) (591.8) 

Pacific ocean 355 9 354 87 l, 555 6 
perch (314.3) (277 .0) (596.2) (740.2) (890.6) (12.3) 

Other rockfish 30 24 58 27 380 
(54.9) (67.8) (134.2) ( 130. 4) (115.2) ( - ) 

Atka mackerel 185 0 6 l 
(174.l) (76.2) (220.7) (82.0) (140.2) (-) 

Other fishes 334 178 611 207 16 3 
(393.5) (208.2) (434.7) (396.6) (157.8) ( 5. l ) 

Squid l l 3 1 9 
(O. 3) (0.8) (2.5) (0. 7) ( o. 1) ( - ) 

Shrimp 
N (-) (-) (-) (-) (-) (-) N 
-..J 

... continued 



N 
N 
o:> 

Tab le 6. Continued. 

Area 
Monterey-

Species Vancouver Columbia Eureka Conception Total 

Total 130 24,381 
(293.0) TT TT TT (33,864.0) 

Flounders 5,407 
( - ) (-) ( - ) (-) (8,600.1) 

Pacific cod 2,862 
( - ) ( - ) (-) (-) (1,976.3) 

Pollock 8,413 
(-) (-) (-) ( - ) (13,287.7) 

Blackcod 125 3,253 
(284.2) (-) ( - ) (-) (4,364.5) 

Pacific ocean 3 2,369 
perch (6.2) (-) (-) (-) (2,836.8) 

Other rockfish 519 
(-) (-) (-) ( - ) (502.5) 

Atka mackerel - ' 192 
(-) (-) ( - ) (-) (693.2) 

Other fishes 2 1,351 
(2.6) (-) (-) (-) (1,598.5) 

Squid 15 
( - ) (-) (-) (-) (4.4) 

Shrimp 
(-) (-) (-) (-) ( -



Table 7. Canadian landings (m.t.) of groundfish other than 
halibut, by species, by gear, 1978 (Doc. 2207). 

Gear 
Species Trawl Othera Total 

Pacific cod 6,668 82 6,750 
Other rockfish 6,147 461 6,608 
Pacific ocean perch 3,861 3 3,864 
Dogfish 941 2, 185 3,126 
Po 11 ock 2,407 2,407 
Arrowtooth flounder 2,317 9 2,326 
Lingcod 907 1,096 2,003 
Rock sole 1,309 4 1,313 
Blackcod 130 701 831 
English sole 808 2 810 
Otherb 1,739 7 1,746 

Total 27,234 4,550 31,784 
% 86 14 100 

. al ine, trap, shrimp trawl 

bspecies or categories amounting to less than 738 m.t. 

229 

% 

21 
21 
12 
10 
8 
7 
6 
4 
3 
3 
5 

100 
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Table 8. Canadian landings (m.t.) of groundfish other than 
halibut, by species, gear, and INPFC area, 1978 
(Doc. 2207) . 

Area 
Southeastern Charlotte Vancouver 

Species Trawl Othera Trawl Othera Trawl Othera 

Pacific cod 3,860 4 2,808 78 
Other rockfish 4 5,808 145 339 312 
Pacific ocean perch 3,804 57 3 
Dogfish 59 883 2, 183 
Pollock 2,021 386 
Arrowtooth flounder 2,057 260 9 
Lingcod l 325 110 582 985 
Rock sole 1,168 141 4 
Blackcod 1 40 436 90 264 
English sole 582 225 2 
Other 1,308 431 8 

Total 6 21,032 696 6,202 3,848 

aline, trap, shrimp trawl. 



Table 9. Size distribution (number of vessels) of vessels engaged in the Canadian trawl fishery on 
the Pacific coast. by tonnage class. 1964-78 (Doc. 2206). 

Tonnage Year 
class 1964 1965 Hl66 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

All vessels 

<25 27 19 17 15 12 13 11 13 10 12 13 13 13 
25- 49 31 27 30 29 27 26 20 19 15 21 16 15 19 
50- 74 11 15 16 19 18 17 19 18 18 13 12 17 20 
75- 99 5 6 7 8 7 6 5 6 6 7 12 14 14 

100-149 6 5 7 8 8 7 4 3 l 3 3 5 7 
150-199 2 2 2 2 l 2 4 4 4 4 7 5 6 
200-299 l l l l 1 4 5 5 
300-399 .- 1 l 1 2 3 

>400 

Total vessels 82 74 79 81 73 72 64 64 56 62 68 76 87 
Avg. gr. tons 44.6 48.1 50.8 54.0 55. l 59.3 60.9 60.0 66. 1 64.9 80.4 83.9 85.7 
Total gr. tons 3,657 3,559 4,013 4,374 4,022 4,270 3,654 3,840 3,702 4,024 5,465 6,378 7,460 

Vessels fishing 6 months or longer in each year 

<25 12 12 8 5 3 4 4 4 3 3 5 3 5 
25- 49 21 23 23 14 17 13 14 13 7 9 5 10 9 
50- 74 10 10 16 13 17 16 11 14 11 8 7 8 7 
75- 99 2 2 5 5 4 4 4 3 4 5 3 8 7 

100-149 3 3 5 3 5 3 l 1 1 2 3 4 4 
150-199 l 2 1 1 1 2 3 3 2 l 3 4 5 
200-299 1 1 1 4 5 
300-399 l 1 1 2 

>400 

Total vessels 49 52 58 41 47 42 38 38 29 30 28 42 44 
Avg. gr. tons 45.9 48.4 54.5 55.9 59.7 61.2 60.0 61. l 70.9 75.7 88. 1 96.7 107.9 
Total gr. tons 2,249 2,517 3. 161 2,292 2,806 2,570 2,280 2,322 2,056 2,271 2,468 4,061 4,748 

1977 

21 
23 
17 
15 
10 
5 
5 
4 
l 

101 
84.9 

8,573 

4 
8 
9 

10 
3 
3 
3 
3 

43 
100.8 
4,335 

1978 

19 
28 
14 
18 
11 
7 
5 
2 
3 

107 
92.2 

9,863 

7 
8 
5 

10 
4 
6 
4 
2 
1 

47 
11 l. l 
5,221 

N 
w _. 



Table 10. Shrimp landings (m.t.) and effort (days) by Canada-U.S. trawlers, by INPFC area, 1978 
(Docs. 2200 and 2205). 

INPFC 
area 

Shumagin-Chirikof 
Yakutat-Southeastern 
Charlotte 
Vancouver 
Columbia 
Eureka 
Monterey-Conception 

Total 

Canadaa 

7 (28)b 
1,340(194) 

1,347(222) 

aprimarily Pandalus jordani. 

Catch (m. t.) 

United States 

32,627 
666 

2,945 
25,418 

N.A. 
N.A. 

N.A. 

Total 

32,627 
666 

35 
4,479 

25,428 
N.A. 
N.A. 

N.A. 

Effort (days) 

Canadaa 

89 ( 343 )b 
2,879(3,374) 

2, 968 ( 3, 71 7) 

United States Total 

N.A. 
N.A. 

N.A. 

bvalues in parentheses are trap landings (primarily Pandalus platyceros) and trap-days. 

Values outside parenthesis are trawl. 

N 
w 
N 
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Table 11. Catch (m.t.), by species, and effort (hr) for Republic 

Species 

Po 11 ock 
Pacific cod 

of Korea trawl vessels operating in the northeast Pacific 
by area, in 1978 (Doc. 2166). 

Area 
South-

Shumagi n Chirikof eastern Total 

27,935 589 0 28,524 
l, 278 7 0 l, 285 

Pacific ocean perch 3,507 25 3 3,535 
Rockfish 716 8 0 724 
Yellowfin sole l 0 0 l 
Other flounders 104 0 0 104 
Atka mackerel 68 2 0 70 
Squid 100 2 0 102 
Others 2,043 24 0 2,067 

Total catch 35,752 657 3 36,412 
Total effort 5,275 105 7 5,387 
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Table 12. Catch statistics, by area, of the Republic of Korea 
longline fishery for blackcod in 1978 (Doc. 2166). 

Soaking 
time of 

Catch No. of hooks 
Area (m. t.) hooks (hr) 

Shumagin 222 1,523,700 1,243 

Chirikof 60 281,500 278 

Kodiak 327 1,731,700 l, 490 

Yakutat 3 20,400 18 

Total 612 3,557,300 3,029 

i 
1 
1 
I 
) 
') 

l 
l 
1 

t 



Table 13. Catch (m.t.), by species, and effort (hr) of the Polish 
People's Republic trawl fishery in the northeast 
Pacific, by area, 1978 (Doc. 2157). 

Area 
Species Kodiak Vancouver Columbia Eureka Total 

Pacific hake 500 20, 129 7,040 27,671 
Pollock l, 229 1,229 
Pacific ocean perch 3 3 
Other rockfish 9 99 33 140 
Jack mackerel 182 7 188 
Blackcod 14 29 43 
Pacific cod 14 - 14 
Flounders 13 13 
Other fish 43 28 71 
Squid l l 

Total catch l, 269 500 20,467 7,137 29,373 
Total effort 702 141 3,766 l, 649 6,258 
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Table 14. Halibut incidence (no./m.t. total catch) and mean weight (kg) in the 
Shumagin-Southeastern Region, by area, by nationality and type of vessel, 1978 
(Doc. 2211). 

Shumagin Chirikof Kodiak Yakutat Southeastern 
Nation & gear 

Japan 
Small trawlersa 
Large trawlersb 

Longline (shallow)C 
Longline (deep)d 

U.S.S.R. 
Large trawlersb 

Republic of Korea 
Large trawlersb 

a < l , 500 g . t. 

b > l , 500 g . t. 

C<500 m depth. 

d>500 m depth. 

no./m.t. 

3.5 
5.3 

1.4 
0.4 

10.9 

3.2 

w(kg) no./m.t. 

3.98 2. l 
3.53 2.0 

3.05 2.7 
8.55 0.5 

4.06 0.7 

2.48 2.5 

w(kg) no./m.t. w(kg) no. Im. t. w(kg} no./m.t. w(kg) 

3.70 1.0 9.30 3.2 10.57 
8.89 0. 5 10. 74 2.9 8.78 1.0 8.76 

3.70 
5.88 0. l 3.26 0. l 10. 12 

1.88 0.2 8.40 

3.65 

N 
w 
O"I 



lable 15. Estimated incidental catch (no.; m.t.) of halibut by foreign vessels in the 
Shumagin-Southeastern Region, by area, nationality and vessel type, 1978 
(Doc. 221~). 

Shumagin Chirikof Kodiak Yakutat Southeastern 

Japan 
Small trawlera no. 6,866 996 5, 141 12,811 57 

m. t. 27.84 4. 15 58. 10 144.81 0.50 
Large trawlerb no. 23,446 14,090 8,362 5,480 ~5,097 

m. t. 94.76 60.65 84.92 50.87 44.63 
Longline no. 5,683 10,379 1,667 591 -

m. t. 20.30 38.31 5.82 5.46 -

U.S.S.R. 
Large trawlerb no. 21,405 45,075 803 20 8 

m.t. 86.91 84.89 6.75 0. 18 0.07 

Polish People's 
Republic 
Large trawlerb no. - - 234 - -

m.t. - - l. 97 - -

Republic of Korea 
Large trawler no. 122,480 2,210 - - 3 

m. t. 457.00 8.06 - - 0.03 
Longline no. 280 139 51 T -

m.t. 1.03 0.52 0. 17 T -

Total no. 180, 160 72,889 16,258 18,902 5,165 
m.t. 687.84 196. 58 157.73 201. 32 45.23 

a< l , 500 g . t. 

b ..::J , 500 g . t. 

Total 

25,871 
235.40 

56,475 
335.83 

18,320 
69.89 

67,311 
178.80 

234 
l. 97 

124,693 
465.09 
470 

1. 72 

293,374 
1,288.70 

N 
w ...... 



Table 16. Halibut incidence (no./hachi and no./m.t. of blackcod) in Japanese longline catches 
in the Charlotte and Vancouver Areas, by Canadian sub-zone, 1978 (Doc. 2216). 

Area 

Charlotte Area 
Sub-zone 5-5 
Sub-zone 5-4 

Vancouver Area 
Sub-zone 5-3 
Sub-zone 5-2 

January-March 
no./hachi no./m.t. 

0.4 
0.2 

0.2 
0. l 

11. 3 
8.7 

3.4 
2.6 

Time 
April-June 

no./hachi no./m.t. 

0.02 

0. l 
0.01 

l.6 

3.8 
0.2 

July-September 
no./hachi no./m.t. 

0. l 
0.01 

0.01 
0.01 

2.6 
0.4 

0.7 
l. 7 

October-December 
no./hachi no./m.t. 

0. l 

o. 1 
0.02 

2.7 

2.8 
0.7 

N 
w 
00 



Table 17. Numbers of IPHC-tagged halibut released in 1977 and 
1978, by area (Doc. 2201). 

Year 
Release Area 1977 1978 Total 

Bering Sea 
1 204 335 539 

Northeast Pacific 
Shumagin 1 6 7 
Chirikof 127 127 
Kodiak 1,010 633 1,643 
Yakutat 1 1 
Charlotte 256 360 616 

Total 1,471 1,462 2,933 
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Table 18. Numbers of IPHC-tagged halibut recaptured, by area of 
release and recapture, during 1977-78 (Doc. 2201). 

Recapture area 
Re lease Bering Sea Northeast Pacific 
area i 2 3 4 5 s c K y s C V C E Total 

Bering Sea 
1 14 3 2 2 - - - - 21 
2 - - - 1 - - - - 1 
3 - - - - l 
4 - - -
5 - - - - - - - - -
Northeast Pacific 
Shumagin ( S) - - - - -
Chirikof (C) - - - 1 1 - - - 2 
Kodiak (K) - - - - - - - 28 1 1 5 - - - 35 
Yakutat (Y) - - - - - - - 1 8 1 2 - 12 
Southeastern ( s) - - - - - - - 1 1 
Charlotte (C) - - - - - 1 9 131 - - - 141 
Vancouver (V) - - - - - - -
Columbia (C) - - - - - - - - - 1 - l 
Eureka (E) - - - - - - -

Total 14 - - - - - 1 32 14 15 139 - 1 - 216 

l 

l 
i 

1 
1 

I 
l 
{ 



Year 
class 

1978 
1977 
1976 
1975 
1974 
1973 
1972 
1971 

Table 19. Numbers of juvenile (<65 cm) halibut caught at standard 
trawl survey stations-in the Gulf of Alaska in 1977 and 
1978 (Doc. 2201). 

1977 1978 
Inshore Off shore Inshore Offshore 

51 
608 2,573 21 

l, 386 19 l, 190 l, 187 
774 180 436 553 
158 453 85 673 
55 793 54 922 
28 543 27 406 
10 321 

1968-70 7 410 

1969-71 6 452 

Total 3,026 2,719 4,422 4,214 
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Table 20. Estimated species composition (m.t.) of rockfish catches by foreign trawlers in the 
Shumagin-Southeastern Region, by area, 1978 (Doc. 2211). 

Area 
Species Shumagi.n Chirikof Kodiak Yakutat Southeastern Total 

s. alutus 3,641 734 l, 291 l, 343 l, 157 8,166 

s. ~olyspinis 469 24 60 l T 554 

Seb. alascanus 79 70 119 145 29 442 

s. borealis 46 10 50 109 6 221 -

s. ciliatus 95 8 32 26 T 161 

s. crameri 31 42 l 3 68 145 

s. aleutianus 2 6 46 80 4 138 

s. variegatus 7 7 28 4 2 48 

s. proriger 12 T 16 4 9 41 

s. ruberrimus T 9 19 10 T 38 

s. zacentrus 2 1 4 19 T 26 

Othera 7 4 23 19 26 79 

Total 4,391 915 1,689 1,763 1,301 10,059 

% s. alutus 83 80 76 76 89 81 

a16 species, each amounting to less than 15 m. t. 

% 

81 

6 

4 

2 

2 

l 

l 

0.5 

0.4 

0.4 

0.3 

0.8 

100 

N 
..i:,. 
N 



Table 21. Species composition (m.t.) of rockfish landings in 
Canada, by area of catch, 1978 (Doc. 2207). 

Area 
Species Charlotte Vancouver Total 

s. alutus 3,804 57 3,861 

s. flavidus 2,028 96 2,124 

s. b re vi s p i n i s 1,089 22 1, 111 

s. reed i l, 082 T 1,082 

s. pinniger 372 69 441 

s. proriger 251 7 258 

s. paucispinis 201 23. 224 

s. entomelas 200 201 

Unknown spp. 187 115 302 

Other spp. a 398 16 414 

Total 9,612 406 10,018 

% 96 4 100 

a12 species, each of which comprised less than 135 m.t. 
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% 

39 

21 

11 

11 

4 

3 

2 

2 

3 

4 

100 
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Table 22. Species composition (m.t.) of rockfish catches by 
foreign and joint-venture vessels in the Columbia-Eureka 
Region, 1978 (Doc. 2198). 

Area 
Foreign trawlers JV Vesselsa: 

Species Columbia Eureka Total % Columbia % 

s. entome las 265 39 304 43 6 43 

s. flavidus 210 7 217 31 4 29 

s. alutus 35 4 39 6 l 7 

s. pinniger 31 2 33 5 T T 

s. paucispinis 23 24 3 l 7 

s. diploproa 4 15 19 3 T T 

s. proriger 13 4 17 2 2 14 

s. reedi 9 l 10 T T 

s. melanops 8 l 9 l 

Otherb 22 8 30 4 T T 

Total 620 82 702 99 14 100 

au .s. vessels delivering catches to U.S.S.R. processing vessels. 

b24 species, each of which amounted to less than 10 m.t. 

l 
l 
l 

! 
l 
1 
i 

l 



Table 23. Rockfish catch rates (kg/hr) of United States research vessels during trawl survey in 
the Yakutat-Southeastern Region, by species, area, and depth, summer 1978 (Doc. 2215). 

Area 

Yakutat Southeastern 

Species Shallowa Deepb Total c Sha 11 owa Deepb Totalc Totalc 

s. variegatus 5 3 4 185 l 100 33 

s. brevispinis 27 0.3 12 117 15 70 29 

s. alutus 6 8 7 12 138 70 26 

s. zacentrus 8 4 124 9 71 24 

S. aleutianus 2 21 13 0 85 39 21 

S. proriger 0 0 0 93 3 51 16 

Seb. alascanus l 20 12 0.3 20 9 11 

Otherd (0-8) (0-14) (<0. 1-5) 

a151-200 m. 

b201-400 m. 

CArea and combined area CPUEs are the average of the depth interval CPUEs weighted by the percentage 
of the total shelf and upper slope area they represent. 

d15 species. 
N 
.j:::,, 
Ul 
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Year 

1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 

Table 24. Historical catch (m.t.) of blackcod by area and nation, 
1958-77 (Docs. 2130, 2195, 2207, and 2212). 

Gulf of Alaska 
(Shumagin-Southeastern) 

u.s. Canada Japan a U.S.S.R. R.O.K.b Total 

_c 
967 _c 967 

l, 348 _c l, 348 
606 _c 606 
684 _c 684 
617 _c l, 681 2,298 

l, 173 _c l, 041 2,214 

l, 048 _c 2,107 3,155 
l, 051 _c 3,514 4,565 

947 _c 4,217 5, 164 
112 _c 13,886 13,998 
302 _c 19,587 19,889 

369 _c 21,397 21,766 
270 15 25,636 25,921 

1,387 16 34,259 535 308 36,505 
867 16 29,246 109 58 30,296 
771 10 23,300 38 2,431 26,550 

l, 088 16 21,561 33 3,000 25,698 
803e 23 22,947 41 3,700 27,514 
323e 3 14,367 4 l, 594 16,791 

l, 813 l 6,458 4 655 8,931 

..• continued 
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Table 24. Continued. 

Canadian waters Washington-California waters 
(Charlotte-Vancouver) (Columbia-Conception) 

Grand 
Year u .s. Canada Japan a Total U.S. U.S.S.R. Japana Total Total 

1958 _c _c l, 887 l, 887 l, 887 
1959 _c _c 2,941 2,941 3,908 

1960 _c _c 3,789 3,789 5,137 
1961 _c _c 2,434 2,434 3,040 
1962 _c _c 3,334 3,334 4,018 
1963 _c _c 2,315 2,315 4,613 
1964 _c _c 2,486 2,486 4,700 

1965 _c _c 2,255 2,255 5,410 
1966 _c _c 2,096 2,096 6,661 
1967 _c _c 933 933 2,262 510 2,772 8,869 
1968 _c _c 2,534 2,534 1,916 l, 172 3,088 19,620 
1969 _c _c 3,157 3,157 2,460 64 2,524 25,570 

1970 _c _c 6,274 6,274 2,567 980 961 4,508 32,548 
1971 204 313 3,581 4,098 2,413 762 76 3,251 33,270 
1972 104 l, 083 3,800 4,987 4, 145 299 655 5,099 46,596 
1973 l 01 950 3,148 4,199 4,742 121 125 4,988 39,483 
1974 227 494 3,295 4,016 6,oood 164 6,164 36,730 

1975 541 911 4,343 5,795 1,oood 68 466 7,534 39,027 
1976 473 773 3,721 4,967 7,ooof 66 134 7,200 39,681 
1977 529 l, 085 2,968 4,7509 7,ooof 7 0 7,007 28,548 
1978 955f 829 2, 104 3,888 _c _c _c _c _c 

aJapanese catches reported by fishing year; all other catches are reported 
by calendar year. 

brncludes catches from other areas in the northeastern Pacific. 

coata not available. 

dcatches of 2,985 m.t. (1974) and 3,582 m.t. (1975) were reported to 
Pacific Marine Fisheries Commission, but actual catches are estimated to be 
much higher. 

epreliminary data for trawl catches only; do not include pot and longline 
catches. 

fPreliminary estimate. 

g 
Includes 168 m.t. by R.0.K. 



Table 25. Indices of blackcod abundance in the northeast Pacific, 1967-77 (Docs. 2130, 2195, and 2212). 

A. CPUE (kg per 10 hachl) by Japanese and United States scientists. 

Shumagin- Charlotte-
Year Shllltagin Chirikof Kodiak Yakutat Southeastern Southeastern Charlotte Vancouver Vancouver 

1967 184 234 175 175 301 212 
1968 153 226 272 282 263 263 274 211 
1969 239 246 239 238 229 235 217 196 

1970 221 245 266 255 229 246 214 215 
1971 177 206 207 223 204 207 169 142 
1972 220 198 210 203 207 208 208 203 
1973 214 216 213 206 203 209 204 220 
1974 181 191 185 191 195 190 204 215 

1975 154 188 181 186 184 177 194 193 
1976 165 201 182 196 191 186 195 182 
1977 144 133 133 142 13§ 139 148 152 
1978 a a 136 137b b 137 161 161 

8. CPUE (m.t. per boat-day, standard I zed on 376 hachi per boat-day) 
by Japanese scientists. 

Year Gulf of Alaska Canadian waters 

1967 7.97 9.77 
1968 9.90 9.77 
1969 8.82 7. 77 

1970 9.22 8.05 
1971 7.80 6.09 
1972 7.82 7.77 
1973 7.85 6.88 
1974 7. 12 7.88 

1975 6.66 7.30 
1976 6.98 7.20 
1977 5.22 5.61 
1978 C 6,21 

aprlor to 1978, Japanese longllners were not permitted to fish in depths shallower than 500 m. In 1978, some of these 
longllners were permitted to fish for Pacific cod In waters shallower than 500 m. At time of reporting, no Information was 
available on fishing effort directed only to blackcod. Therefore, CPUE estimates are not available. 

hNo foreign longlining was permitted in the Southeastern Area and an eastern part of the Yakutat Area in 1978. 

coata not avail ab le. 

260 
207 

215 
162 
207 
209 
209 

194 
191 
149 
161 

N 
~ 
co 



Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

Table 26. Annual catch (m.t.) of pollack in the Gulf of Alaska 
by nation, 1964-78 (Doc. 2212). 

Catch (m.t.) 
Japan U.S.S.R. R.O.K. Poland Total 

1,126 Unknown 1,126 
2,749 Unknown 2,749 
8,932 Unknown 8,932 
6,276 Unknown 6,276 
6,164 Unknown 6,164 

17,553 Unknown 17,553 
9,343 Unknown 9,343 
9,018 440 9,458 

13,696 20,385 34,081 
6,706 30, 130 36,836 

30,433 31,000 447 61,880 
13,032 39,949 5,900 631 59,512 
10,672 37,825 36,906 85,403 
41,953 41,588 35,579 l, 256 120,376 
25,900 41,881 28,198 1,229 97,208 
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Table 27. Qualifieda catch (m.t.) and CPUE (m.t./hr) of pollack by Class 7 and Class 9 Japanese 
stern trawlers in the Chirikof-Kodiak Region, by time period, 1973-78 (Doc. 2212). 

January-May June-September October-December 
Class 7 Class 9 Class 7 Class 9 Class 7 Class 

C CPUE C CPUE C CPUE C CPUE C CPUE C 
9 
CPUE 

N 
<.n 
0 

Year (m.t.J (m.t./hr} (m.t.} (m.t./hr) (m.t.J (m.t./hr} (m. t.} (m.t./hr} (m.t.J (m.t./hr) (m.t.} (m. t. /hr) 

1973 l, 675 7.94 l, 555 10. 51 380 2.41 
1974 519 2. 16 7,334 7. 12 277 l. 91 6,605 8.67 109 2.27 5,352 
1975 l, 774 l. 90 4, 142 7.45 148 1. 70 
1976 119 2.64 4,901 11.06 501 3.94 253 3. 12 
1977 917 2.64 982 8.32 2,044 2.52 2,647 4.56 3,555 
1978 l, 648 2.01 305 6.63 4,621 1.65 3,208 7.60 

asased on catch and effort in INPFC statistical blocks and months when the total catch of bottomfish was 
composed of 50% or more of pollack. 

8.63 

12.09 



Age 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Table 28. Age composition (%) of pollock taken in the trawl 
fisheries in 1977 and 1978 by nation and INPFC area 
(Doc. 2212). 

Shumagin Chirikof-Kodiak 
1977 1978 1977 1978 

U.S.S.R. Japan U.S.S.R. R.0.K. Japan U.S.S.R. Japan U.S. S .R. 

0.0 0. l 

4.9 0.3 14. 1 1.4 0.2 5.8 0.9 0.0 

2.4 3.9 0.4 4. l 3.7 10.4 21.4 24.5 

9.9 39.4 9. l 13.8 15.5 12.6 9.4 61.2 

55 .4 16. l 13. 9 20.3 52.4 52.5 15.3 2.7 

20.4 28.0 41.3 46.2 19.7 9.2 35.3 5.5 

4.6 9.3 16.2 9.9 5.0 6.8 9.2 4.7 

0.6 0.8 l. l 3.0 1.5 l. l 6.9 l. 2 

0.4 0.5 2.2 0.4 1.3 l. l 0.9 0.0 

1.0 0.6 0.3 0.7 0.4 0.3 0.6 0.0 

0.2 0.9 l. 2 0. l 0.3 0. l 0.0 0. l 

0.0 0.2 0.3 0.0 0. l 0.0 0.0 

0.0 0.0 0.0 0.0 
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Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

Table 29. Pacific cod catches (m.t.) in the Gulf of Alaska, by 
nation, 1970-78 (Doc. 2212). 

Catch (m.t.) 
Japan U.S.S.R. u .s. . R.0.K. P.P.R. Total 

1, 761 N.A. 62 N.A. N.A. 

461 176 19 N.A. N.A. 

816 2,696 61 N.A. N.A. 

2,605 3,395 59 N.A. N.A. 

2,972 2, 136 143 N.A. N.A. 

3,280 2,551 127 N.A. N.A. 

3,308 2,995 221 N.A. N.A. 

l, 430 525 270 N.A. N.A. 

8,846 1, 141 N.A. 1,369 1-4 11, 370+ 



Year 

1973 

1974 

1975 

1976 

1977 

1978 

Table 30. Pacific cod CPUE {m.t./hr) for Japanese frozen-fish 
factory trawlers in the Gulf of Alaska, by area, 
1973-78 (Doc. 2170). 

Area 
Shumagin Chirikof Kodiak Yakutat Southeastern 

0.083 o. 180 0.084 0.026 0.003 

o. 128 o. 147 o. 110 0.032 0.003 

0. 142 o. 178 0.081 0.026 0.005 

0.208 0.225 0.080 0.014 0.002 

0.040 0.093 0.050 0.025 0.003 

0.073 0.093 0.076 0.024 0.036 
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Table 31. Estimated exploitable biomass (m.t.) of Pacific cod in the Gulf of Alaska, by area and 
depth stratum (m), from United States resource assessment surveysa (Doc. 2212). 

Depth 
stratum Area 
(m) Shumagin Chirikof Kodiak Yakutat Southeastern Total % 

0- 91 10,597 502 8,585 8,452 28,136 8 

92-183 22,554 141,775 70,516 9,062 243,907 66 

184-366 6,388 44, 129 39, ll l 524 90, 152 24 

Total 39,539 186,406 118,212 18,038 5,922 368, 117 98 
% 11 51 32 5 2 101 

aEstimates in the Kodiak and Chirikof Areas are from data obtained during January-April 1977-78. 
Estimates from the remaining areas are from data obtained during April-October 1973-75. 

N 
c.n 
.i:,. 
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APPENDIX 3 
(Doc. 2244) 

INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

26th Annual Meeting--1979 

Tokyo, Japan, October 29, 1979 

REPORT OF THE SUB-COMMITTEE ON KING AND TANNER CRAB 

October 26, 1979 

The Sub-Committee on King and Tanner Crab met several times 
during the period from October 22 to 26, 1979 and submits the 
following report to the Standing Committee on Biology and Research for 
consideration and adoption. Mr. K. Imamura of Japan was selected as 
chairman; Dr. R. Otto served as rapporteur. Miss Takako Tominaga and 
Miss Junko Miyaura acted as interpreters. 

1. PARTICIPANTS. Those,specifically designated by their 
respective national sections to participate in the 

sub-committee were: 

2. 

JAPAN K. Takeshita 
H. Fujita 
R. Tanabe 
M. Miyahara 

UNITED STATES M. Eaton 
R. Otto 

AGENDA. The sub-committee adopted the following agenda for 
its sessions: 

1. Selection of chairman 
2. Listing of participants 
3. Adoption of agenda 
4. Review of terms of reference 
5. Review of rapporteur's report 

(a) Review of documents 
(b) Views on the current status of king crab 

resources in the eastern Bering Sea 
(c) Views on the current status of tanner crab 

resources in the eastern Bering Sea 
(d) REsearch conducted on king and tanner crab 

in the eastern Bering Sea 

2244-App.3--l 
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(e) Consideration of the need for future 
research 

(f) Consideration of statistics 
(g) Consideration of exchange of basic data 

6. Review of topics for discussion in 1979 
(a) Review of available data base 
(b) Growth and reproduction of tanner crabs 
(c) Review of joint survey efforts 
(d) Zoogeography of king crabs 
(e) Reproduction of king crabs 

7. Recommendations 
8. Consideration of a report to the Standing 

Committee on Biology and Research 

3. REVIEW OF TERMS OF REFERENCE. At the 1978 Annual Meeting the 
Commission adopted terms of reference for the Sub-Committee 

on King and Tanner Crab as follows: 

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

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

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

4. To review and make recommendations concerning the 
exchange of catch and effort statistics for presentation 
in documents and in the Commission's Statistical 
Yearbook and Bulletin series 

The sub-committee discussed the inclusion of additional 
species in the terms of reference and agreed that all crabs of 
potential commercial importance should be included. The sub-committee 
hereby recommends that "other species of crab of potential commercial 
importance, principally of the genera Erimacrus and Telmessus" be 
included. 

4. REVIEW OF DOCUMENTS. The sub-committee reviewed documents 
available for its study. Documents 2174, 2179, 2180, 2181, 

2182, 2183, 2210, 2227, 2241, 2245, 2246, 2247, 2248, and 2249 were 
considered. Titles of these documents are included in Doc. 2224 which 
will be included in the 1979 Proceedings. 

2244-App.3--2 



5. CURRENT STATUS OF EASTERN BERING SEA KING CRAB RESOURCES. As 
is indicated in Table l, the United States was the only 

nation that conducted a king crab fishery in the eastern Bering Sea 
during 1979. As has been the case in recent years, removals of king 
crab by other nations have been limited to incidental catches 
associated, for the most part, with trawl fisheries. The United 
States fishery has recently expanded to the north and now involves 
exploitation of four stocks. In order of their importance these are: 
(1) southeast Bering Sea red king crab, (2) Pribilof Islands blue king 
crab, (3) Norton Sound red king crab, and (4) St. Matthew blue king 
crab. 

The 1978 southeast Bering Sea red king crab fishery began in 
mid-September and closed in late October. A total of 162 vessels were 
involved with 406,165 pot-lifts yielding 14.75 million crab 
(39,750 m.t.). Catch per pot-lift was 36 crab (Table 2) averaging 
142.0 mm in carapace length (Table 3). The 1979 season started on 
September 10 and ended October 14. According to data available at the 
season closure, the 1979 catch had reached 92 million pounds 
(41,740 m.t.). The total catch is expected to exceed 115 million 
pounds (52,150 m.t.). Final catch and effort statistics are 
unavailable. The stock appears to be in good condition although 
declines in recruitment are expected in the next few years. 

The 1978 Pribilof Island blue king crab fishery also opened 
in mid-September although effort did not intensify until the closure 
of the southeast Bering Sea fishery. The 1978 harvest was 805,202 
crab (2,940 m.t.) by 58 vessels. Effort was 100,176 pot-lifts for an 
average of 8 crab per pot-lift. The crab averaged 159.3 mm carapace 
length. The 1979 catch through September was 194,636 crab (717 m.t.). 
The condition of this stock appears to be stable. 

The 1978 St. Matthew Island blue king crab fishery produced 
410,398 crab (847 m.t.). Effort was 43,754 pot-lifts by 22 vessels 
for an average CPUE of 9 crab per pot-lift. The average weight was 
2.04 kg, average length 132.2 mm. 

The 1979 harvest of red king crab from Norton Sound was 
963,500 crab through September (1,335 m.t.) as compared to 660,829 
crab (911 m.t.) in 1978. 

Trawl surveys conducted by the U.S. in 1978 and 1979 indicate 
that blue king crab stocks in the St. Matthew area are stable; 
however, the 1979 fishing was poor and attracted few vessels. A trawl 
survey of the Norton Sound was conducted in 1979 but results are not 
yet available. 

The sub-committee held some discussion of incidental king 
crab catch in trawl fisheries. The estimated incidental catch of king 
crab based on observer data were: 465,581 crab in 1973; 489,896 crab 
in 1974; 155,941 crab in 1975; and 599,623 crab in 1977. The 
estimated incidental catch in 1978 was 1,277,931 crab (of which 72% 
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were Lithodes). U.S. scientists expressed extreme concern over the 
rising incidental catch. Japanese scientists had reservations about 
the high estimated incidence of Lithodes in trawl catches. These 
doubts arise from experience in past surveys that showed extremely 
sparse populations of Lithodes aequispina in areas where Paralithodes 
is absent and where the reported incidence of king crab in trawl 
catches is high. U.S. and Japanese scientists agreed that further 
analysis is necessary. 

6. CURRENT STATUS OF EASTERN BERING SEA TANNER CRAB RESOURCES. 
In 1979, two Japanese motherships with 13 associated fishing 

vessels operated in the eastern Bering Sea. This tanner crab fishery 
was directed at .f_. opilio. 

The combined catch in 1979 was 11,729 m.t. Of this amount 
10,408 m.t. (89% of the total) were C. opilio, 987 m.t. (8%) were 
C. bairdi, and 334 m.t. (3%) were hybrids. 

A total of 11 landbased vessels participated in the fishing 
in 1979. This fleet commenced operations in late April and, 
throughout the season, fished in areas somewhat north and west of the 
factoryship fleets. The total catch in 1979 was 3,205 m.t. Of the 
total 2,905 m.t. (91%) were C. opilio, 202 m.t. (6%) were C. bairdi, 
and 99 m.t. (3%) were hybrids. There was a decline in the-proportion 
of C. bairdi from 17% in 1978 to 6% in 1979. 

During 1979 factoryship fleets fished for 343 ship days 
(Keiko maru-~163 days, Koyo maru--180 days) for an average catch of 
34.2 m.1:-per day. Catch rates for 1977 and 1978 were 37.9 and 
36.2 m.t. per day respectively. The catch per day has declined over 
the past three years. 

During 1979 landbased vessels fished for 1,026 days for an 
average catch per vessel day of 3.1 m.t. During 1978 landbased 
vessels fished 823 days for an average catch per vessel day of about 
4.0 m.t. or about 5,419 crabs. This compares with the average of 
4.4 m.t. or about 6,182 crabs per vessel day for the landbased fleet 
in 1977. Catch rates in the fishery have declined over the past three 
years, with most of the decline occurring in 1979. 

The average size and weight of tanner crab harvested by the 
factoryship fleets in 1979 was substantially lower than in 1978. 
During 1977 and 1978, tanner crab carapace width averaged 121.6 mm and 
121.4 mm, respectively. In 1979 the average carapace width was 
115 .4 mm. 

In 1979 Japan caught 22,918,664 crabs including 4,280,137 
crabs by the landbased fleet, while the U.S. caught 38,829,953 crabs 
through August. In 1978 Japan caught 20,339,000 crabs, including 
4,499,000 crabs by the landbased fishery, while the U.S. caught 
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27,456,000 crabs through August. The Japanese share in the total 
tanner crab catch by weight in the eastern Bering Sea declined from 
77% in 1975, to 52% in 1976, to 36% in 1977, and to 33% in 1978. 
There has been no U.S.S.R. tanner crab fishery since 1971. 

In 1978 U.S. harvest of tanner crab totalled 67,944,000 pounds 
(30,800 m.t.) or 27,455,739 crab. The species composition of the 
harvest was 30,000 m.t. or 26,189,000 of C. bairdi and 780 m.t. or 
1,267,196 C. opilio. Through August of 1979 the U.S. harvest was 
33,880 m.t-:- of which 19,280 m.t. (57%) were C. bairdi and 14,597 m.t. 
were .f. opilio (43%). -

The sub-committee noted that the population of C. bairdi 
south of 58 degrees declined somewhat from 1978 to 1979 but the 
decline was not as sharp as that apparent from 1977 to 1978. Decline 
in the population of large males (greater than 129 mm) has, however, 
been occurring over the past four years. The stock of C. bairdi in 
the eastern Bering Sea is considered to be in poor condTtion. 

The sub-committee agreed that the portion of the C. opilio 
stock south of 58 degrees has been stable over the past two years, 
although it is lower than it was in the 1975-77 period. 

U.S. trawl survey data indicated a decline in the abundance 
of male C. opilio greater than 110 mm carapace width in the area north 
of 58 degrees. This evidence of decline in abundance of large crabs, 
was supported by data from the Japanese mqthership fishery that showed 
declining catch per vessel day. Maintenance of the catch per pot at 
1978 levels was achieved only by substantial reduction in the size of 
crab retained. It is the opinion of U.S. scientists that these 
fishery and survey data indicate that the qbundance of large male 
C. opilio is reduced in the area north of 58 degrees. 

In the view of the Japanese delegation, stock conditions in 
C. opilio are better judged by the abundance of crab larger than 
TOO mm. According to U.S. data the abundance of male C. opilio larger 
than 110 mm carapace width north of 58 degrees was 6.5-million crab, 
however, the U.S. data also indicate that the abundance of C. opilio 
greater than 100 mm is more than double this amount. Since-the catch 
of crab per pot in the Japanese fishery (Table 4) was almost identical 
in 1978 and 1979 and, since the average weight of crab in U.S. and 
Japanese fisheries is identical, Japanese scientists do not believe 
that the stock condition of large C. opilio in the area north of 58 
degrees has changed substantially.- Additionally, stock assessment by 
the current trawl survey technique can not produce accurate estimates 
if the vulnerability of crab to the trawl is disregarded. Considering 
that vulnerability is less than 1.0, U.S. estimates of the stock 
abundance (106.3 million crab south of 580 and 6.5 million crab 
north of 58°) are obviously less than the true abundance. Based on 
data presented in Doc. 2227, and including estimates of vulnerability, 
Japanese scientists estimate the abundance of C. opilio males greater 
than 100 mm carapace width to be 61.9 million crab in the survey area 
north of 58 degrees. 
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Both sides agreed that the lower size limit of crab included 
in stock abundance estimates is arbitrary since there is no regulated 
size limits in U.S. and Japanese fisheries. 

The sub-committee held a brief discussion of incidental 
catches of tanner crab by trawl fisheries in the eastern Bering Sea. 
According to estimates derived by U.S. scientists from data collected 
by on-board observers, the incidental catch was about 60 million 
tanner crabs in 1975, 26 million crabs in 1976, 17 million crabs in 
1977, and incidental catch in 1978 was estimated to be 17 million 
crabs. The sub-committee noted that the incidental catch in 1977 and 
1978 is much reduced from that of earlier years. 

7. CONSIDERATION OF STATISTICS AND EXCHANGE OF BASIC DATA. The 
sub-committee agreed that every effort will be made to 

accomplish the fullest possible exchange of data with respect to 
research and commercial fishing operations. The present format of the 
statistics for the Statistical Yearbook and exchange of basic data 
were considered adequate. 

8. REVIEW OF RESEARCH PLANS FOR KING AND TANNER CRAB. 

Japan. The 1980 research activity is scheduled to be 
conducted in almost the same area·and on the same scale as in 1979. 
Pot and trawl fishing will be carried out for research and biological 
data and samples will be collected in order to study the distribution 
and standing crop of crab by a grid-station survey modified slightly 
from that in 1978 and 1979. In addition, tagging of tanner crab using 
newly developed tagging techniques will be conducted for study of 
movement, migration, growth, and exploitation. Collection and 
analysis of catch and effort statistics from the commercial fishery 
and sampling from the commercial catch will continue. 

United States. The United States plans to continue the 
research described in Docs. 2210, 2245, 2246, 2247, 2248, and 2249. 
Current plans include a 1980 trawl survey similar to that of 1979 but 
somewhat reduced in area coverage. The United States will also be 
conducting crab research in the Aleutian Islands during 1980. Tagging 
experiments in cooperation with the Alaska Department of Fish and Game 
will also be continued and also coordinated with tagging experiments 
conducted by Japan. Alaska Department of Fish and Game statistical 
and catch sampling programs will also continue. 

It was agreed that a joint survey should be conducted in the 
area of mutual interest (Fig. 1) and that experiments with the ATA 
method should continue. 
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9. OTHER DISCUSSIONS. 

Special topics in 1979. The sub-committee held extensive 
discussions of the Alternate Tail Attack (ATA) method for estimating 
the vulnerability of crab to trawl survey gear. Japanese scientists 
presented estimates of vulnerability derived from joint U.S.-Japanese 
comparative trawl research conducted in 1979. U.S. scientists 
presented a statistical analysis of the comparative trawl data. The 
sub-committee agreed that the ATA method is a novel and ingenious 
method for determining vulnerability and relative fishing power of 
trawls. Japanese scientists considered that the vulnerability 
estimates derived in 1979 could be used to adjust abundance 
estimates. The U.S. agreed, in principle, that crab were not 
completely vulnerable to the survey trawls. For technical and 
statistical reasons, U.S. scientists were not willing to accept the 
1979 vulnerability estimates as useful in computing abundance. 

The U.S.-Japanese joint research survey of 1979 was discussed 
in regard to differences in computing population estimates for the 
joint survey area. It was agreed that better planning was necessary 
in this regard. Data exchange from this survey has been incomplete. 
It was decided that these and other matters dealing with survey 
techniques, would be discussed by Ors. Takeshita and Otto following 
the sub-committee meeting. 

Growth and reproductiori of tanner crabs, tagging studies, and 
reproduction of king crabs were also discussed. It was agreed that 
these subjects required further study. The sub-committee did not 
discuss the zoogeography of king crabs because the available data are 
too limited. 

Special topics in 1980. The sub-committee agreed to consider 
the following special topics at the 1980 meeting: 

Growth and reproduction of king and tanner crab 

(1) Growth per molt 
(2) Molting frequency 
(3) Other aspects of growth 
(4) Size at maturity 

Other matters. It was agreed that Dr. Otto would serve as 
rapporteur for the 1980 meeting. 

TABLES l TO 5 AND FIG. l FOLLOW 
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Table 1. Eastern Bering Sea king crab catch (l,OOO's of crab).a 

Year Japan U.S.A. U.S.S.R. Total 

1953 1,276 361 1,637 
1954 1,061 328 1,389 
1955 1, 129 313 1,442 

1956 1,079 294 1,373 
1957 1 , 171 107 1,278 
1958 1,130 1 1,131 
1959 1,292 620 1,912 
1960 1,949 88 1,995 4,032 

1961 3,031 62 3,441 6,534 
1962 4,951 10 3,019 7,980 
1963 5,476 101 3,019 8,596 
1964 5,895 123 2,800 8,818 
1965 4,216 223 2,226 6,665 

1966 4,206 140· 2,560 6,906 
1967 3,764 397 1,592 5,753 
1968 3,853 1,278 549 5,680 
1969 2,073 1,749 369 4,191 
1970 2,080 l, 683 320 4,083 

1971 886 2,405 265 3,556 
1972 874 3,994 _b 4,868 
1973 228 5,000 _b 5,228 
1974 476 8,618 _b 9,094 i 1975 _c 9,060 _b 9,060 

j 
1976 _c 10, 603d _b 10,603d 

951e 951e J 
1977 _c 12,059d _b 12,059d 

l 1978 _c 14,745d _b 14,745d 
305e 305e 
660f 660f 
4109 4109 l 

) 
aoata from INPFC documents, includes P. camtschatica and f.. platypus. I 
bNo U.S.S.R. fishery since 1971. - 1 
CNo Japanese fishery since 1974. 1 
dRed king crab catch. ) 
es1ue king crab catch (Pribilofs). I 
fNorthern district only red king crab. i 
gNorthern district only blue king crab. i 

1 
·1 

1 
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Table 2. Catch per effort data for the Japanese, United States, 
and U.S.S.R. southeastern Bering Sea king crab fisheries.a 

Japan u.s. U.S.S.R. 
Year Catch/tan Catch/pot Catch/pot Catch7tan 

1953 8.9 
1954 11. 9 
1955 11.4 

1956 7.3 
1957 14.0 
1958 11. 4 
1959 16.5 9.7 
1960 15.2 10.4 

1961 11.8 8.9 
1962 11.3 7.2 
1963 8.5 5.6 
1964 9.2 4.6 
1965 9.3 3.6 

1966 9.4 51. 7 4. l 
1967 8.3 2.7 37.4 2.4 
1968 7.5 1.4 26.9 2.3 
1969 7.2 0.2 17.8 l. 5 
1970 7.3 0.3 17. l 1.4 

1971 6.7 0.6 20.3 l. 3 
1972 6.7 0.7 20.5 _c 
1973 _b 0.2 24. 9 _c 
1974 _b 0.6 33.3 _c 
1975 _b _d 41.0 _c 

1976 _b _d 33. oe 13.of _c 
1977 _b _d 25.8e l0.3f _c 
1978 _b _d 36 .oe 8.of _c 
1979 -b _d g h _c 

aoata from INPFC documents, includes P. camtschatica and P. platypus. 
brangle net effort was eliminated begTnning in 1973. 
CNo U.S.S.R. fishery since 1971. 
dNo Japanese fishery since 1974. 
eRed king crab data. 
fs1ue king crab data. 
gRed king crab data unavailable. 
hs1ue king crab data unavailable. 
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Table 3. Average carapace length for samples of the commercial 
king crab (P. camtschatica) catches in the eastern Bering 
Sea (average length in mm).a 

Year Japan U.S. U.S.S.R. 

1953 170.2 N.A.b 
1954 166.5 II 

1955 162. l II 

1956 162.5 II 

1957 159.8 II 

1958 158.9 II 

1959 159.7 II N.A.b 
1960 158. l II II 

196 l 158.7 II II 

1962 158.0 II II 

1963 154.8 II II 

1964 156.9 II II 

1965 154.3 II II 

1966 152.9 II II 

1967 153. l 155.0 153.0 
1968 152.7 N.A.b 151. 0 
1969 149.5 143.8 N .A.b 
1970 145.0 144.5 II 

1971 144.5 144.9 II 

1972 146.3 144.6 _c 
1973 149.8 145.5 _c 
1974 152.0 144.2 _c 
1975 _d 145.8 _c 

1976 _d 148.0 _c 
1977 _d 147.9e _c 

113. 3f 
1978 -d 147.oe _c 

118.9f 

aoata from INPFC documents. 
bN.A. - Not available. 
CNo U.S.S.R. fishery since 1971. 
dNo Japanese fishery since 1974. 
esoutheastern Bering Sea 
fNorton Sound. · 

l 
I 
' 

l 
{ 

l 
\ 
\ 

~ 
\ 
i 
I 
l 
' J 

f 
\ 

t 
1 
i 
I 
t 



Year 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973d 
1974e 

1975f 
19769 

Table. 4 Catch-effort statistics for the tanner craba fisheries in the eastern Bering Sea, 1965-78 
(catch is in millions of crabs; fishing effort is in 1,000 1 s of tans of tangle nets or 
l,000 1 s of pot-lifts; and CPUE is in number of crabs per tangle net or pot-lift). 

Japan U.S,S.R. United States 
Tangle nets Pots Tangle nets Pots Total 

Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE catch 

1.030 452. l 2.28 - 0.665b 616.7 1.08 l. 695 
, • 490 447 .3 3.33 - ,0.665b 617.2 1.08 2. 155 
8.320 440.5 18.89 0.290 35.3 8.22 3.390b 657.0 5. 16 - 12.000 

10. 100 484. 7 20.84 1.880 151 . 6 12.40 3.490b 242.0 14.42 0.006 l.4 4.5 15.476 
9.736 271. 9 35.81 7.855 615. l 12. 77 6.243 248. l 25. 16 0.353 29.9 l l.8 24. 187 

7.679 252. 3 30.44 10.511 797. l 13. 19 5. 724 228.9 25.01 0.482 16.4 29.5 24.396 
0.851 27.5 30.90 14.888 l, 111.0 13.40 4.204 205.5 20.45 0.061 7.3 8.4 20.004 
0.386 12. l 31.87 15.207 1,104.1 13. 77 _c 0.043 6.7 6.3 15.635 

- 13.943 1,023.2 13.63 _c 0. 133 16.5 8.0 14.076 
- 13. 986 852.2 16.41 _c 2.532 22.0 115.0 16.518 

9.228 541.0 17. 06 _c 2. 773 38.5 72.0 12.001 
9.640 563.7 17.11 ,, _c 8.950 141.2 63.4 18.590 

1977h - l l. 932 704.3 16.90 _c 20.413 305. l 66.9 32.345 
l978i - 20.339 1,872.2 10.86 _c 27.456 521. 9 53.0 47.794 
1979 22.919k 2,246.2 10.20 _c 38.830k 584.5 60.oj 61. 749 

..• continued 
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Table 4. Continued. 

ac. bairdi and _f. opilio. 

bEstimated by applying number of crabs per case in 1969 to case pack figure in indicated year. 

CNo. U.S.S.R. fishery since 1971. 

dJapanese catch in 1973 was 5.992 million crabs in Area A and 7.951 million crabs in Area B. (PUE was 
11.28 in Area A and 16. 16 in Area B. Areas are those defined in the 1972 bilateral agreement. 

eJapanese catch in 1974 was 5.999 million crabs in Area A and 7.987 million crabs in Area B. CPUE was 
13.80 in Area A and 19. 12 in Area B. Areas are those defined in the 1972 bilateral agreement. 

fJapanese catch in 1975 was 2. 181 million crabs in Area A and 7.047 million crabs in Area B. CPUE was 
14.1 in Area A and 18.4 in Area B. Areas are those defined in the 1974 bilateral agreement. 

gJapanese catch in 1976 was 2.437 million crabs in Area A and 7.206 million crabs in Area B. CPUE was 
13.8 in Area A and 18.4 in Area B. Areas are those defined in the 1974 bilateral agreement. 

hThe Japanese factoryship catch in 1977 was 2.452 million crabs in Area A, 7. 166 million crabs in Area B, 
and 2.313 million crabs in Area C. CPUE was 12.8 in Area A, 18.5 in Area B, and 18.4 in Area C. Areas 
are those defined by the U.S. Preliminary Management Plan for King and Tanner Crab. The Japanese 
landbased catch and effort in the central Bering Sea (Area C) was 3.675 million crabs and 508.2 thousand 
pot-lifts, respectively. 

iThe Japanese factoryship catch in 1978 was 15.840 million crabs of which 14.243 was north of 58°N 
and 1.597 was south of 58°N. The CPUE was 14.3 and 13. 1, respectively. In the water west of 175°W 
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and north of 58°N, the Japanese landbased fleet catch was 4.499 million crabs for an average of 6.0 crabs per 
pot. All figures are preliminary. U.S. catch through August 1978. 

jcatch through August 1979. 

kfigures through October 6, 1979. 

Data sources: Statistics for the Japanese and U.S. fisheries are from INPFC documents. Statistics for 
the U.S.S.R. fishery provided to the~United States by the U.S.S.R. 



Table 5. Annual abundance estimates (millions of crabs) for tanner crabs from NOAA surveys in the 
eastern Bering Sea, south of 58 degrees. 

95% Confidence 
Limits for 1979 

Size 
Sex Group* 1973 1974 1975 1976 1977 1978 1979 Lower Upper +% 

C. bairdi 
Males < 85 62.8 200.7 116.3 136.8 192.7 103. l 108.4 83. l 133.7 23 

85-129 140.5 255.0 207.5 131. 7 159.6 90. l 69.4 62.2 76.6 10 
>129 66.9 130.5 209.6 157.8 lll. 1 57.9 39.7 35.7 43.7 10 

Total males 270.2 586.2 533.4 426.3 463.4 251.0 217.5 190.9 244. l 12 
Females < 85 47.9 210.5 120.8 174.7 328.4 116. l 124.8 91.8 157.8 26 

> 84 90.3 175.7 102.2 220.4 215.8 73.3 43.3 32.3 54.3 25 
Total f~males 138.2 386.2 223.0 395. l 544.2 189.4 168. l 133.3 202.9 21 
Total population 408.4 972.4 756.4 821.4 l, 007. 6 440.4 385.6 341.8 429.4 11 

C. op il i o 
Males <110 115. 2 l, 480. 3 1,916.7 2,221.1 l, 850. 9 830.2 779.4 669.4 889.4 14 

>109 84.7 246.7 274.8 181.6 137.3 78.4 106.3 92. l 120.5 13 
Total males 199.9 1,727.0 2,191.5 2,402.7 1,988.2 906.6 885.7 775. 7 995.7 12 
Females < 65 26.4 1,415.3 3,213. l 4,867. l 5,855.0 l, 233. 1 2,266.2 1,524.0 3,008.4 33 

> 64 26.8 195.9 194.3 697.3 535.5 111.4 157.8 91.6 224.0 42 
Total females 53.2 1,611.4 3,407.4 5,564.4 6,390.-5 l, 344. 5 2,324.0 1,578.4 3,069.6 32 
Total population 253. l 3,338.4 5,598.9 7,967.1 8,378.7 2,253. l 3,209.7 2,456.1 3,963.3 23 

C. b a i rd i x C. opilio** 
Males - <110 47.5 27.8 141.2 11.8 9.8 6.2 13.4 37 

>109 33.8 16.5 15.4 5.6 4.9 3.7 6. l 24 
Total males 81.3 44.3 156.6 17.5 14.7 10.9 18.5 26 
Females < 65 190.8 l. l 141.2 7.5 25.9 -3.3 55. l 113 

> 64 28.9 13.9 53.7 8.7 20.4 -3.4 44.2 117 
Total females 219 .7 15.0 194.9 16.2 46.3 8.7 83.9 81 
Total population 301.0 59.3 351. 5 33.8 61.0 23.2 98.8 62 

*mm, carapace width 
N 

**includes crab N. of 580 in 1978 (no separate estimate available) 
O'\ 
\D 
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Figure 1. Checkerboard pattern survey area for 1979 U.S.
Japan cooperative crab research. 

0 survey by U.S. 0 survey by Japan 

N 

w 

, 
I 

1 
I 

1 
1 
1 

i 

I 
j 

I 
i 
l 



INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 
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