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North Pacific Anadromous Fish Commission

Newsletter

NPAFC Convened Three Virtual 
Meetings of Standing Committees in 
May and June 2022

Three standing committees of the North Pacific 
Anadromous Fish Commission (NPAFC)—
Enforcement, Scientific Research and 

Statistics, and Finance and Administration—were 
virtually convened from May to June 2022, in an 
email/videoconferencing format to discuss issues 
related to salmon and steelhead in the North Pacific 
Ocean. The NPAFC is an international organization 
that promotes the conservation of Pacific salmon 
and steelhead in the NPAFC Convention Area, which 
is the high seas of the North Pacific Ocean north of 
33°N latitude beyond the 200-mile zones of coastal 
States. It serves as a venue for cooperation in, and 
coordination of, enforcement activities and scientific 
research. The vast majority of salmon catches in 
the North Pacific originate from NPAFC member 
countries, which are Canada, Japan, the Republic 
of Korea, the Russian Federation, and the United 
States.

NPAFC member countries presented their 
enforcement results and discussed their coordinated 
enforcement operations in 2021. These efforts 
covered significant portions of the NPAFC Convention 
Area with over 490 hours of aircraft patrols and 
more than 140 ship-days, to deter and interrupt 
illegal, unreported, and unregulated (IUU) fishing 
activity. These combined multilateral efforts 
identified multiple violations of Conservation and 
Management Measures established by regional 
fisheries management organizations in the North 
Pacific Ocean; however, none involved high-seas 

Established to promote conservation of anadromous stocks in the North Pacific Ocean. 
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and the United States of America.
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driftnet activity. After the recent years of preparation 
and discussion, member countries also discussed 
and approved the Terms of Reference for the NPAFC 
IUU Vessel List which will come into force at the 
2023 Annual Meeting. For more information on these 
activities, please see the article on page 3.

At the Commission’s scientific meetings, leading 
salmon researchers from member countries 
reviewed commercial catch statistics compiled 
from information provided by each of the member 
countries. The total preliminary salmon catch in 
2021 was one million metric tonnes (660.1 million 
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fish), which rebounded from the recent low in 2020, 
as indexed by aggregated commercial catches. 
Pink salmon constituted the majority of the total 
commercial catch (65% by weight), which was the 
highest pink salmon harvest on record, followed 
by chum (17%) and sockeye salmon (16%). Coho 
comprised 2% of the catch, while Chinook salmon, 
cherry salmon, and steelhead trout were each 
less than 1% of the catch by weight. For more 
information on these statistics along with highlights 
from the scientific working group meetings, please 
see the article on page 5.

The Commission discussed activities and plans 
for the International Year of the Salmon (IYS), 
which has research, outreach projects, and events 
continuing through 2022. Thus far, the IYS has 
been successful in achieving its overarching goal to 
build resilience of salmon and people in a changing 
world. One of the biggest IYS Initiatives, the 
2022 IYS Pan-Pacific Winter High Seas Expedition, 
included five vessels that were deployed during 
February–April of 2022 across the North Pacific 
Ocean (NPO) to continue studying the winter 
ecology of Pacific salmon. The 2022 Expedition was 
a major international effort engaging five NPAFC 
member countries, academia, Non-Governmental 
Organizations (NGO), and industry, beginning a 
new collaborative approach to fill in the gaps in our 
understanding of what is happening to salmon in a 
rapidly changing NPO. The Expedition will build off 
the research from the 2019 and 2020 International 

Gulf of Alaska Expeditions to better understand the 
mechanisms regulating salmon abundance in the 
NPO.

The IYS Synthesis Symposium will be held on 
October 4–6, 2022, Vancouver, BC, Canada. The 
Symposium will have a  strong focus on forward 
looking perspectives, with the ultimate goal 
of developing a Roadmap for the Resilience of 
Salmon and People through 2030. Presentations 
will be organized under the five IYS themes: 
Status of Salmon, Information Systems, Salmon 
in a Changing Salmosphere, New Frontiers, and 
Human Dimensions. The synthesis papers and the 
presentations given during the Symposium will be 
used to identify critical knowledge or method gaps 
and potential solutions that will inform the Roadmap. 
This event will be held in-person and provide an 
opportunity for salmon scientists, managers, and 
knowledge holders from across the Salmosphere 
to build connections after an extended period of 
limited travel and virtual meetings. The deadline 
for registration is August 31, 2022. For more 
information on IYS wrap-up and its final year, and 
the IYS Synthesis Symposium, please see the article 
on page 22.

The three 2022 virtual NPAFC committees’ 
meetings closed with an invitation from Korea to the 
Parties to attend the 2023 Annual Meeting in Korea. 
The details on location and the meeting venue will 
be decided at a later date.

The 20th NPAFC Annual Meeting in St. Petersburg, Russia, in 
October 2012. Photo credit: NPAFC Secretariat

Busan International Fireworks Festival. Photo credit: Cho 
Sungkun

Laser show at Gwangandaegyo Bridge, Busan, Korea. Photo credit: Lim Bo Hyuk

https://yearofthesalmon.org/synthesis_symposium/
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Enforcement

A Big Step Forward: Approval of 
Terms of Reference for NPAFC IUU 
Vessel List 
Fisheries enforcement representatives from 

member countries (Canada, Japan, the Republic 
of Korea, the Russian Federation, and the 

United States) met from June 13–15, 2022, virtually 
by e-mail, and reported on successful 2021 efforts 
to combat illegal, unreported, and unregulated (IUU) 
fishing on the high seas of the North Pacific at the 
2022 ENFO Meeting.

Vessels fishing on the high seas historically used 
large-scale high-seas driftnets (HSDN)—gear that 
is now internationally banned due to the high rates 
of bycatch of non-target species, including salmon. 
The Convention for the Conservation of Anadromous 
Stocks in the North Pacific Ocean further prohibits 
fishing for salmon within the high seas of the North 
Pacific Ocean. The NPAFC member countries have 
achieved a unique forum for successful and efficient 
enforcement of these conservation measures within 
the NPAFC Convention Area. These efforts have put 
pressure on fishing vessel operators and their flag 
States to drastically reduce high-seas driftnet and 
salmon fishing within the North Pacific.

The coordinated enforcement efforts of 
the NPAFC member countries in 2021 covered 
significant portions of the NPAFC Convention Area 
with over 490 hours of aircraft patrols and more 
than 140 ship-days, to deter and interrupt IUU 
fishing activity. These combined multilateral efforts 
identified multiple violations of Conservation and 
Management Measures established by regional 
fisheries management organizations in the North 
Pacific Ocean; however, none involved high-seas 
driftnet activity. This may indicate that the efforts 
of member countries and enforcement actions are 
reducing these illegal activities.

Member countries also discussed and reviewed 
the report of the Study Group on IUU Vessel 
Listing Process (SGLP). At the 2019 ENFO Meeting, 
members decided to continue discussion of the idea 
of having an “NPAFC IUU Vessel List” and tasked 
the Secretariat to facilitate further discussion. The 
Secretariat provided a comprehensive comparison 
table, including key provisions such as the NPAFC 
Terms of Reference for an IIS Vessel of Interest; 
North Pacific Fisheries Commission (NPFC) 
Conservation and Management Measure (CMM) 

Enforcement Evaluation and Coordination Meeting (EECM), 
May 18–19, 2005, Vladivostok, Russia. EECMs are 
enforcement planning meetings conducted under the auspices 
of the ENFO, and they used to be held to plan and coordinate 
NPAFC-related enforcement activities for the coming months. 
Photo credit: NPAFC Secretariat

2019-02 To Establish a List of Vessels Presumed 
to Have Carried Out IUU Activities in the NPFC 
Convention Area; and a discussion paper on the 
revised Terms of Reference for IIS Vessels of 
Interest proposed by the Secretariat at the 2018 
ENFO Workshop. 

The SGLP was formed intersessionally in 2021 
to review a proposal on the NPAFC IUU vessel 
listing process, which had incorporated comments 

NPAFC Enforcement Grid and Sub-Grid. Photo credit: NPAFC 
Secretariat
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and suggestions by member countries, bearing 
in mind the need for establishing the NPAFC IUU 
Vessel List. After consideration and external review, 
an amended draft was endorsed by the SGLP and 
reported to ENFO. ENFO approved the draft Terms 
of Reference for the NPAFC IUU Vessel List, which 
will be launched at the 2023 NPAFC Annual Meeting. 
Along with the Food and Agriculture Organization 
Agreement on Port State Measures (PSMA) to 
prevent, deter, and eliminate IUU fishing, which all 
NPAFC members have ratified and acceded to, this 
newly introduced Terms of Reference expects NPAFC 
to identify and address vessels that have engaged 
in IUU fishing activities within the Convention Area, 
and to promote the conservation of anadromous 
stocks in the Convention Area.

Ongoing efforts to curtail the large-scale high-
seas driftnet (HSDN) threat by continuing a constant 
vigilance at sea and in ports is crucial for sustainable 
fisheries management and the conservation of 
salmon in the North Pacific. Multilateral enforcement 
operations coordinated in the NPAFC Convention 
Area, regular information exchanges between 
NPAFC-member enforcement agencies, and a 
consistent enforcement presence in the North 
Pacific, all act as effective deterrents against IUU 
fishing activities.

It was agreed that a one-day ENFO/CSRS 
Workshop on Threats and Knowledge Gaps Related 
to Pacific Salmon Conservation on the High Seas, 
which was to be held in May 2022, will be postponed 
until May 2023 in association with the 2023 Annual 
Meeting. There will be several presentations from 
ENFO and CSRS members at the workshop, along 
with invited speakers.

Canada presenting their enforcement activities and plans 
at the 2012 EECM, March 27–29, 2012, Jeju Island, Korea. 
Photo credit: NPAFC Secretariat

Joint ENFO/CSRS Meeting during the 2016 Annual Meeting, 
Busan, Korea. Photo credit: NPAFC Secretariat 

The Canadian Air Force Lockheed CP-140 Aurora airframe is used to patrol the waters of the North Pacific Ocean for IUU vessels. 
Photo credit: ©  gordzam / Adobe Stock
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Science

Committee on Scientific Research 
& Statistics Activities and Catch & 
Hatchery Release Statistics

The Committee on Scientific Research and 
Statistics (CSRS) had a virtual meeting from 
May 16‒19, 2022, by e-mail communication, 

to review current information related to salmon 
abundance and biology. In addition to presenting 
salmon catch and hatchery statistics, scientists 
planned, reviewed, and coordinated exchanges 
of scientific data and samples, and assessed 
scientific studies of Pacific salmon and steelhead 
in international waters and adjacent areas of 
the North Pacific. NPAFC scientific research 
documents submitted to the CSRS are available 
at https://npafc.org/published-documents-2022/ 
for distribution and citation. The 54 documents 
approved this year are related to the NPAFC five-
year Science Plan (2016–2022): (1) Status of Pacific 
salmon and steelhead trout; (2) Pacific salmon and 
steelhead trout in a changing North Pacific Ocean; 
(3) New technologies; (4) Management systems; 
and (5) Integrated information systems.

The International Year of the Salmon (IYS) 
is a five-year initiative (2018–2022) to establish 
conditions for the resilience of salmon and 
people in a changing world. It is a hemispheric 
partnership led by the North Pacific Anadromous 
Fish Commission in the North Pacific, the North 
Atlantic Salmon Conservation Organization in 
the North Atlantic, NGOs, the private sector, 
governments, and academic organizations. The 
IYS has had a productive year with considerable 
progress made in three major areas—the 2022 
Pan-Pacific Winter High Seas Expedition, the Likely 
Suspects Framework, and Data Mobilization. The 
2022 Pan-Pacific Winter High Seas Expedition, after 

the 2019 and 2020 expeditions, was conducted with 
five vessels, which is the largest ever Pan-Pacific 
research expedition—one research vessel (CCGS Sir 
John Franklin) and one commercial fishing vessel 
(F/V Raw Spirit) from Canada, one research vessel 
(R/V TINRO) from Russia, and one research vessel 
(NOAA Ship Bell M. Shimada) and one fishing vessel 
(F/V Northwest Explorer) from the United States—to 
survey the winter ecology of Pacific salmon across 
the entire North Pacific Ocean (NPO) between 
February and April 2022. The major objective of 
the 2022 Expedition was to better understand 
how increasingly extreme climate variability in the 
NPO and the associated changes in the physical 
environment influence the abundance, distribution, 
migration, and growth of Pacific salmon. 

Additional research and cruise plans for 2022 
were also presented and discussed. These could 
include salmon surveys in the Bering Sea, the 
northwestern North Pacific, and the southern 
Sea of Okhotsk. Research cruises may employ 
survey vessels from a variety of sources including 
government, university, and chartered fishing 
boats. Research survey objectives vary by season 
and location and include data-gathering on topics 
such as migration timing, abundance, distribution, 
survival, marine ecology, run size forecasting, 
stock identification, and salmon growth and body 
condition.

The following are some highlights, including 
the discussion and products from the Science Sub-
Committee (SSC) and working groups during the 
CSRS meeting:

A group photo of the participants at the 2013 CSRS Meeting, April 23–24, 2013, Hawaii, USA. Photo credit: NPAFC Secretariat  

https://npafc.org/published-documents-2022/


Page 6 | NPAFC Newsletter No. 52 |August 2022

The SSC agreed to produce a document—Review 
of the 2016–2022 NPAFC Science Plan—based on 
discussions and outcomes during the IYS Synthesis 
Symposium, which will take place on October 4–6, 
2022 in Vancouver, BC, Canada. They also agreed 
to begin drafting a new 2023–2027 Science Plan for 
the next five years, which will be submitted to the 
2023 Annual Meeting for review and approval.

The Working Group on Stock Assessment 
(WGSA) reviewed five NPAFC country reports on 
recent trends in salmon stock status and agreed 
to continue their efforts to produce the report on 
the Status and Trends of North Pacific Salmon and 
Steelhead. Highlights of salmon and ecosystem 
observations across member countries; synthesis 
of observation across countries; conclusions and 
recommendations; and appendices with detailed 
status reports for each salmon species in the North 
Pacific, summarized by country, will also be included 
in the report. The final report is expected to be 
presented at the IYS Synthesis Symposium, and 
the report will be published as an NPAFC Technical 
Report later this year.

Documents and data summarizing releases 
of otolith marked salmon during 2021–2022 and 
marking proposals for brood year 2022 were 
submitted and reviewed by the five countries at 
the Working Group on Salmon Marking (WGSM). 
A tagging plan for 2022 in the Bering Sea using 
a research vessel in summer was also discussed. 
WGSM members agreed to resume the tag reward 
program with C$1,500 over the next three and half 
years to encourage and enhance motivation for the 
return of high-seas tags from the public to NPAFC. 
The WGSM and ADF&G (Alaska Department of Fish 

and Game) are on track with their development 
of the Interactive Mapping System (IMS), which 
makes effective use of the INPFC/NPAFC High-Seas 
Salmonid Tag-Recovery Database and will be used to 
visualize and study the distribution and movement 
patterns of Pacific salmon and steelhead trout 
throughout the Pacific Rim. They continue to work 
on the IMS development which is expected to be 
completed by the 2023 Annual Meeting.

Members of the Working Group on Stock 
Identification (WGSI) presented and discussed 
the status of stock identification research and the 
development of new applications, technology, and 
baseline, which will make the information and 
experience shared collaborative research, increasing 
the knowledge of anadromous stock-specific ocean 
distribution and migration in the North Pacific Ocean. 
Members produced a document about country 

Research Planning and Coordinating Meeting (RPCM), May 12–
13, 2004, Petropavlovsk-Kamchatsky, Russia. RPCM meetings 
were springtime interim scientific research planning meetings 
conducted under the auspices of the CSRS, and they used to 
be held to plan and coordinate research activities for the year. 
Photo credit: NPAFC Secretariat

One of the summary slides for 2022 Working Group Salmon 
Marking (WGSM) meeting. Courtesy of Dion Oxman, WGSM 
Chairperson.

Working Group on Stock Assessment (WGSA) meeting during 
the 2009 RPCM, APril 21-23, 2009, Yuzhno-Sakhalinsk, 
Russia. Photo credit: NPAFC Secretariat

https://npafc.org/fish-tag-recovery/
https://npafc.org/fish-tag-recovery/
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reports on stock identification research activities in 
2021–2022 (Doc. 2053). They also discussed and 
approved the Terms of Reference for the Baseline 
Development Team (BDT) to continue to develop and 
standardize collaborative genetic baselines for Pacific 
salmon for use by all Parties for marine research.

Improved understanding of the mechanisms 
that regulate the distribution and abundance of 
Pacific salmon will promote the conservation of 
anadromous populations in the North Pacific Ocean, 
allow for better forecasts of salmon production 
trends in the future, and enhance sustainable 
fisheries management, food security, and economic 
security in member nations. Based on information 
submitted at the 2022 meeting, NPAFC statistics 
have been updated to include 2021 statistics 
plus some additions/corrections to catches and 
hatchery release statistics in 2020 and earlier years. 
Commercial, subsistence, and recreational catches 
and hatchery release statistics, including the NPAFC 
Statistics Metadata Report—providing information on 
data file organization, data sources, and limitations 
for users—are available at https://npafc.org/
statistics/.

The preliminary North Pacific-wide total salmon 
catches for 2021 were reported by member 
countries Canada, Japan, the Republic of Korea, the 
Russian Federation, and the United States. Pacific 
salmon abundance in the North Pacific during 2021 
was recorded (one million metric tonnes, 660.1 
million fish), which rebounded from their recent 
lowest level in 2020, as indexed by aggregate 
commercial catches. 

The member countries’ portions of the total catch 
included 54% by the Russian Federation (539.8 
thousand metric tonnes), 40% by the United States 
(400.1 thousand metric tonnes of which 393.9 
thousand metric tonnes were caught in Alaska), 6% 
by Japan (57.8 thousand metric tonnes), and less 
than 1% by Canada (2.3 thousand metric tonnes) 
and Korea (189 metric tonnes), respectively. 

Pink salmon constituted the majority of the total 
commercial catch (65% by weight), which was the 
highest pink salmon harvest on record, followed 
by chum (17%) and sockeye salmon (16%). Coho 
comprised 2% of the catch, while Chinook salmon, 
cherry salmon, and steelhead trout were each less 
than 1% of the catch by weight. 

Pink and chum salmon dominate Asian catches, 
and 2021 marked an increase compared to 2020. 
Asian catches have been generally declining since 
2011 except for some years, such as 2018 and 
2019, with high pink salmon catches. Pink salmon 
catches in 2021 were the third highest on record 

at 425.8 thousand metric tonnes. The Asian chum 
salmon catch has been declining since 2015. The 
catch of chum salmon in 2021 was 130.3 thousand 
metric tonnes and was the lowest since 1982. Russia 
currently catches the largest proportion of the total 
Asian catch, although prior to 2005, Japan often 
caught a greater proportion. Catches by the Republic 
of Korea are relatively minor.

Pink and sockeye salmon dominate North 
American catches. The North American catch in 
2021 was 402.4 thousand metric tonnes, which is 
about average despite large interannual variation. 
Pink salmon catch in 2021 (223.4 thousand metric 
tonnes) was the largest North American catch since 
2017. Sockeye salmon catch increased in 2021 
(124.5 thousand metric tonnes) compared to 2020 
and was above the recent 10-year average (2011–
2020) of 121.4 thousand metric tonnes. 

North American chum salmon catches remained 
low in 2021 at 39.6 thousand metric tonnes, 
continuing a downward trend from the recent peak 
of 101.3 thousand metric tonnes in 2017. Sockeye 
and pink salmon are the primary species in Alaska 
commercial fisheries, followed by chum salmon. The 
chum salmon catch in Alaska remained low in 2021 
(38.1 thousand metric tonnes). Pink and Chinook 
salmon were the most abundant salmon species 
caught in Canada in 2021, but total commercial 
catch was the lowest on record with harvest of pink 
and chum salmon > 80% lower than 2020 harvests. 
In Washington, Oregon, and California, Chinook, 
chum, and coho salmon are typically the most 
abundant species caught. Commercial catches in 
2021 totaled 6.2 thousand metric tonnes across all 
salmon species. This was an increase compared to 
the recent record low years of 2019 and 2020, but 
still the fourth lowest total catch on record.

Hatchery releases of salmon and steelhead from 
NPAFC member countries have been stable since 
1993, with approximately five billion fish released 
annually. After a record high in 2019 (5.5 billion 
fish), the number of hatchery releases decreased to 
five billion fish in 2021. Hatcheries released 1,954 
million fish (39% of the total) in the United States, 
1,521 million (30%) in Japan, 1,317 million (26%) 
in Russia, 198 million (4%) in Canada, and 10 
million (< 1%) in Korea. 

Hatchery releases were primarily chum (3,272 
million, 65%) and pink salmon (1,226 million, 25%), 
followed by Chinook (222 million, 4%), sockeye 
(166 million, 3%), coho salmon (88 million, 2%), 
steelhead trout (13 million, < 1%), and cherry 
salmon (12 million, < 1%).

https://npafc.org/wp-content/uploads/Public-Documents/2022/2053WGSI.pdf
https://npafc.org/statistics/
https://npafc.org/statistics/
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 Sockeye Pink Chum Coho Chinook Cherry Steelhead Total

Canada 0.120 0.296 0.040 0.084 0.128 - - 0.668

Japan 0.001 1.142 17.182 0.027 0.003 - 0.000 18.356

Korea - - 0.068 - - - - 0.068

Russia 13.525 363.520 23.889 2.909 0.087 0.008 - 403.938

USA 57.187 162.255 13.580 3.343 0.747  0.007 237.119

  Alaska 57.174 161.826 13.225 2.807 0.278 - 0.000 235.310

  WOC 0.013 0.429 0.355 0.536 0.469 - 0.007 1.809

Total 70.833 527.213 54.759 6.363 0.965 0.008 0.007 660.149

Table 1. Preliminary 2021 commercial salmon catches in Canada, Japan, Korea, Russia, and the United 
States. Commercial catches by foreign fleets in the Russian EEZ are not included. Japanese catch data 
are based on Fisheries Research Agency data sources, not official statistics. Commercial catch weight for 
Alaska is based on landed weight (Alaska Department of Fish and Game). 

(a) Preliminary 2021 commercial catch in millions of fish.

WOC:  Washington, Oregon, and California 
“0.000” means non-zero catch but too low to report 
“-” means zero catch

 Sockeye Pink Chum Coho Chinook Cherry Steelhead Total

Canada 249 679 260 245 856 - - 2,289

Japan 2 1,433 54,604 68 12 1,642 0 57,761

Korea - - 189 - - - - 189

Russia 31,440 424,368 75,501 8,110 381 14 - 539,814

USA 124,250 222,737 39,304 9,636 4,176 - 32 400,135

  Alaska 124,226 221,993 38,061 8,103 1,542 - 1 393,926

  WOC 24 744 1,243 1,533 2,634 - 31 6,209

Total 155,941 649,217 169,858 18,059 5,425 1,656 32 1,000,188

(b) Preliminary 2021 commercial catch in metric tonnes (round weight).

WOC:  Washington, Oregon, and California 
“0.000” means non-zero catch but too low to report 
“-” means zero catch

 Sockeye Pink Chum Coho Chinook Cherry Steelhead Total

Canada 95.842* 6.401* 50.121* 7.591 38.009 - 0.251 198.215

Japan 0.187 128.483 1,380.709 - - 11.777 - 1,521.156

Korea - - 10.380 - - - - 10.380

Russia 18.600 222.127 1,070.843 4.710 0.949 0.131 - 1,317.360

USA 51.777 869.489 760.374 76.076 183.245 - 12.634 1,953.595

Alaska 41.478 869.489 720.608 36.953 10.048 - - 1,678.576

WOCI 10.299 - 39.766 39.123 173.197 - 12.634 275.019

Total 166.406 1,226.500 3,272.427 88.377 222.203 11.908 12.885 5,000.706

Table 2. Preliminary 2021 hatchery releases in NPAFC member countries in millions of fish.

WOCI: Washington, Oregon, California, and Idaho 
* This includes hatchery releases and spawning channel production 
“-” means zero hatchery release
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Figure 1. Annual commercial catch of salmon and steelhead trout by country in thousands of metric tonnes.

Figure 2. Annual commercial catch of salmon and steelhead trout by species in thousands of metric tonnes.



Page 10 | NPAFC Newsletter No. 52 |August 2022

Figure 3. Annual hatchery release of salmon and steelhead trout by country in millions of fish.

Figure 4. Annual hatchery release of salmon and steelhead trout by species in millions of fish.
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Director's Desk

Integrated Trawl Surveys in 
the NPAFC: Cooperative Salmon 
Research

The general idea of using a trawl net to study 
migratory salmon and estimate their numbers 
on the high seas made its way with great 

difficulty. Experts were aware of salmon by-catch 
in trawl fisheries for mass pelagic fish, but this 
circumstance was largely seen as a problem in 
salmon conservation and not as a potential way 
to study them at sea. Most likely, the inertia of 
thinking worked as follows. In fishery science, stock 
assessment of many commercial fish species is 
based on fishery data (e.g., catch per unit effort) 
or data of research surveys using the same fishing 
gear that are used in the fishery. Pacific salmon are 
mainly caught with gillnets, trolling, fixed, purse and 
beach seines, and their returns are predicted based 
on data on escapement in the control rivers. 

For a long time, it was believed that relatively 
large and mobile adult Pacific salmon could not be 
effectively caught by trawls, and their catches by 
trawl net are random, not allowing a quantitative 
estimation of their abundance in a research area. 
It was believed that salmon are deterred by noise 
and turbulence in the ship's wake, and, as a rule, 
there are no salmon in the area where the trawl net 
is towed. Professor Vyacheslav Shuntov, the author 
of many ideas whose implementation advanced 
the ecosystem approach to research on biological 
resources of the Far Eastern seas, and champion of 
this endeavor in fisheries science, first generated a 
fruitful idea about the prospects for salmon research 
at sea using the pelagic trawl survey method.

First results of studies on the marine life period 
of Pacific salmon of Asian stocks, including immature 
and maturing fish, were obtained by the Pacific 
Research Institute on Fisheries and Oceanography 
(TINRO) in a series of integrated1 expeditions 
conducted in the Far Eastern seas under V. Shuntov’s 
leadership in 1984–1990. Extensive information 
was obtained on distribution, abundance, ecology, 
physiology, and trophic relationships of Pacific 
salmon that significantly supplemented and, in some 
cases, radically changed existing understandings. 
The results of these expeditions showed that Pacific 
salmon, both during the period of pre-spawning 

migrations and when migrating oceanward, are 
effectively captured by pelagic trawls at towing 
speeds of 4.5–5.5 knots. Based on the size of trawl 
catches, the first calculations of salmon abundance, 
as well as of all other fish and invertebrate species 
from catches of integrated surveys, were made.

In 1992, I wrote a short note about the summer 
expedition of 1991 on two new research vessels, 
Professor Levanidov and Professor Kaganovskiy on 
pre-anadromous Pacific salmon research in the 10th 
NPAFC Anniversary Commemorative Album under 
the title “The beginning of the way.” Since that 
time, such expeditions have become annual events 
for studying the state of pelagic ecosystems and 
assessing the stock status of migrating salmon. In 
autumn, they were supplemented by monitoring 
surveys on pink and chum salmon juveniles 
migrating to the ocean. In a relatively short time 
since the early 1990s, TINRO's integrated marine 
expeditions, carried on to estimate Pacific salmon 
abundance, had obtained a huge amount of data on 

By Vladimir Radchenko 
Executive Director, NPAFC

LFS 1142 mid-water trawl net built upon the NPAFC order 
is used on board of R/V Pacific Legacy No. 1 in March 2020. 
Photo credit: NPAFC Secretariat

1 The “integrated” here means survey of multi-method design with simultaneous performance of meteorological, physical oceanography, 
and hydro-acoustic research, plankton and nekton sampling, studies on hydrobionts’ trophology, health, etc.
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their distribution, biology, migration, feeding habits 
and diet rations that were incomparable with any 
other database that existed before. It can be said 
without exaggeration that the use of large-sized 
pelagic trawl nets had opened a new chapter in 
studies of the ecology of Pacific salmon.

These original methodological approaches 
and data were the valuable asset that Russian 
scientists contributed to the development of 
collective research ideas formed within the NPAFC 
framework. At the Second NPAFC Annual Meeting, 
TINRO presented documents on summer studies 
of salmon in the North Pacific Ocean and the Far 
Eastern seas by three research vessels in June–
August 1993 (Shuntov et al. 1994a, 1994b). Such 
reports have also become an input into the annual 
information exchange. Then, the Russian fishery 
science experience and approaches were realized 
in preparation for the Bering-Aleutian Salmon 
International Surveys (BASIS) program about ten 
years after the Commission's establishment.

Scientists from other NPAFC member countries 
promptly appreciated the advantages of the new 
method of Pacific salmon studies on the high seas. 
In 1990–1991, Soviet and Canadian scientists 
conducted joint trawl surveys aboard the R/V TINRO 
in the central and eastern North Pacific Ocean. 
Since 1992, Canadian scientists have begun to 
carry out trawl surveys on Pacific salmon aboard 
R/V W.E. Ricker and chartered Canadian fishing 
vessels—at first unsuccessfully (nine salmon were 
caught during the entire voyage, all in the final 
trawl haul). Then, with the participation of Russian 
specialists, the Pacific Biological Station successfully 
surveyed juvenile salmon in the Strait of Georgia 
in 1995. In parallel, U.S. scientists developed a 
technique of salmon trawl surveys, starting them 
in 1998 off the northwestern coast of the United 
States to study juvenile coho and Chinook salmon, 
in the Gulf of Alaska to study all salmon species in 
the coastal area, and in Bristol Bay focussing on 
juvenile sockeye salmon oceanward migrations. 
In 1992, Japanese scientists, with colleagues from 
Canada and the U.S., conducted the first salmon 
trawl survey from the large-tonnage R/V Kayo 
maru. A document submitted by the Japanese 
Party to the NPAFC (National Research Institute 
of Far Seas Fisheries 1993) noted that this was 
the first offshore survey of salmonids in the North 
Pacific Ocean in December to be conducted since 
the 1960s. However, both then and in the future, 
for some reason, Japanese scientists did not adopt 
the scheme for performing a trawl survey along a 
regular grid of stations, instead building their studies 
along separate sections, repeated from year to year 
and more often directed meridionally.

It was difficult to find juvenile sockeye salmon in rich hauls in 
Bristol Bay. Photo credit: NPAFC Secretariat

In the 1990s, many TINRO scientists were 
invited by Canadian, Japanese, and U.S. institutes to 
participate in research cruises under NPAFC-related 
programs, to exchange information and first-hand 
skills, and to discuss joint research methods and 
obtained results. In general, the personnel exchange 
under the NPAFC umbrella experienced an obvious 
boom in those years. I was invited to participate 
in a two-week cruise to Bristol Bay on the F/V 
Great Pacific, a fishing trawler chartered by the 
Alaska Fisheries Science Center (Juneau) in July 
1999. Together with Ed Farley (who led the cruise), 
Jim Murphy, and other American colleagues, we 
completed 64 trawl stations with an eye on catching 
juvenile sockeye salmon that recently migrated into 
the sea from the most important spawning grounds 
in Alaska and started moving from the southeast 
Bering Sea corner into the open marine waters.

United States vessels used a different technique 
for catching juvenile salmon than is customary on 
the Russian cruises. To ensure that the top panel 
of the trawl net is kept on the sea surface, several 
large floats of bright pink color were tied to it at 
once. The trawl doors were also tuned “to the 
surface,” and it was possible to clearly observe how 
all this “Christmas tree garland” was towed behind 
the vessel’s stern with an escort of doors floating on 
the sides of the trawl net mouth. With such a fishing 
technique, the mouth of the trawl (a Canadian-made 
Cantrawl 600 net was used) was strongly stretched 
in the horizontal direction, averaging 52 meters, 
while vertically it closed up to 18 meters. However, 
with such a notably stretched mouth, the trawl net 
effectively captured both juvenile and adult Pacific 
salmon, as well as a large number of sandlance, 
herring, yellowfin flounder, Pacific sandfish, and 
Pacific rainbow smelt at the surface of Bristol Bay 
waters.

Leafing through the 2000 NPAFC Annual Meeting 
in Tokyo, I recall how U.S. colleagues announced the 
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development of a new research Bering Sea program 
in order to determine the sea carrying capacity for 
Pacific salmon and find a range of its variability. 
This program should be based on a five-year plan 
of Bering Sea expeditions aboard research vessels 
of participating NPAFC member countries. At the 
same meeting, a new NPAFC Science Plan was 
agreed upon, for the first time for a five-year period, 
2001–2005. That plan included a section on joint 
international programs, which drew a combination 
of both problematic and regional approaches to 
salmon studies. The main topics of the Science Plan 
were identified as "Bering Sea Salmon Research," 
"Juvenile Salmon Research in Eastern and Western 
North Pacific Waters," and "Winter Salmon 
Research." Parties planned to coordinate studies and 
conduct joint research in those directions.

CSRS (Committee on Scientific Research and 
Statistics) took up the implementation of the Bering 
Sea program immediately. Less than five months 
after meeting in Tokyo, a rationale of the Bering-
Aleutian Salmon International Survey (BASIS) 
project was approved in principle by all parties at 
the intersessional committee’s meeting on research 
planning and coordination (RPCM) in March 2001. 
The approved document included expected results, 
a tentative grid of survey stations and areas of 
responsibility of participating vessels, survey 
methodology including a sampling of a wide range 
of samples, time schedule of implementation, and 
estimates of the project's budget, which exceeded 
US$50 million; no wonder, because the plan was 
to carry out four surveys respectively—in February, 
May, July, and September—every year during the 
program's five-year term. A policy of wide open 
access to collected data was declared after a two-
year waiting period during which the major results 
could be published by survey participants. The 2001 
RPCM Report was subsequently adopted by the 
Commission at the 2001 NPAFC Annual Meeting in 
Victoria, Canada. A nine-member BASIS Working 

Participants of the BASIS WG meeting in TINRO, 
Vladivostok, in May 2002. Photo credit: NPAFC Secretariat

Group (WG) chaired by Jack Helle from the United 
States was also established there.

On May 27–28, 2002, the BASIS WG met in 
Vladivostok, Russia. The United States’ voluntary 
contribution helped to ensure good representation 
from NPAFC member countries. Meeting participants 
discussed a wide range of issues, from technical 
to financial ones, primarily research methods and 
the possibility of sampling gear inter-calibration, 
especially for large-sized pelagic trawl nets. 
Discussions covered questions about how to 
compare and intercalibrate different methods of 
plankton sampling, oceanographic data, information 
on fish feeding and bioenergetics; how to determine 
salmon age and maturity in the same way, collect 
tissue samples for stock identification, perform 
tagging, build models of migration and growth, 
determine infestation by parasites and identify 
symptoms of diseases; and what information 
should be collected about species ecologically 
related to salmon. Protocols for collecting and 
exchanging samples and data with the appointment 
of responsible persons for each of the research 
areas were then agreed. Dates and venues of 
meetings, workshops and conferences, and plans for 
publications were outlined. In a word, the meeting 
turned out to be very productive. As the meeting 
participants testified, it became obvious that the 
plans for the joint Bering Sea expeditions will be 
certainly implemented in the near future.

By that time, I worked at the Sakhalin Research 
Institution on Fisheries and Oceanography 
(SakhNIRO) and did not have a chance to take part 
in cruises under the BASIS program. Fortunately, 
the results of the joint research by scientists from 
Japan, Russia, and the United States were both 
heard and published. The trawl survey aboard 
three research vessels in 2002 covered an area of 
about three million km2. In other years, R/V TINRO 
routinely carried out comprehensive surveys in the 
Russian part of the Bering Sea. American vessels 
explored the shelf zone of the eastern Bering Sea, 
and Japanese ships surveyed the central deep 
Aleutian Basin. In 2007, the volume of Izvestiya 
TINRO No. 151 was published, which summarizes in 
detail the results of the work of the BASIS first stage 
in 2002–2006. In the introductory article, Shuntov 
et al. (2007) summarize the obtained results, 
considering both achievements and problem areas 
of joint research, in which not everything has been 
implemented. Among the main achievements the 
following were mentioned:

• Intercalibration of pelagic trawl nets used on 
ships of three countries had been carried out, 
albeit on limited material;
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Inside the Commission, strengthening of the 
spirit of cooperation between the Parties has been 
the most important BASIS program result. While 
in the first years of NPAFC history, CSRS meetings 
were mainly plagued by disputes and attempts 
to protect the "point of view of the national 
delegation," relationships between scientists became 
much more trusting after BASIS implementation. 
Jack Helle wrote in his opening remarks at the 
BASIS Symposium: “Three ships met near Attu 
Island in the remote western Aleutian Islands in 
2002 to tow their nets side by side in the ocean 
swells to calibrate their gear. I will never forget 
the excitement expressed in the message I 
received from Jim Murphy, Chief Scientist aboard 
the F/V Northwest Explorer, about the sight and 
communications with each nation’s ships doing side-
by-side cooperative research in the open ocean. It 
was a day that none of the participants will ever 
forget!” (NPAFC 2009).

Indeed, scientists from different countries 
saw the priority of the BASIS implementation 
achievements in their own way. For example, in 
a brief communication prepared for the NPAFC 
Newsletter by the NPAFC Awardee Kate Myers 
(NPAFC 2004), who recommended the name of the 
BASIS program, the following is listed among the 
successes of cooperative research:

• Cooperative genetic stock identification (GSI) 
research efforts were undertaken to define 
a stock composition and abundance of Asian 
and North American sockeye and chum 
salmon in the Bering Sea;

• Data storage tag (DST) recoveries in 
2003 provided new information on the 
temperature-depth habitats of maturing 
Russian, Japanese, and western Alaskan 

Ed Farley and giant salmon shark caught by trawl by F/V 
Great Pacific. Photo credit: NPAFC Secretariat

• In terms of the sea temperature regime and 
ice coverage, research covered both warm 
years in 2002–2004 and cold years in 2005 
and 2006 providing data for comparisons 
and development of understanding on the 
mechanism of formation of Bering Sea 
ecosystem productivity;

• A general picture of size and taxonomic 
zooplankton groups’ distribution within 
the entire Bering Sea was obtained; it was 
found that the large fraction, including 
the food resources for pelagic fish such as 
euphausiids, hyperiids and pteropods, is 
mainly concentrated in the western part of 
the Bering Sea;

• It was found that Pacific salmon distribution 
in the western and northern Bering Sea can 
be influenced not only by food supply, but 
also by advection of Pacific waters which 
increased in the early 2000s; and

• Pacific salmon’s role as consumers of food 
resources in the pelagic fish communities of 
the Bering Sea was assessed. 

The main regrets expressed by Shuntov et al. 
(2007) were that it was not possible to standardize 
completely the methodology of integrated trawl 
surveys over the five years, to achieve unity in 
approaches to assessing zooplankton biomass and 
fish abundance—including Pacific salmon, widely 
introduce express processing of plankton samples 
on all expeditionary vessels, and, accordingly, it was 
not possible to bring together positions on issues of 
food supply deficit or sufficiency for salmon during 
the marine life phase, carrying capacity of their 
ecological niche, and importance of individual factors 
for formation of their generations’ abundance.

For the NPAFC, BASIS implementation became 
a landmark event that showed the maturity of it 
as an international organization and its capability 
to set and fulfill such ambitious scientific projects. 
From the point of view of the Commission's public 
image, the achieved success was very timely, 
since combatting the IUU driftnet fishery in the 
Convention Area had passed into a less intensive 
phase by the early 2000s. While 1997–2000 
saw 2–11 IUU fishing vessels detected, and 1–4 
vessels detained yearly, the first years of the new 
century were marked by zeros in both columns in 
the Committee on Enforcement reports. Relevant 
agencies of participating countries began to think 
about the prospects for further cooperation within 
the Commission’s framework. CSRS by that time, 
except for two successfully held international 
symposia in 1996 and 1999, did not manage to 
“shine before the World scientific community.” 
Therefore, success of the new scientific program was 
most welcome.
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Pacific salmon and Atka mackerel catch in BASIS cruise in the 
Bering Sea. Photo credit: NPAFC Secretariat

salmon from the time of their release in 
common feeding grounds in the central Bering 
Sea in July to recovery in coastal fisheries, 
natal streams, or hatcheries;

• Using DSTs, data on salmon species’ vertical 
distribution in the upper epipelagic layer were 
collected as well as on their temperature 
preferences;

• It was found that:

◊ both daytime and nighttime zooplankton 
sampling is needed in order to obtain 
an accurate estimate of zooplankton 
biomass;

◊ salmon diets in the shelf zone include 
a large number of walleye pollock and 
sandlance juveniles;

◊ the biomass of Pacific salmon foraging 
in the Bering Sea in summer is huge, 
with different species showing different 
regional preferences; and

◊ juvenile salmon migrate to the open sea, 
using oceanographic fronts position.

• Zones of coccolithophorid blooms on the 
eastern Bering Sea shelf were located.

Results of the first stage of BASIS 
implementation were considered at three scientific 
fora, including the NPAFC workshop in Sapporo in 
October 2004 with a program including fifty reports 
(NPAFC 2005), and a one-day symposium under the 
symbolic title “Science Bridging Five Nations: The 
Bering-Aleutian Salmon International Survey,” in 
Anchorage at the American Fisheries Society annual 
meeting in September 2005. In November 2008, 
NPAFC held the International Symposium on Bering-
Aleutian Salmon International Survey (BASIS): 
Climate Change, Production Trends, and Carrying 
Capacity of Pacific Salmon in the Bering Sea and 
Adjacent Waters, which resulted in the publication 
of the NPAFC Bulletin #5 (2009) a year later. In her 

welcoming remarks, Fran Almer, NPAFC President 
in 1999–2001, noted that BASIS evolved out of a 
shared goal: to learn more about the complex Bering 
Sea ecosystem and how changing conditions, caused 
in part by climate change, are impacting salmon 
and inter-related species. NPAFC scientists were 
interested in migration patterns, feeding patterns, 
juvenile survival and growth, and many other areas 
of research. Since no one nation had sufficient 
resources to do all of the data accumulation and 
analysis that was needed, and since salmon move 
over vast areas beyond any one nation’s boundaries, 
the idea of sharing research efforts evolved. This 
could not have happened without the mutual respect 
and trust of the researchers from the member 
nations that grew over time. Fran also shared her 
hope that BASIS would become a good example 
of international collaborative research in the World 
Ocean.

At the same time, looking through the BASIS 
Symposium proceedings, we can conclude that the 
positions of scientists from different countries on 
key issues of salmon ecology had not narrowed 
from the first attempt. This is evidenced by 
argumentation in the published articles, and even 
from some formal features. Thus, Bulletin #5 
(2009) included 33 articles, of which only 11 were 
written with the inclusion of co-authors from another 
country, and only one (on salmon nutrition) was 
written by American, Russian, and Japanese co-
authors together. In addition, of the 11 mentioned, 
seven articles included a native American co-
author who joined the group of authors, usually 
in the last position, perhaps to polish the text. 
The interpretations in the articles have remained 
reflective of the views of the national research 
schools.

BASIS results have attracted the attention of 
other international organizations. Thus, in 2004, 
the North Pacific Marine Science Organization 
(PICES) proposed to combine BASIS cruises with 
the PICES micronekton program, especially since 
expeditions of the BASIS II (second stage) were 
planned to expand into the Pacific Ocean. Russian 
scientists announced the resumption of winter trawl 
surveys in the Pacific Ocean starting in 2009, and 
American scientists carried out large-scale research 
in the Gulf of Alaska in 2010. The U.S. North Pacific 
Research Board (NPRB) expressed interest in 
funding individual components of the program, and 
ties with the large international scientific program 
Global Ocean Ecosystems Dynamics (GLOBEC) have 
been outlined. Accordingly, in the NPAFC Science 
Plan for 2006–2010, a continuation of joint research 
in the Bering Sea and Aleutian regions was included 
in a separate chapter, and the Commission decided 
to carry out the BASIS II in 2009–2013 after a 
successful symposium in 2008.
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In conclusion to the published BASIS Symposium 
proceedings, Ed Farley, who replaced Jack Helle 
as the BASIS WG Chairperson in 2007, formulated 
the main research tasks for the second program 
stage, each of which included studies of climate 
cycles, climate change, and impact factors. Later, 
these tasks were included unchanged in the work 
plan for BASIS II and approved by CSRS in Yuzhno-
Sakhalinsk in the spring of 2009. At that time, I 
was responsible for holding the CSRS meeting from 
SakhNIRO, and had a plan agreed with TINRO to 
lead a summer “salmon” expedition to the ocean, as 
it turned out, to meet the most numerous (before 
2018) generation of pink salmon migrating to the 
Sea of Okhotsk region at that time. It seemed to me 
that the cooperative program of high seas research 
was on the rise and had bright prospects.

Unfortunately, this turned out not to be the case. 
The history of the successful implementation of 
the BASIS program had almost ended. Russia and 
the United States continued to operate research 
cruises in the Bering Sea and would inform the 
NPAFC scientific community about their results, 
but there was no talk of coordination, inter-
calibration work, or wide personnel exchange. 
While American institutes have traditionally invited 
Russian planktonologists to participate in cruises, 
some logistical difficulties occurred with these 
invitations in 2011–2012. Japan reported in 2010 
that they had no plans to participate in BASIS 
II, although the data collected in the Bering Sea 
cruises would be communicated to colleagues. 
Other member countries did not conduct a single 
BASIS cruise for the entire period of the program 
implementation. Instead of the intended increase in 
efforts and resource allocation by countries, a useful 
cooperative program gradually faded away.

At the RPCM in Vancouver in 2010, the BASIS 
WG was unable to meet and report to the Annual 
Meeting. Since 2011, RPCMs were transferred 
to an electronic format, and the issue of cruises 
coordination within the BASIS framework also was 
not raised with them. At the annual meetings, 
the national expedition plans presentations were 
continued as well as discussion on prospects 
for holding the Second BASIS Symposium. That 
proposal was later replaced by holding a thematic 
section in the 2015 Symposium program, in the title 
of which neither BASIS nor even just the Bering Sea 
was indicated. Plans for the final publication of the 
BASIS II results also failed to materialize: TINRO 
invited all cruises’ participants to publish topical 
articles in Izvestiya TINRO journal under the most 
favored treatment in 2015. However, only one article 
by Eisner et al. (2015) on spatial and temporal 
changes in assemblage structure of zooplankton and 
pelagic fish in the eastern Bering Sea across varying 
climate conditions was submitted from outside 
TINRO.

In 2012, upon recommendation of the NPAFC 
Performance Review Panel, the terms of references 
of the Science Sub-Committee and CSRS working 
groups, including the BASIS WG, were updated, 
but the program itself, in fact, was already dead. 
For the final period, the working group was led by 
Olga Temnykh, but it was not possible to revive 
the former interest in BASIS among specialists 
from Canada, Japan, and Korea. In 2015, at the 
discussion on the results of the NPAFC Science Plan 
implementation, all NPAFC Parties agreed that the 
BASIS program could be considered completed and 
the BASIS WG should be disbanded. 

It is difficult to say what caused the relative 
failure of BASIS II. Was the decline in the technical 

TINRO Olga Temnykh received the Commemorative Plaque 
for Russia’s active participation in the BASIS program at the 
NPAFC Symposium in 2008. Photo credit: NPAFC Secretariat

Preparation for salmon tagging on board of the R/V Wakatake 
maru in 2008. Photo credit: NPAFC Secretariat
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and financial capacities of national institutions and 
agencies in the NPAFC member countries a major 
determining factor? For example, the Japanese 
R/V Wakatake maru was out of action in 2009. 
This vessel, although it did not carry out trawl 
surveys, provided information on the distribution 
and feeding of Pacific salmon in the Bering Sea. 
American scientists constantly worked on board 
of R/V Wakatake maru. In Russia, due to limited 
funding, research cruises on Pacific salmon in the 
Bering Sea also had been seriously reduced. The 
Commission found no additional financial resources, 
as the application to NPRB in 2009 to continue joint 
research was unexpectedly rejected.

Some organizational planning flaws may have 
impacted the Commission’s ability to successfully 
implement BASIS II. From the first years, it seemed 
to me unfortunate that the timing of expeditionary 
work stages (i.e., BASIS I and II) disagreed 
with the five-year terms of the Commission’s 
Science Plan iterations. This prevented the BASIS 
program from being organically integrated into the 
organizational basis of scientific activities within 
the NPAFC framework and taking such a place in 
it, as the Climate Change and Carrying Capacity 
(CCCC) Program occupied in PICES, and the FUTURE 
program occupies now. The strong tilt of the BASIS 
II towards climatic variability, an attempt to expand 
the geographical scope of the study area, and 
somewhat vague tasks made the program fuzzy. In 
the absence of expeditionary work coordination, the 
participating countries soon shifted the priorities 
of efforts application to other water areas: Japan 
returned to performing multi-year sections with 
drift nets and longlines, Russia focussed on the 
northwestern North Pacific and the Sea of Okhotsk, 
the United States paid more attention to the 
Arctic region. Today, the United States remains 
the only country that continues to use the BASIS 
abbreviation for national expeditionary programs in 
the Bering Sea and adjacent waters.

It also seems to be an omission that the BASIS 
WG did not attempt to bring an analysis of data 
obtained in the Bering Sea cruises into other major 
areas of Pacific salmon research, for example, 
research on juvenile salmon, which was devoted 
to a whole series of workshops in 2000–2006, and 
coastal research programs, which were carried 
out by all NPAFC member countries. Instead 
of assistance and cooperation, these research 
directions have essentially become competitors to 
BASIS for available resources, including meeting 
time, attention of specialists, etc. All these are 
lessons that need to be learned before planning a 
similar large-scale joint work.

In the same years, another scientific program 
has been developed within the Commission, also 

by experts who collaborated within the BASIS 
framework. Perhaps, this development was inspired 
by the successful international cooperation between 
scientists. At the initiative of Richard Beamish, 
work was underway on the Long-term Research 
and Monitoring Plan (LRMP) for Pacific salmon 
(Oncorhynchus spp.) in the North Pacific Ocean. This 
proposal from the Canadian side was first presented 
at the CSRS meeting in April 2004 with information 
that the well-known Gordon and Betty Moore 
Foundation was ready to allocate up to US $200,000 
for the project. As Beamish wrote in the NPAFC 
Special Publication (#1) on LRMP, in developing a 
Long-term Research and Monitoring Plan, the basic 
question becomes “What do we need to establish 
the linkage between monitoring and modelling in 
order to assess the climate impacts and ecological 
mechanisms that determine production of Pacific 
salmon?” Research and monitoring will involve 
a need to unravel the complex linkages among 
climate and the physical, chemical and biological 
components of these ecosystems. … The scope of 
the research and monitoring needed to consider a) 
the spatial and temporal scales of effects and b) 
other potential impacts on Pacific salmon production 
that may be confounded with changes associated 
with climate. 

Three LRMP scoping meetings were held in 
2008–2009: in the cities of Sokcho (Korea), 
Nanaimo (Canada), and Shiogama (Japan), and the 
final report was presented at the 17th NPAFC Annual 
Meeting in Niigata, Japan. The report adopted by 
the Commission contains 26 recommendations of 
various directions and levels of detail (see p. 33 
in Beamish et al. 2009—NPAFC Special Publication 
No. 1), among which five are more relevant to the 
subject of this article:

• Link ocean research to well-established 

LRMP meeting participants in Nanaimo visiting the MacMillan 
Provincial Park in 2008. Photo credit: NPAFC Secretariat
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freshwater research programs to study 
variation in productivity of the whole life 
history of salmon populations;

• Conduct international cooperative research 
including data sharing, standardized surveys, 
and coordinated research programs;

• Continue juvenile trawl surveys and the 
corresponding data series;

• Continue shipboard research and monitoring 
programs that provide a platform for process 
studies, as well as collection of long-term 
data on interannual variation in ocean 
growth, distribution, and run timing of key 
populations (e.g., BASIS, Wakatake maru 
survey in central North Pacific and the Bering 
Sea); and

• Reinstate long-term surveys that have been 
terminated (e.g., Oshoro maru and Auke Bay 
Lab’s Marine Ecosystem Stock Assessment 
program, BASIS group surveys in the Gulf of 
Alaska).

On page 6, Beamish described an idea on the 
necessity of a Pan-Pacific integrated survey: Small-
scale and short-term studies are not sufficient 
because ocean distribution ranges of Pacific 
salmon are very large. Therefore, it is necessary to 
conduct large-scale research over vast areas during 
ecosystem surveys as the oceanic habitat of Pacific 
salmon is geographically heterogeneous. The best 
way to improve the scientific quality of research 
is the organization of large-scale multi-national 
expeditions concurrently by several vessels from 
different member countries (for example, one ship 
from each participating country). In the beginning, 
each vessel should plan to cover its region of 
responsibility. This approach will make it possible to 
obtain information on the entire marine habitat of 
salmon (from Asia to North America) in a short time 
period. To gain an experience in joint multi-national 
research on the high seas, it is best to start with one 
large expedition in winter, which is a critical season 
for salmon survival. 

In 2012, Richard Beamish came up with the 
idea of the International Year of the Salmon (IYS), 
following the example of several iterations of 
the International Polar Year, with the last one in 
2007–2008. His proposal incorporated all the main 
LRMP developments. According to Beamish (2012) 
submitted to the Commission, the IYS scientific 
program shall include large-scale studies of salmon 
in the high seas and freshwaters, joint analysis of 
data collected, and model development. The overall 
goal of the IYS program was to optimize salmon 
stock management and improve the quality of 
fishing forecasts in NPAFC member countries.

Eight months later, I started working as 
the NPAFC Executive Director, and the IYS 
implementation became one of my main tasks. The 
first IYS-related meeting of experts and NPAFC 
member countries’ representatives took place in 
Vancouver, at the Pacific Salmon Commission office 
on February 17–18, 2015. A second scoping meeting 
was held one year later, also in Vancouver, with 
double the audience, including representatives from 
the North Atlantic Salmon Conservation Organization 
(NASCO), which had joined the initiative. Peter 
Hutchinson, then NASCO Secretary, played a leading 
role in involving NASCO into the project. He was 
Chairman of NASCO’s Standing Scientific Committee 
for more than 20 years. As soon as he heard from 
me about the initiative, Peter immediately asked if 
we intended to include the "king of all fish"—Atlantic 
salmon into the IYS scope. But... time passed, and 
Peter retired in late 2017. NASCO continued to 
cooperate in the IYS implementation, but without 
participation in marine expeditionary research.

Annual meetings of the IYS WG and the newly 
formed IYS North Pacific Steering Committee 
in Vancouver continued after the start of the 
IYS scoping phase. A landmark meeting for 
expeditionary research was in 2017. At that 
meeting, Igor Melnikov on behalf of the Russian 
Party made a proposal to include a section on 
international expeditions in the IYS program. Based 
on the experience of Russian integrated expeditions 
and the BASIS program, it was proposed to conduct 
winter and summer surveys of the upper epipelagic 
layer using up to five research vessels, deployed 
simultaneously over the entire North Pacific. The 
proposal noted the existing uncertainties regarding 
the processes and factors affecting Pacific salmon 
during the marine period of life and shaping their 
abundance dynamics. Against the background 

The 2019 Gulf of Alaska cruise scientists, left to right: Anna 
Vazhova, Charles Waters, Laurie Weitkamp, and Albina 
Kanzeparova with team’s sweatshirts on board of R/V 
Professor Kaganovskiy. Photo credit: NPAFC Secretariat
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of insufficient data on salmon on the high seas, 
numerous biased hypotheses about limiting factors, 
critical periods of the life cycle, ecological capacity, 
etc. appeared. In their article “On the persistence of 
stereotypes concerning the marine ecology of Pacific 
salmon (Oncorhynchus spp.),” Shuntov et al. (2017) 
list up to twenty hypotheses about the marine 
life period of salmon, regarding which directly 
opposite points of view are expressed and actively 
discussed in the literature (more details about these 
hypotheses in Radchenko 2018).

The Russian proposal argued that significant 
progress could be made in understanding the marine 
life cycle of Pacific salmon if intensive coordinated 
research will be conducted in the North Pacific Ocean 
within the IYS framework. Since wintering remains 
the least studied period of salmon life on the high 
seas, it was proposed to start with a synchronous 
integrated survey of the upper epipelagic layer of 
the Ocean from the coast of Asia to North America in 
February–March. The entire study area was divided 
into five sectors, which will include 4–5 meridional 
sections each. The southern boundary of the survey 
grid was extended to the known temperature limits 
of salmon habitat. Each vessel would have to work 
for 30–40 days according to a unified methodology 
of trawl survey, including catch processing and 
related scientific research. In summer (August–
September), a similar survey was proposed with a 
shift to the north and inclusion of the Bering Sea 
deep-sea basins into the study area.

The Russian proposal, echoing the LRMP 
recommendations, has become the core of the 
IYS program. At the 25th NPAFC Annual Meeting in 
Victoria in May 2017, CSRS approved the first draft 
of the expedition plan. The IYS WG supported the 
opinion that the team of researchers on board the 
Russian research vessel should be international, and 
it is desirable to have participated specialists from 

Hard work with bongo net in windy weather. Photo credit: 
NPAFC Secretariat

Scientists and crew of the R/V Professor Kaganovskiy at the 
Pacific Biological Station in March 2019. Photo credit: NPAFC 
Secretariat

all NPAFC countries in the vessel’s scientific team. 
Jim Irvine (Canada) proposed a discussion paper 
listing hypotheses and research questions that an 
expedition to salmon wintering areas could test. In 
the final form, the compiled document included nine 
positions covering a wide range of planned research:

• The increasing loss of ice in the Arctic may 
result in a frequent occurrence of warm 
water events (e.g., the “blob”) in the Gulf of 
Alaska, which notably impacts the biological 
community in the Gulf of Alaska and affects 
distribution and conditions in salmon;

• Mesoscale physical features are known to 
greatly enhance background productivity. 
Various Pacific salmon populations including 
juvenile Chinook salmon have different 
potential foraging habitats and hot spots in 
the northeastern Pacific; 

• Warming of the ocean alters pelagic 
ecosystems and usually leads to longer food 
chains affecting fish productivity; 

• Size-dependent mortality within the 
first ocean year regulates Pacific salmon 
production; faster-growing fish leave the 
coastal waters earlier and are the major 
contributors to brood year strength;

• Integrated trawl/oceanographic survey 
methods give enough data to estimate the 
carrying capacity in the Gulf to support 
North American Pacific salmon stocks 
that is exceptionally important for further 
development of the ocean ranching in Alaska;

• There is a shortage of forage zooplankton 
resources on the high seas in winter; Pacific 
salmon food spectra overlap significantly that 
supposes inter-species competition for food is 
highest in comparison with other seasons;
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• Pacific salmon diet is mostly micronekton/
squid-based in the Gulf of Alaska in winter;

• Pacific salmon use the Earth’s magnetic field 
to find their way back to their birthplace after 
migrating across high seas; and

• We should start to document health 
conditions of the out-migrating Pacific salmon 
juveniles. It is imperative to create a baseline 
for the health state of the foraging Pacific 
salmon populations.

The Gulf of Alaska cruises were conducted in 
2019 and 2020, and the 2022 IYS Pan-Pacific Winter 
High Seas Expedition tested these hypotheses 
and revealed additional important details of Pacific 
salmon ecology in winter. The analyses of the 
surveys’ results are now ongoing in full swing. A 
preliminary conclusion will be supplemented by 
results of data and samples processing, and different 
specialists can report them differently. However, 
from my point of view, some general conclusions 
could be noted:

1. The effectiveness of international cooperation 
was shown in action. Scientists of different 
specializations, different countries, and different 
generations united during implementation of 
integrated surveys and gained work experience by 
working side-by-side, from some general methods 
to small handy ways—this is something that has 
enriched all participants of the expeditions. This 
legacy will significantly affect the future of ocean 
science. 

2. Salmon species use the resources of their 
ocean ecosystem differently in the western part of 
the NPAFC Convention Area (with the main currents 
directed eastward from the coast) than in the 
eastern part (with currents coming to the costs from 
the ocean). As an example, on the Asian side, pink 
salmon migrate far into the high seas while, on the 
American side, pink salmon predominantly migrate 
along the coasts, appearing sometimes in large 
abundance either in the north (in the Bering Sea), or 
in the south—southward of 47°N. The areas, where 
different salmon species occur in abundance, overlap 
only partially reducing the likelihood of strong food 
competition.

3. Despite the northern stocks of salmon being 
healthier than the southern stocks along both Pacific 
Ocean coasts, there was no significant northward 
shift in the feeding ranges of salmon on the high 
seas.

4. Salmon may exhibit elements of gregarious 
behavior on the high seas, especially short-lived 
salmon species (pink and coho) that migrate quickly 
over long distances.

5. The assumption was confirmed that the 
steelhead trout lives in a thin surface layer of the 
ocean, therefore it is very poorly caught by trawls. 

Expeditions confirmed part of the existing 
ideas, but, at the same time revealed additional 
uncertainties and set new tasks:

1. We need to connect salmon catch abundance 
in the high seas with the indices of salmon run 
magnitude by species and, at the very least, by 
large regions. In its turn, this development requires 
efforts to standardize trawl survey methods 
including net parameters, vessel speed, water 
layers, and fish abundance calculation formulas. The 
maximum salmon catch in winter 2019 was in the 
trawl haul, where the towing speed of the trawl net 
was maximized due to the successful combination 
of ocean current and wind directions. It is necessary 
to clearly understand to what degree each trawl 
operation’s parameters can impact obtained results. 

2. We need to standardize the methodology of 
oceanographic research and also a description of 
salmon habitats on the high seas. It is important to 
monitor the same oceanographic parameters with 
the same discretion. Perhaps this will allow us to 
delineate “corridors” of salmon migration flows, find 
a difference between locations for their “transit” 
and “residence,” and explain why some salmon 
aggregations quickly disappear from areas, where 
hundreds of them occurred in trawl catches several 
days prior.

3. More attention should be paid to ecologically 
related species. In the eastern North Pacific, 
mesopelagic fish and squid contributed only a few 
percent to the total nekton biomass. This is a huge 
difference with salmon ecosystems in the western 
North Pacific. A different situation is with jellyfish. 
In the Gulf of Alaska, they met in such significant 
abundance in the near-surface ocean at night 
that they can be considered as biotope shaping 
organisms like pines in a pine forest. 

Together with all the scientific community, I look 
forward to detailed scientific reports on the past 
expedition and am ready to be excited by wonderful 
findings and discoveries made in different fields 
of marine science. Clearer conclusions about pre-
determined hypotheses also should come with those 
reports. Even more expectations are placed on the 
resumption of integrated trawl surveys in the North 
Pacific in the near future. The NPAFC experience in 
organizing large-scale high seas research is unique 
among regional fishery management organisations. 
This Commission’s leadership should be supported 
by further achievements in the frame of future 
international scientific programs. The United Nations 
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Pink salmon in the beach seine trap near the western Kamchatka Peninsula coast in a productive 
year. Photo credit: S. Shubkin, KamchatNIRO

Decade of Ocean Science (UNDOS) project, Basin 
Events to Coastal Impacts: An Ocean Intelligence 
System for Fish and People (BECI) could become a 
new home for ambitious high seas projects, if it will 
find a proper position in contemporary structure of 
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funding of marine research. Let us do our best for 
this. 
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IYS staff left to right: Caroline Graham (former IYS High 
Seas Expedition Coordinator), Mark Saunders (IYS Director, 
North Pacific Region), Camille Jasinski (IYS Communications 
Manager) at the media event for the return of the CCGS Sir 
John Franklin in Victoria, BC on March 25, 2022. Photo credit: 
Ron Sombillon

International Year of the Salmon

International Year of the Salmon: 
Wrap-up and its Final Year

The International Year of the Salmon (IYS) is a 
five-year (2018–2022) initiative governed by 
the North Pacific Anadromous Fish Commission 

(NPAFC) and North Atlantic Salmon Conservation 
Organization (NASCO). Since its inception, the IYS 
has been working tirelessly to set the conditions 
necessary to establish resilience between salmon 
and people in a rapidly changing world. As the IYS 
enters its last few months, it looks back on several 
extremely successful Signature Projects, and looks 
forward to a roadmap ensuring this resilience. 

The year 2022 has been extremely busy so 
far, with the 2022 Pan-Pacific Winter High Seas 
Expedition wrapping up in April. Despite the arrival 
of a new strain of COVID-19 at the beginning of 
the year, and rising global political tensions, the 
IYS continues to collaborate internationally on its 
Signature Projects. The IYS is looking forward to 
hosting its wrap-up Synthesis Symposium in early 
October 2022 in Vancouver, BC. The IYS continues 
to build connections and leverage its opportunities 
by working in a virtual format.

2022 Pan-Pacific Winter High Seas Expedition

On February 3rd, 2022, the NOAA Bell M. Shimada 
picked up her full complement of scientists and 
made her way into the North Pacific Ocean (NPO) 
as the first vessel to launch the 2022 Pan-Pacific 
Winter High Seas Expedition. A few days later, the 
R/V TINRO left Vladivostok to make its way across 
the NPO. In late February, two Canadian vessels, 
the CCGS Sir John Franklin and the F/V Raw Spirit, 
left their ports in Victoria, BC, and Port Alberni, 
BC, respectively. This international fleet of fishing 
and research vessels embarked on the largest ever 
Pan-Pacific research expedition to study the winter 
ecology of salmon in the NPO. In early April, it was 
announced that a fifth vessel, the F/V Northwest 
Explorer, would join the 2022 Expedition fleet. 
Together, these five vessels spent 182 days at sea. 
Sixty-nine scientists from three NPAFC member 
countries performed research onboard these vessels, 
and their combined effort sampled 131 stations over 
approximately 2.5 million square kilometers in the 
Central and Eastern NPO. Together, these vessels 
caught 2,321 salmon and steelhead (1,341 sockeye, 
687 chum, 111 coho, 107 pink, 57 steelhead, and 
18 Chinook). 

By Camille Jasinski 
IYS Communications Manager

Camille Jasinski is the 
IYS Public Relations and 
Communications Manager for 
the International Year of the 
Salmon (IYS)—North Pacific 
Region. She is currently 
completing her master’s 
degree in communications 
at SFU (Simon Fraser 
University), after which 
she hopes to pursue her 
PhD. Camille’s graduate 
research interests include 
classical communication 

theory, ideology, philosophy, surveillance culture, 
environmental communication, decolonization theory, 
and Indigenous rights. Camille currently sits as the 
Co-chair to the IYS Theme Council Group 4—Outreach 
and Communication. She is also a registered 200-hour 
yoga and fuse instructor.
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which are thought to dwell within a thin surface 
ocean layer and may avoid pelagic trawl nets. 
Sockeye salmon were the most common species 
encountered, with most catches occurring in the 
Central North Pacific south of the Aleutian Islands, 
which is a well-known wintering area for sockeye 
stocks from Bristol Bay. The largest catch of salmon 
during the expedition was 683 fish—consisting 
mostly of sockeye—which occurred in the Central 
North Pacific. To our knowledge, this is the largest 
single catch of salmon sampled in a research area 
by trawl net during winter since 1986. Scientists are 
curious as to whether sockeye catches can predict 
sockeye returns. Scientists speculate the huge 
number of sockeye salmon caught in 2022 could be 
related to monster Bristol Bay returns (the highest 
ever) and low catches in 2019 and 2020 in the Gulf 
of Alaska from dismal Fraser River returns (the 
lowest ever recorded in both years).

Species abundance and distribution in the survey 
area can help scientists learn more about salmon 
predators and prey. Besides salmon, the main 
marine life encountered in the catches included 
jellyfish, squid, and lanternfish (myctophids). 
Several vessels also caught large numbers of 
threespine stickleback, which was surprising since 
these species are usually found much closer to 
shore. The abundance of threespine stickleback 
is growing in the Western North Pacific and 
Southwestern Bering Sea in summer and autumn, 
where this planktivorous species is considered a food 
competitor for juvenile salmon migrating oceanward.

A wide range of novel technologies such as 
gliders, environmental DNA (eDNA), and genetic 
stock identification were used to enhance research 
for the 2022 Expedition. In addition to the collected 
data, a wide array of biological and physical 

The NOAA Bell M. Shimada entering Kodiak, Alaska. Photo 
credit: Laurie Weitkamp

The objective of the 2022 Expedition was to 
demonstrate the utility of an international Pan-
Pacific winter ecosystem survey to understand 
how increasingly extreme climate variability in the 
NPO and the associated changes in the physical 
environment influence the abundance, distribution, 
migration, growth, fitness, and survival of Pacific 
salmon and surrounding species. All five vessels 
successfully conducted ecosystem surveys across 
the NPO in the largest international effort combining 
such a wide geographical scope in the high seas 
during the least studied winter season. The vessels 
used a variety of approaches including sampling 
by trawl, gillnet, and three types of plankton 
nets, and a variety of research methods including 
oceanographic and hydrochemical sampling, 
hydroacoustic monitoring, macro-and-microplastic 
pollution observations, and a wide range of new and 
emerging technologies. 

Four vessels deployed surface trawl nets and 
one vessel deployed gillnets and longlines to sample 
the distribution of salmon and associated species 
in the NPO. The vessel that deployed gillnets and 
longlines was the F/V Raw Spirit. Dr. Brian Riddell 
and Dr. Richard Beamish raised funds from donors 
in the U.S. and Canada to support the F/V Raw 
Spirit’s participation in the expedition. Chrys Neville 
was Chief Scientist during the F/V Raw Spirit’s 
participation in the expedition as it sought to use 
gillnets and longlines to test the salmon-catching 
efficacy of the surface trawl nets used by the other 
vessels. The F/V Raw Spirit set out to fish many of 
the same stations that the CCGS Sir John Franklin 
fished to provide a direct comparison of catches 
between gear types. Steelhead were the most 
abundant species caught by the gillnets, which is 
helping scientists shed further light on the puzzle of 
offshore distribution and ecology of steelhead trout, 

Jackie King with a sockeye salmon catch on the CCGS Sir John 
Franklin. Photo credit: Nicholas Ens
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Additionally, a total of 942 eDNA samples were 
collected during the survey. eDNA is a cutting-
edge technology allowing scientists to collect tiny 
quantities of DNA sloughed off by all organisms in 
the marine environment to determine what species 
were present in the survey area but were not caught 
using traditional sampling gear. This helps scientists 
detect predators and prey and can paint a larger 
picture of which species salmon are interacting with 
in the wider NPO. The eDNA collected during the 
2022 Expedition presents a data set unprecedented 
in spatial coverage for the North Pacific Ocean. 
Samples are being analysed this summer.

During the 2022 Expedition, a huge 
communications effort was raised to ensure 
communication capabilities on all five vessels. 
Vessels were equipped with bandwidth and 
communication equipment to ensure effective ship-
to-shore communication, and communications points 
of contact were tasked with recording photos and 

samples, including hydroacoustic records and sea 
surface video recordings, are in several specialized 
laboratories for processing and supplementing the 
Expedition’s output. During the 2022 Expedition, an 
autonomous underwater glider with hydroacoustic 
capabilities, Gretel, was deployed in the northern 
Gulf of Alaska to provide additional data on physical 
and biological conditions salmon face during winter. 
Gretel was launched from the mouth of Resurrection 
Bay in the northern Gulf of Alaska on February 
12, 2022 and sampled in the southeast near the 
NOAA Bell M. Shimada. Gretel collects acoustic and 
environmental data from an array of sensors and 
can dive to depths of up to 100 meters. Acoustic 
data are collected and stored on board the glider 
with summary data exported to the acoustic brain 
for echometric computation in real time. These data 
products are then sent to shore via satellite. The 
successful deployment of Gretel the Glider is due 
to a collaboration between teams at the University 
of Washington, the University of Alaska Fairbanks, 
and the NOAA/National Marine Fisheries Service 
laboratory in Juneau, AK.

Japanese gillnet on the Canadian F/V Raw Spirit. Photo credit: 
Chrys Neville

Conductivity, Temperature, and Depth sensor recovery on the 
NOAA Bell M. Shimada. Photo credit: Steve Lindley

Laurie Weitkamp (Northwest Fisheries Science Center, NOAA) 
and Jamal Moss (Alaska Fisheries Science Center, NOAA) on 
board the NOAA Ship Bell M. Shimada. Photo credit: Steve 
Lindley
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videos and documenting life at sea. Live updates of 
photos, videos, and diary-like entries were uploaded 
to the 2022 Expedition Webpage and shared on 
all IYS social media channels so that a wide range 
of audiences could follow along and get an inside 
look at what it’s like to be a scientist on a research 
vessel. This proved to be an engaging and popular 
way to share details of the 2022 Expedition with 
a wide range of international audiences, who got 
a more personalized experience of the expedition 
outside of just the science. Perhaps the most 
popular aspect of the website was the live tracker 
for the research vessels. All of us shoreside followed 
the daily movements of the ships with great interest.   
We received many inquiries about the vessel 
operations as people wanted to know why vessels 
had changed direction or gone to port. The IYS 
Communications Manager is currently working on 
a post-cruise multimedia project as a legacy piece 
to highlight, in easy-to-understand language and 
visuals, the exciting work and massive international 
effort required to make the 2022 Expedition come to 
life.

The planning and execution of the 2022 Pan-
Pacific Winter High Seas Expedition was not without 
its challenges. The unprecedented global COVID-19 
pandemic continued to be an issue of concern as 
the expedition was about to launch, with the rise 
of the new Omicron variant rapidly tearing through 
communities at the start of 2022. Luckily, all vessels 

Gretel the Glider being tested in Resurrection Bay, Alaska. Photo credit: UAF

had strict COVID and isolation protocols, and no 
positive cases of the virus were detected on any of 
the vessels while they were at sea. 

There is a reason that very little research has 
been conducted in winter in the open North Pacific 
Ocean. All vessels experienced some very rough 
weather and the R/V TINRO endured some of the 
worst weather encountered at sea in decades. We 
commend all of the scientific crews for their effort 
and dedication in doing this difficult work.

On February 25th, 2022, chief expedition scientist 
Dr. Evgeny Pakhomov boarded the Russian R/V 
TINRO to join an all-Russian team of scientists 
and crew. Dr. Pakhomov was to be joined by an 
American scientist who was called on to abandon 

IYS High Seas Coordinator, Aidan Schubert, testing a life 
raft before getting on the F/V Raw Spirit. Photo credit: Chrys 
Neville

https://yearofthesalmon.org/2022expedition/
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the expedition mere hours before the vessel set sail. 
Once the vessel was at sea, Canada and the United 
States shut their borders to Russia, and there was 
fear the vessel would be forced to travel back to 
Vladivostok with Dr. Pakhomov, a Canadian citizen, 
on board. Against all odds, the ship continued to 
work and sample its planned stations outside of U.S. 
territorial waters, meaning roughly 30% of data 
that would have been sampled within the American 
exclusive economic zone (EEZ) was omitted from 
the survey. Because of political tensions around 
the border, Dr. Pakhomov had to be taken off the 
R/V TINRO by a private oceanic tugboat in U.S. 
waters and returned to Dutch Harbor. Despite the 
unprecedented geopolitical situation taking place in 
Russia and Ukraine, Dr. Pakhomov was grateful for 
the kindness and professionalism of his colleagues 
on board the R/V TINRO, and believes international 
collaboration and effort are needed to obtain and 
process all the data properly. Unbelievably, the 
Secretariat staff and NOAA/National Marine Fisheries 
Service staff were also able to arrange a charter 
for the F/V Northwest Explorer—in less than two 
weeks—to continue the work in the central North 
Pacific that the R/V TINRO was unable to complete 
in the U.S. EEZ. Dr. Jim Murphy led a scientific team 
on the F/V Northwest Explorer that included NPAFC 
U.S. Commissioner, Mr. Tommy Sheridan.

Scientists continue to work on data and samples 
from the expedition, and lab work is ongoing as we 
prepare for a High Seas Expedition Results Meeting 
in Vancouver, BC at the beginning of October 2022. 
A science team will come together for a preliminary 
review of expedition findings and research plans. 

Science crew on the Northwest Explorer. Photo credit: Tommy 
Sheridan

Evgeny Pakhomov with his colleague on board the R/V TINRO. 
Photo credit: Aleksey Somov

There is an ongoing international effort to synthesize 
datasets for the best results to help us better 
understand the mechanisms regulating salmon 
abundance, distribution, and survival during winter 
in the North Pacific Ocean. The 2022 Pan-Pacific 
Winter High Seas Expedition hopes to advance 
oceanographic research and use salmon data and 
research to inform key ocean and climate science 
through data and beyond, leaving an important 
mark on the legacy of the IYS.

IYS Synthesis Symposium

On October 4–6, 2022, the NPAFC and NASCO 
will be hosting the IYS Synthesis Symposium at 
the Westin Bayshore in downtown Vancouver, BC. 
As the IYS enters the final stretch of its last year, 
it will bring together a wide range of participants 
from academia, government, industry, NGOs, and 
Indigenous organizations to consider the progress 
made by the IYS and discuss the actions necessary 
to enable progress towards rapidly changing climate 
conditions over the next decade. The IYS Synthesis 
Symposium—Salmon in a Rapidly Changing World: 
Synthesis of the International Year of the Salmon 
and a Roadmap to 2030—is a culmination of over 13 
workshops and symposia, three historic High Seas 
Expeditions, and over 80 associated events across 
the North Atlantic and North Pacific basins. 

The IYS Synthesis Symposium will have a strong 
focus on forward-looking perspectives, with the 
ultimate goal of developing a Roadmap for the 
resilience of salmon and people through to 2030. 
Presentations will be organized under five of the IYS 

https://yearofthesalmon.org/synthesis_symposium/
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themes: Status of Salmon, Information Systems, 
Salmon in a Changing Salmosphere, New Frontiers, 
and Human Dimensions. Synthesis papers and 
presentations given during the Symposium will be 
used to identify critical knowledge or method gaps 
and potential solutions that will inform a Roadmap, 
which will be published in the NPAFC Bulletin, along 
with the Symposium proceedings.

The Symposium will involve a mixture of 
concurrent sessions, during which presentations on 
specific sub-themes under each of the IYS themes 
will be given, as well as plenary sessions, which will 
be primarily focused on synthesis and discussion. 
Synthesis papers for the Symposium sub-themes 
are in development, with area experts from across 
the Northern Hemisphere collaborating to provide 
high-level overviews of the state of the art for each 
given topic and recommended future directions for 
research over the next decade. These papers will be 
presented during the Symposium. Registrations for 
the Symposium close on August 31, 2022.

Data Mobilization

The IYS is continuing its work with data scientists 
from the Hakai Institute to mobilize data from 
the 2019 and 2020 International Gulf of Alaska 
Expeditions, and the 2022 IYS Pan-Pacific Winter 
High Seas Expedition using Global Ocean Observing 
System (GOOS) protocols, as well as a federated 

Map of completed vessel routes and stations of the 2022 Pan-Pacific Winter High Seas Expedition. Photo credit: IYS

approach to standardize the data so they can 
be rapidly discovered and synthesized. Available 
metadata from the 2019, 2020 and 2022 Expeditions 
can now be found in the IYS Metadata Catalogue, 
with many datasets from these expeditions being 
made publicly available. A list of published data 
sets and their Digital Object Identifiers (DOI) can 
be found here. The long process of developing and 
implementing data management plans for the 2022 
Expedition is beginning to bear fruit as researchers 
begin accessing data from all three expeditions for 
their research. 

IYS Secretariat staff and Hakai Institute data 
scientists continue to meet regularly with partners 
from across the Northern Hemisphere to discuss 
shared challenges and potential solutions related 
to data mobilization. This group is contributing a 
synthesis paper to the IYS Synthesis Symposium 
for the sub-theme, “Towards a Data driven Future: 
Progress and Future Requirements for Data 
Mobilization across the Salmosphere.” Additionally, 
this group collaborated over a paper recently 
published in the journal Ecological Informatics. The 
paper describes the Atlantic Salmon Trust’s Central 
Data Resource data mobilization tool and its broader 
relevance to salmon research and management 
throughout the Northern Hemisphere. See here for 
the link to the paper and below for the citation:

https://iys.hakai.org/dataset
https://www.sciencedirect.com/science/article/pii/S1574954122001960?dgcid=author#!
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Diack, G., Bull, C., Akenhead, S.A., van der Stap, 
T., Johnson, B.T., Rivot, E., Patin, R., Hernvann, P.Y., 
Schubert, A., Bird, T., Saunders, M., and Crozier, 
W.  2022.  Enhancing data mobilisation through 
a centralised data repository for Atlantic salmon 
(Salmo salar L.): Providing the resources to promote 
an ecosystem-based management framework. 
Ecological Informatics, 70, p.101746.

BECI—Basin-Scale Events to Coastal Impacts 

In 2021, the United Nations Decade of Ocean 
Science and Sustainable Development (UNDOS) 
endorsed BECI: Basin-Scale Events to Coastal 
Impacts. BECI will develop a new, collaborative, 
international ocean intelligence system for a rapidly 
changing world. An integrated and intelligence-
based approach to understanding and beginning to 
adapt management regimes to changes occurring in 
climate, oceans, and fishery resources across basins 
will help us prepare for an increasingly volatile 
marine environment. 

Currently, management systems are unable to 
respond properly to a rapidly changing climate. 
Many marine stocks are in decline or experiencing 
increasing variability, and species distributions 
in oceans are changing. Additionally, predictions 
based on historical data are failing, and these 
factors make it difficult for managers and decision 
makers to adapt to these changes. As scientists, 
governments, and organizations work to try and 
reverse the effects of climate change, a more 
resilient management system to address the 
increasing variability of climate conditions for marine 
species in the North Pacific Ocean is crucial. BECI is 
a response to increasingly catastrophic impacts of a 

changing climate on fish and people, which demands 
a more collaborative approach to understanding and 
predicting the impacts of these changing conditions. 

Recognizing the need to adapt decision-making 
processes to the realities of climate change, BECI 
builds on proof-of-concepts projects developed 
for Pacific salmon such as the Salish Sea Marine 
Survival Project and the 2022 Pan-Pacific Winter 
High Seas Expedition and is convening scientists and 
academics to provide input into a high-level science 
plan to present to the North Pacific Marine Science 
Organization (PICES) in 2023. In 2022 so far, BECI 
launched its brand-new website (https://beci.info/) 
and conducted a 4-part workshop series which will 
provide important input into the BECI science plan. 
The 2022 BECI Workshop Series identifies four 
workshop themes to identify present capabilities, 
gaps, and approaches to data synthesis. 

The first workshop in the series, Climate and 
Ocean Ecosystem Modelling: Predicting the State 
of Oceans and Fisheries in the North Pacific and the 
Bering Sea, looked at downscaling and appropriate 
climate change and fishery ecosystem models 
to apply to the BECI science plan. The second 
workshop, Linking Ocean Processes and Ecosystem 
Changes to Fish Production, examined approaches to 
monitoring and understanding biological production 
of the Northeast Pacific ecosystems, and how these 
may affect the production of Pacific salmon and 
other species. The third workshop, Technology and 
Tools for Monitoring and Data Synthesis, included 
an overview of new technologies such as gliders, 
drones, buoys, satellites, fish tags, eDNA, and 
data systems. The fourth workshop focused on 
data synthesis. Summary blog posts encompassing 

Home page of the BECI website.

https://beci.info/
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important points from all sessions will be shared on 
the website to engage a larger audience with the 
outcomes of these workshops and their relevance to 
building out a science plan for BECI.

Over the course of the Ocean Decade (2021–
2030), BECI will develop a new collaborative 
ocean intelligence system. This system will provide 
predictions based on new downscaled ecological 
forecasting models using data derived from 
technologies ranging from satellites to uncrewed 
autonomous vehicles. These data will eventually 
inform analytic and modelling approaches that help 
support a spectrum of management decision-making 
processes—from regional high-seas international 
treaty-based organizations to the managers of 
localized subsistence fisheries. 

International Indigenous Salmon Gathering

The IYS began working with colleagues from 
Norway in 2021 to help plan an event bringing 
together Indigenous peoples from across the 
Northern Hemisphere to discuss their experiences 
in salmon management systems. The International 
Indigenous Salmon Gathering is an Indigenous-
planned and led event which will be taking place 
in Vancouver, BC, on the unceded territory of the 
Musqueam Nation in early October 2022. This 
event will convene Indigenous peoples who work 
with salmon and/or salmon management systems 
to share their stories and experiences with one 
another. The gathering will be composed of two and 
a half days, including a half day for the ceremony, 
a full day of experience sharing, and an academic 
component led by Indigenous academics. The IYS 
has been helping a smaller planning team consisting 
of Indigenous and non-Indigenous partners from BC, 
the Yukon, and Norway to help put this gathering in 
motion.

Northern Hemisphere Pink Salmon Experts 
Meeting 

The Northern Hemisphere Pink Salmon 
Experts Meeting will take place on October 2 
and 3, immediately preceding the IYS Synthesis 
Symposium. This small meeting will involve 
scientists from the Pacific and Atlantic basins coming 
together to examine the benefits, priorities, and 
opportunities for international collaboration related 
to the study and management of pink salmon. This 
group will also provide a synthesis presentation on 

pink salmon to be presented at the IYS Synthesis 
Symposium under the sub-theme: “Changing 
Climate, Changing Status: Understanding Shifts in 
Salmon Distribution, Productivity, and Abundance 
Under Climate Change.”

IYS Communications and Outreach 

The IYS has been building its communications 
strategy for over three years in order to expand its 
outreach to a wide range of audiences. As the IYS 
enters its final stretch, it leaves behind a legacy 
which engaged audiences ranging from scientists to 
the informed public, to the wider public and youth. 
The IYS has sought to engage these audiences with 
knowledge about the state of salmon in a rapidly 
changing world as it allowed audiences to participate 
in its various signature projects through online 
social media networks such as Twitter, Instagram, 
and Facebook. Since 2019, the IYS has grown its 
online following on Twitter to over 1,400 users; 
on Instagram, to over 1,000, and on Facebook, to 
almost 1,000. The IYS has seen consistently above 
average engagements rates on Twitter and had 
extremely high engagement on all social media 
platforms during all three High Seas Expeditions. 

Communicating the status of salmon in a rapidly 
changing world is important in painting a larger 
picture of how the planet, particularly our oceans, 
is changing under global warming and climate 
change. These are complex subjects which take 
a great degree of understanding to fully grasp, 
and one of the goals of the IYS communications 
strategy was to make these concepts simpler and 
easier to understand for those outside the scientific 
community. There is a tendency for audiences 
to tune out news and information about climate 
change, but linking the significance of salmon as a 
keystone species to ecosystems and communities 
helps ground this knowledge in a way that makes it 
more approachable. The IYS has built its website, 
various workshops and symposia, blogs, articles, 
media releases and press conferences around this 
principle, making information about salmon, their 
complex life cycle, and how they are adapting to 
increasingly volatile ecosystems more visual and 
accessible.

We look forward to the fall and learning more 
about the results from the 2022 Expedition and 
working towards a post-IYS time for NPAFC that is 
informed and inspired by the success of the IYS.
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Science

How Many Salmon were in the 
North Pacific in Winter-Spring 
2022?

The 2022 International Year of the Salmon (IYS) 
Pan-Pacific Winter High Seas Expedition was 
an international collaborative effort between 

Canada, Japan, the Republic of Korea, the Russian 
Federation and the United States of America. The 
IYS 2022 Expedition was planned to be the largest 
coordinated multinational survey to study salmon 
in the North Pacific Ocean (NPO) during the winter 
and builds upon previous regional expeditions: (a) 
the Bering-Aleutian Salmon International Survey 
(BASIS) (NPAFC 2009) and (b) the International 
Year of the Salmon (IYS) Expeditions into the Gulf 
of Alaska during the winters of 2019 and 2020 
(Pakhomov et al. 2019; Somov et al. 2020).

The IYS 2022 Expedition was carried out between 
February and April of 2022 and involved four 
research trawlers from Canada, Russia, and the US, 
covering three zones across the North Pacific Ocean 
(Pakhomov et al. 2021). The whole expedition 
covered approximately 2.5*106 km2 (Figure 1). One 
of the main objectives was to determine the spatial 
distribution and estimate the total abundance of 
overwintering salmon in the North Pacific. To achieve 
this goal, we used salmon catch data collected by all 
four vessels (King et al. 2022; Murphy et al. 2022; 
Somov et al. 2022; Weitkamp et al. 2022), as well 
as specifics of horizontal and vertical distribution of 
salmon obtained acoustically during the R/V TINRO 
survey (Somov et al. 2022). Moreover, to estimate 

By Aleksey A. Somov (Pacific branch of VNIRO, TINRO, Russia), 
Evgeny A. Pakhomov (University of British Columbia, Canada), 

and Vladimir I. Polyanichko (Pacific branch of VNIRO, TINRO, Russia)

Aleksey Somov was born 
and raised in Vladivostok, 
the Far East of Russia. He is 
a research scientist at the 
Pacific Branch of the Russian 
Federal Research Institute of 
Fisheries and Oceanography 
(TINRO), Vladivostok, 
Russia. He has been working 
at TINRO since 2012 after 
graduating with honors from 
the Far Eastern Federal 
University as a specialist in 
ecology. He studies pelagic 

communities. In 2018, Aleksey finished a postgraduate 
degree and is currently working on a PhD dissertation. 
The topic of his research is the composition, structure, 
and dynamics of nekton communities in the epipelagic 
region of the Western Bering Sea with a particular 
interest in Pacific salmon marine ecology. His goal 
is to find seasonal, annual, and spatial patterns of 
epipelagic communities and connect these patterns 
to climate and oceanographic changes on a regional 
and global scale. To reach this goal he analyzes vast 
amounts of data collected during annual TINRO 
surveys since 2000 and available climatic data, 
including satellite images. Because the study region 
is not an enclosed water body, all processes and 
changes in communities depend on what is going on in 
adjacent areas. Aleksey has significant expeditionary 
experience. He has participated in more than 12 
complex expeditions that covered all the Far Eastern 
seas (Sea of Okhotsk, Japan, Bering), the Pacific 
Ocean from the Kuril Islands to the Gulf of Alaska, as 
well as the Chukchi Sea. In 2017, he participated in 
the International Arctic Survey (Chukchi Sea) together 
with NOAA researchers. He was a chief scientist in two 
international Gulf of Alaska expeditions and led the R/V 
TINRO expedition as part of the 2022 IYS Pan-Pacific 
Winter High Seas Expedition.

Figure 1. Sampling stations during the IYS 2022 Pan-Pacific 
Winter High Seas Expedition
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Table 1. Total salmon catch by species (ind./trawl) during the 2022 Pan-Pacific Winter High Seas Expedition (King et al. 2022; Murphy et 
al. 2022; Somov et al. 2022; Weitkamp et al. 2022)

 Vessel Name Pink Chum Sockeye Chinook Coho Total

NOAA Bell M. Shimada 13 64 69 6 10 162

F/V Northwest Explorer 18 388 222 2 3 633

CCGS Sir John Franklin 33 74 84 4 25 220

R/V TINRO 32 131 942 5 36 1,146

Total 96 657 1,317 17 74 2,161

salmon abundance beyond the IYS 2022 Pan-Pacific 
Expedition study area we used winter 2009 and 
summer 2022 data collected onboard the R/V TINRO 
in the Western-Central North Pacific (CNPO-West) 
and the Western North Pacific (NWPO), respectively 
(Starovoytov et al. 2009; Aleksander Starovoytov, 
personal communication).

A total of 2,161 Pacific salmon were caught by 
the four vessels, most of which were sockeye and 
chum salmon (Table 1). The majority of salmon 
were caught in Aleutian waters (Zone 3) (Figure 2) 
by R/V TINRO and F/V Northwest Explorer. Sockeye 
salmon generally dominated in catches within the 
study area. Only in the southeastern part of the Gulf 
of Alaska chum and coho prevailed in catches. Chum 
also accounted for a significant portion of catches 
in the northwestern part of the study area (Figure 
2). Pink salmon, similar to the 2019 and 2020 
expeditions, were rare during winter 2022 and in low 
(often single individuals in the catch) densities.

The results obtained during the R/V TINRO 
expedition using acoustics allowed us to evaluate 
specifics of horizontal and vertical distribution 
of salmon. These parameters are important for 
further calculations of total fish abundance. In trawl 
catches, Pacific salmon were represented by five 
species and the majority of caught salmon were 
immature. Both sockeye and chum salmon were 
represented by first marine year juveniles and older 
individuals. Chinook salmon were represented only 
by individuals older than first marine year. In total, 
1,146 salmon (131 chum salmon, 36 coho salmon, 
942 sockeye salmon, 32 pink, five Chinook salmon) 
were caught during the R/V TINRO trawl survey. 
The most abundant sockeye salmon occurred in 25 
catches. The largest catch was 649 individuals (581 
of age .1+ and 68 of age .2+ and older), which 
was the highest salmon trawl catch and one of the 
highest salmon catches among all winter-spring 
trawl surveys ever conducted. The presence of an 
extra-high catch of .1+ age sockeye in accordance 
with acoustic observations indicates that juveniles 
may have formed dense local aggregations during 
the winter-spring period. Perhaps, such aggregations 
are short-lived since the repeated sampling at the 
same location by the F/V Northwest Explorer caught 
only 10 sockeye (Murphy et al. 2022).

Figure 2. Number of salmon (ind./trawl) (upper panel) and 
species composition (lower panel) collected during the IYS 
2022 Pan-Pacific Winter High Seas Expedition. Based on data 
from King et al. 2022; Murphy et al. 2022; Somov et al. 2022; 
Weitkamp et al. 2022.

Trawl and acoustic distribution of Pacific salmon 
data collected during the winter 2022 R/V TINRO 
survey showed that fish were dispersed with 
no obvious patterns in relation to temperature. 
Nevertheless, coho prevailed in the southernmost 
stations. The vertical range of salmon main habitat 
according to the acoustic data appeared to be 
deeper (down to 100 m) during winter compared 
to the summer observations (generally does not 
exceed 50 m depth), possibly due to the increase 
in thickness of the upper mixed layer. Previous and 
current studies in the NPO have shown that during 
winter-spring salmon are observed beyond the 
upper 0–30 m layer extending to deeper depths 
(Starovoytov et al. 2009; Naydenko et al. 2010; 
Glebov et al. 2011). Indeed, the 30–60 m layer 
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salmon concentrations were comparable and, at 
times, even higher, than in the layer 0–30 m (Figure 
3). According to R/V TINRO acoustic surveys, 
salmon exhibited clear diel vertical migration with an 
increased probability of occurrence in the upper 30 
m during nighttime. The salmonid abundance in the 
0–30 m on average accounted for 65% of the 0–100 
m water layer fish density (Figure 3).

The practice of Russian surveys to estimate 
Pacific salmon abundance uses data on trawl area 
estimate (horizontal trawl opening*trawled distance) 
and a catchability factor of 0.3 for adult salmon 
and 0.4 for juvenile salmon (FL < 30 cm). Using 
acoustic findings on the vertical salmon distribution, 
we employed a correction factor of 1.54 to adjust 
0–30 m density to the 100-meter layer. The average 
density of Pacific salmon in the R/V TINRO study 
area was 426 ind.km-2 and thus for a surveyed area 
of 530,000 km2 it comes to 225.8 million fish.

Applying a similar approach to other vessels 
data and taking into account individual trawl 
specifications (e.g., trawling speed, duration of 
sampling, horizontal trawl opening), we were able 
to preliminarily assess salmonid abundance during 
other Pan-Pacific expeditions (Table 2).

Figure 3. Vertical distribution of the Pacific salmon in the R/V 
TINRO study area according to the acoustic data.

The total abundance of Pacific salmon in the 
area covered by the 2022 IYS Expedition was 520.8 
million fish. Approximately 75% of all salmon were 
concentrated in the Aleutian waters. Despite the 
very wide coverage, only about one third of the 
total winter-spring salmon habitat (6.4*106 km2) 
was covered by the 2022 expedition (2.5*106 km2). 
Large areas south of the central Aleutian Islands, 
the southern Bering Sea, and the northwestern 
Pacific remained unsurveyed. Numerous Asian 
populations of pink, chum and sockeye salmon 
winter in these regions (Shuntov and Temnykh 
2008, 2011; The Ocean ecology of Pacific salmon 
and trout 2018).

To calculate potential salmon abundance 
throughout the entire winter habitat, we divided 
the entire area into four areas: the northeast Pacific 
(NEPO), including the Gulf of Alaska, the central 
North Pacific east of 175° W (CNPO-East), the 
central North Pacific west of 175° W (CNPO-West), 
and the NWPO. For total abundance calculations 
we used average salmon concentrations in zones 
4 and 5 (NOAA Bell M. Shimada and CCGS Sir 
John Franklin), in the CNPO-East—average salmon 
concentrations in zone 3 (R/V TINRO and F/V 
Northwest Explorer), in the CNPO-West and the 

R/V TINRO just left the port of Vladivostok, Russia on 
February 5, 2022. Photo credit: NPAFC Secretariat

Table 2. Salmon abundance (million fish) estimates within 2022 Pan-Pacific Expedition study area.
 Vessel Name Pink Chum Sockeye Chinook Coho Total Study Area, 

km2*103

NOAA Bell M. Shimada 3.5 18.8 25.7 1.6 3.2 52.8 563

CCGS Sir John Franklin 11.5 26.5 29.1 1.4 8.7 77.2 1,014

R/V TINRO+F/V NW 
Explorer

10.8 109.3 260.0 1.5 9.2 390.8 872

Total 25.8 154.6 314.9 4.5 21.1 520.8 2,449.0
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NWPO—salmon concentrations during 2009 (R/V 
TINRO, a year of the Okhotsk Sea salmon high 
numbers similar to 2022), and summer R/V TINRO 
survey data in the NWPO in 2022.

In the NEPO, salmon abundance based on the 
NOAA Bell M. Shimada and CCGS Sir John Franklin 
catches was estimated at 170 million fish (Figure 4). 
It is possible that this number is an underestimation, 
because a significant portion of the north-american 
Pacific salmon populations may remain in shelf 
areas for wintering and form higher concentrations 
there rather than in open waters (Tucker et al. 
2009; Beacham et al. 2014). In the CNPO-East, 
salmon abundance based on R/V TINRO and F/V 
Northwest Explorer catches is estimated at 870 
million fish (Figure 4). West of 175°W in Aleutian 
waters (CNPO-West), salmon abundance was 
estimated based on the 2009 R/V TINRO survey to 
reach 410 million individuals. This estimate appears 
to be close to what could be observed in 2022 as 
both years coincided with the high abundance of 
sockeye salmon in Bristol Bay. Okhotsk and Bering 
Sea pink salmon stocks were also high in 2009. In 
the NWPO, total salmon abundance was estimated 
using data from the 2022 summer survey in that 
area (640 million individuals), considering that some 
individuals could be eliminated due to mortality 

between winter-spring to summer, probable 
numbers in the NWPO in February–April 2022 may 
have exceeded 700 million individuals (Figure 4). 
In comparison, according to the autumn survey of 
2021, the total abundance of only pink and chum 
salmon juveniles migrating to the ocean from the 
Sea of Okhotsk for wintering was over two billion 
individuals. It is quite possible that the number of 
salmon in the winter–spring period of 2022 in the 
NWPO could have exceeded one billion individuals.

The total estimated abundance of Pacific salmon 
across the North Pan-Pacific winter habitat was 
2.18 billion individuals. This estimate is preliminary 
and approximate, but we believe it provides a first 
indication of the high seas Pacific salmon abundance 
during the winter. Overall, the results are consistent 
with estimates by Ruggerone et al. (2018, 2022) of 
salmon returns to spawning areas in Asia and North 
America, which were estimated to average at 744 
million fish in 2015–2020 (range 494–950 million 
fish). Given that not all salmon dwelling in the North 
Pacific would spawn in a given year, but will remain 
at sea for another year or more, the total estimate 
of 2.18 billion salmon in the ocean in 2022 appears 
to be plausible.
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Figure 4. Potential total abundance of Pacific salmon in the 
North Pacific in February–April 2022.
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International Year of the Salmon

The 2022 International Year of the 
Salmon Pan-Pacific Winter High Seas 
Expedition: Highlights from the F/V 
Northwest Explorer Survey in the 
Central North Pacific

The 2022 International Year of the Salmon 
(IYS) Pan-Pacific Winter High Seas Expedition 
is the most recent collaborative effort by 

member nations of the North Pacific Anadromous 
Fish Commission (NPAFC)—Canada, Japan, the 
Republic of Korea, the Russian Federation, and 
the United States of America—to study the marine 
ecology of salmon in the North Pacific Ocean. This 
expedition builds on the previous IYS surveys in the 
Gulf of Alaska during 2019 and 2020 (Pakhomov et 
al. 2019; Somov et al. 2020). The objective of the 
2022 Expedition was to demonstrate the utility of an 
international Pan-Pacific winter ecosystem survey to 
provide insight into how recent changes in the North 
Pacific ecosystem are impacting salmon during their 
high seas life-history stage.

Recent large-scale warming events in the North 
Pacific Ocean (NPO), often referred to as marine 
heatwaves, have exposed salmon to conditions 
outside of their normal climate cycles. Marine 
heatwaves have had a significant impact on the 
structure and function of marine ecosystems and 
the frequency and magnitude of these events are 
predicted to increase in the future (Frölicher et al. 
2018). An improved understanding of the ecology, 
migration, and survival of salmon is needed to 
understand their resilience to marine heatwaves. 

Western Alaska chum and Chinook salmon 
are two large stock groups of salmon that are of 
particular concern in Alaska. Run failures of these 
stock groups were declared a fisheries disaster by 
the United States and a Salmon Research Task Force 
was created to review and report on existing salmon 
research, identify applied research needed to better 
understand salmon migration and declining salmon 
returns in Alaska, and to support the sustainable 
management of salmon.  

The 2022 IYS Expedition included three research 
surveys in the Gulf of Alaska and two surveys in 

By Jim Murphy (Alaska Fisheries Science Center, NOAA, USA)

Jim Murphy is a 
research biologist 
with the Salmon Ocean 
Ecology and Bycatch 
Analysis group and the 
Ecosystem Monitoring 
and Assessment program 
at the Alaska Fisheries 
Science Center in Juneau, 
Alaska, USA. He has 
led surface trawl and 

ecosystem research surveys in the Northern 
Bering Sea and Southeast Alaska over the past 
20 years, with a focus on juvenile abundance, 
survival, ecology, and life-history of Yukon River 
Chinook salmon. He is a member of the Yukon 
River Panel’s Joint Technical Committee and 
provides technical support on pre-season run-size 
forecasts and bycatch of Yukon River salmon.

the central North Pacific Ocean. The F/V Northwest 
Explorer was a late addition to the Expedition and 
was designed to survey locations that the R/V TINRO 
was not able to sample during the Expedition. The 
F/V Northwest Explorer, with six scientists aboard, 
covered the central NPO. Sampling occurred within 
an area of approximately 240,000 km2, between 
April 3 and April 17, 2022, with funding support 
from the North Pacific Research Board and the 
government of the United States.

Preliminary results from the F/V Northwest 
Explorer survey were summarized in a cruise 
report (Murphy et al. 2022) and final results will be 
available once the laboratory analysis of samples 
collected during the survey has been completed. 
Average sea surface temperature was 4.17°C and 
the average upper 10 m chl-a fluorescence was 
0.87 mg/m3 (Figure 1). A total of 633 salmon 
were sampled during 22 surface trawl operations, 
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including 388 chum salmon (Oncorhynchus keta), 
222 sockeye salmon (O. nerka), 18 pink salmon (O. 
gorbuscha), three coho salmon (O. kisutch), and two 
Chinook salmon (O. tshawytscha). Average density 
and abundance estimates of salmon followed the 
same pattern as catch, with the highest average 
density being chum salmon (43.58 n/km2, 10.5 
million fish), followed by sockeye salmon (25.48 n/
km2, 6.1 million fish), pink salmon (1.98 n/km2, 
0.5 million fish), coho salmon (0.32 n/km2, 0.08 
million fish), and Chinook salmon (0.2 n/km2, 0.05 
million fish). Average catch rates of chum and 
sockeye salmon increased from east to west, but the 
increase in chum salmon was greater than sockeye 
salmon (Figure 2). Multiple ages of chum and 
sockeye were captured during the survey, but the 
youngest ages of chum salmon (age 0.1, lengths < 
30 cm) were essentially absent in the survey (Figure 
3). Higher catch rates of chum salmon on the 
western side of the survey area and the absence of 

the youngest ages of chum salmon are patterns that 
would be expected with a significant contribution of 
Asian chum salmon in the survey area.

The lipid or fat content of salmon provides insight 
into the nutritional status and energy allocation 
patterns in salmon. Energy allocation patterns can 
be viewed as risk-prone (more energy allocated to 
growth) or risk-adverse (more energy allocated to 
storage) strategies to uncertain feeding conditions 
on the highseas. The lipid content of salmon was 
measured with a Distell Fish Fatmeter during the 
survey. Up to three measurements (pre-dorsal, 
dorsal, and post-dorsal) were taken from each fish. 
Pre-dorsal measurements were used as an index of 
their lipid content since average dorsal and post-
dorsal lipid measurements were 36% and 56% lower 
than pre-dorsal lipid measurements, respectively, 
and typically co-varied with pre-dorsal lipid 
measurements. Average pre-dorsal lipid and weight 

Figure 1. Sea surface temperatures (April 18th, 2022) and 
station locations sampled during the 2022 International Year 
of the Salmon Expedition aboard the F/V Northwest Explorer 
(Murphy et al. 2022). Sea surface temperature data provided 
by Copernicus Marine Services (Available at https://marine.
copernicus.eu/).

Figure 2. Average and standard error of catch-per-unit-effort 
(CPUE) for chum and sockeye salmon by longitude strata 
during the 2022 International Year of the Salmon Expedition 
aboard the F/V Northwest Explorer (Murphy et al. 2022).

Figure 3. Length frequency of chum and sockeye salmon 
sampled during the 2022 International Year of the Salmon 
Expedition aboard the F/V Northwest Explorer (Murphy et al. 
2022).

A Lowcrest or Sladen’s Hatchetfish (Argyropelecus sladeni) 
caught during the F/V Northwest Explorer 2022 IYS survey. 
This is a relatively rare species of fish with upward-looking 
tubular eyes. Photo credit: Tommy Sheridan
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(station averages) were used to provide insight 
into energy allocation patterns of salmon. Chinook 
salmon had the highest average percent pre-dorsal 
lipid and sockeye salmon typically had higher pre-
dorsal lipid than chum salmon at a given weight 
(Figure 4). Research surveys in the northern Bering 
Sea have identified that the survival of Yukon River 
Chinook salmon on the high seas has been relatively 
stable over the last 20 years (Murphy et al. 2021). 
The tendency for Chinook salmon to allocate more 
energy to storage than other species of salmon may 
be an important factor in the stability of survival 
that has been observed in Yukon River Chinook 
salmon during their highseas stage.
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Deploying a vertical bongo net during the F/V Northwest 
Explorer 2022 IYS survey. Photo credit: Andrew Dimond from 
drone footage of the survey.

Scientists preparing to deploy a CTD during the F/V Northwest Explorer 2022 IYS survey. Photo credit: Andrew Dimond from drone 
footage of the survey.

Figure 4. The relationship between average weight and 
average pre-dorsal muscle lipid of salmon at each station 
sampled during the 2022 International Year of the Salmon 
Expedition aboard the F/V Northwest Explorer (Murphy et al. 
2022).
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Emptying the codend of the surface trawl onto the sorting 
table during the F/V Northwest Explorer 2022 IYS survey. 
Photo credit: Andrew Dimond from drone footage of the 
survey.
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Ocean waves during a storm in the Pacific Ocean. Photo credit: 
© andrej pol / Adobe Stock

Surface trawl operations during the F/V Northwest Explorer 2022 IYS survey. Buoy wakes are visible on the wingtips and the center 
of the trawl headrope. A surface wake from one of the trawl doors is also visible in the photograph. Photo credit: Andrew Dimond 
from drone footage of the survey.
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International Year of the Salmon

Planning a 2022 Workshop for 
Indigenous Salmon Management: A 
Comparison of Past Initiatives 

By MacKenzie Kermoade 
2021 NPAFC Intern

Introduction

Though salmon is economically, recreationally, 
and symbolically important to many 
communities across the Northern Hemisphere, 

the human-salmon nexus is especially acute for 
the Indigenous groups who have, over millennia, 
“co-evolved” with salmon (National Research 
Council—Committee on Protection and Management 
of Pacific Northwest Anadromous Salmonids 1996; 
Smith 2012). The International Year of the Salmon 
(IYS) initiative has sought to include Indigenous 
engagement in its work plan, specifically under its 
Human Dimensions research theme. During its five-
year tenure, the IYS attempted to engage  
“(c)ommunities, Indigenous Peoples, youth, 
harvesters, scientists and resource managers across 
the Northern Hemisphere” to develop “innovative 
decision-making tools that [would] incorporate 
multiple types of knowledge (scientific, local, 
traditional) and input from all stakeholders” (IYS 
2018). The IYS aimed to develop a framework to 
“fairly and effectively” apply Indigenous knowledge 
and management systems (IYS 2018). While this 
framework remains underdeveloped, it may be 
further informed by the ongoing collaboration the 
IYS sustains with the Norwegian SALCUL Project.

 SALCUL is an interdisciplinary research 
initiative that intercompares “practices, knowledge 
and values related to Atlantic salmon” in order to 
“develop processes for sharing and co-producing 
indigenous and local knowledge (ILK) and scientific 
knowledge based on social traditions as well [as] the 
natural sciences” (NINA 2022). Primarily, SALCUL 
focuses on Atlantic salmon rivers in Sápmi (Northern 
Norway/Finland) and Trøndelag (Central Norway). 
SALCUL colleagues from NINA and the University of 
Tromsø (UiT) sought to include a Pacific perspective 
in planning their upcoming Indigenous Salmon 
Management Workshop. Accordingly, the SALCUL 
project engaged the IYS-North Pacific Region 
staff. The two organizations began to plan for co-
facilitation of the Indigenous Salmon Management 
Workshop in 2021. 

After several introductory meetings with SALCUL, 
the IYS held a series of informal consultative 
meetings with relevant North Pacific stakeholders, 
including with Indigenous salmon managers and 

other individuals directly involved in Indigenous 
salmon management. The IYS met with seven 
Indigenous groups and salmon management 
organizations between October and December 2021. 
From these informal consultations, the IYS received 
feedback on the objectives, structure, and intended 
audience for the workshop. The meetings series 
culminated in a 13 December 2021 trans-basin 
Planning Session, which convened representatives 
from 12 Indigenous-led organizations in Canada, 
Finland, Norway, and the United States. The 
Planning Session participants affirmed a need 
to decenter the role of Western Science in the 
Indigenous-led salmon management process and 
stressed the value of facilitating inter-comparison 
between Indigenous management experiences 
and practices. Ultimately, the Planning Session 
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generated three Workshop design priorities: first, 
to provide a space for Indigenous salmon managers 
to share Indigenous knowledge and management 
practices at different scales; second, to consider the 
realignment of knowledge systems; and third, to 
empower participants to determine a future vision 
for Indigenous-led salmon management. After both 
institutions considered this feedback, the IYS and 
the SALCUL project re-convened in late February 
2022 to continue their collaboration.     

As SALCUL and the IYS prepare for their 
Indigenous Salmon Management Workshop, they 
should seek to avoid duplicating past initiatives. 
Where lessons learned from previous conferences, 
workshops, symposia, or research projects are 
publicly available, SALCUL and the IYS should 
familiarize themselves with the relevant outcomes. 
Repetitious initiatives, no matter how well-
intentioned, can impose inequitable demands 
on Indigenous resource managers as they share 
their traditional knowledge, critique management 
structures, and synthesize demands for action. 
SALCUL and the IYS can respect the depth of 
effort required for Indigenous consultees by 
studying substantively similar past initiatives. This 
Newsletter article will examine three previous 
projects in the North Pacific which have emphasized 
Indigenous Salmon Management. These include 
a 2008 conference hosted by the United Nations 
Development Programme (UNDP), the 2010–2015 
River of Salmon Peoples Initiative, and the 2010–
2012 Keystone Nations Research Initiative. From 
analyzing the scope, participation, and outcomes 
of these initiatives, the SALCUL-IYS conclusion 
may better inform its own workshop development 
process.

UNDP Conference: Problems of Traditional 
Fishing by Indigenous People of the North and 
Prospects of Local Communities Based on Their 
Inclusion into Management of Fish Resources 
(2008)

In 2003, the UNDP began a five-year, USD 
$13 million capacity-building initiative on Russia’s 
Kamchatka peninsula entitled “Promoting 
Ecotourism around Kamchatka World Heritage 
Sites” (Government of the Russian Federation 
et al. 2003; Webster 2003). Responding to 
increasing anthropogenic threats to salmon, 
such as widespread caviar poaching and oil, gas 
and mineral development, the project sought to 
introduce ecotourism and recreational angling into 
the region (Government of the Russian Federation 
et al. 2003). The initiative was administered by the 
Wild Salmon Center (WSC), an NGO which remains 
active in the Russian Far East (Government of the 
Russian Federation et al. 2003; Howk 2022). WSC 

submitted the project to UNDP and the Global 
Environment Facility (GEF) in direct support of a 
sister project, “Conservation and sustainable use 
of wild salmon diversity in Russia’s Kamchatka 
Peninsula,” which aimed to conserve four salmon-
bearing watersheds in Kamchatka (Government of 
the Russian Federation et al. 2003; Government of 
Russia et al. 2003). Although the UNDP “Promoting 
Ecotourism” initiative was operated independently 
from the UNDP/GEF “Conservation” project, the 
two initiatives were coordinated under the same 
Steering Committee (Government of the Russian 
Federation et al. 2003). This Steering Committee 
comprised representatives from government, 
universities, the UNDP, and the WSC, with one seat 
given to the Russian Association of Indigenous 
Peoples of the North (RAIPON) (Government of the 
Russian Federation et al. 2003). A Memorandum of 
Understanding was also signed between RAIPON and 
UNDP, under which an Indigenous peoples’ program 
category was established, to be guided by a seven-
member working group (RAIPON and UNDP 2003).

The concurrent UNDP initiatives both pledged 
Indigenous consultation and inclusion in project 
outcomes. The UNDP/GEF “Conservation” project 
endeavored to “consult with indigenous communities 
in site areas” and to “develop programs for the 
preservation and maintenance of indigenous 
knowledge of salmonid diversity and river 
ecosystems” (Government of Russia et al. 2003). 
The project also aimed to “(s)upport targeted 
research into the cultural links of salmonid diversity 
in project sites and nurture a dialogue between the 
scientific knowledge of Russian scientists and the 
practical knowledge of native people” (Government 
of Russia et al. 2003). As outcomes, the UNDP/
GEF project would publish papers combining 
traditional ecological knowledge (TEK) and “scientific 
insights,” incorporating Indigenous, NGO, and local 
community consultations (Government of Russia 
et al. 2003). The UNDP/WSC “Ecotourism” project 
did acknowledge that ecotourism “may not be 
compatible with indigenous land use and cultural 
activities” (Government of the Russian Federation 
et al. 2003). However, since the project took 
“into consideration indigenous peoples’ traditional 
conception on sustainability,” it was identified as 
“low risk” (Government of the Russian Federation et 
al. 2003).

Nonetheless, Indigenous groups in Kamchatka 
expressed concern about the veracity of 
Indigenous engagement in relation to the UNDP 
activities. According to a 2004 Open Letter by 
Oleg Zaporotskiy, President of NGO Council of the 
Itelmens of Kamchatka (Tkhsanom), the inaugural 
UNDP/GEF project Steering Committee meeting had 
failed to include Indigenous representation, either 
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from the seat designated to RAIPON or from other 
Indigenous groups (2004). Moreover, Zaporotskiy 
noted that none of the UNDP local consultancy 
contracts had been awarded to Indigenous 
managers, despite the UNDP “Conservation” project 
recognizing a crux of salmon poaching to be local 
communities’ lack of access to alternative livelihoods 
(Government of Russia et al. 2003; Zaporotskiy 
2004). Zaporotskiy echoed this when he recalled his 
attempt to advise the Steering Committee:

“My suggestion—to make the main emphasis of 
the project be alternative sources of subsistence 
for the local population—was rejected. Again, there 
will be many seminars, training sessions, and 
conferences. And there won’t be any real help to 
people who fish for salmon in order to live. There 
are some indigenous people in the project, but 
they are counted only on paper for the purposes of 
presentation.” 

In 2012, Courtland L. Smith’s introductory 
chapter to Keystone Nations: indigenous peoples 
and salmon across the North Pacific mentioned 
a 2008 UNDP Conference in Kamchatka entitled 
“Problems of Traditional Fishing by Indigenous 
People of the North and Prospects of Local 
Communities Based on Their Inclusion into 
Management of Fish Resources” (2012). As English-
language records of the conference are limited, 
the forms and outcome of the UNDP Conference 
are not immediately clear to this researcher. The 
2008 conference may have bookended the five-
year UNDP “Ecotourism” project, but it could also 
have constituted a separate initiative. Given the 
substantive overlap of the UNDP Conference and 
SALCUL-IYS Workshop, it could be instructive for 
SALCUL and the IYS to further explore Russian 
language materials which mention the conference.1  
Potentially, SALCUL and the IYS could contact WSC, 
which likely participated if the Conference related to 
the UNDP “Ecotourism” project. SALCUL and the IYS 
might also consult RAIPON, which probably engaged 
with the conference as it discussed Indigenous 
peoples and fisheries. By investigating Russian-
language records and contacting WSC and RAIPON, 
IYS-SALCUL might answer targeted questions about 
the format, attendance, and outcomes of the 2008 
UNDP Conference. From this, IYS-SALCUL could 
decide which features to replicate or avoid in its own 
2022 Workshop.

River of Salmon Peoples Initiative (2010–
2015)

From 2010–2012, several First Nations of the 
Fraser River Watershed (in what is now known as 

1 For example: (“Progress Report of the Executive Structures of the Association of Indigenous Peoples of the North and Far East of the 
Russian Federation in 2005–2008” 2009)

Front Cover of River of Salmon Peoples (Eds Armstrong and 
William, footnote 28. Photo courtesy of the Vancouver Public 
Library).

British Columbia [BC], Canada) engaged in a series 
of “community dialogue workshops” (William and 
Armstrong 2015). Organized under the grassroots 
River of Salmon Peoples initiative, these workshops 
brought “together the living voices of its Peoples 
and their cultural, spiritual, and contemporary 
relationships to the River of Salmon” without 
the constraints of “academia, political, historical, 
sociological, or anthropological positions” (William 
and Armstrong 2015). The River of Salmon Peoples 
initiative responded to fragmentation amongst 
lower-Fraser watershed and upper-watershed First 
Nations, who utilize the same ocean-incoming 
resource of salmon, but received seemingly 
disjointed treatment from Fisheries and Oceans 
Canada (DFO) (William and Armstrong 2015). 
The consultations were conducted with “Elders, 
youth, artists, fisheries, and leadership from 
the communities situated along the Fraser River 
system,” including the Secwepemc, Nle’kepmxcin, 
Sardis Stó:lō, Musqueam, Seabird Island Stó:lō, 
Dakelh and Tsilhqot’in, and Lil’wat7ul Mount Currie 
communities (William and Armstrong 2015). 
Workshop discussions were compiled in the 2015 
book River of Salmon Peoples, which organized 
transcriptions under thematic chapters exploring the 
Fraser River as a unifier, an expression of diversity, 
a place of historical change, an embodiment of 
spiritual and cultural relationships, and a place of 
hope and reconciliation (William and Armstrong 
2015).

Besides this thematic curation, the River 
of Salmon Peoples book did not filter the oral 
contributions of workshop participants, instead 
preserving entire transcriptions. As such, the 
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book represents an unedited snapshot of opinions 
recorded within the consulted Fraser River First 
Nations Communities circa 2010–2012. In sifting 
through the unabridged transcriptions, the reader 
may form their own understanding about First 
Nations’ varying opinions on Fraser River salmon 
management. The participants opine, inter alia, 
upon: 

• equitable distribution of quotas, licenses, and 
conservation funds; 

• loss of traditional knowledge; 

• the role of DFO in Indigenous salmon 
management; 

• salmon-related jurisprudence and legislation; 

• and competition with commercial and 
recreational fisheries.

The SALCUL-IYS workshop collaboration may 
wish to consult the River of Salmon Peoples book 
as a potential model for an outcome document. 
Beyond its preliminary thematic curation, no 
attempt is made in River of Salmon Peoples to 
corroborate, historically contextualize, signify or 
interpret its contents. Instead, the book simply 
presents the unabridged opinions of individuals 
within Fraser River First Nations. The advantage 
of such an approach is that it does not attempt to 
mould Indigenous expression through an external 
agenda but rather allows Indigenous voices to speak 
for themselves. River of Salmon Peoples retains 
names associated with transcriptions, which may 
not be advisable in all circumstances, as some 
Indigenous groups risk retribution for speaking out 
against government or business entities. However, 
the SALCUL-IYS may wish to compile an outcome 
document retaining some level of anonymized, yet 
unfiltered, Indigenous voices.

Keystone Nations Research Initiative (2010–
2012)

In 2010, the School for Advanced Research 
(SAR), the WSC and Pacific Environment hosted a 
seminar highlighting the interrelation of salmon and 
people in the Northern Hemisphere (SAR 2022). Ten 
research specialists convened in Santa Fe, USA to 
discuss “the social and historical transformations 
that link the Russian Far East and northwestern 
North America” (Colombi and Brooks 2012b). The 
researchers presented eight ethnographic case 
studies focused on Indigenous peoples across the 

North Pacific, including: “the Nivkhi of Sakhalin 
Island, Itelmens and Koryaks of the Kamchatka 
Peninsula, Aleuts of the Aleutian Islands, Sugpiats 
of the Kodiak Archipelago, Gitxaała of northern 
British Columbia, Nimiipuus of the Snake River, and 
Umatilla, Warm Springs, Yakima, and Nez Perce 
nations of the Columbia River tributaries” (Colombi 
and Brooks 2012b). The case studies, in turn, 
formed the chapters of the 2012 anthology book 
Keystone Nations: Indigenous Peoples and Salmon 
across the North Pacific (Colombi and Brooks 
2012a). 

Of the ten research specialists who contributed 
to Keystone Nations, nine are anthropologists2 
and one is an economist.3 Only one author of ten, 
Charles Menzies, self-identifies as Indigenous and 
belonging to the community of study (Menzies 
2012). Menzies draws from lived experience in his 
home of laxyuup Gitxaała, the ancestral lands and 
territories of the Gitxaała people, to describe the 
environmental modifications made for a pre-colonial 
indigenous fishery. His cultural knowledge and sense 
of place provide a rich, historically contextualized 

Front cover of Keystone Nations: Indigenous Peoples and 
Salmon across the North Pacific (Eds Colombi and Brooks, 
footnote 44, photo courtesy of Vancouver Public Library).

2 In order of chapter appearance, Emma Wilson; David Koester; Erich Kasten; Katherine Reedy-Maschner; Courtney Carothers; Charles 
R. Menzies; Benedict J. Colombi  
3 Victoria N. Sharakhmetova 
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account of the Gitxaała-salmon relationship. Though 
other chapters of Keystone Nations are also well-
researched and structured, more evident in them 
are the degrees of removal between author and 
studied community. The job of the anthropologist 
is to research and communicate ethnographies, 
regardless of her cultural orientation. Nonetheless, 
the disconnect between chapter author and chapter 
subjects in Keystone Nations generates questions of 
appropriateness.

As a body of scholarship, anthropology is 
not itself an inappropriate lens through which to 
study Indigenous salmon management. Arguably, 
anthropology can be better-suited than Western 
resource management science to centre the 
human-salmon experience, as it is more receptive 
to the interdisciplinary inputs of history, cultural 
heritage, social orientations, and economics. An 
anthropological scope can be broadened to consider 
external conditioning factors, including larger 
political and legal contexts. In addition, individual 
anthropologists offer important sociocultural 
tools, including language skills, cultural literacy, 
and relationship networks, when engaging with 
sensitive communities. Therefore, harnessing 
an anthropological approach is not necessarily 
inappropriate in communicating the significance of 
salmon in North Pacific Indigenous peoples. The 
question of appropriateness in Keystone Nations 
is levied against the proportion of Indigenous to 
non-Indigenous anthropologists represented—that 
is, one to nine. This is significant: relying on non-
Indigenous anthropologists to broadcast Indigenous 
human-salmon issues is very different from giving 
Indigenous salmon managers seats at the table. 

Through its reliance on intermediary 
anthropological perspectives, Keystone Nations 
implies that anthropologists are necessary 
interlocutors in the hemispheric human-salmon 
discussion. In an era where Indigenous salmon 
managers can meet face-to-face on Zoom, 
anthropological analyses may no longer be as 
crucial. Widespread internet use now connects even 
the most isolated communities, and increased rates 
of digital literacy from the COVID-19 pandemic 
have facilitated previously improbable networks 
of communication. Moreover, in recent years, 
dialectic shifts have called on empowered entities 
to “amplify” Indigenous voices, rather than to 
speak on Indigenous peoples’ behalf. A parallel 
example of amplification is the 1998 book First 
Fish, First People: Salmon Tales of the Pacific 
Rim which compiles essays, poems, songs, and 
political commentaries contributed directly from 
North Pacific Indigenous authors (Roche and 
McHutchison 1998). The introductory and concluding 
chapters of Keystone Nations do not clarify how 

its researchers were selected (Smith 2012; Lien 
2012). It is possible that in 2010, with the digital 
communications landscape less connected than it is 
now, the conveners of the Santa Fe seminar were 
limited by their professional networks. Perhaps 
they did not invite more Indigenous anthropologists 
because they simply did not know they existed. 
Also possible is that comparatively less Indigenous 
anthropologists were active when the research for 
Keystone Nations commenced. Whatever caused this 
lacuna in 2012, it would be questionable in 2022. 

The SALCUL-IYS collaboration should be as 
inclusive as possible as they set consultations, 
invite participants, arrange for speakers, and 
publish workshop outcomes. Harnessing individual 
professional networks is a good starting point, 
as utilizing existing relationships engenders trust 
between workshop conveners and participants. 
But that should not preclude SALCUL-IYS from 
identifying, communicating with and inviting 
numerous entities involved in Indigenous salmon 
management. In the workshop being planned, the 
SALCUL-IYS collaboration should seek to ensure 
wider representation of Indigenous scholarship than 
that of the Keystone Nations initiative. IYS-SALCUL 
might also critique the geographical representation 
within Keystone Nations. While Keystone Nations 
never purports to accomplish holistic North Pacific 
Indigenous representation in only eight case studies, 
the issue is again one of proportions. Three of eight 
chapters (Kasten 2012; Koester 2012; Wilson 2012) 
focus on Indigenous groups in the Russian Far 
East; two chapters focus on Alaska Native groups 
(Carothers 2012; Reedy-Maschner 2012); one 
chapter focuses on a First Nation in Canada (Menzies 
2012); and one focuses on a tribal consortium 
in the United States (Diver 2012). It is notable 
that the Ainu peoples of northern Japan are not 
represented in any chapter. And while three Alaskan 
native groups, one First Nation, and three US treaty 
tribes are represented, a much larger proportion of 
Alaskan native groups, First Nations in Canada, and 
treaty tribes in the States of Washington, Idaho and 
California are not. 

In securing broad geographic participation, 
the IYS-SALCUL collaboration should recognize its 
inherent geographical and linguistic biases. With 
its Fennoscandian base, SALCUL primarily engages 
stakeholders in Norway, Finland, and Russia. 
Meanwhile, with the Pacific-IYS operating from 
Canada, participants drawn from existing networks 
may skew to the Eastern Pacific. Additionally, as 
the working language of the IYS is English, it may 
be a challenge to secure equitable engagement 
with Indigenous groups whose working languages 
are Russian and Japanese. For this reason, SALCUL 
and the IYS should seek to provide translation 



Page 44 | NPAFC Newsletter No. 52 |August 2022

and interpretation services for Indigenous groups 
wherever possible in the workshop planning process. 
Language should not be a barrier for SALCUL and 
the IYS to reach out broadly and proportionally to 
Indigenous salmon managers; likewise, language 
should not preclude Indigenous salmon managers 
from eventual workshop participation.

In conclusion, the SALCUL-IYS collaboration 
might draw three takeaways from the Keystone 
Nations research initiative. First, SALCUL and the 
IYS should strive to primarily amplify the voices 
of Indigenous salmon managers, falling back on 
the representations of anthropologists only where 
necessary. Second, SALCUL and the IYS should 
strive to secure broad geographical representation 
of Indigenous groups in the Northern Hemisphere 
by engaging beyond existing professional networks, 
broadening communications, and providing 
translation and interpretation services where 
needed. Third, where the IYS re-engages North 

Pacific groups who received previous representation 
through the Keystone Nations initiative, the IYS 
should carefully read relevant chapters and use that 
information as background during the consultation 
process. It is important to prevent duplication of 
efforts for Indigenous salmon managers who have 
previously committed their time and energy to 
similar discussions.

Conclusion: Recommendations for SALCUL and 
the IYS

As the IYS and SALCUL incorporate consultation 
feedback and work to design a workshop that 
will “advance respectful and robust Indigenous 
governance in salmon management systems,” they 
must also define their own “respectful” engagement 
with Indigenous stakeholders (SALCUL Project 
2021). One tenet of respectful engagement is 
studying past initiatives and associated outcomes 
to avoid duplication of effort. This article has 

Comparison of Past North Pacific Research Initiatives that Emphasized Indigenous Salmon Management.
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explored three such initiatives: the 2008 UNDP 
conference, the 2010–2015 River of Salmon Peoples 
workshop series, and the 2010–2012 Keystone 
Nations research compilation. Each offers the IYS 
and SALCUL different points of observation. Though 
more information should be uncovered about 
the 2008 UNDP “Problems of Traditional Fishing” 
Conference, the context of the mid-2000s UNDP 
projects in Kamchatka may be a useful guide for 
the SALCUL and the IYS in their engagement with 
Western Pacific Indigenous groups. When structuring 
workshop outcome documents, SALCUL and the IYS 
may contemplate its fully attributed and unabridged 
presentation of Indigenous voices within River of 
Salmon Peoples. Finally, SALCUL and the IYS may 
discern from Keystone Nations the need to amplify, 
rather than obfuscate, the accounts of Indigenous 
salmon managers; to secure broad geographical 
representation of Workshop participants; and 
to study relevant written chapters and literary 
materials ahead of potentially repetitious 
consultations. 

Above all, SALCUL and the IYS should remember 
that in the 2022 Indigenous Salmon Management 
Workshop, they will invite Indigenous stakeholders 
to intercompare Traditional Knowledge (TK) on 
salmon. The rights of Indigenous peoples “to 
maintain, control, protect and develop” their TK 
and related intellectual property, “as well as the 
manifestations of their sciences, technologies, 
and cultures,” are enshrined in Article 31 (1) of 
the United Nations Declaration on the Rights of 
Indigenous Peoples (UNDRIP) (United Nations 
General Assembly 2007). Recognizing, therefore, 
that TK is not a commodifiable body of expertise, 
SALCUL and the IYS should facilitate in a style which 
preserves Indigenous agency over traditional salmon 
knowledge. Moreover, SALCUL and the IYS must 
create safe spaces for Indigenous knowledge holders 
to share TK only as they deem appropriate. Even 
when shared in a public venue, TK is not necessarily 
public information. For that reason, SALCUL and 
the IYS should obtain explicit permission from 
stakeholders before publishing external documents 
containing TK. Finally, acknowledging the value of 
Indigenous stakeholders’ time, SALCUL and the IYS 
should also seek to host workshop consultations 
and planning sessions as efficiently as possible. 
Materially, this involves preparing and circulating 
agendas in a timely manner, recording high-quality 
notes, expeditiously compiling summary documents, 
and engaging promptly in necessary follow-up 
correspondence.

The IYS has explored the inextricable link 
between salmon and people through high seas 
research, multilateral scientific cooperation, and 
data mobilization efforts. As the IYS comes to 

a close in 2022, its staff is working to identify 
the ways in which the IYS’ legacy can support 
Indigenous-led salmon management. This work 
includes brainstorming an inclusive framework for 
the UNDOS-endorsed post-IYS initiative, Basin 
Events to Coastal Impacts (BECI). A more current 
opportunity, however, is the SALCUL-IYS Workshop. 
In its final year, the IYS can continue to serve 
“salmon and people in a changing world” in co-
designing an equitable and respectful Indigenous 
Salmon Management Workshop. By studying the 
lessons of the past, the IYS can facilitate future 
progress—both for salmon and the people who 
depend on them.

Update—as of August 2022:

The IYS-SALCUL Workshop has changed 
considerably since this article was written. Beginning 
in April 2022, Indigenous salmon organizations 
from BC, Nova Scotia, Sápmi and Yukon, as 
well as Indigenous researchers from the Centre 
of Indigenous Fisheries at UBC and the Arctic 
University of Norway (UiT), met regularly to co-
plan the Workshop. Under their guidance, the 
Workshop evolved into the International Gathering 
of Indigenous Salmon Peoples (ISP), set to take 
place on October 1–3, 2022 on the lands of the 
xwməθkwəýəm (Musqueam) people. 

 The ISP gathering will welcome 150 participants 
from Indigenous communities, Indigenous 
organizations, and partner organizations across 
the salmosphere. Echoing the aims of the original 
workshop, the ISP aims to facilitate a space for 
Indigenous Salmon Peoples and their partners “to 
identify…actions that can strengthen international 
Indigenous collaboration, uphold Indigenous rights, 
and lead to improved outcomes for the future of 
salmon and people” (ISP Event Description 2022).

Attendance is by invitation only. Any questions 
about the event can be directed to the IYS 
Communications Manager, Camille Jasinski—
cjasinski@yearofthesalmon.org.

Musqueam Cultural Center. Photo credit: Musqueam Indian 
Band Website—http://musqueam.zenutech.com/

mailto:cjasinski%40yearofthesalmon.org?subject=
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Recipe

Salmon Smørrebrød with Maple-
Caramelized Onions 

Recipe and photos by MacKenzie Kermoade 
2021 NPAFC Intern

This twist on Danish sandwich-fare counterpoints a salty fillet of Pacific salmon with the quintessential 
Canadian sweet: maple syrup.

Ingredients

1/2 white or sweet onion
2 tbsp maple syrup
1 cup chopped vegetables (your choice but make sure they can withstand 

baking)
to coat olive oil
1/2 tsp salt

1 spring thyme
drizzle lemon juice

1 Pacific salmon fillet
2 slices Danish rugbrød or German schwarzbrot (often called “German fitness 

bread” outside of Europe). If unavailable, any flat rectangular bread will 
do

choice condiments
handful leafy greens

Due to high altitudes of toppings, open-faced sandwiches are normally 
consumed on plates with forks and knives. It is not recommended to 
take your smørrebrød on a dinner picnic, but it did make a nice photo. Onions being sautéed in a pan (step 2).
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Step 3—add the vegetables and salmon fillet into a pan to prepare for baking.

Method

1. Preheat oven to 315°F.

2. Slice half-onion into thin strips and sautée on pan. After onions have shrunk about 1/3 in size, reduce 
to low heat and pour in two heaping tablespoons of maple syrup. Stir regularly until onions are evenly 
coated and maple syrup begins to crystallize. Let cool.

3. In a baking pan, toss cup of chopped vegetables with olive oil, salt, and thyme until coated. Place salmon 
fillet on top and drizzle lemon juice. Cover with foil and place in middle rack of oven for 25 minutes.

4. Slap two pieces of bread onto a plate. 

5. Slather thin layer of condiment onto bread. 

6. Stick leafy greens onto condiment layer.

7. Lift foil and check on salmon. After fillet has visibly released fats, pull vegetables and salmon from oven. 

8. Distribute baked vegetables in a thin, even layer on top of leafy greens. 

9. Cut/yank apart salmon fillet and strategically arrange on vegetable layer.

10. Sprinkle maple-caramelized onions on top of increasingly tenuous food pile.

11. Carefully drizzle more condiments, if desired.

12. Do NOT smush your creation with more bread slices; it’s not that kind of sandwich!
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NPAFC Annual Report 2021

Includes results of the Commission's major 
activities such as the Annual Meeting and other 
events. Available at https://npafc.org.

NPAFC Technical Report 18

Includes extended abstracts of oral presentations 
at the Winter Ecology of Pacific Salmon and Results 
from the Two Gulf of Alaska Expeditions Virtual 
Conference in April 2021. Available at https://
npafc.org.

NPAFC Technical Report 19

Provides a comprehensive overview of the status 
and trends of Pacific salmon and steelhead trout 
stocks with linkages to their ecosystem, including 
conclusions and recommendations. It will be 
announced when available online.

NPAFC Bulletin 7

Includes scientific articles presented at the IYS 
Synthesis Symposium titled Salmon in a Rapidly 
Changing World: Synthesis of the International 
Year of the Salmon and a Roadmap to 2030. It will 
be announced when available online.

IYS Synthesis Symposium—Salmon in a Rapidly Changing World: 
Synthesis of the International Year of the Salmon and a Roadmap 
to 2030
Dates: October 4–6, 2022

Venue: The Westin Bayshore, Vancouver, Canada

ENFO/CSRS Workshop on Threats and Knowledge Gaps related to 
Pacific Salmon Conservation on the High Seas
Dates: May 2023

Venue: Busan, Korea

2023 Joint Patrol Schedule Meeting (JPSM)
Dates: Late April, 2023

Venue: E-mail Meeting

Recently Published

Upcoming Publications

NPAFC 30th Annual Meeting
Dates: May 2023

Venue: Busan, Korea
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