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North Pacific Anadromous Fish Commission

Newsletter

NPAFC Convened 2020 E-mail Annual 
Meeting in May–June

The 28th Annual Meeting of the North Pacific 
Anadromous Fish Commission (NPAFC) was 
held from May 19–June 11, 2020, virtually 

by e-mail communication. At the Annual Meeting, 
a Plenary Session and the Commission’s three 
standing committees—Enforcement, Scientific 
Research and Statistics, and Finance and 
Administration—were convened to discuss issues 
related to ocean 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 2019. These efforts 
covered significant portions of the NPAFC Convention 
Area with over 430 hours of aircraft patrols and 
more than 260 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 
driftnet activity or illegal retention of salmon. For 
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more information on these activities, please see the 
article on page three.

At the Commission’s scientific meetings, leading 
salmon researchers from member countries 
reviewed commercial catch statistics compiled 

Lynn Canyon Suspension Bridge, Lynn Canyon Park, 
Vancouver, Canada. The bridge, built in 1912, is 50 
metres (160 ft) high from the bottom of the canyon. Photo 
credit: Diego Delso delso.photo / CC BY-SA (https://
creativecommons.org/licenses/by-sa/4.0)
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from information provided by each of the member 
countries. The total preliminary salmon catch in 
2019 was 968.7 thousand metric tonnes (563.3 
million fish). Pink salmon constituted the majority of 
the total commercial catch (54% by weight) followed 
by chum (24%) and sockeye salmon (19%). 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 activities, please see the article 
on page five.

On April 7, 2020, the International Gulf of Alaska 
Expedition 2020—with contributions from the Pacific 
Salmon Foundation (PSF), the British Columbia 
Salmon Restoration and Innovation Fund (BC SRIF) 
and donors from the fishing industry, foundations, 
and private individuals—was successfully completed 
with 12 scientists from Canada, the Russian 
Federation, and the United States of America aboard 
the chartered Canadian F/V Pacific Legacy. This 
expedition is a continuation of the international 
scientific effort to identify mechanisms and 
environmental factors that could determine the 
annual abundance and condition of Pacific salmonids 
in the Gulf of Alaska (GoA). For more information on 
the 2020 Gulf of Alaska Expedition, please see the 
article on page 26.

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. The High Seas Expeditions 
have been especially rewarding in strengthening 
international collaboration and increasing outreach 
and communications capacity. Moving forward from 
the focal year (2019), it will be essential that the 
IYS strengthens and maintains many partnerships 
with considerable progress being made on IYS 
projects, particularly the High Seas Expeditions, for 
years to come, and continues to increase its scope 
for raising awareness about the status of Pacific 
salmon, the work that is being done to protect them, 
and to promote sustainable populations. For more 
information on IYS activities and its plans, please 
see the article on page 38.

Due to the COVID-19 pandemic this year, the two 
planned workshops (The Third NPAFC-IYS Workshop 
on Linkages between Pacific Salmon Production 
and Environmental Changes and 2020 ENFO/CSRS 
Workshop on Threats and Knowledge Gaps related 
to Pacific Salmon Conservation on the High Seas) 
were postponed and will take place in May 2021, in 
Hakodate, Japan in association with the 29th face-to-
face Annual Meeting. For more information on the 
Third NPAFC-IYS Workshop, please see the workshop 
poster on page 42.

The 2020 NPAFC Annual Meeting closed with 
an invitation from Japan to the Parties to attend 
the 2021 Annual Meeting on May 17–21, 2021 in 
Hakodate, Japan.

(Flashback to 1993) NPAFC Officers, Chairpersons and Representatives from Canada, Japan, the Russian Federation, and 
the United States at the first Annual Meeting of the North Pacific Anadromous Fish Commission (NPAFC) in Vancouver, 
BC, Canada, on November 1, 1993. The Republic of Korea acceded to the Convention bringing the current number of 
Commission members to five countries. Photo credit: NPAFC Secretariat 
(Front row, left to right) Darlene Weir (Canada), Masahiro Ishikawa (NPAFC Vice-President, Japan), Vladimir Fedorenko 
(Russia), Richard Lauber (First Chairperson of Committee on Enforcement, Finance, and Administration Chairperson, USA), 
and Steve Pennoyer (USA); (Back row, left to right) Wakako Morris (Interim Deputy Director, NPAFC), Victor Rabinovitch 
(Canada), Garnet Jones (Canada), Koji Imamura (Japan), Alec Brindle (USA), Vladimir Pautov (Russia), Leo Margolis 
(First Chairperson of Scientific Research and Statistics, Canada), and Shigeto Hase (Interim Executive Director, NPAFC)
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Enforcement

International Collaboration is a Key 
Element for Success in Combatting 
IUU Fishing in the North Pacific

Fisheries enforcement representatives from 
member countries (Canada, Japan, the Republic 
of Korea, the Russian Federation, and the 

United States) reported on successful 2019 efforts 
to combat illegal, unreported, and unregulated (IUU) 
fishing on the high seas of the North Pacific at the 
2020 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 2019 covered 
significant portions of the NPAFC Convention Area 

with over 430 hours of aircraft patrols and more 
than 260 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 or illegal retention of salmon. This 
may indicate that the efforts of member countries 
and enforcement actions are reducing these illegal 
activities. 

Member countries also discussed the status of 
acceptance of the Food and Agriculture Organization 
Agreement on Port State Measures to Prevent, 
Deter, and Eliminate IUU Fishing (PSMA). This 
global and legally binding agreement is designed 
to harmonize and strengthen controls and deter 
IUU activity by preventing illegally caught fish 
from entering the global marketplace. The PSMA 
went into force on June 5, 2016. Currently, 66 
members have formally deposited their instruments 
of adherence. The Republic of Korea ratified on 
January 14, 2016; the U.S. ratified on February 
26, 2016; Japan acceded to the Agreement on May 
19, 2017; and Canada ratified on June 20, 2019. 

(Flashback to 1999) Dennis Brock, Chairperson of ENFO; Fran Ulmer, NPAFC Vice-President; and the participants 
at the Enforcement Standardization Symposium held from March 16 to 19, 1999 in Kodiak, Alaska, USA. A List of 
Questions for Standardization of Enforcement Practices was developed at the Symposium for the first time. This 
questionnaire began to assist in the planning and improve the effectiveness of High Seas Driftnet (HSDN) patrols. 
Photo credit: NPAFC Secretariat
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The Russian Federation is a signatory to the PSMA 
and is at the final stage of review for the process of 
its ratification. Effective and consistent application 
of the PSMA will add a new level of deterrence by 
decreasing the profitability of illegal transshipping 
of fish at sea and in port. The information on each 
member country’s PSMA implementation is now 
available on the NPAFC website (https://npafc.org/
wp-content/uploads/2020/03/PMSA.pdf).

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 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 on May 17, 2020, will be 
postponed until May 2021. There will be several 
presentations from ENFO and CSRS members at the 
workshop, along with invited speakers.

F/V Yin Yuan was interdicted for suspicion of conducting HSDN 
in May 2014. It was reported that 500 kg chum salmon were 
discovered on board. Photo credit: USCG

The United States Coast Guard (USCG) Cutter Alex Haley boarding team boards F/V Run Da, which was conducting HSDN fishing in 
June 2018. It was reported that 80 tonnes of frozen salmon, one tonne of squid, five tonnes of tuna, and 10 tonnes of sharks were 
discovered on board. Photo credit: USCG

https://npafc.org/wp-content/uploads/2020/03/PMSA.pdf
https://npafc.org/wp-content/uploads/2020/03/PMSA.pdf
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Science

Committee on Scientific Research 
& Statistics (CSRS) Activities and 
Catch & Hatchery Statistics

The Committee on Scientific Research and 
Statistics (CSRS) had a virtual meeting 
from May 19‒21, 2020, using e-mail 

communication, to review current information 
related to salmon abundance and biology at the 
Commission’s 28th Annual Meeting. 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. Documents submitted 
for consideration at the meeting are available at 
https://npafc.org/published-documents-2020/.

At the Annual Meeting, all five NPAFC member 
countries unanimously agreed to continue support 
for the International Year of the Salmon (IYS) 
initiative. Implementing 2019 as the IYS focal year 
was a resounding success during which the IYS 
developed as a brand and grew in its outreach and 
communication capabilities. Throughout the focal 
year, the IYS website experienced a significant 
amount of activity, which included the registering 
of various projects and events as well as increased 
use of social media platforms. In addition, many 
partnerships were formed, maintained, and 
strengthened during this time, with considerable 
progress being made on IYS Signature Projects, 
particularly the High Seas Expeditions.

After the 2019 International Gulf of Alaska 
(GoA) Expedition aboard the R/V Professor 
Kaganovskiy—which was the first in decades to 
conduct a thorough salmon winter ecology survey—
the second GoA Expedition onboard the F/V Pacific 
Legacy took place from March 11–April 7, 2020, 
and was organized by Dick Beamish (Fisheries and 
Oceans Canada, Emeritus) and Brian Riddell (Pacific 
Salmon Foundation). The second GoA Expedition 
was completed with great success in April 2020. 
The Pacific Salmon Foundation and the British 
Columbia Salmon Restoration and Innovation Fund 
(BC SRIF) contributed to the 2020 expedition, 
along with donors from the fishing industry, 
foundations, and private individuals. This expedition 
employed a team of 12 scientists from Canada, the 
Russian Federation, and the United States and is 

a continuation of the international scientific effort 
to identify mechanisms and environmental factors 
that could determine the annual abundance and 
condition of Pacific salmonids in the Gulf of Alaska. 
For the preliminary findings of the second GoA 
Expedition and a a virtual press conference (in June 
2020) summarizing the 2020 GoA Expedition, with 
comparisons to the 2019 survey, please visit https://
yearofthesalmon.org/gulf-of-alaska-expedition2020/.

Currently, the third salmon winter ecology 
survey is being planned and will be the biggest 
IYS survey to date. A Preliminary Cruise Plan was 
developed and approved during the IYS Working 

The 2019 GoA Expedition Scientific Team from Canada, Japan, 
the Republic of Korea, the Russian Federation, and the United 
States upon the successful completion of the International 
Gulf of Alaska Expedition in Vancouver, BC, Canada, February 
16–March 18, 2019

The 2020 GoA Expedition Scientific Team along with IYS 
Director Mark Saunders and dignitaries from the Province of 
BC and the Department of Fisheries and Oceans. Photo credit: 
Ron Sombillon from Pacific Salmon Foundation (PSF)

https://npafc.org/published-documents-2020/
https://yearofthesalmon.org/gulf-of-alaska-expedition2020/
https://yearofthesalmon.org/gulf-of-alaska-expedition2020/
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Group meeting and published as NPAFC Doc. 1922 
(Rev. 1). The IYS Pan-Pacific High Seas Expedition 
2021, funded through BC SRIF and contributions 
from the five NPAFC member countries, among 
other donors, will employ multiple research 
vessels operating simultaneously to survey the full 
breadth of the North Pacific Ocean (NPO) in winter 
2021. These vessels will carry leading scientists 
from Canada, Japan, the Republic of Korea, the 
Russian Federation, and the United States, who 
are committed to answering questions about the 
mechanisms affecting the abundance, distribution, 
migration, growth, and fitness of Pacific salmon and 
associated species. The 2021 Expedition will provide 
a platform for collaboration across the five NPAFC 
member countries and IYS partners to conduct 
integrated ecosystem research that will support 
the sustainable management of salmon in a rapidly 
changing NPO.

Additional research cruise plans for 2020 were 
also 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. However, these cruise plans are 
subject to change due to the COVID-19 pandemic.

The current 2016–2020 NPAFC Science Plan was 
extended until 2022, which corresponds with the IYS 
timeline and the IYS Wrap-up Symposium in 2022. 
The Science Plan supports the NPAFC’s primary 
objective of promoting the conservation of Pacific 
salmon and steelhead trout within the Convention 

The SeaBird 19 CTD cast onboard F/V Pacific Legacy to collect 
oceanographic profiles of salinity, temperature, dissolved 
oxygen, and phytoplankton concentration during the 2020 
GoA Expedition. Photo credit: Svetlana Esenkulova from PSF

Collecting genetic samples of salmon tissues for further 
laboratory studies during the 2020 GoA Expedition. Photo 
credit: Svetlana Esenkulova from PSF

Working together to process net samples at a regular survey 
station during the 2020 GoA Expedition. Photo credit: 
Svetlana Esenkulova from PSF

Young fish share habitat with zooplankton: flatfish larvae 
and euphausiids in a one net sample during the 2020 GoA 
Expedition. Photo credit: Svetlana Esenkulova from PSF

https://npafc.org/wp-content/uploads/Public-Documents/2020/1922Rev.1IYSWG.pdf
https://npafc.org/wp-content/uploads/Public-Documents/2020/1922Rev.1IYSWG.pdf
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Area and is integrated with the IYS initiative. To 
review the research progress for the NPAFC Science 
Plan, and to promote IYS activities and outreach 
in member countries, it was agreed that The Third 
NPAFC-IYS Workshop on Linkages between Pacific 
Salmon Production and Environmental Changes 
will be held in Hakodate, Japan on May 22–24, 
2021, following the 29th NPAFC Annual Meeting. 
The objectives of the workshop are to (1) improve 
current knowledge of the migration, growth, and 
survival of salmon and their environments; (2) 
increase understanding of the causes of variations 
in salmon production in changing environments; 
(3) anticipate future changes in salmon ecosystems 
and resulting changes in the distribution, survival, 
and abundance of salmon; (4) discuss the 
application of new and developing technologies 
and analytical methods to research and manage 
salmon; (5) demonstrate integrated information/
data management systems to support research, 
sustainable management, and understanding for the 
conservation of salmon; and (6) describe policies 
designed to ensure the resilience of salmon and 
people in changing environments. For details, please 
visit the workshop webpage (https://npafc.org/
workshop-2021/).

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 2020 meeting, NPAFC statistics 
have been updated to include 2019 statistics 
plus some additions/corrections to catches and 
hatchery release statistics in 2018 and earlier years. 
Commercial, subsistence, and recreational catches 
and hatchery release statistics are available at 
https://npafc.org/statistics/.

The preliminary North Pacific-wide total salmon 
catches for 2019 were reported by member 
countries Canada, Japan, the Republic of Korea, 
the Russian Federation, and the United States. 
Although total Pacific salmon abundance in the 
North Pacific remains near all-time high levels, as 
indexed by aggregate commercial catches, catches 
have declined somewhat since 2009. The total catch 
in 2019 was 968.7 thousand metric tonnes (563.3 
million fish) and was marked by particularly low 
catches for some salmon species in NPAFC member 
countries.

The member countries’ portions of the total catch 
included 51% by the Russian Federation (499.2 
thousand metric tonnes), 42% by the United States 
(406.9 thousand metric tonnes of which 401.9 

thousand metric tonnes was caught in Alaska), 6% 
by Japan (59.5 thousand metric tonnes), and less 
than 1% by Canada (2.9 thousand metric tonnes) 
and Korea (130 metric tonnes), respectively.

Pink salmon constituted the majority of the 
total commercial catch (54% by weight) followed 
by chum (24%) and sockeye salmon (19%). 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. 
Catches between 2011 and 2017 generally declined, 
but the past two years have seen an increase 
primarily in pink salmon catches. However, the chum 
salmon catch has declined since 2015 and in 2019 
was 168.4 thousand metric tonnes, compared to the 
10-year average of 236.0 thousand metric tonnes. 
This decline was attributed to the lowest chum 
catches (55.9 thousand metric tonnes) in Japan 
since 1970.

Interannual variability in the total catch in North 
America has been more pronounced during the 
last decade than in previous decades, primarily 
because of variability in pink salmon catches. In 
Alaska, pink and sockeye salmon are the primary 
species, followed by chum salmon. In Canada, 
chum, sockeye, and pink salmon were the most 
abundant species caught, but exceptionally low 
catches of these salmon species in 2019 resulted 
in the lowest total catches of salmon (2,973 metric 
tonnes) on record for Canada in the NPAFC database 
dating back to 1925. In Washington, Oregon, and 
California (WOC), Chinook, chum, and coho salmon 
are typically the most abundant species caught, but 
particularly low catches of chum, sockeye, and coho 
salmon in 2019 resulted in the lowest total catches 
of salmon (4,965 metric tonnes) on record for WOC 
in the NPAFC database.

Hatchery releases of salmon and steelhead from 
NPAFC member countries have been stable since 
1993, with approximately 5 billion fish released 
annually, but the highest hatchery releases (5.5 
billion fish) on record occurred in 2019, primarily 
because of increased Asian hatchery releases. 
Hatcheries released 2,023 million fish (37% of the 
total) in the United States, 1,918 million (35%) 
in Japan, 1,181 million (21%) in the Russian 
Federation, 384 million (7%) in Canada, and 11 
million (< 1%) in Korea.

Hatchery releases were primarily chum (3,469 
million, 63%) and pink salmon (1,357 million, 25%), 
followed by sockeye (341 million, 6%), Chinook 
(241 million, 4%), and coho salmon (82 million, 
2%), steelhead trout (20 million, <1%), and cherry 
salmon (8 million, <1%).

https://npafc.org/workshop-2021/
https://npafc.org/workshop-2021/
https://npafc.org/statistics/
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 Sockeye Pink Chum Coho Chinook Cherry Steelhead Total

Canada 0.302 0.151 0.186 0.201 0.123 - - 0.963

Japan 0.003 1.418 17.098 0.000 0.001 - 0.000 18.520

Korea - - 0.050 - - - - 0.050

Russia 19.687 274.273 36.660 3.412 0.074 0.008 - 334.114

USA 55.577 129.228 19.873 4.107 0.838  0.006 209.629

  Alaska 55.567 128.894 19.586 3.918 0.293 - 0.001 208.259

  WOC 0.010 0.334 0.287 0.189 0.545 - 0.005 1.370

Total 75.569 405.070 73.867 7.720 1.036 0.008 0.006 563.276

 Sockeye Pink Chum Coho Chinook Cherry Steelhead Total

Canada 155 335 1,083 587 813 - - 2,973

Japan 5 2,089 55,879 1 5 1,481 0 59,460

Korea - - 130 - - - - 130

Russia 46,736 330,083 112,407 9,643 326 13 - 499,208

USA 132,304 192,836 64,444 12,937 4,418 - 20 406,959

  Alaska 132,282 192,251 63,316 12,453 1,690 - 2 401,994

  WOC 22 585 1,128 484 2,728 - 18 4,965

Total 179,200 525,343 233,943 23,168 5,562 1,494 20 968,730

Table 1. Preliminary 2019 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 2019 commercial catch in millions of fish.

(b) Preliminary 2019 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

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 271.734* 9.319* 57.088* 8.157 38.025 - 0.081 384.404

Japan 0.184 129.563 1,780.416 - - 7.725 - 1,917.888

Korea - - 10.950 - - - - 10.950

Russia 15.323 283.202 878.624 2.982 0.874 0.410 - 1,181.415

USA 53.879 934.711 741.552 70.983 201.804 - 19.777 2,022.706

Alaska 39.021 934.711 689.399 32.754 10.003 - - 1,705.888

WOCI 14.858 - 52.153 38.229 191.801 - 19.777 316.818

Total 341.120 1,356.795 3,468.630 82.122 240.703 8.135 19.858 5,517.363

Table 2. Preliminary 2019 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 2. Annual commercial catch of salmon and steelhead trout by species in thousands of metric tonnes.

Figure 1. Annual commercial catch of salmon and steelhead trout by country in thousands of metric tonnes.
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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

IUU Fishing Indicators and Warnings: 
How to Organize Information 
Collection and Dissemination

By Vladimir Radchenko 
Executive Director, NPAFC

Why does the NPAFC have the Committee on 
Enforcement (ENFO) while, for example, 
the North Pacific Fisheries Commission 

(NPFC) have the Technical and Compliance 
Committee (TCC)? It was a question once posed 
to me in a conversation with Russian-speaking 
colleagues. I explained to them that NPFC regulates 
compliance of fishing vessels at existing regulated 
fisheries by establishing regulatory requirements 
including Conservation and Management Measures 
(CMMs). The NPAFC was established in different 
conditions to terminate the large-scale high seas 
driftnet fishing on salmon (HSDN) in the North 
Pacific Ocean after the UN General Assembly called 
upon members of the international community to 
implement a global moratorium on such fishing 
methods detrimental to sea life. Before the 
moratorium, driftnet fishing was a rather common 
fishing practice and in 1991, the UN estimated 
the number of driftnet vessels at 877. The total 
driftnet length available for use in salmon fishing 

in the North Pacific Ocean was approximately 
9,770 km—1.3 times longer than the distance 
from Tokyo to Vancouver. The NPAFC immediately 
started to enforce the provisions of the Convention 
for the Conservation of Anadromous Stocks in the 
North Pacific Ocean, hereafter the Convention, 
after directed fishing for anadromous fish in the 
Convention Area was prohibited.

The concept of law enforcement is central in 
Pacific salmon stock conservation in the North 
Pacific Ocean. Therefore, it is important to define 
terminology when the Committee on Enforcement 
(ENFO) starts discussing matters such as stricter 
treatment to vessels conducting Illegal, Unreported, 
and Unregulated (IUU) activities, details of 
joint operations, or desirable developments 
in combatting IUU fishing. Efforts often fail to 
respond to challenges for technical reasons such 
as terminology, rather than principled objections of 
involved parties. 

Figure 1. Aerial photo of a vessel near an illegal driftnet. Photo credit: Eliza Moorhead/Sea Shepherd Global
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General guidelines on enforcement usually 
describe the enforcement activity as work with a 
regulated subject to bring its activity into compliance 
with the regulatory requirements, i.e., enforcement 
is responding to non-compliance. The first step is 
detecting a problem and identifying a type of issue. 
Listed approaches to detect a problem is based on 
data collection from information sources including 
(1) on-site inspections, (2) incidents, (3) customer 
complaints, (4) history of previous violations,       
(5) sales records, (6) changes in product’s physical 
characteristics, (7) packaging and labeling, and 
(8) commodity chain analysis. When applied to 
high-seas fishery enforcement, these items can be 
read as (1) at-sea patrolling and boarding, (2) IUU 
fishing vessel sightings and seizures of illegal catch, 
(3) law-abiding fishermen’s reports on IUU fishing 
events to enforcement agencies, (4) encountering 
vessels from the IUU Vessel or Vessel of Interest 
Lists, (5) trade statistics and market information, 
(6) occurrence of net-marking fish in a coastal 
salmon fishery, (7) IUU fishing vessel condition 
and appearance including the flag of convenience, 
transponder broadcasting false ship name and 
information, etc., and (8) unreported transshipment 
and landing in ports of convenience. This shortlist 
combines direct enforcement action records with 
surveillance and analytic data.

Information analysis to improve law enforcement 
includes a definition of indicators and warnings 
that can be monitored, evaluated, and used to 
identify cases or threats of IUU fishing. At the 2019 
Annual Meeting, ENFO Chairperson, Mike Carlson, 
encouraged the Secretariat to continue working 
with the Parties to find an appropriate format to 
share information and ideas on IUU fishing activity 
indicators and warnings. However, before discussing 
a format, a need to define the concept of indicators 
and warnings should be addressed first. As it was 
mentioned in the ENFO discussion, words such as 
“indicators” and “warnings” are translated well into 
all languages. Whereas, if one translates “indicator” 
into Russian through any web-based dictionary, the 
meaning of the most similar word «индикатор» 
[in-di-'k�-tor] is more related to a technical 
testing device than to data derived from friendly 
detectable actions and open-source information that 
an adversary can interpret and piece together to 
reach conclusions or estimates of friendly intentions, 
capabilities, or activities [“indicator” definition from 
the Operations Security (OPSEC) website of the U.S. 
Navy]. Linguistically equal words in Russian are 
translated as “index” or “measure” for a quantitative 
indicator. Therefore, defining a concept looks to 
be a necessary step towards achieving a mutual 
understanding of tasks and solutions within the 
committee. 

First, it seems to be useful to consider the 
historical background of this issue from the NPAFC 
perspective. Despite the fact that the NPAFC 
Convention envisages the Parties' cooperation in 
all areas of law enforcement, it is an emerging 
tendency to restrict cooperation to information 
exchange on activities contrary to provisions of 
the Convention and review of enforcement actions. 
Meanwhile, even at the beginning of NPAFC history, 
there were calls for combining maritime patrols 
with the widespread use of surveillance tools and 
information collected from mariners and fishing 
fleets. Since 1996, the United States started 
including a brief note on potential high seas driftnet 
threats into their annual enforcement report. The 
first note stated that the driftnet threat persists 
based on a high rate of driftnet vessels’ sightings, 
apprehension of F/V Chang Fu No. 31, and industry 
reports on net-marked fish. The following year, it 
was pointed out that the HSDN threat remains in the 
southern section of the Convention Area targeting 
both salmon and warm water commercial fish 
species. Since 1997, U.S. commercial ships passing 
areas of potential illegal driftnet activities have 
been requested to inform the national enforcement 
authorities of any sighting of suspicious fishing 
activities, fishing gear, or marks.

Figure 2. Typical IUU fishing vessel appearance. This is an 
example of a reefer from the NPAFC Vessel of Interest List: 
rusty, with a very high radar mast.
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In 1998–2000 briefing notes, it mentioned that 
driftnet vessels attempted to disguise themselves 
as legitimate jig fishing vessels to make their 
identification more difficult. Vessels fitting non-
traditional HSDN profiles may also be engaged in the 
illegal fishery. For example, F/V Tai Cheng was dual 
rigged for squid jigging while driftnet haulers and 
other indicators of illegal activity were located under 
a covered well deck, access to which was concealed 
by a sliding door. Another F/V had illegally fished, 
but fit the profile for an offshore supply vessel 
(wheelhouse forward, aft deck clear). Trawlers 
rigged for driftnet fishing have been observed as 
well. F/V Novikovo had no net conveyor tube but 
rather a cut-out in the starboard side of the stern. 
In general, mid-tonnage trawlers or multipurpose 
vessels can be easily converted for driftnet fishing. 
Chinese IUU driftnet vessel, Yin Yuan, apprehended 
by the USCG Cutter Morgenthau in 2014 looked like 
a general cargo carrier. Due to the relative simplicity 
of vessel conversion, the NPAFC's attempts to 
compile a list of likely suspects—by requesting 
southwestern Asian countries to provide the names 
of former commercial driftnet vessels—were not 
very productive.

Since 2001, more detailed information on IUU 
fishing threats was included in the U.S. Local 
Notices to Mariners before and during the high 
threat season. There were new opportunities to 
improve communication with fishermen by uploading 
this information to a website. Other Parties were 
encouraged to establish a similar system for 
advising mariners and enlist the assistance of 
their domestic fishing organizations in gathering 
intelligence on illegal salmon harvests or trafficking 
from the Convention Area. The Parties have been 
informed that an opportunity exists to receive 

relevant information from fishing vessels, but this 
channel is rarely used. At the 2002 Enforcement 
Evaluation and Coordination Meeting (EECM), the 
U.S. Party suggested sharing information on possible 
suspicious activities in addition to patrol plans, to 
make patrol activities more effective. However, due 
to organizational affiliation differences, no other 
member countries supplemented Notices to Mariners 
with IUU fishing related information. Then, with the 
creation of the Integrated Information System (IIS), 
the HSDN Threat Assessment began to be posted to 
the IIS website in 2006.

In 2009–2013, the HSDN Threat Assessment 
for the North Pacific Ocean was presented at the 
EECMs. Such presentations included information 
on suspected IUU vessel sightings, seafood 
market trends, and overall threat level estimates 
based on a three-point scale (low, medium, and 
high) for common fishery targets (salmon, squid, 
tuna, etc.). It was right at the time when Canada 
employed a newly launched earth surveillance 
satellite (RADARSAT-2) as a means of monitoring 
vessel activity in the NPAFC Convention Area. The 
space-based Automated Identification System (AIS) 
has also been employed as an additional tool for 
enhancing information on vessel contacts provided 
by RADARSAT-2 in 2008–2009. Thanks to the 
improvement in awareness and new surveillance 
tools, joint patrol efforts resulted in the seizure of 
transshipment vessel Bellatrix with illegal salmon 
catch onboard and two IUU driftnetters Bangun 
Perkasa and Da Cheng in 2010–2012.

The US Coast Guard concluded that the 
magnitude of the HSDN threat from year to year 
largely depends on market conditions for salmon 
in Japan and the Far East, and there has been a 
general downward trend in prices for wild salmon 
in the Far East as farmed salmon has become 
an acceptable substitute for consumers. Limited 
HSDN fishing for salmon may occur in response to 
temporary surges in salmon prices. However, the 
primary target of the HSDN fleet was predicted to 
be neon flying squid while squid prices remained 
strong. In the 2010 report, rare IUU vessel sightings 
were explained by the record high salmon catches 
in Russian waters one year earlier, a high number 
of frozen stored salmon available, and a shift of 
targeting species. 

The overall threat level for HSDN activity in the 
North Pacific Ocean was estimated as medium, 
concentrated on the western edge of the NPAFC 
Convention Area primarily from July to October. 
There was also a general observation that the 
illegal fishers became aware of enforcement efforts 
and likely shared information on the presence of 
enforcement assets in the North Pacific Ocean. 

Figure 3. Juneau, Alaska, USA: 2006 Enforcement Evaluation 
and Coordination Meeting (EECM) in session. Photo credit: 
NPAFC Secretariat
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Concerns were expressed that the illegal fishers 
could take measures to deceive patrol assets, 
including the use of easily disassembled gear, false 
names, and presentation of false papers when 
boarded. These early warnings became essential. 
With the recent resumption of the large-scale saury, 
sardine and mackerel fisheries near the Japanese 
and Russian EEZs in the northwestern Pacific 
Ocean, the Japanese and Russian enforcement 
services revealed and reported to the committee 
multiple cases of falsification of fishing vessels’ 
names, using illegal fishing gear, misreporting 
vessel specifications, and tampering with a vessel 
monitoring system (VMS).

After revision of the NPAFC meetings' annual 
schedule to decrease expenditures, the EECM was 
replaced by the Joint Patrol Schedule Meeting 
(JPSM) with an agenda restricted to the national 
patrol schedules coordination. Since 2014, the U.S. 
Party has regrettably ceased to present the HSDN 
Threat Assessment for the North Pacific Ocean to 
the committee while including it in the annual NOAA 
Fisheries reports to the U.S. Congress. Probably, 
ENFO considered that there was no room for 
additional agenda items at the regular meetings. In 
2015–2017, ENFO met for only one day during the 
Commission’s annual meetings due to the late arrival 
or impossibility of the arrival of the Chairperson 
with his delegation members. Consequently, the 
meetings’ agenda was extremely full given that 
the committee adopted the revised ENFO Terms 
of Reference, searched for a new format of ENFO/
CSRS communication, and built a relationship 
with the newly established North Pacific Fisheries 
Commission. The above notwithstanding, a lack of 
HSDN Threat Assessment looks to be an important 
gap in the committee’s information exchange. 

Figure 4. Participants of the 2010 Enforcement Evaluation 
and Coordination Meeting (EECM) in Yuzhno-Sakhalinsk, 
Russia. Photo credit: NPAFC Secretariat

Figure 5. Canada and U.S. ENFO members meeting in 
progress at the Secretariat office. Photo credit: NPAFC 
Secretariat

The situation started improving at the one-day 
Canada and U.S. ENFO members meeting at the 
NPAFC Headquarters in January 2018. Mike Carlson 
and Sean Wheeler supported the Secretariat’s 
efforts to organize a discussion on important ENFO 
agenda topics and invited the ENFO Chairperson 
Captain Stephen White and his colleagues to 
Vancouver. The meeting agenda included the 
organization of a one-day ENFO workshop before the 
2018 Annual Meeting, amendment of the Terms of 
Reference for IIS Vessels of Interest and its potential 
transformation into the IUU Vessel List, expanding 
enforcement activities by directing investigation 
efforts towards transshipment vessels and suppliers, 
and some other items. Participants strongly 
supported the workshop idea and drafted an agenda. 
One of the provisional agenda items of the workshop 
was titled Identifying emerging IUU “indicators and 
warnings”—Discuss the IUU threat and "indicators 
and warnings" in the North Pacific Ocean—Current 
and future trends. As Will Ellis from the NOAA Office 
of Law Enforcement said, this gathering is a unique 
opportunity to build on the success of NPAFC and 
continue to move forward on enforcement.

The ENFO Workshop was held in Khabarovsk, 
Russia on May 20, 2018. The U.S. Coast Guard LT 
Anna Sanders delivered the keynote presentation 
at the breakout panel on Emerging IUU fishing 
indicators and warnings. Thirteen indicators in three 
groups associated with each aspect of IUU fishing 
were proposed in her talk. Generally, all presented 
indicators could be considered as fishing vessel 
behavior features. Two indicators are to trace using 
the AIS and/or VMS data, e.g., EEZ incursions and 
unauthorized at-sea transshipment while other 
ones require IUU vessel sighting (driftnetting, 
intentionally concealing markings and identity, lack 
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of registration, and flag of convenience). Most of 
the proposed indicators can be revealed during the 
boarding and inspection of a vessel’s documentation 
and freezers, including exceeded quotas, under-
reporting, and mixing of catch, lack of catch logs, 
lack of traceability (disabled transmitter), as well 
as revealing if the vessel does not abide by the 
Regional Fisheries Management Organization (RFMO) 
regulations—never land catch or be inspected. In the 
latter group, the seven listed indicators are pieces of 
evidence that prove a violation, i.e., corpus delicti, 
rather than a basis for threat evaluation. Indeed, 
the number of violations is an indicator of success 
or failure in combating IUU fishing itself. However, 
if we are talking about three sightings and one 
apprehension of IUU vessels in five years, such an 
indicator is not representative. The probability of a 
random event is very high with such a small amount 
of data.

There is a need to compile a list of indicators to 
create and manage an information flow that can 
be useful in day-to-day enforcement activities. The 
creation needs the willingness and readiness of 
NPAFC member countries to contribute and use such 
information, the ENFO consensus, otherwise, the 
attempts are doomed to fail. A consensus will be 
possible when all Parties have a clear understanding 
of what is being proposed. While the task to define 
a clear and concise list of IUU fishing indicators and 

Figure 6. Emerging IUU Indicators as suggested by LT Anna Sanders at the 2018 ENFO Workshop.

warnings is not simple, the goal of this article is to 
initiate a dialogue within ENFO and discuss together 
how we can communicate better on this important 
issue of NPAFC enforcement activities.

An intensive web search showed that there is 
not a generally accepted list or set of IUU fishing 
indicators. Scientific literature on the “indicators and 
warnings” matter addresses a wide scope of issues 
and threats, mostly related to national defense 
and intelligence, while limited sources are available 
on IUU fishing vessels with no papers from the 
RFMOs or UN FAO. There is a recent NGO’s report 
(Macfadyen et al. 2019) that set 40 indicators 
which factually occurred to be quantitative indices 
and assigned scores to countries’ performance in 
combating IUU fishing. Definitely, these indices 
can be used to measure and report on the extent 
of the problem and identify hotspot regions, where 
action to combat IUU fishing is most needed if 
the evaluation will be transparent and free of 
subjectivity. However, established indices have a 
low predictive significance over time and cannot be 
used as indicators to evaluate the IUU fishing threat, 
especially in a specific fishery.

Considering the indicators concept, it can be 
cited from a U.S. Coast Guard (2016) report that 
indicators and warnings are derived from a variety 
of political, economic, social, and historical factors 
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Figure 7. IUU fishing indicator groups and names used by Macfadyen et al. 2019. Concentric circles reflect three levels of weightings 
of different indicators.
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that could cause spikes, particularly in IUU fishing 
activity. Cynthia Grabo (2002) in a famous book on 
warning intelligence, defined an indicator list as a 
compilation of projected, anticipated, or hypothetical 
actions that some party might take in preparation 
for its actions against international law. Rewriting 
the book’s language into fishery enforcement 
terms, the philosophy behind an indicator list is 
that some fishery business groups (fishing venture 
or even separate vessel), in preparation for IUU 
fishing (in any form), will or may undertake certain 
actions. It is useful for analysts and data collectors 
to determine in advance what these are, or what 
they might be, and to identify them as specifically 
as possible. Defining indicators for IUU fishing is 
simpler than for national defense since post factum 
actions to combat illegal fishing activity is the 
same importance as preventing it. Furthermore, 
successful detection of HSDN and apprehension 
of driftnet vessels occurred much more frequently 
than prevention, whose success is very difficult 
to evaluate. What is important in the considered 
sources is that the selection of indicators and 
warnings should be based on real events, facts, and 
factors of the surrounding world, but not merely 
on them. Relationships among events or involving 
the players may not be readily evident at first, and 
initial signs often consist of fragmentary evidence, 
conflicting reports, or an absence of something. It 
is an abstraction, an intangible, a perception, or a 
belief (Grabo 2002).

Researchers suggest finding relevant indicators 
as nodal points in the developed process model. 
They recommend developing a predictive model 
to support the identification of areas at potential 
risk from threat under consideration or, if that is 
not possible, identify the relevant indicators and 
warnings, noting where these are context-specific. 
If the development of a meaningful predictive model 
proves impossible, a formally researched set of 
indicators and warnings would be an alternative 
and will support early action to prevent the problem 
escalating (Sloan and Griffiths 2012). Likely, an 
attempt to build a model may be a good start in 
the situation of high uncertainty for the process of 
selection. 

As it is stated in the draft FAO (2018) Technical 
Guidelines on the Estimation of IUU Fishing, the 
different mix of study objectives, types of IUU 
activities, and the nature and extent of information 
and data available, means that all IUU estimation 
methodologies will be bespoke to some extent (often 
heavily so). Nevertheless, activity patterns can be 
generally grouped according to their basic design. 
Based on proposed approaches and rich NPAFC 
enforcement experience, a descriptive HSDN fishing 
model was compiled (Table 1), which includes five 

modules, ten nodal points, and examples of possible 
indicators by taking into account the specifics of 
IUU fishing on the high seas. Let us consider all the 
activity modules through a lens of the Commission’s 
enforcement activities.

In the first module, Appetence, the ship/business 
owner’s intention emerges to go IUU fishing and is 
practically impossible to detect. Despite infographics 
from the Blue Justice initiative website which call 
for immediate use of the full force of law as soon 
as someone has decided not to comply (Figure 8), 
an intent generally is not punishable. What can 
NPAFC member countries’ agencies involved in law 
enforcement do but to investigate the social and 
business environment that can become favorable for 
such intentions? Nevertheless, despite the fact coast 
guards’ functions include a wide variety of tasks 
related to fisheries control, law enforcement, and 
environmental protection along with duties in other 
fields, they are unlikely to perform a deep analysis 
of the social and business environment in a whole 
region. That is why one of the 2018 ENFO workshop 
decisions was to update the committee’s contact list 
with representatives of enforcement, investigation, 
and prosecution agencies. Without the inclusion 

Figure 8. Fisheries compliance strategy. Infographics from 
the Blue Justice initiative website https://bluejustice.org/
fishcrime/what-is-fisheries-crime/
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Modules Nodal Points Possible Indicators

Appetence 
Subject obtains knowledge about:

• salmon resources availability,
• their high market value,
• existence of landing/selling 

opportunity,
• seemingly low risk of interception, 

HSDN success in the past

Declining of traditional stocks 
for middle-tonnage fishing 
vessels in northwestern North 
Pacific;

A large number of cheap used 
vessels for sale;

Only 44% of sighted HDSN 
vessels were apprehended 

Pelagic fish stocks conditions vs. their 
market demand;

Trends of used middle-tonnage vessels 
market in the Asia Pacific countries;

Frequency of suspicious vessels/ vessels 
of interest sightings, a pattern of their 
behavior

Preparation 
Equipping and rigging a vessel:

• buying driftnets and buoys, net tube, 
other specific equipment

• hiring master and crew

Sudden driftnetting equipment 
market recovery;

Advertising for the master and 
crew jobs

Increase of demand for net radio buoys;

Suspicious advertising of fishermen’s jobs;

Development of “new” fishing gear that 
may be a slight modification of driftnets

Intention

• going to sea with driftnets, false 
purpose declared, under a flag 
of convenience (no flag), false 
name (no name), no AIS or VMS 
transmitter, etc.

Fishing fleet behavior;

Offshore fishing vessel 
appearance, its nationality 
identification, and activity 
recognition

Loitering of fishing vessels with driftnets in 
areas associated with salmon migrations;

Frequency of sighting of fishing vessels 
with “IUU drift netter” appearance, no 
location broadcasting and the possibility 
for AIS / VMS tampering

Action 
Conducting HSDN fishing:

• no catch reports, logbooks
• suspicious vessel behavior
• no NPFC/WCPFC registration
• unauthorized transshipment

IUU vessel sighting, data from 
boarding and inspection;

Analysis of fleet distribution 
to detect interacting fishing 
vessels, reefers, and suppliers

Frequency of suspect vessels sightings and 
IUU vessel apprehensions;

Sighted vessels’ crew behavior;

Pieces of evidence of vessel interactions 
with other fishing vessels, reefers, and 
suppliers as parts of a larger criminal chain

Deriving Profit 
Landing/selling catch:

• illegally caught salmon on the market

Growing business activity in 
“ports of convenience”

Wild salmon occurrence on a fish market of 
non-salmon producer countries that do not 
support by data of their legal import

Table 1. Descriptive model of IUU fishing for Pacific salmon with possible indicator examples useful for 
the HSDN threat assessment

of new people into this process, the committee is 
unlikely to make substantial progress in the field 
of concept development for IUU fishing indicators. 
Some national agencies and services that are not 
currently involved in NPAFC enforcement activities 
may have, and use some, useful indicators that 
could be instrumental for HSDN threat evaluation.

One of the possible indicators, Pelagic fish 
stock conditions vs. their market demand, is 
partly under the responsibility of fishery science. 
This matter imposes the need not only to further 

develop coordination under the Working Group on 
Inter-committee Coordination (WGIC) but also to 
strengthen cooperation with our nearest partners, 
the NPFC and the North Pacific Marine Science 
Organization (PICES), who deal with monitoring 
and studies on stock conditions of common pelagic 
fish and oceanographic factors impacting them. It 
is well known that the number of fishing vessels 
in most countries in south-eastern Asia gradually 
grew in the 2000s following growing stocks of Pacific 
saury, mackerel, and Pacific sardine: in China—from 
695,500 powered boats in 2010 to 709,000 units Figure 9. Giant illegal driftnets used for swordfish fishing in Morocco. Photo credit: Panthalassa Society 



August 2020 | NPAFC Newsletter No. 48 | Page 19

Figure 9. Giant illegal driftnets used for swordfish fishing in Morocco. Photo credit: Panthalassa Society 

in 2014, in Indonesia—from 403,900 to 484,800, 
in Thailand—from 15,400 to 16,500, along with the 
gradual growth in pelagic marine fish catch since 
early 2000 from 11 to 14 million metric tonnes 
(APFIC 2017). These statistics are a keen reminder 
of the need to find a solution for the salmon bycatch 
issue during the massive pelagic fisheries in the 
northwestern North Pacific. The NPAFC should 
explore all opportunities to cooperate with NPFC and 
PICES including joint work for the UN Ocean Science 
Decade, and co-sponsoring important scientific 
fora such as the PICES symposia on Drivers of 
dynamics of small pelagic fish resources and Effects 
of climate change on the World Ocean. This will be 
useful to NPAFC science in many aspects. Pacific 
salmon constitute one of the major components 
of the North Pacific pelagic ecosystem, where they 
interact with small pelagic nekton as their prey or 
as food competitors depending on salmon size, 
season, and feeding habits. The same physical 
factors impact small pelagic nekton and Pacific 
salmon during their marine phase and determine 
their survival and forage success in at-sea habitats. 
Comparative analysis of population parameters of 
Pacific salmon and small pelagic nekton allows us 
to develop greater insights and understanding of 

the mechanisms of pelagic ecosystems’ functioning 
under the influence of climate change. 

In the second module, Preparation, selection 
of relevant indicators is an even more complicated 
task. Gillnetting and even driftnetting still exist as a 
legal fishing practice within EEZs of some countries, 
including NPAFC members. Therefore, driftnets and 
driftnet equipment production takes place and it 
is impossible to trace whether it will be used for 
legal or illegal fishing activity. Likely, net tubes and 
radio buoys are very specific equipment used for 
salmon driftnetting on the high seas, but buoys 
are also used for legal fishing, e.g., longlining. A 
sudden driftnet equipment market recovery may be 
indicative of plans to restore HSDN. However, using 
such a recovery as an indicator requires a careful 
screening process by compiling information from 
many sources in different languages. The same can 
be said about advertisements for fishermen’s jobs 
where secretive content like “Searching for master 
and crew for the risky but lucrative fishing business 
in the North Pacific Ocean” may be alarming. A 
sustainable fishing business will unlikely search for 
all chief crew positions at the same time with a lack 
of information on planned fishery areas or gear, etc.
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Figure 10. Modified pelagic salmon net traps attempted use by several fishing vessels in Russian EEZ after the driftnets ban. Photo from a 
presentation by Alexei Eryutin at the 2018 ENFO Workshop.

A separate story is making minor technical 
modifications in an attempt to render driftnets 
legally distinct from prohibited gear and therefore 
outside the purview of the relevant legislation. First, 
it was a case with thonailles (tuna nets) used by 
the French fleet to catch albacore and bluefin tuna. 
Despite environmentalists’ protests and the fact that 
the European Court of Justice (ECJ) had repeatedly 
asserted that the thonaille is a ‘driftnet’ and thereby 
caught within the definition of correspondent EU 
regulation, permits were seemingly issued by the 
French authorities for thonaille fishing in 2006 
and 2007. Clarification of the precise nature of 
the thonaille was subsequently provided by the 
ECJ in March 2009, which now leaves little scope 
for misapprehension. The Italian driftnet fleet 
also attempted technical modifications of driftnets 
with the derivative spadare (swordfish nets) and 
ferrettara (gillnets for swordfish) being deployed in 
this fishery (Caddell 2010). Despite the fact that the 
European Commission and ECJ decided that France 
and Italy failed to meet the required obligations 
of fishery monitoring, inspection, and control, the 
sanctions for driftnet violations were exceptionally 
limited.

In the North Pacific, several fishing companies 
have made similar redesigning attempts using 
a previously developed design of a sea surface 

cascade trap after the prohibition of driftnetting 
in the Russian EEZ. As it was shown at the 2018 
ENFO Workshop by Alexei Eryutin, a small trap was 
supplemented by long (several km) net “wings” 
that served as driftnets. In an effective action, 
the Russian Coast Guard has prevented these 
attempts. Meanwhile, as it is reflected throughout 
the trial transcript, expert opinions and witness 
accounts relating to the trial matter occurred to 
be so contradictory that fishing companies were 
merely given administrative fines in the sum of 
about C$30,000, but IUU fishing vessels were not 
confiscated. It also highlighted once again the 
need for the establishment of a clear definition of 
such terms as “driftnet,” “driftnetting,” and “HSDN 
vessel” in respective domestic laws of NPAFC 
member countries. Despite the NPAFC Convention 
prohibiting any directed fishing for anadromous 
fish in the Convention Area, the proximity of EEZs 
managed under domestic law remains a loophole for 
unscrupulous fishermen.

The third module, Intention, is where a potential 
IUU vessel enters areas under fishery monitoring 
and law enforcement. It is regrettable to note 
that the possession of driftnets onboard a fishing 
vessel is not completely prohibited by federal laws 
of NPAFC member countries. There are several 
examples of such a ban in waters under national 
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jurisdiction. Since 2007, the European Union 
prohibits driftnets longer than 2.5 km and of any 
size from being used or even kept onboard in the 
Baltic Sea, the Belts and the Oresund, and also in 
all waters, if the gear was intended for the capture 
of certain species. In New Zealand and several 
other South Pacific States it is an offense to carry 
driftnets on vessels; engage in transportation, 
trans-shipment or processing of driftnet catch; or 
supply and provide driftnet fishing vessels. South 
Africa also considers having nets onboard in the 
ocean as an offense. The Wellington Convention 
prohibited driftnet fishing in the South Pacific in 
1989. The second draft of the Convention prohibited 
the possession of driftnets and denied port access 
and port servicing facilities to boats with driftnets 
onboard as mandatory measures. Unfortunately, 
these measures have become discretionary in the 
final version of that Convention (Hewison 1993). In 
the case of the NPAFC Convention, the lack of such 
a ban makes the presence of driftnets, buoys, and 
equipment for driftnetting on board an inspected 
vessel indicators of IUU fishing intention. Only 
driftnet deployment makes them pieces of evidence 
towards a crime.

The fourth module, Action, is the one that 
is most intensively enforced by NPAFC member 
countries’ patrol assets. This is under Article 66 of 
the UN Convention on the Law of the Sea (UNCLOS), 
3(a) that fisheries for anadromous stocks shall be 
conducted only in waters landward of the outer 
limits of exclusive economic zones and creates 
a basis for the NPAFC Convention. Seemingly, 
driftnetters wrongfully anticipated in the 1990s, 
that the NPAFC Convention Area is too vast for 
effective and efficient patrolling, and they could 
continue their IUU fishing with impunity. These 
plans were disrupted by mutual NPAFC member 
countries’ efforts. Statistics of high seas driftnet 
vessel sightings and apprehensions in the North 
Pacific Ocean differs in the NPAFC files and the 
aforementioned NOAA Fisheries Report to the U.S. 
Congress (Oliver and Jacobs 2019) for 2000–2010 
and completely coincides since 2011 (Figure 11). 
Indeed, some of these IUU vessels targeted squid 
and fish other than salmon (Guilfoyle 2009). Another 
possible reason is that the U.S. fishermen’s reports 
on suspect vessel sightings were included in the U.S. 
statistics while missed in the NPAFC enforcement 
files. In 2002, when statistics became different for 
the first time, the U.S. Party informed ENFO that the 
group of U.S. and Canadian albacore tuna fishermen 
reported to the U.S. Coast Guard on boats tending 
driftnets (Doc. 636). The same year, Japanese squid 
jigging vessels reported three driftnet vessels with 
photo identification of one of them. Information 
from albacore tuna fishermen was also provided 
to ENFO in 2003–2005 (Docs. 732, 765 Rev. 1, 

829) as well as pieces of evidence that fishermen 
continually caught albacore tuna with markings and 
wounds indicating they had recently been entangled 
in driftnets (Doc. 1307). For unknown reasons, this 
practice had been discontinued. The most recent 
case took place last year, when an Alaska fisherman 
contacted the NPAFC Secretariat with a report on a 
likely Chinese driftnet vessel fishing several miles of 
net on a voyage from Aleutian waters to Hawaii. This 
report was immediately forwarded to the U.S. Points 
of Contact in ENFO, but no information has been 
received since.

Reports from law-abiding fishermen are a 
valuable information source. During fishing journeys, 
their ships steam thousands of miles and occur in 
any part of the Convention Area. All of them are 
involved with regular radio exchange with friends, 
and this collective fishermen’s “database” contains 
much useful information despite some of their 
stories sometimes seeming truly unbelievable. The 
suggested indicator Frequency of suspect vessel 
sightings cannot be used successfully with a row 
of ones and zeros, as we have in official Parties’ 
reports for the last few years. More data are 
needed for analysis, and fishermen reports have 
an opportunity to become an important part of the 
NPAFC surveillance system if such a system will be 
established in the future. The 2019 ENFO Workshop 
showed that there are technical opportunities to 
further develop the satellite surveillance system 
to monitor the situation in IUU fishing hotspots. 
Currently, international environmentalists’ groups, 
NGOs, and high-profile companies work together 
to use satellite technology to protect the maritime 
environment from IUU fishing and pollution. After 
the aforementioned workshop as a successful first 
step, the NPAFC should explore further opportunities 
to join this process. Our North Atlantic partner, 
NASCO, closely works with 44 NGOs (see at http://
www.nasco.int/ngo.html) while NPAFC recently took 
the first steps in establishing relationships with 
salmon conservationists’ organizations in North 
America during the International Year of the Salmon 
implementation. ENFO and WGIC have a chance to 
make a breakthrough towards establishing business 
relationships with NGOs, like the 2019 Workshop 
participant Global Fishing Watch. ENFO members 
see a familiar face of a former colleague in chief 
management of this organization. 

Parties in their annual reports indicate the total 
number of sighted vessels and sometimes this can 
reach several hundred during the patrol season. On 
several occasions, the Japanese Party provided more 
comprehensive reports, where vessels were divided 
by fishing gear use. Analysis of vessel behavior 
within certain geographic coordinates can provide 
better information for enforcement and identify 

http://www.nasco.int/ngo.html
http://www.nasco.int/ngo.html
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Figure 11. IUU fishing vessel sightings and apprehensions according to the NPAFC and US NOAA statistics. Sources: NPAFC archives and the 
2018 NOAA Fisheries Report to the U.S. Congress.

Figure 12. Suspected IUU fishing vessel Zhou-Eng-Tong 601 spotted by law-abiding fishermen on the high seas and reported to enforcement 
authorities with photo. Photo credit: NPAFC Secretariat
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weaknesses in the organization of patrolling. There 
are some algorithms developed by analytics to 
characterize, recognize, and predict vessel actions 
based on an activity recognition framework (le Roux 
et al. 2007; Trentelman et al. 2019; Chuaysi and 
Kiattisin 2020). Despite no examples of systematic 
use of such systems, the simulation results in cited 
studies look encouraging. Some of the developed 
models/frameworks can algorithmically predict 
rendezvous among vessels based on their trajectory 
forecasts in a maritime environment (Üney et 
al. 2018). This is an especially valuable feature 
considering ENFO’s intention to focus on at-sea 
transshipment and refrigerated cargo vessels 
(reefers) steaming through the Convention Area.

This gives us a link to the last module of the 
model, Deriving profit. In the NPAFC early years, 
thorough attention was paid to market information 
to trace potential delivery of illegal salmon catches. 
Since the first Sub-Committee on Enforcement 
meeting in November 1993, Canada, Japan, and the 
United States provided information on suspected 
trafficking of anadromous fish taken in violation of 
the Convention based on statistics of salmon trade in 
non-member countries. Salmon trade statistics were 
presented for Asian non-member countries until 
1994 when the Certificate of Origin Program was 
considered an important tool to monitor the Pacific 
salmon trade and detect unreported salmon catch 
landings, and for the NPAFC member countries—
until 1997. In general, the Parties agreed that it was 
not necessary at that point to spend financial and 
human resources for further development of the 
Certificate of Origin Program. However, there was a 
mutual understanding that the issue could be raised 
again on the meetings’ agenda in the future. 

Reefers are critical facilitators that help high 
sea fishing fleets regularly offload their catch and 
take on supplies while at sea, thereby allowing 
them to stay at sea for much longer periods than 
would otherwise be possible. Last year, the issue 
of at-sea transshipment generated the most 
questions and discussion concerning combatting 
IUU fishing. Reefers are far fewer in number than 
fishing vessels and are much more likely to regularly 
transmit AIS signals, making them a visible data 
point that analysts can exploit (Brush 2019). 
Actually, according to The World Factbook (2010) 
published by the CIA, there were about 38,000 
registered merchant ships in the World, of which 
920 were designed as reefers (see at https://www.
cia.gov/library/publications/the-world-factbook/
rankorder/2108rank.html). In reality, the situation 
is more complicated. Obsolete trawlers, seiners, 
multipurpose vessels with freezing holds, or even 
general cargo carriers with freezing containers 
onboard can serve as reefers nowadays. One 

hundred sixty-eight fish carriers/reefers are 
registered in the NPFC Member/CNCP (Cooperating 
Non-Contracting Party) Flagged Vessel Register 
while other 37 are waiting for registration. Eighty 
of these fish carriers are Panamanian flagged and 
some experts frequently criticize Panamanian reefer 
fleet activities for multiple violations of fishery 
regulations in different corners of the World (Brush 
2019). As the author suggests, fully understanding 
illicit maritime activity requires going from sea to 
shore. Enforcement efforts should keep an eye 
on this fleet operating in the western part of the 
NPAFC Convention Area. Meanwhile, the mentioned 
Global Fishing Watch has a carrier vessel portal 
for registered users that provides consolidated 
information on reefers’ activities.

Tracing the seafood supply chain beyond the 
Convention Area is beyond NPAFC regular practices. 
Despite the Convention stipulation that the Parties 
shall take appropriate measures … to prevent 
trafficking in anadromous fish taken in violation 
of the prohibitions provided for in this Convention 
(Article III, 3), this provision is very difficult to 
implement when a salmon catch is landed in a 
non-contracting Party’s ports. The NPAFC has 
many examples of successful operations against 
IUU fishing vessels in member countries’ ports, 
but ports of convenience exist in southeastern Asia 
and Oceania and can be used for landing of IUU 
catches with minimal or no inspection (Figure 13). 
Wild salmon occurrence on the fish market of non-
salmon producer countries can be considered as an 
important indicator of IUU fishing or massive salmon 
bycatch if that does not support the data of legal 
import from the salmon-producing country. Salmon 
as bycatch in small abundance is most likely used 
by fishing vessel crews for personal consumption 
in violation of the Convention. However, if the 
incidental taking of salmon becomes frequent, the 
bycatch can be illegally retained by the crew for 
onward landing and selling.

In conclusion, our analysis allowed us to reveal 
two groups of possible indicators. One of them 
consists of features of two “at-sea” modules of 
a descriptive model, Intention and Action. The 
selection of proper indicators can be done based 
on the results of patrolling supplemented by the 
outcome of new surveillance technology usage, 
possibly in cooperation with industrial companies 
and NGOs, and law-abiding fishermen’s reports. 
Increased data collection would have a positive 
impact on the ability of indicators to make the law 
enforcement community aware of the seriousness of 
the IUU fishing threat. At the beginning, it would be 
better to establish as many indicators as possible. 
Then, data collection should help us to define better 
indicators that will be clear, understandable, and 

https://www.cia.gov/library/publications/the-world-factbook/rankorder/2108rank.html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2108rank.html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2108rank.html
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Figure 13. The IUU hotspots by foreign or foreign beneficially-owned vessels throughout the Asia region, after Funge-Smith et al. 
2015.

Figure 14. Canned wild salmon legally produced in the 
Philippines.

applicable to evaluate possible threats. 

Future use of the indicators of the second group 
requires an establishment of the aforementioned 
NPAFC surveillance system based on member 
countries’ agencies and services responsible for such 
activities on the national level. It will be difficult to 
perform when the Parties’ delegations in ENFO are 
represented by only one government authority. The 
2018 Workshop’s decision to update the committee’s 
contact list with representatives of enforcement, 
investigation, and prosecution agencies is critically 
important to reach progress in this direction and 
to move forward in combatting IUU fishing in the 
Convention Area.  

In 2018, the UN General Assembly declared June 
5th as the International Day for the Fight Against IUU 
Fishing for the first time. This is not a holiday for 
celebration but to bring attention to this important 
issue and highlights the efforts of those who work 
on the front lines to combat IUU fishing. In 2018, 
the NPAFC marked this day by the apprehension 
and seizure of the IUU fishing vessel Run Da with 
80 tonnes of illegally caught salmon onboard. 
Now, two years later, this is a time to make further 
substantive moves to stop these crimes in the North 
Pacific Ocean.
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Science

Lost in the Ocean-2: Where were 
the Salmon during the 2020 
Expedition in the Gulf of Alaska?

By Aleksey Somov 
Research Scientist 

Pacific Branch of Russian Federal Research Institute 
of Fisheries and Oceanography (TINRO)

Pacific salmon spend most of their life in marine 
and oceanic ecosystems; however, this period 
of their life cycle is still not well understood. 

Ocean wintering is the least studied but at the 
same time is considered as one of the critical life 
periods for salmonids along with embryonic stage, 
downstream migration, and the early marine period. 
Despite more than a century of Pacific salmon 
research, we still do not know the mechanisms 
which regulate their abundance and interannual 
fluctuations (Shuntov and Temnykh 2008; Beamish 
2018). Although the factors that directly or indirectly 
impact salmon production are known (Radchenko 
2012), their joint effect on salmon survival remains 
to be studied. As a result, when forecast failures 
occur, scientists can’t provide a definitive answer as 
to the reasons behind them and often explain the 
discrepancy between forecasts and actual runs by 
addressing survival anomalies in the ocean during 
the winter (Shuntov and Temnykh 2011). In recent 
years, such situations happen on an annoyingly 
regular basis. For example, the lowest run on 
a record of sockeye salmon in the Fraser river 

occurred in 2019; the run was almost 10 times lower 
than predicted (PSC weekly report No. 10 2019). In 
2020, the expected approaches of sockeye salmon 
are also well below average for this reproductive 
cycle due to uncertainty about salmon survival 
under significant changes in ocean conditions from 
2013 to 2019, including heatwaves and El Niño 
(DFO Fishery Notice 2020). This year, dramatic 
events have been observed in eastern Kamchatka 
(the Russian Federation): the fishery of three main 
salmon species—pink salmon, chum salmon, and 
sockeye salmon in the Karaginskaya subarea (one 
of two main salmon fisheries region in Russia)—is 
developing at its lowest level in nine years and 
approximately two times (for pink salmon—about 
four times) below forecast expectations. The pace of 
salmon fishing in Alaska also lags behind previous 
years.

A solid science effort on salmon marine ecology, 
including winter period, was carried out from 
1950–1970 when gillnets and longlines were the 
main fishing gear (Birman 1985; Manzer et al. 
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1965; Godfrey et al. 1975; Takagi et al. 1981; 
French et al. 1976; Neave et al. 1976; Major et al. 
1978). Undoubtedly, the results of these studies 
are the foundation, and usually the only data 
source, for many issues of salmon marine ecology. 
The schemes of salmon spatial distribution in the 
ocean, its seasonal changes, migration routes, 
regional stocks boundaries, and mixing level were 
obtained. Nevertheless, the historical data are not 
adequate to provide a good understanding of the 
offshore distribution and migration patterns of 
both Asian and North American salmonids (Myers 
1996). These works provided only general, low-
resolution data and many results require clarification 
and reevaluation according to the rapidly changing 
environment (Shuntov and Temnykh 2008).

In addition to searching for the answers to 
fundamental questions, there is currently a high 
demand for the applied aspect of marine research—
monitoring salmon in the ocean for their short-term 
forecasting. Such studies in Russia have shown 
their value in terms of assessing salmon abundance 
at various life-stages within their marine life 
period and estimating their approaches. Because 
the main fishing object in Russia is pink salmon, 
the monitoring is aimed specifically to encounter 
abundance at sea and forecast pink salmon runs. 
The results of trawl surveys give comparatively 
accurate estimates of salmon abundance in the 
accounting area (Figure 1).

Figure 1. Conceptual scheme of Russian high-seas salmon monitoring program (upper row) during pre-adult anadromous (left) and 
offshore (right) migrations. Lower graphs demonstrate positive relationships between trawl abundance estimates and runs (Temnykh 
et al. 2019).
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Recently, the interest of our North American 
colleagues in high seas trawl surveys has grown 
substantially. The enthusiasm of Dick Beamish 
(DFO Emeritus) has played an important role in 
this. Under his edition, a comprehensive summary 
and interpretation of Pacific salmon ocean ecology 
research—“The Ocean ecology of Pacific salmon 
and trout” (2018)”—was published. It is repeatedly 
postulated that the marine and oceanic period of 
a salmon’s lifespan has been insufficiently studied, 
especially in the northeastern part of the Pacific 
Ocean. Herewith there is a general agreement 
that approximately one-third of all Pacific salmon 
from Canada, Japan, Korea, Russia, and the United 
States mix together and spend the winter in the 
Gulf of Alaska (GoA). After the book was published, 
R. Beamish did not stop the effort to promote high 
seas research. With the support of NPAFC and as 
part of the International Year of Salmon (IYS), 
he fundraised enough money to organize the first 
expedition to the GoA aboard the R/V Professor 
Kaganovskiy in February–March 2019. It was the 
first comprehensive study of the factors affecting 
the production of Pacific salmon in the winter in 
this region. The success of this expedition, both 
in terms of the results obtained (Pakhomov et al. 
2019) and as an example of productive international 
cooperation, gave impetus to the organization of 
the long-awaited 2021 Pan-Pacific winter ecosystem 
survey (IYS WG 2020).

While this big expedition is under discussion and 
fundraising for its organization has commenced, 
Dick Beamish and Brian Riddell (PSF) organized 
another expedition to the GoA in 2020 aboard 
chartered F/V Pacific Legacy (37 m long, 10 m 
beam, a draft of 6 m, a gross tonnage of 600 t and 
2,600 horsepower). The expedition was supported 
through private fundraising with support primarily 
from the commercial fishing industry and private 
donors. Governmental and academic institutions 
also provided some support. The vessel housed 
an international science crew consisting of twelve 
specialists from Canada, Russia, and the USA. Both 
expeditions documented the abundance, ecology, 
and health of Pacific salmon across the northeast 
Pacific during winter. Another objective was a “proof 
of concept” for the application of trawl studies to 
determine the abundance and distribution of Pacific 
salmon stocks that return to North American rivers 
(Pakhomov et al. 2019). 

In other words, the expedition had two main 
goals: (1) to deepen our knowledge of the 
mechanisms that regulate salmon abundance 
during the oceanic phase and (2) to improve the 
forecasting of approaches in the short and medium 
term.

Figure 2. Expedition stations sampled during March–April 
2020 in the Gulf of Alaska.

The expedition started on March 11, 2020, from 
Victoria, BC, Canada. At that time streets were 
full of people walking by and watching the ship's 
departure. When we returned almost a month later 
(April 7th), it looked like we returned to a ghost town 
as self-isolation measures due to COVID-19 were in 
full swing and the streets were virtually deserted. 
For almost a month of work, 52 trawls (49 surface 
and three deeper sets) were completed and the 
survey area covered ~ 648,500 km2 (Figure 2). The 
expedition was divided into two legs with a midway 
port call in Prince Rupert, BC, where US scientists 
had to depart because of the intensively spreading 
pandemic in the USA.

A wide range of activities was carried out during 
the expedition: catch processing (species ID, 
abundance estimation), an oceanographic survey, 
eDNA sampling, and zooplankton sampling using 
both Bongo and Juday nets; the Bongo net is 
routinely used by the USA and Canada, while the 
Juday net is used in Russian research. Samples for 
salmon genetic stock-ID as well as stable isotopes 
and fatty acids samples from all species caught 
were collected. A multiple fish-health and histology 
specimens were picked for further analysis of 
parasite infestation. Additionally, several Go-Pro 
cameras installed in trawl gear provided us with 
invaluable footage of salmon behavior inside the net. 
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Figure 3. Salmon catches and relative abundance approximation during the expedition in March–April 2020.

The survey design and methodology were as 
close as possible to the 2019 expedition with the 
main difference being trawl gear. A new trawl net 
was exclusively manufactured at the request of 
NPAFC for the 2021 Expedition and is supposed to 
be the fishing gear on the new Canadian research 
vessel CCGS Sir John Franklin. The NPAFC kindly 
provided our expedition with this net. Pelagic trawl 
model 1142 was built to have similar characteristics 
to the Russian trawl RT 80/396, which was used 
in 2019. In general, the trawl gear worked well, 
but it occurred that there were several significant 
differences from the Russian net. First, the actual 
opening of the trawl (a very important parameter) 
differed from those stated in the documentation: 
instead of 30 m of vertical opening, the trawl opened 
vertically by only 18–22 m, and the horizontal 
opening of the trawl could not be measured due to 
the absence of an acoustic tracking system. The 
horizontal opening, which is a part of the abundance 
estimation equation, was assessed as a dependent 
quantity of other trawling parameters (vertical 
opening, speed, warp length, headrope depth) 
using the equation for RT 80/396 trawl (Somov et 
al. 2020). The estimated horizontal opening was 
42–45 m. Second, the codend trawl mesh size was 
3 mm in contrast to 10 mm mesh in the Russian 
trawl. This affected the catchability concerning small 
organisms. For example, this trawl successfully 
caught euphausiids (average size 1–3 cm), one of 
the main food items for salmon. Euphausiids exhibit 

clear diurnal vertical migrations and outside the 
shelf, they were encountered only at night stations 
with an average catch of 4 kg/hour of trawling. On 
the shelf, euphausiids were also encountered in the 
daytime and the average catch exceeded 30 kg/
hour of trawling. Also, the trawl was much more 
successful in catching other small-sized myctophids 
and squids, which practically did not occur in catches 
in 2019.

Salmon were caught in only 29 out of 49 surface 
trawl sets (Figure 3). In total, 566 salmon were 
caught, including 234 chum salmon, 118 coho 
salmon, 51 sockeye salmon, 136 pink salmon, 26 
Chinook salmon, and one steelhead trout. Despite 
fewer surface trawls in 2020 (n=49) compared 
to 2019 (n=58), 140 more salmon were caught. 
Similar to the 2019 survey, different salmon species 
showed confinement to certain water masses. 
For example, sockeye salmon were found at SST 
(Sea Surface Temperature) below 7°C, while pink 
salmon and coho salmon were mainly observed in 
the warmest waters with SST above 7°C. Chum 
salmon occurred most frequently with no clear 
confinement to SST. Chinook salmon were caught 
in two nearshore sets in the vicinity of Vancouver 
Island. One Steelhead trout was caught in set 8 
approximately 600 nm from the shore. The average 
salmon catch in 2020 was 11.5 individuals (5.9 kg) 
per trawl compared to 7.3 individuals (6.8 kg) per 
trawl in 2019.
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Total salmon abundance was estimated as 51.3 
million fish with biomass of 28 thousand tonnes 
(Table 1). The 2020 salmon abundance estimates 
were similar to 2019 (55 million fish), however, 
biomass was lower than the 2019 estimates due to 
a higher proportion of juvenile fish caught in 2020. 
Similar to last year, we encountered significantly 
fewer salmon than expected. For an area where it 
is believed that about a third of all salmon winter, 
50–55 million fish are a very small number. For 
comparison, the total abundance estimates of 
salmon in the Northwestern Pacific in winter 2009–
2011 varied between 143–493 million, and in the 
central North Pacific in winter 2009—170 million 
(Starovoytov et al. 2009; Naydenko et al. 2010; 
Glebov et al. 2011).

The spatial distribution of salmon in 2020 was 
very irregular, with the majority of specimens 
(n=397, 70%) being caught during two trawls 
(trawls 3 and 4). In particular, 175 chum (75%), 
126 pink (93%), and 96 coho (83%) were caught. 
Catching salmon in such quantities from the 
first trawls made the whole scientific group both 
extremely excited and concerned. First, we didn’t 
know if there would be enough materials for us to 
collect all the necessary samples if each trawl had 

so many fish, and second, how to find time for sleep 
because the processing of such a large catch takes 
at least three or four hours (i.e., virtually all the 
time to steam between stations). However, after 
a promising start, we were disappointed because 
after trawl No. 5 we did not come across such large 
salmon aggregations.

In general, the station grid was designed in such 
a way as to concentrate efforts in those areas where 
most salmon were fished in 2019 (Beamish and 
Riddell 2020). Due to the tight timeframes of the 
vessel's operations, we could not afford to repeat 
the entire 2019 grid of stations. After two large 
catches at the very beginning, the chosen strategy 
seemed coherent. Nonetheless, after that, salmon 
catches were relatively small—only in the western 
part of the study area at the northernmost stations 
did sockeye and chum salmon catches begin to 
increase by exceeding 10 ind./hour. Most likely, their 
concentrations would further increase northward, 
but due to the limited vessel autonomy, we had to 
turn northeast towards Prince Rupert.

After refueling, we planned to conduct a set of 
trawls in the northern part of GoA, in those areas 
where most sockeye salmon were encountered in 

 
Species q

Average catch Relative abundance Total abundance
ind. kg ind./sq.km kg/sq.km mln. ind. ths. t.

Oncorhynchus gorbuscha 0.3 2.8 0.7 19.7 5.3 12.8 3.5

Oncorhynchus keta (>35 cm FL) 0.3 1.8 2 13.5 15.8 8.7 10.2

Oncorhynchus keta (<35 cm FL) 0.4 3 0.9 16.2 4.7 10.5 3.1

Oncorhynchus kisutch 0.3 2.4 1.6 18.5 12.7 12 8.2

Oncorhynchus mykiss 0.3 0 0 0.2 0.1 0.1 0.1

Oncorhynchus nerka (>35 cm FL) 0.3 0.3 0.2 2.7 1.7 1.8 1.1

Oncorhynchus nerka (<35 cm FL) 0.4 0.7 0.1 4.5 0.9 2.9 0.6

Oncorhynchus tshawytscha (>35 cm FL) 0.3 0.2 0.2 1.4 1.3 0.9 0.9

Oncorhynchus tshawytscha (<35 cm FL) 0.4 0.4 0.1 2.3 0.5 1.5 0.4

All salmon - 11.5 5.9 79.1 43.1 51.3 28

Mesopelagic fishes 0.1 749 0.7 18748 16.1 12165 10.5

Other fishes (mainly benthic fish larvae) - 189 0.16 4565 1.5 2961 1

Squids 0.1 56 1.1 1386 27.4 899 17.7

Jelatinous macrozooplankton 0.1 NA 2.7 NA 67.1 NA 43.5

Euphausiids 0.1 30400 9.1 763333 229 496667 149

Table 1. Average catch and abundance estimate of Pacific salmon and main bycatch groups in the Gulf of 
Alaska during March–April 2020.
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2019. Additionally, preceding SST analysis showed 
that the northern GoA was almost 0.8 degrees 
colder than in 2019 (Figure 4). Given that sockeye 
salmon prefer the coldest waters among all salmon 
in winter, we expected that its concentrations in 
the northern GoA would be relatively high. Our 
plans were interrupted by an extremely unfavorable 
weather forecast with an expected wind force of up 
to 25 m/s and a wave height of up to 10 m. The ship 
was forced to turn south and continue working in 
the southern GoA. In general, weather conditions in 
2020 were much worse than in 2019 when during 
almost all survey timeline a huge quasi-stationary 
high-pressure area established over the GoA (which 
was rather an exception). In this expedition, most 
of the time we were under the influence of cyclonic 
activity (Figure 5) which severely slowed down our 
work performance.

In addition to offshore trawls, we also performed 
several nearshore sets. Interestingly, while 
approaching Prince Rupert, one catch on the shelf 
was 43 fish (seven pink, 14 juvenile sockeye, 19 
juvenile chum, and three large maturing chum 
salmon), while trawling on the same location the 
following day gave a zero result. This probably could 
happen due to the intense tidal activity in this area 
and it most likely affected trawl catchability rather 
than salmon distribution. Both trawls were carried 
out in the low tide phase, but if in the first case we 
were trawling against the current, the second case 

the trawling was carried out along the current—the 
ship's GPS speed was 6.5 knots, and despite this, 
the trawl could hardly be kept on the surface. In 
the other two trawls on the shelf when approaching 
the strait Juan de Fuca, we also caught 26 Chinook 
salmon, 23 of which were in their first marine year. 
Generally, there is a common agreement that was 
confirmed by multiple trawl expeditions around 
nearshore British Columbia in different seasons that 
a significant proportion of juveniles migrate offshore 
by the end of the fall–beginning of the winter. They 
migrate northward along the shelf to the Aleutian 
Islands before eventually moving offshore (Welch 
et al. 2002, 2003; Beacham et al. 2014). However, 
our results suggest that some proportion of fish 
are likely to remain overwintering on the shelf, in 
particular juvenile Chinook salmon. It is also worth 
noting that individuals caught nearshore had higher 
body condition and fuller stomachs that those 
caught offshore (Figure 6). In particular, it is clearly 
visible for pink and sockeye salmon.

While further working in the southern part of 
the GoA, we repeated the trawls in the locations 
of maximum catch (trawls 3 and 4) two and a half 
weeks later and were extremely surprised that we 
did not catch a single fish. We also carried out one 
more trawling to the south, which also turned out 
to be ineffective. We had several versions of why 
the repeated trawls were zero-catch. One version 
was a significant reduction in primary production in 

Figure 4. Satellite-based SST (A), current velocity (B), and SST anomaly compared to 
1993–2015 mean in 2020 (C) and 2019 (D) in the Gulf of Alaska. (Available at https://marine.
copernicus.eu)

Figure 5. A typical meteorological 
situation over the Gulf of Alaska during 
the cruise (wind strength 15–20 m/s, 
waves height 4–5 m). (Available at 
https://earth.nullschool.net)
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Figure 6. Differences in salmon body condition caught in 
nearshore and offshore areas. Fulton’s condition factor.

Figure 7. The difference in relative abundance (ind./sq.km) of the main salmon species between 2019 and 2020.

this zone and this pushed salmon to swim to a more 
productive area. Another version is associated with 
pre-adult anadromous migrations of pink salmon and 
coho salmon, which show strong migrations in the 
northeastern direction from April to June (Godfrey et 
al. 1975; Tagaki et al. 1981; Ishida et al. 1996), but 
this does not explain why chum salmon disappeared. 
Our oceanographers noticed that after two and a 
half weeks at these stations, the structure of the 
water changed not only on the surface, but in the 
entire mixed layer (down to 100 m), and this is due 
not to direct heating, but to frontal water transport 
(Somov et al. 2020). It is quite probable that 
salmon, associated with favorable water masses, 
moved with them from that area, which just does 
not interfere with the pre-anadromous migrations of 
pink salmon and coho salmon.

When analyzing the results of the 2019 
expedition, we assumed (Radchenko et al. 
2019) that the main locations of chum salmon 
concentration in the GoA is quite stationary and 
it was unlikely that the maximum abundance of 
chum salmon were outside the survey. According 
to the data from the 2020 expedition, such a 
probability exists. In the same areas where the 
largest chum salmon catches occurred in 2019 with 
a relative abundance of 110.8 ind./km2, in 2020 
its concentration was five times lower—20.7 ind./
km2. The same was observed for all other salmon 
species—practically within the entire survey area, 
their concentration in 2020 was lower than in 2019, 
except for the area where two massive catches were 
recorded (Figure 7). It is also worth noting that in 
2020 we began to fish sockeye salmon about 100 
miles south in comparison to 2019 catches, which 
may indirectly indicate that its concentrations in 
the unexplored area in the northern GoA were 
significant.

The estimated abundance of salmon (51 million 
fish) within the survey area is many times lower 
than the salmon caught in Alaska and British 
Columbia (excluding escapement), which only in 
Alaska should exceed 130 million fish (Brenner et 
al. 2020). Again, the logical question arises, where 
were the salmon? This question was also relevant 
for the previous expedition. In particular, V.I. 
Radchenko discussed possible places of pink salmon 
winter concentration areas, which was encountered 
only at southern transects in 2019 (Radchenko 
2020). It is obvious that the main concentrations 
of North American salmon stocks in the winter and 
early spring were outside the study area.

Indirect evidence of major salmon aggregation 
beyond the 2019 and 2020 study area might be the 
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Figure 8. Salmon shark migration route for 2019/2020-year cycle (data is kindly provided by Sabrina Garcia and coauthors from 
Alaska Department of Fish and Game). Shaded areas—research area in 2019 (red) and 2020 (green).

GPS tracking data of a single salmon shark (Lamna 
ditropis) tagged in the fall of 2019 in the Bering Sea 
with a GPS tracking sensor (Figure 8). According to 
unpublished data from Sabrina Garcia (ADF&G), who 
was also a participant of the 2020 survey, there is 
almost an entire annual cycle of tracking data on the 
shark. So, after tagging, the shark strictly migrated 
southward during September–October. Assuming 
that the shark migrations are mainly related to 
feeding and mating behavior, it probably followed 
the accumulations of salmon migrating from the 
Bering Sea to the open ocean waters. However, 
the shark continued its migration southwestward 
until early November, leaving salmon areas behind 
and reaching the region of Emperor Seamounts 
(40°N, 170°E). It could likely mate in this area, and 
this migration from the Bering Sea was not only a 
feeding-motivated chase but also a manifestation 
of sexual activity (Weng et al. 2008). Although, in 
the proximity of Emperor Seamounts clusters of 
schooling pelagic species can be found, such as 
sardines, mackerel, and anchovy. In 2019, on the 
way back to Russia, R/V Professor Kaganovskiy 

crossed the area of Emperor Seamounts. As we were 
approaching this area, we observed fish acoustic 
backscatters and large concentrations of dolphins, 
which apparently fed on these fish. By December, 
the shark returned to the Subarctic frontal zone—
the main area of salmon winter habitat, and moved 
along it eastward by reaching zone 45–50°N and 
148–160°W where it stayed for three months 
from January to late April and it looks like feeding 
behavior. Large concentrations of salmon could likely 
be in this area. Interestingly, this area was just 
outside the study area in both 2019 and 2020.

Initially, the baseline for the 2019 and 
consequently the 2020 stations grid, was historical 
research of salmon distribution in winter mostly 
conducted by gillnets and pelagic longline. Canadian 
researchers worked there aboard R/V G.B. Reed 
in 1963–1965. In January–February 1964, when 
the most extensive longline survey was performed, 
no pink salmon were caught southward from 
47°N or eastward from 132°W (Radchenko 2020). 
Nevertheless, in both expeditions, we failed to 
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Figure 9. Pink salmon distribution in April. Joint 
multiyear standardized data of different fishing 
gears (Ishida et al. 1996). Shaded areas—
research area in 2019 (red) and 2020 (green).

determine the main boundaries of pink salmon 
distribution in the GoA. It seems clear that their 
main concentrations were located to the south 
of the study area since they were found in the 
southern transects. In April–May 1990, pink salmon 
distribution was farther southward than the 2019 
survey grid (Welch et al. 1990). Also, according 
to the combined standardized data on salmon 
catches by various fishing gear (longline, gillnet, 
and trawl) of Canadian and Japanese researchers 
(Ishida et al. 1996), it was shown that in April, in 
the northeastern Pacific, pink salmon were mostly 
encountered in two zones: the first was in the 
southwestern GoA within 45–50°N and 145–155°W, 
and the second area—41–52°N and 125–140°W. 
Moreover, in June–July, pink salmon were recorded 
exclusively in the northern part of GoA north of 
50°N. The grids of 2019 and 2020 stations plotted 
on this map show that they were located exactly in 
the zone of minimum average long-term catches, 
and the main concentrations of pink salmon were in 
unsampled areas—to the southeast, west and east 
of the survey area (Figure 9).

It is well known that in winter, the thickness 
of the upper mixed layer increases significantly 
due to the cooling of the surface layer. The mixed 
layer depth in the area of the Subarctic front 
reaches 100–150 m. Previous studies have shown 
that salmon can be abundant not only in 0–30 
m but also deeper—in 30–60 m and even 60–90 
m (Starovoytov et al. 2009; Glebov et al. 2011; 
Shuntov and Temnykh 2011). However, we did 
three deep sets just after surface trawls 4, 14, and 
17 (sets 5, 15, and 18). Two coho salmon were 
caught in set 5, while 96 coho salmon and 10 chum 
salmon were caught in the preceding surface set 
4, other deep sets were unproductive. There were 
not enough deep sets to determine if salmon were 
resident in deeper water as observed in the western 
Pacific, but we assume there were no significant 
salmon aggregations deeper than 30 m.

Summarizing the main results of the survey, I 
would highlight the following:

• Most of the salmon were caught in two 
trawls, the rest of the study area was quite 
unproductive in comparison to 2019;

• Salmon were caught not only in deep-water 
areas, but also on the shelf (mainly 1st marine 
year juveniles), and their biological condition 
was better than fish caught offshore;

• During repeated trawls in the area of high 
catches, not a single salmon was caught, 
which is probably related to the migratory 
activity of salmon;

• A retrospective analysis of the salmon 
distribution showed that the station grid in 
2019 and 2020 was in the zone of middle to 
low catches, but not the highest. The main 
concentrations, depending on the species, 
were located either northwest and west, or 
southeast and east to the study grid.

Of course, even after conducting two expeditions, 
we still have more questions than answers about the 
salmon marine ecology in the northeastern Pacific. 
The 2020 survey provided us with many surprises 
and raised even more questions about what happens 
to salmon in the ocean in winter and early spring, 
where their main concentrations are, how actively 
they migrate within their winter habitat, and what is 
the proportion of fish wintering in nearshore areas. 
Undoubtedly, this is not a sign of the infeasibility of 
understanding mechanisms regulating the salmon 
abundance and establishing an efficient monitoring 
program. Alternatively, it means that these two 
expeditions only have lifted the veil and many more 
various surveys need to be done to collect sufficient 
data and time-series. It took more than 10 years of 
high-seas expeditions in the northwestern Pacific to 
evaluate the timing and routes of salmon migration 
and subsequently to establish monitoring studies 
in Russia. In this regard, zero catches are equally 
important as abundant ones.

Also, the identified nuances considering both 
the vessel operation and the results of the surveys 
should be taken into account when organizing a 
large Pan-Pacific expedition in 2021 (Figure 10), 
which being well organized could provide remarkable 
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Figure 10. Proposed sampling zones and stations for 2021 Pan-Pacific Winter Expedition.

results on salmon ecology within the entire wintering 
habitat. For example, it should be considered that:

• Some of the salmon can remain on the shelf for 
wintering

• In contrast to the northwestern Pacific, in the 
northeastern Pacific, salmon habitat is extremely 
stretched in the meridional direction and extends 
for more than 1,000 miles. In the northwestern 
Pacific for comparison, this zone is only 100–200 
miles. Because of such broad habitat, different 
salmon species show an association with certain 
water masses and separated more clearly. In the 
end of winter and early spring, sockeye salmon 
are concentrated in the northern part GoA, but 
pink and coho salmon are mainly located in the 
south, down to 41–42°N, and thus remained 
uncovered by the station grid in 2019–2020. This 
must be considered when organizing sampling 
for the 2021 expedition. It is unlikely that there 
will be enough ships to work on the station grid 
from 41 to 58°N but making at least a north-
south transect would be very useful.

• At the beginning of spring, pink and coho salmon 
are observed not only in the south but also begin 
to move to the northeastern part of the GoA. 
This area also remained unexplored in 2019 and 
2020.

• The performance of the trawl during the 2020 
expedition differed from those stated in the 
documentation, at least in the vertical opening. 
The absence of a trawl tracking system did 
not allow measuring the horizontal opening—
the most important characteristic for counting 
salmon abundance. In future expeditions, it is 

necessary to have a real-time tracking system on 
board to adjust the trawl settings.
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registered 200-hour yoga and fuse teacher.

Since at least the 1990s, declines in salmon 
productivity have been detected in the Pacific 
and Atlantic basins due to factors such as 

continuing poor marine survival and increasingly 
uncertain and variable environmental conditions. 
Each of the five species of Pacific salmon and 
steelhead trout have different responses and 
are vulnerable to climate and habitat change to 
varying degrees. Increasing our understanding 
and knowledge of the mechanisms driving salmon 
abundance, distribution and productivity may help 
us predict their responses to changing climate 
and habitats, which in turn can inform fisheries 
management systems and habitat restoration efforts 
to ensure the resilience of salmon for years to come.

The International Year of the Salmon (IYS) 
is a five-year outreach and research initiative of 
the North Pacific Anadromous Fish Commission 
(NPAFC) and the North Atlantic Salmon Conservation 
Organization (NASCO). Countries across the 
Northern Hemisphere are banding together in a new 
partnership of governments, Indigenous Peoples, 
academia, NGOs, streamkeepers, and industries 
to drive an intense burst of outreach, research, 
and network connections that will establish the 
conditions necessary for the resilience of salmon and 
people in a rapidly changing world. The focal year of 
the IYS was 2019, but associated events began in 
2018 and will continue through to 2022.

While salmon have a high degree of resilience 
built into their genetic make-up, increasingly 
extreme and highly uncertain climate conditions 
coupled with continuous human activity threaten 
their survival. The epic migrations of salmon 
through rivers and oceans take them across 
borders, languages, cultures, and economies. 
Saving these beautiful and influential creatures 
requires a uniquely large-scale solution. To support 
the resilience of both salmon and the people and 
ecosystems that depend on them, we need to 
collectively share and generate new knowledge, 
spread awareness, make timely decisions, and 
engage our communities wherever salmon swim.

In order to achieve this, the IYS has multiple 
research themes to further our understanding 
of the mechanisms behind salmon survival and 
productivity, and what this means to the people, 
ecosystems, and habitats that rely on them. The 
ocean is a complex and changing environment, 
which complicates salmon forecasting and makes 
studying them a challenge. The overarching IYS 
Outcomes listed in Table 1 are the general goals of 
the IYS Initiative.

The IYS has multiple ongoing Signature Projects 
that tie into the Research Themes and Outcomes. 
The information gathered from the Signature 
Projects will serve as a baseline for salmon research 
to continue after the completion of the IYS, and 
the connections and partnerships established will 
allow for better communication within the global 
community of salmon and people.

Currently, the most prominent IYS Signature 
Projects are the High Seas Expeditions, which 
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are supported by numerous donors and include 
Canadian federal and provincial contributions 
through the BC Salmon Restoration and Innovation 
Fund (BC SRIF). The 2019 and 2020 GoA 
expeditions were privately organized by Dr. Richard 
Beamish and Dr. Brian Riddell while the organization 
and operation of the 2019 expedition was highly 
supported by the NPAFC Secretariat. Following the 
first GoA expedition in 2019, the IYS organized 
a session on the preliminary findings of the 2019 
GoA in conjunction with the PICES Annual Meeting 
in October 2019. During this meeting, the IYS 
brought together experts from all five countries and 
those involved in the 2019 GoA, to discuss plans 
and research hypotheses for the 2020 and 2021 
Expeditions. The two main hypotheses driving the 
2019 and 2020 Expeditions were (1) that juvenile 
salmon survival is mostly determined by the end 
of their first winter at sea and (2) abundance at 
the end of the first ocean winter are an indicator of 
adult returns, which are anticipated in subsequent 
fisheries.

The 2020 GoA Expedition had a number of 
objectives, with the ultimate goal of identifying 
the mechanisms that naturally regulate salmon 
abundance in the ocean. On March 11, 2020, a 
team of 12 scientists from Canada, Russia, and the 
United States embarked on a month-long survey 
aboard the Pacific Legacy—a commercial fishing 
vessel turned into an oceanographic research 
vessel for the purpose of the expedition. Due to 
the unprecedented circumstances that took place 
surrounding the COVID-19 pandemic and resulting 
global quarantine, unique challenges were faced 
by our American scientists during their time at 

Mark Saunders, the Honorable Minister Lana Popham, John 
Holmes, Richard Beamish, Brian Riddell, and  a team of 12 
scientists from Canada, Russia and the United States pose 
in front of the Pacific Legacy as the ship prepares to spend 
a month at sea in the Gulf of Alaska.  Photo credit: Ron 
Sombillion from PSF

sea. In addition, the lockdowns resulting from the 
pandemic have slowed down data processing in 
labs as most of them have been closed since March. 
However, the 2020 GoA Expedition was successfully 
completed and researchers are continuing to analyze 
and process the data. The preliminary results have 
been presented, and have themselves increased our 
knowledge of the winter ecology of Pacific salmonids 
in the Gulf of Alaska.

Chief organizers of the 2020 expedition, Dr. 
Dick Beamish and Dr. Brian Riddell, were able to 
announce preliminary results from the expedition 
in a series of virtual press conferences put on by 
the International Year of the Salmon and the Pacific 

IYS Outcomes
Status of salmon The present status of salmon and their environments is understood.

Salmon in a changing 
salmosphere

The effects of natural environmental variability and human factors affecting salmon 
distribution and abundance are understood and quantified.

New frontiers New technologies and analytical methods are advanced and applied to salmon research. 
Research is carried out to fill gaps in poorly studied regions of the salmosphere.

Human dimensions Communities, Indigenous Peoples, youth, harvesters, scientists, and resource managers 
across the Northern Hemisphere share knowledge and collaborate in the development of 
new tools and approaches to restore, manage, and sustain salmon. 

Information systems Freely available information systems contain historic and current data about salmon and 
their environment.

Salmon outreach and 
communication

People understand the value of healthy salmon populations and engage to ensure salmon 
and their varied habitats are conserved and restored against the backdrop of increasing 
environmental change.

Table 1. International Year of the Salmon Research Themes.
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Salmon Foundation. Dr. Beamish noted that in 2019, 
catches of Fraser River Sockeye were the lowest 
ever recorded, and there has been a declining 
trend in Pacific salmon abundance and catches in 
Canada overall. He showed that commercial salmon 
catches over the past 10 years have actually been 
the highest overall for all NPAFC member countries 
in the NPAFC database dating back to 1925. Chum 
salmon in Japan are produced from hatcheries, but 
since approximately 2004, total catches of chum 
salmon in Japan have decreased by about 70% 
despite consistent hatchery releases. Therefore, the 
declining trend is likely a result of changing ocean 
conditions, particularly around Japan. The opposite 
trend for pink and chum salmon in the Russian 
Federation has produced their highest catches in 
the NPAFC database dating back to 1925. These 
increasing trends in catches could also be related to 
improved ocean production as both pink and chum 
spend very little time in freshwater. These results 
show us that there are changes in the ocean that 
are affecting salmon production and abundance 
differently around the Pacific Rim.

When the 2020 area surveyed is adjusted to the 
2019 area, estimates of total salmon abundances 
are identical, at 55 million salmon. More will be 
understood about the relevance of these estimates 
when the returns to rivers are known this year. 
Scientists are anxiously waiting to analyze the 
remaining data from the 2020 Expedition as labs are 
beginning to reopen from the pandemic lockdown, 
which will hopefully mean that more information on 
salmon abundance and changing ocean conditions 
will be provided before the multi-vessel 2021 Pan-
Pacific High Seas Expedition takes off.

The IYS Pan Pacific Winter Expedition of 2021 is 
an IYS Signature Project that will send out multiple 
vessels to the North Pacific Ocean to survey Pacific 

salmon in the high seas. This project builds on 
the 2019 and 2020 GoA Expeditions. Along with 
increasing our understanding of the mechanisms 
driving Pacific salmon survival and productivity, 
these surveys will provide information on Pacific 
salmon distribution and abundance. The NPAFC 
member countries (Canada, Japan, the Republic 
of Korea, the Russian Federation, and the United 
States) are working collaboratively around the 
Pacific Rim to ensure a successful Expedition with 
the greatest surface area possible to be covered by 
multiple vessels sampling simultaneously.

Another IYS Signature Project is the Likely 
Suspects Framework (LSF). The Likely Suspects 
Framework takes a general approach to estimating 
the numbers of fish associated with each life-history 
stage for a population of salmon and identifying the 
candidate mortality factors (the Likely Suspects) 
within an overall spatio-temporal framework (the 
Likely Suspects Framework), which covers the 
freshwater migration and marine phases of the 
salmon life cycle.

To further develop the LSF, a series of virtual 
workshops funded by the Pacific Salmon Commission 
(PSC) termed ‘Salmonscape’ will be held during the 
winter and spring of 2020–2021. The IYS is working 
on conducting a series of virtual workshops that 
will guide the development of this initiative. Topic 
sessions include:

• Review of methods including life history 
models, risk assessment frameworks, Likely 
Suspects Framework, Ecosystem models, and 
Individual-based models.

• Recommendation for an integrated life 
history-based approach to assessing and 
modelling the factors affecting survival.

Aleksey Somov and Albina Kazneparova conduct on-board 
survey research during the 2020 Gulf of Alaska Expedition.  
Photo credit: Svetlana Esenkulova

IYS North Pacific Steering Committee and IYS Working Group 
meetings on February 25–28, 2020, in Vancouver, BC. Photo 
credit: NPAFC Secretariat
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• Development of management case-use 
studies. Managers will be engaged in the 
development of these case-use studies. An 
example would be a scenario considering 
the management of a stock where enhanced 
hatchery production is being considered as 
an approach to sustaining a population or a 
fishery.

• Approaches to data synthesis to support case-
use studies.

The IYS Team is submitting a BC SRIF proposal 
to implement two management case-use studies 
during 2021/2022. At the conclusion, an overview 
paper will be produced to describe the approach and 
recommend best practices for broad implementation.

One of the most significant impediments to 
international research efforts to understand the 
mechanisms driving changes in salmon productivity 
is the lack of readily accessible and standardized 
data for salmon populations and their ecosystems. 
The IYS is working with partners like the Hakai 
Institute, the National Center for Ecosystem Analysis 
and Synthesis in Santa Barbara California, and the 
Atlantic Salmon Trust to develop solutions. A graph 
database is being considered as the ultimate tool 
to house and discover data. The Hakai Institute is 
developing a data management plan for high seas 
expedition data using Global Ocean Observing 
Systems (GOOS) Protocols. This system will contain 
standardized, open-access data from all IYS 
Expeditions (2019, 2020, and 2021), along with 
providing information that can be used in the Likely 
Suspects Framework. This information can then be 
utilized by research and management communities.

The IYS has committed to increasing its outreach 
and communications strategy to include the IYS 
research objectives and signature projects into its 
dominant narrative. The IYS has increased its online 
presence and has collaborated with various salmon 
organizations in the online public sphere to expand 
knowledge networks on social media platforms. 
Our outreach online has expanded our networks 
and connections, and given us an opportunity to 
share, promote, and learn about salmon-related 
events around the North Pacific. In addition, the 
IYS has been steadily upgrading its website by 
updating signature projects and events, writing 
articles, and sharing narratives. The ultimate goal 
is to have a broad knowledge hub of IYS signature 
projects, events, research efforts, partnerships, 
and connections available online. Our outreach and 
communication also includes hosting in-person and 
virtual media events for our signature projects, 
the most notable being the events at the launch 
and arrival of the High Seas Expeditions. The 2021 
Pan-Pacific High Seas Expedition launch will be 
our biggest event yet, with effective media event 
planning, strategic ship to shore communications, 
and a plan to share updates from the expedition to 
our networks and the scientific community. 

Despite the COVID-19 pandemic, the IYS is 
forging ahead with determination and urgency. 
Over the last several months, the IYS has been 
able to bring together partners from across the 
Northern Hemisphere and has made great strides 
in advancing the IYS Signature Projects. The IYS 
continues to build international collaborations to 
advance all IYS outcomes and is looking forward to 
developing other projects related to these outcomes 
in its final two years of outreach.

The IYS team from left to right: Camille Jasinski, Stephanie Taylor, Mark Saunders, Moronke Harris, and 
Laura Tessier at the 2020 Gulf of Alaska Expedition Launch in Victoria, BC, Canada.
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Announcement

The Third NPAFC-IYS Workshop on 
Linkages between Pacific Salmon 
Production and Environmental 
Changes 
MAY 22–24, 2021*
*Postponed from May 23-25, 2020 due to the pandemic of COVID-19

Hakodate Arena
Yunokawa-cho 1-32-2, Hakodate, Hokkaido 042-0932, Japan
http://www.zaidan-hakodate.com/arena/

MAJOR TOPICS
 Salmon production in changing environments
 New technologies/integrated information 

systems for salmon research and management
 Resilience for salmon and people: lessons from 

the Great East Japan Earthquake in 2011

International Year of the Salmon (IYS) is an 
international framework for collaborative 
outreach and research. Through outreach 
efforts the IYS will raise awareness of what 
humans can do to better ensure salmon and 
their habitats are conserved and restored 
against increasing environmental variability. 
For more information visit: 
https://yearofthesalmon.org/

International Year of 
the Salmon

HOSTED BY
The North Pacific
Anadromous Fish
Commission
Tel: +1-604-775-5550
E-mail: secretariat@npafc.org
Website: https://npafc.org

SU

一一般般社社団団法法人人

全全国国ささけけ・・まますす
増増殖殖振振興興会会

Japan Salmon & 
Trout Resources 

Enhancement 
Association

Fisheries Agency 
of Japan

水水産産庁庁
Japan Fisheries 
Research and 

Education Agency

Hokkaido 
Research 

Organization

Tohoku Ecosystem-
Associated Marine 

Sciences

North Pacific 
Marine Science 

Organization

Hokkaido 
Salmon 

Propagation 
Association

PARTNERS

CALL FOR PAPERS
Abstracts Due:
JANUARY 15, 2021
More information: 
https://npafc.org/workshop-2021/
or email to secretariat@npafc.org

https://npafc.org/workshop-2021/
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The Third NPAFC-IYS Workshop on 
Linkages between Pacific Salmon 
Production and Environmental 
Changes

Note—Due to COVID-19 Pandemic, the workshop has been postponed from May 2020 to May 2021. 
Presenters whose abstracts have been already accepted are not required to resubmit them, unless you want 
to update them including new results. Call for paper is reopened. We are pleased to receive updated or new 
abstracts no later than January 15, 2021.

Date: May 22–24, 2021 
Venue: Hakodate Arena, Hakodate, Japan (Yunokawa-sho 1-32-2, Hakodate, Hokkaido 042-0932, Japan; 
http://www.zaidan-hakodate.com/arena/) 
Host: North Pacific Anadromous Fish Commission (NPAFC; https://npafc.org/)

Partners: 

• Fisheries Agency of Japan (FAJ; http://www.jfa.maff.go.jp/e/index.html)
• Hokkaido Research Organization (HRO; http://www.hro.or.jp/en/index.html)
• Japan Fisheries Research and Education Agency (FRA; http://www.fra.affrc.go.jp/english/eindex.html)
• Japan Salmon and Trout Resources Enhancement Association (JSTREA; http://www.honkei.jp/index.html)
• North Pacific Marine Science Organization (PICES; https://meetings.pices.int/) 
• Tohoku Ecosystem-Associated Marine Sciences (TEAMS; http://www.i-teams.jp/e/index.html)

Science Committee (SC): 

• Jun Aoyama (TEAMS, International Coastal Research Center, Atmosphere and Ocean Research Institute, 
Univ. Tokyo, Japan; IYS TCG-2) 

• Ed Farley (Auke Bay Laboratory, NMFS, USA; SSC Chairperson, IYS WG, TCG-1)
• Jim Irvine (Pacific Biological Station, DFO, Canada; SSC, IYS WG)
• Ju Kyoung Kim (Inland Life Resources Center, FIRA, Korea; SSC, IYS WG, TCG-1)
• Svetlana Naydenko (Pacific Branch of VNIRO (TINRO), Russia; SSC)
• Mark Saunders (IYS WG & NPSC Chairperson, Canada) 
• Shigehiko Urawa, Chairperson (Fisheries Resources Institute, FRA, Japan; SSC, IYS WG, TCG-4)
• Jeongseok Park (NPAFC Secretariat, Canada) 

Local Organizing Committee (LOC): 

• Yasuyuki Miyakoshi (Central Fisheries Research Institute, HRO, Japan; IYS TCG-1) 
• Kazushi Miyashita (Field Science Center for Northern Biosphere, Hokkaido Univ., Japan; IYS TCG-3)
• Hayato Saneyoshi (Salmon and Freshwater Fisheries Research Institute, HRO, Japan)
• Shunpei Sato (Fisheries Resources Institute, FRA, Japan; IYS WG, TCG-3)
• Kengo Suzuki (Fisheries Resources Institute, FRA, Japan; IYS WG & NPSC, TCG-4)

Announcement

http://www.zaidan-hakodate.com/arena/
https://npafc.org/
http://www.jfa.maff.go.jp/e/index.html
http://www.hro.or.jp/en/index.html
http://www.fra.affrc.go.jp/english/eindex.html
http://www.honkei.jp/index.html
https://meetings.pices.int/
http://www.i-teams.jp/e/index.html
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Hakodate Arena, Hakodate, Japan 
Photo credit: NPAFC Secretariat

Background:

Pacific salmon face many challenges and 
uncertainties associated with environmental 
variability such as climate change. It is more 
important than ever that we promote new 
international cooperative research that provides 
better scientific information on the ecological 
mechanisms regulating production of anadromous 
populations and climate impacts in North Pacific 
marine ecosystems.

The North Pacific Anadromous Fish Commission 
(NPAFC) and North Atlantic Salmon Conservation 
Organization (NASCO) are leading a major initiative 
entitled “International Year of the Salmon (IYS)”.  
IYS provides an international framework for 
collaborative outreach and research.  These efforts 
will raise awareness of the challenges salmon face 
for improved stewardship during this period of 
increased environmental variability. 

The IYS overarching theme is “Salmon and 
People in a Changing World” with six subthemes: 
(1) Status of Salmon; (2) Salmon in a Changing 
Salmosphere; (3) New Frontiers; (4) Human 
Dimension; (5) Information Systems; and (6) 
Outreach and Communication.  IYS is stimulating 
investment in research expected to provide a legacy 
of knowledge, data/information systems and tools, 
and help train a new generation of scientists better 
equipped to provide timely advice to improve 
stewardship of salmon. In addition, the IYS program 
is connected to the 2016–2022 NPAFC Science Plan, 
whose research themes are (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. Annual 
progress for each research theme is reviewed at a 
series of NPAFC-IYS workshops.

Workshop Objectives: 

• Improve knowledge of the migration, growth and 
survival of salmon and their environments;

• Increase understanding of the causes of 
variations in salmon production in changing 
environments;

• Anticipate future changes in salmon ecosystems 
and resulting changes in the distribution, 
survival, and abundance of salmon;

• Discuss application of new and developing 
technologies and analytical methods to research 
and manage salmon;

• Demonstrate integrated information/data 
management systems to support research, 
sustainable management, and understanding for 
the conservation of salmon; and

• Describe policies designed to ensure the 
resilience of salmon and people in changing 
environments.

Topic Sessions:

Topic 1. Salmon production in changing 
environments

Moderators: Ed Farley* (SC), Jim Irvine* (SC), Ju 
Kyoung Kim (SC & TCG-1), Svetlana Naydenko (SC), 
and Hiromichi Ueno (TCG-1) *session co-leader

The response of Pacific salmon to climate-driven 
environmental changes is variable and differs by 
species, populations, life stages, geographical 
locations, and/or seasonal timing. Variation in 
the early marine survival of salmon has been 
hypothesized to have a major role in determining 
brood year strength. However, there has been 
limited evidence to support this hypothesis. We 
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need to understand the causes and mechanisms 
of mortalities at each stage of salmon life cycle. 
Climate change may result in significant variability 
and overall declines in the carrying capacity and 
usable habitat of Pacific salmon in the North Pacific 
Ocean, potentially leading to expanded use of the 
Arctic Ocean. An improved understanding of linkages 
between environmental changes and salmon 
production will help to project reliable forecasting 
of salmon distribution and abundance for the 
sustainable resource management.

1-1. Status and trends of key salmon 
populations and their environments

Time series of regional salmon production 
and biological and physical characteristics of key 
salmon populations and their ocean habitat provide 
broad scale perspectives necessary to examine 
the underpinnings of ocean salmon production and 
marine ecosystem conditions.  The purpose of this 
sub-session is to understand the current status and 
trends of Pacific salmon production and their habitat 
environments.

(Keywords: key salmon populations, trend, spawning 
escapement, catch, survival rate, body size, 
fecundity, smolt production, distribution, abundance, 
habitat conditions, and others)

1-2. Effects of freshwater habitat changes on 
salmon production

Physical changes to freshwater ecosystems 
resulting from human impacts and climate change 
will degrade and diminish available habitat, reduce 
reproductive success, and impact migration of 
salmon. Increasing water temperatures may cause 
direct and indirect impacts on salmon including 
physiological stress, increased depletion of energy 
reserves, increased susceptibility and exposure 
to diseases and disruptions to breeding efforts. 
The sub-session will: (1) review the impact of 
freshwater habitat changes on salmon production; 
and (2) evaluate effectiveness of habitat restoration 
programs to enhance resilience of salmon.

(Keywords: freshwater salmon habitat, human 
impact, climate change, reproductive success, 
growth, migration, physiological stress, diseases, 
mortality, restoration, resilience, and others)

1-3. Survival mechanism of juvenile salmon in 
changing ocean environments

There is growing recognition that size-dependent 
mortality of juveniles within the first ocean year 
regulates Pacific salmon production, which also 
suggests that environmental influences are greater 

in the first ocean year than later. The sub-session 
aims to increase our understanding of survival 
mechanism of juvenile salmon and their responses 
to changing environments including SST, salinity, 
currents, prey abundance, inter- and intra-specific 
competition, and predators.

(Keywords: juvenile salmon, marine survival 
mechanism, ocean entry, feeding, growth, migration, 
SST, salinity, currents, prey, competition, predators, 
and others)

1-4. Winter ocean ecology and survivals of 
Pacific salmon

One hypothesis is that winter is a critical 
period for Pacific salmon in the ocean, but winter 
surveys have been limited to test this hypothesis. 
Key gaps in our understanding of winter ocean 
ecology and survivals of salmon include: (1) winter 
ocean distribution and abundance by species and 
population, (2) ocean habitat environments including 
prey abundance, (3) key factors influencing 
winter distribution and abundance, (4) effects of 
changing winter environments on feeding, growth 
and metabolism, and (5) mechanisms determining 
winter survival. The international Gulf of Alaska 
expedition conducted in the winter/spring of 2019 
was the first comprehensive survey of Pacific 
salmon this time of year in the North Pacific Ocean 
in several decades. Results from this expedition will 
be presented to fill gaps in our knowledge of winter 
salmon in the ocean. Other presentations on winter 
salmon ecology and survivals are welcome.

(Keywords: winter salmon, spatial and temporal 
dynamics of habitat conditions, stock-specific 
distribution and abundance, preys, food web, 
feeding, metabolism, growth, trophic and health 
conditions, survival mechanisms, and others)

1-5. Linkages between salmon production and 
climate/ocean changes

The future of salmon is uncertain. Climate 
change may increase variability in the carrying 
capacity and usable habitat (distribution) of 
salmon in the ocean. Improved understanding 
of linkages between environmental changes and 
salmon production will help anticipate the economic 
consequences of these changes. The objectives 
of the sub-session are to: (1) understand and 
quantify the effects of environmental variability and 
anthropogenic factors affecting salmon distribution 
and abundance; (2) develop methods to predict 
future changes in salmon distribution and abundance 
with climate change, and (3) predict implications 
of climate/ocean environmental changes on salmon 
management.
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(Keywords: climate impact, distribution, abundance, 
carrying capacity, linkage between salmon, climate 
and ocean changes, forecast models, energy budget 
models, biophysical models, and others)

1-6. Summary and discussion

Topic 2. New technologies/integrated 
information systems for salmon research and 
management 

Moderators: Kazushi Miyashita (TCG-3), Dion 
Oxman (TCG-3), Shunpei Sato (TCG-3), and Mark 
Saunders* (SC) *session leader

With recent advancements in technology, data 
processing, and analytical methods, new tools 
are available to better study and manage salmon. 
The IYS aims to further advance the development 
of new and emerging technologies and analytical 
methods that are immediately available for salmon 
research and management. In addition, the IYS 
seeks to create open-access information systems 
for salmon research and management, and to 
develop management systems to aid the sustainable 
conservation of salmon in a changing climate.

2-1. New technologies

Novel stock and fish identification methods 
including molecular analyses, genomics, 
environmental DNA (eDNA), hatchery mass marking, 
intelligent tags, and remote sensing, continue 
to be developed, and these tools are integral to 
the formulation of effective models predicting the 
distribution and abundance of salmon populations. 
This sub-session will emphasize: (1) eDNA as an 
indicator of salmon distribution and abundance 
in aquatic ecosystems; (2) use of existing 
scale and otolith collections to determine ocean 
distribution of salmon (otolith microchemistry) 
and analyses of growth patterns to examine size-
dependent mortality hypotheses; (3) potential for 
the application of real-time GSI and detection of 
pathogens at sea; and (4) intelligent data logger 
and tacking methods to determine migration 
behavior and survivals.

(Keywords: genomics, environmental DNA, 
molecular identification, mass marking, intelligent 
tags, salmon observation systems, remote sensing, 
microchemistry, and others)

2-2. Integrated information and management 
systems

The IYS seeks to develop integrated information/
data management systems using new and existing 
data sets to increase the resiliency of salmon and 
people in a changing world, and support research 

and management as well as public understanding 
the role of salmon in ocean ecosystems. For the 
sustainable conservation of uncertain salmon 
populations, we need to develop integrated 
management systems including the ecosystem-
based management, improved management 
strategies for harvest and escapements, long-
term sustainable conservation of genetic units 
and diversity, restoration and protection of marine 
and freshwater habitat, control of diseases and 
pollution, resilient salmon enhancement/hatchery 
technologies, and application of indigenous and 
local/traditional knowledge.

(Keywords: integrated information system, 
management strategy of harvest and escapements, 
genetic conservation, habitat restoration and 
protection, control of diseases and pollution, 
renovation of enhancement/hatchery technologies, 
indigenous and local/traditional knowledges and 
others)

2-3. Summary and discussion

Topic 3 (Special Session). Resilience for 
salmon and people: lessons from the Great 
East Japan Earthquake in 2011

Moderators: Jun Aoyama* (SC & TCG-2), Masahide 
Kaeriyama (TCG-1), and Shigehiko Urawa (SC & 
TCG-4) *session leader

The IYS is seeking to ensure that salmon and 
people are resilient to changing environments. The 
Great East Japan Earthquake (GEJE) on March 11, 
2011 was devastating for salmon and people. It 
created a massive tsunami that killed more than 
18,000 people and gravely damaged the coastal 
zone systems, including salmon habitats, hatcheries 
and fishery facilities along the Pacific coast of 
northern Honshu. Tohoku Ecosystem-Associated 
Marine Sciences (TEAMS) was launched in January 
2012 as a decade-long project to clarify the 
impacts of the GEJE and the restoration process of 
marine ecosystems for the reconstruction of local 
subsistence and fishery industries. In conjunction 
with TEAMS, this special session is planned to review 
the impact of the GEJE on salmon, people and 
coastal ecosystems, and their recovery processes 
for human security and risk management. Lessons 
learned from this project should contribute to 
enhancing the resilience of salmon and people in the 
face of future challenges elsewhere.

3-1. Restoration of ecosystems and human 
society in the coastal zone systems

Salmon have a long historical association with 
local people in northern Honshu, being a vital 
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resource for various aspects such as food, economy, 
recreation, culture and education. The GEJE 
damaged coastal ecosystems as well as human 
society connecting with salmon and other marine 
resources. Long-term monitoring surveys have been 
initiated by TEAMS to access changes in the marine 
ecosystems and human society affected by the 
GEJE. This sub-session introduces the outcomes of 
TEAMS to understand the process and mechanism 
of restoration in the coastal ecosystems and the 
recovery of human society.

(Keywords: coastal ecosystem, human society, 
impact of earthquake/tsunami, restoration, and 
others)

3-2. Research for retrieval and sustainable 
management of salmon populations

Chum salmon are an important fish resource in 
northern Japan, and most populations have been 
maintained by hatchery releases. This sub-session 
introduces research results of TEAMS in order to: 
(1) assess the impact of the GEJE and other factors 
on the behavior, survival and returns of chum 
salmon; and (2) review the procedure of recovery 
and sustainable management for chum salmon 
populations.

(Keywords: chum salmon, survival, impact 
of earthquake/tsunami, recovery procedure, 
sustainable management, and others)

3-3. Risk managements and sustainability 
for the coastal zone systems and salmon 
production

As a result of the huge tsunami, millions of tones 
of marine debris including live organisms were 
widely dispersed into the Pacific Ocean. Radioactive 
materials were also released into freshwater and 
marine environments from the damaged Fukushima 
Daiichi nuclear power plant. In addition, non-
native coho salmon escaped from broken net-pens 
in the coastal water. The sub-session intends to 
recommend: (1) the risk management approaches 
including the adaptive management, precautionary 
principle and feedback control between monitoring 
and modeling, and (2) sustainable processes for the 
coastal zone systems and salmon production from 
catastrophic disaster such as the GEJE and global 
warming effects. 

(Keywords: risk management, adaptive 
management, monitoring, modeling, sustainable 
process, coastal zone system, salmon production, 
and others)

3-4. Summary and discussion: overview of 
lessons learned for future challenges

Oral and Poster Presentations: 

The workshop will be conducted by oral and poster presentations in English. Sessions will be comprised of 
contributed presentations, which will be selected for oral or poster presentation. 

* Please note that a virtual workshop will be held by video presentation if the COVID-19 pandemic is not 
under control and a face-to-face meeting is judged not to be safe for participants.

Abstracts:

 ✔ Presenter whose abstracts have already been accepted are not required to resubmit them, unless you 
want to update the abstracts with new results. If you wish to withdraw your presentations, please let 
us know by e-mail by e-mail (secretariat@npafc.org) no later than January 15, 2021.

 ✔ The Call for Papers is reopened. Updated or new abstracts for oral and poster presentations must be 
received by the NPAFC Secretariat by e-mail (secretariat@npafc.org) no later than January 15, 2021.

 ✔ Abstracts must be prepared according to guidelines and sample format.

 ✔ The Science Committee will select updated and new abstracts, and these authors will be notified of 
the result by the NPAFC Secretariat in the middle of February 2021.

 ✔ Presenters who had their abstracts selected will receive guidelines for their oral or poster 
presentations and a formatting guide for extended abstracts from the NPAFC Secretariat.
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January 15, 2021: Deadline to submit updated or 
new abstracts, and to withdraw 
presentations

Mid-February 2021: Announcement of abstract selection to 
authors who submitted updated or new 
abstracts

Late-February 2021: Second announcement of workshop and 
registrations

Early-March 2021: Workshop and hotel registrations open
April 23, 2021: Workshop and hotel registrations due
May 22–24, 2021: Workshop
June 30, 2021: Extended abstracts due (Late 

submission of extended abstracts may 
not be included in a Technical Report)

Key Dates for Workshop: Registration:

Regular Registration: US$150 
Student Registration: Free except for reception

Registration includes:
• Transportation (shuttlebus) between official 

hotel and venue
• Attendance all oral and poster sessions
• A program and abstract booklet
• Coffee/tea breaks
• Reception on May 22, 2021 

 ҉ Space may be limited. Registration is 
accepted on a first come, first served basis.  
Late registrants may not receive a hardcopy 
of the workshop booklet due to limited 
supply.

For More Information Contact:  
Jeongseok Park, NPAFC Deputy Director  
Suite 502, 889 West Pender Street, Vancouver, BC, V6C 3B2, Canada 
Tel: +1-604-775-5550, Fax: +1-604-775-5577 
E-mail: secretariat@npafc.org; Website: https://npafc.org 
Third Workshop Website: https://npafc.org/workshop-2021/

Workshop Proceedings: 

Oral and poster presenters are asked to submit their extended abstracts. The extended abstracts will be 
compiled into the workshop proceedings and issued as a NPAFC Technical Report after the workshop. The 
Technical Report will be available online at the NPAFC website.

The 2nd NPAFC-IYS Workshop on Salmon Ocean Ecology in a Changing Climate was held from May 
18–20, 2019, in Portland, Oregon, USA. Photo credit: NPAFC Secretariat

http://secretariat@npafc.org
https://npafc.org
https://npafc.org/workshop-2021/
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Recipe

Maple Mustard Glazed Salmon
Recipe and photos by Stephanie Taylor 
IYS High Seas Expedition Coordinator 

Goes well with wild rice or roast potatoes. 
Salmon does not have a very long shelf life, 
so be sure to eat it quickly. In the fridge it 

will keep for up to two days stored in an airtight 
container. In the freezer this dish will last from 3–4 
months in an airtight container. Allow to thaw in its 
container overnight in the fridge or in cold water. 
The glaze will keep for up to four weeks stored in its 
own airtight container in the fridge.

Ingredients

450 g sockeye salmon (or any Pacific salmon!) 
cut into 6 pieces

1 cup butter, melted
1 cup maple syrup
2 tbsp grainy mustard
2 tbsp soy sauce
2–3 green onions, roughly chopped
~ pepper (to taste)

Method

1. Preheat oven to 425°C

2. Arrange the salmon fillets in a 9x13 inch glass 
baking dish

3. In a small bowl, whisk together the butter, 
maple syrup, mustard, and soy sauce.

4. Pour sauce over salmon. Add some freshly 
ground pepper if preferred

5. Bake for 15–20 minutes or until salmon flakes 
with a fork

6. Let cool slightly and then serve with green onion 
as a garnish

The salmon is ready to be 
baked for 15–20 minutes

The finished product after 
garnishing with green 
onion

Step 3. Butter, maple syrup, 
mustard and soy sauce have 
been whisked together to form 
the sauce 

Stephanie Taylor 
was born and raised in 
Hamilton, Ontario; she 
graduated from McMaster 
University in 2015 with a 
BSc in Integrated Science 
and Earth and Environmental 
Science. She completed 
a Master of Resource and 
Environmental Management 
at Dalhousie University 
in 2017. While in Halifax 
she completed a study on 
conserving Atlantic Salmon 

in the maritime provinces of Canada (Nova Scotia, 
New Brunswick, and Prince Edward Island). She 
also completed an internship with WWF-Canada 
where she worked on developing a survey of the 
commercial fishing industry to better understand the 
interactions between the lobster and Atlantic mackerel 
fisheries. After completing an Internship at the NPAFC 
Secretariat in December 2018, Stephanie worked as 
the IYS (International Year of the Salmon) Coordinator. 
After that, she moved to the position of the IYS High 
Seas Expedition Coordinator as of November 2019.
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NPAFC Secretariat
Suite 502, 889 West Pender Street 
Vancouver, BC, V6C 3B2 CANADA 

Tel: +1-604-775-5550 
Fax: +1-604-775-5577 
Web: https://npafc.org 
E-mail: 
Secretariat: secretariat@npafc.org 
Vladimir Radchenko: vlrad@npafc.org 
Jeongseok Park: jpark@npafc.org 
Jennifer Chang: jchang@npafc.org 
William Stanbury: wstanbury@npafc.org
Mariia Artiushkina: artmariia@npafc.org 

Visit the NPAFC website: https://npafc.org 
for more information on events, publications, 
scientific documents, and salmon catch 
statistics.

The Commission encourages submission of 
ideas, articles, and images on NPAFC-related 
activities for publication in the newsletter.
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Upcoming Events

Recently Published

NPAFC Annual Report 2019

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

Red streetcar, Hakodate, Japan. Photo credit: Travel Hakodate

NPAFC Representatives

Published By

2021 Joint Patrol Schedule Meeting (JPSM)
Dates: March/April 2021

Venue: E-mail Meeting

ENFO/CSRS Workshop
Dates: May, 2021

Venue: Hakodate, Japan

NPAFC 29th Annual Meeting
Dates: May 17–21, 2021

Venue: Hakodate Arena, Hakodate, Japan

The Third NPAFC-IYS Workshop on Linkages between Pacific 
Salmon Production and Environmental Changes
Dates: May 22–24, 2021

Venue: Hakodate Arena, Hakodate, Japan

http://www.npafc.org
mailto:secretariat%40npafc.org?subject=
https://npafc.org
https://npafc.org
https://www.hakodate.travel/en/about/photo-library/category.html

