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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 
Elmer E. Rasmuson, acting on behalf of the chairman of the committee, 
opened the meeting on October 27. Dr. Robert L. Burgner 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 
November 3, 1980 by the chairman of the committee, Dr. D.L. Alverson, 
for the purpose of finalizing the report to be presentad 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. 

1. PARTICIPANTS 

Members of the committee and their advisers are listed in the 
List of Participants (Doc. 2359). 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 and 
Mr. G.H. Williams of that Commission acted in this capacity at the 
present meeting. Mr. C. Fun ayama , Ms. A. Ono, Ms. C. Okazaki, 
Ms. K. Shirae, and Ms. J. Miyaura 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) Review of format of and policy concerning the Report of 

Standing Committee on Biology and Research 
(9) Further meetings 

(10) Other business 
(11) Consideration of a report to the Commission 

3. REVIEW OF TERMS OF REFERENCE AND ORGANIZATION 

(1) 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 1I ••• 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 II. The following is a current list of the committee's specific 
assignments. 

(a) 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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(b) Review and coordinate scientific studies to determine 
the continent of origin of anadromous species migrating 
in the waters south of 460 north latitude 

(c) 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 

(d) Review and approve reports submitted for pub1i~ation and 
make recommendations regarding other reports to be 
pub 1 i shed 

(e) Prepare a report annually for the Commission on the 
above matters 

(2) 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: . 

(a) Sub-Committee on Salmon, to deal specifically with 
assignments (l)(a) and (l)(b) 

(b) Sub-Committee on Non-Anadromous Species, to deal with 
assignment (l)(c) 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 

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

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

4. REVIEW OF DOCUMENTS 

INPFC Doc. 2349 lists the titles of all documents submitted 
to the Commission since adjournment of the 26th 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 distribution 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 1981 on salmonids 
and oceanography are included in the report. 

(1) Studies pertinent to Article III l(d) 

One of the committee's terms of reference concerns studies to 
determine the continent of origin of anadromous species migrating in 
waters south of 460N latitude as required in Article III l(d) of the 
Convention. As three sampling seasons have passed since the 
renegotiation of the Convention, the sub-committee discussed at length 
the current status of knowledge on continent of origin of salmonids 
south of 460N, and the sub-committee report provides a summary of 
this knowledge accumulated through 1980. In the period of coordinated 
and intensified research following the renegotiation, tagging studies 
and scale pattern analysis have provided evidence of the occurrence of 
Alaskan sockeye south of 460N and west of 1750E, although the 
majority of sockeye there are considered to be of Asian origin. All 
information indicates that chum salmon in the pre-1978 landbased 
fishery area are of Asian origin. One Kamchatkan and one Alaskan 
coastal recovery of pink salmon released near 460N and between 
l750W-1800 signify intermingling of continental stocks of this 
species in the extreme northeast corner of the pre-1978 landbased 
area. Two 1977 tag recoveries of coho salmon released near 440N and 
1730W demonstrated intermingling of North American and Asian coho in 
the same general area as well. There is no information on the origin 
of chinook occurring south of 460N, but a 1980 coastal tag recovery 
demonstrated that Columbia River steelhead occur near 460N and 
1800 • 

As a consequence of the review on continent of orlgln 
studies, the sub-committee RECOMMENDED that increased emphasis be 
given to sampling and tagging of pink and sockeye salmon in the area 
south of 460N and between 1750E and 1750W, and that scales be 
collected from as many as possible coho and chinook salmon caught by 
research vessels for use in scale pattern analyses. In addition, the 
sub-committee noted considerable progress made by the Ad Hoc Salmon 
Research Coordinating Group in facilitating a greater level of 
research cooperation in continent 'of origin studies, and RECOMMENDED 
that the group continue its efforts through correspondence and by 
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holding a meeting in Tokyo in February 1981. The group was requested 
to review ways to improve the amount of information obtained from 
studies to determine the continent of origin of salmon ids distributed 
south of 46 0 N. The committee notes the valuable information that 
has emerged through this coordinated research effort, and strongly 
ENDORSES all of these recommendations. Despite the greatly 
intensified studies on continent of origin of salmonids south of 
460 N, and the significant new information that has been gained in 
the last three years, the sub-committee considers that our present 
knowledge and level of research planned cannot provide sufficient 
information on continent of origin of salmonids within the next year 
to enable the Commission to make recommendations under Article III 
l(d) of the Convention. The committee concurs with the 
sub-committee's RECOMMENDATION to call this situation to the attention 
of the Commission. 

(2) Summary of new information 

The committee notes that new information on salmonids 
includes significant known-range extensions for three salmonid species 
as determined by coastal tag recoveries. Extensions to the known 
limits of ocean distribution were reported for North American 
steelhead trout and pink salmon, and for southern British Columbia 
sockeye salmon. Scale pattern analyses provide further evidence of 
the occurrence of maturing and immature Alaskan sockeye in waters 
south of 460 N and west of l75 0 E. The first two recoveries of 
coded-wire tagged salmonids (steelhead in both cases) outside the U.S. 
and Canadian 200-mile fishery zones were made by a Japanese research 
vessel in the central Gulf of Alaska. One of these recoveries 
provides the first information on high seas distribution of Idaho 
steelhead. 

(3) Coded-wire tag recovery 

The sub-committee considered a request from the Pacific 
Marine Fisheries Commission of the United States for Japanese salmon 
research vessels to examine routinely all catches for adipose fin 
clips that may indicate the presence of coded-wire tags. It was 
agreed that such cooperation in coded-wire tag recovery effort could 
lead to significant new information on ocean distributions of 
salmonids. The sub-committee, therefore, RECOMMENDED that the 
appropriate research and observer programs of all three national 
sections include efforts, insofar as possible, to examine catches for 
salmonids missing the adipose fin. The committee ENDORSES this 
recommendation. 
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(4) Data and sample exchanges and publications 

The sub-committee reviewed the exchange of statistics and of 
research data and samples between the three nations. All submissions 
of 1979 catch data had been made in accordance with the Memorandum of 
Understanding, and 1978 mothership catch data had been recompiled 
according to catcher vessel location as requested. All requests for 
scale samples had been fulfilled. In light of the increased interest 
in ocean distributions of steelhead trout sparked by the 1980 
recoveries of three tagged fish, Japan agreed to submit research 
stee1head catch data for future and some past years. The 
sub-committee also reviewed the status of publication of joint 
comprehensive reports on salmon, the Statistical Yearbooks, and the 
Historical Salmon Statistics Bulletin. 

(5) Futuremeetings 

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 the sub-committee 
RECOMMENDED that the rapporteur system in use by the other 
sub-committees be tried for preparation of its 1981 report. As there 
is little time between the end of research field operations and the 
annual meeting date, preparation of documents must be expedited 
insofar as possible. The committee agrees that sub-committee meetings 
should involve as much substantive discussion as possible, and 
therefore strongly SUPPORTS this recommendation. 

6. NON-ANADROMOUS SPECIES RESEARCH 

The Sub-Committee on Non-Anadromous Species received, 
amended, and adopted reports which had been prepared by the Bering Sea 
and Northeast Pacific 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 
reviewed results of commercial fisheries and research on groundfish in 
the Bering Sea and Aleutian region. The report of the panel 
[Appendix 2(A) of Doc. 2352J contains a summary of this review. 

The committee noted that the following points are emphasized 
in the panel's report: 
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(a) Nature of the fishery 

(i) Fisheries on groundfish, squid, and herring in the 
eastern Bering Sea and Aleutian region operated 
under area-time restrictions and catch limitations 
established by the United States through its 200 
mile extended jurisdiction authority. Herring was 
declared a prohibited species to all nations except 
the United States in 1980. The U.S. is also the 
only nation permitted to fish for Pacific halibut 
in the Bering Sea. 

(ii) The total all-nation catch of groundfish, squid, 
and herring in 1979 was 1.3 million mt, slightly 
less than in 1978. Catches by nation were: Japan 
(78.3%), U.S.S.R. (11.6%), Republic of Korea 
(7.5%), Poland (1.4%), U.S. (1%), and Taiwan (0.2%). 

(iii) As in past years, pollock was the predominant 
species in the catch accounting for 73% of the 
total and was followed by yellowfin sole (8%). 
Other important species or groups taken in the 
fishery were: Pacific cod, blackcod, Pacific ocean 
perch, "other rockfishes", turbots (arrowtooth 
flounder and Greenland turbot), other flounders 
(rock sole, flathead sole, and Alaska plaice), 
herring, squid, and Atka mackerel. 

(iv) Incidental species taken in the fisheries that are 
of concern to the Commission are Pacific halibut, 
Pacific salmon, king crabs, and tanner crabs. 
Incidental catches of halibut were 600,000 fish 
(2,850 mt) in 1978 and 584,000 fish (2,860 mt) in 
1979. Incidental catches of Pacific salmon were 
45,000 fish (137 mt) in 1978 and 108,000 fish (340 
mt) in 1979. About 1 million king crabs (1,010 
mt), mostly golden king crab, were caught 
incidentally in 1979; the catch of tanner crabs 
amounted to 18 million crabs (3,650 mt). 

(b) Status of Stocks 

(i) The condition of all stocks, with the exception of 
blackcod and Pacific ocean perch, is considered to 
be good. 

(ii) Abundance of pollock was noted to be relatively 
stable from 1975 to 1977 and increased moderately 
(8-12%) from 1977 to 1979. The 1977 and 1978 
year-classes of pollock were noted to be relatively 
strong and should maintain or increase the 
population size in 1980 and 1981. 
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(iii) Pacific cod abundance was noted to have increased 
by a factor of approximately seven between 1975 and 
1979 due to abundant 1977 and 1978 year-classes. 
These year-classes will make their greatest 
contribution to the fishery in 1980-82. 

(iv) It is known from long term CPUE trends that the 
abundance of the adult blackcod stock is low. 
However, it is expected to increase in the next few 
years because of higher than average recruitment of 
juvenile blackcod. 

(v) Abundance of yellowfin sole has increased 
substantially since 1972 due mainly to the strength 
of a series of year-classes originating in 1966-70 
and may now approximate that of the virgin 
population. Stock abundance is stable for turbots 
and the "other flatfish" complex. 

(vi) All scientists agree that stocks of Pacific ocean 
perch are at a low level of abundance. 

(vii) Information is generally lacking for the assessment 
of Atka mackerel, squid, and the "other species" 
category. 

(c) Research Activities 

(i) Japan conducted research vessel surveys in.the 
Bering Sea and Aleutian region in 1980 on: (1) 
pollock, (2) sea snails, and (3) blackcod and 
Pacific cod. A comprehensive survey of groundfish 
resources in the Aleutian region was also conducted 
jOintly with the United States. The United States, 
in addition to the joint survey with Japan, 
continued surveys on groundfish in the eastern 
Bering Sea. The International Pacific Halibut 
Commission (U.S. and Canada) conducted its regular 
juvenile halibut survey in the southeast Bering Sea. 

(ii) All the above surveys are scheduled to be continued 
in 1981 with the exception of the U.S.-Japan survey 
in the Aleutian Islands region. In addition, Japan 
will resume trawl surveys on groundfish in the 
eastern Bering Sea and the hydroacoustic/midwater 
trawl surveys on pelagic pollock in the Aleutian 
Basin. Some Japanese stern trawlers will also 
conduct experiments to study methods of reducing 
catches of prohibited species, especially Pacific 
salmon. The U.S. National Marine Fisheries Service 
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and International Pacific Halibut Commission will 
cooperatively survey the region from the Pribilof 
Islands south to the Alaska Peninsula to determine 
the incidence of halibut in trawl catches in winter 
and to determine the distribution of other 
groundfish during this season. 

(2) Northeast Pacific Groundfish Reseach 

The Northeast Pacific Panel reviewed results of commercial 
fisheries and research on groundfish in the northeast Pacific. The 
report of the panel [Appendix 2(8) of Doc. 2352J contains a summary of 
this review. 

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

(a) Nature of the fishery 

(i) The groundfish fisheries in the Northeast Pacific 
Region were conducted under regulations promulgated 
by Canada and the United States within their 
respective 200 mile fishery zones. 

(ii) Total catches of groundfish in 1979 were 
approximately 169,000 mt in the Gulf of Alaska; 
47,000 mt off Canada; and 126,000 mt in the 
Washington-California Region. 

(iii) The 1979 catch by Japan in the northeast Pacific 
increased 13% over 1978, to a total of 79,000 mt 
(75% by trawlers and 25% by longliners). Almost 
all (94%) of the Japanese catch was taken in U.S. 
waters. Principal species were pollock (37%), 
Pacific cod (15%), turbot (15%), blackcod (9%), and 
Pacific ocean perch (9%). 

(iv) The 1979 Soviet catch of 31,000 mt in the Gulf of 
Alaska decreased 50% from the 1978 level. 
Principal species were pollock (55%) and Atka 
mackerel (33%). The 1979 catch off 
Washington-California increased 50% over that of 
1978 to 108,000 mt (98% hake). The U.S.S.R. did 
not fish, but processed about 1,000 mt of 
Canadian-caught hake in 1979 off Canada. 

(v) The 1979 Republic of Korea catch in the Gulf of 
Alaska was 27,000 mt (97% by trawl, 98% pollock). 
The R.O.K. did not fish elsewhere in the northeast 
Pacific. 
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(vi) Polish vessels caught 23,400 mt (98% hake) of 
groundfish off Washington-California in 1979. In 
the Gulf of Alaska, the catch was 9,500 mt (99% 
pollock). The Polish catch off Canada was 4,300 mt 
of hake. 

(vii) Mexico caught 10.400 mt (84% pollock) of groundfish 
in the Gulf of Alaska. 

(viii) Total catch of Pacific halibut by North American 
vessels in the northeast Pacific was 13,000 mt, 
almost the same as in 1978. 

(ix) The incidental catch of Pacific halibut in non-U.S. 
fisheries in the Gulf of Alaska during 1979 was 
250,000 fish (2,580 mt) as compared to 293,000 fish 
(1,290 mt) in 1978. Incidental catches of other 
species in 1979 were Pacific salmon (20,400 fish, 
69 mt), and low numbers of king and tanner crabs. 

(b) Status of stocks 

(i) Abundance of adult halibut is still considered to 
be low although increased CPUE for adults and 
juveniles in 1980 is considered to be encouragtng. 

(ii) Japanese scientists assessed the Pacific ocean 
perch stock in the Shumagin-Southeastern region and 
concluded that this stock is not in poor 
condition. In contrast, U.S. scientists believe 
that this stock continues to be in poor condition, 
noting the low abundance of large, mature fish. 

(iii) Japanese scientists believe that blackcod stock 
abundance may have increased from 1978 to 1979 on 
the basis of survey data. U.S. scientists believe, 
on the basis of commercial fishery data collected 
by U.S. observers, that abundance may have 
continued to decline from 1977-79. Both sides 
agreed that the strong 1975-76 year-classes are 
about to enter the exploitable stock. 

(iv) The scientists determined that pollock abundance 
remained unchanged at a high" level in the Gulf of 
Alaska. They concluded that condition of Pacific 
cod and flatfishes in the Gulf of Alaska is good. 
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(c) Research activities 

(i) In 1980 Canada conducted tagging studies on 
blackcod, rockfish and dogfish; trawl surveys to 
determine flatfish abundance and distribution; and 
a hydroacoustic survey of pollock in the Charlotte 
Area. 

(ii) In 1980 Japan conducted a longline survey on 
blackcod and Pacific cod stocks in the Gulf of 
Alaska. The survey was intended to estimate 
abundance of all species taken and to tag blackcod 
for stock identification studies. 

(iii) In 1980 the United States conducted surveys in the 
Gulf of Alaska: (1) to continue the assessment of 
distribution and abundance of pollock, Pacific cod, 
Atka mackerel, and other species; and (2) to 
develop a blackcod abundance index for the third 
year using pots to monitor the abundance and 
condition of blackcod. A survey was also conducted 
off Washington-California to continue the 
assessment of rockfish and hake. 

(iv) In 1981, Japan plans to continue the longline 
survey on blackcod in the Gulf of Alaska. The 
United States plans a winter survey on Pacific cod 
and pollock in the western Gulf of Alaska, and a 
multi-vessel survey throughout the Gulf of Alaska 
in the summer. 

(3) Review of topics in the Sub-Committee on Non-Anadromous 
Species 

Two topics were specially selected for in-depth discussions 
by the sub-committee. The first topic was a general review of 
blackcod biology, research, and exploitation in the northeast 
Pacific. The second topic was the continuation of a 1979 topic: 
survey design and application to stock assessment. The sub-committee 
considered these special topic discussions to be extremely useful. 

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

The committee ENDORSES the ten recommendations made by the 
sub-committee for conduct of its work and RECOMMENDS their adoption. 
These recommendations are noted in Section 8 of the report of the 
sub-committee (Appendix 2 of Doc. 2352). 
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7. KING AND TANNER CRAB RESEARCH 

The Sub-Committee on King and Tanner Crab received, amended, 
and adopted reports pertaining to commercial fisheries and research on 
king and tanner crab in the eastern Bering Sea. These deliberations 
are contained in a report of the sub-committee (Appendix 3 of 
Doc. 2352). 

The committee noted that the following points are emphasized 
in the sub-committee report: 

(1) Nature of the fishery 

(a) Regulations pertaining to harvest of king and tanner 
crabs in the eastern Bering Sea by U.S. fishermen 
include restrictions related to size and sex of crabs, 
season, and total catch. Fisheries for king crab by 
other nations are prohibited. Japanese fisheries for 
tanner crab in the eastern Bering Sea are regulated by 
area, sex, and catch limitations. It is required that 
king and tanner crabs taken incidentally in trawl 
fisheries be returned to the sea • 

. (b) The U.S. catch of king crab in the eastern Bering Sea 
reached an all-time high of 19 million crabs in 1979. 
The composition of the 1979 king crab catch consisted of 
95% red king crab and 5% blue king crab. 

(c) The 1980 tanner crab catch was 52 million crabs, down 
from 62 million in 1979. Japanese fisheries accounted 
for 22% of the catch, as compared to 37% in 1979. This 
change reflected a 50% decrease in the Japanese catch 
quota under U.S. fisheries regulations. The species 
composition of the 1980 tanner crab catch was 69% 
Chionoecetes opilio and 31% C. bairdi. 

(d) The 1979 incidental catch of king crabs in the non-U.S. 
trawl fisheries was 1 million crabs, as compared to 1.3 
million in 1978. Golden king crab predominate in these 
catches. The incidental catch of tanner crabs in 1979 
was 18 million crabs, as compared to 17 million in 
1978. The proportion of incidentally caught C. bairdi 
increased from 24% to 42% during this time. -

(2) Status of stocks 

(a) The current condition of red king crab stocks in the 
southeastern Bering Sea is good. However, recent 
surveys have detected a decreasing trend of pre-recruit 
abundance which is expected to affect the fishery in 
1981. The condition of blue king crab stocks is not 
well known. 
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(b) 

(c) 

(d) 

For C. opilio stocks north of 58oN, abundance on the 
Japanese fishing grounds was lower in 1980 than in 1979. 
However, Japanese scientists presented data indicating 
that the exploitation rate is within acceptable 
biological limits. Japanese and U.S. surveys indicate 
higher abundance east of the fishing grounds north of 
58oN. Thus, the sub-committee concluded that low 
abundance on the fishing grounds does not reflect 
general abundance in the area north of 58oN. 

Regarding C. opilio stocks south of 58oN, survey and 
fishery indicators led the sub-committee to conclude 
that abundance of C. opilio declined between 1979 and 
1980. - . 

It was concluded that the abundance of C. bairdi was at 
a low level, based on fishery and survey data. However, 
increases in abundance of small crabs suggest that the 
stock is recovering. 

(3) Other research 

The sub-committee discussed other topics relating to: 

(a) Survey gear efficiency through analysis of tagging and 
trawling experiments, 

(b) Size at maturity for tanner crabs, 

(c) Cooperative tagging studies on f. opilio for analysis of 
growth and migration, and 

(d) Oceanographic studies on bottom water masses. 

8. RESEARCH PLANS 

The committee notes that each sub-committee report contains 
tentative plans for research in 1981. 

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. 2281) 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 1 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. 
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The committee also reviewed Doc. 2321, the Secretariat's 
draft style manual, and RECOMMENDS its use in revised form 
(Doc. 2321, Rev. 1) as a guide to style in preparation of INPFC 
reports. 

In addition, the committee reviewed th~ Secretariat document 
"Review of Commission publication and document policy and procedure II 
(Doc. 2286), insofar as it pertained to publication or documentation 
of material related to biology and research. The committee made 
certain recommendations on policy and procedure regarding reporting of 
matters pertaining to biology and research which it has incorporated 
into a revision of that document (Doc. 2286, Rev. 1) and RECOMMENDS 
their acceptance. 

10. REVIEW OF FORMAT OF AND POLICY CONCERNING THE REPORT OF THE 
STANDING COMMITTEE ON BIOLOGY AND RESEARCA 

The committee reviewed this item of its agenda and concluded 
that in its view the format, content, and organization of the B&R 
report and all its appendices are satisfactory in fulfilling the 
requirements of the Commission. 

The committee also re-examined the question of making the 
Report of the Standing Committee on Biology and Research a citable 
document. Lacking a concensus to change the policy regarding 
citability the committee notes that the present policy will remain in 
effect. This policy states that "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. ORGANIZATION AND TIMING OF FUTURE MEETINGS 

The committee notes that the new time schedule for conduct of 
business of the committee (extension to the Monday of the week 
following the convening of the committee) was satisfactory and 
RECOMMENDS the same procedure for the 1981 meeting. 

The committee also ENDORSES the proposed extension of the 
rapporteur system to the Sub-Committee on Salmon and RECOMMENDS 
continuation of this system for the Sub-Committees on Non-Anadromous 
Species and King and Tanner Crab. 
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12. OTHER BUSINESS 

Documentation of material and data exchanges 

The committee notes that substantive exchanges in 1980 of 
research material and data have been documented by the Secretariat 
(Doc. 2311) from information received from each agency concerned and 
RECOMMENDS the continuation of such documentation. To ensure 
completeness of the documentation, national section scientists will 
advise the Secretariat of such exchanges. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

REPORT OF THE SUB-COMMITTEE ON SALMON 

1980 November 1 

APPENDIX 1 
(Doc. 2352) 

The Sub-Committee on Salmon met from October 27 to 
November 1, 1980. C. Harris of the United States served as chairman 
and K.V. Aro of Canada was appointed recorder. Mr. C. Funayama, 
Ms. A. Ono, and Ms." C. Okazaki were the interpreters. 

1. PARTICIPANTS 

Persons assigned specifically to participate in the work of 
the sub-committee were: " 

CANADA 

JAPAN 

UN ITED STATES 

Member 
Advisers 

Member 
Advisers 

Member 
Advisers 

2352-App.1--1 

B. Ri dde 11 
K.V. Aro 
L. Margolis 

K. Takagi 
O. Sano 
M. Tachibana 
K. Imamura 
M. Miyahara 

R. Burgner 
M. Dahlberg 
C. Harris 
C.P. Meacham 
W. Arvey 
A. Kingsbury 
R. Regnart 
K. Johnson 
S. Marshall 
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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) Meeting procedures 
(6) 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 

(7) Review of progress on joint comprehensive reports 
(8) Review and report on exchange of basic tagging, catch, 

effort, biological, and oceanographic data from research 
operations 

(9) 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 

(10) Exchange and presentation of statistical material . 
(11) Review of research plans for 1981, including exchange of 

samples and personnel . 
(12) Publications 
(13) Other business 
(14) Recommendations 
(15) 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 by considering 
results of salmonid and oceanographic research during the 
year preceding the annual meeting through: 

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

2352-App.1--2 



(b) preparation of summaries of new information on 
distribution and Qrigin 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. 

(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 460 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 
salmon ids 

4. REVIEW OF RESULTS OF SALMONID AND OCEANOGRAPHIC RESEARCH 

(1) Documents 

The sub-committee reviewed the documents presented to the 
Commission since the 1979 Annual Meeting (titles of all such documents 
are listed in INPFC Doc. 2349) and agreed that the following documents 
were relevant to the work of the sub-committee: 
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Canada 2328 

Japan 2262~ 2270, 2272, 2305, 2306, 2316, 
2317, 2318, 2319, 2320, 2350 

Un ited States 2332, 2333, 2336, 2342, 2343, 2344, 
2345, 2346, 2348, 2351, 2369 

Secretariat 2259, 2261, 2281, 2311, 2321 

(2) Outline of research conducted by each country in 1980 

(a) Canada 

(i ) Salmon 

High seas tag~ing (Doc. 2328): Recoveries of salmon tagged 
offshore in the Northacific Ocean by Japan and the United States in 
1977, 1978, and 1979, and additional recoveries from earlier Canadian, 
Japanese, and United States taggings were listed. 

Other studies: The incidental catch of salmon (almost 
entirely chinook) by foreign vessels while trawling for hake in waters 
off the west coast of Vancouver Island, British Columbia, was recorded 
by Canadian observers during 1980. 

(ii) Oceanography 

Oceanographic programs and research were conducted by several 
Canadian agencies in the eastern Subarctic Pacific during 1980. These 
included: 

Cruises and moored current meter arrays to obtain 
physical, chemical, and biological data were used to 
study the spatial and temporal variability of currents, 
water properties, and plankton distributions in 
continental shelf and slope waters off the west coast of 
Vancouver Island 

- Development of remote sensing techniques, including a 
sensor to determine chlorophyll distributions from 
aircraft 

- Physical and chemical observations at Ocean Station P 
and along line P. Systems to replace Ocean Station P 
are being examined 
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- Daily observations of sea surface temperatures and 
salinity at coastal light stations and the collection of 
oceanographic data during fisheries research surveys 
were continued 

Publication of temperature charts for the eastern 
Subarctic Pacific 

(b) Japan 

(i) Salmon 

Research on board research vessels (Docs. 2316 and 2317): 
The Japanese investigations were conducted by nine research vessels in 
1980. One vessel simultaneously carried out investigations on Da11·s 
porpoise as a U.S.-Japan joint research vessel in its first cruise. 
The research period commenced in April, about two weeks earlier than 
in the previous year, and ended in August. The research areas were 
mainly located in the northwestern Pacific Ocean and the Bering Sea 
(Fig. 1) with additional sampling by one vessel in the Gulf of 
Alaska. Surveys were not implemented in the Sea of Okhotsk nor within 
the 200-mi1e fishery zone of the U.S.S.R. 

Fishing gears used were gi11nets and/or 10ng1ines, the type 
and number of which varied slightly according to purposes of the 
survey. 

The vessels Hokushin maru, Iwaki maru, and Kumamoto maru were 
engaged in research activities~obtain information on distribution 
and abundance of and biological data on salmon and stee1head trout, 
and used research gi11nets with ten mesh sizes (48, 55, 63, 72, 82, 
93, 106, 121, 138, and 157 mm) and the common gi11nets with mesh sizes 
and structure similar to the gi11nets used by the commercial vessels. 

Another three vessels, Hokuho maru, Riasu maru No.2, and 
Hokko maru were engaged in tagging experiments conducted-ro clarify 
continental origin of salmon ids distributed in waters south of 
460N. The first two vessels used 10ng1ines in addition to the 
gi11nets while the third used only 10ng1ines. 

Hoyo maru No. ~ was dedicated to research on marine mammals, 
particularly Da11·s porpoise, caught incidentally by salmon gi11nets. 
These activities were carried out during the first cruise as one of 
the catcher boats grouped under a mothership fleet and using 
approximately the same number of common gi11nets as a commercial 
fishing vessel. Gi11net and 10ng1ine research was conducted in its 
second cruise to clarify the continental origin of salmon migrating in 
the central Bering Sea. 
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Oshoro maru and Hokusei maru used common gi11nets, the 
research gi11nets with 10 mesh sizes, gi1lnets with special mesh sizes 
(such as 30, 33, 42, 130, 179, 204, and 233 mm) and 10ng1ines (in case 
of Oshoro maru) in order to collect biological data on pelagic species 
such as salmon and squids in the subarctic zone of the North Pacific 
Ocean. 

The research vessel personnel fished with gillnets and 
longlines, collected biological measurements of the catch, and tagged 
fish still viable out of those caught with 10nglines. All the vessels 
executed oceanpgraphic surveys and carried out research on animals 
(fishes, squids, birds, and marine mammals) which were incidentally 
caught by these gears. 

One Japanese scientist participated in a cruise of a U.S. 
research vessel dedicated to investigations to clarify the continental 
origin of salmon ids in the area south of 460N. The purposes were 
(1) to facilitate communication at sea to obtain data from Japanese 
research vessels for use in choosing stations for offshore purse seine 
operation in the area, (2) to provide advisory service about the 
operation of Japanese 10ng1ines, and (3) to observe the U.S. purse 
seine research operation. 

Gi11net research: The gi11net research in 1980 commenced on 
May 1, about two weeks earlier than in the previous year, and was 
completed on August 7. A total of 276 gi11net operations were 
conducted during this period of time. In the northwestern Pacific 

. Ocean, the research by gil1net was basically conducted at 50 
intervals of longitude. In addition, operations were carried out to 
implement research to collect biological data, to conduct tagging 
experiments, and to execute the Da11 1 s porpoise/salmon surveys in the 
fishing ground of the mothership fleets. 

In May, 84 gi11net operations were conducted by six research 
vessels in the northwestern Pacific Ocean west of l750W. In June, 
seven research vessels conducted a total of 65 gillnet operations 
almost in the same area. In July, the gi11net research was carried. 
out by eight vessels in three areas. In the northwestern Pacific 
Ocean west of l75 0W, six research vessels conducted 90 gil1net 
operations. In the central Bering Sea, one vessel conducted 19 
gi1lnet operations. An additional six stations were fished along 
1450W between 480-570N in the Gulf of Alaska. In August, three 
research vessels conducted 11 gil1net operations in the northwestern 
Pacific Ocean and one in the Bering Sea. 

Long1ine research: The longline operation commenced from· 
May 2, two weeks earlier than the year before, and ended on 
August 3, 1980. During the period, a total of 114 longline operations 
including 93 tagging operations were conducted. Efforts of the 
longline research operation were mainly exerted to clarify the 
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continental orlgln of salmon ids distributed in the areas south of 
460 N and were carried out in waters of latitudinal range 2-3 degree, 
south to north, centering around 45 0N and between 161 oE-175 0W in 
the northwestern Pacific Ocean. Tagging experiments were also 
conducted in the Bering Sea and the Gulf of Alaska. 

In May, two research vessels made 36 sets in a broad area 
between 41 o-46oN and 161 oE-175 0W. The main target species 
then was sockeye salmon. In June, four research vessels made 25 sets 
mainly in waters 41 o-47oN and 161 oE-175 0W, with primary target 
species of sockeye and coho salmon. In July, the longline research 
was carried out in three areas by four research vessels. Forty sets 
were conducted by two research vessels in the northwestern Pacific 
Ocean between 42 o-490 N and between 162oE-175 0W with primary 
target species for tagging being coho salmon. One research vessel 
made six longline sets in the central Bering Sea. The main target 
species were chinook and chum salmon. One research vessel conducted 
four longline operations along 1450 W. In August, two research 
vessels conducted two longline operations in the northwestern Pacific 
Ocean and one in the Bering Sea. 

Research on board motherships (Doc. 2316): The mothership 
salmon fishery in 1980 was conducted by four motherships and 172 
catcher boats (each of the motherships was accompanied by 43 catcher 
boats). The mothershi p fleets left Hakodate on May 26 and returned 
between August 4 and 6. The 1 andings to the motherships by catcher 
boats commenced on June 2 and completed on July 29-31 for a total of 
222 landings. In June, there were 106 operations within a narrow 
area, south to north, between 170o-175 0E in the North Pacific 
Ocean and one operation in the Bering Sea. In July, the operation was 
conducted 68 times in the Pacific Ocean and 47 times in the Bering Sea. 

Daily catch statistics were collected on board the four 
salmon motherships. Records of fork length, body weight, gonad 
weight, and collections of scales were made for up to 60 sockeye 
salmon and up to 30 of each other salmon species on each mothership 
every landing day. The numbers of salmon measured on motherships in 
1980 were 32,269 in all, consisting of 12,570 sockeye, 6,630 chum, 
6,600 pink, 1,930 coho, and 4,539 chinook. Motherships made 
oceanographic observations every day at noon. 

Investigation byU.S~observers (Doc~ 2316): In 1980 eight 
U.S. scientific observers were on board four motherships, including 
one salmon observer and one marine mammal observer on board each 
mothership. The former was engaged in monitoring of the salmon 
fishing operation and collection of biological data within the U.S. 
Fishery Conservation Zone (USFCZ), while the latter was dedicated to 
investigation of marine mammals, particularly Dall's porpoise, 
incidentally caught by salmon gillnets. The observers worked on board 
motherships for 163 days in all, 40-42 days each for four motherships. 
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In 1980 a total of six U.S. scientists embarked the Japanese 
salmon research vessels with a split of 1, 2, and 3, respectively, on 
board Hokushin maru, Oshoro maru, and Hoyo maru No. 81. The purpose 
of the embarkation was to investigate marine mamma1s-rncidental1y 
caught by salmon gi11nets. 

(ii) Oceanography (Doc. 2318) 

Oceanographic studies of the northwestern North Pacific Ocean 
were carried out. Analyses of data for the period April to July 1980 
were conducted with respect to the location of Western Subarctic Water 
and the Alaskan Stream. 

(c) United States 

(i) Salmon 

Research on board research vessels and motherships 
(Docs. 2342, 2345, and 2348): Two research vessels fished with 732 m 
purse seines and a limited amount of 10ng1ine gear in the North 
Pacific Ocean from mid-June to early August. Most sampling was done 
south of 460N latitude and between 1670E-1770W longitude, 
although some sampling also occurred within 100 nautical miles of the 
central Aleutian Islands in early August. The principal objective of 
this work was to tag and release salmon and stee1head trout to 
determine the migrations and continent of origin of anadromous 
salmonids in waters south of 460N latitude. Total sampling effort 
was 77 seine ~ets and 4 10ng1ine sets south of 460N and 25 seine 
sets north of 460N latitude. 

In 1980, four U.S. salmon observers were trained; each was 
placed on board one of four Japanese motherships. Between June 10 and 
July 31, the observers reported fishing operations and collected 
biological data when the vessels were within the USFCZ. Data from 
four tagging experiments on board catcher vessels were analyzed to 
test the randomness of the catch sampling procedures used on board the 
motherships. 

A chartered fishing vessel systematically fished across the 
migratory route of the Bristol Bay sockeye salmon run from June 7 
through July 15. Sampling was conducted at 13 predetermined stations 
from 30 to 80 nautical miles offshore along the historic transect 
between Port Moller and Cape Newenham. Fishing was conducted with 200 
fathoms of 137 mm mesh gi11net, 62 meshes deep. The primary 
objectives of the project were to estimate both daily and seasonal 
abundance and to monitor the age composition of the Bristol Bay run. 
Secondary objectives were to monitor timing of the run and to collect 
scale samples for post-seasonal racial analyses. 
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Other studies (Docs. 2332, 2333, 2336, 2344, 2346, 2348, 
2351, and 2369): Catches of immature and maturing sockeye salmon of 
Bristol Bay origin by the Japanese mothership salmon fishery were 
estimated for 1978 and 1979 and were reported as in 1956-1977. Annual 
catches of western Alaska and Canadian Yukon chinook salmon by the 
Japanese mothership salmon fishery were estimated for 1956-1979. 

Estimates were made of the incidental catches of salmon and 
stee1head trout by foreign and U.S.-U.S.S.R. and U.S.-Korean joint 
venture groundfish fisheries in 1979 off the coast of Washington, 
Oregon, and California, and in the Gulf of Alaska and Bering Sea. 

Data were compiled on inshore catch, escapement, and age 
composition of chinook salmon returning to western Alaskan rivers. 

United States scientists continued study of a relationship 
between indices of prevailing springtime ocean temperatures in the 
eastern Aleutian area and the timing of the sockeye salmon run to 
Bristol Bay, Alaska. Correlation between the Adak-Cold Bay mean air 
temperature in May and the median date of the run was slightly 
improved with the addition of the 1979 point. This relationship was 
used to forecast the timing of the large 1980 run. 

Information on the distribution of salmon obtained from U.S. 
high seas tagging experiments was updated with the return of 19 tags 
in 1980. 

Research continued to determine the continental origins of 
sockeye salmon in and around the area of the pre-1978 Japanese 
1andbased driftnet fishery using scale pattern analysis. Numerous 
samples of maturing and immature sockeye salmon collected in the 
period 1972-1976 by Japanese research vessels and motherships were 
analyzed with a direct density classification procedure. The 
potential usefulness of scale pattern analysis in determining 
continental origins of coho salmon was explored in a preliminary 
analysis of 1979 coho scale samples collected from 19 river systems on 
the Kamchatka Peninsula and in Alaska. 

Considerable effort was expended to identify the orlgln of 
salmon harvested in various inshore, mixed-stock fisheries of Alaska. 
The primary technique used was scale pattern recognition, although 
extensive tag recovery studies have also been undertaken, primarily 
for pink and chum salmon. Specific studies have included: sockeye 
salmon in Bristol Bay, Chignik, Kodiak, Prince William Sound, Cook 
Inlet, and Lynn Canal; chum salmon in Kotzebue Sound, Norton Sound, 
and the Yukon River; coho salmon in Cook Inlet and southeast Alaska; 
chinook salmon in Cook Inlet, southeast Alaska, and the Yukon River; 
and pink salmon in Prince William Sound and southeast Alaska. 
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A forecast of the 1980 Bristol Bay sockeye salmon run was 
generated. It represented the sum of forecasts for each of the eight 
major river systems of the bay. These were developed using one or 
more relationships each between the parent escapement and total 
return~ between the smolt outmigration estimates and subsequent 
returns, and between the number of mature fish in the preceding year 
and the number of mature fish from the same brood year and freshwater 
age returning the next year. Each method used was weighted by its 
relative historic accuracy to yield the final forecast. 

(3) Review of results of studies on continent of origin 

(a) Coordination of research plans (Docs. 2244 Appendix 1, 
2259, and 2261) 

The precursor of the Ad Hoc Salmon Research Coordinating 
Group of the Sub-Committee on Salmon was formed at the 1977 Annual 
Meeting, and because of its importance in coordinating and 
facilitating research on continent of origin of salmon, the group was 
formalized and given special terms of reference at the 1979 Annual 
Meeting. Following the recommendation of the sub-committee, the 
group, including the spokesman-members of the sub-committee and their 
advisers, met for the fifth time in late February 1980, immediately 
prior to the meeting of the Ad Hoc Committee on Marine Mammals. 

A major item of discussion was the 1980 research plans of 
Japan and the United States. Japan presented plans which included 
three longline vessels dedicated to conduct continent of origin 
research in waters around 460 N. Proposed transects and sampl ing 
stations were reviewed, and a southward shift of longline effort in 
the second cruise of two vessels was recommended. The U.S. member 
encouraged Japan to increase gi llnet sampl ing in the area between 
SOoN and the central Aleutian Islands for the purpose of studying a 
relationship between the abundance of Bristol Bay sockeye on the high 
seas and inshore returns. The United States presented plans for a 
two-vessel tagging operation in waters near 460 N, which would employ 
purse seine and longline gear. Frequent radio exchange of catch data 
between U.S. and Japanese research vessels was proposed to provide 
information on areas of greatest abundance of target species. To 
facilitate this radio communication, a Japanese scientist was invited 
to work on board the U.S. vessels, and it was agreed that the details 
of this coordination would be settled through correspondence and 
through a meeting of Japanese and U.S. scientists in Seattle just 
prior to the field season. Neither the United States nor Canada 
intended to place salmon scientist/observers on board Japanese 
research vessels in 1980. 
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The status of exchanges of salmon scale samples and of catch 
statistics and other data was discussed at length. The United States 
informed Japan that earlier requests for 1972-1976 sockeye salmon 
scales had been fulfilled, and outlined 1980 plans for scale pattern 
analysis of sockeye salmon. The United States requested scale samples 
of coho salmon sampled on the high seas in 1979, and 1978 and 1979 
sockeye and coho scales received by Japan from the U.S.S.R. Japan 
requested Alaskan chum salmon scales for years 1975 to present. 

Japan presented recompiled (according to catcher vessel 
location) 1978 mothership catch and effort statistics and 1979 high 
seas catch statistics. The exchange of salmon research data was 
discussed. Since more and more data were being exchanged on computer 
tape, it was agreed that the Secretariat would maintain a record of 
and document the content, medium, and format of such exchanges. 

The United States presented plans for the 1980 salmon 
mothership observer program, which were basically similar to those of 
1979. The United States requested cooperation to repeat a tagging 
experiment to study randomness of samples of mothership catches, 
suggested two new sampling procedures, and requested the cooperation 
of mothership masters in logistical matters relating to observers' 
performance of assigned duties. 

The February meeting ended with a short discussion of 
possible improvements of the sub-committee's report to the Commission, 
and of the need to clarify the period of cooperative research referred 
to in the revised Convention. 

In preparation for field operations, considerable 
correspondence between Japan and the United States took place, which 
culminated with a meeting between a Japanese scientist and United 
States scientists in Seattle in early April. The detailed plans for 
radio communication between Japanese and U.S. vessels were made, and 
travel arrangements for the Japanese observer were discussed. 

Radio exchange of research catch data took place every other 
day once the U.S. vessels reached the study area. Communication was 
often difficult on busy public frequencies, but enough data were 
accurately transmitted for the U.S. biologists to learn from the more 
extensive Japanese survey the areas of highest abundance of salmon. 
Several areas of possible improvement of such communication were 
identified. 
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(b) Review of results 

(i) Results of studies by Japan (Doc. 2317 and 
additional information) 

Japanese research vessels conducted salmon tagging operations 
during seven separate cruises from May through August 1980 in the 
North Pacific Ocean, Bering Sea, and Gulf of Alaska. Salmon were 
captured by 10ng1ine, tagged and released in the waters lying between 
41 028 1-48057 1 N and between 161 026 1E-175 059 1W in the North 
Pacific Ocean, between 550481-58000 ' N and between 174024 I E-176030 ' W 
in the Bering Sea, and between 490521-56006 1N and between 
145006 1-144050 ' W in the Gulf of Alaska. In total, 6,576 salmon were 
caught and of this number 2,822 were tagged and released. The number 
of fish tagged by species was 422 sockeye, 1,654 chum, 570 pink, 143 
coho, 16 chinook, and 17 stee1head trout. 

As much as possible, tagging effort was directed to those 
locations in which sockeye and coho were most abundant in the waters 
south of 460N. The original survey plan was to make six survey 
cruises by three research vessels. However, the second cruise of 
Hokko maru was not conducted because of the rise in fuel oil price. 
Examination of gi11net CPUE data indicated that sockeye salmon were 
mainly distributed in waters close to 450N in the western area and 
waters north of 450N in the eastern area in May. The tagging 
stations were widely distributed from east to west in waters of 41 0N 
to 460N and were equivalent to the southern half of the distribution 
area of sockeye salmon. In the west longitudinal area, the density of 
sockeye was particularly low around the tagging stations. In June, 
relatively high denSity of coho salmon was observed in waters of 
42 0N to 460N in the west longitudinal area and the tagging 
locations corresponded with this group of fish. In July the center of 
distribution of coho salmon was observed in the area of 470N to 
480N and a few coho were tagged in waters south of 460N in both 
the eastern and western areas. 

Twenty-six recoveries of salmon tagged in the North Pacific, 
Bering Sea, and Gulf of Alaska in the period 1978 to 1980, and a 
recovery from the 1976 tagging were reported in 1980. The results of 
new recoveries are as follows: 

. socke~e salmon: One immature sockeye salmon, released at 
49029 1N,17902 IE on July 27, 1979, was recovered at Nushagak in 
Bristol Bay on July 13, 1980, which supports previous data on offshore 
distribution of immature Bristol Bay sockeye salmon in July. Four 
additional sockeye salmon were recovered on the high seas. 
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Chum salmon: Five chum salmon were recaptured in coastal 
areas. Two notable recoveries among those were: one chum released at 
45 030 ' N, 173026 1 E on May 25, 1979 was recovered off Odanosawa, 
Aomori Prefecture on October 10, 1979, and another, released at 
47 036 1 N, 161 0 29 1 E on June 19, 1979, was recovered at Wakkanai, 
Hokkaido on September 28, 1979. Japanese coastal recoveries of chum 
salmon have in the past been mainly from releases in the Bering Sea 
during June-August, and only one recovery of a chum released in waters 
south of 460 N, west of 1750 E in May and June has been made along 
the Japanese coast. The two new recoveries support this single 
recovery in demonstrating a distribution and migration of Japanese 
chum salmon which differ from the typical distribution and return 
migration from the Gulf of Alaska through the Bering Sea (INPFC 
Bulletin 35). 

Three other recoveries of chum salmon (one released in the 
Bering Sea on July 25, 1979 and captured at Shizunai, Hokkaido; 
another released at 44031 ' N, 166028 1 E and recovered in the Amur 
River on September 14, 1978; and the other released at 50000 ' N, 
162 0 57 1 E and also recovered in the Amur River on October 14, 1979) 
support previous findings. Three other chum salmon were recovered on 
the high seas. 

Pink salmon: One pink salmon, released at 56003 1 N, 
176 030 'W on July 18, 1980 and recovered at Nushagak in Bristol Bay . 
on August 11, 1980, extended the northwestern limit of Kuskokwim and 
Bristol Bay pink salmon (previously known to be 55007 1 N, 
175 040 ' W). A pink salmon released in the Gulf of Alaska on 
July 12, 1980 was recovered in Cook Inlet on July 30, 1980. Another 
pink released in the area around the central Kuril Islands on 
July 22, 1976 was recovered in Terpeniya Bay of Sakhalin. These two 
recoveries substantiate previous findings. Four other pink salmon 
were recovered on the high seas. 

Coho salmon: A coho salmon released in the Gulf of Alaska on 
July 12, 1980 and recovered in Cook Inlet on July 25, 1980, and 
another coho, released at 480 31 ' N, 1780 28 1 W, on July 31, 1979 and 
recovered in the Levaya Kotelnaya River, east Kamchatka in the same 
year, support previous findings for coho salmon of central Alaska and 
the east Kamchatka origin, respectively. Four other coho salmon, 
released in the waters of 440 -480 N, 1790E-1760W in late June, 
were recovered by mothership fleet operations in the areas of 
490-500 N, 1730 -175 0 E in late July. They further support 
findings of northwestward migration of coho salmon in the above waters. 

Steelhead trout: A steelhead trout, released at 45031 ' N, 
179028 1 E on June 25, 1979, was caught in the Sandy River, a 
tributary of the Columbia River on January 19, 1980. This is a 
southward extension of the known ocean distribution of North American 
steelhead trout in the central North Pacific Ocean (previous 
distribution limit 51 000 ' N, 177017 I E). 
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Additional information regardin d;stributions~ and 
oceanographlc condltlons oc. ~ ~ an ata 
obtained in 1980 through operations by research gi"nets with 10 mesh 
sizes were examined (Doc. 2320). The results obtained from the 
preliminary research data were: 

Sockeye salmon: In May. three locations with CPUE over 1.0 
fish/tan were observed. They were the area near 450N. l620E, the 
area south of the central Aleutian Islands north of 500N~ and the 
area near 440N~ 1720-1780E. Based on the past findings, the 
fish in the first and the second areas would be maturing fish and 
those in the third area would be immature fish. In June, CPUE over 
1.0 was observed south of the central Aleutians. However, the range 
of this high CPUE did not extend to the waters south of Attu Island 
(north of 500N west of 1740E). Areas with CPUE over 0.5 were 
observed in waters between 430-490N west of 1750E, but the 
center of this distribution was not well defined. In Ju1y~ the area 
of main distribution of sockeye salmon was in waters north of 470N. 
CPUE over 1.0 was observed near 480-520N and widely spread from 
east to west. According to past findings, this concentration was 
considered to consist of immature fish. A wide distribution of CPUE 
over 0.5 was observed in the central area of the Bering Sea. These 
fish were also considered to be immature. 

Chum salmon: Except for the waters east of 1750E near 
43 0-450N where CPUE over 0.4 was observed, CPUE in May was 
generally low, particularly north of 47oN. In June. CPUE over 0.4 
was observed frequently in waters near the Kuril Islands and east of 
l750E~ but in the waters around 1700E the CPUE was still low. In 
July, CPUE over 0.4 was observed over a wide area north of 450N, and 
~n the central Bering Sea CPUE over 5.0 'was widely observed. Based on 
past findings it was considered that both maturing and immature fish 
occurred in this area. 

Pink salmon: In May, CPUE was generally low, except for the 
waters near 42oN, 1600E and the waters south of 470N near 
l770E where CPUE over 1.0 was observed. In June, CPUE was generally 
low in the waters east of 1600E, but in the waters west of 1600E, 
very high CPUE (up to 16.0) was observed. In July, CPUE over 2.0 was 
observed in a wide area from south to north in the waters west of 
l65 0E. However, CPUE in the Bering Sea and the waters east of 
1650E was very·low. 

Coho salmon: In May, CPUE over 0.2 was observed only in the 
waters south of 440N east of 1750E. In June, CPUE over 0.4 was 
occasionally observed in waters south of 460N. In July, CPUE over 
0.4 was widely observed south of 490N but CPUE was generally low. 
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Chinook salmon: In May, chinook salmon were infrequently 
caught. In June the areas with CPUE over 0.02 were widely distributed 
and CPUE over 0.1 was observed. In July, areas with CPUE over 0.05 
were observed in the waters near Kamchatka west of 1650E, the waters 
south of the Aleutians east of 1800 , and the central Bering Sea. 

Data obtained from immature sockeye salmon caught by the 
research gi11nets with 10 different meshes south of the Aleutian 
Islands in July and August of each year from 1972 to 1980 were 
examined (Doc. 2319). It is known that immature sockeye in the area 
at that time of season are primarily of western Alaska origin. 
Sockeye salmon caught by research gi11nets did not differ in fork 
length from fish sampled by purse seine but there was a possibility of 
underestimating relative abundance of age .1 sockeye. It was, 
therefore, concluded that age .1 and age .2 fish should be treated 
separately. In these waters, the sampling was conducted during July 1 
to July 14 in 1980 and the average CPUEs were 1.18 fish/tan for age .1 
fish and 0.77 for age .2 fish. 

Observations on oceanographic conditions of the northwest 
Pacific Ocean were made during the summer of 1980 (Doc. 2318). The 
Western Subarctic Water did not show a marked deviation from the usual 
year to year pattern in waters west of 165 0 E, but the southerly 
extension of the Komandorski Cold Tongue was notable. The Okhotsk 
high pressure area developed in July and extended to the south, 
resulting in low temperature phenomena in some offshore areas between 
Hokkaido and Sanriku. However, on the salmon fishing grounds, the 
unusual low temperature phenomena were not observed. 

(ii) Results of studies by the United States 
(Docs. 2332, 2333, 2336, 2342, 2344, 2346, 2348, 
2351, and 2369) 

New recoveries of salmon tagged by the United States were 
reported in the usual manner (Docs. 2348 and 2369). Two of these 
signified significant range extensions for North American stocks of 
pink and sockeye salmon. The recovery in Makushin Bay, Unalaska 
Island, of a pink salmon tagged at 45042 1 N and 178035 1 W marks the 
first North American tag recovery of a salmon released in the area of 
the pre-1978 1andbased fishery area, and extends the known 
southwestern range of North American pink salmon. The 1979 recovery 
at Hissin Point on the west coast of Vancouver Island of a sockeye 
released south of Adak in 1977 extends the known range of southern 
British Columbia sockeye from 172 003 1 W to 176024 1 W. A sockeye 
salmon released just south of Adak Island in 1978 was recovered by a 
1andbased driftnet vessel, purportedly at 43 0 N, 1670E on 
July 9, 1980. 
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A study of the continent of origin of sockeye salmon in the 
pre-1978 Japanese landbased driftnet fishery area by means of scale 
pattern recognition involved a separate analysis for each of 14 groups 
of maturing and immature sockeye, viz., immature age 1.2 sockeye 
sampled in 1972 and 1975, immature age 2.2 fish in 1972 and 1973, 
maturing age 2.2 fish in 1972-1974 and 1976, maturing age 1.3 fish in 
1973 and 1976, and maturing age 2.3 fish in 1972-1974 and 1976 (Doc. 
2346). For several of these groups, sampling coverage was too sparse 
or sporadic to reveal spatial or temporal trends in mixing proportions 
of Kamchatkan and Alaskan stocks. Among the groups sampled 
sufficiently to demonstrate trends in distribution of continental 
stocks, statistically significant estimates of the proportion of 
Alaskan fish in the pre-1978 landbased area and west of 175 0E were 
obtained for immature age 2.2 sockeye in 1972 and 1973, maturing age 
2.2 fish in 1973, and maturing age 2.3 fish in 1972. For most sample 
groups the estimated proportions of Alaskan sockeye decreased to the 
west and south, as would be expected. Most of the Alaskan sockeye 
detected were of Bristol Bay origin, although some statistically 
significant estimates were obtained for Gulf of Alaska stocks as far 
west as area E6048. Because misclassification error rates were 
relatively high between Kamchatka and Gulf of Alaska fish and because 
many of the "unknown" sample sizes were quite small, some of the 
estimates for Gulf of Alaska may be spurious. Areas of intermingling 
of maturing and immature Asian and Alaskan sockeye were found to be 
more extensive than depicted in INPFC Bulletins 30 and 34. Few 
samples of either maturing or immature sockeye were available for the 
southeast part of the study area, south of 460N and east of 1750 E, 
so no firm conclusions could be drawn regarding continent of origin of 
sockeye in that sector. 

A preliminary study to determine the potentia~ usefulness of 
scale pattern analysis in continent of origin studies of coho salmon 
provided encouraging results (Doc. 2348). Scale samples of age 2.1 
coho collected from 19 Kamchatkan and Alaskan river systems in 1979 
were grouped according to four geographical regions: Kamchatka, and 
western, central, and southeastern Alaska. Classification of 735 fish 
of known origin in a 4-category analysis resulted in an overall 
classificatory accuracy of 65%, and the classificatory accuracy of the 
single Asian category was 73.6%. 

Analyses of tagging data from experiments on board the 
Japanese catcher vessels revealed that handling of the fish between 
the time the fish are removed from the net on board the catcher vessel 
and the time the fish are sampled on board the mothership does not 
randomize the sequence fish are sampled (Doc. 2342). However, this 
nonrandom sample still produced a random sample of weight. The 
effects of nonrandom sequence in the sample on age-composition 
estimation would have to be evaluated in a similar experiment. Any 
nonrandom ordering of ages or weights in the net would result in 
increased variability between samples. 
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Using procedures reported in INPFC Bulletin 30, the United 
States estimated that 360,000 Bristol Bay sockeye salmon were caught 
by the Japanese mothership salmon fishery in 1978--124,000 were 
maturing; 236,000 were immature (Doc. 2344). The estimates for 1979 
were 68,000 for maturing fish and 410,000 immature fish, for a total 
of 478,000. From 1956 through 1979, average annual catch by the 
Japanese mothership salmon fishery of chinook salmon originating in 
western Alaska and in the Canadian portion of the Yukon River was 
estimated at 123,000. Statistical areas 8056 and 8058 in the central 
Bering Sea yielded 31% of the total catch of chinook salmon of western 
Alaska and Canadian Yukon origin. 

Additional information regarding the incidence of salmon ids 
in 1979 groundfish fishery catches was obtained by United States 
observers on board foreign and U.S.-U.S.S.R. and U.S.-Korea joint 
venture vessels off the Pacific coast of North America and in the 
Bering Sea (Docs. 2332, 2333, and 2336). The estimated incidental 
catch of salmon ids by joint venture vessels was 2,674 fish. Of this 
total, 1,623 fish were caught off Washington, Oregon, and California, 
and 1,051 were caught in the Gulf of Alaska. The estimated total 
incidental salmon catch by foreign groundfish vessels was 135,160 fish 
(7,044 off Washington, Oregon, and California, 20,410 from the Gulf of 
Alaska, and 107,706 from the Bering Sea). The estimated species 
composition of the total foreign incidental take was 91.6% chinook, 
6.7% chum, and 1..7% coho, sockeye, and pink salmon. The catches of 
chinook salmon by area were estimated to be 100,382 in the Bering Sea 
(as compared to 39,113 in 1978), 16,879 in the Gulf of Alaska (42,456 
in 1978), and 6,551 off Washington, Oregon, and California (5,586 in 
1978). The higher catches in the Bering Sea in 1979 were attributed 
to higher incidence rates on large surimi and freezer trawlers from 
Japan, Republic of Korea, and the U.S.S.R. 

Because of U.S. concern regarding the impact of high seas 
driftnet and groundfish fisheries on stocks and inshore harvest of 
chinooks returning to western Alaska rivers, data were also compiled 
on inshore catches (Doc. 2351). Table 1 summarizes available 
estimates of catches by the driftnet, groundfish, and inshore 
fisheries by year of catch. Estimates in groundfish fisheries were 
not available for years prior to 1977. The sub-committee noted that 
Canada has a similar concern regarding salmon originating in the 
Canadian portion of the Yukon River. 

(c) Summary of information on continent of origin 

Three sampling seasons have passed since renegotiation of the 
INPFC treaty. Members of the Sub-Committee on Salmon agreed, 
therefore, that a summarization of information concerning continent of 
origin of salmon ids in waters south of 460 N and west of 1750W ;s 
needed. It was considered appropriate to summarize this information 
with respect to the periods before and after the beginning of 
coordinated and intensified research on this matter which immediately 
followed the renegotiation early in 1978. 
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Before 1978 virtually all information on continent of origin 
of salmon ids south of 460N had come from Japanese high seas tagging 
experiments, although some additional information regarding sockeye 
salmon origins was available from studies of the incidence of parasite 
"tags" (Doc. 1795), age composition (Docs. 1796 and 1932), 
distribution of sockeye of various maturity stages (Docs. 2029 and 
2030), and yearly fluctuations of CPUE (Doc. 2031). Most of the 
salmon released south of 460N by Japanese tagging vessels before 
1978 were pink and chum salmon, and the great majority of these were 
released west of 1750E (Doc. 2237 summarizes tagging information 
through 1978, and 1978 releases are reported in Doc. 2089). All 
coastal recoveries of pink and chum salmon were from Asia. Kamchatka 
pink salmon south of 460N were known to occur as far east as 
176031 'W (Doc. 2089). The nearest release locations of pink and 
chum salmon recovered in North American coastal areas were in the 
region of the central Aleutian Islands. Sockeye salmon were tagged 
south of 460N at a much lower rate than were pink and chum and the 
great majority of these releases also occurred west of 1750E. Only 
one coastal recovery (from the Ozernaya River of the U.S.S.R.) 
resulted from these releases. Six additional Kamchatkan coastal 
recoveries of sockeye were from releases between 460N-480N and 
1600-1700E. Information from other studies mentioned above 
provided no firm conclusions on continent of origin of sockeye in 
waters south of 460N. Chinook and coho salmon and steel head trout 
were also tagged southwest of 460N, 1750W, albeit in much smaller 
numbers, and from these releases only one Asian coastal recovery of a 
coho salmon (released in area E6544) was recorded. A coho released at 
44028 1 N, 173031 'W in late June 1977, however, was recovered in 
early September in Bristol Bay, Alaska, which indicated occurrence of 
North American stocks in the vicinity of the area encompassed by this 
summary. Another coho released in the same 10ng1ine set as this North 
American coho was recovered in the Kamchatka River in November 1977. 
These two recoveries signified intermingling of North American and 
Asian stocks much further to the southeast than previously known. The 
nearest release areas of chinook salmon and steelhead trout recovered 
in North American coastal areas were 8050 and W7550, respectively. 

Research in the period 1978-80 that has provided additional 
information on continent of origin of salmon ids south of 460N has 
consisted of expanded tagging efforts by Japan (Docs. 2089, 2237, and 
2317), a tagging effort by the United States in 1980 (Docs. 2348 and 
2369), and scale pattern analysis of sockeye by the United States 
(Docs. 2136, 2222, and 2346). The recently increased rate of tag 
releases of all species (except for pink salmon southwest of 460N, 
1750E) is evident in Table 2. Recently acquired information on 
continent of origin of each salmonid species follows: 
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(i) Sockeye salmon 

There have been three significant tag recoveries of sockeye 
in the post-1977 period. A maturing sockeye released in early 
June 1978 at 43 0 29 1 N, 1680 38 1 E was recovered in the Ozernaya River 
of the U.S.S.R. This recovery significantly extended the known limit 
of the southern range of west Kamchatka sockeye. A maturing sockeye 
released in late May 1979 at 46027 1 N, 171 038 1 E was recovered in 
Bristol Bay, Alaska. Although this recovery was not from a release 
south of 46oN, it significantly extended the known southwestern 
limit of maturing Bristol Bay sockeye and demonstrated the occurrence 
of this stock in the immediate vicinity of the landbased fishery 
area. Third, an early July 1980 recovery by a landbased driftnet 
vessel of a sockeye at 43 0 N, 1670 E was from an August 1978 release 
just south of Adak Island. Intensive tagging studies have shown that 
virtually all immature sockeye in the Adak area in mid-summer are of 
North American (primarily Bristol Bay) origin (INPFC Bulletin 34). 
There is some reservation, however, regarding the accuracy of recovery 
location for this so~keye. 

Scale pattern analysis of maturing and immature sockeye 
sampled on the high seas by Japanese research vessels in 1972-1976 has 
provided the greatest degree of resolution of information on sockeye 
origins south of 46oN. These studies have provided estimates of 
stock mixing proportion within. maturity group, age group, 10-day 
period, and INPFC statistical area strata. Proportions of maturing 
Alaskan sockeye were estimated for 35 such strata. These estimates 
(most of which were not statistically significant) ranged from 0% to 
35.6% and averaged 7.0% (unweighted mean). All samples of sufficient 
size were collected west of 1750 E. For immature Alaskan sockeye, 25 
samples of sufficient size provided estimates ranging from 0% to 53.7% 
and averaging 11.0%. Only 2 of these 25 samples were collected east 
of l75 0 E. It was concluded from these on-going studies that North 
American sockeye occur in the pre-1978 landbased fishery area, but 
that the great majority of sockeye there are of Asian origin. No firm 
conclusions were possible for the area east of 1750 E due to lack of 
sufficient samples. 

In summary, recent tagging experiments and scale pattern 
studies have provided evidence of the occurrence of North American 
sockeye in the area south of 460 N and west of 1750 E. The scale 
pattern studies suggest that Asian and Alaskan sockeye intermingle 
over a broader area than depicted in Bulletins 30 and 34. There is 
little information on sockeye origins east of 175 0 E, owing to the 
markedly lower tagging and sampling of sockeye in that area (Table 2). 
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(ii) Chum salmon 

The additional information from fish tagged in waters south 
of 460 N includes three chum salmon recaptured in coastal areas. Two 
notable recoveries were: one chum salmon released at 45030 ' N, 
1730 26 1 E on May 25, 1979 and recovered off Odanosawa, Aomori on 
October 10, 1979; another released at 44029 1 N, 161 031 ' E on 
June 16, 1979 and recovered at Mineoka in Soya Strait of Hokkaido on 
October 2, 1979. Japanese coastal recoveries of chum salmon have been 
mainly from releases in the Bering Sea during June-August, while a 
Japanese coastal recovery of chum salmon released southwest of 460 N, 
175 0 E in May and June has been made only once before. These two new 
recoveries and the earlier one suggest a broader distribution of 
Japanese chum salmon than previously acknowledged, i.e., that maturing 
Japanese chum salmon are typically distributed through the Gulf of 
Alaska in April and May and migrate through the Bering Sea between 
June and August (INPFCBulletin 35). A chum salmon released at 
44031 ' N, 166028 1 E on May 24, 1978 was recovered on September 14, 1978 
in the Amur River. There are still no coastal tag recoveries of chum 
released south of 460N and between 175 0 E-175 0W. 

(iii) Pink salmon 

Additional information from fish tagged in waters southwest 
of 460 N, 175 0W includes one pink salmon recaptured in a coastal 
area. A pink salmon tagged at 45042 1 N, 178035 1 W on June 29, 1980 
was recovered in Makushin Bay, Unalaska Island between July 15 and 
August 20. The previously known southern extent of North American 
pink salmon in waters west of 175 0W was 50 056 1 N, which makes the 
present recovery a significant range extension. 

(iv) Coho salmon 

Catch per unit effort data from Japanese research vessels 
(INPFC Annual Report 1978, 1979, and Doc. 2320) indicate that coho 
salmon south of 460N latitude annually increase in abundance between 
May and July in northeasterly and northwesterly directions from 
175 0 E. Peak concentrations of coho occur north of 460 N in July. 
New information concerning the origin of coho migrating in the Pacific 
south of 460 N is very limited and indicates intermingling of stocks 
over a broad area. Three ocean and two coastal recoveries have been 
reported from the 1978-80 tagging by Japan and the United-States. 
Tagged coho released west of 1750 E at latitudes 46035 1 N, 
45030 ' N, and 45033 1 N were recovered within the same year at 
490 17 1 N, 173022 1 E; 49052'N, 1740 11 ' E; and 430 N, 1670 E, 
respectively (Docs. 2317 and 2348). No coastal recoveries of coho 
tagged southwest of 460 N, 1750 E have been reported; however, a 
coho tagged in 1978 at 49059 1 N, 164030 ' E was recovered in 
southeast Kamchatka in the same year. 
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There have been no coastal recoveries of coho tagged south 
of 460 N and between 175 0 E-175 0W since 1977. However, a coho 
tagged at 48031 1 N, 178028 1W in 1979 was recovered in the same year 
in the Levaya Kote1naya River of the U.S.S.R. (Doc. 2317). 

(v) Chinook salmon 

Catch per unit effort data from Japanese research vessels 
(INPFC Annual Report 1978, 1979; Doc. 2320) indicate that chinook 
salmon are widely distributed and occur in low abundance south of 
460N latitude. Chinook abundance generally increases north of 
460N throughout the summer but remains low in relation to the other 
salmon species. Very few chinook salmon have been tagged southeast or 
southwest of 46oN, 175 0 E in the period 1978-1980 (Table 2). There 
have been no recoveries from these releases. 

(vi) Stee1head trout 

The distribution and abundance of stee1head are poorly 
documented south of 460N latitude.· Japanese tagging documents 
(Docs. 2089, 2236, and 2317) suggest stee1head are widely distributed 
and are similar to chinook salmon in relative abundance. No tags have 
been recovered from stee1head released southwest of 46oN, 1750 E in 
the period 1978-1980 (Table 2). In 1980, however, a stee1head tagged 
at 45 031 1 N, 179028 1 E in 1979 was recovered io a tributary of the 
Columbia River (Doc. 2317). This recovery significantly extended the 
known southwestern limit of North American stee1head in the central 
North Pacific Ocean, although Japan reports that a Washington State 
stee1head was previously tagged further west (51 000 ' N,· 1770 17 1 E; 
Doc. 2317). The latter stee1head was tagged in 1970 and recovered in 
1971, but was first recorded in INPFC literature in 1980 (Doc. 2317). 

(4) Summary of new information 

(a) A pink salmon tagged by U.S. biologists at 45042 1 N, 
1780 35 1 W on June 29, 1980 was recovered in Makushin 
Bay, Unalaska Island between July 15 and August 20. The 
previously known southern extent of North American pink 
salmon in waters west of 175 0W was 50056 1 N, which 
makes the present recovery a significant range 
extension. This recovery is also the first North 
American coastal recovery of a salmon released in the 
area of the pre-1978 Japanese 1andbased driftnet fishery. 

(b) A pink salmon released by Japan at 56003 1 N, 176030 ' W 
on July 18, 1980 and recovered at Nushagak in the 
Bristol Bay on August 11, 1980 extended the known ocean 
distribution of pink salmon of Kuskokwim and Bristol Bay 
origin to the northwest (previously 55 007 1 N, 
175 040 'W). 
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(c) A sockeye tagged by U.S. biologists at 50059'N, 
176 024'W on July 7, 1977 was recovered at Hissin Point 
on the west coast of Vancouver Island on June 27, 1979. 
This recovery extends the known western limit of 
southern British Columbia sockeye from 172003'W. 

(d) Scale pattern analysis of numerous sample groups of 
maturing and immature sockeye salmon collected in the 
period 1972-1976 provided several statistically 
significant estimates of Alaskan (principally Bristol 
Bay) sockeye in the pre-1978 landbased fishery area that 
ranged between 6.5% and 36.9%. The area of 
intermingling of Asian and Alaskan maturing and immature 
sockeye was found to be more extensive than depicted in 
INPFC Bulletin 30. 

(e) A steelhead trout released by Japan at 45031'N, 
179028'E on June 25, 1979 was caught in the Sandy 
River, an Oregon tributary of the Columbia River on 
January 19, 1980, extending the known o~ean distribution 
of steelhead trout of North American origin to the south 
in the central North Pacific (previously 51 000'N, 
1770 17'E). 

(f) The first recoveries of coded-wire tagged salmon ids 
outside of the U.S. and Canadian 200-mile fishery zones 
were made by a Japanese research vessel in the Gulf of 
Alaska in 1980. Two coded~wire tagged steelhead trout 
were recovered in July along longitude 1450W in the 
central gulf during the cruise of the Oshoro maru. One 
steel head was released from the Niagara Sprjngs-
Hatchery, Idaho, in April 1980 (Doc. 2317), and the 
second steel head was released from the Cowlitz Hatchery 
(Columbia River), Washington, in April 1978 (K. Johnson, 
Pacific Marine Fisheries Commission, pers. comm.). 
Further, the former recovery is the only marine recovery 
of a tagged Idaho steelhead. 

5. NEW JOINT COMPREHENSIVE REPORTS 

The Sub-Committee on Salmon has reviewed the progress toward 
publicatfon of the new jOint comprehensive reports proposed by the 
Standing Committee on Biology and Research in 1970. The reports on 
chum salmon, sockeye salmon, coho salmon, and oceanography have been 
published and distributed in both English and Japanese versions. The 
English version of the report on chinook salmon has been distributed 
and the Japanese version is in the process of translation. The 
English version of the report on pink salmon should be distributed in 
early 1981; the Japanese translation has been started. The draft of 
the report on masu salmon will be submitted in Japanese to the 
Secretariat by the summer of 1981. 
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6. EXCHANGE OF DATA (Agenda items 8, 9, and 10) 

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 biological data collected by its biologists on U.S. 
purse seine vessels in 1980 would be provided on computer tape and 
tabular form, and detailed sockeye and coho scale measurement data 
would be provided on computer tape by late 1980. Japan indicated that 
detailed catch and oceanographic data from salmon research vessels for 
1980 would be available by mid-1981. 

The sub-committee notes that Japan has provided mothership 
salmon fishery statistics for 1978 and 1979 consisting of catch by 
species (-in numbers and weight) and effort by 10 x1 0 area and 
10-day period, tabulated according to catcher boat position. The 1980 
statistics will be tabulated in the same manner and submitted by late 
January 1981 in accordance with the Memorandum of Understanding. The 
U.S. member requested that the voluminous 1980 statistics be submitted 
on a computer tape instead of in typed format, and Japan indicated 
that submission of data in the same computer-readable format as used 
for the 1979 data would be possible. 

Japan has provided 1979 catch (in numbers and weight) and 
effort data for the 1andbased driftnet fishery, tabulated by 20x5 0 

statistical area and 10-day period. The Japanese member indicated 
that the 1980 statistics for this fishery would be provided in the 
same level of detail by late January 1981. The United States 
requested that the 1980 statistics for the 1andbased driftnet fishery 
be submitted on a computer tape in a suitable format similar to the 
one used for the mothership salmon fishery statistics except that 
20 x5 0 statistical area will be used for the 1andbased driftnet 
fishery statistics. 

A list of material and data exchanges during 1979-80 was 
documented by the Secretariat (Doc. 2311). This list included in part 
1978 and 1979 scale samples and associated biological data for sockeye 
and coho salmon and 1972-1979 tagging data on sockeye and coho salmon 
requested by the United States and provided by Japan. Japan requested 
and the United States provided Alaskan chum salmon scales and 
associated biological data from 1975 through 1979. 

7. STATISTICAL YEARBOOK 

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 are 
as follows: 
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(1) 1977 Statistical Yearbook 

The 1977 Statistical Yearbook has gone to press. The 
Yearbook will be distributed in mid-1981. 

(2) 1978 Statistical Yearbook 

Completion of the 1978 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 U.S. member 
indicated that the states will be urged to provide the data promptly. 
The 1978 Yearbook will follow the format changes recommended by the 
sub-committee documented in the 1979 Proceedings. 

(3) Inclusion of statistics from the U.S.S.R. 

Coastal catches by species for 1978 and 1979 were provided 
through the United States and will be incorporated into the Yearbook. 
The sub-committee urges the Secretariat to continue its efforts to 
obtain catch data for 1975 through 1977. 

(4) Inclusion of statistics from other non-member countries 

The Secretariat has received the Republic of Korea 1979 
Yearbook of Fisheries Statistics which contains information on the 
catch of salmon ids in 1978. The 1978 catch statistics from the 
Republic of Korea will be published in the 1978 Statistical Yearbook 
with a footnote that the species composition of the catch is uncertain. 

(5) 1979 and future Yearbooks 

The sub-committee agreed that the format of the 1979 and 
future Statistical Yearbooks should follow that adopted for the 1978 
Yearbook. 

8. PUBLICATIONS (Agenda item 12) 

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: 

(1) Historical Salmon Statistics Bulletin 

The English version of the Historical Salmon Statistics 
Bulletin has been published and distributed as Bulletin Number 39 and 
the Japanese translation has been completed. 
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(2) 1972Sa1monSymposiumProceedings 

The Japanese and English versions of the 1972 Salmon 
Symposium Proceedings (INPFC Bulletin 32) have been published and 
distributed. 

(3) Bulletin 

The U.S. Section intends to submit a manuscript entitled 
IIEar1y oceanic migration and growth of juvenile Pacific salmon and 
steel head troutll to the Secretariat for publication as a Bulletin. 

9. RESEARCH PLANS FOR 1981 

Tentative research plans for each national section for 1981 
were exchanged. 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 to expedite sample exchange. 

The 1980 recovery by a Japanese research vessel in the Gulf 
of Alaska of a coded-wire tagged stee1head trout led to a request to 
the INPFC from the Pacific Marine Fisheries Commission for Japanese 
research vessels to examine sa1monid catches routinely for adipose fin 
clips that may indicate the presence of such tags, and to return 
snouts of such fish along with recovery data. This request was 
referred to the Sub-Committee on Sa1mon~ The sub-committee members 
agreed that high seas recoveries of coded-wire tagged sa1monids would 
contribute significantly to information on ocean migrations and 
distribution, and that cooperation in recovery effort facilitated 
through the INPFC should involve U.S. and Canadian research and 
observer programs as well as the Japanese research program. The 
sub-committee therefore RECOMMENDS that the research and observer 
programs of the national sections include efforts, insofar as 
possible, to examine research or observed commercial catches for 
sa1monids missing the adipose fin. Heads collected from these fish 
and accompanying recovery data will be processed in accordance with 
procedures to be decided at the next meeting of the Ad Hoc Salmon 
Research Coordinating Group. Specific participants in this 
cooperative effort will be Japanese and U.S. salmon research vessels, 
U.S. and Canadian observers on groundfish vessels, and U.S. observers 
on Japanese salmon motherships. 

Following the 1980 recoveries of three tagged stee1head trout 
(two with coded wire tags, one with a Japanese disc tag), there was 
considerable discussion in the sub-committee about stee1head ocean 
migrations and distributions. Since information on this subject is 
scant, the Canadian member requested Japan to provide research and 
perhaps commercial (landbased driftnet and mothership) catch data for 
stee1head. The Japanese member responded that stee1head catches by 
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research vessels have not been reported (except in tagging documents 
that report only 10ng1ine catches), but that they would be provided. 
Regarding the possibility of future commercial catch data on 
steelhead, Japan mentioned that a change in reporting procedures would 
require changes in domestic regulations and, although the possibility 
of such changes would be explored, no assurances could be presently 
made that these data would become available. 

As a consequence of the review on continent of origin studies 
included in this year's sub-committee report, the sub-committee 
RECOMMENDS that in 1981: 

(1) increased emphasis be given to tagging and collection of 
scales from sockeye salmon south of 460N and between 
1750 E-175 0W because of the much lower level of past 
tagging and sampling in this area 

(2) increased emphasis also be given to tagging of pink salmon 
southeast of 460 N, 1750 E due to the disproportionately 
lower level of past tagging in this area 

(3) scales be collected, if possible, from all coho and chinook 
salmon sampled by research vessels south of 460 N since the 
potential for identification of the continent of origin of 
coho and chinook salmon by scale pattern appears favourable 

(4) the Ad Hoc Salmon Research Coordinating Group review ways to 
improve the amount of information obtained from efforts to 
determine the continent of origin of sa1monids south of 
460 N. 

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 analyses. The sub-committee notes 
with satisfaction the recent increase in tagging effort by Japanese 
research vessels and the initiation of U.S. tagging. However, the 
sub-committee considers that our present knowledge and the level of 
research planned cannot provide sufficient information on continent of 
origin of sa1monids within the next year to enable the Commission to 
make recommendations under Article III l(d) of the Convention. The 
sub-committee RECOMMENDS that the Standing Committee on Biology and 
Research call this problem to the attention of the Commission. 

The sub-committee also RECOMMENDS that the Ad Hoc Salmon 
Research Coordinating Group continue its work through correspondence, 
and that the group meet in Tokyo, Japan in February 1981. If 
possible, the 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 vessels and simplify arrangements by the 
Secretariat for meeting rooms, interpreters, and typing services. 
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Tentative research plans for each country follow. 

(1) Canada 

(a) Sa1monid research 

Sa1monids occurring incidentally in catches of marine species 
will be examined for incidence of adipose fin-clips. Heads of 
sa1monids missing the adipose fin and all recovery information will be 
forwarded to the Pacific Marine Fisheries Commission. Information 
from high seas tagging will continue to be updated. 

(b) Oceanographic research 

In November 1980, a joint U.S.-Canada project in the vicinity 
of Ocean Station P will include the deployment of 25 drifting buoys 
and 4 moored buoys, and CTD and bathythermograph observations. 

The observational program at coastal lighthouses, from 
fisheries vessels and at Ocean Station P (until July 1981) and the 
publication of temperature charts will be continued. Moored current 
meters off the west coast of Vancouver Island will be maintained. 
Development of remote sensing ~echniques and alternative systems for 
Station P will glso be continued. 

(2) Japan 

Research plans for 1981 are still tentative but it is 
expected that research will continue in the North Pacific Ocean and 
Bering Sea. 

(a) Salmon 

(i) 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 samples of each species. Scale samples will be taken. 

(ii) Research by research vessels 

The number of research vessels engaged in 1981 may be nine 
vessels. 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 and stee1head 
trout in the North Pacific Ocean and Bering Sea in relation to stock 
identification of salmon ids in offshore waters and to assess the 
status of the sa1monid stocks. 
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Two or more 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 460 N. 

Head snouts and biological data for adipose-clipped salmonids 
will be collected from catches by the salmon research vessels. 

(b) Oceanography 

Oceanographic observations will be made by the research 
vessels and motherships carrying out the above. 

(3) United States 

(a) Continent of origin studies (Fisheries Research 
Institute) 

The United States will continue studies of the continent of 
orlgln of salmon, particularly in the area of the pre-1978 Japanese 
landbased driftnet fishery. The main objective will be to tag salmon 
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 to 
be realized in far offshore tagging experiments, an intensive 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 scale pattern analyses of sockeye and coho. Scale samples 
already received from Japan and expected to be received from the 
U.S.S.R. will be used in continent of origin studies of immature and 
maturing sockeye salmon, and of coho salmon. Attempts will be made to 
obtain from the U.S.S.R. scales from past and 1981 sampling which will 
be used in future analyses. . 

(b) U~S~salmon observer program (National Marine Fisheries 
Service) 

In 1981 the United States plans to place a salmon observer on 
board each of the motherships so that catches of salmon can be 
observed during all fishing operations within the USFCZ. Weighing of 
daily landings from catcher boats will be directly observed while the 
weight of daily catches of scout boats within the USFCZ will be 
obtained from a copy of the catch log furnished by the appropriate 
ship's officer. Daily effort and location, to the nearest minute of 
latitude and longitude, for each catcher and scout boat within the 
USFCZ, will also be recorded from the catch log. The U.S. salmon 
observers may collect biological data such as scales, body length and 
weight, gonad weight, and sex from samples of each species of salmon. 
Catches of salmon will be routinely monitored by U.S. salmon observers 
for any salmon missing adipose fins. Fish without adipose fins will 
be sampled for biological data and to recover potential coded wire 
tags implanted in the snout. The U.S. salmon observers will not 
monitor salmon catches beyond the USFCZ. 

2352-App.1--28 



(c) Other studies 

A research vessel will fish with gillnets along a transect 
offshore from Port Moller. Daily abundance estimates of mature 
Bristol Bay sockeye will be generated. Size characteristics of the 
fish will be investigated as a means for assessing total run 
strength. Inshore stock separation activities based on scale pattern 
analysis, age class composition differences, and tagging will continue 
on a comparable level as in 1980. A forecast of the total run of 
sockeye salmon to Bristol Bay by age class and river system will be 
made. These studies will be conducted by the Alaska Department of 
Fi sh and Game. 

In response to a request from the Pacific Marine Fisheries 
Commission and subsequent recommendation by this sub-committee to 
accommodate that request, the United States will greatly increase 
efforts to examine salmonids sampled on the high seas for missing 
adipose fins which may indicate the presence of coded wire tags. U.S. 
observers on board motherships, foreign trawl and longline vessels, as 
well as on U.S. salmon research vessels will insofar as possible 
examine salmonids caught purposely or incidentally for missing adipose 
fins, and return snouts of these fish and accompanying recovery 
information in accordance with procedures to be determined at the 
upcoming meeting of the Ad Ho~ Salmon Research Coordinating Group. 

10. RECOMMENDED PROCEDURE FOR FUTURE MEETINGS 

It is RECOMMENDED that the rapporteur system in use by the 
other sub-committees be tried by the Sub-Committee on Salmon for 
preparation of its 1981 report. The sub-committee nominated C. Harris 
(U.S.) as rapporteur for the 1981 meeting. The sub-committee noted 
that because of the short time between completion of field sampling 
and the annual meeting date, preparation of documents must be 
expedited insofar as. possible. To be considered by the rapporteur the 
documents (in English) will need to be received two weeks prior to the 
sub-committee meeting date. 

Suggested panel topic: Changes in recent years in operations 
of Japan's salmon mothership and landbased driftnet fisheries: 

(1) Changes in seasonal and area distribution of effort and of 
catch by species 

(2) Effect of these changes in terms of probable continent of 
origin of catch 

TABLES 1 AND 2, FIG. 1, AND APPENDIX l(A) FOLLOW 
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Table 1. Estimated total catch in thousands of western Alaska and Canadian Yukon chinook salmon 
by the Japanese mothership fishery, foreign groundfish fisheries, and U.S. commercial 
and subsistence fisheries. 

Western Alaskac 
Year Mothershipa Groundfishb Sub-total Commercial Subsistence Sub-total Total 

1956 55.4 132.7 
1957 15.2 158.4 
i958 5.4 181.9 
1959 27.8 195.1 
1960 135.0 195.7 

1961 13.9 243.1 
1962 29.7 213.1 
1963 40.8 208.1 66.2 274.3 315. 1 
1964 252.9 260.0 50.5 310.5 563.4 
1965 105.5 263.0 52.9 315.8 421.3 

1966 111.5 207.5 69.5 277 .0 388.5 
1967 69.8 284.0 81.9 365.9 435.7 
1968 226.3 259.0 54.2 313.2 539.5 
1969 435.2 287.6 65.2 352.9 788.1 
1970 344.8 290.8 95.1 386.0 730.8 

1971 143.6 283.2 73.8 357.1 500.7 
1972 169.5 224.1 66.7 290.8 460.3 
1973 47.0 177 .4 69.7 247.1 294.1 
1974 286.8 180.2 57.3 237.6 524.4 
1975 109.2 126.2 77 .2 203.3 312.5 

1976 167.7 241.5 84.0 325.6 493.3 
1977d 64.5 43.5 108.0 296.1 84.1 380.2 488.2 
1978d 31.3 39.1 70.4 380.0 74.6 454.6 525.0 
1979d 65.0 100.4 165.4 412.0 99.3 511.3 676.7 
1980d 143.7 _e 312.0 90.0 402.0 

••• continued 
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Table 1. Continued. 

aOoc. 2344; estimates do not include dropouts. 

bOocs . 2121, 2210, and 2336 (assuming 100% of the catch is of western Alaska and Canadian Yukon 
origin). 

cOoc. 2351. 

dpre1iminary estimates for western Alaska inshore catch and the 1980 mothership catch. 

eUnknown, but first quarter catches were comparable to those in the first quarter of 1979. 
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Table 2. Numbers of sa1monids tagged and released by Japan and the United Statesa in waters 
south of 460N and west of l750W before and after renegotiation of the INPFC treaty 
early in 1978. Percentages of 1956-1980 total tag releases of each species by 
period are shown in parentheses. 

Period and S~ecies 

area Sockeye Chum Pink Coho Chinook Steelheadb Total 

1956-1977 
West of 1750 E 843 7,923 43,401 137 48 52,352 
East of 1750 E 60 605 454 202 1 1,322 
Sub-total 903 8,528 43,855 339 49 53,674 

(52.9) (72.9) (95.8) (43.5) (57.0) (89.3) 

1978-1980 
West of 1750 E 695 2,097 1,460 126 14 3 4,395 
East of 1750 E 109 1,070 476 314 23 40 2,032 
Sub-total 804 3,167 1,936 440 37 43 6,427 

(47.1) (27.1) (4.2) (56.5) (43.0) (10.7) 
Sub-total by area, 
1956-1980 

West of l750 E 1,538 10,020 44,861 263 62 56,747 
East of 1750 E 169 1,675 930 516 24 3,354 

Grand total 1,707 11,695 45,791 779 86 60,101 

aThe United States tagged salmonids in this region only in 1980. 
bData are not presently available for the 1956-57 period. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

SAMPLE AND DATA REQUESTS FOR 1981 

1. REQUESTS BY CANADA 

APPENDIX l(A) 
(Doc. 2352) 

Samples of fish or scales from various U.S. 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 U.S. 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 may 
be requested of Japan to aid analyses by U.S. scientists of the area 
of origin of salmon taken on the high seas. Samples of scales or 
scale impressions from Canadian fisheries and rivers may also be 
requested. Requests will be forwarded by the U.S. member when 
specific sample requirements are determined. Associated biological 
and sample information will be requested. 

In order to study the operations of the high seas salmon 
fisheries of Japan, the United States requests an English language 
c~py of the 1980 fishing regulations and charts showing the regulatory 
areas and sub-units of the landbased driftnet and mothership salmon 
fisheries which depict any quota, time, area, or effort regulations 
affecting the operation of the fisheries. The United States wishes to 
obtain one tan of drift gillnet of each mesh size used in the 
landbased and mothership salmon fisheries. 
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In recent years Japan has provided sockeye CPUE data to the 
United States obtained by research vessels fishing driftnet stations 
in July and August south of the central Aleutians between 1750E and 
175 0W north of 50oN. These data show a useful run forecast 
relationship between CPUE by ocean age group and return runs to 
Bristol Bay the following year. The United States, therefore, 
encourages Japan to continue this sampling in 1981 if feasible and to 
again provide the CPUE data by age group by the time of the 1981 INPFC 
annual meeting. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

APPENDIX 2 
(Doc. 2352) 

REPORT OF THE SUB-COMMITTEE ON NON-ANADROMOUS SPECIES 

1. INTRODUCTION 

The Sub-Committee on Non-Anadromous Species met during 
October 29 to 31, 1980 to deliberate the topics selected at the 1979 
meeting of INPFC. In addition, the sub-committee reviewed and adopted 
the Reports of the Bering Sea and Northeast Pacific Panels. 

2. PARTICIPANTS 

The sub-committee selected R.G. Bakkala as chairman and 
J.W. Balsiger as recorder and editor. National sections designated 
the following persons to participate in the sub-committee meetings: 

CANADA 

JAPAN 

UN ITED STATES 

Member 
Advisers 

Member 
Adv isers 

Member 
Advisers 

R.J. Beamish 
B.M. Leaman 
L.A. Lapi 

K. Okada 
I. Ikeda 
T. Sasak i 
R. Kami nokado 
M. Miyahara 

J.W. Balsiger 
R.G. Bakkala 
L.L. Low 
L. L. Ronho 1t 
T.M. Sample 
V.G. Wespestad 
H.H. Zenger 

The Sub-Committee wishes to express appreciation for the 
advice of R.J. Myhre and G.H. Williams of the IPHC who attended the 
meetings as consultants. 

Interpreters for the sessions were Junko Miyaura and 
Kuniko Shirae. 
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3. ADOPTION OF AGENDA 

The sub-committee adopted the following agenda for its 
meetings: 

(1) 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) Other business 
(9) Recommendations 
(10) Consideration 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: 

(1) 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. T.M. Sample served as editor of the final 
report. This report [Appendix 2(A)] contains the descriptive and 
tabular material which prior to 1979 was contained in the Report of 
the Sub-Committee on Bering Sea Groundfish. 
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6. ADOPTION OF REPORT OF THE NORTHEAST PACIFIC PANEL 

The Report of the Northeast Pacific Panel was received, 
discussed, and approved. Rapporteur B.M. Leaman prepared the initial 
draft prior to the meeting and L.A. Lapi served as editor of the final 
report. This report [Appendix 2(B)J contains the descriptive and 
tabular material which prior to 1979 was contained in the Report of 
the Sub-Committee on Northeast Pacific Groundfish. 

7. REVIEW OF TOPICS FOR DISCUSSION IN 1980 

At the 1979 Annual Meeting of the Commission, two topics were 
selected as subjects for discussion at the 1980 meeting of the 
Sub-Committee on Non-Anadromous Species. The sub-committee considered 
eight documents which related to these discussion topics: 2304, 2326, 
2327, 2354, 2356, 2357, 2358, and 2360. 

(1) Topic 1 

The first topic was a general review of b1ackcod biology, 
research and exploitation in the northeast Pacific. 

The sub-committee reviewed methods used to determine ages of 
fish and particularly those most successful for b1ackcod. 
Document 2327 (Canada) presented a new technique for reading b1ackcod 
otoliths that suggests large fish are considerably older than 
previously believed and that ages to 40 years are not unreasonable. 
The same document suggests that b1ackcod in the Canadian zone grow 
very rapidly as juveniles but have extremely slow growth rates as they 
age. 

Length/weight relationships, sex composition of the stock, 
feeding habits and distribution of blackcod by depth were discussed. 
There appeared to be some differences in depth distributions between 
geographic regions. 

Time of spawn ing appeared to occur generally in 1 ate winter 
all along the west coast of North America with the exception of the 
Bering Sea where no spawning has been observed. Preferred spawning 
areas and size and age at sexual maturity were discussed. 

The sub-committee briefly reviewed the b1ackcod tagging 
programs of the three nations which have tagged a combined total of 
nearly 200,000 fish. The tagging experiments are primarily intended 
to provide information about migration and stock delineation but also 
contribute to age and growth studies and mortality determination. 

Generally, tag returns from the Canadian and U.S. programs 
show most fish were recaptured near the site where they were tagged; 
blackcod tagged by the Japanese in the central and western Gulf of 
Alaska were more likely to be recovered at distant locations. 
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Relative abundance estimates for b1ackcod have been made from 
the Japan-U.S. cooperative 10ng1;ne surveys of 1978 and 1979. Results 
indicate an increase between these years of 36% by numbers of fish or 
16% by weight. This reflects the presence of a strong recruiting year 
class into the fishery which has also been noted for the last two 
years in the Northeast Pacific Panel report. The U.S. also reported 
on their pot-index survey which has been conducted off southeast 
Alaska since 1978. Results show a decline in the numbers of large 
fish offset by the recruitment of the strong year class of 1975 or 
1976. 

Optimum age compositions for blackcod stocks were discussed 
in light of the existence of very old fish (30-40 years) observed in 
the Canadian zone as noted above. It was suggested that blackcod 
fisheries should be managed to allow a large number of year classes to 
exist. This would allow sufficient brood stock to accumulate to fully 
occupy its ecological niche and to take advantage of favourable 
environmental conditions for egg and larvae s~rvival if these 
conditions occur infrequently. 

Methods for determining the equilibrium yield of blackcod 
stocks were discussed. Generally, surplus production models have been. 
applied to historic CPUE data to determine the form of the yield 
curve. Japanese scientists suggested that the reduction of EY from 
MSY should not be considered as a linear function of CPUE. 

(2) Topic 2 

The second topic was the continuation of a 1979 topic: 

Survey design and application to stock assessment. 

The sub-committee reviewed the survey methodology employed by 
the 1979 U.S.-Japan cooperative groundfish survey in the eastern 
Bering Sea. The results of this survey were discussed in general 
terms. 

8. RECOMMENDATIONS 

(1) The sub-committee RECOMMENDS that the INPFC 
Conception-Monterey boundary now at 35030 ' N latitude be changed to 
36000 ' N latitude. The reasons for the change are contained in 
Doc. 2343. 
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(2) The sub-committee RECOMMENDS that the Working Group on Joint 
Surveys which was formed to analyze the results of the Japan/U.S. 
joint survey of 1979 continue its work at a seven to ten day meeting 
in Tokyo in the spring of 1981. Topics to be considered include (1) 
finalization of the report on the results of the cooperative 
U.S.-Japan survey of 1979 in the Bering Sea, and (2) the analysis of 
the cooperative U.S.-Japan groundfish survey of 1980 in the Aleutian 
Region. The sub-committee also RECOMMENDS that the Secretariat 
provide clerical and interpreter services, as required, at the meeting. 

(3) The sub-committee RECOMMENDS that a working group be formed 
to address the age, size, and relative abundance of recruits to the 
blackcod fishery off the west coast of North America. The working 
group would meet for about one week in Nanaimo, B.C., in May of 1981. 

Details and topics of the working group will be organized by 
R.J. Beamish; correspondents are R.J. Beamish for Canada, K. Okada for 
Japan, and H.H. Zenger for the U.S. The sub-committee also RECOMMENDS 
that the Secretariat provide clerical and interpreter services, as 
required, at the meeting. 

(4) The sub-committee RECOMMENDS that the successful Japan-U.S. 
cooperative longline survey which has been conducted annually since 
1978 be continued in 1981. 

(5) The sub-committee RECOMMENDS that INPFC adopt the name 
sablefish rather than blackcod as the accepted common name for 
Anoplopoma fimbria. 

(6) The sub-committee recognizes the serious taxonomic problems 
that exist in the Bering Sea and supports the development of an 
ichthyofauna checklist and a taxonomic key for this region. The 
sub-committee suggests that this study is unlikely to be pursued under 
the auspices of INPFC and RECOMMENDS that INPFC encourage research 
which would resolve these issues. 

(7) The sub-committee RECOMMENDS that INPFC continue to support 
cooperative trawl research surveys in the Gulf of Alaska, Bering Sea 
and Aleutian Region among the member nations. 

(8) The sub-committee RECOMMENDS the following topics for 
discussion at its 1981 meeting: 

(a) Pacific cod biology and population dynamics 

Topic organizer is R.G. Bakkala (United States); 
correspondents are K. Okada (Japan) and B.M. Leaman 
(Canada) 

2352-App.2--5 

143 



144 

(b) Methods of calculating available yield in groundfish 
fisheries and the determination of effective effort for 
a particular species in a multi-species fishery 

Topic organizer is B.M. Leaman. (Canada); correspondents 
are K. Okada (Japan) and R.G. Bakkala (United States) 

(9) The sub-committee nominated the following Rapporteurs for the 
1981 meeting: 

Bering Sea Panel 
Northeast Pacific Panel 

R.G. Bakkala (U.S.) 
L.A. Lapi (Canada) 

(10) The sub-committee RECOMMENDS that the schedule established 
for the 1980 meeting be continued for 1981: 

(a) 2 days for the Bering Sea Panel 
(b) 2 days for the Northeast Pacific Panel 
(c) 3 days for discussion of topics and preparation of the 

Report of the Sub-Committee on Non-Anadromous Species 

The sub-committee also RECOMMENDS that the Bering Sea Panel 
meeting be held at the Pacific Biological Station in Nanaimo, British 
Columbia. 

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. 
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(f) 'Ana1yses on interrelationships of halibut stocks in the 
North Pacific. 

(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. 

( 2) From Japan 

(a) Statistics on catch and fishing effort for the Japanese 
mothership, North Pacific trawl, North Pacific 
long1ine-gi11net, and landbased dragnet fisheries. 

(b) Data on size and age composition of prircipa1 groundfish 
caught by Japanese fisheries. 

(c) Data on incidental catches of prohibited species by 
Japanese commercial 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 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

REPORT OF THE BERING SEA PANEL 

1980 October 25 

1. INTRODUCTION 

APPENDIX 2{A) 
(Doc. 2352) 

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 23-25. 

The panel selected V.G. Wespestad of the United States as 
chairman and T.M. Sample of the United States as editor. The panel 
expresses its appreciation to R.J. Myhre and G.H. Williams of the 
International Pacific Halibut Commission for their 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 
Adviser 

Member 
Advisers 

Member 
Advisers 

L.A. Lapi 
B.M. Leaman 

K. Okada 
1. Ikeda 
T. Sasak i 
M. Miyahara 
R. Kaminokado 

R.G. Bakkala 
L.L. Low 
V.G. Wespestad 
T .M. Sample 

Interpreters for the session were Akiko Ono and Junko Miyaura. 

The report summarizes documents submitted for the 1980 Annual 
Meeting of INPFC pertaining to commercial fisheries, biology and 
assessment of stocks, and field research activities on Bering Sea 
groundfish. All documents summarized in this report or pertaining to 
the Bering Sea groundfish resources an.d fisheries are listed in 
Section 8, the titles of which appear in Doc. 2349. 
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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 given in 
Fishery Management Plans published in the U.S. Federal Register. 
Catch limitations {optimum yield} in metric tons by species that were 
in effect for 1977-80 are as follows: 

Bering Seaa 1977 1978 1979 1980 

Pollock 950,000 950,000 950,000 1,000,000 
Ye110wfin sole 106,000 106,000 106,000 117,000 
Turbots 90,000 
Other f10undersb 105,000 139,000 139,000 61,000 
Pacific cod 58,000 58,000 58,000 58,700 
B1ackcod 5,000 3,000 3,000 3,500 
Pacific ocean perch 6,500 6,500 6,500 3,250 
Other rockfish 7J27 
Herring 20,000 20,000 18,670 41,200 
Squid 10,000 10 ,000 10 ,000 10,000 
Other species 59,600 59,600 59,600 74,249C 

A1eutiansa 

Pollock 100,000 
B1ackcod 2,400 1,500 1,500 1,500 
Pacific ocean perch 15,000 15,000 15,000 7,500 
Atka mackerel 24,800 24,800 24,800 
Other species 34,000 34,000 34,000 

Total all areas 1,371,500 1,427,400 1,426,070 1,600,426 

aExcept for pollock in 1980 and b1ackcod, Pacific ocean perch, and other 
species in all years, catch limitations apply to the eastern Bering Sea 
and Aleutian Islands area combined. 

bExc1udes halibut but includes turbot until 1980. 
cApp1ies to eastern Bering Sea and Aleutians combined. 
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No Canadian vessels were allowed to fish for halibut in the 
Bering Sea in 1979 and 1980 (Doc. 2330). 

3. COMMERCIAL FISHERIES 

(1) Fisheries other than the United States 

Total catches of groundfish, squid, and herring taken by 
these fisheries in 1979 were 1,288,300 mt (Table 1) based on the "best 
blend" estimate of the U.S. observer program (Doc. 2336). The catch 
in 1979 was approximately 95,000 mt less than taken in 1978. Japan 
accounted for 79.1% of the total, the U.S.S.R. 11.7%, the Republic of 
Korea 7.6%, Poland 1.4%, and Taiwan 0.2%. As in past years, pollock 
was the predominant species in the catch accounting for 73.3% of the 
total, followed by yellowfin sole (7.8%), other flatfishes (7.0%), and 
the category of "other fish" (5.0%). 

Estimated catches of prohibited species in the groundfish 
fisheries by nations other than the United States were estimated from 
the U.S. observer program (Doc. 2336) as follows: 

Numbers Weight {mt} 
1978 1979 1978 '979 

Pacific halibut 599,852 583,811 2,852.7 2,862.8 

Pacific salmon 44,548 107,706 137.0 340. 1 

King crab 1,277 ,931 1,007,796 1,097.1 '1,008. 1 

Tanner crab 17,304,064 18,036,477 4,267.4 3,653.9 

(a) Japanese Fisheries in January-December 1979 (Doc. 2301) 

(i) Mothership, North Pacific trawl, and North Pacific 
longline-gillnet fisheries 

. The number of fishing vessels operating in 1979 was: 6 
motherships with 90 catcher boats in the mothership trawl fishery, 56 
vessels in the North Pacific trawl fishery, and 22 vessels in the 
North Pacific longline-gillnet fishery. Essentially the same number 
of vessels operated in 1978 (Table 2). 

The geographic distribution of effort in 1979 by gear type in 
these fisheries is illustrated in Figs. 1-4 and catch-effort 
statistics for 1978 and 1979 are summarized in Table 3. The effort in 
1977-79 was as follows: 
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Gear 1977 1978 1979 

Pair trawl (hours trawled) 35,691 32,233 32,978 
Danish seine (number of sets) 18,149 17,421 17,211 
Stern trawl (hours trawled) 113,725 138,207 122,758 
Long1ine (number of hachi) 390,380 581,900 535, 130 
Gil1net (n~mber of tans) 53,320 0 24,200 

Effort has been relatively stable since 1977 with the 
exception of that for 10ng1ine and gi11net gear. Between 1978 and 
1979 pair" trawl effort increased 2.3% while stern trawl effort 
decreased 11.2% and Danish seine effort, which has been decreasing 
since 1971, decreased another 1.8%. The substantial increase in 
longline effort between 1977 and 1978 was followed by an 8.1% decrease 
in 1979. Gi11nets were not fished in 1978 but 24,200 tans were fished 
in 1979. 

Similar to 1978, almost all the fishery effort by pair trawls 
(78%) and Danish seines (96%) was concentrated on the outer 
continental shelf and slope in INPFC Area 2 in 1979 (Figs. 1 and 2). 
The stern trawl effort was mainly (60%) concentrated on the outer 
continental shelf and slope in INPFC Area 1 with 30% in INPFC Area 2 
and the remainder in the Aleutians (Fig. 3). The longline effort was 
concentrated along the continental shelf edge in Area 1 (54%) with a 
substantial proportion in the Aleutians (34%) and the remainder (12%) 
in Area 2 (Fig. 4). 

The overall catch by these fisheries in 1979 was 892,004 mt, 
a decrease of 55,695 mt, or 5.9%, from 1978 (Table 4). The mothership 
fishery took 542,781 mt of the total (12,924 mt less than in 1978), 
the North Pacific trawl fishery 339,193 mt (43,309 mt less than 1978), 
and the 10ng1ine-gil1net fishery 10,029 mt (537 mt more than in 1978). 

Principal species in mothership catches were pollock (8507%), 
ye110wfin sole (6.9%), and "other flatfish" (3.0%) and in the North 
Pacific trawl fishery catches were pollock (79.4%), ye110wfin sole 
(5.7%), "other flatfish" (5.4%), and Pacific cod (3.1%). The main 
species in the 10ngline-gil1net fishery were "other flatfish" (37.5%), 
Pacific cod (31.9%), and b1ackcod (12.9%). 

For the overall fishery, pollock accounted for 82.3% 
(765,366 mt) of the total catch, ye110wfin sole 6.4% (56,997 mt), 
flatfish other than ye1lowfin sole, turbot, and halibut 4.3% 
(38,573 mt), Pacific cod 3.2% (28,437 mt), and other species 203% 
(20,700 mt). Compared to 1978, catches of all species decreased 
except for b1ackcod, which increased slightly. 
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The major part of the total pollock catch came from INPFC 
Area 2 (west of 1700W) and the remaining 39% from Area 1 (east of 
1700W). Almost all of the yellowfin sale catch (94%) came from Area 
1. 

(ii) Landbased dragnet fishery 

The landbased dragnet fishery operated 70 trawlers in 1979, 
the same number that operated in 1977 and 1978. Effort in 1979 was 
99,208 hours, an increase of 33.4% from the 74,377 hours in 1978. 
Total catches of 103,014 mt, however, were 4.6% (4,942 mt) less than 
in 1978 (Table 5). Principal species in catches were nother flatfish n 
(24,975 mt or 24.2%), pollock (22,663 mt or 22.0%), turbot (7,210 mt 
or 7.0%), and Pacific cod (5,162 mt or 5.0%). 

(b) Japanese fisheries in January-July 1980 (Doc. 2301) 

The number of vessels licensed to fish in 1980 was similar to 
that in 1978 and 1979 (Table 2). Preliminary catch data from all 
fisheries (including the landbased dragnet fishery) as of the end of 
July was 466,587 mt, 7,300 mt less than in the same period in 1978 
(Table 6). Catches of pollock and yellowfin sole increased while 
those of all other species decreased. Pollock accounted for 79% of 
the total catch; nother flatfish n 8%, yellowfin sole 6%, and the 
category of "other fish" 5%. The catch was distributed among INPFC 
Areas 2 (56%), 1 (36%), and 5 (8%). . 

(c) Other fisheries in 1979 (Doc. 2336) 

The estimated total catch taken by U.S.S.R. vessels in 1979 
was 150,776 mt (Table 1). Three principat target fisheries were 
conducted by the Soviets: a pollock fishery in the eastern Bering Sea 
accounting for 60,617 mt, or 40.2% of their total catch; a yellowfin 
sole fishery in the eastern Bering Sea accounting for 41,259 mt, or 
27.4% of the total; and an Atka mackerel fishery in the Aleutians 
accounting for 20,277 mt, or 13.4% of the total. 

The R.O.K. fishery, as in past years, targetted mainly on 
pollock. The total estimated catch of 98,066 mt (Table 1) consisted 
of 85.8% pollock with the category of nother fish" contributing 4.1% 
and Pacific cod 3.3%~ 

Poland initiated a groundfish fishery in the eastern Bering 
Sea in 1979, targetting on pollock, which made up 99.7% of their total 
catch of 18,283 mt (Table 1). 

The small Taiwanese fishery caught 2,013 mt, almost all of 
which (95.8%) was pollock (Table 1). 
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(2) United States Fisheries in 1979 (Docs. 2330 and 2347) 

U.S. fisheries in 1979 were limited to a setline fishery for 
halibut and a gillnet and purse seine fishery for herring. The 1979 
catch of halibut was 574 mt, compared to 397 mt in 1978. The catch of 
herring in 1979 was 12,000 mt. 

4. BIOLOGY AND ASSESSMENT OF STOCKS 

(1) Pacific Halibut 

(a) Catch statistics 

(i) Commercial catches (Doc. 2330) 

Thirty-five U.S. setline vessels fished for halibut in the 
Bering Sea in 1979. The 1979 catch was 574 mt, compared to 397 mt 
taken in 1978. Retention of incidental catches of halibut by all 
other fisheries was prohibited by U.S. fishery regulations. 

(i i) Incidental catches b~ fisheries other than the 
United States (Doc. 336) 

As in previous years, U.S. observers collected data on 
incidental catches of halibut in Japanese, U.S.S.R., and R.O.K. 
fisheries. 

The incidence of halibut was highest in catches of Japanese 
10ng1ine vessels fishing at depths less than 500 m (INPFC Area 1 = 
9.28 ha1ibut/mt, Area 2 = 2.11 ha1ibut/mt, and Area 5 = 2.45 
ha1ibut/mt); on small Japanese trawlers in Area 1 (2.96 ha1ibut/mt); 
large Japanese freezer trawlers in Area 2 (2.52 ha1ibut/mt); and on 
large Korean freezer trawlers in Area 1 (1.62 ha1ibut/mt). Incidence 
was generally higher in the colder months of October through Mayas in 
previous years. 

The total estimated incidental catch of halibut taken by the 
non domestic fishery was 580,000 fish or 2,800 mt (Table 7). The 1979 
estimate is similar to the 1978 estimate of approximately 600,000 
halibut, but substantially greater than the 1977 estimate of 340,000 
fish. Japanese vessels accounted for 70.3% of the total incidental 
catch in 1979 (39.5% by small stern trawlers), Korean vessels 27.9%, 
and the remaining 1.7% by vessels from the U.S.S.R., Taiwan, and 
Poland. The largest proportion of the incidental catch was taken in 
INPFC Area 1 (61.2%) with the remainder distributed in Area 2 (28.2%) 
and Area 5 (10.5%). 
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The International Pacific Halibut Commission {Doc. 2330) 
reports that survival is nil for released Pacific halibut taken 
incidentally by non-domestic trawlers and domestic crab pots, but 
about 50% for halibut taken incidentally by non-domestic 10ng1iners 
and domestic trawlers. Results of cooperative U.S.-Japan 10ng1ine 
surveys indicate that survival of released halibut taken during the 
1978 survey may have been 64% and during the 1979 survey 76% 
(Docs. 2074 and 2226). 

(b) Stock assessment (Doc. 2330) 

(i) Adult halibut in the eastern Bering Sea 

Catch-effort data from the eastern Bering Sea set1ine fishery 
was too meager to attempt a stock assessment analysis. 

Mean length and ages of halibut taken in the U.S. set1ine 
fishery in 1979 were as follows: 

Halibut conservation area Mean length (em) Mean age 

B 123.2 15.3 
C 117.4 12.4 
De 114. 1 13.6 
Ow 121.3 15.0 

All areas 120.0 14.2 

(ii) Juvenile halibut in the eastern Bering Sea 

The series of annual surveys in the southeastern Bering Sea 
to assess the abundance of juvenile halibut was continued in 1980. 
The mean CPUE of juveniles in 1980 was 27.7 (number per 60-minute 
haul) representing a large increase over the low value of 9.0 in 1979, 
and higher than during any period since the mid 1960s (Table 8). The 
low value in 1979 was attributed to a wide dispersion of juveniles 
throughout Bristol Bay, making them less available in the index area. 
In 1980, juveniles were abundant in the sampling area within and 
outside the index area. 

Water temperatures in the southeastern Bering Sea have been 
above average in recent years compared to the early 1970s, when ice 
conditions prevailed in the sampling area. However, the mean in 1980 
was lower (3.00C) than in 1979 (5.40C) and 1978 (3.5 0C). 

CPUE values of juveniles by age group showed that the 
abundance of 3-year-01ds (1976 year-class) in 1979 was the lowest on 
record in the index area; their abundance appeared somewhat higher 
outside the index area, however. Analysis of age data for 1980 is 
incrimp1ete, but based on size composition, the large catches in 1980 
appeared to be predominantly of 2- and 3-year-01ds of the 1977-78 
year-classes. 
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(iii) Equilibrium yield 

Equilibrium yield in the eastern Bering Sea was estimated to 
range between 1 and 2 million pounds (454-907 mt). 

(2) Pollock 

(a) Commercial catches 

After increasing more than ten-fold between 1964 and 1972 
(from 175,000 mt to 1.9 million mt) catches of pollock have declined 
to range from 979,000-914,000 mt in 1977-79 (Table 9). The decline is 
due in part to catch restrictions placed on the fishery as a result of 
evidence of declining stock abundance. 

(b) Stock assessment 

(i) Relative abundance 

CPUE values based on the INPFC workshop procedure (in percent 
of the 1975 value) and on standardized pair trawl data (mt/hr) show 
similar trends in abundance for pollock: 

Year 
Source 1~70 '~7' 1972 1973 1974 1975 1976 19ii 1978 

Bakkala et ale 175 172 189 166 118 100 103 98 105 
(1980 ) 

Okada et al. 12. 15 10.29 9.49 9.53 9.05 "9.61 
(1980) 

The trend from the workshop procedure indicates that 
abundance of pollock declined sharply between 1972 and 1975 and then 
became relatively stable until 1977; there was a moderate increase of 
12.2% between 1977 and 1979. The standardized pair trawl data show an 
increase in relative abundance of 8.5% between 1977 and 1979. 

Based on average recruitment and survival rates by age group 
for the years 1973-1979, Japanese scientists (Doc. 2312) projected the 
~elative abundance of pollock through 1982 (Table 10). The projection 
indicates that the relative abundance of age 2 and older pollock will 
be 131 in 1980 and 150 in 1981 (relative to the 1976 CPUE) which is 
equivalent to 1.5 times the average value for the years 1977-79. 
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Projections of pollock abundance have also been made from the 
Japanese multi-vessel surveys using Danish seine vessels (Doc. 2312). 
These estimates indicate that abundance will be 1.3 times higher in 
1980, 1.9 times higher in 1981, and 1.6 times higher in 1982 than the 
average of 1976-79. 

Projections of pollock abundance using average recruitment 
and survival rates have been made by Japanese scientists since 1977. 
Until 1978, the projected estimates of abundance have exceeded actual 
values of abundance, which was attributed to lower recruitment of age 
2 fish than calculations from the previous year's data had suggested 
(Doc. 2312). Comprehensive assessment of the methods used in these 
projections are planned. 

Although results from the 1980 spring phase of the 
multi-vessel Danish seine survey have not been completely analyzed, 
preliminary results indicate that there was little change in the 
abundance of juvenile and adult pollock between 1979 and 1980 (Fig. 5). 

(ii) Stock biomass and year-class strength 

The absolute abundance of pollock in the eastern Bering Sea 
has been estimated from commercial fishery data using a virtual 
population analysis (Doc. 2213). The exploitable biomass (defined as 
ages 2-12) peaked at 7.8 million mt in 1972, declined to a low of 
5.3 million mt in 1976, and increased to 6.2 million mt in 1978 
(Tab 1e 11). 

Other estimates of absolute abundance are available from the 
comprehensive U.S.-Japan cooperative survey of the eastern Bering Sea 
in 1979. Overall estimates in metric tons from the demersal trawl 
surveys by each nation's vessels were quite similar: 

Nation 

Japan 

U.S. 

Mean estimate 

3,021,000 

3,164,000 

95% confidence interval 

2,433,000-3,609, 100 

2,678,500-3,649,900 

These estimates are assumed to underestimate the actual abundance 
because of the semi-demersal distribution of pollock which places some 
proportion of the population above the sampling gear. 

To provide more comprehensive estimates of abundance during 
the 1979 cooperative survey, hydroacoustic and midwater trawling 
techniques were also used to assess the off-bottom portion of the 
pollock population over the outer continental shelf and slope of the 
eastern Bering Sea. These methods produced a biomass estimate in 
midwater (more than 3 m off bottom) of 28.4 million mt. Most of the 
estimated biomass (22.0 million mt or 79%) consisted of age 1 and age 
2 fish from the 1977 and 1978 year-classes. The estimate from the 
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hydroacoustic survey alone is several times higher than any previous 
estimates derived from demersal trawl surveys and virtual population 
analysis. U.S. scientists (Doc. 2337) concluded that judgment on the 
significance of the estimates will be withheld until the contribution 
of the 1977 and 1978 year-classes to the adult stock can be assessed. 

Data from the commercial fishery and from research vessel 
surveys indicate that the 1977 and 1978 year-classes of pollock may be 
relatively strong, as is suggested by results of the hydroacoustic 
survey in 1979. The relative abundance of size groups of pollock in 
the commercial catch show that the abundance of fish in the 34-42 cm 
length range (age 3 and older) was lower in 1979 than 1978 while the 
abundance of the 20-34 cm length range (less than age 3) increased 
markedly (Fig. 6). The lower abundance of the older fish was_ 
attributed to a northerly shift in their distribution-due to the 
relatively warm water conditions that prevailed in 1979 rather than to 
an actual reduction in numbers of these age groups (Doc. 2312). 

Results from the comprehensive U.S.-Japan survey of the 
eastern Bering Sea in 1979 also show the 1977 and 1978 year-classes to 
be relatively strong. Japanese survey data indicate that age 1 and 
age 2 fish were approximately twice as abundant in 1979 as they were 
in the 1978 commercial fishery. U.S. survey data indicate that the 
1977 and 1978 year-classes in 1979 were more abundant than the 1973 
and 1974 year-classes in 1975 (Fig. 7); the 1973 and 1974 year-classes 
were shown to be relatively strong by the virtual population analysis 
(Table 11). Further ·evidence of relatively good survival of the 1977 
and 1978 year-classes comes from the Japanese multi-vessel surveys by 
Danish seiners (Fig. 8). 

(c) Pelagic pollock in the Aleutian Basin (Doc. 2312) 

The surveys of pelagic pollock in the Aleutian Basin 
initiated in 1977 were continued in 1979. The 1979 survey reconfirmed 
findings from the earlier surveys that the population consists of 
large fish having a narrow size range, and because of the absence of 
small fish, demonstrates that the Aleutian Basin population is not an 
independent stock. Preliminary biomass estimates from the 1979 
hydroacoustic survey of the pelagic population was 1,296,000 mt, a 
reduction from the estimates of 2,688,000 mt in 1977 and 5,542,000 mt 
in 1978. 

(d) Maximum sustainable yield 

Estimates of MSY for pollock range from 1.11-1.58 million mt 
(Doc. 2124) 
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(e) Equilibrium yield (Doc. 2337) 

Following the decline in CPUE during 1972-75 when catches 
ranged from 1.4-1.9 million mt, CPUE stabilized in 1976-78 when 
catches of about 1 million mt were taken annually. These data suggest 
that an average catch of about 1 mi 11 ion mt was close to an 
equilibrium yield during that period. 

From a comparison of catches (Table 9), and biomass estimates 
from the virtual population analysis (Table 11), it appears that 
exploitation rates for pollock since 1970 have been as follows: 

Year 1970 1971 1972 1973 1974 1975 1976 1977 1978 

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

The data suggest that the average exploitation rate of about 19% 
during 1976-78 did not reduce the population biomass and, in fact, 
allowed some increase during the period of recruitment of the 
relatively strong 1972-74 year-classes. 

The biomass of pollock is expected to remain at least as high 
as 6.2 mill ion mt in 1980-81 based on the strength of the 1977 and 
1978 year-classes that will form the bulk of the exploitable biomass 
in that period. Based also on the relationship of exploitation rates 
and stock conditions in 1976-78, an exploitation rate of 19% should 
keep the stock in equilibrium. Current EY is, therefore, considered 
to be 0.19 x 6.2 million mt, or 1.20 million mt. 

(f) Acceptable biological catch 

Inasmuch as the decline in abundance noted during the mid 
1970s has been arrested and current recruitment appears to be at least 
of average or above average strength, ABC was considered by U.S. 
scientists (Doc. 2337) to be equivalent to EY--l.20 million mt. 

Based on the indications that stock abundance will increase 
in 1980 and 1981, Japanese scientists" (Doc. 2312) believe that the ABC 
should be greater than 1.20 million mt. 

(3) Pacific cod 

(a) Commercial catches 

Catches of Pacific cod increased from 13,600 mt in 1964 to 
70,400 mt in 1970 and since 1970 have ranged from 36,600 mt to 
63,800 mt (Table 12). The catch was 38,600 mt in 1979. 
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(b) Stock assessment 

Evidence from NMFS research vessel surveys have indicated 
that the abundance of cod has increased substantially since 1978. 
CPUE values from large-scale NMFS surveys indicate that relative 
abundance increased by a factor of approximately 7 (2.7 to 19.8 kg/Hal 
between 1975 and 1979 (Fig. 9). The value in 1980 (19.5 kg/Hal was 
similar to that in 1979. The increase in abundance of cod in research 
vessel catches results from the higher than average strength of the 
1977 and 1978 year-classes (Doc. 2337). 

The higher abundance of cod shown by the research vessel data 
has not been reflected in the overall CPUE values from the commercial 
fishery. Following an increase in relative abundance between 1977 and 
1978, there was a decline between 1978 and 1979 (Table 13, Fig. 9) •. 
It is assumed that the higher abundance of cod is not shown by 
commercial fishery data in 1979 because the 1977 and 1978 year-classes 
had not yet been recruited to the fishery. These year-classes are 
expected to make their greatest contribution to the fishery in 1980-82. 

Absolute abundance estimates for cod from the large-scale 
NMFS surveys in 1979 and 1980 were: 

Year 

1979 
1980 

Mean estimate (mt) 

792,300 
913,300 

(c) Maximum sustainable yield 

95% confidence interval (mt) 

603,200- 981,400 
795,700-1,031,000 

Estimates of MSY for Pacific cod are based on the assumption 
that since commercial catches increased very rapidly in the 1960s and 
then became relatively stable, the average catch from 1968 to 1976 
(58,700 mt) represents a minimal estimate of MSY (Doc. 2337). 

(d) Equilibrium yield 

Because of the substantial increase in abundance of cod since 
1978, EY is considered to currently exceed the minimum estimate of 
MSY. The EY was estimated to be 148,000 mt in 1980 and 160,000 mt in 
1981 (Doc. 2337). 

(e) Acceptable biological catch 

Because natural mortality will rapidly reduce the abundance 
of the 1977 and 1978 year-classes after age 4, they should be 
harvested during the short period they remain in the fishery. ABC 
was, therefore, considered by U.S. scientists to equal estimates of 
EY: 148,000 mt in 1980 and 160,000 mt in 1981 (Doc. 2337). 
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The ABC calculated by Japanese scientists for 1981 was 
214,700 mt and was based on the net annual increase in biomass from 
1975 to 1979, which incorporated average annual increases in biomass 
(162,600 mt) and average annual catches (52,100 mt) in that period 
(Doc. 2312). 

(4) Yellowfin sole 

(a) Commercial catches 

Following the intense exploitation of yellowfin sole in 
1959-62 when annual catches averaged 404,000 mt, catches declined to 
range between 54,000-167,000 mt in 1963-71, and declined further to 
42,000-78,000 mt in 1972-77 when the U.S.S.R. flounder fishery was 
discontinued (Table 14). In 1978 and 1979, the U.S.S.R. resumed its 
flounder fishery and catches increased to 138,400 mt and 99,000 mt, 
respectively. 

(b) Stock assessment 

(i) Stock structure 

The possible existence of a southern and northern stock of 
yellowfin sole in the eastern Bering Sea was reviewed by U.S. and 
Japanese scientists (Doc. 2016). No definitive conclusions were 
reached to resolve the stock separation. Biochemical genetic 
variation in yel10wfin sole from the two stock areas was examined by 
U.S. scientists in 1978 (Doc. Zl16) and again in 1980 (Doc. 2335) to 
incorporate samples taken in 1979 from inshore spawning areas when the 
two stocks (if they exist) would be most clearly segregated. Results 
from analysis of the 1979, as well as the earlier samples, have 
revealed no evidence of the existence of two stocks, and future 
assessment of the ye1lowfin sole population will be based on the 
assumption of a single stock (U.S. Doc. 2337). 

(ii) Abundance and year-class strength 

Analysis of data from the Japanese commercial flounder 
fishery'and from research vessel surveys by both Japanese and U.S. 
scientists shows that the abundance of ye1lowfin sole in the eastern 
Bering Sea has increased substantially since 1972 (Docs. 2237 and 
2312). The CPUE value from the commercial fishery in 
September-December 1979 was the highest yet observed'in the fishery 
after an almost continual increase since 1972 (Fig. 10). CPUE data 
from NMFS research vessel surveys have also shown major increases 
since 1972 although the 1979 CPUE value in the crab-groundfish 
comparative fishing area declined sharply from the 1978 value. The 
decline was attributed to a northward shift in the population, 
associated with warm water temperatures, which apparently reduced the 
availability of ye1lowfin sole in the traditional crab-groundfish 
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survey area. Interestingly, the International Pacific Halibut 
Commission (Doc. 2330) reported a dispersion of Pacific halibut in 
1979 which reduced abundance in the traditional halibut survey area in 
the southeastern Bering Sea, compared to previous years. 

Estimates of absolute abundance in mt from large-scale NMFS 
trawl surveys since 1975 (Doc. 2337) were as follows: 

Year 

1975 
1976 
1978 
1979 
1980 

Mean estimate 

1,038,400 
1, 192,600 
1,523,400 
1,932,600 
1,965,900 

95% confidence interval(mt} 

870,800-1,206,400 
661,700-1,723,600 

1,103,300-1,943,600 
1,669,000-2,196,100 
1,716,000-2,215,900 

The substantial increase in biomass between 1978 and 1979 
seems questionable, but the 1979 estimate was assumed to be more 
accurate because sampling effort was higher in 1979 than 1978. The 
validity of the 1979 estimate is also supported by the similar 
estimate obtained from 1980 NMFS survey data. 

The principal reason for the increase in abundance of 
'yellowfin sole has been the strength of the series of year-classes 
originating in 1966 to 1970.. These year classes have formed the major 
part of research vessel (from 58-84%) and commercial fishery catches 
(from 68-84%) since 1974 (Fig. ll). Their contribution is now 
declining (64% of research vessel catches and 76% of fishery catches 
in 1979), but they should continue to be a major part of the 
population for the next few years. The 1971 and 1972 year-classes do 
not now appear to be as weak as 1977 and 1978 age composition data had 
indicated and later year-classes also appear to be relatively strong 
(Docs. 2312 and 2337). 

(c) Maximum sustainable yield 

The MSY of yellowfin sol~ has been estimated to range from 
169,000-260,000 mt by U.S. scientists (Doc. 2337), and from 
187,500-250,000 mt by Japanese scientists (Doc. 2312). 

(d) Equilibrium yield 

All sources of information indicate that the abundance of 
yellowfin sole is high and that the current population may approximate 
levels of abundance of the virgin population. Consequently, EY was 
considered to be equal to MSY (Doc. 2337). 
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(e) Acceptable biological catch 

Japanese scientists (Doc. 2312) have made two estimates of 
ABC. The first is based on biomass estimates of the virgin population 
which yields an estimate of 226,000 mt. The second is based on the 
assumption that if the carrying capacity of the population remains 
unchanged, ABC is equivalent to the annual increase in the stock 
biomass (average of 204,000 mt from 1975-79) and the average annual 
catch in this period of 73,000 mt for a total of 277,000 mt. ABC was, 
therefore, assumed to be a minimum of 226,000 mt. 

u.s. scientists (Doc. 2337) estimated ABC to equal the 
mid-point of the MSY range or 214,500 mt. 

(5) Greenland Turbot and Arrowtooth Flounder 

(a) Commercial catches 

Catches of turbots in the eastern Bering Sea (east of 1800 ) 
and Aleutians increased substantially in the early 1970s and reached 
103,000 mt in 1973 and 1974 (Table 15). Since 1974, catches have 
declined and were 52,000-56,000 mt in 1978 and 1979. Greenland turbot 
accounted for about 80% of the total catches. 

(b) Stock assessment 

The relative abundance of Greenland turbot from the landbased 
trawl fishery showed a sharp decline beginning in 1972 or 1973 during 
the period of peak catches in the fishery (Fig. 12). Since 1975 or 
1976 relative abundance has been fairly stable at the lower level 
which was somewhat higher than half the 1972 value. Data from NMFS 
research vessel surveys, which sample mainly juvenile fish, indicate 
that the abundance of juveniles has also been relatively stable since 
1975 (Fig. 12). The CPUE of Greenland turbot in the Aleutian Islands 
region has declined continuously from 1972 to 1978 based on landbased 
fishery data (Table 16). However, Greenland turbot have not been a 
target species of this fishery as frequently in recent years as in the 
past and the CPUE data may not reflect the actual trend in stock 
abundance in later years (Doc. 2312). 

Trends in abundance of arrowtooth flounder are probably not 
reflected by commercial fishery data because of the incidental nature 
of catches. Data from the NMFS comparative fishing area in the 
southeastern Bering Sea have shown an increase in abundance of 
juvenile fish since 1973 (Fig. 12). Data from large-scale NMFS 
surveys covering most of the eastern Bering Sea continental shelf show 
no change in abundance from 1975 to 1979. 
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The 1979 cooperative U.S.-Japan trawl survey of the eastern 
Bering Sea continental shelf and slope have provided, for the first 
time, overall abundance estimates of the juvenile and adult 
populations of Greenland turbot and arrowtooth flounder. Estimates 
from Japanese survey vessels were considered to most accurately 
reflect the overall abundance of Greenland turbot and a combination of 
estimates from U.S. survey vessels in shelf waters and from Japanese 
vessels in slope waters to most accurately reflect the overall 
abundance of arrowtooth flounder. The resulting estimates (mt) and 
their 95% confidence intervals were as follows: 

Species 

Arrowtooth flounder 
Greenland turbot 

Mean estimate 

71,000 
350,000 

(c) Maximum sustainable yield 

95% confidence interval 

59,000- 84,000 
296,000-404,000 

Lacking good overall abundance estimates for turbot prior to 
1979, estimates of MSY have been based on catch data. These 
procedures have indicated that MSY for Greenland turbot was 70,000 mt 
and for arrowtooth flounder 20,000 mt, for a combined total of 
90,000 mt (Doc. 2213). Abundance estimates from the 1979 U.S.-Japan 
cooperative survey provide a better basis for estimating MSY. 
Assuming that Greenland turbot and arrowtooth flounder were under full 
exploitation and that abundance in 1979 was at a level that produces 
MSY, and using'a natural mortality coefficient of 0.19 for Greenland 
turbot and 0.20 for arrowtooth flounder, U.S. scientists (Doc. 2337) 
estimated MSY to range from 56,200-76,800 mt for Greenland turbot and 
11,800-16,800 mt for arrowtooth flounder in the eastern Bering Sea. 
To account for the population in the Aleutian Islands region, average 
catches in recent years of 3,600 mt for Greenland turbot and 2,200 mt 
for arrowtooth flounder were added to these estimates for a combined 
total for both species of 73,800-99,400 mt. 

Using a somewhat different data base, Japanese scientists 
(Doc. 2312) calculated MSY for Greenland turbot to range from 
55,800-59,300 mt and that for arrowtooth flounder to be 18,700 mt. 
The range in MSY for the combined species was 74,500-78,000 mt. 

(d) Equilibrium yield 

Because catches of Greenland turbot of about 70,000 mt in 
1972-76 were associated with a decline in CPUE while CPUE values were 
relatively stable when catches fell below 60,000 mt, EY was estimated 
by U.S. scientists (Doc. 2337) to equal the lower end of the MSY 
range, or 56,200 mt, in the eastern Bering Sea and 3,600 mt in the 
Aleutians for a total of 59,800 mt. Since average annual catches of 
14,000 mt since 1970, approximating the mid-point of the MSY range, 
have produced no evidence that this level of exploitation has been 
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harmful to the population, EY for arrowtooth flounder was estimated to 
equal the mid-point of the MSY range, or 14,300 mt, in the eastern 
Bering Sea plus an additional 2,200 mt for the Aleutians area 
(Doc. 2337). Thus for the turbot complex as a whole in the eastern 
Bering Sea and Aleutians, the EY estimate was 76,300 mt. 

(e) Acceptable biological catch 

ABC was considered to be equivalent to EY, or 76,300 mt for 
the turbot complex over the combined regions of the eastern Bering Sea 
and Aleutians by both U.S. and Japanese scientists. 

(6) Other flatfish 

(a) Commercial catches 

After ranging around 30,000 mt in the 1960s, catches of 
"other flatfish" increased to about 92,000 mt in 1971 (Table 17). A 
part of this increase is known to result from better species 
identification and reporting of catches in the 1970s. After 1971, 
catches declined to about 22,000 mt in 1977, but increased to 43,000 
mt in 1978 and were 36,000 mt in 1979. Because these species are a 
by-catch of target fisheries for other species, fluctuations in 
catches may be mainly a function of changes in fishing effort for 
target species, particularly yellowfin sole. The relatively low 
catches in the mid 1970s are probably due to the absence of a U.S.S.R. 
flounder fishery in 1973-77; the increase in catches in 1978 and 1979 
are associated with a resumption of the Soviet flounder fishery. 

A recent change in the catches has been the emergence of 
Alaska plaice as a major contributor to the total catches in 1978 and 
1979 (Table 17). 

(b) Stock assessment 

CPUE values from the commercial fisheries have not been 
useful for measuring changes in abundance of "other flatfish" because 
they have formed only a by-catch in fisheries targetting on other 
species (Doc. 2337). The time-series of CPUE values from the NMFS 
comparative fishing area in the southeast Bering Sea has been 
interrupted by a gear change in 1977, and the 1979 values may have 
been influenced by a shift in distribution of these species because of 
unusually high water temperatures in 1979 (Fig. 13). CPUE values from 
NMFS large-scale surveys of the eastern Bering Sea shelf in 1975, 
1979, and 1980 indicate that abundance of rock sole and flathead sale 
was relatively stable between 1975 and 1979, but increased in 1980 
(Fig. 13). The abundance of Alaska plaice increased between 1975 and 
1979 and increased substantially again from 1979 to 1980. The 
magnitude of the increase between 1979 and 1980 for rock sole and 
Alaska plaice is so large that the validity of the 1980 values are 
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suspect. Nevertheless, interpretation of relative abundance indices 
from the NMFS survey data (Doc. 2337) was that the abundance of rock 
sale and flathead sale has been stable and the abundance of Alaska 
plaice has increased since 1975. 

Biomass estimates from large-scale NMFS surveys show that 
there was little or no change in the combined biomass of rock sale and 
flathead sale between 1975 and 1979, but that the biomass of Alaska 
plaice more than doubled in that period (Table 18). Preliminary 
analysis of the 1980 survey data show major increases in mean biomass 
estimates for rock sale and flathead sale but the 1979 estimates are 
assumed to be more accurate because of the greater sampling density 
used in 1979 compared to 1980. 

Similarities in the age composition of rock sale and flathead 
sale suggest that the success of year-classes of these species may be 
influenced by similar environmental conditions (Doc. 2337). The 
1965-69 or 1965-70 year-classes are relatively strong, and the 1971-74 
year-classes relatively weak in both populations. The apparent 
weakness of the 1971-74 year-classes indicates that the abundance of 
these species is not likely to increase in the near future although 
there has been no evidence of a decline in abundance through 1980. 

(c) Maximum sustainable yield 

MSY for "other flatfish" based on catch data and biomass 
estimates for rock sale and flathead sale alone have been calculated 
to range from 43,000-76,800 mt (Doc. 2337) and from 40,300-76,800 mt 
(JapenseDoc. 2312). Data for Alaska plaice have not been 
incorporated into these estimates because they have not been exploited 
at the same rate as rock sale and flathead sale and because of the 
concern that the increase in MSY and EY, resulting from the inclusion 
of Alaska plaice data, might be primarily used for rock sole and 
flathead sale. 

U.S. scientists (Doc. 2337) recommended that an independent 
MSY be established for Alaska plaice to reduce the possibility of 
overexploitation of rock sale and flathead sale if a single MSY was 
established for all species of "other flatfish". Based on biomass 
estimates from the 1979 NMFS survey and assuming that these estimates 
approximate the virgin population size, MSY for Alaska plaice was 
calculated to range from 22,800-42,300 mt. 

(d) Equilibriumyield 

Estimates of relative abundance and absolute abundance 
indicate that the stocks of rock sale and flathead sale were in 
satisfactory condition through 1980. EY for these species was, 
therefore, considered to equal the mid-point of the MSY range, or 
60,000 mt (Doc. 2337). The Alaska plaice resource was considered to 
De in good condition and EY was also considered to equal the mid-point 
of the MSY range, or 32,500 mt (Doc. 2337). 
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(e) Acceptable biological catch 

ABC was considered equivalent to estimates of EY--60,000 mt 
for rock sole and flathead sole combined, and 32,500 mt for Alaska 
plaice (Doc. 2337). 

(7) Pacific ocean perch 

(a) Commercial catches 

Catches of Pacific ocean perch peaked at about 47,000 mt on 
the eastern Bering Sea slope in 1961 and at about 109,000 mt in the 
Aleutian Island area in 1965. Fo11owing"these peaks, catches have 
declined to very low levels of about 2,000 mt in the eastern Bering 
Sea and about 5,500 mt in the Aleutians in 1978 and 1979 (Table 19). 
This decline has been attributed mostly to lower stock abundance 
(Doc. 2337). 

(b) Stock assessment 

(i) Eastern Bering Sea slope area 

Analysis of CPUE data from the Japanese commercial fishery 
show that abundance of Pacific ocean perch has declined from levels in 
the late 1960s and has fluctuated at low levels in the 1970s (Table 
20). The CPUE data, as well as catch data, indicate that stocks in 
the eastern Bering Sea cannot support removals of even 10,000-15,000 
mt annually without a further reduction in the already low stock 
abundance. 

Analysis of CPUE data from the Japanese" commercial fishery by 
Japanese scientists (Doc. 2312) indicated that relative abundance from 
the frozen fish factory trawlers and 1andbased dragnet trawlers 
increased between 1978 and 1979 (Table 21). The standardized CPUE 
weighted by catches of each fishery increased by 20% (0.041 to 0.049 
tons/hr) between those years. 

Data from Japanese research vessel surveys in 1970 and 1971 
indicated that the biomass of Pacific ocean perch in the eastern 
Bering Sea slope region was 83,000 mt (Doc. 2312). Biomass estimates 
from the Japan-U.S. cooperative survey of the eastern Bering Sea in 
1979 was 4,600 mt based on data from Japanese vessels. The 1979 
survey estimate was assumed to be lower than the actual biomass 
because Pacific ocean perch commonly inhabit areas of rough bottom 
that could not be trawled. 

(ii) Aleutian Islands area 

The relative abundance of Pacific ocean perch in the 
Aleutians has also fluctuated at a low level in the 1970s relative to 
values in the late 1960s (Table 22). The CPUEs from 301-500 gt and 
1,500-2,500 gt trawlers, which have accounted for most of the annual 
catches by stern trawlers, have declined steadily since 1968. 
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The combined analysis of data from 1andbased dragnet and 
frozen fish factory trawlers indicate that relative abundance of 
Pacific ocean perch in the Aleutians increased 44% (from 0.320 to 
0.460 mt/hr) between 1978 and 1979, which suggests some recovery of 
the stocks (Table 21). 

Data from research vessel surveys in 1970 and 1971 indicated 
that the biomass of Pacific ocean perch in the Aleutians was 417,000 
mt (Japanese Doc. 2312). A cooperative U.S.-Japan survey of the 
entire Aleutian area in 1980 will provide a more current assessment of 
the Aleutian stock. 

(c) Maximum sustainable yield 

Under ideal resource conditions, the MSY for Pacific ocean 
perch has been estimated to be as high as 32,000 mt in the eastern 
Bering Sea and 75,000 mt in the Aleutians (Doc. 2337). Catch 
statistics, however, demonstrate that sustained exploitation at this 
level was not possible. More recent estimas of MSY range from 
12,000-17,000 mt for the eastern Bering Sea and Aleutians combined 
(Doc. 2337}. 

(d) Equilibrium yield 

. It was the consensus of Canadian, Japanese, and U.S. 
scientists at the 1975 Annual Meeting of INPFC that Pacific ocean 
perch were at 'a low level of abundance and generally in poor 
biological condition in the eastern Bering Sea and Aleutians. On the 
basis of fishery information through 1974, it was estimated in the 
U.S. Preliminary Management Plan that EY in the eastern Bering Sea 
slope region was only 6,500 mt. In view of continued declines in CPUE 
since then and 1978 and 1979 catches of only 2,200 mt and 1,700 mt, it 
was concluded that EY is currently no higher than 5,000 mt(U.S. 
Doc. 2337}. 

For the Aleutian region, EY was estimated to be 15,000 mt in 
the 1977 Preliminary Management Plan based on information through 
1974. Catches and CPUE have'continued to decline since 1974 and it 
appears that current EY is no higher than 13,000 mt (U.S. Doc. 2337). 

(e) Acceptable biological catch 

Since the stocks of Pacific ocean perch do not appear to be 
rebuilding at present catch levels, it was recommended by U.S. 
scientists (Doc. 2337) that ABC be established at 20% of the current 
estimates of EY to begin an anticipated long rebuilding process. ABC 
should, therefore, be 1,000 mt in the eastern Bering Sea and 2,600 mt 
in the Aleutians. 
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(8) Other Rockfish 

(a) Stock assessment 

Catch and biological information is only beginning to become 
available on the "other rockfish" species group. Based on Japanese 
research vessel data in 1967 and 1969, the biomass of Sebastes other 
than Pacific ocean perch and Sebastolobus in the eastern Bering Sea 
were estimated to be 43,000 mt and 13,000 mt, respectively 
(Doc. 2312). Results from the 1979 cooperative Japan-U.S. survey in 
the eastern Bering Sea produced biomass estimates of 2,500 mt for 
other Sebastes and 3,100 mt for Sebastolobus from Japanese vessels. 
These estimates were assumed to underestimate actual abundance. 

Data from Japanese research vessel surveys (Doc. 2312) in 
1970 and 1971 indicated that the biomass of Sebastes other than 
Pacific ocean perch and of Sebastolobus in the Aleutian region was 
92,000 mt and 74,000 mt, respectively. 

(b) Maximum sustainable yield 

Japanese scientists (Doc. 2169) estimated the MSY of Sebastes 
other than Pacific ocean perch and Sebastolobus combined as 
7,000-15,000 mt for the eastern Bering Sea slope region and 
23,000-45,000 mt for the Aleutian region. These estimates were based 
on limited survey data and a number of assumptions which need 
verification and can only be used as first approximations. 

Estimated catches of these species groups from U.S. observer 
data for years of representative observer coverage were as follows: 

Region 

Eastern Bering Sea 
Aleutians 

1977 

7,680 

Catch (mt) 
1978 

12,155 
8,737 

1979 

10,097 
14,543 

The observer estimates of catch in 1978 and 1979 for the eastern 
Bering slope region fall within the range of MSY calculated by 
Japanese scientists (Doc. 2169). For the Aleutian region, estimated 
observer catches fell well below the estimated MSY range. 

(c) Equilibrium yield 

Given the above agreement between catch estimates by the U.S. 
observer program and the MSY calculated by Japanese scientists 
(Doc. 2169), EY for the eastern Bering Sea slope region was considered 
to equal the mid-point of the MSY range, or 11,000 mt (Doc. 2337). In 
the absence of more definitive data, EY for the Aleutian region was 
estimated to equal the average catch of the past three years, or 
10,300 mt (Doc. 2337). 
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(d) Acceptable biological catch 

ABC was considered equivalent to preliminary estimates of 
EY--ll,OOO mt for the eastern Bering Sea slope area and 10,300 mt in 
the Aleutian Islands region (Doc. 2337). 

(9) Blackcod (Sablefish) 

(a) Commercial catches 

Historical catches of b1ackcod have shown a bimodal pattern 
in the eastern Bering Sea, reaching peaks of more than 18,000 mt in 
1962 and 1968 (Table 23). Since 1968, catches have declined almost 
continuously and were 1,100 mt in 1979. In the Aleutian region, 
following a build-up to a peak of 3,600 mt in 1972, catches have 
declined to 780 mt in 1979. 

(b) Stock structure 

The number and distribution of stocks over the North Pacific 
Ocean have not been satisfactorily determined. Blackcod are 
apparently genetically related throughout their range because some 
long-range migrations occur, but the interchange of fish between 
regions is small, which has led U.S. scientists to suggest that 
management of the resource be conducted by discrete geographical 
region. These regions are the eastern Bering Sea, the Aleutians, Gulf 
of Alaska, waters off Canada, and waters of Washington to California. 

(c) Stock as ses sment 

CPUE data from the commercial fishery is becoming less useful 
as measures of stock abundance because of the changing character of 
the fishery due to management regulations enacted since 1977 under the 
U.S. Fishery Conservation and Management Act (Docs. 2312 and 2337). 
However, catch rates calculated by U.S. and Japanese scientists for 
past years indicate that the abundance of blackcod has declined in 
both the eastern Bering Sea and Aleutians since the early 1970s (Table 
24). 

1980 survey results show that the density (numbers of fish 
per hachi) of b1ackcod was considerably higher in 1980 than 1979 in 
the majority of depth zones in the Aleutian Region. The primary 
reason for the above rapid increase in the density was attributed to 
young fish with a mode in fork length of 48-52 cm. The trend in 
abundance of medium and large size fish over 60 cm generally showed 
little change between 1979 and 1980 (Docs. 2337 and 2354). 
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Biomass estimates for blackcod from the 1979 cooperative 
Japan-U.S. trawl survey at depths less than 600 fm in the eastern 
Bering Sea was 41,450 mt from Japanese survey data and 44,700 mt from 
U.S. survey data (Doc. 2312). About 70% of these estimates consisted 
of juvenile blackcod (44-50 cm in length) which inhabited depths less 
than 100 fm. The estimated biomass in the 100-600 fm depth zone was 
12,780 mt, of which about 7,130 mt was of a size exploited by the 
commercial fishery. The actual abundance of adult blackcod was 
assumed to be underestimated by the trawl survey because of the 
problems of sampling continental slope waters. 

The current abundance of adult blackcod in the eastern Bering 
Sea was considered to be low, but the exploitable stock is expected to 
increase when the abundant year-classes of juvenile blackcod become 
recruited to the adult stock (Docs. 2312 and 2337). 

(d) Maximum sustainable yield 

The long-term productivity of blackcod in the eastern Bering 
Sea and Aleutians is probably related to the overall condition of the 
resource throughout the North Pacific Ocean. Accordingly, MSY has 
been estimated for the resource as a whole and the total MSY 
apportioned by region based on historical catch data. The overall 
estimate of MSY made by U.S. scientists (50,300 mt) was apportioned as 
follows: eastern Bering Sea (25%), Aleutian region (4%), Gulf of 
Alaska (47%), and off British Columbia-Washington (25%). The 
apportioned MSY of 12,575 mt for the eastern Bering Sea and 2,012 mt 
for the Aleutians was similar to estimates of MSY derived from 
applying general production models to data by individual region: 
13,000 mt for the eastern Bering Sea and 2,100 mt for the Aleutians 
(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 mt by Japanese scientists. 

(e) Equilibrium yield 

Although the current status of the blackcod resource is 
difficult to determine precisely because CPUE data from the commercial 
fishery in recent years is not comparable to that of earlier years, 
the long-term trend shows that abundance is low. However, the outlook 
is somewhat brighter because of the apparent increase in abundance of 
juvenile fish. It also appears that the abundance of blackcod in the 
eastern Bering Sea-Aleutian regions is closely related to conditions 
of the stock in the Gulf of Alaska. Because of the decline in stock 
abundance in the Gulf of Alaska, U.S. scientists (Doc. 2213) concluded 
that the EY in the eastern Bering Sea should be reduced to 2,600 mt. 
U.S. observer data (Doc. 2334) indicate that the abundance of blackcod 
in the Gulf of Alaska declined 15-25% from 1977-78 and 4-8% from 
1978-79. Because of its relationship to the main stock in the Gulf of 
Alaska, it is assumed by U.S. scientists that EY in the eastern Bering 
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Sea may have declined as well. However, the actual EY for 1980 has 
not been calculated but should take into consideration the 1980 data. 
There are indications of possible improvements to the exploitable 
stock due to the better recruitment observed. 

In the Aleutian region, CPUE data from the Japanese longline 
fishery is believed to continue to provide reliable estimates of stock 
abundance. A steady decline in relative abundance has been observed 
in this fishery with the 1977 value only 45% of that in 1970. Based 
on limited data available from the U.S. observer program, CPUE (kg per 
1,000 hooks) declined from 90 in 1977-78 to 72 in 1979. 

This declining trend from 1970-79 may have reversed in 
1979-80. The Japan-U.S. longline survey conducted in the Aleutian 
Region showed that CPUE (numbers of fish per hachi) increased 
considerably from 1979-80 in the majority of depth ranges 
(Doc. 2354). The primary reason for the rapid increase is due to the 
presence of young fish (48-52 cm). As a result of possible 
improvements to the exploitable stock due to better recruitment, the 
EY values for 1980 cannot· yet be fully assessed. 

(10) Pacific Herring 

(a) Commercial catches 

Commercial exploitation of" herring in the eastern Bering Sea 
was started on a regular annual basis in 1960, first by the U.S.S.R. 
and then by Japan in 1967. Catches generally increased from 1960, 
reaching a peak of 146,000 mt in 1970 (Table.25) but then declined to 
16,000 mt in 1975. 

Since enactment of the U.S. Fishery and Conservation 
Management Act in 1977, management measures have been implemented that 
have altered fishing activity for herring (Doc. 2347). Catches for 
nations other than the United States were limited to 19,400 mt in 
1977, and 8,600 mt annually in 1978 and 1979; fishing was prohibited 
in waters east of l680W since 1977 •. In 1980 herring were declared a 
prohibited species for all nations except the United States in 
response to a ruling by the U.S. Court for the District of Alaska. 

In 1977 a U.S. roe fishery was initiated in nearshore waters 
of northern Bristol Bay, which subsequently expanded to most coastal 
waters of western Alaska. U.S. catches have gradually increased from 
2,550 mt in 1977, 7,305 mt in 1978, 11,754 mt in 1979, to 
approximately 27,000 mt in 1980. 

(b) Stock assessment 

Evidence indicates that the abundance of herring declined in 
the early 1970s due to poor recruitment (Doc. 2347). Data indicates 
that most of the year-cl asses from the 1960s' were of below average 
strength and that there were at least two stronger than average 
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year-classes originating in the 1970s in the Bristol Bay stock and 
three stronger than average year-classes in the stocks located north 
of Bristol Bay. Improvement in the stock conditions through 1979 was 
also evident from biomass estimates of spawning s·chools of herring 
which increased from a range of 187,210-334,723 mt in 1978 to 
260,317-640,380 mt in 1979 (Doc. 2347). 

In 1980 estimates of biomass and reduced egg deposition 
indicated that there was a major decline in abundance of herring in 
Bristol Bay although abundance in the coastal area north of Bristol 
Bay appeared to be average or slightly higher than average. The best 
estimate of biomass for all coastal areas in the eastern Bering Sea in 
1980 ~as 82,900 mt, well below estimates of previous years (Doc. 2347). 

Accompanying the decline in abundance of herring in 1980 was 
a significant change in the age composition of the spawning stocks 
with much lower abundance of young age groups than in previous years. 
Samples indicated that 98% of the herring were ages 6,7, and 8 with 
low numbers of age 5 fish and only trace amounts of age 3 and 4 year 
fish. 

It is possible that the severe reduction in abundance of 
herring in 1980, particularly of young age groups, may have been due 
to the stock responding to the severe weather conditions in Bristol 
Bay during the spawning season (Doc. 2347). There was no evidence 
from U.S. observer data collected from Japanese and U.S.S.R. fisheries 
that the length-frequency distribution of herring in the winter of 
1979-80 was any different than in the past three seasons. Had there 
been some reduction in the abundance of younger age groups, it should 
have been revealed by the winter length-frequency samples in offshore 
waters. 

Another estimate of the 1980 biomass of Bristol Bay herring 
was calculated by using minimum biomass estimates from 1978 and 1979 
and projecting these estimates forward to 1980 by applying 
coefficients of instantaneous mortality and growth rates (Doc. 2347). 
These projections from 1979 data indicate that the 1980 biomass of 
Bristol Bay fish was 161,837 mt, not including estimates of 
recruitment, and 168,398 mt including estimates of recruitment. 
Adding the 20,600 mt biomass from coastal areas north of Bristol Bay 
produces an estimate for all coastal areas of the eastern Bering Sea 
of 182,437-188,998 mt. 

(c) Acceptable biological catch 

Evidence has indicated that the abundance of herring in the 
eastern Bering Sea was increasing in the late 1970s, but data 
indicated that abundance in the Bristol Bay area, which accounts for 
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80-95% of the total spawning biomass of herring in the eastern Bering 
Sea, declined substantially in 1980. Unfortunately, the 1980 data was 
not adequate to determine whether the decl ine was real or apparent. 
Current estimates of biomass range from 76,200-188,998 mt and 
preliminary estimates of ABC for the 1981 herring fishing year 
(April 1981-March 1982) range from 6,572-32,240 mt (Doc. 2347). 

(11) Atka mackerel 

(a) Commercial catches 

The U.S.S.R. began a target fishery for Atka mackerel in the 
Aleutian Islands area in the early 1970s. All-nation catches have 
increased from 950 mt in 1970 to a peak of 24,250 mt in 1978; the 
catch was slightly lower in 1979 at 23,264 mt with 20,300 mt taken by 
the U.S.S.R. (Table 26). 

(b) Maximum sustainable yield 

Based on a hydroacoustic-trawl'survey which indicated that 
the biomass of Atka mackerel in the Aleutian region ranged from 
35,000-110,000 mt, U.S.S.R. scientists estimated that 30% of this 
biomass, or 10,500-33,000 mt, was exploitable (Doc. 2337). In 1980, 
Soviet scientists reported at the U.S.-U.S.S.R. bilateral meeting that 
the abundance of Atka mackerel had increased and that MSY was 
currently in the range of 54,000-60,000 mt. 

(c) Equilibrium yield 

Catch data and CPUE and biological data collected by U.S. 
observers aboard Soviet vessels indicate that the condition of the 
Atka mackerel resource remained unchanged from 1977 to 1978, but that 
there was some improvement in CPUE and biological factors from 1978 to 
1979 (Doc. 2337). At least part of this improvement was believed to 
be due to the development of a new fishing area in the vicinity of 
Seguam Island. Because data available to U.S. scientists offers no 
evidence of a decline in the condition of Atka mackerel, EY was 
considered to remain unchanged from 24,800 mt. Soviet scientists, 
however, believe that abundance is increasing and that the current 
biomass ranges from 180,000-200,000 mt which should support an EY of 
40,000-50,000 mt (Doc. 2337). 

(d) Acceptable biological catch 

Because the original data and analytical procedures used by 
U.S.S.R. scientists to derive biomass estimates have not been made 
available to U.S. scientists, there is no basis for changing ABC from 
the 24,800 mt level that has been recommended since 1977 (Doc. 2337). 
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(12) Squid 

(a) Commercial catches 

All nation catches of squid (mt) from the eastern Bering Sea 
and Aleutian Islands region have been as follows: 

Nation 1977 1978 1979 

Japan 8,316 9,138 5,739 
R.O.K. a 215 1,233 
Taiwan a 35 14 
U.S.S.R. a 23 6 
Pol and 25 -- --
Total 8,316 9,411 7,017 

aCatch, if any, reported as other species. 

The primary fishing ground by Japan in 1979 was in the 
leastern Bering Sea and the majority of the catch was taken by 
landbased dragnet vessels and surimi and frozen fish factory trawlers 
(Japanese Doc. 2312). The bulk of the catch in the Aleutian region 
was taken by the landbased trawlers. 

(b) Stock assessment 

The CPUE of squid decreased in all Japanese fisheries in the 
eastern Bering Sea in 1979 (Table 27). Standardized CPUE from the 
various vessel types in 1979 decreased 39% from the 1978 level. For 
the vessel types fishing in the Aleutian region, the standardized CPUE 
increased by 33%. 

(c) Maximum sustainable yield 

MSY is unknown but is believed to be at least equal to recent 
catch levels and is minimally estimated at 10,000 mt (Doc. 2337). 

(d) Equilibrium yield 

Catches of 10,000 mt are believed to be sustainable 
(Doc. 2337). 

(e) Acceptable biological catch 

ABC is considered equivalent to the minimum estimate of 
MSY--10,000 mt (Doc. 2337). 
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(13) Other Included Species 

This category includes all species of finfishes taken by 
demersal fishing gear except pollock, rockfish, soles and flounders, 
blackcod, Pacific cod, Atka mackerel, herring, and salmon. 

(a) Stock assessment 

Abundance estimates from large-scale NMFS surveys of the 
eastern Bering Sea in 1975 and 1979 provide information on the 
condition and the relative importance of major species groups in this 
complex. Biomass estimates for comparable areas surveyed on the 
continental shelf in 1975 and 1979 (Table 28) show that sculpins and 
eel pouts are the main components of this complex followed by skates 
and poachers. The biomass estimates indicate that abundance increased 
for each of the major groups, with the exception of the miscellaneous 
species category, and that for the complex as a whole, abundance 
approximately doubled between 1975 and 1979. The reason for this 
increase in abundance is unknown but a possible factor may be the 
major decline in total all-species catches and accompanying effort 
that has occurred over the past several years. Total catches in the 
eastern Bering Sea declined from an average of about 2.0 million mt 
annualJy in 1971-74 to an average of about 1.36 million mt in 
1975-78. Reported catches of "otherincluded species" do not show a 
similar decline (Table 29) but this may be due to poor reporting.of 
these species in earlier years. 

(b) Maximum sustainable yield 

Based on the recent major increase in abundance of "other 
fish", the biomass of this aggregation of stocks may be somewhere 
between a level that produces MSY and the level of the virgin 
population size. Using this assumption and a natural mortality 
coefficient of 0.2, U.S. scientists calculated MSY to range from 
82,800-165,600 mt. 

(c) Equilibrium yield 

Because of the uncertainty of the condition of these 
resources (whether abundance approximates the virgin population size 
or is at a level that produces MSY) EY for the eastern Bering Sea will 
be set at the lower end of the MSY range, or 83,000 mt (Doc. 2337). 
Until abundance estimates are available for the Aleutian Islands 
region from the 1980 cooperative U.S.-Japanese survey in this region, 
the average catch of the past five years (11,400 mt) will be added to 
the EY for the eastern Bering Sea for a total of 94,400 mt. 

(d) Acceptable biological catch 

ABC is considered to be equivalent to EY, or 94,400 mt 
(Doc. 2337). 
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5. FIELD RESEARCH ACTIVITIES 

(1) Activities in 1980 

(a) Japan (Doc. 2303) 

Japan conducted four types of surveys in 1980. 

(i) Multi-vessel Danish seine survey of pollock in the 
eastern Bering Sea 

Objectives were to determine the distribution and abundance 
of young pollock on the continental ·shelf of the eastern Bering Sea 
and was a continuation of a series of annual surveys starting in 
1976. About 150 standard stations were sampled in the May-June phase 
of the survey and 200 standard stations in the fall phase. 

(ii) Sea snail survey in the eastern Bering Sea 

The chartered research vessel Meiho maru No. 7 conducted a 
60-day survey in July and August to determine the stock condition of 
sea snails in the area northwest of the Pribilof Islands (Lat. 
580 -60 0 N, Long. 1700-175 0W). Data were collected on relative 
abundance, size composition, and sex ratios by species. 

(iii) Groundfish survey in the Aleutian Islands 

The chartered landbased stern trawier Hatsue maru No. 62 
conducted a comprehensive survey of the groundfish resourceso{the 
Aleutian Islands region in cooperation with U.S. research vessels. 
The Japanese vessel surveyed about 320 stations from July to November 
on the north and south side of the Aleutians and on Bowers Bank to 
depths of 1,000 m. 

Preliminary results from the first half of the 1980 Japanese 
survey in the Aleutians were summarized in Doc. 2353. Predominance of 
species in catches were seen to vary with depth as shown below: 
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Area 1 
Depth (East of 1800 ) 
interval Bering Seaside 

0-100 m Atka mackerel 
and pollock 

101-200 m Atka mackerel 
and Pacific cod 

201-300 m Pollock and 
Pacific ocean 
perch 

Area 2 
(East of 1800 ) 
Pacific Ocean side 

Pollock and Pacific 
ocean perch 

Pollock and Pacific 
ocean perch 

Area 3 
(West of 1800 ) 
Pacific Ocean side 

Pollock and Pacific 
ocean perch 

Pollock and squid 

301-500 m Rougheye rockfish Pectoral rattail and Pectoral rattail and 
and pollock rougheye rockfish arrowtooth flounder 

501-700 m Greenland turbot Pectoral rattail 
and b1ackcod and blackcod 

701-900 m Pectoral rattail Pectoral rattail 
and Greenland and blackcod 
turbot 

Pectoral rattail and 
shortspine thornyhead 

On the Bering Sea side of the Aleutians, east of 1800 , the 
predominant species 1n catches changed with increasing depth from 
pollock to Atka mackerel to Pacific ocean perch, to Greenland turbot 
to pectoral rattail. On the Pacific side both east and west of 
1800 , pollock generally predominated in catches at depths less than 
300 m and pectoral rattails at depths greater than 300 m. Species 
that predominated at some locations were shortspine thornyheads and 
the squid Berryteuthidae. 

The size of pollock taken in the Aleutians usually ranged 
from 30-60 cm and size increased with depth; no fish less than 20 cm 
were taken. Pacific ocean perch ranged from about 10-40 cm. Length 
generally increased with depth on the Bering Sea side east of 1800 

with relatively large fish of 30-40 cm found in the 200-300 m depth 
zone. This trend was not observed in other areas surveyed. 

(iv) Survey of blackcod and Pacific cod in the 
Aleutian Islands 

The chartered longline vessel Fukuyoshi maru No. ~ conducted 
a survey to determine the abundance of blackcod and Pacific cod from 
May to June on the north and south sides of the Aleutian Islands in 
cooperatiQn with the United States. Biological data was also 
collected on the stocks, and blackcod were tagged for stock 
identification experiments. 
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(b) United States 

( i ) Crab-groundfish survey in the eastern Bering Sea 
(Doc. 2361) 

The NMFS continued in 1980 its series of annual surveys to 
assess the abundance and biological condition of crab and groundfish 
in the eastern Bering Sea. The NOAA research vessel Oregon and 
chartered vessel Ocean Harvester sampled 326 stations in the area from 
approximately 600N and 175 0W south along the 100 fm contour to 
Unimak Pass and east to the Alaska mainland. The Ocean Harvester 
additionally completed 26 comparative tows with the Japanese crab 
research vessel Wakatake maru in experiments to determine the relative 
catch coefficients of trawls. 

(ii) Groundfish and crab survey in the Aleutian Islands 

The first comprehensive survey of the groundfish and crab 
resources of the Aleutian Islands region was conducted in 1980 by the 
United States and Japan. The chartered U.S. vessels, the Half Moon 
Bay and Ocean Harvester, surveyed the region from approximately-----
1iQOE eastward along both sides of the Aleutian chain to 1650W 
from depths of 10-500 fm. 

(c) International Pacific Halibut Commission 

The International Pacific Halibut Commission in 1980 
continued its long series of annual surveys of juvenile halibut in the 
southeast Bering Sea. A total of 45 offshore stations were sampled, 
including 34 index stations which are fished each year. An additional 
10 inshore stations were fished with a small mesh (32 mm) net. 

(2) Planned Activities in 1981 

(a) Japan (Doc. 2303) 

(i) Multi-vessel Danish seine survey of pollock in the 
eastern Bering Sea 

The surveys to determine the distribution and abundance of 
young pollock on the eastern Bering Sea continental shelf will be 
continued in 1981. About 150 stations will be sampled during the 
spring phase of the survey (May-June) and about 200 stations during 
the fall phase (August-September). 

(ii) Groundfish trawl survey in the eastern Bering Sea 

An assessment of the abundance and biological condition of 
groundfish in the eastern Bering Sea will be conducted in June-August 
1981 by sampling about 300 stations on the continental shelf and slope 
to depths of 1,000 m. 
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(iii) Sea snail survey in the eastern Bering Sea 

A 60-day survey in July-August 1981 is planned to determine 
the annual changes in abundance of sea snails in the area northwest of 
the Pribilof Islands (Lat. 58o-60oN, Long. 1700 -l750W). 

(iv) Hydroacoustic survey of pelagic pollock in the 
Aleutian Basin 

A hydroacoustic and midwater trawl survey is scheduled from 
November 1981 to March 1982 to estimate the abundance of pelagic 
pollock during the winter spawning season and to determine the 
relationship of this stock to those on the continental shelf through 
tagging experiments. 

(v) Longline survey of blackcod and Pacific cod in the 
Bering Sea and Aleutian Islands 

As a continuation of the 1980 survey, a longline survey will 
be conducted in 1981 with the purpose of (1) determining the 
distribution and monitoring the abundance of blackcod, Pacific cod, 
and "other species" by INPFC areas and depth; (2) collecting 
biological information and, (3) tagging blackcod to identify stocks. 

(vi) Experiments to reduce incidental catches of Pacific 
salmon 

Japanese vessels will conduct experiments with trawling gear 
in 1981 to study methods 'of reducing catches of prohibited species 
especially Pacific salmon. 

(b) United States (Doc. 2361) 

(i) Cooperative winter survey of halibut in the eastern 
Bering Sea 

The National Marine Fisheries Service and International 
Pacific Halibut Commission will cooperatively survey the region from 
the Pribilof Islands south to the Alaska Peninsula to determine the 
incidence of halibut in trawl catches in winter and to determine the 
distribution of other groundfish during this season. 

(ii) Crab-groundfish survey in the eastern Bering Sea 

The National Marine Fisheries Service will continue its 
annual series of surveys to assess the abundance and biological 
condition of all crab and groundfish resources in the eastern Bering 
Sea. The 1981 survey is anticipated to be at the same level as the 
1980 survey. 
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(c) International Pacific Halibut Commision (Doc. 2330) 

The International Pacific Halibut Commission will continue in 
1981 its long-term series of annual surveys of juvenile halibut in the 
southeast Bering Sea. 

6. REVIEW OF THE PROPOSED U.S. ECOSYSTEM MANAGEMENT CONCEPT 

Japanese scientists reviewed the basis for the concept of 
managing the multi-species resources of an area as an ecosystem 
complex. This review is directed to the management of the eastern 
Bering Sea area but contains elements of a general review of this type 
of management. In particular, they presented some constraints to the 
application of this technique, namely: the lack of quantitative data 
on energy flow and productivity of ecosystems; the assumptions made 
about the constancy of ecosystem functions; the dangers of extracting 
segments of the ecosystem and treating them in isolation; and the 
inter-relationships of assumed state and driving variables. 

They also have reviewed the procedure of this management and 
concluded that (1) ABC of the groundfish complex should be the sum of 
ABCs calculated for individual species and (2) when MSY is estimated 
for the groundfish complex, allocation of the overall MSY to species 
should be based on ratios of estimates of EY for individual species 
(Doc. 2313). 

7. SUMMARY 

(1) This report was prepared by the Rapporteur for the Bering Sea 
Panel and summarizes documents submitted for the 1980 Annual Meeting 
pertaining to commercial fisheries, biology and assessment of stocks, 
management procedures, and field research activities on Bering Sea 
groundfish. The report was reviewed, revised, and adopted by the 
panel during its meetings of October 23-25. 

(2) 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. 
operate under a number of area-time restrictions and catch 
limitations. Total allowable catch limitations (optimum yield) were 
approximately 1.4 million mt annually in 1977-79, and about 1.6 
million mt in 1980. 

(3) Total estimated catches of groundfish, squid, and herring 
taken by all fisheries other than the United States in 1979 was 
1,288,300 mt, about 95,000 mt less than in 1978. As in past years, 
Japan accounted for the majority of the catch (79.1%) and pollock was 
the major species (73.3%) in catches. 
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(4) In 1979 Japan operated 6 motherships with 90 catcher boats, 
56 independent stern trawlers, and 22 10ng1ine-gi11net vessels in the 
mothership, North Pacific trawl, North Pacific 10ngline-gi11net 
fisheries and 70 trawlers in the landbased dragnet fishery. Efforts 
by these fisheries in 1979 was similar to that in 1978 except that 
24,200 tans of gi11net were fished in 1979, but none in 1978, and 
landbased trawl effort increased by 33.4% from 1978 to 1979. Total 
catches by these fisheries were 995,019 mt, a 5.7% decrease from 
1978. Pollock accounted for 82.3% and ye110wfin sole 6.4% of the 
total catch by the mothership, North Pacific trawl, and North Pacific 
10ng1ine fisheries, while "other flatfish" accounted for 24.2% and 
pollock 22.0% of the 1andbased dragnet catch. 

(5) Preliminary data for January-July, 1980 indicate that the 
catch by all Japanese fisheries was 466,587 mt, 7,300 mt less than for 
the same period in 1979. Catches of pollock (which accounted for 79% 
of the total catch) and ye110wfin sole (6% of the total catch) 
increased while the catch of all other species decreased. 

(6) Estimated c"atches by other fisheries in 1979 were 150,776 mt 
by the U.S.S.R., 98,066 mt by the R.O.K., 18,283 mt by Poland, and 
2,013 mt by Taiwan. Pollock was the major target species for all of 
these nations but the U.S.S.R. also had a target fishery for ye110wfin 
sole (41,259 mt) and Atka mackerel (20,277 mt). 

(7) Incidental catches of halibut in 1979 were estimated to be 
580,000 fish, or 2,800 mt, which was similar to the estimate of 
600,000 fish in 1978, but substantially greater than the estimate of 
340,000 fish taken in 1977. 

(8) United States groundfish fisheries in the Bering Sea were 
limited to a set1ine fishery for halibut and a purse seine-gi11net 
fishery for herring in 1979. The halibut catch was 574 mt and the 
herring catch 12,000 mt. 

(9) Catch-effort data for halibut from the commercial fishery in 
the eastern Bering Sea are too meager to assess the abundance of the 
adult stock. The mean CPUE of juvenile halibut in 1980 was 27.7 fish 
per 60-minute haul, representing a substantial increase from the value 
in 1979 and the highest value since the mid 19605. The high CPUE in 
1980 was attributed to the abundance of age 2 and age 3 fish of the 
1977 and 1978 year-classes. Equilibrium yield of halibut in the 
eastern Bering Sea was estimated to range between 1 and 2 million 
pounds (454~907 mt). 

(10) Pollock catches have declined from a peak of 1.9 million mt 
in 1972 to 979,000-914,000 mt in 1977-79 due to restrictions placed on 
the fishery because of evidence of declines in stock abundance. CPUE 
analysis by both U.S. and Japanese scientists indicate that abundance 
of pollock was relatively stable from 1975 to 1977 and increased 
moderately (8-12%) from 1977 to 1979. All sources of data show that 
the 1977 and 1978 year-classes of pollock are relatively strong and 
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should maintain or increase the population size in 1980 and 1981. 
Projections by Japanese scientists indicate that abundance in 1980 and 
1981 will be approximately 1.5 times higher than in 1977-79. MSY for 
pollock has been estimated to range from 1.11-1.58 million mt and 
current EY is estimated to be 1.2 million mt. Because recruitment 
appears to be of average or above average strength, ABC was considered 
to equal EY, or 1.2 million mt by U.S. scientists and to be higher 
than 1.2 million mt by Japanese scientists. 

Results of the 1979 Japanese hydroacoustic survey of pelagic 
pollock in the Aleutian Basin confirmed earlier findings that this 
population consists of large fish with a narrow size range. 
Preliminary biomass estimates from the 1979 survey were 1,296,000 mt, 
which was smaller than the estimates of 2,688,000 mt in 1977 and 
5,542,000 mt in 1978. 

(11) Since reaching a peak of 70,400 mt in 1970, catches of 
Pacific cod have ranged from 36,600-63,800 mt, and were 38,600 mt in 
1979. Data from large-scale surveys by U.S. research vessels have 
indicated that abundance increased by a factor of approximately 7 
between 1975 and 1979 due to abundant 1977 and 1978 year-classes. 
These year-classes will make their greatest contribution to the 
fishery in 1980-82. A minimum estimate of the MSY for cod is 
58,700 mt. Because of the current high level of abundance, EY 
estimates of 148,000 mt in 1980 and 160,000 mt in 1981 will exceed 
MSY. U.S. scientists considered ABC in 1980 and 1981 to equal 
estimates of EY while Japanese scientists considered ABC to equal 
214,700 mt in 1981. 

(12) With resumption of the U.S.S.R. flounder fishery in 1978 and 
1979, catches of ye110wfin sole increased from a level of 
42,000-78,000 mt in 1972-77 to 99,000-138,400 mt in 1978-79. Both 
commercial fishery and research vessel data demonstrate that the 
abundance of ye110wfin sole has increased substantially since 1972 due 
mainly to the strength of a series of year-classes originating in 
1966-70. Recent biomass estimates in the range of 
1.93-1.97 million mt indicate that population abundance may now 
approximate that of the virgin population. MSY has been estimated to 
range from 169,000-260,000 mt by U.S. scientists and 
187,500-250,000 mt by Japanese scientists. U.S. scientists believe 
ABC is equivalent to the mid-point of the MSY range, or 214,500 mt, 
while Japanese scientists believe ABC is at least 226,000 mt. 

(13) Catches of Greenland turbot and arrowtooth flounder, after 
peaking at 103,000 mt in 1973 and 1974, have declined to 
52,000-56,000 mt in 1978-79. The relative abundance of Greenland 
turbot declined in the commercial fishery in the early 1970s during 
the period of peak catches, but has been stable in the late 1970s when 
catches fell below 60,000 mt annually. All evidence indicates that 
the abundance of arrowtooth flounder has been stable or increasing. 
The 1979 cooperative U.S.-Japan research vessel survey has provided, 
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for the first time, overall abundance estimates of the juvenile and 
adult populations of these stocks from which estimates of MSY could be 
derived. U.S. scientists estimated MSY to range from 73,800-99,400 mt 
and Japanese scientists from 74,500-78,000 mt. Both U.S. and Japanese 
scientists estimated EY to equal 76,300 mt and considered ABC to be 
equivalent to EY. 

(14) Catches of "other flatfish" reached a peak of 92,000 mt in 
1971, declined to 22,000 mt in 1977, and were 43,000 mt and 36,000 mt 
in 1978 and 1979. In 1978 and 1979 Alaska plaice became a major 
contributor to catches. The abundance of rock sole and flathead sole 
has been rea1tive1y stable since 1975 while that for Alaska plaice has 
apparently doubled since 1975. MSY for rock sole and flathead sole 
has been estimated by U.S. and Japanese scientists to range from 
43,000-76,800 mt and for Alaska plaice 22,800-42,300 mt. The rock 
sole-flathead sole group were considered to be in satisfactory 
condition and Alaska plaice to be in good condition and that EY and 
ABC should equal the mid-point of the MSY range, or 60,000 mt for rock 
sole-flathead sole, and 32,500 mt for Alaska plaice. 

(15) Catches of Pacific ocean perch have declined to very low 
levels since reaching peaks of 47,000 mt in the eastern Bering Sea in 
1961 and 109,000 mt in the Aleutian area in 1965. Catches were about 
2,000 mt annually in the eastern Bering Sea and 5,500 mt in the 
Aleutians in 1978 and 1979. CPUE values for.Pacific ocean perch have 
fluctuated at low levels in the 1970s compared to those in ~he 1960s. 
Analysis of data from the commercial fishery by Japanese scientists 
indicated a 20% increase in CPUE in the eastern Bering Sea and a 44% 
increase in the Aleutians between 1978 and 1979, suggesting some 
improvement in stock conditions. It was the consensus of Canadian, 
Japanese, and U.S. scientists that Pacific ocean perch stocks in the 
eastern Bering Sea and Aleutians are at a low level of abundance. 
U.S. scientists believe current EY is no higher that 5,000 mt in the 
eastern Bering Sea and 13,000 mt in the Aleutians. In order to 
rebuild the stocks U.S. scientists have recommended that ABC be 
established at 20% of current estimates of EY, or 1,000 mt in the 
eastern Bering Sea and 2,600 mt in the Aleutian Island region. 

(16) Catch and biological data is only beginning to become 
available for "other rockfish". First approximations of MSY for this 
species group has been estimated by Japanese scientists to range from 
7,000-15,000 mt for the eastern Bering Sea and 23,000-45,000 mt for 
the Aleutians region. U.S. observer estimates of commercial catches 
in the eastern Bering Sea "in 1978 and 1979 fall within the MSY range 
for that region and EY and ABC have been estimated to equal the 
mid-point of the MSY range or 11,000 mt. U.S. observer estimates of 
catches in the Aleutians fall well below the MSY estimate for the 
Aleutians region and EY and ABC were estimated as the average of the 
1977 to 1979 catches, or 10,300 mt. 

(17) Catches of b1ackcod have declined from peak~ of 18,000 mt in 
1968 to 1,100 mt in 1979 in the eastern Bering Sea and from 3,600 mt 
in 1972 to 780 mt in 1979 in the Aleutians region. The MSY for 
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blackcod has been estimated by U.S. scientists to be 13,000 mt in the 
eastern Bering Sea and 2,100 mt in the Aleutians. Japanese scientists 
estimated the MSY for the entire stock from Bering Sea to the 
Washington Region at 69,600 mt. CPUE data from the commerc·ial fishery 
is becoming less useful as measures of stock abundance because of 
management restrictions on the fishery, but it is known from the 
long-term trend in CPUE that the abundance of the adult stock is low. 
Abundance of the adult stock is expected to increase in the next few 
years, however, because of the higher than average abundance of 
juvenile blackcod that has been observed in recent years. As a result 
of possible improvements to the exploitable stock due to better 
recruitment, Japanese scientists believe that the EY values in both 
the Bering Sea ~nd the Aleutian region may increase in the near 
future. EY values cannot presently be assessed by U.S.-scientists 
until all sources of 1980 data are examined relative to 1977 data on 
which the current EY are based. 

(18) Catches of Pacific herring by Japan and the U.S.S.R. peaked 
at 146,000 mt in 1970 and then declined to 16,000 mt in 1975. Catches 
have been restricted since implementation of the U.S. Conservation and 
Management Act in 1977 and in 1980 herring were declared a prohibited 
species to all nations except the United States. Since its 
development in coastal waters in 1977, catches by the U.S. herring roe 
fishery have increased from 2,000 mt to about 27,000 mt in 1980. 
Evidence indicates that after a decline in abundance in the early 
1970s, abundance increased in the late 1970s. Data indicated that the 
spawning population of Bristol Bay herring, which makes up from 80-95% 
of the total eastern Bering Sea population, declined substantially in 
1980, however. It is unknown whether this decline was actual or 
apparent. Current exploitable biomass estimates range from 
76,200-188,998 mt and preliminary estimates of ABC for the April 
1981-March 1982 fishing season from 6,572-32,240 mt. 

(19) The U.S.S.R. has conducted a target fishery on Atka mackerel 
since the early 1970s. Catches have increased to a peak of 24,250 mt 
in 1978; 23,264 mt were taken in 1979. MSY has been estimated to 
range from 10,500-33,000 mt based on U.S.S.R. hydroacoustic survey 
data. The condition of the resource appears to be good and U.S. 
scientists believe EY and ABC should remain the same (24,800 mt) as in 
prev i ous years. 

(20) Catches of squid were 8,300 mt in 1977,9,100 mt in 1978, 
and 5,790 mt in 1979. MSY for squid is unknown but is minimally 
estimated at 10,000 mt EY and ABC are considered equivalent to MSY. 

(21) Large-scale NMFS surveys which show that the abundance of 
the category of "other species" approximately doubled between 1975 and 
1979 indicate that this species group is in good condition. Main 
components of this group are sculpins, eel pouts, skates, and 
poachers. MSY was estimated to range from 82,000-165,600 mt for the 
eastern Bering Sea region; estimates are not available for the 
Aleutian region. EY and ABC were estimated by U.S. scientists to be 
94,400 mt. 

2352-App.2(A)--37 
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(22) Japan conducted four research vessel surveys in the Bering 
Sea in 1980: (1) a multi-vessel Danish seine survey of pollock in 
the eastern Bering Sea; (2) a survey of sea snails in the eastern 
Bering Sea; (3) a long1ine survey of b1ackcod and Pacific cod in the 
Aleutian Islands region; and (4) a joint-comprehensive survey with the 
U.S. of groundfish resources in the A1eutain Island region and Bowers 
Bank. The U.S., in addition to the comprehensive joint survey with 
Japan in the Aleutian Islands region, continued monitoring surveys to 
assess the condition of groundfish in the eastern Bering Sea and 
juvenile halibut in the southeast Bering Sea. 

Most of the above surveys are scheduled to be continued in 
1981 with the exception of the U.S.-Japan groundfish survey in the 
Aleutian Islands region. In addition, Japan in 1981 will resume 
research vessel trawl surveys on the eastern Bering Sea continental 
shelf and slope to assess groundfish resources and hydroacoustic and 
midwater trawl surveys of pelagic pollock in the Aleutian Basin and 
will initiate experiments with trawling gear to study methods of 
reducing catches of prohibited species especially Pacific salmon. 
Besides the U.S. standard groundfish and IPHC juvenile halibut surveys 
in the eastern Bering Sea, a cooperative survey of groundfish and 
halibut will be conducted in January-February 1981 in the southeastern 
Bering Sea to examine the incidence of halibut in trawl catches and 
the distribution of groundfish. 

(23) Japanese scientists reviewed the basis for the concept of 
managing the multi-species resources of an area as an ecosystem 
complex. This review is directed to the management of the eastern 
Bering Sea area but contains elements of a general review of this typ~ 
of management. They also have reviewed the procedure of this 
management and concluded that (1) ABC of the groundfish complex should 
be the sum of ABCs calculated for individual species and (2) when MSY 
is estimated for the groundfish complex, allocation of the overall MSY 
to species should be based on ratios of estimates of EY for individual 
species. 

8. LIST OF DOCUMENTS 

The ·following 14 documents submitted for the 1980 Annual 
Meeting were reviewed and summarized by the Rapporteur for the Bering 
Sea Panel Report: 2301, 2303, 2312, 2313, 2330, 2334, 2335, 2336, 
2337, 2347, 2353, 2354, 2355, and 2361. The following additional 11 
documents, consisting of computer listings or tabulated fishery and 
biological data, also pertain to Bering Sea groundfish: 2283, 2285, 
2289, 2290, 2292, 2294, 2296, 2297, 2299, 2338, and 2339. 

TABLES 1 TO 29 AND FIGS. 1 TO 13 FOLLOW 
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Table 1. Estimated catches of groundflsh by nations other than the United States in the Bering Sea and Aleutian Islands areas in 1979 (Doc. 2336)a. 

RePiiliTfc 
Jal!an U.S.S.R. of Korea Taiwan Poland Total 

Sl!ecfes Imll III Imll It:! Imll III Imil III ImEl III Imtl ------rn 

Squid 5,739.4 0.5 6.4 T 1,233.0 1.2 14.2 0.7 24.6 0.1 7,017 .6 0.5 

Yell owfin sol e 58,491.0 5.7 41,258.7 27.4 1,355.7 1.4 3.0 0.1 0.0 0 101,108.4 7.8 

Other flatffshes 75,824.7 7.4 12,128.1 8.0 1,971.8 2.0 19.2 1.0 1.5 T 89,945.3 7.0 

Walleye po 11 ock 779,049.9 76.4 60,617.4 40.2 84,137.4 85.8 1,928.6 95.8 18,229.9 99.7 943,963.2 73.3 

Pacific cod 35,470.3 3.5 2,645.0 1.8 3,245.4 3.3 39.4 2.9 16.5 0.1 41,416.6 3.2 

Blackcod 1,687.9 0.2 49.2 T 425.6 0.4 6.3 0.3 1.8 T 2,170.8 0.2 

Atka mackerel 1,656.2 0.2 20,277.3 13.4 1,329.0 1.4 0.0 0.0 1.5 T 23,264.0 1.8 

Pacific ocean perch 6,900.8 0.7 21.6 T 282.1 0.3 2.6 0.1 1.9 T 7,209.0 0.6 

Pacfflc herring 1,707.8 0.2 5,717.8 3.8 107.6 0.1 0.0 0.0 0.0 0 7,533.2 0.6 

. Other fish 52,676.9 5.2 8,054.4 5.3 3,978.1 4.1 0.0 0.0 5.8 T 64,715.2 5.0 

Total 1,019,204.9 150,775.9 98,065.7 2,013.3 18,283.5 l,2B8,343.3 

aSee Doc. 2336 for description of the technique used to make estimates. 

T = less than 0.051. 

--' 
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Table 2. Number of vessels in Japanese groundfish fisheries 
operating in the Bering Sea during calendar years 1978 
to 1980 (Doc. 2301)0 

Type of 
Fishery processing gear 1978 1979 1980a 

Mothership 
(Mothership) 

Mothership 
(Catcher boat) 

North Pacific 
trawl 

North Pacific 
longline
gi 11 net 

Landbased 
dragnet 

Total 

Fish meal 
Frozen fish 

Total 

Pair trawl 
Danish seine 
Stern trawl 

Total 

Stern trawl 

Total 

Longline 
Gi 11 net 

Trawl and Danish 
seine combined 

aData for 1980 are preliminary. 

6 

5 
1 

92 

59 
18 
15 

56 

56 

22 

22 

70 

6 

5 
1 

90 

60 
17 
13 

56 

56 

22 

22 

70 

6 

5 
1 

94 

62 
17 
15 

56 

56 

22 

22 

70 



Table 3. Catch-effort statistics (all species included) of Japanese mothership, North Pacific 
trawl, and North Pacific longline-gillnet fisheries in the Bering Sea, calendar years 
1978 and 1979 (Doc. 2301). 

1978 1979 
Type of gear and Catch Catch per Catch Catch per 
units of effort Effort (mt) unit effort Effort (mt) unit effort 

Pair trawl 32,233 363,420 11 .27 32,978 367,293 11 .41 
(hours) 

Danish seine 17,421 89,122 5.12 17,211 84,225 4.89 
(sets) 

S.tern trawl 138,207 485,665 3.51 122,758 430,456 3.51 
(hours) 

Longline 58,190 9,492 0.16 53,513 9,794 0.18 
(hachi x 10) 

Gi 11 net 2,420 235 0.10 
(tans x 10) 

--I 
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Table 4. Annual catches (mt) by Japanese mothership, North 
Pacific trawl, and North Pacific longline-gi11net 
fisheries in the Bering Sea, calendar years 1978 and 
1979 (Doc. 2301). 

Species 1978 1979 

Total 947,699 892,004 

Ye 11 owfi n sole 61,350 56,997 

Turbot 5,121 4,493 

Halibut 

Other flatfishes 45,853 38,573 

Blackcod 1,436 1,498 

Pacific .cod 37,849 28,437 

Pollock 765,366 734,542 

Pacific ocean perch 5,642 5,097 

Herring 2,070 1,668 

Shrimp 

Others 23,011 20,700 



Table 5. Annual catch (mt) by species caught by the Japanese 
1andbased dragnet fishery in the Bering Sea, calendar 
years 1977 to 1979 (Doc. 2301). 

Species 1977 1978 1979 

Total 96,595 107,956 103,014 

Ye110wfin sale 895 1,386 1,037 

Turbot 4,034 2,354 7,210 

Halibut 

Other flatfishes 17,498 31,469 24,975 

B1ackcod 837 233 201 

Pacific cod 5,085 6,408 5,162 

Poll ock 21,623 22,677 22,663 

Pacific ocean perch 2,354 1,180 1,882 

Herring 680 205 14 

Shrimps 

Others 43,589 42,044 39,870 
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Table 6. Preliminary Japanese catch (mt) in the Bering Sea by INPFC Areas during January-July 1980 
(Doc. 2301). Data includes the mothership, North Pacific trawl, North Pacific 
long1ine-gillnet, and 1andbased dragnet fisheries. Comparable catch data in 1979 in 
parenthesis. 

Bering Sea Aleutians 
------

Species I II III IV V Total 

Total 166 2 175.9 261 2467.9 164.2 38 2779.2 466,587.2 
(119,053) (316,750) (35) T-T (38,055) (473,893) 

Pollock 119.598.5. 227,099.5 ·155.3 20,286.9 367,140.2 
(80,851) (262,844) (0) ( -) (4,079) (347,774) 

Pacific cod 3,953.8 4,160.2 1,036.4 9,150.4 
(5,348) (9,921) (2) (-) (3,451) (18,722) 

Pacific ocean perch 57.7 55.0 1,969.5 2,082.2 
(205) (315) (1) (-) (3,744) (4,265) 

Yellowfin sole 24,539.9 1,055.6 328.0 25,923.5 
(19,239) (2,548) (O) (-) (852) (22,639) 

Flatfish 13,330.7 16,507.4 3.~ 5,528.3 35,370.3 
(10,504 ) (23,564) (1) (-) (9,905) (43,974) 

Blackcod 428.8 123.9 0.4 79.5 632.6 
(485) (182 ) ( 13) (-) (475) (1,155) 

Herring 
(71) (633) (0) (-) (3) (707) 

Others 4,194.9 11,762.0 4.6 8,504.5 24,466.0 
(2,117) (15,396 ) ( 17) (- ) (13,963) (31,493) 

Squid 71.6 704.3 1,046.1 1,822.0 
(233) (1,347) (1) (-) (1,583) {3,164} 

-' 
1.0 
o 



Table 7. Estimated incidental catch of Pacific halibut (Hf~P09l0SSUS stenolepis) in the Bering Sea and Aleutian Islands groundffsh fishery during 
1979 by nation, vessel class, and area (Doc. 2336 • 

Area 1 Area 2 Area 3 Area 5 Totals 
Nation Vessel class IRos.1 Imtl IRos.1 Imtl IRos.1 Imtl IRos. J Imtl IRos.' Imtl 

Japan Pollock mothersh1p 15,512 69.4 12,404 40.5 27,916 109.9 
Yel10wfin mothership 1,223 3.6 1,223 3.6 
Small stern trawler 106,152 670.6 84,306 613.0 0 0.0 39,920 366.1 230,378 1,649.7 
large freezer trawler 45,390 130.9 8,002 11.4 10,212 101.9 63,604 244.2 
large surimi trawler 29,043 106.6 22,717 50.2 51,760 156.8 
longliner 28,963 99.6 659 5.2 30 0.2 6,018 28.6 35,670 133.6 

U.S.S.R. large freezer trawler 1,689 13.7 5,065 19.5 1,242 7.1 7,996 40.3 

Republic large freezer trawler 128,867 403.7 30,051 61.B 3,719 37.2 162,637 502.7 
of Korea longl1ner 303 1.0 322 1.6 625 2.6 

Taiwan il Small stern trawler 474 3.0 1,516 16.4 .1,990 19.4 

Poland Large freezer trawler 0 0.0 12 T 12 T 

Annual Totals 357,616 1,502.1 164,732 818.0 30 0.2 61,433 542.5 583,811 2,862.8 

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

T = less than 0.1 mt. 

--' 
~ 
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Table 8. Relative abundance of juvenile halibut by age groups 
from the Bering Sea index stations, 1966-1980 
(Doc. 2330). 

Age Age Age Age Age Age 
Year 2 3 4 5 6 7 

Number per hour trawled 

1966 0.2 17.2 4.9 7.6 0.9 0.2 

1967 0.6 4.3 4.6 6.0 0.5 0.6 

1968 0.3 6.4 1.8 3. 1 0.5 0.4 

1969 2.7 4.1 4.7 0.4 0.7 0.2 

1970 0.4 8.8 2.0 0.7 0.2 

1971 3.7· 2.6 7.6 0.3 -
1972 0.1 2.0 0.5 0.4 o. 1 

1973 0.1 3.7 1.9 0.7 0.2 

1974 o. 1 1.2 3.7 0.8 0.3 

1975 0.5 3.2 5.3 2.0 0.7 o. 1 

1976 0.3 6.5 4.5 1.2 0.3 0.1 

1977 0.4 5.4 9.5 .2. 1 1.4 o. 1 

1978 0.1 5.0 3.2 4.5 1.2 0.2 

1979 1.2 0.3 4.1 2.4 1.3 o. 1 

1980a 

aAnalysis of 1980 age data not completed. 

Total 

31.0 

16.6 

12.5 

12.8 

12.1 

14.2 

3. 1 

6.6 

6. 1 

11.8 

12.9 

18.9 

14.2 

9.4 

27.7 



Table 9. Annual catches (mt) of pollock in the eastern Bering 
Sea, 1964-79 (Doc. 2337). 

fJation 

Year Japana U.S.S.R.b R.O.K.c R.O.C. Pol and Total 

1964 174,792 174,792 

1965 230,551 230,551 

1966 261,678 261,678 

1967 550,362 550,362 

1968 700,981 1,200 702,181 

1969 830,494 27,295 5,000 862,789 

1970 1 ,231 ,145 20,420 5,000 1,256,555 

1971 1,513,923 219,840 10,000 1,743,763 

1972 1,651,438 213,896 9,200 .1,874,534 

1973 1 ,475,814 280,005 3,100 1,758,919 

1974 1,252,777 309,613 26,000 1,588,390 

1975 1 ,136,731 216,567 3,438 1,356,736 

1976 913,279 179,212 85,331 1 ,177 ,822 

1977 868,732 63,467 45,227 944 978,370 

1978 821,306 92,714 62,371 3,040 979,424 

1979 749,229 58,880 83,658 1 ,952 20,162 913,881 

aFrom Fisheries Agency of Japan. 

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

CEstimates based on U.S. surveillance of R.O.K. fishing activities up 
to 1976, and reported R.O.K. catches thereafter. 
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Table 10. CPUE, survival rate, and projected CPUE of pollock in the eastern Bering Sea 
(Doc. 2312). 

CPUE at age and survival rate (underlined) 

CPUr 
Year l4eigflt fJum6er 1 2 3 4 5 6 

1973 140 36.73 0.10 2.22 6.69 11.16 7.86 2.51 
3.964 0.676 0.353 0.328 0.159 

1974 104 29.93 0.14 7.44 8.80 4.52 6.05 2.58 
2.192 0.516 0.361 0.258 0.163 

1975 97 31.08 0.03 2.21 20.69 4.54 1.63 1.56 
4.670 0.535 0.308 0.601 0.250 

1976 100 29.31 0.14 5.01 10.32 11.07 1.40 0.98 
1.527 0.645 0.219 0.479 0.276 

1977 86 25.67 0.14 7.86 7.65 6.66 2.42 0.67 
1.729 0.808 0.306 0.236 0.164 

1978 93 26.53 0.17 3.87 13.59 6.18 2.04 0.51 
3.581 0.475 0.199 0.162 0.263 

1979 95 32.65 0.62 10.01 13.86 6.45 1.23 0.33 

7+ 

0.19 

0.40 

0.42 

0.39 

0.27 

0.11 

0.15 
Average of survival rate 2.944 . 0.609 0.291 0.344 0.213 

Projected CPUE 

.-""C"PUE 
Year Rei gflt fJumber 2 3 4 5 6 7+ 

1980 131 45.80 (5.52) 29.47 8.44 1.88 0.42 0.07 
1981 150 42.92 (5.52) (16.25) 17.95 2.46 0.65 0.09 
1982 131 31.88 (5.52) (16.25) (9.90) 5.22 0.85 0.14 

~ 

+=-



Table 11. Estimated numbers and biomass of the pollock population in the Bering Sea by virtual 
population analysis, 1970-78 (analysis with age specific natural mortality) 
( Doc. 2213). 

Population numbers in millions of fish 

Age 1970 '971 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 1,411 1,222 2,827 3,027 3,495 
5 2,863 2,757 3,308 3,428 1,687 678 617 953 1 ,131 
6 1,289 1,919 1,848 2,218 1,280 771 400 321 317 
7 330 864 1,287 1,239 791 663 416 226 143 
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 1,864 4,876 7,261 3,860 3,688 3,349 1,805 1,375 
9 428 410 1,372 3,588 2,787 1,916 2,328 1,439 1,291 
10 81 308 294 986 1,325 1,032 1 ,119 854 995 
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 
...... 

. U) 
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Table 12. Calendar year catches (mt) of Pacific cod by area and nation, 1964-79 (Doc. 2337). 

Eastern Bering Sea Aleutian Island Area 
Japan Other Japan 

Year MS-LG-NPTa LBOb U.S.S.R. R.O.K.c Nationsd Total MS-LG-NPT LBO U.S.S.R. 

1964 13,408 13,408 241 
1965 13,524 1,195 14,719 414 37 
1966 17,178 1,022 18,200 103 51 
1967 30,502 1,562 32,064 153 140 
1968 52,135 5,767 57,902 121 168 
1969 44,871 5,480 50,351 204 16 
1970 61,015 9,079 70,094 221 62 
1971 32,206 8,362 2,486 43,054 263 162 1,653 
1972 33,715 2,162 7,028 42,905 233 202 
1973 38,137 2,680 12,569 53,386 295 271 411 
1974 42,741 3,114 16,547 62,462 651 683 45 
1975 32,092 1,230 18,229 51,551 2,470 111 257 
1976 29,627 2,382 17,756 716 50,481 3,688 174 312 
1977 29,682 3,459 177 2 33,320 1,533 1,629 100 
1978 36,513 4,721 419 859 42,512 1,1160 1,705 120 
1979 26,393 2,139 1,956 2,446 47 32,981 2,125 3,046 414 

BMothershlp, North Pacific longline, and North Pacific trawl fisheries. 

blandbased dragnet fishery. 

cRepubllc of Korea. 

dTaiwan and Poland. 

R.O.K. Total 

241 
451 
154 
293 
289 
220 
283 

2,078 
435 
977 

1,379 
2,838 

16 4,190 
3,262 

6 3,291 
6 5,591 

Easlern 
Berin9 Sea 
& Aleutlans 
combined 

13,649 
15,170 
18,354 
32,357 
58,191 
50,571 
70,377 
45,132 
43,340 
54,363 
63,841 
54,389 
54,671 
36,582 
45,803 
38,572 

...... 
~ 
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Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 13. CPUE of Pacific cod from Japanese trawl fisheries in the eastern Bering Sea 
(Doc. 2312).a 

Frozen fish Frozen Standardized 
Surimi mothershi~ mothership Surimi fish (Pai r trawl 

Pair Danish Stern [ong- Stern Long1ine factory factory of surimi 
trawl seiner trawl liner trawl fishery trawl trawl mothership) 

0.315 0.196 0.175 0.077 0.051 0.118 0.150 0.063 0.315 

0.431 0.193 0.202 0.048 0.043 0.023 0.170 0.136 0.397 

0.245 0.190 0.187 0.175 0.082 0.079 0.095 0.238 0.393 

0.233 0.130 0.167 0.077 0.094 0.073 0.165 0.220 0.404 

0.322 0.167 0.232 0.061 0.129 0.091 0.331 

0.337 0.137 0.211 0.017 0.073 0.205 0.105 0.382 

0.277 0.130 0.230 0.012 0~060 0.131 0.076 0.291 

aUnits: tons per haul for Danish seiners, pair trawls, and stern trawls; tons per 10hachi 
for 10ng1iners. 

--' 
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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 
1979 

Table 14. Annual catches of yel10wfin sole in the eastern Bering 
Sea (east of 1800 and north of 540N) in metric tons 
(Doc. 2337).a 

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

12,562 0 0 12,562 
14,690 0 0 14,690 
24,697 0 0 24,697 
24,145 0 0 24,145 
39,153 5,000 0 44,153 

123,121 62,200 0 185,321 
360,103 96,000 0 456,103 
399,542 154,200 0 553,742 
281,103 139,600 0 420,703 
20,504 65,306 0 85,810 

48,880 62,297 0 111,177 
26,039 27,771 0 53,810 
45,423 56,930 0 102,353 
60,429 101,799 0 162,228 
~0,834 43,355 84,189 

81,449 85,685 167,134 
59,851 73,228 133,079 
82,179 78,220 160,399 
34,846 13,010 47,856 
75,724 2,516 78,240 

37,947 4,288 42,235 
59,715 4,975 64,690 
52,688 2,908 625 56,201 
58,090 283 58,373 
62,064 76,300 69 138,433 
56,824 40,271 1,919 99,017b 

aSource: Doc. 2114 for catches through 1976; catch data for 1977-79 
from data on file, Northwest and Alaska Fisheries Center, Seattle, WA. 

blncludes 3 mt by Taiwan. 



Table 15. Calendar year catches (mt) of arrowtooth flounder and Greenland turbot by area and nation, 1960-79 (Doc. 2337). 

Eastern Oering Sea (east of 1000) Aleutian Island Area 
Japan Other Ja~an 

Year MS-lG-NpTa lOijli U.S.S.R. R.O.K.c nationsd Total MS-lG-NPT LBO U.S.S.R. R.O.K. Total 

Arrowtooth flounder and Greenland turbot combined 

1960 36,843 36,843 
1961 57,348 57,348 
1962 58,226 58,226 
1963 31,565 31,565 7 7 
1964 33,726 3 33,729 475 29 504 

1965 7,648 299 1,800 9,747 299 1 300 
1966 10,752 90 2,200 13,042 63 0 63 
1967 20,574 656 2,639 23,869 167 227 394 
1968 17 ,702 2,278 15,252 35,232 106 107 213 
1969 13,525 5,706 16,798 36,029 51 177 228 

1970 14,212 9,857 8,220 32,289 2i8 281 559 
1971 29,313 12,483 17 ,460 59,256 1,329 1,002 2,331 
1972 25,949 27,687 23,998 77,634 900 13,030 267 14,197 
1973 31,082 43,354 16,214 90,650 1,478 10,531 362 12,371 
1974 38,824 22,833 29,470 91,127 2,281 9,663 39 11,983 

1975 32,3B2 21,484 31,785 85,651 926 2,685 143 3,754 
1976 34,221 19,109 24,999 78,329 933 2,392 112 3,437 
1977 16,375 15,454 5,333 37,162 640 3,824 24 4,488 
1978 21,299 20,244 4,119 119 45,781 1,182 5,363 2 1 6,548 
1979 24,492 14,885 1,574 1,948 20 42,919 1,227 11,620 0 0 12,847 

aMothership, North Pacific 10nglfne, and North Pacific trawl fisheries. 
bLandbased dragnet fishery. 
CRepublic of Korea. 
dTafwan and Poland. 

Eastern Bering 
Sea and Aleutian 
combined total 

36,843 
57,348 
58,226 
31,572 
34,233 

10,047 
13,105 
24,263 
35,445 
36,257 

32,848 
61,5B7 
91,831 

103,021 
103,110 

89,405 
81,766 
41,650 
52,329 
55,766 

--' 
1.0 
1.0 
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Area 

Table 16. Catch, effort, and CPUE of Greenland turbot by 
Japanese 1andbased dragnet fishery in the eastern 
Bering Sea and eastern Aleutian regiona--for 1/20 

by 10 statistical blocks and months in which 
Greenland turbot made up 50% or more of total catch 
of groundfish (Doc. 2312). 

Catch Effort CpOE 
Year (mt) (hour) (mt/100 hrs) 

Eastern 1971 1,905 4,459 42.7 
Bering Sea 1972 20,897 43,440 48.1 

1973 11 ,624 24.168 48.1 
1974 17,717 46,450 38.1 
1975 18,761 55,451 33.8 
1976 15,149 57,623 26.3 
1977 4,638 13,606 34.1 
1978 1,073 4,170 25.7 
1979 0 0 

Easterna 
Aleutian 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

143 
11 ,531 
4,571 
5,626 
1,613 

274 
15,323 
6,309 
9,644 
3,513 
1,299 

52.2 
75.3 
72.5 
58.3 
45.9 
39.6 
39.5 
31.6 

aEast of 1800 in INPFC Area 5. 

515 
263 
719 

a 
666 

2,275 
o 



Table 17. All-nation catches of ·other flatfishes· fn the eastern Berfng Sea and Aleutfan Island area in metric tons (Doc. 2337). 

Eastern Bering sea 
(east of 1800 --INPFC Areas 1 & 2) Al euti ans (INPFC Area 5) Total--all areas 

Rock Flathead Alaska Rock Flathead Alaska Rock Flathead Alaska 
Year sole sole plaice Others Total sole sole plaice Others Total sole sole plaice Others 

1963 5,.002 29,625 975 35,602 27 14 41 5,029 29,639 975 
1964 3,238 25,288 1,838 30,364 152 43 45 240 3,390 25,331 1,883 
1965 3,678 6,713 979 11,370 147 128 41 316 3,825 6,841 1,020 

1966 9,104 11,020 4,633 24,757 82 25 - 107 9,186 11,045 4,633 
1967 4,762 23,437 3,853 32,052 25 32 57 4,787 23,469 3,853 
1968 5,250 21,575 2,619 29,444 17 186 203 5,267 21,761 2,619 
1969 9,240 18,563 6,942 34,745 2 2 4 9,242 18,565 6,942 
1-970 20,123 41,152 3,402 64,677 2 11 13 20,125 41 ,163 3,402 

1971 40,419 51,024 992 92,435 1 16 17 40,420 51,040 992 
1972 60,824 15,690 290 76,804 5 4 9 60,829 15,694 290 
1973 23,835 18,141 1,917 43,893 2 24 26 23,837 18,165 1,917 
1974 19,975 14,917 2,388 31,280 36 41 77 20,011 14,958 2,388 
1975 12,011 5,887 2,491 20,389 3 1 4 12,014 5,888 2,491 

1976 9,940 8,155 3,620 21,715 24 7 31 9,964 8,162 3,620 
1977 5,200 7,547 3,119 6,796 22,662 119 39 0 782 940 5,319 7,586 3,119 7,578 
1978 6,224 14,363 9,467 9,832 39,886 814 240 1 2,006 3,061 7,038 14,~03 9,468 11,838 
1979 5,010 6,507 15,569 4,170 31,256 864 270 3 3,206 4,343 5,874 6,777 15,572 7,376 

Source: 1963-76 statfstfcs--Ooc. 2114; 1977-79 statistfcs--Oata on ffle, Northwest and Alaska Fisheries Center, Seattle, WA. 

Total 

35,643 
30,604 
11,686 

24,864 
32,109 
29,647 
34,749 
64,690 

92,452 
76,813 
43,919 
37,357 
20,393 

21 ,746 
23,602 
42,947 
35,599 

N 
a 
--' 
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Table 18. Estimated biomass (mt) of the "other flatfish" complex 
in the eastern Bering Sea from NMFS research surveys in 
1975, 1979, and 1980 (Doc. 2337). 

Year Rock sale 

1975 170,300 

1979 182,800 

1980 292,000 

1975 138,300-202,000 

1979 137,400-228,200 

1980 221,700-362,400 

Species 
Flathead sole Alaska plaice 

Mean estimates 

113,000 127,100 

101,800 283,000 

122,300 363,200 

95% confidence interval 

93,900-132,700 

79,300-124,400 

105,500-139,100 

101,800-152,800 

197,700-368,200 

313,400-412,900 

Total all 
species 

410,400 

567,600 

777,500 



Table 19. Annual catch of Pacific ocean perch in the Bering Sea in thousand metric tons (Doc. 2337). 

Japana U.S.S.R.I) Total 
Eastern- Eastern Eastern 

Year slope Aleutian Total slope Aleutian Total slope Aleutian Total 

1960 1.1 1.1 5.0 5.0 6.1 6.1 
1961 13.0 13.0 34.0 34.0 47.0 47.0 
1962 12.9 0.2 13.1 7.0 7.0 19.9 0.2 20.1 
1963 17 .5 0.8 18.3 7.0 20.0 27.0 24.5 20.8 45.3 
1964 14.4 29.3 43.7 11 .5 61.0 72.5 25.9 90.3 116.2 
1965 7.8 38.1 45.9 9.0 71.0 80.0 16.8 109.1 125.9 

1966 17.5 28.2 45.7 2.7 57.7 60.4 20.2 85.9 106.1 
1967 19.6 9.3 28.9 46.6 46.6 19.6 55.9 75.5 
1968 28.4 18.3 46.7 3.1 26.6 29.7 31.5 44.9 76.4 
1969 14.5 15.6 30.1 0.0 23.2 23.2 14.5 38.8 53.3 
1970 9.9 13.6 23.5 0.0 53.3 53.3 9.9 66.9 76.8 

1971 9.8 14.6 24.4 0.0 7.2 7.2 9.8 21.8 31.6 
1972 5.5 8.6 14.1 0.2 24.6 24.8 5.7 33.2 38.9 
1973 2.7 9.3 12.0 1.0 2.5 3.5 3.7 11.8 15.5 
1974 6.6 21.7 28.3 7.4. 0.8 8.2 14.0 22.4 36.5 
1975 3.2 8.5 11. 7 5.4 8.1 13.5 8.6 16.6 25.2 

1976 2.8 10.3 13. 1 12.1 3.7 15.8 14.9 14.0 28.9 
1977c 2.7 5.7 8.4 3.~ 0.1 3.6 6.2 5.8 12.0 
1978d 1.9 4.8 6.7 0.1 0.2 0.3 2.2 5.3 7.5 
197ge 1.6 5.3 6.9 T T T 1.7 5.5 7.2 

aCatches of mothership, North Pacific trawl, 10ng1ine, and 1andbased dragnet fisheries. 
bIncluding rockfish other than Pacific ocean perch (1976-77). 
cInc1udes R.O.K. catch of 442 mt from Bering Sea and 83 mt from Aleutians. 
dIncludes R.O.K. catch of 212 mt from Bering Sea and 271 mt from Aleutian Islands and 7 mt catch 

by Taiwan in the Bering Sea. 
eInc1udes R.O.K. catch of 123 mt from Bering Sea and 159 mt from Aleutians, Taiwan catch of 3 mt 

from Bering Sea and Polish catch of 2 mt from Bering Sea, U.S.S.R. catch of 3 mt from Bering Sea 
and 18 mt from Aleutians. 

N 
0 
W 
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Year 

(A) 

1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

(B) 

1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

Table 20. Pacific ocean perch catch and effort data of stern 
trawlers in the Japanese mothership, North Pacific 
trawl, and long1ine fisheries by vessel class in the 
eastern Bering Sea Slope Region, 1968-79 (Doc. 2337). 

Vessel c1assa 
3 4 5 6 7 8 9 

Catch in metric tons 

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

77 215 78 55 301 3,168 1,495 

96 1,558 35 203 992 1 ,855 459 
1,005 317 7 410 313 1,276 

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 

20 731 201 42 104 44 85 

Fishing effort in hundred hours trawled 

104 298 26 18 1 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 17.1 391 
419 55 41 38 158 363 

502 41 5 19 147 360 
444 30 15 5 99 318 
594 56 38 5 99 353 

54 562 53 33 17 94 302 

.•• 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 1 2 1 34 18 
1970 1 4 1 1 6 58 27 

1971 2 30 1 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 
1979 2 59 16 3 8 4 7 

(0) CPUE in mt 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 .10 .25 .02 .02 
1978 .01 :03 .05 .12 .01 .02 
1979 b .01 .04 .01 .06 b b 

aNo data for cl asses 1 and 2. 1973-79 data converted to pre-1973 
gross tonnage classification of 

1 = 71-100 4 = 301- 500 7 = 1,501-2,500 
2 = 101-200 5 = 501-1,000 8 = 2,501-3,500 
3 = 201-300 6 = 1,001-1,500 9 = 3,501 and above 

bLess than .01. 
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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 dragnet fishery and tons per hour for others 
{ Doc. 231 2} • 

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

Area Year fishery Stern traw1 trawl trawl factory trawl} 

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 
1979 0.079 0.003 0.017 0.049 

A1 euti an 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 0.019 0.365 0.320 
1979 0.207 0.333 0.460 



Year 

(A) 

1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

(B) 

1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

Table 22. Pacific ocean perch catch and effort data for stern 
trawlers of the Japanese mothership, North Pacific 
trawl, and longline fisheries by vessel in the 
Aleutian Region, 1968-79 (Doc. 2337). 

Vessel classa 
~ 5 0 7 S 

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 
2,265 691 50 696 141 

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 
9,484 1,097 67 631 213 

9 

532 
144 

82 

449 
135 

0 
16 
0 

0 
0 
0 

16 . 

772 
38 
25 

174 
56 
0 

22 
0 

0 
0 
0 

29 

•.• continued 
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Table 22. Continued. 

Vessel classa 
Year ~ 5 (; 7 B 9 

(C) Percentage composition of total ocean perch catch by vessel c1assb 

1968 .54 1 + 12 30 2 
1969 51 3 0 34 8 1 
1970 20 10 0 66 2 1 

1971 26 7 8 38 17 3 
1972 45 17 8 26 2 2 
1973 62 0 13 25 0 0 
1974 66 .10 8 16 0 + 
1975 48 12 9 22 8 0 

1976 60 10 10 20 1 0 
1977 63 17 5 13 1 0 
1978 58 12 3 21 5 0 
1979 59 18 1 18 4 0 

(D) Catch in mt per hour trawled 

1968 1.4 2.4 4.0 12.6 8.9 0.7 
1969 3.7 1.3 5.3 6.3 3.8 
1970 1.4 2.0 7.9 1.5 3.3 

1971 0.7 1.4 2.7 6.9 2.9 2.6 
1972 0.5 2.4 1.3 5.2 1.6 2.4 
1973 1.2 1.5 3.5 
1974 0.8 0.9 1.4 4.7 0.4 0.7 
1975 0.3 0.8 1.4 3.5 1.3 

1976 0.5 0.9 1.1 2.9 0.3 
1977 0.4 0~7 0.9 1.5 0.4 
1978 0.3 0.5 0.7 1.4 0.6 
1979 0.2 0.6 0.7 1.1 0.7 0.6 

aNa data for classes 1,2, and 3 which are mainly side and pair trawls. 
1973-79 data converted to pre-1973 gross tonnage classification of: 

1 = 71-100 4 = 301- 500 7 = 1,501-2,500 
2 = 101-200 5 = 501-1,000 8 = 2,501-3,500 
3 = 201-300 6 = 1,001 -1 , 500 9 = 3,501 and above. 

bTota1 s may fall short of 100% because of rounding method. 



Table 23. Historical catches of b1ackcod in metric tons by area 
and nation, in the Bering Sea/Aleutians, 1958-79 
( Doc. 2337). 

Bering Sea ]l;1eutian 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 
1979 1 ,071 49 1,389d 617 164 0 781 

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

blnc1uded in the Bering Sea catch totals. 

clnc1udes 127 mt by R.O.K. and 5 mt by Taiwan. 

dlnc1udes 6 mt by Taiwan, 261 mt by R.O.K., and 2 mt by Poland. 

b 
b 
b 

b 
b 
b 

Source: Sasaki 1976 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. 
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Table 24. Blackcod catch per unit effort trends in the eastern Bering Sea and Aleutian Region 
(Doc. 2337). 

Eastern--Berf ng Sea 
- - _ .. _----- ----------

Aleutian Region 
CPOE 1 CPOE 2 CPOE 3 CPOE 5 CPOE 1 CPOE 2 CPOE 3 CPOE ~ CPOE 5 

1964 61 93 2.4 139 141 3.1 
1965 54 105 3.0 110 183 4.1 

1966 139 166 4.5 229 233 6.3 
1967 210 216 6.2 151 277 275 7.1 154 
1968 143 140 5.1 134 165 161 5.9 259 
1969 189 187 6.9 142 184 183 7.1 318 
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 1.1 2 
1978 16 1 24 17 
1979 17 18 1 

CPUE 1: u.s. estimate, kg per 10 hachi 10ng1ine units. 
CPUE 2: Japanese estimate, kg per 10 hachi 10ngl ine units. 
CPUE 3: Japanese estimate, mt per vessel-day fishing by 10ngliners. 
CPUE 4: u.S. estimate, mt per vessel-day fishing by longliners. 
CPUE 5: u.S. estimate, kg per hour trawling by landbased stern trawlers. 

N 
--' 
o 





Table 26. Reported catches of Atka mackerel in metric tons in the eastern Bering Sea and 
Aleutian Region by nation, 1970-79 (Doc. 2337). 

Nation 1970 1971 1972 1973 1974 1975 1976 1977 1978 

U.S.S.R. 949 a 5,907 1 ,712 1,377 13,326 13,126 20,975 22,622 

Japan a 1,531 

R.O.K. a 97 

Poland 

Total 949 5,907 1,712 1,377 13,326 13,126 20,975 24,250 

aReported in other species category, if any caught. 

Source: 1970-76 data provided to the U.S. under U.S.-U.S.S.R. bilateral agreement. 
Since 1977, data provided to the U.S. under provisions of U.S. Public Law 94-265. 

N ...... 
N 

1979 

20,277 

1,656 

1,329 

2 

23,264 



Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 27. CPUE of squids caught by Japanese fisheries in the Bering Sea and Aleutian Region 
(Doc. 2312). 

Eastern Bering Sea Aleutian Region 
Surimi Frozen fish Frozen fish Standardized Frozen fish Frozen fish Standardized 
factory mothershi(! factory {Surimi mothershi(! factory (Frozen fish 
trawl Stern trawl trawl factory trawl) Stern trawl trawl factory trawl) 

0.014 0.001 0.014 0.001 0.001 

0.016 0.001 0.016 0.002 0.002 

0.012 0.030 0.008 0.012 0.190 0.154 0.154 

0.014 0.023 0.032 0.025 0.005 0.028 0.021 

0.024 0.018 0.026 0.037 0.037 

0.045 0.028 0.044 0.052 0.052 

0.029 0.016 0.027 0.069 0.069 

Unit: tons per hour fished. 

N 
--' 
w 
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Table 28. Biomass estimates of Uother species" during 
large-scale NMFS demersal trawl surveys in 1975 and 
1979 (Doc. 2337). 

1979 1979 
(In 1975 (Total 1979 

Species group 1975 survey area) survey area) 

Cottidae (sculpins) 122,548 269,204 412,591 

Zoarcidae (eelpouts) 98,574 360,834 698,191 

Rajidae (skates) 42,001 74,012 75,598 

Agonidae (poachers) 12,842 28,182 28,725 

Other miscellaneous 94,969 85,554 168,693 
species 

Total 370,934 817,786 1,383,798 



Year 

1958 
1959 

1960 
1961 

1962 
1963 

1964 

1965 

1966 
1967 

1968 

1969 
1970 
1971 

1972 

1973 

1974 
1975 

1976 

1977 

1978 
1979 

Table 29. Catch of "other fish" by fisheries other than the 
United States (Doc. 2337). 

Aleutian Eastern 
Island region Bering Sea 

147 
380 

10,260 

554 
5,931 

513 1,102 

66 736 
768 2,218 

131 2,239 

8,542 4,378 

8,948 22,058 
3,088 10,459 

10,671 15,295 
2,973 33,496 

22,447 11 0,893 
4,244 55,826 

9,724 60,263 
8,288 54,845 

7,053 26,143 

16,170 35,902 

12,436 61,537 
12,934 38,767 
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Total 

147 
380 

10,260 

554 
5,931 
1,615 

802 

2,986 
2,370 

12,920 
31,006 

13,547 

25,966 

36,469 
133,340 

60,070 

69,987 

63,133 

33,196 

52,072 

73,973 

51,701 
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seine surveys in spring and fall 1978 to 1980 (Doc. 2355). 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

REPORT OF THE NORTHEAST PACIFIC PANEL 

1980 October 29 

1. INTRODUCTION 

APPENDIX 2(B} 
(Doc. 2352) 

Since 1979 discussions on northeast Pacific groundfish have 
taken place within the Northeast Pacific Panel of the Sub-Committee on 
Non-Anadromous Species. In accordance with the format established by 
this sub-committee this report was prepared by B.M. Leaman of Canada 
as the Rapporteur of the Northeast Pacific Panel. The report was 
submitted to the panel, reviewed, revised, and adopted during its 
meetings of October 27-29. 

The panel selected V.G. Wespestad of the United States and 
L.A. Lapi of Canada as chairman and editor, respectively. 

The panel expresses its appreciation to R.J. Myhre and 
G.H. Williams of the International Pacific Halibut Commission fot 
their services as consultants on the halibut resource of the northeast 
Pacific Ocean. 

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

CANADA 

JAPAN 

UN ITED STATES 

Member 
Advisers 

Member 
Advisers 

Member 
Advisers 

2352-App.2(B}--1 

B.M. Leaman 
R.J. Beamish 
L.A. Lap; 

K. Okada 
I. Ikeda 
T. Sasak i 
R. Kaminokado 
M. Miyahara 

J.W. Balsiger 
R. G. Bakka 1 a 
L.L. Ronholt 
T.M. Sample 
V.G. Wespestad 
H.H. Zenger 
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Interpreters for the meetings were Junko Miyaura and 
Kuniko Shirae. 

A total of 29 documents were submitted for the session, of 
which 4 were computer printouts deposited with the Secretariat and are 
not reviewed here. All documents submitted in 1980 are listed in 
Section 8 of this report, the titles of which appear in Doc. 2349. 
The general headings of the panel report remain as in previous years: 
Fishery Restrictions; Commercial Fisheries; Biology and Assessment of 
Stocks; and Field Research Activities. 

2. FISHERY RESTRICTIONS 

(l r Off Canada 

Under the provisions of the Territorial Seas and Fishing 
Zones Act Canada has allocated production surplus to Canadian needs to 
foreign nations since 1977. Allocations have been made within fishing 
management zones and sub-zones; Sub-zones 5-5 and 5-4 are equivalent 
to INPFC Charlotte Area and Sub-zones 5-1 to 5-3 form the Canadian 
portion of the Vancouver Area. Catch limitations in effect within 
Zone 5 during 1979 and 1980 were as follows: 

Catch 1 imitations 
1979 1980 

Nation/species Area (mt) (mt) 

Japan 
Blackcod Zone 5 1,000 200 
Hake Sub-zone 5-2 6,000 6,000 

Poland 
Hake Sub-zone 5-2 6,700 5,000 

U.S.S.R. 
Hake Sub-zone 5-2 3,000 

Cooperative arransements 
Canada and Greece (hake) Sub-zone 5-1 6,000 
Canada and Poland (hake) Sub-zone 5=1 3,000 5,000 
Canada and U.S.S.R. (hake) Sub-zone 5-1 6,000 8,000 

Joint venture 
Canada and Pol and (hake) Sub-zone 5-1 1,500 

United States 
Groundfish 
(approx. 81% rockfish) Sub-zones 5-1 

to 5-4 3,250 3,250 

2352-App.2(B)--2 



(2) Off United States 

Provisions for the allocation of production surplus to U.S. 
needs are contained in the Fishery Conservation and Management Act of 
1976. Total allowable catches specified for 1979 and 1980 were as 
follows: 

Species 

Gulf of Alaska 

Pollock 
Pacific ocean perch 
Other rockfishes 
Flounders 
Blackcod 
Atka mack ere 1 
Pacifi c cod 
Squid 
Rattails 
All others 

Total 

Washington-Oregon-California 

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

Total 

3. COMMERCIAL FISHERIES 

( 1 ) Japan 

Total Allowable Catch 
1979 1980 
(mt) (mt) 

168,000 168,800 
25,000 25,000 

7,600 7,600 
33,500 33,500 
13,000 13,000 
26,800 28,700 
34,800 60,000 
5,000 5,000 

13,200 13,200 
16,200 19,950 

343,900 374,750 

198,000 175,000 
55,000 55,000 
31,000 38,400 
7,000 13,400 

18,000 
1,000 

43,300 
4,200 26, 100 

313,200 352,200 

(a) The 1979 season (January-December) (Doc. 2302) 

The Japanese groundfish fisheries conducted in the northeast 
Pacific (Fig. 1) during 1979 were subject to quotas imposed by either 
Canada or the United States under provisions of their respective 
extended fishery zone legislation. Additional constraints during 1979 
were the late reallocation of some surpluses and the restriction to 
midwater trawling only, during the winter season off the U.S. 

2352-App.2(B)--3 

231 



232 

A total of 20 stern trawlers and 22 longliners operated in 
the northeast Pacific during 1979 (Table 1). Effort expended and the 
resulting catches by these vessels are contained in Table 2. Total 
stern trawl effort decreased by 16.9% to 23,442 hours from 1978 to 
1979. Of the total, 97.6% (22,886 hr) was expended in U.S. waters and 
the remaining 2.4% (556 hr) in Canadian waters. 

The Japanese longline fleet increased its effort by 8.9% over 
the 1978 figure, resulting in a total of 970,340 hachi set during 
1979. Waters off the U.S. received 92.0% (893,160 hachi) of this 
effort while the remaining 8.0% (77,180 hachi) was expended in 
Canadian waters. No gillnet operations were conducted during 1979. 

Effort expended by stern trawlers and longliners during 1979 
is summarized by area in Figs. 2 and 3, respectively. Sixty-five 
percent of the stern trawl effort was expended in the Kodiak-Yakutat 
Region; the Shumagin and Chirikof Areas received less effort than in 
1978 while the Southeastern Area received 14.9% more than in 1978. 
Longline effort was concentrated in the Shumagin-Yakutat Region where 
91.0% (883,540 hachi) of the total effort was expended. No Japanese 
longline fishing has occurred south of the Vancouver Area since 1977. 

Total catch by the Japanese groundfish fishery in 1979 
increased 13% over 1978, to a total of 78,812 mt. The trawl fishery 
contributed 59,178 mt of this total, an increase of 7.8% over 1978 
(Table 2). Frozen fish factory trawlers accounted for 63.4% 
(37,522 mt) of the trawl catch while the surimi factory trawlers 
contributed the remaining 21,556 mt. Almost all (93.6%) of the trawl 
catch was taken in U.S. waters. Pollock, arrowtooth flounder, and 
Pacific ocean perch continued to be the major species in the trawl 
catch. Almost all of the 1979 increase in traw1 production was 
accounted for by increases in pollock (+3,508 mt) and Pacific ocean 
perch (+2,579 mt); offsetting decreases occurred in trawl production 
of "other flounders" (-1,072 mt) and Pacific cod (-785 mt) (Table 3). 

Landings by the long1ine fleet increased by 32.3% over 1978, 
to a total of 19,635 mt, with Pacific cod (10,678 mt) and blackcod 
(6,534 mt) contributing the majority of the catch. Of the total 
longline catch 94.6% was taken in U.S. waters and 5.4% in Canadian 
waters (Table 2). 

(b) The 1980 season (January-July) (Doc. 2302) 

Table 4 presents preliminary information for Japanese 
fisheries conducted in the northeast Pacific during January-July. A 
substantial increase (20,653 mt) in catch over the same period in 1979 
has brought the total catch to 44,944 mt. The majority of this 
increase was accounted for by increased landings of Pacific cod 
(+15,702 mt) and pollock (+4,336 mt) while some decrease was noted for 
blackcod (-2,368 mt). The major constituents of the catch were 
Pacific cod (41%; 18,563 mt), pollock (28%; 12,748 mt) and flounders 
(13%; 5,955 mt). The areas of distribution of the catch was: 42% 
Kodiak, 29% Chirikof, 14% Yakutat, 12% Shumagin, and 2% Southeastern. 
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(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. 2324, 2325, and 
2338) 

No information on groundfish catches by the United States 
during 1979 was presented. Document 2338 presents catch statistics 
for the U.S. groundfish fishery during 1978. 

Canadian groundfish landings in 1979 rose 28% over 1978 to a 
total of 38,485 mt, primarily due to increases in landings of Pacific 
cod, dogfish, pollock and blackcod (Table 5). Principal species in 
the catch were Pacific cod (24.8%), "other rockfish" (15.5%), dogfish 
(12.4%), and pollock (8.8%). Trawl landings were 31,832 mt (82.7% of 
total). The trawl catch was composed primarily of Pacific cod (9,500 
mt), rockfishes (8,392 mt), flatfishes (6,390 mt), and pollock (3,387 
mt). In landings by other gear the principal species were dogfish 
(3,483 mt) and blackcod (1,754 mt) (Table 6). 

The majority of the Canadian catch originated from the 
Charlotte Area (24,544 mt) with the remainder coming from the 
Vancouver Area (13,942 mt). In the Charlotte Area the most important 
species in the landings were rockfishes (7,798 mt) and Pacific cod 
(6,492 mt), while dogfish (4,633 mt) and Pacific cod (3,062 mt) 
predominated in the latter area. 

The Canadian trawl fleet increased 4% to 111 vessels during 
1979. The vessels ranged from 4 to 1,040 gt and averaged 108 tons 
(Table 7). The average size of those vessels fishing six months or 
longer (58 vessels) was 111.7 gt. The total tonnage in operation 
during 1979 increased 22% from 1978, to 11,985 gt. 

(c) Shrimp (Doc. 2329) 

Shrimp fishing off the west coast of Canada maintains only 
minor importance with total landings of only 712 mt during 1979, a 
decrease of over 45% from 1978. The Vancouver Area contributes the 
majority (609 mt) of this total (Table 8). 

No information on U.S. landings of shrimp during 1979 was 
presented. 
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(3) U.S.S.R. 

(a) Off Alaska (Doc. 2333) 

The Soviet fishery off Alaska during 1979 was limited to a 
trawl fishery for groundfish. An estimated total of 31,046 mt of 
groundfish was landed with pollock (17,301 mt) and Atka mackerel 
(10,264 mt) contributing the majority of the catch. An additional 
138 mt was estimated to have been delivered to Soviet trawlers during 
a U.S.-U.S.S.R. joint venture. Principal species in the catches of 
this venture were pollock and Pacific cod. The total of 31,184 mt 
obtained by the U.S.S.R. in the Gulf of Alaska during 1979 was a 
decrease of 50% from landings in 1978. 

(b) Off Canada 

Canadian scientists reported orally that the U.S.S.R. was 
involved only in processing Canadian-caught hake in the Canadian zone 
during 1979. The total obtained in this operation was estimated to be 
1 , 131 mt. 

(c) Off Washington-California (Doc. 2332) 

Soviet vessels were involved in directed fishing for Pacific 
hake and a joint-venture fishery for the same species in this region, 
during 1979. A total of 98,662 mt (98.2% hake) was caught in the 
directed fishery and 9,054 mt (97.6% hake) was caught in the joint 
venture. The total catch of 107,716 mt was up 50% from the 1978 total. 

(4) Republic of Korea (Docs. 2282 and 2333) 

A groundfish trawl fishery as well as a longline fishery for 
blackcod were conducted by Korea in the Gulf of Aloaska during 1979. 
The total catch was reported to be 27,183 mt of which 97.1% was caught 
by trawl. Principal species in the trawl catch was pollock 
(23,415 mt; 88.7%) while blackcod (751 mt; 94.9%) contributed the 
majority of the longline catch. Of the total of 23,392 mt caught by 
trawl, 96.3% originated in the Shumagin Area, while the longline catch 
(791 mt) was divided between the Yakutat Area (75.9%) and the Shumagin 
Area (21.1%)., 

In addition, Doc. 2333 reported an estimated catch of 
1,384 mt of groundfish (49.4% pollock; 37.5% Pacific cod) was 
delivered to Korean trawlers during a joint venture operation in the 
Gulf of Alaska during 1979. 

(5) Polish People1s Republic (Docs. 2287 and 2288) 

(a) Off United States 

Polish vessels participated in the hake fishery in the 
Vancouver-Eureka Region during June-October 1979 and the pollock 
fishery in the Shumagin-Kodiak Region during September-October 1979. 
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Total catch in the hake fishery was 23,400 mt (98.1% hake) of which 
55.3% originated in the Columbia Area and the remainder was divided 
approximately equally between the Vancouver and Eureka Areas. 

The Gulf of Alaska fishery targetted on pollock (98.9% of the 
catch) and landed a total of 9,468 mt. The Chirikof Area received 
89.4% of the trawl effort. 

(b) Off Canada 

Canadian scientists reported orally that Polish vessels 
caught 4,263 mt of hake and received another 3, 102 mt of 
Canadian-caught hake off Canada during 1979. All fishing occurred in 
the Vancouver Area. 

(6) Mexico (Doc. 2333) 

Three Mexican trawlers fished under quota in the Gulf of 
Alaska during 1979. These vessels targetted on pollock (83.5% of 
catch) and caught a total of 10,397 mt of groundfish. Minor species 
in the catch were Paci.fic cod (939 mt) and rockfishes (467 mt). 

(7) Incidental catches of prohibited species other than halibut 
(Doc. 2333) 

Document 2333 provides information on the incidental catch of 
Pacific salmon, king and tanner crabs, and Pacific halibut in the 
groundfish fisheries conducted by Japan, U.S.S.R., Poland, Korea, and 
joint U.S. fisheries in the Gulf of Alaska. These data were obtained 
by U.S. observers. Halibut incidence ;s dealt with in section 4(b); a 
summary of incidence of the other species is presented below. 

Numbers 
Species 1978 

Pacific salmon 45,603 
King crab 93,875 
Tanner crab 23,969 

4. BIOLOGY AND ASSESSMENT OF STOCKS 

(1) Halibut 

1979 

20,410 
24,094 
16,992 

Weight (mt) 
1978 1979 

131.3 68.7 
135.3 40.3 
14.2 11.3 

In an oral presentation an IPHC consultant reviewed the 1980 
fishery and current research results. 
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The high levels of CPUE and effort during 1980 resulted in a 
very short halibut season in IPHC Area 3 and the U.S. portion of 
Area 2. In contrast the low CPUE values in the Canadian segment of 
Area 2 resulted in a prolonged fishery to obtain the complete quota. 
Assessment of the results of the 1980 fishery was made more 
complicated by the inconsistencies within Area 2 and the low level of 
effort in the western portion of Area 3. 

In order to obtain the necessary information for stock 
assessment the IPHC conducted two longline charters in the western 
portion of Area 3, during September and October of 1980. While final 
assessments for 1980 are not complete the stocks are still regarded as 
being in poor condition. Some encouragement has been expressed over 
the increased CPUE for both juveniles and adults during 1980~ 

While the level of incidental catch of halibut is now lower 
than in some previous years, IPHC believes the level still is higher 
than it needs to be. 

(a) Catch statistics (Doc. 2330) 

Total effort expended by halibut vessels fishing in the 
northeast Pacific during 1979 was 299,100 skates, a decrease of 15% 
from 1978. The total catch increased less than 2% over 1978 to 
13,019 mt. The areal division of the catch showed Kodiak with highest 
percentage (30.4%) followed by Southeastern (22.8%), Yakutat (22.0%), 
and Charlotte (19.5%). 

CPUE values by area were: Columbia .0266 mt/skate; Vancouver 
.0231 mt/skate; Charlotte .0274 mt/skate; Southeastern .0458 mt/skate; 
Yakutat .0543 mt/skate; Kodiak .0443 mt/skate; Chirikof 
.0248 mt/skate; and Shumagin .0250 mt/skate. Catch rates were 
generally higher in 1979 than in 1978. 

(b) Incidence and incidental catches (Docs. 2332 and 2333) 

(i) Gulf of Alaska (Doc. 2333) 

Estimated incidental catch of halibut in both non-U.S. and 
joint-venture catches in the Gulf of Alaska during 1979 is presented 
in Table 9. Incidence was similar for all size-classes of trawlers, 
ranging from 0.4-5.0 fish/mt, although occasional higher incidences 
were reported. Halibut incidence on joint-venture catcher vessels 
(1.2-3.7 fis.h/mt) was similar to that on Japanese trawlers. 

Halibut incidence on Japanese1ong1iners targetting on 
Pacific cod was higher (4.2-47.5 fish/mt) than on those fishing for 
blackcod (0.04-1.3 fish/mt). 
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Mean weights by area and vessel category of trawl-caught 
halibut ranged from 4.5-28 kg while those in longline catches were 
highly variable and ranged from 1.6-40 kg, in 1979. Halibut taken in 
the longline fishery were generally smaller (average length = 62 cm) 
than those from trawl catches (average length = 76 cm for large 
trawlers and 83 cm for small trawlers). 

While the estimated numbers of halibut caught in non-U.S. 
fisheries in 1979 was only 85% of the 1978 estimate, the estimated 
weight of this lower number was almost twice the 1978 estimate 
(2,576 mt vs. 1,289 mt). Catch distribution by numbers (and weight) 
was: Japan 50% (31%); Korea 39% (60%); U.S.S.R. 9% (7%). 

(ii) Off Canada 

No information was presented on incidence of halibut in 
foreign fisheries operating in Canadian waters during 1979. 

(iii) Off Washington-California (Doc. 2332) 

Incidence in foreign trawl catches off Washington and Oregon 
was very low in 1979. Estimated incidence in the hake fishery was 
0.003-0.001 fish/mt and the total halibut catch was estimated to be 40 
fish (0.53 mt). The 1978 estimates were substantially higher at 240 
fish and 1.4 mt. 

(c) Tagging (Doc. 2330) 

During 1979 IPHC tagged and released 10,875 halibut in the 
northeast Pacific (Table 10). Tagging was conducted in the 
Charlotte-Shumagin Region although most fish were tagged in the 
Southeastern-Chirikof Region, with the Kodiak Area receiving the most 
tagging effort. 

A total of 145 tagged halibut were recovered during 1979 
(Table 11). Recoveries from taggings in all areas except Charlotte 
showed a generally southward and eastward movement while those tagged 
in the Charlotte Area exhibited either no movement or some movement to 
the north and east. These records were not weighted by fishing effort. 

(d) Stock Assessment (Doc. 2330) 

The annual IPHC survey of halibut in the Gulf of Alaska 
showed a drop in CPUE for the offshore index stations from the 1978 
value (29.6 fish/hr vs. 34.1 fish/hr in 1978), although this is still 
above the low 1975-76 period. The major decrease in catches occurred 
for the areas west of Kodiak. 
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While the 1976 year-class was very scarce in the Bering Sea, 
this year-class was the most abundant one in the eastern Gulf of 
Alaska. In contrast, the 1978 year-class was the most abundant in the 
inshore reference stations during 1979, although overall abundance in 
the inshore area appeared to be much lower than in 1978 (1,554 fish 
vs. 4,422 fish in 1978). 

Abundance of adult halibut is still considered to be low and 
although cohort and CPUE analysis show some divergence in results, 
their general conclusions agree. Particularly conflicting results are 
obtained for estimated abundance of juveniles using cohort and CPUE 
analysis. 

(2) Rockfishes 

(a) Catch and species composition 

(i) Gulf of Alaska (Doc. 2333) 

The estimated catches of rockfishes by non-U.S. and joint 
venture fisheries in the Shumagin-Southeastern Region during 1979 are 
presented in Table 12. Approximately 12,289 mt of rockfishes were 
landed by non-U.S. trawlers and 97 mt by joint ventures; an increase 
of over 2,200 mt over 1978. The majority of the catch came from the 
Kodiak-Southeastern Region; 76.4% of the catch was made by Japan. 
Almost 65% of the catch was Sebastes alutus, while ~. polyspinis and 
Sebastolobus alascanus contributed approximately 5% and 6%, 
respectively. 

(ii) Off Canada (Doc. 2325) 

In the Charlotte-Vancouver Region the 1979 landings of 
rockfishes were 8,781 mt, a decrease of 1,237 mt from 1978. 
Approximately 983 mt were obtained in the Vancouver Area and 7,798 mt 
in the Charlotte Area (Table 5). Principal species in the Canadian 
landings were Sebastes alutus (32%), S. flavidus (23%) and 
S. brevispinis (13%). There was also-a small incidence of rockfishes 
Tn the non-Canadian blackcod and hake fisheries. 

(iii) Off Washington-California (Doc. 2332) 

Table 13 presents the estimated species composition of 
rockfishes caught incidentally to the non-U.S. and joint-venture hake 
fisheries. Approximately 1,012 mt of rockfishes were taken in these 
fisheries, with Sebastes entomelas (58%) and S. flavidus (21%) forming 
the majority of the catch; S. alutus comprised less than 6% of the 
total rockfish catch. The occurrence of S. entomelas was higher in 
1979 than in 1978 (43%) while that of S. flavidus was lower than in 
1978 (31%). The majority of the incidental rockfish catch occurred in 
the Eureka Area on board Soviet trawlers. 
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(b) Surveys (Docs. 2304 and 2334) 

A joint U.S.-Japan survey of groundfish, including 
rockfishes, in the Gulf of Alaska using longline gear was conducted in 
1979. This research was begun in 1978 to establish index stations for 
values of relative annual abundance of groundfish, primarily 
blackcod. The major rockfish species sampled with this gear are 
S. aleutianus (less than 400 m depth) and S. borealis (400-600 m 
depth). Data collected suggest a 558% increase in abundance of these 
rockfish species from 1978 to 1979. This increase is thought to be 
largely attributable to differences in sampling the 0-183 m stratum in 
the Shumagin, Yakutat, and Southeastern Areas during the two years. 
The abundance of these species in the Shumagin and Chirikof Areas, 
excluding data from 0-183 m, are thought to have decreased 31% and 9%, 
respectively. These differences suggest that longline surveys cannot 
monitor the trend in relative abundance of these species. 

In the same surveys Sebastolobus alascanus stocks were also 
assessed and no overall change between years was found. Some changes 
among areas were found with increases being recorded for Kodiak and 
Yakutat and decreases in the Chirikof and Southeastern Areas. This 
species was widely distributed and ubiquitous from 183-1,097 m. Stock 
size was largest in the Kodiak Area in both years and accounted for 
30% of the total biomass. 

The United States conducted a trawl survey of rockfish 
resources in the Shumagin-Kodiak Region during 1979. A stratified 
systematic sampling pattern was established with higher sampling 
density in the Kodiak Area. Sampling was directed to zones of 

. S. alutus occurrence (151-300 m) and in depths shallower or deeper 
when the catch of rockfish in the depth zones adjacent to these depths 
exceeded 100 kg/hr. Pacific ocean perch continues to be the dominant 
rockfish in this region; highest abundance was recorded in the 
201-250 m zone. Relative abundance was highest in the Shumagin Area 
(131 kg/hr) followed by that in the Kodiak (115 kg/hr) and Chirikof 
Areas (98 kg/hr) (Table 14). 

Of the other rockfishes encountered on this survey only 
Sebastolobus alascanus, Sebastes aleutianus, S. borealis, S. ciliatus, 
and S. polyspinis were caught in quantity (Table 15). 

(c) Stock assessment (Docs. 2312 and 2334) 

Document 2312 (Japan) records historical catches and CPUE of 
Japanese trawlers in the Shumagin-Southeastern and 
Charlotte-Conception Regions. This document reviews the all-nation 
production of Pacific ocean perch in these regions and on the basis of 
the increase in CPUE in the Shumagin-Southeastern Region during 1979, 
concludes that this stock is not in poor condition. While these catch 
rates did increase during 1979 they were generally an order of 
magnitude below those of the early 1970s (Tables 16 and 17). Similar 
data for "other rockfishes" were also presented in this document 

2352-App.2(B)--11 

239 



240 

(Tables 18 and 19). Similar conclusions are reached about the states 
of these stocks, on the basis of 1979 data; however the same decrease 
from peak catch rates as for Pacific ocean perch are noted. 

Although not presenting detailed stock assessments U.S. 
scientists (Doc. 2334) did note a low abundance of mature, large 
Pacific ocean perch in the Gulf of Alaska; 93% of the sampled fish 
were less than or equal to 36 cm for males and less than or equal to 
38 cm for females. U.S. scientists estimate that these stocks are now 
no more than 20% of their virgin abundance. 

(3) B1ackcod 

(a) Catch (Docs. 2302 and 2325) 

The all-nation catch of b1ackcod in the Shumagin-Vancouver 
Region during 1979 was at least 12,262 mt, almost the same figure as 
in 1978 (12,829 mt). In the Gulf of Alaska the catch was 9,226 mt 
compared with 8,941 mt in 1978, while off Canada the catches for 1979 
and 1978 were 3,036 mt and 3,888 mt, respectively. Decreased catches 
compared to 1977 in the Gulf of Alaska were largely due to quota 
restrictions. 

(b) Stock identification (Docs. 2326 and 2357) 

Document 2326 provides information on stock identities based 
on tagging programs conducted by Canada. Approximately 2,279 tags had 
been recovered to 1980 from taggings conducted during 1977 to 1979. 
Tables 20 and 21 show that while most tag recoveries are made within 
50 km of the release site during the first year at liberty, there are 
larger numbers of fish caught farther from the release site as time at 
liberty increases. However, some fish continue to be recovered very 
close to the release site. These recoveries have not been adjusted 
for fishing effort and while the possibility of a slow, long-term 
movement out of the release areas appears real, the possible effect of 
effort and reporting in other areas must be assessed before 
conclusions are made. The extent of long-term movements of blackcod 
should not be assessed for several more years since blackcod are 
long-lived, however there is no evidence that they undergo extensive 
short-term movements. 

In partial contrast to the above, analysis of the returns to 
date from joint U.S.-Japan tagging in the Gulf of Alaska (Doc. 2357) 
indicates that short-term movement in this.area may be more extensive 
than off Canada. Table 22 provides evidence of similar but larger 
movements of fish with increasing time at liberty, than that presented 
in Doc. 2326. In particular, recoveries from the 1979 U.S.-Japan 
taggings showed that over 33% of recovered fish had moved more than 
100 nm within 12 months of release. 
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These two documents reinforce the necessity of acquiring 
long-term recovery information ,before conclusions about b1ackcod 
movements and concomitant stock delineation can be made. They also 
suggest that the magnitude of movements may be area-specific; if this 
is true, then inferences about stock identity within any given area 
may not be possible without tagging programs in those areas. 

(c) Age and growth (Doc. 2327) 

Canadian scientists have developed a method of ageing 
b1ackcod which employs otoliths broken dorso-ventra11y through the 
nucleus, burnt on the broken surface and painted with cedarwood oil. 
Otoliths treated thusly had more clearly defined growth zones than 
when the surface of the entire otolith was examined alone. Validation 
of the method was examined using: fish whose age could be assumed 
with a great deal of certainty; recoveries of tagged fish which had 
been injected with oxytetracycline at tagging; and a combination of 
the estimates of growth from recoveries of tagged fish and that 
estimated through the ageing method. 

This method of age determination indicates that b1ackcod are 
much older and grow more slowly than previously supposed (Fig. 4). 
While a large number of fish and structures were not examined, the 
method was validated for the examples tested. Canadian scientists 
believe the slow growth rate suggests a large number of cohorts in the 
fishery and concomitantly lower mortality rates than was previously 
assumed. In turn, these conclusions suggest that the management 
philosophy toward b1ackcod should be reexamined, if the maintenance of 
this age composition is important to the long-term maintenance of 
stock biomass. 

(d) Stock assessment (Docs. 2304, 2312, and 2334) 

Both Japanese and U.S. scientists (Docs. 2312 and 2334, 
respectively) agree that the assessment of b1ackcod stocks in the Gulf 
of Alaska has been made more difficult because of the direction of the 
fishery under extended fisheries jurisdiction. Japanese scientists 
believe that only 25% of the stock occurs between 500-1,000 m and that 
since the Japanese fishery has been largely restricted to depths 
greater than 500 m the CPUE and catch values underrepresent the stock 
size in the 200-1,000 m range. They also believe that while the CPUE 
of the 10ng1ine fishery decreased 12 to 33% in the Gulf of Alaska from 
1978 to 1979, the restrictions imposed on the fishery and the opposite 
trend in research vessel data suggest that the commercial CPUE data 
are not reliable indicators of stock abundance. In addition, the 
contribution of deep water (2,000 to 3,000 m) b1ackcod to overall 
stock abundance is unknown, but believed to contribute to a larger 
stock biomass than previously assumed. Japanese scientists have 
estimated the MSY of b1ackcod in the northeast Pacific to be 
69,600 mt, assuming a.sing1e stock in this region. Japanese research 
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surveys in 1979 indicated an increasing abundance of smaller (less 
than 60 cm) fish in the Gulf of Alaska and therefore it is believed 
that the stock will increase over the next several years with the 
recruitment of these young fish and that the total allowable catch 
should be increased accordingly. 

u.s. scientists estimated the overall MSY of the region to be 
50,300 mt compared to 69,600 mt estimated by Japanese scientists. The 
U.S. estimate is made using essentially the same general production 
model as Japan, but with a different weighting of data among regions. 
Data from the Japanese 10ng1ine fishery since 1977 have been affected 
by fisheries restrictions and cannot be readily used for stock 
assessment. Consequently, U.S. scientists have used data from the 
1977-79 observer program to obtain CPUE for 10ng1ine vessels that were 
targetting on blackcod rather than Pacific cod. These data show a 
decline of approximately 15-20% from 1977-78 and a further decline of 
4-8% from 1978-79. 

Japanese survey data (Doc. 2304) indicates an increasing CPUE 
trend, however, and Japanese scientists believe that stock size may 
have increased by 36% from 1978-79 in the Shumagin-Southeastern 
Region. These data were in numbers of fish rather than weight. 

Both U.S. and Japanese scientists noted the above-average 
strength of the 1975-76 year-classes and expect that the abundance of 
the exploitable stock will increase in 1980-81. They differed, 
however, jn their views on EY for 1980-81. Japanese scientists 
believed that EY' may increase in the near future whereas U.S. 
scientists believed that the EY could not be fully assessed unti·1 all 
available 1980 data were analyzed. 

(4) Pollock 

(a) Catch and CPUE (Docs. 2282, 2287, 2302, 2312, 2333, and 
2334) 

Document 2334 (U.S.) reports the all-nation catch of pollock 
in the Gulf of Alaska during 1979 as 92,088 mt (Table 23). The U.S. 
scientists regard the "best blend" estimate of 103,770 mt as the most 
accurate estimate of all-nation catch (Doc. 2333). Major 
discrepancies were noted, however, between Doc. 2334 and Docs. 2282 
(R.O.K) and 2287 (Poland). The 1979 catch was similar to the 1978 
value and was about 65% of the total allocation. Management 
restrictions in 1979 continued to suppress the harvest below 
allocation levels. . 

Document 2312 (Japan) reported that the CPUE of surimi 
factory trawlers decreased by 12% from 1978, to 5.470 mt/hr in 1979. 
While the CPUE of some classes of frozen fish factory trawlers 
increased during 1979, the combined CPUE of all vessels decreased by 
27% from 1978 (Table 24). 
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Document 2334 (U.S.) examined trends in CPUE for selected 
nation, vessel, and area data cells. For Class 7 Japanese vessels the 
1979 CPUE were generally higher than in 1978 (Table 25). Similarly, 
Soviet fishery data also suggests higher availability of pollock in 
the fall of the year (Table 26). 

(b) Size and age composition (Docs. 2312 and 2334) 

Both Japanese and U.S. scientists noticed a shift to smaller 
and younger fish in the 1979 fishery. The primary contribution to the 
catch was from fish less than 40 cm except in the Shumagin Area, where 
fish were primarily 43-50 cm. By age, pollock were largely age 4 in 
the Yakutat-Kodiak Region and 6-7 in the Shumagin Area, although age 4 
fish were also strongly represented in the latter. 

(c) Stock assessment (Docs. 2312 and 2334) 

U.S. scientists regard the EY as equivalent to theMSY of 
166,000 mt (57,000 mt Shumagin; 95,000 mt Chirikof-Kodiak; and 
14,000 mt Yakutat-Southeastern) and believe that no stock declines 
have occurred in any area. They also believe that different 
characteristics of the stocks in the Shumagin Area and the 
Chirikof-Kodiak Region support the separate management of these areas. 

Japanese scientists also believe that the fishery has not 
affected stock conditions. 

(5) Pacific cod 

(a) Catch and CPUE (Docs. 2312 and 2334) 

Pacific cod has been attaining increasing importance in both 
foreign and domestic fisheries in the northeast Pacific Ocean. 
All-nation catch in the Gulf of Alaska in 1979 increased to 14,946 mt 
from the 1978 total of 12,153 mt (Table 27). Canadian catch also 
increased to 9,554 mt from 6,750 mt in 1978; U.S. catches in the 
Charlotte-Conception Region are unavailable. The increased catch in 
the Gulf of Alaska has been due to both the developing domestic 
fishery and the increased Japanese longline fishery. The 1979 inrease 
in the Japanese catch was also due to the increase in the Japanese 
allocation (+20% from 1978). 

CPUE of Japanese frozen fish factory trawlers decreased by 
25 to 42% from 1978 levels in the Shumagin, Kodiak, and Southeastern 
Areas, but increased substantially in the Chirikof Area (Doc. 2312). 

(b) Stock assessment (Docs. 2304, 2312, and 2334) 

U.S. scientists have calculated the MSY for Pacific cod in 
the Gulf of Alaska to be from 88,000 .to 177,000 mt. The co-occurrence 
of Pacific cod and Pacific halibut has prevented the realization of 
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this MSY; the biological characteristics of the stock have remained 
relatively constant since 1967. Because of the problem of incidental 
halibut catches, U.S. scientists have set the allowable catch to 
60,000 mt. 

Japanese scientists concur that this stock is not in poor 
condition, although some divergent data were collected on Japanese 
long1ine surveys. These surveys showed an overall 14% decrease in the 
estimated stock size in the Shumagin-Yakutat Region from 1978 to 1979, 
with the greatest decline noted in the Yakutat Area. Some changes 
were also noted in size composition but Japanese scientists question 
whether these results correctly represent stock conditions, because of 
the limitations of the surveys. 

(6) Atka mackerel 

(a) Catch (Doc. 2334) 

The Atka mackerel fishery is conducted primarily by Soviet 
vessels in the Gulf of Alaska. The maximum reported catch was 
achieved in 1975 at 27,776 mt and has declined since then. The 1979 
catch was 10,833 mt, of which 10,265 mt was caught by Soviet vessels. 

(b) Stock assessment (Doc. 2334) 

Stock assessment of Atka mackerel is based entirely on Soviet 
fishery statistics. A 1~79 trawl-hydroacoustic survey conducted by 
the U.S.S.R. estimated the biomass of this species to be 95,552 mt. 
Soviet scientists believe that the sustainable yield from this biomass 
would be about 28,700 mt. Biological data from the fishery show 
increaSing trends in mean age, length, and weight. Since there are no 
discernible negative changes in the stock, the allowable catch has 
been set at the MSY figure of 28,700 mt. 

(7) Flatfish 

(a) Catch and CPUE (Doc. 2312) 

From 1968 to 1979 the annual catch of flatfishes in the 
northeastern Pacific Ocean ranged from 11,000 to 28,000 mt 
(Table 28). The Japanese segment of this catch ranged from 3,000 to 
18,000 mt and was primarily composed of arrowtooth flounder taken by 
frozen fish factory trawlers. In the Gulf of Alaska the trend of CPUE 
has been similar to the trend in catches and has increased in recent 
years. 

(b) Stock assessment (Docs. 2304 and 2312) 

While the treatment of a mixed species fishery is difficult, 
Doc. 2312 (Japan) concludes that recent trends in catch and CPUE 
suggest that flatfish have suffered ro negative changes. 
Document 2304 (Japan) details the assessment of arrowtooth flounder 
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stocks in the Gulf of Alaska as determined through longline surveys. 
These surveys indicated a 14% rise in the stock abundance from 1978 to 
1979. The stock was primarily centered in the Kodiak Area (49% of the 
stock). A general increase in abundance of the larger size-classes of 
fish (62 to 72 cm) was noted for the Gulf of Alaska. It was concluded 
that the stocks in this region were in good condition. 

(8) Rattails (Doc. 2304) 

Several rattail species (primarily pectoral and roughscale) 
are caught incidentally in Japanese longline fisheries. Preliminary 
examination of survey catch data indicates little relative change in 
the Gulf of Alaska as a whole but some major shifts, by area. Because 
these shifts were large there is some doubt as to whether the sampling 
has been representative. 

5. FIELD RESEARCH--1980 

(1) Canada 

Field research by Canada during 1980 was directed primarily 
at projects involving blackcod, rockfishes, flatfishes, dogfish, 
pollock, lingcod, and ichthyoplankton. 

(a) Blackcod (Sablefish) 

The tagging of both adult and juvenile blackcod was continued 
during 1980, although at a lower level than in previous years. The 
emphasis of tagging was on trawl-caught juvenile fish, due to the 
apparent abundance of the 1976 and 1977 year-classes and the 
uncertainty about the mechanics of the recruitment of these juveniles 
to the adult stocks. 

(b) Rockfishes 

A rockfish tagging program was initiated during 1980 in the 
Vancouver" and Charlotte Areas. This program was designed to delineate 
stocks and provide validation of age estimates. Sebastes flavidus was 
the primary target species (8,000 fish tagged). An investigation into 
the age-fecundity relationship was also initiated during 1980. 

(c) Flatfishes 

Two surveys were conducted in the Charlotte Area during 
1980. The first of these was a single-vessel examination of the 
distribution and abundance of arrowtooth flounder in Hecate Strait. 
The second survey estimated the distribution and relative abundance of 
juvenile flatfishes in Hecate Strait. The latter survey was designed 
to establish a set of reference stations to obtain indices of juvenile 
recruitment for population modeling studies. 
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(d) Dogfish 

The development and deployment of an acceptable tag for spiny 
dogfish was continued during 1980. Current studies employ a modified 
Petersen disc tag. Additionally, studies were initiated to obtain 
precise information on the age at first maturity so that this could be 
correctly incorporated into the population model used in the 
management of this species. 

(e) Pollock 

A hydroacoustic survey of the distribution and abundance of 
pollock in segments of the Charlotte Area was conducted in June 1980. 
Some field observations were also made into the roe fishery in the 
Vancouver Area. 

(f) Lingcod 

A survey of the distribution and abundance of larval and 
post-1arvel lingcod in the Strait of Georgia (Vancouver Area) was 
initiated in the spring of 1980. This study is intended to provide 
information on the factors controlling recruitment for this species. 

(g) Ichthyop1ankton 

An intensive survey of the eggs and larvae of pollock and 
hake in the Strait of Georgia (Vancouve~ Area) was continued in 1980. 
This study is intended to produce estimates of "the abundance of the 
spawning stocks. Four synoptic surveys of ichthyop1ankton over the 
shelf and slope areas along the entire Canadian Pacific coast were 
also completed. The latter study was initiated to provide general 
information on the distribution and timing of planktonic stages of 
major commercial species. 

(2) Japan (Doc. 2303) 

A survey of b1ackcod and Pacific cod stocks in the Gulf of 
Alaska was conducted by Japan during 1980, employing a chartered 
Japanese long1iner. The survey was intended to both estimate 
abundances of these and other species, as well as to tag blackcod for 
stock delineation. 

(3) United States (Doc. 2362) 

(a) Gulf of Alaska 

(i) Groundfish survey 

A survey of the groundfish resources in the Kodiak Island 
region was conducted from February to April 1980. Biological data 
were collected for principal species and included length frequencies 
by sex, age structure (scales and otoliths), and length-weight data. 
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(ii) Juvenile groundfish survey 

A survey of juvenile groundfish in the bays and 
mid-continental shelf regions of the gulf was conducted from June to 
Sept~mber 1980. Objectives of the program were to: 

-identify critical habitats 

-evaluate the potential value of different geographical areas 
for indexing annual juvenile abundance 

-study food web relationships 

-examine relationships to environment 

-evaluate the potential value of past and future surveys for 
estimating annual juvenile abundance 

(iii) "Blackcod abundance index survey 

A survey utilizing traps was conducted at four sites in the 
outside waters of southeast Alaska in June and July 1980. Two similar 
surveys were conducted in 1978 and 1979. Objectives of the program 
were to: 

-monitor indices of blackcod abundance 

-study blackcod distribution 

-establish biological condition of the stock (size,age, sex 
composition, and maturity) 

-study migration movements 

(b) West coast 

(i) Bottom trawl and hydroacoustic survey 

A bottom trawl/hydroacoustic survey of the Pacific hake and 
shelf rockfish resources off California, Oregon, Washington, and 
Vancouver Island occurred during July to October 1980. Samples were 
collected from between the 30 to 200 fm isobaths. Biological data 
were collected from target species and other species of interest as 
time allowed. 

(ii) Blackcod abundance index survey 

Research similar to the blackcod trap surveys conducted off 
southeast Alaska was performed off the coast of Washington, Oregon, 
and California. 
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(4) IPHC (Doc. 2330) 

Research activities carried out during 1980 were: 

(a) a trawl survey of juvenile halibut in the Gulf of Alaska; 

(b) tagging operations on spawning concentrations in 
January-February in southeastern Alaska and in 
November-December off Canada; 

(c) the standardized longline survey of adult halibut at 
standard index stations in the Gulf of Alaska and off 
Canada was carried out in both June and August; 

(d) tagging of juvenile halibut in the Kodiak-Yakutat Region; 

(e) Submarine observations of the operation of halibut 
long1ine gear; and 

(f) additional long1ine assessment surveys in the western 
segment of Area 3 to obtain stock assessment information 

6. FIELD RESEARCH--1981 

Canadian research projects for 1981 are not yet finalized and 
are therefore not presented here. 

(1) Japan (Doc. 2303) 

The survey on blackcod and Pacific cod in 1981 has been 
projected to be similar in size and manner to that of 1980. 

(2) United States (Doc. 236i) 

( a) Demersal and mi dwate,r trawl surveys 

(i) Winter survey 

A demersal and midwater survey is scheduled for the western 
Gulf of Alaska. Emphasis will be directed toward Pacific cod and 
walleye pollock with biological data to be collected on principal 
species. 

An exploratory trawl survey to locate and assess Pacific cod 
stocks will also be carried out in the Shumagin Area. 

(ii) Summer survey 

A multi-vessel groundfish survey is to be conducted 
throughout the Gulf of Alaska from Dixon Entrance to Unimak Pass from 
June to August. Biological data will be collected on all principal 
species. 
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(b) Blackcod abundance index survey 

Blackcod trap surveys similar to those conducted off 
southeast Alaska, Washington, Oregon, and California will be conducted 
in 1981. In addition, two blackcod abundance index sites will be 
established in Chatham Strait, Alaska. 

(3) IPHC (Doc. 2330) 

A juvenile halibut survey and tagging program will be 
conducted as well as the standardized adult halibut survey. In 
addition, the IPHC will continue the survey of halibut spawning 
grounds by longline charter vessels during the winter months. 

7. SUMMARY 

(1) In 1979 the Japanese fishing fleet operating in the 
northeast Pacific consisted of 20 trawlers and 22 longliners. Trawl 
effort was 23,442 hours, down 16.9% from 1978; longline effort was 
970,340 hachi, up 8.9% over 1978. Trawl catch in 1979 was 58,178 mt 
compared with 54,896 mt in 1978. Principal species in the trawl catch 
were pollock (29,334 mt), arrowtooth flounder (11,524 mt) and Pacific 
ocean perch (6,446 mt). Landings by the longline fleet increased by 
32.3% in 1979 to 19,635 mt, with Pacific cod (10,678 mt) and blackcod 
(6,534 mt) constituting the majority of the catch. 

(2) Preliminary data from the 1980'Japanese fisheries 
(January-July) indicate a substantial increase over 1979, to a total 
of 44,944 mt. Increases occurred for Pacific cod (+15,702 mt) and 
pollock (+4,336 mt). Major catch components were Pacific cod (41%), 
pollock (28%), and flounders (13%). 

(3) Canadian landings in 1979 rose 28% to 38,485. Principal 
species were Pacific cod (24.8%), "other rockfishes" (15.5%), dogfish 
(12.4%), and pollock (8.8%). Trawl landings were 31,832 mt and those 
by other gear were 6,654 mt. 

(4) Canadian shrimp landings were 712 mt (45% below 1978); no 
statistics of U.S. shrimp catches were provided for 1979. 

(5) U.S.S.R. trawlers fished from Alaska to California during 
1979. Principal species in the catch in the Gulf of Alaska were 
pollock (17,301 mt) and Atka mackerel (10,264 mt). The total catch of 
31,384 mt obtained in 1979 was a decrease of 50% over 1978 landings. 
Off Washington-California, the 1979 Soviet catch rose 50% over 1978 to 
107,716 mt; principal species was hake (98%). 
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(6) The Republic of Korea conducted both a trawl and longline 
fishery in the Gulf of Alaska during 1979. Total catch was 27,183 mt 
(97.1% trawl) in which the principal species was pollock (23,415 mt). 
Blackcod (751 mt) constituted 94.9% of the longline catch. The 
majority of the trawl catch originated in the Shumagin Area while the 
Yakutat Area provided most of the longline catch. 

(7) Polish People's Republic vessels fished for hake in the 
Vancouver-Eureka Region during June to October 1979 and for pollock in 
Shumagin-Kodiak Region during September to October 1979. Catches in 
the two fisheries were 23,400 mt (98.1% hake) and 9,468 mt (98.9% 
pollock), respectively. Polish vessels fishing off Canada processed a 
total of 7,365 mt of hake during 1979. 

(8) Three Mexican trawlers targetted on pollock (83.5% of 
catch) in the Gulf of Alaska during 1979 and caught a total of 10,397 
mt of groundfish. 

(9) Total longline effort by North American halibut vessels 
dropped 15% from 1978 effort, to 299,100 skates. Total catch of 
13,019 mt was almost the same as in 1978. Areal division of the catch 
was Kodiak 30.4%, Southeastern 22.8%, Yakutat 22.0%, and Charlotte 
19.5%. Catch rates were generally higher than in 1978. 

(10) The estimated incidence of numbers of halibut in 
non-U.S. fisheries in the Gulf of Alaska during 1979 was only 85% of 
the 1978 estimate, however, the weight of this lower number was almost 
twice the 1978 estimate (2,576 vs. 1,289 mt). Catch distribution by 
numbers (and weight) was: Japan 50% (31%), Korea 39% (60%), and 
U.S.S.R. 9% (7%). Incidence of halibut in the hake fisheries in the 
Vancouver-Eureka Region continued to be very low during 1979. 

(11) A total of 10,875 halibut were tagged and released by 
IPHC during 1979; the Kodiak Area received the majority of the tagging 
effort. A total of 145 tagged halibut were recovered during 1979. 
Recoveries from tagging in all areas except Charlotte showed a general 
southward and eastward movement while those tagged in the Charlotte 
Area exhibited either no movement or some movement to the north and 
east. 

(12) Abundance of'adult halibut is still considered to be low 
although increased CPUE for adults and juveniles in 1980 is considered 
to be encouraging. While the level of incidental catch of halibut is 
now lower than in some previous years, IPHC believes the level still 
is higher than it needs to be. 

(13) The catch of rockfishes in the Gulf of Alaska during 
1979 was 12,386 mt, over 2,200 mt above the 1978 catch. Almost 65% of 
the catch was Sebastes alutus; 76% of the catch originated in the 
Kodiak-Southeastern Region. 
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(14) In the Charlotte-Vancouver Region the landings of 
rockfishes dropped by 1,237 mt from 1978 to a total of 8,781 mt in 
1979. Principal species in the Canadian landings were S. a1utus 
(32%), S. f1avidus (23%), and S. brevispinis (13%); 89%-of the catch 
originated in the Charlotte Area. 

(15) Approximately 1,012 mt of rockfishes were taken by 
non-U.S. and joint-venture hake fisheries off Washington-Oregon during 
1979. Principal species in the catch were S. entome1as (58%) and S. 
f1avidus (21%). Most of this incidental catch occurred in the Eureka 
Area on board Soviet trawlers. 

(16) A joint U.S.-Japan long1ine survey for groundfish 
including rockfishes, and a U.S. trawl survey of rockfishes were 
conducted in the Gulf of Alaska during 1979. The major rockfish 
species in the long1ine survey were S. a1eutianus and S. borealis 
while S. a1utus was the dominant species in the trawl survey. Highest 
abundance of rockfishes was found in the Kodiak Area for the long1ine 
survey and in the Shumagin Area for the trawl survey. 

(17)Japanese scientists assessed the Pacific ocean perch 
stock in the Shumagin-Southeastern Region and concluded that this 
stock was not in poor condition. In contrast, U.S. scientists believe 
that this stock continues to be in poor condition; noting the low 
abundance of large, mature fish. 

(18) The all-nation catch of b1ackcod in the 
Shumagin-Vancouver Region during 1979 was approximately 12,262 mt, 
almost the same as in 1978. In the Gulf of Alaska the catch was 9,226 
mt in 1979 and off Canada it was 3,036 mt. 

(19) While major tagging programs are underway by all three 
nations, returns to date are considered to be inconclusive with regard 
to firm definition of overall stock structure. Movement from area of 
tagging is directly related to time at liberty and there are 
indications that the degree of movement from the tagging area may be 
area-specific. The long-term results of these studies will have 
strong implications for management. 

(20) Canadian scientists have developed a method of ageing 
b1ackcod and results indicate that b1ackcod are much longer-lived and 
grow more slowly than previously believed. 

(21) Japanese scientists believe that stock size of b1ackcod 
may have increased from 1978 to 1979 on the basis of survey data. 
U.S. scientists believe, on the basis of commercial fishery data 
collected by U.S. observers, that stock size may have declined 
slightly in recent years. Both sides agreed that the strong 1975-76 
year-classes were about to enter the exploitable stock. Japanese 
scientists believed that EY may increase in the near future, whereas 
U.S. scientists believed that the EY could not be fully assessed until 
all available 1980 data were analyzed. 
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(22) The all-nation catch of pollock in the Gulf of Alaska 
during 1979 was estimated to range between 92,088-103,770 mt. Some 
discrepancies existed between observer estimates of catch and those 
reported by various nations. While some vessel-classes showed 
increased CPUE in 1979, the combined Japanese vessel CPUE decreased 
27% from 1978. There was also some indication of higher availability 
of pollock in the fall of 1979. 

(23) Both Japanese and U.S. scientists noted a shift to 
smaller, younger fish in the Gulf of Alaska during 1979. Pollock were 
primarily age 4 in the Yakutat-Kodiak Region and ages 6-7 in the 
Shumagin Area. Both sides agreed that no stock declines have taken 
place in the Gulf of Alaska. U.S. scientists believe the EY is 
166,000 mt (57,000 mt Shumagin; 95,000 mt Chirikof-Kodiak; and 14,000 
mt Yakutat-Southeastern). 

(24) Pacific cod has been increasing in importance in all 
fisheries in the Gulf of Alaska. All-nation catch rose to 14,946 mt 
in 1979 from 12,153 mt in 1978. Part of the increase was due to 
increased allocations of this species. While the MSY for this stock 
is believed to be 88,000-177,000 mt, the co-occurrence of Pacific cod 
and halibut has forced an allowable catch of 60,000 mt. 

(25) The Atka mackerel fishery by the U.S.S.R. caught 10,265 
mt in 1979. The biomass of this species in the Gulf of Alaska was 
believed to be 95,552 mt in 1979 and the MSY to be 28,700 mt. 

(26) The total catch of flatfishes in the Gulf of Alaska 
(mainly arrowtooth flounder) during 1979 was estimated to be 14,505 mt 
(mostly by Japan). CPUE and catches have increased in recent years. 
Little information on stock assessment is available, however stocks 
are considered to be in good condition. 

8. LIST OF DOCUMENTS 

The following 25 documents submitted in 1979 were reviewed by 
the Rapporteur for the Northeast Pacific Panel Report: 2282, 2284, 
2287, 2288, 2298, 2299, 2300, 2302, 2303, 2304, 2312, 2324, 2325, 
2326, 2327, 2329, 2330, 2332, 2333, 2334 (Rev. 1), 2338, 2339, 2357, 
2361, and 2362. The following additional documents, consisting of 
limited editions or computer printouts pertain to the northeast 
Pacific and are deposited with the Secretariat: 2291, 2293, 2295, and' 
2331. 

TABLES.l TO 28 AND FIGS. 1 TO 4 FOLLOW 
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Year 

1978 

1979 

Table 1. Number of Japanese fishing vessels, licensed and 
operating, by type of gear in 1978 and 1979 calendar 
years; number of licensed vessels are in parentheses 
(Doc. 2302). 

Side 
trawler 

Stern 
trawler 

23(42) 

20(40) 

Danish 
seiner 

Gi11-
netter 

Long-
1 iner 

22(22) 

22(22) 
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Table 2. Japanese fishing effort and catch (mt) by type of gear, 1978 and 1979 calendar 
years. Effort is shown by hours haul for North Pacific trawl fishery and by 10 
hachi for North Pacific longline-gil1net fishery (Doc. 2302). 

T978--~ - 1979 
Fishery Gear Area Effort Catch Effort Catch 

Grand total 69,742 78,724 

North Pacific Stern trawl U.S. Waters 617 5,597 3,076 20,753 
trawl (Surimi Canadian Waters 286 903 

factory trawl) 

Sub-total 617 5,597 3,362 21,656 

Stern trawl U.S. Waters 27,224 45,848 19,810 34,662 
(Frozen fish Canadi an Waters 362 3,451 270 2,860 
factory tr.awl) 

Sub-total 27,586 49,299 20,080 37,522 

Total 28,203 54,896 23,442 59, 178 
---------------------------------------------------------------------------------------------------

North Pacific Longline- U.S. Waters 76,041 12,670 89,316 18,583 
longline- gillnet Canadian Waters 13,040 2, 176 7.718 1,052 
gillnet 

Total 89,081 14,846 97,034 19,635 

N 
<..TI 
.J::o 



Table 3. Catch (mt) and effort of Japanese fisheries in the Northeast Pacific Region, 1978 and 
1979 calendar years (Doc. 2302). 

1978 1979 
Item Total Stern trawl Longline Total Stern trawl Longline 

Effort in hours 28,202 28,202 23,442 23,442 
Effort in hachi (1,000) 891 891 970 970 
Total catch (mt) 69,742 54,896 14,846 78,812 59,177 19,635 
Pacific ocean perch 3,956 3,887 69 6,534 6,466 68 
Blackcod 9,021 365 8,656 6,968 434 6,534 
Shrimp 
Pollock 25,876 25,825 51 29,383 29,334 48 
Pacific cod 7,337 1,890 5,447 11 ,782 1,105 10,678 
Turbot 11 ,468 11 ,316 152 11,728 11 ,524 205 
Other flounder 3,890 3,679 211 2,777 2,607 170 
Others 8,196 7,937 259 9,640 7,708 1,933 

N 
01 
01 



Table 40 

Species 

Total 

flounders 

Paci fic cod 

Pollock 

8lackcod 

Pacf fic ocean 
percil 

Other rockfish 

Atka mackerel 

Other fishes 

Squid 

Shrimp 

i-m-r- 1111 

Preliminary catch estimates (mt) by species of Japanese fishing vessels operating in the Northeast Pacific Region, January-July 1980; 
comparable data for 1979 are shown in parenthesis (Docso 2172 and 2302)0 

South Monterey-
Shumagin Chtrfkof Kodiak Yakutat eastern Charlotte Vancouver Columbia Eureka Conception Total 

5,617 06 13.18108 18,74907 6,28609 1,10803 44,94403 
15,170) (2,1281 111 ,540) f2,674J 12,466) 1IDT TTllJT H r-r \-T 124,381 , 

7103 39303 3,371 01 1,68801 43104 5,95502 
(891) (25) (3,040) n ,048) (403) (-) (-) (-) H H (5,407) 

4,98803 10,371 08 2,16305 1,03402 507 18,56305 
(2,141) (404) (268) (22) (27) (-) (-) H (-) (-) (2,862) 

3407 1,57808 10,08100 99505 5807 12,74807 
(726) n,OOl) (6,090) (520) (76) (-) 1-) H H H (8,413) 

19808 22406 27407 17402 1209 88502 
(507) (486) O,nO) (761) H (264) (125) (-) H (-) (3,253) 

905 6903 1.07606 1,44703 45604 3,05901 
(355) (9) (354) (87) n ,5(5) (6) (3) H H H 12,369) 

308 !U 260 ] 41504 8407 53905 
(30) (24) (58) (27) (380) H (-) (-) H H (519) 

105 2409 54304 5104 62102 
(185) (0) (6) «n (-) H I-I I-) H (-) (192) 

30808 49009 1,08107 42004 4605 2,35403 
(334) (178) (611) (207) (16) (3) (2) (-) H (-) n ,351) 

009 1807 12506 60.4 12.0 217.6 
0) (1) (3) (1) (9) (-I (-I (-) (-) H (15) 

H (-I H (-) c-) I-I (-) H H H H 

N 
(J"1 
m 



Table 5. Canadian landings (mt) of groundfish taken by all types 
of gear in 1979 by INPFC area (Doc. 2325). 

Species Vancouver Charlotte Total 

English sole 179.73 889.68 1,069.41 
Rock sole 158.95 1,715.30 1,874.25 
Petrale sole 103.94 98.42 202.36 
Dover sole 112.48 748.10 860.58 
Rex sole 11 . 15 192.20 203.35 
Starry flounder 18.98 276.84 295.82 
Arrowtooth flounder 95.95 1,729.90 1,825.85 
Other flatfish 55.06 3.62 58.68 
Pacific cod 3,061. 51 6,492.02 9,553.53 
Lingcod 1,565.91 532.58 2,098.49 
Blackcod 671.29 1,359.35 2,030.64 
Poll ock 1,373.28 2,013.55 3,386.83 
Hake 818.49 818.49 
Pacific ocean perch 125.81 2,693.38 2,819.19 
Other rockfish 856.86 5,104.65 5,961.51 
Miscellaneous species ·45.84 168.70 214.54 
Dogfish 4,633.47 123.96 4,757.43 
Animal food 15.96 198. 11 214.07 
Reduction 36.92 203.27 240.19 

Total 13,941. 58 24,543.63 38,485.21 
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Table 6. Canadian landings (mt) of groundfish caught by gear 
other than otter trawl in 1979 by INPFC area 
(Doc. 2325). 

Gear and species Vancouver Charlotte Total 

Handline and troll 
Lingcod 817 .20 77 .70 894.90 
Pacific cod 26.88 3.88 30.76 
Rockfish 225.90 26.70 252.60 

Longline 
Dogfish 3,455.58 27.20 3,482.78 
Lingcod 29.90 4.51 34.41 
Pacific cod 5.60 3.54 9.14 
Rockfish 92.45 16.56 109.01 
Blackcod 118.10 . 158.71 276.81 
Miscellaneous species 14.33 2.66 16.99 

Trap 
Lingcod 2.51 1.14 3.65 
Rockfish 1.66 3.87 5.53 
Blackcod 409.84 1,067.55 1,477 .39 
Miscellaneous species 3.92 2.56 6.48 

Shrimp trawl 
Flatfish 5.48 5.48 
Lingcod 6.42 6.42 
Pacific cod 13.60 13.60 
Pollock 2.69 2.69 
Rockfish 21.01 21.01 
Arrowtooth flounder 2.76 2.76 
Miscellaneous species 1. 13 1. 13 

Total 5,256.96 1,396.58 6,653.54 



Table 7. ' Size dfstribution (gross tons) of vessels engaged'in the Canadian trawl fishery on the Pacific coast 
(Doc. 2324). 

Tonnage ~----Year 
class 1964 1965 1966 1967 1968 1969 1910 1911 1912 1973 1914 1915 1916 1911 1918 1919 

(A) All vessels 

<25 
25- 49 
50- 74 
75- 99 

100-149 
150-199 
200-299 
300-399 

~400 

27 
31 
11 
5 
6 
2 

19 
27 
15 
6 
5 
2 

17 
30 
16 
7 
1 
2 

15 
29 
19 
8 
8 
2 

12 
27 
18 
7 
8 
1 

13 
26 
17 
6 
7 
2 
1 

11 
20 
19 
5 
4 
4 
1 

13 
19 
18 
6 
3 
4 
1 

10 
15 
18 
6 
1 
4 
1 
1 

12 
21 
13 
1 
3 
4 
1 
1 

13 
16 
12 
12 
3 
1 
4 
1 

13 13 
15 19 
17 20 
14 . 14 
5 7 
5 6 
5 5 
2 3 

21 
23 
17 
15 
10 
5 
5 
4 
1 

19 
28 
14 
18 
11 
1 
5 
2 
3 

11 
25 
17 
20 
12 
8 
5 
2 
5 

Total vessels 82 74 79 81 73 12 64 64 56 62 68 76 81 101 101 111 
Avg. gr. tons 44.6 48.1 50.8 54.0 55.1 59.3 60.9 60.0 66.1 64.9 80.4 83.9 85.1 84.9 92.2 108.0 
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 8,573 9,863 11.985 

(8) Vessels fishing 6 months or longer in each year 

<25 
25- 49 
50- 74 
75- 99 

100-149 
150-199 
200-299 
300-399 

> 400 

12 
21 
10 
2 
3 
1 

12 
23 
10 
2 
3 
2 

8 
23 
16 
5 
5 
1 

5 
14 
13 
5 
3 
1 

3 
11 
17 
4 
5 
1 

4 
13 
16 
4 
3 
2 

4 
14 
11 
4 
1 
3 

4 
13 
14 
3 
1 
3 

3 
7 

11 
4 
1 
2 
1 

3 
9 
8 
5 
2 
1 
1 
1 

5 
5 
7 
3 
3 
3 
1 
1 

3 
10 
8 
8 
4 
4 
4 
1 

5 
9 
7 
1 
4 
5 
5 
2 

4 
8 
9 

10 
3 
3 
3 
3 

1 
8 
5 

10 
4 
6 
4 
2 
1 

10 
13 
6 
8 
7 
6 
4 
2 
2 

Total vessels 49 52 58 41 41 42 38 38 29 30 28 42 44 43 41 58 
Avg. gr. tons 45.9 48.4 54.5 55.9 59.7 61.2 60.0 61.1 70.9 75.7 88.1 96.7 107.9 100.8 111.1 111.7 
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 4,148 4,335 5,221 6.478 

N 
U1 
1.0 
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Table 8. Trawl a and trapb landings (mt) of shrimp and effort 
(days) for Canadian vessels by INPFC area 9 1979 
(Doc. 2329). 

Traw1 
lfiJI'FC areas Errort 

Charlotte 504 

Vancouver 2,902 

Total 3,406 

aprimarily Pandalus jordani. 

b Prima ri 1 y f.. P 1 a tyceros • 

Catch lfiJI'FC areas 
Trap 

Errort 

37 Charlotte 1 ,063 

360 Vancouver 5,975 

397 7,038 

Catch 

66 

249 

315 



Table 9. Estimated incidental catches of Pacific halibut (in numbers of fish and mt) by 
non-U.S. groundfish and joint-venture vessels in the Gulf of Alaska, 1979 (U.S. 
observer data) (Doc. 2333). 

To-fal 
Shumagin Chirikof Kodiak Yakutat Southeastern all areas 

Non-U.S. groundfish vessels 

JAPAN 

Small freezer trawlers 
number 930 2,315 12,845 4,565 2,741 23,396 
weight (mt) 6.52 23.00 112.01 67.16 37.68 . 246.37 

Large surimi trawlers 
number 517 64 4,809 0 0 5,390 
weight (mt) 2.34 0.64 27.77 0 0 30.75 

Large freezer trawlers 
number 8,051 0 13,316 3,535 11 ,033 35,935 
wei ght (mt) 39.90 0 135.52 35.87 105.67 316.96 

Longline vessels 
number 19,911 23,223 12,535 4,110 59,779 
weight (mt) 51.94 73.53 46.80 30.32 202.59 

U.S.S.R. 

Large freezer trawlers 
number 243 4,630 17,569 304 22,746 
wei ght (mt) 3.05 46.86 134.46 8.54 192.91 

POLAND 

. Large freezer trawl ers 
number 278 0 421 699 
wei ght (mt) 3.49 0 4.46 7.95 

..• conti nued N 
O'l 
-' 
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Table 9. Conti nued. 

Total 
Shumagin Chirikof Kodiak Yakutat Southeastern all areas 

REPUBLIC OF KOREA 

Large freezer trawlers 
number 34,243 54,059 7,278 95,580 
weight (mt) 105.46 1,262.29 169.95 1,537.70 

longline vessels 
number 568 862 35 1,465 
wei ght (mt) 1.42 5.95 0.24 7.61 

MEXICO 

All vessel classes 
number 151 503 3.918 79 4,651 
weight (mt) 4.23 2.99 24.42 1.09 32.73 

TOTAL 
number 64.892 30,735 65,413 67,514 21,087 249,641 
weight (mt) 218.35 147.02 485.44 1,411.22 313.54 2,575.57 

PERCENT 
by number 26.0 12.3 26.2 27.0 8.5 
by weight 8.5 5.7 18.8 54.8 12.2 

------------------------------------------------------------------------------------------------------
Joint-venture vessels 

U.S.-U.S.S.R. 
number 113 0 0 5 118 
weight (mt) .25 0 0 .07 .32 

U.S.-Republic of Korea 
number 4,962 47 5,009 
weight (mt) 20.65 .52 21 .17 

TOTAL 
number 113 0 4,962 47 5 5,127 
weight (mt) .25 0 20.65 .52 .07 21.49 



Table 10. Summary of IPHC tagged halibut released in 1979 by 
release area (Doc. 2330). 

Number 
Release area released 

Bering Sea 

1 133 
2 
3 
4 
5 

Northeast 
Paci fi c Ocean 

Shumagin 102 
Chirikof 2,046 
Kodiak 6,133 
Yakutat 1 ,184 
Southeastern 1,208 

. Charlotte 202 
Vancouver 
Columbia 
Eureka 

Total 11 ,008 

263 



Table 110 Summary of IPHC tagged halibut recovered in 1979 by area of release and recovery (Doco 2330). 

Release 
area 

Bering Sea 

1 
2 
3 
4 
5 

Northeast 
PacifIc Oceall 

Shumagin 
Chlrikol' 
Kodiak 
Yakutat 
Southeasterll 
Charlotte 
Vancouver 
Columbia 
Eureka 

Tohl 

Recovery are& 
Bering Sea Northe&st PaclflClOcean 
1 2 ]:4 5 Shumagin Chirikof Kodiak Yakutat Southeastern Charlotte Vancouver Columbia Eureka 

1 
17 
1 

19 

1 
4 

6 

f 

2 
8 
6 

17 

1 
18 
63 

84 

Unknown 

5 
3 
2 
7 

17 

Total 

J 

2 
23 
11 
26 
n 

145 

N 
0'\ 
~ 
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Table 12. Catch of rockfish by species and nation from the Gulf of Alaska during 1979 (U.S. 
observer data) (Doc. 2333). 

Ron-O.~~ess~' rockf; sh catches J!'le~ ... ictons) 
South 

Common name Ja~ U.S.S.R. Korea Poland Mexico Total Percent 

Bocaccio 11.8 0.9 1.6 14.3 0.12 
Canary 22.6 22.6 0.18 
Darkblotched 94.2 0.6 0.7 95.5 0.77 
Dusky 121.0 82.6 17.2 0.2 0.4 221.4 1.80 
Harlequin 114.9 28.2 143.1 1.16 
Longspine 

thornyhead 17.3 0.1 17.4 0.14 
Northern 158.7 486.7 20.0 0.2 0.2 665.8 5.42 
Pad fi c ocean 

perch 5,932.4 581.6 935.0 11.8 461.8 7,922.6 64.47 
Redbanded 19.0 0.2 0.2 19.4 0.16 
Redstripe 487.3 0.6 1.2 0.1 0.3 489.5 3.98 
Rougheye 441.8 1.0 3.1 2.8 448.7 3.65 
Sharpchin 266.3 3.2 16.8 286.3 2.33 
Shortraker 694.8 0.3 11 .6 9.0 0.2 715.9 5.83 
Shortspine 

thornyhead 885.7 6.8 199.3 3.6 1,095.4 8.91 
Silvergray 47.7 0.1 47.8 0.39 
Yelloweye 9.8 0.3 0.4 0.1 10.6 0.09 
Ye 11 owmou th 44.6 0.1 44.7 0.36 
Other rock fi sha 23.7 1.8 2.3 27.8 0.23 

Annual total 9,393.6 1,194.3 1,209.5 24.1 467.3 12,288.8 
Percent by nation 76.44 9.72 9.84 .20 3.80 

.•. continued 
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Table 12. Continued. 

Jofn-t-verittire- -cafClies 
COl11Tlon name OoS.-O.S.S.R. OoS.-Rorea 

Bocaccio 0.3 
Dusky 3.2 1.9 
Harlequin 0.4 
Northern 303 
Paci fi c ocean 

perch 19.3 36.6 
Redbanded 002 
Redstripe 2500 
Rougheye 0.4 
Sharpchin 1.2 
Shortraker 1.0 
Shortspine 

thornyhead 3.6 
Yel10weye 0.1 
Other rock fi sha 0.1 001 

Annual total 28.4 68.2 
Percent 29.4 7006 

aRefer to Table 13 for a definition of the Blother rockfish ll groupo 

r-I 111 

Total 

003 
501 
004 
303 

5509 
002 

2500 
004 
1.2 
1.0 

3.6 
0.1 
0.1 

96.6 

Percent 

0.31 
5.28 
0.41 
3042 

57087 
0.21 

25088 
0041 
1.24 
1.04 

3.73 
0.10 
0.10 

N 
0'1 
O'l 



II ----------m-I 

Table 13. Estimated catch of rockfish (mt) by species by non-U.S. and joint-venture fisheries off Washington, Oregon, and California, 1979 (Doc. 23321. 

Statistlcal area 
U.S.S.R. Pohnil Joint-venture 

S~ecies of rockfish Eure~a Col umliia Eureh Columliia Eure~a Columlila Total Percent 

Aurora Sebastes aurora 0.01 0.12 T 0.45 0.58 .06 
Black Ii melanops 2.15 0.15 2.30 0.23 
Bocaccio ~auds~lnus 1.19 5.88 0.37 1.38 0.36 0.77 9.95 0.98 
Canary Pfnnf¥er 0.13 27.24 0.01 8.59 0.21 2.17 38.35 3.79 
Chameleon I!fim-~s1 0.01 0.01 <0.005 
ChHipepper gooil1' 0.37 0.55 0.01 .02 0.01 0.96 0.09 
Copper • caur nus 0.04 0.04 <0.005 
Dark blotched crameri 0.52 13.36 0.01 1.65 0.01 15.55 1.54 
Dusky CTTlalUs 0.23 0.43 0.23 0.89 0.09 
Flag riilirhfnctus 0.13 0.13 0.01 
Greenspotted cfilorosHcius 0.01 0.01 <0.005 
Greenstr1 ped elongatus 0.11 0.18 T 0.29 0.03 
longspine thornyhead Sebastolo6us altfve1is 0.01 0.01 <0.005 
Olive Sebastes serranofiles 0.01 0.13 0.14 0.01 
Pacific ocean perch Ii alutus 2.74 38.54 0.01 14.87 0.61 56.77 5.61 
Pink eos- 5.66 2.56 8.22 0.81 
Red banded DaDcocki 2.45 20.01 0.31 0.08 22.85 2.26 
Redstripe H 

~rorfger 0.02 0.02 <0.005 
Rosethorn -elvomaculatus 0.01 0.35 5.22 5.58 0.55 
Rougheye aleuthnus 0.02 0.05 T 0.03 T 0.10 0.01 
Sharpchin " zacentrus 0.06 0.03 0.09 0.01 
Shortbelly " ~ 

0.02 2.54 4.01 0.11 0.04 6.72 0.66 
Shortraker " 0.C7 9.16 T 8.15 11.38 1.72 ore a s 
Shortspine thornyhead Sebastolobus alascanus 0.30 0.03 0.05 0.01 0.39 0.04 
Silvergray sebastes brevlsplnls 1.17 12.0P 0.01 6.20 0.02 19.48 1.93 
Splitnose h ill ~loproa 0.01 T 0.01 <0.005 
Stripetafl " saxicoh .01 T .01 <0.005 
Vermillion mfnlatus 0.73 0.06 0.79 0.08 
Widow H entomelas 40.18 442.95 4.79 60.31 25.92 14.22 588.37 58.18 
Yell oweye rulierrfmus 0.01 1.27 0.02 0.90 2.20 0.22 
Yellowmouth reeilf 0.02 0.50 0.05 T 0.57 0.06 
Yellowtail " lTaYTdus 0.08 156.40 0.06 28.47 27.67 212.68 21.03 

Total 49.30 740.30 5.30 143.90 26.60 46.00 1,011.40 

T = trace 

N 
0'\ 
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Table 14. Average CPUE of Pacific ocean perch by areas and depth 
intervals in the western Gulf of Alaska in kg/hr 
(Doc. 2334). 

Area 
Depth (m) Kodiak .Chirikof Shumagin 

101-150 0 0 

151-200 18 49 53 

201-250 238 325 356 

251-300 116 35 51 

301-500 2 * 
151-500 115 98 131 

*No sampling 



Table 15. Average CPUE 1n kg/hr of rockfish species other than Pacific ocean perch by area and depth interval in the western Gulf of Alaska 
(Doc. 2334). 

~rea 
roara~ CIiTr'i~of --SIiUiiiaQin- ---- -----

Species 
11)1':---151-201- -Z5F-- 301-
150 200 250 300 500 Tota1 a 

Depth Iml Depth Iml 
101- 151- 201- 251- 301- 101- 151- 201- 251- 301-
150 200 250 300 500 Total a 150 200 250 300 500 Totala 

Dept"liiiJ 

Sebasto10bus alascanus 3 28 45 32 24 7 40 73 15 * 60 82 38 

Sebastes aleutfanus 14 4 8 66 8 * 4 28 27 9 * 4 40 11 

S. borealis 5 24 2 8 21 3 10 3 

S. polyspfnus 3 fi * * 3 * 25 4 * 10 5 3 * 3 

S. cl1iatus 2 10 2 5 7 6 4 

S. babcockl * * * * * * * 
S. brevfspfnis * '" 
S. entomelis * '" 
§.. crameri * 
S. varlegatus * * * 
S. zacentrus .,. * * * 

aSum of all standardized catches (per hour of fishing) divided by sum of fishing effort for the area. 

* = No sampling. 

1--,---- ---~l 
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Year 

1964 
1965 

Table 16. Historical catch of Pacific ocean perch, in thousands of metric tons, in the 
northeastern Pacific (Doc. 2312). 

Gul f of Al aska Eastern Pacific 

Total Japan U.S.S.R. Total Japan U.S.S.R. 

240.7 10.7 230.0 10.0 
344.7 38.8 306.0 48.3 34.0 

1966 . 198.8 63.0 135.8 64.3 0.1 51.8 
1967 121.2 54.7 66.5 67.5 16.0 44.2 
1968 99.4 54.2 45.2 52.8 22.3 23.6 
1969 74.3 55.5 18.8 23.6 11.9 4.2 
1910 44.3 44.3 0.0 18.4 7.2 2.8 

1971 74.5 44.8 29.7 14.4 5.2 3.4 
1972 76.0 52.0 24.0 17 .0 7.8 2.6 
1973 55.4 49.8 5.6 18.9 6.6 8.0 
1974 46.5 35.5 11.0a 18.4 
1975 42.4 32.4 10.Ob 12.0 

11.5 2.5a 
5.6 2.5b 

1976 46.4 36.4 10.0b 9.9 3.5 2.5b 
1977 21.0 19.2 1.8 7.6 2.1 0.1 
1918 3.9 0 
1979 6.5 0 

North 
America 

10.0 
14.3 

12.3 
7.3 
6.9 
7.5 
8.4 

5.8 
6.6 
4.3 
4.4 
3.9 

3.9 
5.4 

Gulf of Alaska: area between Shumagin and Southeastern, namely almost all equal to the U.S. Waters. 

Eastern Pacific: area between Charlotte and Conception. 

alncluding the catch of rockfishes other than Pacific ocean perch. 

bCatch quota of rockfishes, including Pacific ocean perch, regulated by U.S.-U.S.S.R. Fishery 
Agreement. 

N 
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o 



Year 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

I-I ----m 

Tabl e 17. CPUE of Pacific ocean perch caught by Japanese frozen-fish factory trawlers in the 
northeastern Pacific {tons per hour} {Doc. 2312}. 

~---.-- ~---.... -

South-
Shumagin Chirikof Kodiak Yakutat eastern Charlotte Vancouver 

1.215 1.174 1.110 1.336 1.926 1.474 1.208 

0.973 1.085 0.951 1.093 1.525 2.731 0.381 

0.964 0.918 0.846 0.518 1.293 1.583 0.212 

1 .612 2.069 1.197 0.773 1.160 1.120 0.803 

0.514 0.894 0.435 0.469 1.141 1.128 0.000 

0.123 0.119 0.091 0.119 0.563 

0.182 0.145 0.102 0.265 0.834 

N 
"-J ...... 



Table 18. Historical catch of rockfishes other than Pacific ocean perch, in metric tons, in the 
northeastern Pacific (Doc. 2312). 

GurTof -Alaska---- --~----~ ---- -- ----canadi an Wet ters 
(Shumagi n-Southeastern) (Charlotte-Vancouver) 

Grand North North 
Year total . Total Japan America U.S.S.R.a Total Japan America U.S.S.R.a 

1967 89,779 66,638 148 5 66,485 23,141 172 3,456 19,513 
1968 62,644 46,270 1,077 7 45,186 16,374 1,699 5,513 9,162 
1969 32,815 20,273 1,439 10 18,824 12.542 1,410 8,985 2,147 
1970 8,027 754 745 9 Ob 7,273 469 5,990 814 

1971 38,808 31,262 1,536 26 29,700 7,546 428 5,783 1,335 
1972 33,608 26,070 1,987 72 24,011 7,538 619 6,518 401 
1973 25,838 13,053 7.319 88 5,646 12,785 6,338 5,869 578 
1974 27,209 10,352 4,030 90 6,232 16,857 11 ,917 4,870 70 
1975 20,386 11,452 9,596 99 .1,757 8,934 4,731 4,116 87 

1976 22,046 10,967 9,635 148 1,184 11 ,079 4,227 6,726 126 
1977 15,130 2,238 2,095 143 _c 12,892 907 11 ,985 _c 
1978 770 88 
1979 2,199 72 

aIncludes Pacific ocean perch. 

bUnknown because reported in the other species. 

CNot available. 

i r- !III 
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Table 19. 

Area 

Shumagin 

Chirikof 

Kodiak 

Yakutat 

Southeastern 

Charlotte 

Vancouver 

Columbia 

Eureka 

Monterey 

Concept ion 

Catch and CPUE of rockfishes other than Pacific ocean perch caught by Japanese fleets 
in the northeastern Pacific. Catch (mt) and CPUE (mt per hour) based on the 
frozen-fish factory trawlers (Doc. 2312). 

1975 1976 1977 1978 1979 
Catch CPUE Catch CPUE Catch CPUE Catch CPUE Catch CPUE 

469 0.113 997 0.330 165 0.051 55 0.018 56 0.018 

173 0.042 226 o. 123 67 0.020 60 0.023 12 0.014 

670 0.084 1,229 o. 137 325 0.027 177 0.016 67 0.010 

4,268 0.241 3,532 0.265 545 0.045 166 0.019 349 0.060 

3,291 0.459 3,238 0.487 644 o. 143 150 0.078 943 0.230 

4, 175 1.257 3,726 1.293 858 0.441 

1,296 0.777 337 0.913 36 0.018 49 0.135 35 0.130 

195 0.226 191 O. 191 

15 0.263 1 0.091 

868 0.461 685 0.412 

N 
-.....! 
W 



Table 20. Percent of yearly recoveries of blackcod at various distances from release areas off 
the west coast of the Queen Charlotte Islands (Doc. 2326). 

Tolal 
Tagging Recovery numbers % recoveries from release area 

<50 km {no. } 50-200 km {no. ) >200 km (no. ) year year recovered 

1977 1977 132 89.4 ( 118) 8.3 (11 ) 2.3 (3 ) 

1978 622 86.5 (538) 9.5 (59) 4.0 (25) 

1979 206 54.9 ( 113) 24.8 ( 51) 20.4 (42) 

1978 1978 208 91.3 (190) 8.2 . ( 17) 0.5 (l) 

1979 146 69.2 ( 101) 20.5 (30) 10.3 (15 ) 

1979 1979 441 81.4 (359) 14.3 (63) 4.3 (19) 

N 
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Table 21. Percent of yearly recoveries of blackcod at various distances from release areas 
off the west coast of Vancouver Island (Doc. 2326). 

Total 
Tagging Recovery numbers % recoveries from release area 
year year recovered <50 km {no. J 50-20<:> km {no. } >200 km 

1977 1977 6 66.7 (4) 33.3 (2) 0 

1978 11 36.4 (4) 63.6 (7) 0 

1979 32 56.2 (18) 18.8 (6) 25.0 

1978 1978 19 79.0 (15) 10.5 (2) 10.5 

1979 137 78. 1 ( 107) 8.0 (11 ) 13.9 

1979 1979 319 84.0 (268) 9.4 ( 30) 6.6 

---,--,-- ----mlllr------------------

{no. J 

(O) 

( O) 

(8) 

(2) 

(19) 

(21) 

N 
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Table 22. Number of tagged blackcod recovered and the distance travelled by time free, which 
were released during U.S.-Japan longline and pot survey in the Aleutian region and 
Gulf of Alaska in 1978 and 1979 (Doc. 2357). 

Dls tanc-e-travelTe-di n nautfcarmn es 
Months free 0-30 31-60 61-120 121-2tlO 2tll-tlSO tlS1-960 961-1,920 Total 

1978 rel ease 

0- 3 2 3 1 1 7 
4- 6 
7-12 15 1 3 4 8 10 41 

13-18 7 1 2 2 3 1 16 
19-24 1 2 1 3 1 8 

Total 23 5 8 7 14 13 2 72 

1979 re1 ease 

0- 3 19 4 7 4 4 1 39 
4- 6 7 2 2 3 3 17 
7-12 5 4 3 2 3 6 23 

Total 31 10 12 9 7 10 79 

I'V 
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Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 23. Annual catch (mt) of pollock by nation and U.S. joint 
ventures, 1964-79 (Doc. 2334). 

Japan U.S.S.R. R.O.K. Pol and Mexico Total 

1,126 Unknown 1,126 

2,749 II 2,749 

8,932 II 8,932 

6,276 II 6,276 

6,164 II 6,164 

17,553 II 17,553 

9,343 II 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 1,256 120,376 

25,900 41,881 28,198 1,229 97,208 

29,354 14,871 19,840 18,764 8,676 92,088a 

alnc1udes U.S. joint-venture catch of 583 mt. 
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Table 24. (PUE of pollock caught by Japanese fIshery In the Gulf of Alaska, mt per·hour (Doc. 2312). 

Sliinaardlzei! 
Suriml factory trawl frozen-fish factory trawl (Frozen-fish 

(GRY) (GRT) factor~ trawl) 
505- 1,005- 1,505- 2,505- 3,505- 4,505- 305- 405- 505- 1,005- 1,505- 2,505- 3,505- 2,105-

Year 1,004 1,501 .. 2.504 __ -.l._~04 4,504 354 504 1,004 1,504 2,504 3,504 4,505 __ 3,504 

1973 8.492 7.906 10.578 0.003 0.012 0.029 0.220 0.211 0.095 0.211 

1974 5.429 12.706 8.156 0.020 0.014 0.1)40 0.286 0.737 0.030 0.317 

1975 7.463 0.013 0.013 0.053 0.598 0.630 0.061 0.446 

1976 15.333 10.915 0.022 0.020 0.377 0.753 0.050 0.495 

1977 17 .030 12.307 0.520 0.815 0.300 0.610 1.281 1.313 0.779 0.951 

1978 6.219 6.630 0.393 0.277 0.495 0.653 1.926 1.511 0.746 1.466 

1979 5.470 0.284 0.358 0.591 0.764 0.909 1.078 0.189 1.076 
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Year' 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Table 25. Catch and catch-per-unit of effort (mt per one hour) of pollock by directed 
Japanese trawl fisheries on pollock in the western Gulf of Alaska (1973-79). 
Catch-per-unit of effort is based on catch and effort of stern trawlers (vessel 
classes 7 and 9a) in statistical blocks and months where the pollock catch was 
50 percent or more of the total fish catch (Doc. 2334). 

Period 
January-May .. -JUne-September October-December 
797 9 

~ CIF . C CIF C 'CIF C CIF 
7 .. -~ 

-'C"'----=--'C""""l=-F - C C IF 

SHUMAGIN INPFC AREA 

583 8.83 282 2.0 298 21.29 

. 619 1.68 

139 2.67 140 10.00 952 25.73 

1,231 2. 17 

260 2.63 

•.. continued 
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Table 25. Continued. 

Period 
January-May June-September Octo6er-December 

7 9 7 9 7 9 
Year C C7F C C7F C OF C C7F C e7F C OF 

CHIRIKOF-KODIAK INPFC AREAS 

1973 1,675 7.94 1,555 10.51 380 2.41 

1974 519 2. 16 7,734 7. 12 277 1.91 6,605 8.67 109 2.27 5,352 8.63 

1975 1,774 1.90 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 12.09 

1978 1,648 2.01 305 6.63 4,621 1.65 3,208 7.60 

1979 10 ,821 4.58 7,963 8.23 

aVessel class 7 has gross tonnage between 2,505 and 3,504 and that of vessel class 9 of 4,505 
and greater. 

1 I I,ll 

N 
co 
o 



Year 

1978 

1979 

1978 

1979 

Table 26. Catch and catch-per-unit of effort (mt per one hour) of 
pollock by directed U,.S.S.R. trawl fisheries on pollock 
in the western Gulf of Alaska (1978-79). Catch-per-unit 
of effort is based on catch and effort of BRMT vessels 
in statistical blocks and months where the pollock catch 
was 50 percent or more of the total fish catch 
(Doc. 2334). 

Period 
January-May June-September 

e elF e elF 

SHUMAGIN INPFC AREA 

1,231 

427 

1,622 

2. 17 

3.50 5,996 4.71 

CHIRIKOF-KODIAK INPFC AREAS 

2.00 4,621 

4,324 

1.65 

2.68 

October-December 
e elF 

3,208 

121 

7.60 

1.49 
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Table 27. Annual catch in metric tons of Pacific cod in the Gulf of Alaska by INPFC area for 
Japan, Mexico, Poland, R.O.K., U.S.S.R., and U.S. from 1971 to 1979 (Doc. 2334). 

Nation! Year 
INPFC Area 1971 1972 1973 1974 1975 1976 1977 1978 1979 

JAPAN --
Shumagin 119 167 329 689 1,451 1,542 377 4,073 3.067 
Chirikof 57 83 957 614 746 492 296 3,537 5,598 
Kodiak 262 453 972 1, 185 694 760 457 971 1,414 
Yakutat 23 70 332 440 362 479 285 199 294 
Southeastern 0 43 15 44 27 35 13 66 55 

Total 461 816 2,605 2,972 3,280 3,308 1,430 8,846 10,428 

MEXICO 

Shumagin 100 
Chirikof 376 
Kodiak 463 

Total 0 0 0 0 0 0 0 0 939 

POLAND 

Shumagin 9 
Chirikof 118 
Kodiak 14 

Total 0 0 0 0 0 0 0 14 127 

R.O.K. 

Shumagin 1,361 788 
Chirikof 8 
Yakutat 49 
Southeastern 7 

Total 0 0 0 0 0 0 0 1,369 844 

••• continued 
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Table 27. Continued. 

Nation! -~ ----- -- ---- --- Year 

INPFC Area 1971 1972 1973 '97ll 1975 1970 1977 1978 1979 

U.S.S.R. 

Shumagin 739 40 309 267 196 86 6 
Chirikof 829 b 0 514 50 995 165 
Kodiaka 176 2,696 1,732 2,096 2,226 1,520 279 60 663 
Yakutat 95 b 16 694 0 0 0 

Total 176 2,696 3,395 2,136 2,551 2,995 525 1 ,141 835 

U.S. 

Shumagi n 0 36 0 2 1 13 53 64 11 
Chirikof 0 0 0 1 42 52 16 167 279 
Kodiak 12 10 28 71 40 96 140 443 1,345 
Yakutat TR 0 0 2 . 10 8 6 2 52 
Southeastern 7 15 31 67 34 52 55 107 86 

Total 19 61 59 143 127 221 270 783 1,773 

Grand total 656 3,573 6,059 5,251 5,958 6,524 2,225 12,153 14,946 
Percent total 

groundfish catch 0.5 1.8 3.4 2.6 3.3 2.2 1.2 7.4 8.6 

aReported as Western Gulf in 1971 and 1972 which included INPFC areas: Shumagin, Chirikof, and Kodiak. 

bCatch, if any, included in !lother species" category. 

TR = trace. 
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Table 28. Historical catch of flatfishes, in metric tons, in the northeastern Pacific. 
Figures in parentheses are preliminary (Doc. 2312). 

Gul f of Al aska Canadian Waters 
Grand (Shumagin-Southeastern) (Charlotte-Vancouver) 

Year total Total Japan O.S.d Canadad . Total Japan O.S.d Canadad U.S.S.R. 

1968 13,898 3,554 3,550 4 10,344 1,035 9,309 
1969 11,693 2,281 2,274 7 9,412 686 3,857 4,869 
1970 11 ,981 3,396 3,392 1 8,585. 313 2,795 5,477 

1971 10,718 3,050 3,050 7,451 143 2,307 5,001 217 
1972 14,018 4,924 4,855 69 6,701 137 2,813 3,751 2,393 
1973 27,660 17 ,648 17 .198 450 7,770 434 3,723 3,613 2,242 
1974 18,918 11 ,095 10,762 333 7,823 144 3,998 3,681 
1975 11,737 2,687 2,684 3 9,050 85 3,509 5,456 

1976 (3,013) (2,743) 2,743 (270) 270 
1977 (19,575) (17,698) 17,698b (77) 77 
1978 (15,354) (15.352) 15.352b (2) 2 
1979 (14,505 ) (14,503) 14,503b ( 2) 2 

aFrom INPFC Statistical Yearbook. 

bCatch quota regulated by Foreign Fishery Regulation of u.S. 
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Figure 2. Geographical distribution of annual effort of stern trawl (in hours) in 
1979 calendar year (Doc. 2302). 
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Year 1979 

Total 97,034 ( .. 

Shwnagin 20,233 (20.9) 

Chirikof 28,372 (29.2) 

Kodiak 22,649 (23.3) 

Yakutat 17,100 (17,6) 

Southeastern - ( -) 

Charlotte 4,277 ( 4.4) 

Vancouver 3,452 ( 3.6) 

Unknown 963 ( 1.0) 

1978 

89.081 ( .. 

27,432 (30.8) 

17,138 (19.2) 

12,868 (14.4) 

18,603 (20.9) 

-- ( -) 
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Figure 3. Geographical distribution of annual effort of longline (in 10 hachi) in 
1979 calendar year (Doc. 2302). 
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Growth curves showing the variation in growth of some 
blackcod stocks sampled in 1979-80 off the west coast of 
British Columbia. Two samples from the west coast of 
Vancouver Island are included (C,D) to show the 
differences in size and age that can occur between 
samples collected in the same location. 

(A) West coast of the Queen Charlotte Islands: male -- K=0.47, 
L~=65.5, t o=0.14; female -- K=0.16, L~=80.8, t o=-3.5l. 

(8) Inlets east of Queen Charlotte Sound: male -- K=0.26", 
L~=64.6, t o=-2.91; female -- K=O.16, L~=81.6, t o=-3.96. 

(C) West coast of Vancovuer Island: male -- K=0.43, L~=56.0, 
to=-0.22; female -- K=0.19. Loo=69.5, t o=-0.99. 

(D) West coast of Vancouver Island: male -- K=0.29, 
L~=65.7. t o=-1.75; female -- K=0.14, L~=8l.7, t o=-3.93. 
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INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

27th Annual Meeting--1980 

Anchorage, Alaska, 1980 November 4 

REPORT OF THE SUB-COMMITTEE ON KING AND TANNER CRAB 

1980 October 31 

1. INTRODUCTION 

APPENDIX 3 
(Doc. 2352) 

Pursuant to discussions of the 1979 meeting, this report was 
prepared by R. Otto of the United States as rapporteur. This report's 
format differs from that of past years and is intended to be more 
compatible with the format of other sub-committee reports. 

2.. PARTICIPANTS 

National sections designated the following to participate in 
the sub-committee meetings: 

JAPAN 

UN !TED STATES 

Member 
Advisers 

Member 
Advisers 

H. 
r. 
M. 
O. 

R. 
J. 
M. 

Fujita 
Ikeda 
Miyahara 
Sano 

Otto 
Reeves 
Eaton 

Dr. J. Reeves of the United States was selected as chairman. 
Ms. Akiko Ono and Ms. Chihiro Okazaki served as interpreters. 

3. ADOPTION OF AGENDA 

The agenda contained in Doc. 2280 was adopted without 
modification. 
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4. TERMS OF REFERENCE 

The sub-committee notes that the terms of reference 
(Doc. 2280) have been expanded to include species other than those 
traditionally harvested, as was recommended at the 1979 meeting. No 
further changes in the terms of reference were contemplated. Terms of 
reference were as follows: 

(1) To carry out the fullest possible exchange of basic 
statistical and biological information on stocks of king and 
tanner crab and other species of crab of potential commercial 
importance (principally of the genera Erimacrus and 
Telmessus) 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 

5. REVIEW OF DOCUMENTS 

A totaT of 16 documents were reviewed by members of the 
sub-committee. These documents were 2307, 2308, 2309, 2310, 2314, 
1315, 2336, 2340, 2341, 2360, 2363, 2364, 2365, 2366, 2367, and 2368. 
Titles of all documents are contained in Doc. 2349. 

6. CURRENT STATUS OF EASTERN BERING SEA KING CRAB RESOURCES 

(1) Fishery Restrictions 

(a) Foreign Fisheries 

Foreign fishermen have been prohibited from participating in 
directed fisheries for king crabs within the United States 200 mile 
zone since 1977 when the Fishery Conservation and Management Act 
(FCMA) of 1976 went into effect. Additional regulations require that 
king crab taken in other fisheries must be returned to the sea. 

(b) United States Fisheries 

United States fishermen are regulated in harvesting king 
crabs in the Bering Sea by seasons, size limits, and harvest 
guidelines. Only male crab may be retained. These restrictions 
differ according to species and area (Fig. 1) and since 1977 have 
included the following: 
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Size 1 imit Guideline harvest 
Year Season (carapace width) (mt) 

Southeastern Bering Sea red king crab 

1977 Sept. 15-Apri1 15 165 mm 24,954-38,566 
1978 Sept. 15-April 15 165 mm 27,027-40,834 
1979 Sept. 10-April 15 165 mm 27,027-49,909 
1980 Sept. 10-Apri1 15 165 mm 31,760-54,446 

Pribi10f Island blue king crab 

1977 Sept. 15-Apri1 15 165 mm 2,268-3,629 
1978 Sept. 15-April 15 165 mm 2,268-3,629 
1979 Sept. 10-Apri1 15 165 mm 2,268-3,629 
1980 Sept. lO-April 15 165 mm 2,268-3,629 

Northern district red king crab 

1977 . June 07-Sept. 3 113 mm None 
1978 July 15-Sept. 3 121 (11m 181- 453 
1979 July 15-Sept. ~ 121 mm 907 -1,361 
1980 July 15-Sept. 3 121 mm 0- 453 

Northern district blue king crab 

1977 June 07-Sept. 3 140 mm None 
1978 July 15-Sept. 3 140 mm 680-1,361 
1979 JUly 15-Sept. 3 140 mm 680-1,361 
1980 July 15-Sept. 3 140 mm 680-1,361 

(2) Commercial Fisheries 

(a) Japan 

Commercial effort by Japanese motherships for eastern Bering 
Sea king crabs began in the early 1950s (some exploratory fishing 
occurred earlier). Catches increased rapidly and peaked in 1964 
(Table 1). Catch rates were generally high during this period (Table 
2). Average size decreased in the initial three to four years of the 
fishery and then stabilized from 1953 to 1964 (Table 3). The years 
from 1965 to 197¢ are characterized by progressively decreasing catch, 
catch rates, and average size. Most of the catch was red king crab 
(Para1ithodes camtschatica) during the history of the fishery, 
although the blue king crab (f. platypus) also entered the catch. 
Catches in the final years of the fishery were largely taken as 
incidental catch in tanner crab pot fisheries. 
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(b) U.S.S.R. 

Soviet fishermen entered the eastern Bering Sea crab 
fisheries in 1959 and continued fishing until 1971. Trends in catch 
and catch per unit effort during this period were about the same as 
those in the Japanese fishery, although Soviet catches and catch rates 
were lower than those of Japan in almost any given year (Tables 1 and 
2). Average size data for the Soviet fishery ;s inadequate (Table 3). 

(c) United States 

The United States began fishing in the late 1940s and early 
1950s, however, catches were less than 500,000 crab until 1968. U.S. 
catches increased rapidly and new records were established annually 
each year from 1970 onward (Table 1). Until 1966 most of the catch 
was taken in trawls. 

Southeastern Bering Sea red kinr crab: Catch rates in the 
U.S. pot fishery decreased from 1966 to 969 and then increased 
steadily from 1970 until 1975 (Table 2). Catch rates have fluctuated 
from 1976 to 1979. The 1979 CPUE was an all time record high. 
Average size in the U.S. fishery was very stable from 1969 until 1975 
but has tended to increase since. 

The 1979 southeast Bering Sea red king crab fishery began 
September 10 and closed on October 14. A total of 236 vessels were 
involved and 315,226 pot lifts yielding 16.80 million crabs 
(48,910 mt). Catch per pot l;~t was 53 crab (Table 2) averaging 152.0 
mm in carapace length (Table 3). 

Pribilof Island blue king crab: Catches have fluctuated only 
mildly since 1976 (Table 1). Catch rates have decreased slightly over 
the same period and average size has been stable (Tables 2 and 3). 

The 1979 Pribilof Island blue king crab fishery opened in 
mid-September and closed in January 1980 (Doc. 2368). The 1979 
harvest was 776,254 crabs (2,719 mt) by 46 vessels. Effort was 
112,989 pot lifts for an average of 9 crab per pot lift. The crab 
averaged 155.9 mm carapace length. The 1980 fishery is underway at 
this writing. Pribilof blue king crab stock abundance appears to be 
stable (Docs. 2367 and 2368). 

Northern district fisheries: Red king crab fisheries in this 
area are, for the most part, concentrated in the Norton Sound area. 
Blue king crab fisheries are largely centered around St. Matthew 
Island. Both fisheries are very small relative to fisheries in 
southern districts (Table 1). These fisheries have occurred only from 
1977 onward. 

The 1980 harvest of red king crab from the northern district 
was 333,452 crab (520 mt) as compared to 991,550 crab (1,372 mt) in 
1979. The decline in catch was due to a change in fishery regulations 
~Doc. 2368). 
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The 1978 northern district blue king crab fishery produced 
410,398 crab (847 mt). Effort was 43,754 pot lifts by 22 vessels for 
an average CPUE of 9 crab per pot lift. Since 1978, there has been 
little interest in fishing this stock and catches have been less than 
100 mt (Doc. 2368). 

(3) Surveys 

( a ) Japan an d th e U. S . S . R 

Neither country has conducted surveys directed at evaluating 
king crab abundance in the last five years. Some blue king crab are 
taken in the course of Japanese crab surveys and these data have been 
made available to U.S. scientists for the 1979 survey. 

(b) United States 

Southeast Bering Sea red king crab: The United States has 
conducted multi-purpose trawl surveys over the habitat of red king 
crab south of 580 N each year since 1969 (Doc.- 2367). Trends in 
abundance of large males (greater than 134 mm carapace length) have 
been almost identical to those in CPUE (Table 2). The abundance of 
crab in the pre-recruit size ranges (110-134 mm, 120-134 mm) show a 
general decline from 1977 onward. More detailed size frequency 
informati~n (Doc. 2364) indicates that recruitment will decline going 
into 1981. . 

Pribilof Island blue king crab: Surveys of Pribilof Island 
blue king crab have been continuing since 1974 (Table 5). There are, 
however, no consistent correlations between estimated abundances of 
various size groups. The abundance of large (greater than 134 mm) 
males is apparently stable from 1977 onward, as is consistent with 
fishery data (Doc. 2368). 

Northern districts: The time series of surveys north of 
580 extends from 1978-1980 in the St. Matthew Island area. Surveys 
of Norton Sound were made in 1976 and in 1979 (Doc. 2368). Time 
series of abundance estimates are either short or intermittent. 
Trends in abundance were not evaluated. 

(4) Incidental Catch 

The sub-committee discussed incidental catch of king crab in 
trawl fisheries (Doc. 2336). Based on U.S. observer data the 
estimated incidental catch of king crab has been: 549,623 crab in 
1977,1,277,931 crab in 1978, and 1,007,796. crab in 1979. Most of the 
incidental catch (91. 4%) is Lithodes spp. for which there are no 
eastern Bering Sea fisheries. The effect of incidental catch on red 
and blue king crab stocks has not been fully evaluated but is 
considered negligible. 
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(5)- Biological Studies 

There were no documents submitted concerning specialized 
biological studies of king crab populations. Distributional 
information for various size groups indicates that there has been 
little change over the past two years (Doc. 2367). The exploitable 
portion of the southeast Bering Sea stock has been very concentrated 
over the past two years. Geographic distribution of catches (Doc. 
2368) shows that survey and fishery data are well correlated. 

(6) Status of Stocks 

(a) Red King Crab 

In the southeastern area, trends in CPUE (Doc. 2368) and 
survey derived abundance estimates (Doc. 2364) are nearly parallel 
since 1970. The trend has been towards increasing abundance of legal 
sized crab (Tables 2 and 4). Catches have established all-time 
records each year since 1975 (Table 1). According to survey 
information there has been a trend toward decreasing abundance of 
pre-recruit crab that will probably continue into 1981 (Doc. 2367). 
Although recent catches, catch rates, and average sizes have been 
increasing, declines in recruitment and consequent reduction in 
exploitable stock are expected to affect the fishery in the near 
future. 

In the northern district, there is no time series of survey 
data from which to estimate abundance. What little survey data that 
exists is inconsistent (Doc. 2368). Fluctuations in catch largely 
reflect regulatory measures. For the past three years, CPUE has 
decreased while average size has increased (Tables 2 and 3); and it is 
possible that a modal group is passing through the fishery. Trends in 
abundance and recruitment are not clear due to the small amount of 
survey data and the recent development of the fishery. 

(b) Blue King Crab 

Catch in the Pribi10f Islands has been stable over the past 
four years while CPUE has declined only slightly. Average size has 
also been stable. Survey estimates indicate a stable number of 
legal-size males but indicate low abundance of pre-recruits. 
Estimated abundance of pre-recruits has not, however, been well 
correlated with future abundance of legal-sized crab and the status of 
this stock is not clear. 

There has been little interest in northern district blue king 
crab fisheries over the past two years and catch statistics largely 
reflect this fact. There was no consideration of survey abundance 
estimates. Distribution appears stable (Doc. 2367). Information is 
insufficient to evaluate the status of northern district stocks. 
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7. CURRENT STATUS OF EASTERN BERING SEA TANNER CRAB RESOURCES 

(1) Fishery Restrictions 

(a) Foreign Fishery 

Japan is the only nation that has been allocated a quota 
under the Fisheries Conservation and Management Act. The Japanese 
fishery was restricted to tanner crabs in 1977 and is prohibited from 
taking female crab. Tanner crabs taken incidentally in other 
fisheries must be returned to the sea. There are no regulations 
concerning legal size. Recent area and quota restrictions were as 
follows: 

Year Area Quota (mt) 

1977 We s t 0 f 164 oW, 12,500 
North of 55 030 ' N 

1978 West of 1640W, 15,000 
North of 58oN, 
and West of 1730W, 
North of 55 030 ' N 

1979 II 15,000 

1980 West of 1640W and 7,500 
North of 580 N 

Quotas include Chionoecetes bairdi, C. opilio and hybrid 
tanner crabs. 

(b) United States Fishery 

United States fishermen are restricted in fishing for tanner 
crab (C. bairdi) in the Bering Sea by seasons, size limits, and 
harvest guidelines. The following is a list of restrictions imposed 
on U.S. fishermen fishing for C.bairdi since 1977. 

Year 

C. ba irdi 

1977 
1978 
1979 
1980 

Season 

Nov. l-June 15 
Nov. l-June 15 
Nov. l-June 15 
Nov. l-June 15 

Size 1 imit 
(carapace width) 

140 mm 
140 mm 
140 mm 
140 mm 

2352-App.3--7 

Guideline harvest 
(mt) 

None 
29,038-40,381 
18 , 148-31 ,760 
12,704-16,333 

295 



296 

Sex and season regulations for the C. opilio fishery were 
implemented in 1977. The legal ~. opilio season extends from November 
1 to August 15. Additionally, retention of female crab of either 
species is prohibited. 

(2) Commercial Fisheries 

(a) Fisheries Prior to 1978 

Japan: Incidental harvest of tanner crabs by the Japanese 
mothership crab fishery began in the 1950s. Catches in early years 
were small and statistical data was lacking prior to the inception of 
directed fisheries in 1965. Originally the fishery was conducted with 
tangle nets, but pots became the dominant gear as the fishery 
expanded. Sharp increases in catch and CPUE (Table 6) for both 
fisheries suggest that development of tanner crab fisheries was 
rapid. Tangle net effort ceased in 1972 as a result of bilateral 
agreements between Japan and the United States. Interpretation of 
trends in catch, CPUE, and average size for this fishery for stock 
assessment is difficult because species composition data are lacking. 
Largely as a result of bilaterally negotiated area restrictions, the 
proportion of C. bairdi in Japanese catches probably decreased 
throughout the-period from 1965 to 1977. Catch trends largely 
reflect negotiated quotas from 1972-77. 

U.S.S.R.: The Soviet tangle net fishery also started in 1965 
and expanded rapidly until 1969. Catch, CPUE, and effort all declined 
somewhat from 1969 to 1972. The U.S.S.R. left the fishery in 1972 
when tangle nets were prohibited by bilateral agreement. Tren'ds in 
catch and CPUE parallel those in the Japanese fishery but both were 
genera1ly lower. Considering the areas fished~ catch rates probably 
reflect abundance of C. bairdi. 

United States: Catches of tanner crab by U.S. fishermen were 
entirely c. bairdi throughout the period from 1968 through, 1977. 
Until 1970, catch was incidental to king crab fishing and large 
fluctuations in CPUE probably do not reflect abundance. Catch began 
to increase in 1975 and 1976 as directed fisheries were developed. 

(b) Fisheries, 1978 to 1980 

The implementation of the FCMA in 1977 caused rapi d 
transitions. There was some overlap in U.S. and Japanese fisheries in 
1977 but since that time regulations have been promulgated which 
separated the grounds fished by the two nations. Japanese fishery 
statistics for portions of the 1977 grounds that fell in the 1978-79 
quota areas are included here for purposes of comparison (Table 7). 
In areas open to Japanese fishing since 1978, populations of C. opilio 
are large relative to those of C. baird;. Those fished by the United 
States contain almost all commercially important concentrations of C. 
bairdi as well as a majority of commercially important C. opilio -
stocks. -
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Japanese fisheries: Catch and effort trends in the 
mothership fishery reflect changing fishing areas and quotas 
(Table 7). In response to a declining quota, for example, only one 
mothership fished in 1980. Catch rates dropped from 1977 to 1978 and 
have been stable since 1978. Average weight was stable from 1977 to 
1978 but has declined each year since. 

Fishing areas for the landbased fleet were similar from 1977 
to 1980. Catch increased in response to increased effort from 1977 to 
1979. Catch rates declined from 1977 to 1979, but 1979 and 1980 catch 
rates were identical. The landbased fleet fell short of achieving its 
1980 quota resulting in an overall shortfall of 400 mt for the 
Japanese fishery. Average weight was stable from 1977 to 1979 but 
declined in 1980. 

u.s. fishery: The entire U.S. catch has come from areas 
south of 580N and east of 1730W. The number of vessels 
participating in the fishery has increased every year from 1977 onward 
as have the number of landings (Table 8). 

Catches of C. bairdi increased from 1977 to 1978 but have 
decreased each year since:--Effort has varied cons'iderably from year 
to year. CPUE has declined each year since 1977. The average weight 
in the f. bairdi fishery has been stable. 

The C. opilio fishery developed rapidly, from its inception 
in 1978, with-increases in both catch and effort in each year since. 
CPUE increased from 1978 to 1979 and decreased from 1979 to 1980. 
Average weight in the fishery has been stable. 

(3) Surveys 

(a) Japan 

Japan conducts annual spring and summer surveys of tanner 
crab abundance. Abundance estimates for large (greater than 99 mm) 
male C. opilio, in an area corresponding to the Japanese fishing 
grounds (Table 9), increased from 31.1 million in 1978 to 37.3 million 
in 1979 and decreased to 24.3 million in 1980. Abundance estimates 
for large C. bairdi in a comparable area were stable from 1978 to 1979 
and increased from 3.9 million in 1979 to 10.5 million in 1980. 

(b) United States 

United States survey estimates for areas north (Table 10) and 
south (Table 11) of 580 N show different trends in the abundance' of 
large (greater than or equal to 110 mm) male C. opilio. 
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In the northern area there were no significant differences in 
the abundance of large males from 1979 to 1980 (Table 10). In order 
to provide a basis for comparison with Japanese data, abundance 
estimates for males greater than 100 mm were also computed (Doc. 
2367). These were 16.9 + 10.5 million in 1979 and 20.9 + 12.3 million 
in 1980 (mean estimate +-2 S.E.). Population estimates for large 
males are not affected by changes ;n survey areas from 1979 to 1980. 
Large differences in abundance estimates of small males and females 
are almost entirely due to changes in survey area from 1979 to 1980. 

In the area south of 580 N the estimated abundance of large 
(greater than or equal to 110 mm) male C. opi1io declined 
significantly (Table 11). Changes in abundance estimates for other 
segments of the population were not statistically significant. 

Population estimates for C. bairdi north of 580 N in 1980 
were not significantly different tnan those of 1979. Abundance of 
C. bairdi south of 580 N is stable for large males. Size frequency 
data (Doc. 2364) indicate that the abundance of small C. bairdi (less 
than 109 mm) is increasing. 

(4) Incidental Catch 

According to estimates derived by U.S. scientists from data 
collected by on-board observers, the incidental catch was 60 million 
tanner crabs in 1975, 26 million crabs in 1976, 17 million crabs in 
1977, and 17 million crabs in 1978. The estimated incidental catch in 
1979 was 18 million which represents an increase of only 5%. The 
proportion of C. bairdi in the incidental catch increased from 23.8% 
in 1978 to 41.5% in 1979 (Docs. 2210 and 2336) 

(5) Status of Stocks 

Catches of Chionoecetes species in 1980 (Table 4; Docs. 2309, 
2365, and 2368) were 52.2 million crab of which 11.7 million crab were 
taken by Japan (Doc. 2365) and 40.4 million crab were taken by the 
United States (Doc. 2368). Species composition for the Japanese catch 
(Doc. 2365) was 82.6% (5,860 mt) C. opi1io, 11.8% (836 mt) C. bairdi, 
and 5.6% (399 mt) hybrids. Species composition of the U.S.-catch was 
51.9% (17,935 mt) C. opilio and 48.1% (16,609 mt) C. bairdi. Hybrid 
tanner crab are not identified in the U.S. catch. -Decreases in the 
Japanese catch reflect a 50% decrease in the Japanese quota under the 
Fisheries Conservation and Management Act (Doc. 2365). 

(a) C. opi1io 

Trends in crab caught per pot lift in the Japanese mothership 
and 1andbased vessel fisheries (Docs. 2307, 2309, and 2365) show that 
both are stable over the past three years. Trends in weight per pot 
lift show a decline that reflects progressively smaller average sizes 
of tanner crab in both fisheries from 1977 onwards (Doc. 2365). 
Average size of C. opi1io in the Japanese mothership fleet has 
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decreased from 121 mm width in 1978 to 114 mm in 1979 and 109 mm in 
1980. Using estimated pot gear efficiency, Japanese scientists 
considered that there was no substantial change in stock size during 
the 1978-79 period even on the ground where major effort was made and 
that the exploitation rate did not exceed the biological allowable 
level for C. opilio (Doc. 2307). Population estimates from 1979 and 
1980 spring surveys by Japan indicated that abundance on Japanese 
fishing grounds had declined by 35%: United States survey results 
showed stable abundance in the area north of 58oN. There were large 
differences in the areas surveyed by Japan and the U.S. but results of 
both surveys indicated that the abundance of large C. opilio to the 
east of the fishing grounds was somewhat higher in 1980 than in 1978 
and 1979. Scientists concluded that low abundance on the Japanese 
fishing grounds (in 1980) does not reflect general abundance in the 
area north of 58oN. 

Catch rates on the United States fishing grounds (south of 
580 N) showed declines from 1979 to 1980 (Doc. 2367). The average 
size of C. opilio increased from 113 mm carapace width in 1979 to 
118 mm wldth in 1980, and catch increased slightly. The United States 
trawl survey indicated that large (greater than 109 mm) male C. opilio 
declined in abundance by about 50% from 1979 to 1980. Survey- . 
estimates of abundance are the lowest on record for the area south of 
580 N (Table 11). It is concluded that the overall abundance of 
large male (greater than 109 mm) C. opilio in the easter.n Bering Sea 
h as de c 1 in ed • -

(~) C. bairdi 

The proportion of C. bairdi in the Japanese mothership catch 
increased from 6% in 1979 to 20% in 1980. The Japanese spring trawl 
survey estimate of abundance for male crab greater than 100 mm 
increased by 69% from 1979 to 1980 and United States trawl survey 
estimates for males in the 85-124 mm size group increased by 278%. 
Scientists concluded that the abundance of C. bairdi north of 580N 
has increased considerably. Catch rates in-the U.S. fishery (south of 
580 N) have declined steadily from 67 crab per pot in 1977 to 30 crab 
per pot in 1979. Declining catch rates have coincided with declining 
survey estimates of abundance of male crab in the greater than 129 mm 
size group (Tables 8 and 11). Survey estimates for this size group 
were almost identical in 1979 (39.7 million) and 1980 (40.7 million). 
Survey estimates show an increase of 285% for males in the 85 to 129 
mm size group. Scientists concluded that the abundance of large male 
C. bairdi was low and that the stock appears to be recovering. 

8. OTHER RESEARCH 

Gear efficiency studies consisted of a study of pot 
efficiency from tagging studies (Doc. 2307) and analysis of Alternate 
Tail Attack (ATA) trawling experiments (Docs. 2366 and 2340). The pot 
gear study uses the calculated gear efficiency from research cruises 
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to estimate initial populations of crab on the grounds prior to the 
fishing season (Doc. 2307). The experimental technique has merit but 
United States scientists questioned the accuracy of the population 
estimates. Present analysis of ATA experiments (Docs. 2340 and 2366) 
led to no unanimous conclusions as to the efficiency of research 
trawls due to technical problems. 

Tagging studies of C. opi1io are being conducted as part of 
cooperative research. The primary purpose of these studies is 
determination of growth rates and migration patterns. Almost 14,100 
tagged~. opilio were released as part of the cooperative program in 
1980. 

Oceanographic studies (Doc. 2341) were largely confined to 
the distribution of bottom water masses as determined by temperature. 
This work showed that continental shelf waters were much cooler in 
1980 than they were in 1979. Apparent stability in continental slope 
waters northwest of the Pribi10f Islands resulted from southerly 
currents. 

9. CONSIDERATION OF FUTURE RESEARCH 

The sub-committee agreed that continuation of ongoing 
research programs was essential. There was, however, some uncertainty 
as to the method and extent of research (Doc. 2310). Continuation of 
trawl surveys, tagging studies, and experimental pot fishing are 
contemplated. Japanese scientists expressed the concern that it would 
be very difficult to continue their research activities if the 
Japanese crab fishery in the eastern Bering Sea were terminated. 

10. CONSIDERATION OF STATISTICS 

The sub-committee notes that fishery statistics from both 
U.S. and Japanese fisheries are considered adequate. 

11. CONSIDERATION OF THE EXCHANGE OF BASIC DATA 

The sub-committee notes that complete trawl survey data for 
1979 has been exchanged by the United States and Ja~an. These data 
are as yet unanalyzed. Exchange of 1980 survey data is planned. 
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12. SPECIAL TOPICS 

1980: The sub-committee reviewed the special topic of size 
at maturity for tanner crabs (Docs. 2315, 2363), which resulted in 
useful discussion of this parameter. During discussions of mating 
behavior it was noted that Japanese scientists have observed 
inter-specific mating for the first time (Doc. 2314). Comparisons 
were made by species, sex, and geographic areas. Minimum size limit 
regulations were also discussed. 

1981: Special topics to be discussed in 1981 are as follows: 

(1) Growth rates 
(2) Stock identification 
(3) Biological rationale for size limits 

13. OTHER BUSINESS 

Dr. Reeves was selected as rapporteur for 1981. 

14. RECOMMENDATIONS 

The sub-committee wishes to make no recommendations at this 
time. 

TABLES 1 TO 11 AND FIG. 1 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 1,683 320 4,083 

1971 886 2,405 265 3,556 
1972 874 3,994 4,868 
1973 228 5,000 5,228 
1974 476 8,618 9,094 
1975 9,060 9,060 

-~----------------------------~--------------------------------~------

Red Blue 
NOb SOD NOD SOD NOb SD.b 

1976 10,603 951 11,554 
1977 201 12,059 282 1,202 483 13,261 
1978 695 14,746 410 814 1 ,105 15,556 
1979 992 16,808 53 914 1,045 17,782 

aOata from Doc. 2244 (1953-75) and from Doc. 2368 (1976-79). 
Data prior to 1976 include both red king crab (Para1ithodes camtschatica) 
and blue king crab (f. platypus). 

bSouthern districts (SO) and northern districts (NO). 



Year 

1953 
1954 
1955 

1956 
1957 
1958 

. 1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

Table 2. Catch per unit effort (CPUE) 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. 
Catcli7tan CatcFi7pot CatcFi7pot CatcFi7tan 

8.9 
11.9 
11.4 

7.3 
14.0 
11.4 
16.5 9.7 
15.2 10.4 

11 .8 8.9 
11.3 7.2 
8.5 5.6 
9.2 4.6 
9.3 3.6 

9.4 51. 7 4.1 
8.3 2.7 37.4 2.4 
7.5 1.4 26.9 2.3 
7.2 0.2 17.8 1.5 
7.3 0.3 17.1 1.4 

6.7 0.6 20.3 1.3 
6.7 0.7 20.5 

0.2 24.9 
0.6 36.0 

43.0 

Red B1 ue 
NOb SOb NOb SOb 

33.0 13.0 
33.0 26.0 16.0 11 .0 
65.0 36.0 9.0 8.0 
25 53.0 5.0 9.0 

aOata from Doc. 2244 (1953-75) and from Doc. 2368 (1976-79). Data 
prior to 1976 include both red king crab (Paralithodes camtschatica) 
and blue king crab (~. platypus). 

bSouthern districts (SO) and northern districts (NO). 
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Year 

1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 

·1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 

Table 3. Average carapace length (mm) for samples of the commercial 
king crab catches in the eastern Bering Sea. a 

Japan U.S. 

170.2 N.A. 
166.5 " 
162.1 Ii 

162.5 II 

159.8 Ii 

158.9 II 

159.7 II 

158.1 " 

158.7 Ii 

158.0 II 

. 154.8 " 
156.9 " 
154.3 II 

152.9 II 

153.1 155.0 
152.7 N.A. 
149.5 143.8 
145.0 144.5 

144.5 144.9 
146.3 144.6 
149.8 145.5 
152.0 144.2 

145.8 

Red 
NDb SOb 

148.4 
113.8 147.9 
118.9 147.0 
119.8 152.3 

Blue 
NOb SOb 

158.1 
130.4 157.7 
132.2 159.3 
128.8 155.9 

U.S.S.R. 

N.A. 
II 

II 

" 
" 
" 
" 
II 

153.0 
151.0 

N. A. 
" 
II 

aOata from Doc. 2244 (1953-75) and from Doc. 2368 (1976-79). Data 
prior to 1976 include both red king crab (Paralithodes camtschatica) 
and blue king crab (~. platypus). 

bSouthern districts (SO) and northern districts (NO). 



Table 4. Annual abundance estimate (millions of crabs) for Paralithodes camtschatica from NOAA surveys in the Bering Sea (Doc. 2367). 

95% Con l'f de nce 
Size 

1972b 
11 mf ts for 1980 

Sex groupa 1969 1970 1973 1974 1975 1976 1977 1978 1979 1980 [ower Opper 

Males <110 41.0 9.5 14.1 50.0 59.0 84.9 70.2 80.2 62.9 51.3 56.8 35.7 78.0 
110-134 20.3 8.4 8.0 25.9 31.2 31. 7 49.3 63.9 47.9 38.8 23.9 19.2 28.5 

>134 9.8 5.3 5.4 10.8 20.9 21.0 32.7 37.6 46.6 45.5 36.1 30.9 41.3 
120-134 9.6 5.2 4.7 14.2 20.0 18.6 30.7 35.3 30.9 28.5 15.3 11.0 18.8 

Total males 71.1 23.2 27.5 86.7 111.1 137.6 152.2 181.7 157.4 135.6 116.8 94.6 139.1 

Females <90 18.3 4.9 7.0 24.8 37.7 70.8 35.9 33.5 38.2 47.3 44.8 19.8 69.9 
>89 28.5 13.0 12.1 76.8 72.0 58.9 71.8 150.1 128.4 128.6 67.6 40.6 94.6 

Total females 46.8 17.9 19.1 101.6 109.7 129.7 107.7 183.6 1.66.6 175.9 112.5 75.6 149.3 

Total population 117.9 41.1 46.6 188.3 220.8 267.3 259.9 365.3 324.0 311.5 229.3 186.3 272.4 

ammo carapace length. 

blimfted survey in 1971; not used for population estimation. 
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Table 5. Ann~al abundance estimates (millions of crabs) for Parai1thodes platyp~s from NOAA surveys in the eastern Bering Sea so~th of 580. 

951 Confidence 
Size limits for 1980 

Sex grollpill 1974 1975 1976 1977 1978 1979 1980 [ower Opper +1 

Males <120 5.9 6.9 n.3 4.3 3.7 6.6 2.2 1.5 2.9 33 
>119 3.5 12.7 5.0 ,1 10.5 7.6 5.9 5.2 4.0 6.5 24 
<110 4.4 4.1 ]0.3 3.2 1.2 6.4 1.9 1.2 2.6 36 

nO-134 3.1 0.0 2.1 2.2 5.8 1.5 1.4 0.6 1.9 42 
>134 1.9 7.5 3.9 9.4 4.3 4.6 4.2 3.1 5.4 27 

Total males 9.4 19.6 16.3 14.8 11.3 12.5 7.5 6.0 8.9 19 

!Females <90 0.6 0.0 0.4 2.2 0.3 5.2 0.8 0.2 1.5 81 
>89 10.9 8.8 17.7 17.5 35.5 2.9 101.9 35.2 168.6 65 

Total feunmles n.5 8.8 18. ] 19.7 35.8 8.1 102.7 36.0 169.5 65 

Total population 20.9 28.4 34.4 34.5 47.1 20.6 110.2 43.5 Wi.9 61 

amm, carapace length. 



Year 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 

Table. 6 Historical catch-effort statistics for the tanner crab (Chionoecetes bairdi and C. opi1io) 
fisheries in the eastern Bering Sea, 1965-76 (catch is in millions of crabs; fishing effort 
is in 1,0001s of tans of tangle nets or 1,000's of pot-lifts; and CPUE is in number of crabs 
per tangle net or pot-1ift).a 

JaEan U.S.S.R. Uni ted States 
Tangl e nets Pots Tangle nets Pots Total 

Catch Effort CPOE Catch Effort CPOE Catch Effort CPOE Catch Effort CPOE catch 

1.030 452.1 2.28 - 0.665 616.7 1.08 1.695 
1.490 447.3 3.33 - 0.665 617.2 1.08 2.155 
8.320 440.5 18.89 0.290 35.3 8.22 3.390 657.0 5.16 - 12.000 

10.100 484.7 20.84 1.880 151 .6 12.40 3.490 242.0 14.42 0.006 1.4 4.5 15.476 
9.736 271.9 35.81 7.855 615.1 12.77 6.243 248.1 25.16 0.353 29.9 11.8 24.187 

7.679 252.3 30.44 10.511 797.1 13.19 5.724 228.9 25.01 0.482 16.4 29.5 24.396 
0.851 27.5 30.90 14.888 1,111.0 13.40 4.204 205.5 20.45 0.061 7.3 8.4 20.004 
0.386 12.1 31.87 15.207 1 ,104.1 13.77 0.043 6.7 6.3 15.635 

- 13.943 1,023.2 13.63 0.133 16.5 8.0 14.076 
- 13.986 852.2 16.41 2.532 22.0 115.0 16.518 

9.228 541.0 17.06 2.773 38.5 72.0 12.001 
9.640 563.7 17.11 8.950 141.2 63.4 18.590 

aOata from Doc. 2244. 

w 
a ..... 
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Table 7. Catch records of Japanese tanner crab fishery, 1977-80 
(effort in l,OOO's of pot lifts and catch in 1,000's of 
crabs) (Doc. 2309). . 

1977a 1978 1979 

Mothership fishery 

North of 580 N 

Effort 77 .4 997.6 1,164.4 
Catch 1,394.2 14,262.2 16,923.5 

C. opil io 1 ,333.1 12,661.8 15,355.0 
~. bairdi 61.1 1,600.4 1,568.5 

Catch p.er pot 18.0 14.3 14.5 

South of 580 N 

Effort 48.6 122.3 123.9 
Catch 919.1 1,577 .6 1,715.0 

C. opil io 866.4 1,577.6 1,715.0 
~. bairdi 52.7 0 0 

Catch per pot 18.9 12.9 13.8 

All areas 

Effort 126.0 1,119.9 1,288.3 
Catch 2~313.3 15,839.8 18,638.5 

C. opil io 2,199.5 14,239.4 17,070.0 
c. bairdi 113.8 1 ,600.4 1 ,568.5 

Catch per pot 18.4 14.1 14.5 
Average weight (kg) 0.76 0.74 0.63 

Landbased fishery 

Effort 508.2 752.3 957.9 
Catch 3,675.0 4,498.8 4,280.0 

C. opilio, 3,616.2 3,882.5 4,012.7 
~. bairdi 58.8 616.3 266.3 

Catch per pot 7.2 6.0 4.5 
Average weight (kg) 0.74 0.73 0.75 

a1978-79 quota area for mothership catch; areas south of 580N and 
east of 1730W are excluded. 

1980 

356.0 
5,497.7 
4,413.7 
1 ,084.0 

15.4 

356.0 
5,447.7 
4,413.7 
1,084.0 

15.4 
0.53 

1,397.8 
6,251.5 
5,793.1 

456.6 
4.5 
0.6 



Table 8. Historic U.S. tanner crab catch in the eastern Bering Sea, 1977-80 (Doc. 2368). 

Number of Average 
Number of vessel Catch Number of weight Average crab 

Year vessels landings Crab Pounds pot lifts (lbs) per pot 

1977 83 580 20,412,566 51,876,235 305,052 2.5 67 

1978 
C. bairdi 119 823 26,188,543 66,228,040 508,776 2.5 51 
c: opi1 io 15 38 1,267,196 1,716,249 13,177 1.3 96 
Total 134 861 27,455,739 67,944,289 521,953 2.5 53 

1979 
C. baird; 138 801 16,711,455 42,518,233 393,788 2.5 42 
C. op i 1;0 101 490 22,118,498 32,187,039 190,746 1.5 116 
Total 239 1,291 38,829,953 74,705,272 584,534 1.9 66 

1980 
C. bairdi 154 804 14,739,611 36,614,315 488,434 2.5 30 
C. opilio 141 603 25,706,262 39,538,896 272,065 1.5 94 
Total 295 1,407 40,445,873 76,153,211 760,499 1.9 53 

w 
o 
1.0 
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Table 9. Abundance estimates (millions of crabs) for male 
tanner crab, greater than 99 mm width, in the spring 
Japanese trawl survey areaa • 

Population 
Commercial size at 

Abundance catch beginning 
Year estimatesb through June of season 

.f. opil io 

1978 31.1 7.6 38.7 
1979 37.7 8.7 46.4 
1980 24.3 4.7 29·.0 

C. bairdi 

1978 4.0 1.1 5.1 
1979 3.9 0.8 4.7 
1980 10.5 0.6 11.1 

aWest region, see Fig. 1 (Doc. 2308). 
bEstimates of 0.345 of vulnerability. 



Table 10. Annual. abundance estimates (millions of crabs) for tanner crabs from NOAA surveys in 
the eastern Bering Sea north of 580a (Doc. 2367). 

95% Confidence 
Size 11m1 ts for 1980 

Sex groupb 1979 1980 [ower Upper +% 

C. bairdi 
Males < 85 26.8 44.0 21.3 66.8 52 

85-129 3.7 10.3 6.1 14.6 41 
> 129 0.15 0.1 -0.1 0.2 200 

Total males 30.6 54.4 31.3 77 .6 42 
Females < 85 48.2 100.3 21.8 178.7 78 

> 84 3.4 9.3 1.8 17.0 81 
Total femal es 51.6 109.6 27.8 185.4 74 
Total population 82.2 164.1 81.9 246.2 50 

C. opilio 
Males < 110 10,213.0 1,989.4 1,678.6 2,300.1 16 

> 109 6.5 4.2 2.3 6.1 45 
Total mal es 10,219.5 1,993.6 1,682.8 2,304.4 16 
Females < 65 12,563.0 2,966.5 1 ,640.1 4,292.9 45 

> 64 49.9 46.0 22.1 69.8 52 
Total femal es 12,612.9 3,012.5 2,685.8 4,339.0 44 
Total population 22,832.4 5,006.0 3,643.5 6,368.5 27.2 

C. bairdi x C. opilio 
Males <110 1.1 1.3 0.6 2.1 54 

> 109 0.4 0.7 0.2 1.2 77 
Total mal es 1.5 2.0 1.1 2.9 40 
Females < 65 2.0 4.6 1.1 8.2 77 

>64 1.6 10.9 1.1 20.7 90 
Total femal es 3.6 15.6 5.1 26.0 67 
Total population 5.1 17.6 7.1 28.0 59 

aTraw1 efficiency assumed equal to 1.0. 
b mm, carapace width. 

w 
--' 
--' 
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Tabie 110 Annual abundance estimates (millions of crabs) for tanner crabs from NOAA surveys in the eastern Bering Sea, south of 580 a 
(Doc. 2367). 

95% Confidence 
She limlts for 1980 

Sex groupb 1973 1974 1975 1976 1977 1978 1979 1980 [ower Opper +% 

C. bairdl 
Rales-- < 85 62.8 200.7 116.3 136.8 192.7 103.1 108.4 310.3 255.8 364.8 18 

85-129 140.5 255.0 207.5 131.7 159.6 90.1 69.4 198.3 174.4 222.3 12 
> 129 66.9 130.5 209.6 157.8 m.l 57.9 39.7 40.7 30.0 47.4 16 

Total males 270.2 586.2 533.4 . 426.3 463.4 251.0 217 .5 549.3 489.4 609.2 11 
Females < 85 47.9 210.5 120.8 174.7 328.4 116.1 124.8 326.9 222.7 431.1 32 

> 84 90.3 175.1 102.2 220.4 215.8 73.3 43.3 106.8 83.0 130.7 22 
Total females 138.2 386.2 223.0 395.1 544.2 189.4 168.1 433.7 326.8 540.6 25 
Total population 40804 972.4 756.4 821.4 1,007.6 440.4 385.6 983.0 860.6 1,105.5 12 

C. opnlo 
Males < 110 115.2 1,480.3 1,916.7 2,221. 1 1,850.9 830.2 779.4 570.5 486.6 654.3 15 

> 109 84.7 246.7 274.8 181.6 137.3 78.4 106.3 53.6 46.9 60.2 12 
Total males 199.9 1,727.0 2,191.5 2,402.7 1,988.2 908.6 885.7 624.0 539.9 708.1 13 
females < 65 26.4 1,415.3 3,213.1 4,867.1 5,855.0 1,233.1 2,266.2 2,867.2 1,829.6 3,904.7 36 

>64 26.8 195.9 194.3 697.3 535.5 111.4 157.8 92.5 49.5 135.5 46 
Total females 53.2 1,611.4 3,407.4 5,564.4 6,390.5 1,344.5 2,424.0 2,959.6 1,921.2 3,998.1 35 
Total population 253. I 3,338.4 5,598.9 7,967.1 8,378.7 2,253.1 3,309.7 3,583.7 2,541.9 4,625.5 29 

C. bairdl x C. opilioC 
Males- - < 110 47.5 27.8 141.2 11.8 9.8 1.9 1.4 2.4 29 

> 109 33.8,\ 16.5 15.4 5.6 4.9 1.7 0.8 2.6 53 
Tohl males 81.3 44.3 156.6 17 .5 14.7 3.7 2.6 4.7 30 
females < 65 190.8 L1 141.2 7.5 25.9 .• 2 0.0 0.3 102 

>64 28.9 13.9 53.7 8.7 20.4 4.8 1.0 8.7 80 
Total females 219.7 15.0 194.9 16.2 46.3 5.0 1.1 8.9 78 
Total population 301.0 59.3 351.5 33.8 61.0 8.7 4.7 12.7 46 

iTrawl effic]ency assumed equal to 1.0. 
bmm , carapace width. 
cincludes crab north of 580 in 1978 (no separate estimate available). 
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