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North Pacific Anadromous Fish Commission
Established to promote conservation of anadromous stocks in the North Pacific Ocean. 
Members are Canada, Japan, the Republic of Korea, the Russian Federation, and the United States of America.

The 26th Annual Meeting of the North Pacific Anadromous 
Fish Commission (NPAFC) was held from May 21–25, 2018, 
in Khabarovsk, Russia. At the Annual Meeting, plenary 
sessions 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 
North Pacific and its adjacent seas. 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 member countries, which are 
Canada, Japan, the Republic of Korea, the Russian Federation, 
and the United States of America.

At the Commission’s enforcement meetings, multilateral 
cooperative enforcement operations and regular information 
exchanges between NPAFC-member enforcement agencies 
were reviewed. Patrols by Canadian and US fisheries 
enforcement aircrafts from airports in Japan helped maximize 
operational effectiveness. In a bilateral arrangement, the 
United States Coast Guard (USCG) hosted People’s Republic of 
China Coast Guard law enforcement officers aboard a USCG 
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cutter to further increase the effectiveness of ship patrols. Prior 
to the ENFO meeting, we had a one-day ENFO Workshop on 
Sunday, May 20. The main purposes of the workshop were to 
identify indicators and warning, establish an updated contact 
list for enforcement, investigation, and prosecution, and 
share information on how to combat IUU fishing. During the 
workshop, there were also discussions on the amendments 
of Terms of Reference for IIS Vessels of Interest proposed by 
the Secretariat. To further make progress on this matter, it is 
expected to establish a study group from each Point of Contact 
from members to facilitate such discussions. In addition, one 
Chinese fishing vessel, Run Da, suspected of IUU fishing in the 
North Pacific Ocean, has been added to the list of apprehended 
illegal salmon fishing vessels in NPAFC Convention Area 
subsequent to the results of the sharing of sighting reports in 
June 2018. For more information on these activities, please see 
the article on pages 3 and 6.

Transfiguration Cathedral, Khabarovsk, Russia

NPAFC Convened 26th Annual Meeting in May   1
2018 ENFO Meeting and Workshop   3
US Coast Guard Detains Illegal HSDN Fishing Vessel  6 
CSRS Activities and Catch & Hatchery Release Statistics    8 
International Year of the Salmon Local Symposium in Tokyo, Japan   14
First International Year of the Salmon Workshop   25
Announcement: Second IYS Workshop   30
Cooperation with North Pacific Fisheries Commission   33
Director's Desk: News in World Fisheries and Aquaculture   35
Message from Jim Irvine, Outgoing CSRS WGSA   43
Recipe: Salmon Tacos   45
New Officers and Representative   47
Reflection on His Service to the NPAFC—Gary Smith   50
Upcoming Events and Publications   53

INSIDE THIS ISSUE

Photo by John R McMillan (NOAA)

http://www.noaa.gov/


Page 2 | NPAFC Newsletter No. 44 | September 2018

At the Commission’s scientific meetings, leading 
salmon researchers from member countries reviewed 
commercial catch statistics compiled from information 
provided by each of the member countries and reviewed 
the research progress for the NPAFC 2016–2020 Science 
Plan. Preliminary 2017 North Pacific-wide salmon catches 
were 920 thousand metric tonnes (460.7 million fish). Pink 
salmon constituted the plurality of the total commercial 
catch (49% by weight) followed by chum (29%) and 
sockeye salmon (19%). Coho comprised 3% of the catch, 
Chinook salmon was 1%, and each of cherry salmon and 
steelhead trout was < 1% of the catch by weight. For more 
information on these activities, please see the article on 
page 8.

At this meeting, the Commission discussed plans for 
the International Year of the Salmon (IYS) which will have 
a focal year in 2019 with research and outreach projects 
and events already occurring and continuing through 2022. 
Core partners will have been working with the NPAFC 
to plan and announce details of a North Pacific opening 
event in Vancouver, BC, Canada on 11 October 2018, a 
Signature Project winter expedition to the Gulf of Alaska 
in March 2019 and detailed research plans. Organizations 
and individuals concerned with salmon and interested in 
participating in this exciting initiative are encouraged to 
contact the NPAFC. It was also agreed that the Second 
NPAFC-IYS Workshop on Salmon Ocean Ecology in a 

NPAFC President, Chairpersons, Officers, and Representatives at the 26th Annual Meeting (Front row, left to right) Masaki Hoshina, 
Junichiro Okamoto, John Holmes, Douglas Mecum, Carmel Lowe, Kirill Kolonchin, Suam Kim, Patrick Barelli (Back row, left to right) 
Jennifer Chang, Vladimir Radchenko, Vladimir Belyaev, Joseph Mentor, Jr, Igor Melnikov, Colin Brinkman, Ju Kyoung Kim, Jeongseok 
Park. Photo credit: NPAFC Secretariat

Changing Climate will be convened on May 18‒20, 2019. 
Following the 26th Annual Meeting, we hosted the First 
NPAFC-IYS Workshop on Pacific Salmon Production in a 
Changing Climate in Khabarovsk, Russia, May 26–27, 2018. 
For more information on these activities, please see the 
recent IYS Local Symposium in Tokyo, Japan in March 26, 
2018 and the First NPAFC-IYS Workshop articles on pages 
14 and 25.

At the meeting, outgoing officers including President 
Carmel Lowe (Canada), Vice President Suam Kim (Korea), 
and three committee Chairpersons, Stephen White (USA), 
Igor Melnikov (Russia), and Junichiro Okamoto (Japan) 
were thanked for their dedicated service to NPAFC. At the 
end of the Annual Meeting, the Commission announced 
the incoming officers for two-year terms: President 
Suam Kim (Korea), Vice President James Balsiger (USA), 
and committee Chairpersons, Mike Carlson (Canada; 
Committee on Enforcement), Masa-aki Fukuwaka (Japan; 
Committee on Scientific Research and Statistics), and 
Vladimir Belyaev (Russia; Committee on Finance and 
Administration). For more information, please see page 47 
on these new officers.

The five-day NPAFC Annual Meeting closed with an 
invitation from the United States to host the 27th Annual 
Meeting on May 13–17, 2019 in Portland, Oregon, the 
United States of America.
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ENFORCEMENT

International Collaboration Essential for 
Success in Combatting IUU Fishing: 
2018 ENFO Meeting and Workshop

Fisheries enforcement representatives from member 
countries (Canada, Japan, the Republic of Korea, the 
Russian Federation, and the United States) reported on 
successful 2017 efforts to combat IUU (illegal, unreported, 
and unregulated) fishing on the high seas of the North 
Pacific at the 2018 ENFO meeting. The Parties scrutinized 
over 2,000 fishing vessels by the Parties’ aircrafts and 
cutters in 2017. No high seas driftnet fishing interdiction 
or IUU fishing activity in the NPAFC Convention Area was 
sighted during the 2017 patrolling season.

Vessels fishing on the high seas historically used 
largescale high-seas driftnets—a 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 Parties have achieved a unique forum for 
successful and efficient enforcement of these conservation 
measures within the NPAFC Convention Area. These efforts 
have brought pressure on fishing vessels and their flag 
states that have drastically reduced high-seas driftnet and 
salmon fishing within the North Pacific.

Member Parties also discussed the status of 
acceptance of the FAO Port State Measures Agreement. 
This international agreement is designed to harmonize and 
strengthen controls and deter illicit activity by preventing 
illegally caught fish from entering the global marketplace. 
The Agreement went into force on June 5, 2016. Currently, 
55 members have formally deposited their instruments 
of adherence. Republic of Korea acceded on January 14, 
2016; the US ratified on February 26, 2016; and Japan 
deposited its instrument of accession to the Agreement 
on May 19, 2017. Canada is expected to complete its 
ratification process between October 2018 and late 
January 2019, and Russia signed the Agreement in 2010 
and is successfully implementing its National Plan of 
Action (NPOA) to Prevent, Deter and Eliminate IUU fishing. 
Effective and consistent application of this Agreement by 
nations will add a new level of deterrent by decreasing the 
profitability of illegal transshipment of fish at sea and in 
port. 

In 2017, Canada and the United States conducted 
joint fisheries enforcement patrols using Canadian aircraft 
from facilities in Japan and US Coast Guard (USCG) vessels 
to help maximize patrol duration and range. In a bilateral 
arrangement, the United States hosted People’s Republic 
of China (PRC) Coast Guard law enforcement officers 
aboard a USCG cutter to further increase enforcement 
effectiveness of ship patrols. The coordinated enforcement 
efforts of the member countries in 2017 covered significant 
portions of the NPAFC Convention Area, over 500 hours of 
aircraft patrols, and more than 100 ship days, to deter and 
interrupt IUU activity. These combined multilateral efforts 
identified multiple possible instances of IUU fishing in 
2017, however none involved high-seas driftnet activity or 
illegal retention of salmon.

Ongoing efforts to curtail the large scale high-seas 
driftnet threat by continuing a constant vigilance at sea 
and in port 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.

Dae-Yeon Moon, NPFC Executive Secretary, giving his 
presentation on NPFC’s efforts to stop IUU fishing in the North 
Pacific Ocean. Photo Credit: NPAFC Secretariat
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Prior to 2018 ENFO regular meeting, a one-day ENFO 
workshop on “Emerging IUU indicators and warnings in 
the North Pacific Ocean” was held. The main purposes of 
the workshop were to identify indicators and warnings, 
establish an updated contact list for enforcement, 
investigation, and prosecution, and share information on 
how to combat IUU fishing. During the workshop, there 
was one keynote presentation on NPFC’s efforts to stop 
IUU fishing in the North Pacific Ocean from Dae-Yeon 
Moon, NPAFC Executive Secretary, followed by three other 
presentations from enforcement and legal experts: F/V 
MYS URUMPET Case Analysis for Law Enforcement on the 
High Seas from Alexei Eryutin, Coast Guard of the Russian 
Border Service; Emerging IUU “Indicators and Warning” 
and why IUU is a problem, Anna Sanders, LT, USCG; and 
PSMA and IUU update—How to leverage investigative 
partnerships in combating IUU networks, Karl Mueller, Staff 
Attorney, USCG Legal Services Command. 

There were also discussions on the amendment of 
Terms of References (ToR) for Integrated Information 
System (IIS) Vessels of Interest, which has been proposed 
by the Secretariat, to develop the definition of IUU fishing 
and establish a NPAFC IUU Vessel List including supporting 
fishing activities as well as transhipping vessels with 
procedures of listing and delisting vessels from the List. 
The proposed amendment of ToR will be further discussed 
among ENFO group during the intercessional period.

Patrick Barelli, ENFO Chairperson, presiding the 2018 ENFO Workshop supported by the Secretariat (Vladimir Radchenko, right and 
Jeongseok Park, left). Photo Credit: NPAFC Secretariat

Alexei Eryutin, Coast Guard of the Russian Border Service, 
giving his presentation on F/V MYS URUMPET Case Analysis 
for Law Enforcement on the High Seas. 
Photo Credit: NPAFC Secretariat

Anna Sanders, LT, USCG, makes her presentation on Emerging 
IUU “Indicators and Warning” and why is IUU a problem at 
the workshop. Photo Credit: NPAFC Secretariat
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Karl Mueller, Staff Attorney, USCG Legal Services Command, 
giving his presentation on PSMA and IUU updates at the 
workshop. Photo Credit: NPAFC Secretariat

Among other issues in the workshop, three important 
action items were identified: (1) each Party is to provide 
the Secretariat with formal requests to invite all requisite 
representatives of enforcement, investigation, and 
prosecution agencies for IUU fishing; (2) each Party 
should continue dialogue to ensure alignment and 
build relationships for effective agency representation 
to exchange information and align the right people at 
the right time for real-time enforcement actions; and 
(3) each Party should continue to share their indicators 
and warnings in order to plan effective and cooperative 
enforcement operations with other member countries. 
Since this year’s ENFO Workshop was very successful, all 
Parties agreed that a similar workshop would be held next 
year prior to the 2019 NPAFC Annual Meeting in Portland, 
Oregon, USA. 

The House of Official Receptions of the Government of the Khabarovsky Krai, Russia.  
Photo credit: Maria Kabushkina (Khabarovsky Krai Fishermen)

Patrick Barelli (ENFO Chairperson) on the left, and Igor 
Melnikov (CSRS Chairperson) on the right, presiding the 2018 
Joint ENFO-CSRS Session with the assistance of Vladimir 
Radchenko (NPAFC Executive Director) which took place on 
May 22. Photo credit: NPAFC Secretariat
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ENFORCEMENT

US Coast Guard Detains Fishing Vessel, Run Da, 
Seizes 80 Tonnes of Salmon for Suspected Illegal 
HSDN Fishing in the North Pacific Ocean

On June 11, 2018, the Chinese flagged fishing vessel, 
Run Da, had been sighted illegal high seas driftnet (HSDN) 
fishing in the North Pacific Ocean by the United States 
Coast Guard (USCG) C-130 aircraft. After a joint boarding 
and inspection conducted on June 16 by the USCG and the 
People’s Republic of China (PRC) Coast Guard shipriders, 
custody of the vessel was transferred from the USCG 
Cutter Alex Haley to the PRC Coast Guard Vessel 2301 on 
June 21, 2018, for prosecution.

The joint US and China high seas boarding and 
inspection was conducted pursuant to the Memorandum 
of Understanding (MOU) signed December 3, 1993, 
between the Government of the United States of America 
and the Government of the People’s Republic of China 
on Effective Cooperation and Implementation of United 
Nations General Assembly Resolution (UNGA) 46/215 of 
December 20, 1991.

A USCG Cutter Alex Haley boarding team boards Run Da on 
June 16, 2018. Photo Credit: USCG District 17

USCG and PRC Coast Guard crew members uncover a 5.6-mile driftnet onboard Run Da during a joint boarding of the vessel on June 
16, 2018. Photo Credit: USCG District 17
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For the detailed information, please see the USCG’s 
news release https://content.govdelivery.com/accounts/
USDHSCG/bulletins/1f94a1a. This vessel has also been 
added to the list of apprehended illegal salmon fishing 
vessels in NPAFC Convention Area which now includes 22 
vessels in total. (http://npafc.org) This successful case on 
the Run Da with updated information is expected to be 
presented at the 2019 ENFO meeting or workshop.

Thanks to the bilateral arrangement and joint fisheries 
enforcement operations between the USCG and PRC Coast 
Guard, the crew of the USCG Cutter Alex Haley detained 
the fishing vessel Run Da suspected of illegal, unreported, 
unregulated fishing activity in international waters 860 
miles east of Hokkaido, Japan.

The crew of the Alex Haley, a 282-foot medium 
endurance cutter homeported in Kodiak, and PRC Coast 
Guard officers conducted a joint international boarding 
on the high seas of the Chinese-flagged fishing vessel Run 
Da, which is suspected of violating the worldwide driftnet 
moratorium called for by the UNGA 46/215. 

The captain of the Run Da admitted to fishing with 
driftnets up to 5.6 miles in length. The joint boarding team 
discovered one ton of squid and 80 tons of chum salmon 
on board. The Alex Haley crew transferred custody of the 
Run Da and its crew to PRC Coast Guard Vessel 2301. PRC 
Coast Guard Vessel 2301 has escorted the Run Da back to 
China for prosecution.

It has been four years since the recent illegal HSDN 
fishing vessel, Yin Yuan, was sighted and apprehended by 
DND (Department of National Defense, Canada) CP-140 
aircraft and USCG Cutter Morganthau. 

A crew member of the USCG Cutter Alex Haley stands lookout during a transfer of custody of the detained Run Da with PRC Coast 
Guard on June 21, 2018. Photo Credit: USCG District 17

CDR Jon Kreischer (left), commanding officer of the USCG 
Cutter Alex Haley, signs over custody of Run Da to the 
commanding officer of PRC Coast Guard Vessel 2301 on June 
21, 2018. Photo Credit: USCG District 17

https://content.govdelivery.com/accounts/USDHSCG/bulletins/1f94a1a
https://content.govdelivery.com/accounts/USDHSCG/bulletins/1f94a1a
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SCIENCE

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

The Committee on Scientific Research and Statistics 
(CSRS) met from May 21‒24, 2018, in Khabarovsk, 
Russia, to review current information related to salmon 
abundance and biology at the Commission’s 26th 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-2018/. Salmon research cruise plans for 2018 
were discussed. These will include salmon surveys in 
the Gulf of Alaska, the Bering Sea, the southern Chukchi 
Sea, the northwestern and central North Pacific, and 
the southern Sea of Okhotsk. Research cruises will 
employ survey vessels from a variety of sources including 
government, university, and chartered fishing boats.

Research survey objectives vary by season and 
location, and include data-gathering on topics such as, 
migration timing, abundance, distribution, survival, marine 
ecology, run size forecasting, stock identification, and 
salmon growth and body condition.

The current 2016–2020 NPAFC Science Plan, which is 
relevant to the NPAFC’s primary objective of promoting 
the conservation of anadromous populations of Pacific 
salmon and steelhead trout within the Convention Area, is 
integrated with the International Year of the Salmon (IYS) 
initiative. The 2016–2020 NPAFC Science Plan is available 
at https://npafc.org/new/science_plan.html. 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 second NPAFC-IYS Workshop on 
Salmon Ocean Ecology in a Changing Climate will be held 
in Portland, Oregon, USA, on May 18–20, 2019, following 

CSRS participants at the 26th Annual Meeting. Photo credit: NPAFC Secretariat
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the 27th NPAFC Annual Meeting. The objectives of the 
workshop are to: (1) improve knowledge of the migration, 
distribution, growth and survival of salmon and their 
environment in the ocean; (2) increase understanding of 
the causes of variations in salmon production in a changing 
climate; (3) anticipate future changes in the distribution 
and abundance of salmon and their marine ecosystems; 
(4) develop and apply new technologies and analytical 
methods to research and management of salmon; and (5) 
invent integrated information/management systems to 
support research, sustainable management, and public 
understanding for the conservation of salmon.

Upon the CSRS’s request, the Commission has 
approved a funding request (C$1,000) regarding a tag 
reward drawing to encourage the public to report NPAFC 
high-seas tag recoveries during the 2018–2020 season. The 
Working Group on Salmon Marking members has agreed 
that a new design of a tagging poster in each country 
language with an emphasis of rewards would be made 

soon. Data from high-seas tags recoveries are one of the 
important information to understand migration route, 
habitat conditions, and navigation mechanism of salmon 
migrating in the ocean. If return of high-seas tags increase, 
it is more improvement to our understanding of salmon 
migrating in the ocean. Furthermore, data from high-seas 
tags recoveries also contribute to progress NPAFC Science 
Plan 2016–2020 and IYS research themes.

The date of tag reward drawing will be conducted at 
the Plenary Session of the 2021 NPAFC Annual Meeting.

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 2018 meeting, NPAFC 
statistics have been updated to include 2017 statistics 
plus some additions/corrections to catches in 2016 and in 
earlier years. Commercial, subsistence, and recreational 
catches and hatchery release statistics are available at 
https://npafc.org/statistics/.

Igor Melnikov (on the right), Chairperson of CSRS presiding 
the 2018 CSRS meeting. Photo credit: NPAFC Secretariat

Delegates and observers during the CSRS meeting. 
Photo credit: NPAFC Secretariat

Mark Saunders (on the left), IYS Working Group Chairperson 
presiding the IYS WG meeting during the CSRS meeting. 
Photo credit: NPAFC Secretariat
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The preliminary North Pacific-wide total salmon 
catches for 2017, was reported by its member countries 
Canada, Japan, the Republic of Korea, Russia, and the 
United States. Pacific salmon abundance in the North 
Pacific, as indexed by aggregate commercial catches, 
remains at near all-time high levels, although catches have 
declined during the past decade. A total of 925 thousand 
metric tonnes (460.7 million fish) was caught in 2017, less 
than recent odd-numbered years. Salmon catches tend to 
be higher in odd-numbered years than in even-numbered 
years because the most frequent species in the catch, pink 
salmon, are more abundant in odd-numbered years.

The member nations’ portions of the total catch 
included 53% by the United States (486.9 thousand metric 
tonnes; Alaska—467.7 thousand metric tonnes), 38% by 
Russia (353.1 thousand metric tonnes), 8% by Japan (70.9 
thousand metric tonnes), 1% by Canada (13.8 thousand 
metric tonnes), and less than 1% by Korea (182 metric 
tonnes).

Pink salmon constituted the majority of the total 
commercial catch (49% by weight) followed by chum (29%) 
and sockeye salmon (19%). Coho comprised 3% of the 
catch, Chinook salmon was 1%, and each of cherry salmon 
and steelhead trout were < 1% of the catch by weight.

Pink and chum salmon dominate Asian catches. In 
general, the catch trend over the last 10 years has been 
declining; catches in 2017 were the lowest since 2002. The 
total North Pacific pink salmon catch was 449.1 thousand 
metric tonnes, with the majority caught by the United 

States (53% of the total by weight). The total catch of chum 
salmon was 267.0 thousand metric tonnes, and the largest 
portion of the catch by weight came from Russia (37%) and 
the United States (35%). In 2017, unusually low catches 
of chum salmon resulted in relatively low total catches of 
salmon in Asia.

In North America, the relative abundance of salmon 
species varies from north to south. In Alaska, pink and 
sockeye salmon are the primary species, followed by 
chum salmon. In Canada, sockeye, pink, and chum salmon 
have historically comprised the largest catch, while in 
Washington, Oregon, and California, chum, Chinook, and 
coho salmon are the most abundant species. In 2017, 
reasonably high catches of pink, chum, and sockeye 
salmon resulted in relatively high total catches of salmon in 
North America.

Hatchery releases of salmon and steelhead from 
NPAFC member countries totaled approximately 5.1 
billion fish in 2017, similar to numbers over the last three 
decades. Hatcheries released 1,865 million fish (37% of the 
total) in the United States, 1,760 million (35%) in Japan, 
1,044 million (21%) in Russia, 368 million (7%) in Canada, 
and 18 million (< 1%) in Korea.

Hatchery releases were mostly chum (3,243 million, 
64%) and pink salmon (1,248 million, 25%), followed by 
sockeye (246 million, 5%), Chinook (221 million, 4%), and 
coho salmon (68 million, 1%), steelhead trout (20 million, 
less than 1%), and cherry salmon (9 million, less than 1%).

Delegates from five countries around the table at the 2018 CSRS meeting. Photo credit: NPAFC Secretariat
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INTERNATIONAL YEAR OF THE SALMON

International Year of the Salmon Symposium 
Tokyo, Japan

Shigehiko Urawa 
is working at the 
Hokkaido National 
Fisheries Research 
Institute (HNFRI), 
Fisheries Research 
and Education 
Agency in Sapporo, 
Japan. His research 
has focused on 
the distribution 
and abundance 
of Japanese 

chum salmon in the ocean by using genetic stock 
identification and otolith marks. He has a concern 
how salmon can adapt their specific migration route 
and ocean distribution, responding to changing 
environments. He is also interested in impact of 
diseases on the survival of salmon in wild conditions. 
He received his PhD from Hiroshima University on the 
pathobiology of ectoparasitic protozoans on hatchery-
reared Pacific salmon. Hiko worked as deputy director 
of NPAFC Secretariat for four years from 2006 to 2010. 
Since 2012 he has been serving as the chairperson of 
NPAFC Science Sub-Committee (SSC), whose missions 
include the review of NPAFC Science Plan and the 
coordination of international workshops/symposia.

By Shigehiko Urawa 
Hokkaido National Fisheries Research Institute 

Japan Fisheries Research & Education Agency (FRA)

Figure 1. Hatchery releases and coastal commercial catches of chum salmon in Japan, 1925–2017.
Data sources: Hokkaido Fish Hatchery (1951), Hokkaido Salmon Hatchery (1956), NPAFC (2018a, 2018b)

Introduction

Chum salmon (Oncorhynchus keta) migrate widely 
in the North Pacific Ocean and adjacent seas and finally 
return to their natal river for spawning (Urawa et al. 
2018a). In Japan, chum salmon enhancement was initiated 
in the 1880s, and the adult reruns increased from the 
late 1970s with a peak of 89 million fish in 1996 due to 
the improvement of hatchery technologies and favorable 
ocean conditions. Chum salmon are an indispensable 
fisheries resource in northern Japan, but the recent 
adult returns have trended decreasing with considerable 
interannual and regional fluctuations (Figure 1). 

Pacific salmon are biologically and economically 
important for North Pacific rim countries, while they 
are facing unpredictable future: e.g., the considerable 
reduction in salmon habitats and survivals may be caused 
by global warming. The North Pacific Anadromous 
Fish Commission (NPAFC) and North Atlantic Salmon 
Conservation Organization (NASCO) are leading to promote 
a global program “the International Year of the Salmon 
(IYS)” with a focal year in 2019. The IYS is an international 
framework for collaborative research and outreach to 
ensure that salmon and their habitats are conserved 
against increasing environmental variability (IYS Working 
Group 2016).
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An IYS Local Symposium on “Sustainable Management 
of Chum Salmon in Changing Environments” was held 
in Tokyo University of Marine Science and Technology, 
Tokyo, Japan on March 26, 2018 (Figure 2). The symposium 
was hosted by the Japanese Society of Fisheries Science 
(JSFS) with a co-sponsor the Salmon Science Society and 
endorsed by the IYS North Pacific Steering Committee. 
The coordinators were H. Araki (Research Faculty of 
Agriculture, Hokkaido University), K. Miyashita (Field 
Science Center for Northern Biosphere, Hokkaido 
University), M. Nagata (Hokkaido Aquaculture Promotion 
Cooperation), Y. Sasaki (Salmon and Freshwater Fisheries 
Research Institute, HRO), and S. Urawa (Hokkaido 
National Fisheries Research Institute, FRA; chairperson) 
with a support by M. Kaeriyama (Arctic Research Center, 
Hokkaido University). The official registration included 
107 participants from various organizations such as 
embassy, governments, universities, laboratories, and 
fisheries and hatchery associations (Photo 1). The program 
was composed of one keynote presentation and 14 oral 
presentations in three sessions, followed by a panel 
discussion (Appendix).

Symposium Purposes

In the opening remarks, the chairperson of symposium 
organizing committee (S. Urawa) introduced the outline of 
IYS and the purposes of symposium (Urawa et al. 2018b). 
In order to endorse effective IYS projects, the present 
symposium aimed to:

1. comprehend the vision of the IYS program;

2. understand the present status of chum salmon 
populations and their habitats (IYS Theme 1);

3. assess effects of environmental variability on 
chum salmon distribution and survival (IYS Theme 2);

4. evaluate new research technologies to advance 
salmon science (IYS Theme 3); and

5. identify future research topics for the forecast of 
chum salmon distribution and production, and 
their sustainable management.

Figure 2. A poster for IYS local symposium “Sustainable Management of Chum Salmon in Changing Environments” hosted by the 
Japanese Society of Fisheries Science
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Photo 1. Over 100 participants were focusing on the 
sustainable management and research of chum salmon

Photo 3. Y. Miyakoshi (Salmon and Freshwater Fisheries 
Research Institute) deplored the recent decline trend in chum 
salmon returns in Hokkaido

Keynote Presentation

R. Beamish (Photo 2) made a keynote entitled 
“International Year of the Salmon: teaming up 
internationally to understand Pacific salmon production”. 
His English was translated into Japanese by Ms. M. Ota. 
He noted an important unsolved problem is why Pacific 
salmon production occurs in trends and why there is 
synchrony in a production of a species over a diversity of 
ecosystems. There are numerous examples of trends, but 
the declining trend of chum salmon production in Japan 
is one of the most important examples. It is the ocean 
ecosystem that is causing the trends and synchronies and 
the mechanisms need to be discovered. He hypothesized 
that a mechanism could be that after the first few months 
in the ocean there are genetically-based, metabolic 
thresholds that determine how an individual will continue 
to use energy for growth and storage. Fish that store lipids 
for the winter, generally survive better.

It is expected that resilience among wild populations 
of Pacific salmon species will allow some degree of 
adaptation as ocean ecosystems respond to greenhouse 
gas accumulations. It could also be expected that hatchery-
produced populations will have progressively poorer 
survival because of their reduced resilience. Currently, 
hatcheries produce about 40% of the total biomass of all 
species of Pacific salmon and it is possible that hatchery 
releases could increase as wild populations become more 
challenged. Improving survival and optimizing hatchery 
production probably will need to be more resilience 
based which will require a better understanding of the 
mechanisms regulating survival in the early marine period. 
A resilience-based approach to hatchery production is 
adaptive, experimental and more expensive, but it should 
be more economically reliable. The International Year 
of the Salmon provides an opportunity for researchers 
to work and think together as international teams. If 
individual researchers show that major advances can 
be made by teaming up internationally, it may provide 
the incentive for private funding and future government 
support (Beamish 2018).

Status of Chum Salmon

T. Saito (Hokkaido National Fisheries Research 
Institute, FRA) reviewed the status of Pacific salmon in 
the North Pacific and gave his deliberation for factors 
affecting the survival of chum salmon. Total commercial 
catches of Pacific salmon have been almost high levels 
since the 1990s, while the recent catches show a north-
south gradient along latitudes on both Asian and North 
American sides. In Asia, although Japan had caught a 
greater proportion of chum salmon from the 1970s to the 
mid-2000s, Russia currently catches the largest proportion 
of chum salmon. Chum salmon catches have declined since 
2010 along the Pacific coasts of Hokkaido and Honshu 
in Japan. In contrast, Amur River chum catches have 
drastically increased since the mid-2000s. He investigated 
relationships between chum brood-year strengths and sea 
surface temperatures (SSTs) during their coastal residency 
for chum stocks originating from the Pacific coasts of Japan 
and from the Amur River in Russia. His results suggested a 
common trend that the survival of juvenile chum salmon 
is positively correlated with coastal SST during their ocean 
entry. The recent low coastal SST in the spring might 
reduce the survival of juvenile chum salmon in Japan (Saito 
and Fukuwaka 2018).

Photo 2. R. Beamish (Pacific Biological Station, DFO) was 
invited to give the keynote presentation and highlighted 
international cooperation to understand the mechanism of 
Pacific salmon production. Photo Credit: M. Kaeriyama
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Photo 4. T. Tsukagoshi (Sanriku Fisheries Research Center, 
Iwate University) emphasized importance of genetic 
conservation for the sustainable management of chum 
salmon

Effects of Environmental Variability on Chum Salmon

H. Urabe (Salmon and Freshwater Fisheries Research 
Institute, HRO) presented effects of environmental 
variability on the reproduction of chum salmon in Japanese 
rivers. Recent studies have shown that wild chum salmon 
are widely distributed in northern Japan. He pointed out 
positive and negative effects of climate change on wild 
chum salmon through hydrological processes, and channel 
morphology and river connectivity are prominent factors 
to maintain wild chum salmon populations. He noted 
habitat restoration (short-term) and better understanding 
for impacts of climate change on salmon (long-term) are 
necessary for future sustainable salmon fisheries (Urabe 2018).

K. Kasugai (Photo 5) evaluated the effects of coastal 
environment on the migration and survival of juvenile 
chum salmon in the eastern coastal waters of Hokkaido. 
He considered low coastal SST may be a factor causing 
mortality of juvenile chum salmon because it caused a low 
return rate of adult fish. Low SST might affect the survival 
of juvenile chum through (1) shortage of preys caused 
by restricting the migration of juveniles from the littoral 
zone to the nearshore area, (2) retardation of fish growth 
and swimming capacity, and (3) physiological disorders. 
In addition to field studies, he suggested laboratory 
experiments under controlled temperature, salinity, 
feeding regimes are required in order to understand the 
survival mechanism of juvenile chum salmon in association 
with low SST in coastal water (Kasugai 2018).

Y. Miyakoshi (Photo 3) also reviewed the current 
status of chum salmon in Hokkaido. The number of chum 
salmon returns has been historic high during the 1990s 
and early 2000s, while it has decreased in the last decade. 
He speculated that the recent decrease of adult returns 
might be caused by poor environmental conditions in 
around Hokkaido and the North Pacific: low SST in spring 
when juveniles entered the ocean, high SST in fall when 
adults returned for spawning. For the future enhancement 
of chum salmon stocks in Hokkaido, he suggested that 
the procedures of the hatchery programs should be 
modified to adapt to the recent environmental conditions 
(Miyakoshi 2018).

T. Tsukagoshi (Photo 4) examined the genetic structure 
and population traits in Sanriku region (the Pacific coast 
of northern Honshu). He found three distinct groups: 
early and late run groups in the Sanriku coast, and inland 
(the Kitakami River) group. Although the inland group 
was a small population size, their genetic traits were well 
reserved. However, in the coastal groups, the genetic 
diversity among river populations was low maybe due 
to artificial factors such as egg transplantations. He 
recommended that conservation strategies should be 
developed to keep genetic diversity and traits for the 
sustainable management of chum salmon.  

T. Kawashima (Photo 6) reported drastic changes in 
chum salmon returns and possible cause for the reduction 
of adult returns in the Sanriku coast (Pacific coast of 
northern Honshu). Chum salmon returns were high level 
for the 1980–1994 blood year classes and then continued 
to decrease since the 1995-year class. Their long-term 
coastal monitoring surveys indicated a positive correlation 
between the density of juvenile chum salmon and number 
of their returns. The SST along the Sanriku coast showed 
a trend of increase, which might reduce the survival of 

Photo 5. K. Kasugai (Doto Research Branch, Salmon and 
Freshwater Fisheries Research Institute) suggested a recent 
trend of low SST in spring coastal waters might cause the 
mortality of juvenile chum salmon in eastern Hokkaido

Photo 6. T. Kawashima (Iwate Inland Water Fishery 
Technology Center) noted a trend of increase in coastal SST 
in the Pacific coast of Honshu might reduce the survival of 
juvenile chum salmon
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juvenile chum salmon (Kawashima et al. 2018). The trend 
of coastal SST changes is different depending on regions 
(Honshu and Hokkaido). 

K. Honda (Hokkaido National Fisheries Research 
Institute, FRA) used daily-increment analysis of otoliths 
to back-calculate the growth rate of juvenile chum 
salmon caught in the eastern Pacific coast of Hokkaido 
(Konbumori). Juvenile chum salmon originating from 
distant regions tended to grow faster than those 
originating from neighboring regions (Honda et al. 2017). 
Additionally, the growth rate of Japanese and juvenile 
chum salmon caught in the Okhotsk Seas was much higher 
than that caught in the Konbumori coast (Honda et al. 
2018). His results suggested that juvenile chum salmon 
whose growth rate exceeded a certain level may better 
survive and reach the Okhotsk Sea.

S. Sato (Hokkaido National Fisheries Research Institute, 
FRA) reviewed recent high-seas salmon researches. A 
considerable number of otolith-marked Japanese chum 
salmon juveniles were found in the Okhotsk Sea by Russian 
cruise surveys during the fall of 2011–2015 (Chistyakova 
and Bugaev 2013, 2016). The estimated abundance of 
Japanese hatchery chum salmon juveniles in the Okhotsk 
Sea was extremely low (50–75 million fish) in 2013–2015 
(Urawa et al. 2018a). There was a significant positive 
correlation between the estimated abundance of Japanese 
chum salmon juveniles in the Okhotsk Sea and adult 
returns by brood-year stocks. In addition, a high positive 
correlation between CPUE of juvenile Japanese chum 
salmon juveniles in the Okhotsk Sea and that of ocean 
age 1 fish in the Bering Sea was found among 2010–2014 
brood-year stocks. These results suggest that the year class 
strength of Japanese chum salmon may be determined 
during their early ocean life (Sato et al. 2018).

H. Ueno (Photo 7) estimated the potential habitat for 
chum salmon in the Western Arctic using a bioenergetics 
model coupled with a three-dimensional lower trophic 
ecosystem model (3-D NEMURO). For the bioenergetics 
model, the growth rate of an individual chum salmon was 
calculated as a function of water temperature, salinity, 
and prey density, which were obtained from the 3-D 
NEMURO model results. To evaluate the habitat responses 
under a global warming scenario, he used the modeled 
monthly change of water temperature between 2005 
(averaged from 2001 to 2010) and 2095 (averaged from 
2091 to 2100) under the IPCC SRES-A1B scenario. His 
analyses suggested that the potential habitat for chum 
salmon would expand to the north due to the increase in 
water temperature and prey density. In contrast, south of 
71N during summer, the potential habitat would shrink 
regionally, because the water temperature exceeded the 
optimal condition (Ueno et al. 2018).

Development of New Technologies to Advance Salmon 
Science

M. Shimizu (Faculty of Fisheries Sciences, Hokkaido 
University) is developing endocrine growth indices (insulin-
like growth factor IGF-1 and IGF-binding protein IGFBP) 
for evaluating the growth status of juvenile chum salmon 
in rivers and coastal waters. His primary results suggested 
that for the growth of juvenile chum salmon, serum IGF-1 
and IGFBP-1b are useful as a positive and negative index, 
respectively.

M. Yoshimizu (Faculty of Fisheries Sciences, Hokkaido 
University) reviewed status and control of diseases in 
chum salmon. Various infectious organisms affect the 
health condition of hatchery-reared salmon, but their 
impact on salmon migrating in the ocean has been poorly 
understood. Potential diseases causing mortality of 
chum salmon under wild conditions include the bacterial 
gill disease caused by Flavobacterium branchiophilum, 
bacterial kidney disease (BKD) by Renibacterium 
salmoninarum, furunculosis by Aeromonas salmonicida, 
and protozoan disease by Ichthyobodo salmonis. Epidemic 
prevention and control of diseases are essential for the 
sustainable management of chum salmon populations 
(Kasai and Yoshimizu 2018).

T. Kitagawa (Atmosphere & Ocean Research Institute, 
the University of Tokyo) examined the migration 
behavior of chum salmon in the Sanriku coast by using an 
“interactive” data logger technology. This new technology 
allows the recorded data (temperature and depth) can be 
exchanged among active data loggers on salmon migrating 
in the ocean, improving the recovery rate of data records. 
His future tagging research targets on high-seas chum 
salmon migrating from the Bering Sea to the coast of Japan 
to understand their migration behavior and environments 
(Kitagawa 2018).

Photo 7. H. Ueno (Faculty of Fisheries Sciences, Hokkaido 
University) estimated the potential habitat of chum salmon 
in the Western Arctic under a global warming scenario by 
using a bioenergetics model coupled with a three-dimensional 
lower trophic ecosystem model
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T. Azumaya (Photo 8) investigated factors affecting the 
migration of juvenile chum salmon by using a migration 
model. This migration model was driven by the active 
swimming of juveniles and the passive transport by the 
ocean currents which were outputted by a hydrodynamic 
model. His model could simulate the migration route of 
juvenile chum salmon from the Pacific coast of northern 
Honshu to the Pacific coast of Hokkaido. He confirmed 
both the passive transport by the ocean currents and 
the active fish swimming played an important role for 

Photo 8. T. Azumaya (Hokkaido National Fisheries Research 
Institute, FRA) tested various conditions for the successful 
migration of juvenile chum salmon by using  a hydrodynamic 
model

the successive inter-island migration of juvenile chum 
salmon. The model showed that as the speed of active fish 
swimming became larger, the number of juvenile chum 
salmon which could reach the coast of Hokkaido increased. 
The result suggests that the swimming performance of 
juvenile chum salmon is important for their successful 
migration and survival. Future model research should 
examine conditions that juvenile chum salmon can migrate 
from each coast of northern Japan to the Okhotsk Sea 
(Azumaya et al. 2018).

H. Araki (Research Faculty of Agriculture, Hokkaido 
University) tested to apply environmental DNA (eDNA) 
techniques to ecological studies of chum salmon. First of 
all, he examined the dynamics of chum salmon eDNA at a 
hatchery. He detected eDNA from hatchery waters used for 
eyed eggs and alevins, and the amount of eDNA increased 
with the fish development (Araki and Mizumoto 2018). He 
also observed eDNA in river water every hour. The number 
of DNA copies showed a positive correlation with the 
number of juvenile chum salmon migrating downstream. 
Chum salmon eDNA was also detected in the Bering Sea, 
although there was no spatial correlation between the 
observed CPUE of chum salmon and amount of DNA 
copies.

Figure 3. Chum salmon catch (weight in metric tonnes) anomalies by region, 1972–2017



Page 20 | NPAFC Newsletter No. 44 | September 2018

origin juveniles was 120 million fish (survival rate: 6.9%) for 
2010-year class, 240 million (survival rate: 14.9%) for 2011-
year class, but less than 75 million (survival rate: 2.8-4.2%) 
for the following year classes (2012, 2013, and 2014). 
There is a significant positive correlation between the 
abundance of Japanese hatchery chum salmon juveniles 
in the Okhotsk Sea and adult returns by brood year (Sato 
et al. 2018). This suggests that the year class strength of 
Japanese chum salmon may be determined during the 
early ocean life of juveniles migrating toward the Okhotsk 
Sea (Urawa et al. 2018a). 

It is essential to understand the survival mechanism 
of juvenile salmon in southern areas associated with a 
climate change. A cause for the low survival of 2012–2014 
year class chum salmon might be relatively cold SST in the 
coast of Hokkaido during the early coastal life in spring 
(Kasugai 2018, Miyakoshi 2018, Saito and Fukuwaka 
2018); and following rapid increase of SST in early summer 
(Saito and Fukuwaka 2018), which disturbed their growth 
and migration. On the other hand, on the Pacific coast 
of Honshu, there was a significant negative correlation 
between the coastal SST and the survival of chum salmon 
(Kawashima et al. 2018). The relationship between the 

Panel Discussion: Future Research for Sustainable 
Management of Chum Salmon

The catch trend of chum salmon is different by region 
(Figure 3). In Japan, the annual coastal catch of chum 
salmon was over the average (160,153 metric tons) 
between 1985 and 2010, but it was decreasing since 2004, 
and only 67,645 metric tons in 2017. In contrast, Russian 
catch rapidly increased since 2006, and 97,699 metric 
tons in 2017. In Alaska, chum salmon catch has been over 
the average (49,186 metric tons) since 1994, and 88,023 
metric tons in 2017. In Canada, chum salmon catch is 
almost below the average (12,524 metric tons) since the 
mid-1990s. In Washington, Oregon, and California, the 
catch was variable with no clear trend. Thus, the current 
status of chum salmon populations seems superior 
condition in northern areas, while variable or depressing in 
the southern areas (Saito and Fukuwaka 2018).

More than 80% of Asian chum salmon juveniles inhabit 
the Okhotsk Sea during the first summer and fall. The 
abundance of juvenile chum salmon recorded high levels 
(480–553 million fish) in 2012, 2013 and 2015 (Chistyakova 
and Bugaev 2016). The abundance of Japanese hatchery-

Figure 4. A conceptual scheme for understanding the survival mechanism of juvenile chum salmon during the early ocean life (Urawa 
et al. 2018a)
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survival rate of Hokkaido chum salmon and the coastal SST 
of the Okhotsk Sea during July was positive below 13°C but 
turned negative over 13°C (Kaeriyama et al. 2018). Recent 
unusual changes of SST in the coastal waters around 
northern Japan may affect the migration and survival of 
juvenile chum salmon.

The growth rate of juvenile chum salmon in the coastal 
waters may be an important factor in understanding their 
migration and survival (Honda et al. 2018). Simulations 
with a migration model indicate that the swimming speed 
of juvenile chum salmon affects their successful migration 
from Honshu to the coast of Hokkaido (Azumaya et al. 
2018). The swimming performance (migration speed and 
endurance) may be a key factor in understanding the 
oceanic migration and survival of juvenile chum salmon 
(Figure 4; Urawa et al. 2018a). Juvenile chum salmon 
need a strong swimming performance to migrate quickly 
in order to avoid lethal water temperatures in the coastal 
waters of Japan. Strong swimming performance may also 
facilitate juvenile salmon to search prey organisms, avoid 
from predators, and successfully migrate to their offshore 
destination such as the Okhotsk Sea. 

Beamish (2018) suggested an increased focus on 
maintaining hatchery production in changing ocean 
environments. A new approach would be resilience-
based and more adaptive to changing habitat conditions. 
Hatchery production would be continuously experimental 
to improve the early marine survival. An increased 
scientific interest is needed in optimizing hatchery 
production in the changing ocean ecosystems.

Future research subjects for the sustainable 
management of chum salmon are the followings:

1. Understanding the survival mechanism of juvenile 
chum salmon through field studies and alternative 
approaches: experimental verifications for 
growth and survival of juveniles under controlled 
conditions; models to identify conditions of 
juveniles for their successful migration to the 
Okhotsk Sea; IYS collaboration on the stock 
assessment of juvenile salmon in the Okhotsk Sea;

2. An innovation of hatchery techniques to increase 
the early marine survival;

3. Conservation of diversity and biological traits in 
regional populations;

4. Rehabilitation of river environments for the 
conservation of wild salmon;

5. Control of pathogenic organisms; and

6. Sustainable adaptive management of Pacific 
salmon based on the ecosystem approach.

The International Year of the Salmon is a good 
opportunity for researchers to work together to discover 
how best to manage chum salmon and other Pacific 
salmon in the changing ocean ecosystems.

Photo 9. Presenters and participants continued their argument for the resilience of salmon and researchers even during a dinner time
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Appendix. Program for 2018 IYS Local Symposium

Sustainable Management of Chum Salmon in Changing Environments 
A local symposium associated with the International Year of the Salmon (IYS)

Date: March 26, 2018 (9:00–17:30)  
Venue: Meeting Unit 4, Lecture Room Building (3rd floor), Shinagawa Campus, Tokyo University of Marine Science and 
Technology (4-5-7 Konan, Minato-ku, Tokyo 108-8477, Japan)

Program

09:00–09:10  Opening Remarks Shigehiko Urawa (Hokkaido National Fisheries Research Institute, FRA)
I. Keynote Presentation (Chair: Shigehiko Urawa)
09:10–10:00  International Year of the Salmon: Teaming up internationally to understand Pacific salmon production 

Richard J. Beamish (Department of Fisheries and Oceans Canada)
10:00–1010  coffee break
II. Status of Chum Salmon (Chair: Kazushi Miyashita)
10:10–10:30  Status of Pacific salmon production in the North Pacific Ocean 

Toshihiko Saito (Hokkaido National Fisheries Research Institute, FRA)
10:30–10:50  Status of chum salmon populations in Hokkaido 

Yasuyuki Miyakoshi (Salmon and Freshwater Fisheries Research Institute, HRO)
10:50–11:10  Genetic structure and population traits of chum salmon in Sanriku (Pacific coast of northern Honshu) 

Hideharu Tsukagoshi (Sanriku Fisheries Research Center, Iwate University)
III. Effects of Environmental Variability on Chum Salmon (Chair: Mitsuhiro Nagata)
11:10–11:30  Effects of environmental variability on reproduction of chum salmon in rivers 

Hirokazu Urabe (Salmon and Freshwater Fisheries Research Institute, HRO)
11:30–11:50  Effects of environmental variability on migration and survival of juvenile chum salmon in the coastal waters of 

Hokkaido Kiyoshi Kasugai (Salmon and Freshwater Fisheries Research Institute, HRO)
11:50–13:00  lunch time
13:00–13:20  Abundance and habitats of juvenile chum salmon and their adult returns in the Sanriku coast 

Takuya Kawashima (Iwate Fisheries Technology Center)
13:20–13:40  Survival conditions of juvenile chum salmon on the basis of their growth characteristics 

Kentaro Honda (Hokkaido National Fisheries Research Institute, FRA)
13:40–14:00  Status of Japanese chum salmon and their habitat environments in the high-seas ocean 

Shunpei Sato (Hokkaido National Fisheries Research Institute, FRA)
14:00–14:20  Effects of ocean variability on the distribution and abundance of chum salmon 

Hiromichi Ueno (Research Faculty of Fisheries, Hokkaido University)
14:20–14:40  coffee break
IV. Development of New Technologies to Advance Salmon Science (Chair: Yoshitaka Sasaki)
14:40–15:00  Development of growth indices for juvenile chum salmon 

Munetaka Shimizu (Faculty of Fisheries Sciences, Hokkaido University)
15:00–15:20  Control of diseases for the sustainable management of chum salmon 

Hisae Kasai (Faculty of Fisheries Sciences, Hokkaido University)
15:20–15:40  Migration behavior of chum salmon evaluated by data logger technologies 

Takashi Kitagawa (Atmosphere & Ocean Research Institute, University of Tokyo)
15:40–16:00  Migration routes of juvenile chum salmon simulated with a hydrodynamic model 

Tomonori Azumaya (Hokkaido National Fisheries Research Institute, FRA)
16:00–16:20  Application of environmental DNA to population studies of chum salmon 

Hitoshi Araki (Research Faculty of Agriculture, Hokkaido University)
16:20–16:40  coffee break
V. Panel Discussion (Chair: Masahide Kaeriyama, Arctic Research Center, Hokkaido University)
16:40–17:20  Future Research for Sustainable Management of Chum Salmon
17:20–17:30  Closing Remarks Kazushi Miyashita (Field Science Center for Northern Biosphere, Hokkaido University)
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INTERNATIONAL YEAR OF THE SALMON

By Mark Saunders 
IYS Director for the North Pacific

NPAFC holds the First International Year of the 
Salmon Workshop in Khabarovsk, Russia: Wrap-up 
summary and subsequent activities

Mark Saunders 
currently works for 
the NPAFC Secretariat 
as the Director for the 
North Pacific Region 
of the International 
Year of the Salmon 
(IYS) initiative. In 2016 
he retired from the 
Canadian Department 
of Fisheries and Oceans 

(DFO) where he headed up a Salmon, Aquaculture and 
Freshwater Ecology Division at the Pacific Biological 
Station in Nanaimo, BC, with staff working on salmon 
stock assessment, freshwater habitat, molecular 
genetics, fish health, and marine ecology. Mark has 
been active at NPAFC since 2009, serving as CSRS 
Chairperson from 2011–2014, and he is currently the 
Chairperson of the International Year of the Salmon 
(IYS) Working Group.

The North Pacific Anadromous Fish Commission 
(NPAFC) convened the First NPAFC-IYS Workshop on Pacific 
Salmon Production in a Changing Climate for two days, 
following its 26th Annual Meeting in Khabarovsk, Russia. 
Twenty-six oral presentations, including the three keynote 
oral presentations, and eight posters were presented. A 
total of 67 participants from Canada, Japan, Korea, Russia, 
and the USA, gathered in Khabarovsk on the banks of 
the Amur River on May 26–27. We welcomed 16 Russian 
participants, many of whom were new to the NPAFC 
and brought a wealth of knowledge. Oral and poster 
presentations given at the workshop are currently available 
at https://npafc.org/presentations-workshop-2018/. 
Extended abstracts are being compiled in Technical Report 
11, which will be available online in the fall. 

The IYS workshop in Khabarovsk is the first of a series 
of four IYS workshops that will be held in conjunction with 
NPAFC annual meetings through 2021. One of the reasons 
for hosting IYS workshops at successive annual meetings is 
to provide an opportunity to build awareness of the IYS in 
each NPAFC country and to encourage greater participation 
by researchers from host countries. 

I was both excited and nervous as this workshop 
represented the beginning of a new process that we expect 
to be transformative for our approach to research. NPAFC 
research is guided by a five-year Science Plan that includes 
goals and research themes. In the past, each country 
reported annually on activities related to each theme and 
in the final year of the plan the Science Sub-Committee 
summarized progress. This retrospective process was quite 
challenging. The current plan runs from 2016–2020 and 
was designed to complement the International Year of the 
Salmon (IYS) and its five research themes/outcomes. It was 
decided that annual IYS workshops would provide a good 
opportunity to document progress on each of the themes 
and facilitate continuous learning over the four years of 
the initiative.  

Continuous learning is an important element of the 
IYS, where over its lifetime we want to use a combination 
of research projects and Workshops/Symposia to achieve 
IYS outcomes that will collectively establish the conditions 
for the resilience of salmon and people. This first workshop 
focussed on the outcome “Status of Salmon”, framed 
for the North Pacific as “Status of Pacific Salmon and 
Steelhead Trout”. It will inform subsequent work over the 
next year to plan and seek funding for projects.

Often when we attempt to hold plenary sessions of this 
type, those most fluent in English often dominate. In this 
instance I was very pleased with the lively discussion and 
scientific debate that engaged people from every country, 
despite the fact that it was at the end of a very long week 
for most of us. 
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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 restoring, managing and sustaining 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.

As mentioned earlier, the “Status of Salmon” topic was 
a focus for the workshop. We learned that:

• Status appears to be documented to a degree in all 
regions, with at least catch statistics present to infer 
status

• Stocks are generally doing better in the north
• Some common trends in many stocks include 

declining size at age, and shifts to younger age 
classes 

• Chinook exhibit a general trend of poor status 
• North American and Russian chum and pink stocks 

are generally doing well or very well 
• Japanese and Korean chum have exhibited declines 

in recent years
• There is a gap in information on steelhead trout

It was agreed that the status of salmon in the North 
Pacific is not well understood and there is a need for 
collated and standardized data on the status of salmon 
to be made available. There is also a need for an atlas 
and other tools to tell the “salmon story” in simple and 
compelling ways to the informed public and the general 
public. 

I had the pleasure of chairing a panel discussion at the end of the two days where I asked:
What did we learn with respect to our research outcomes?

What gaps and resulting priorities did we identify?

Sue Grant giving her oral presentation about an introduction 
to Canada’s new state of the salmon program. 
Photo Credit: NPAFC Secretariat



September 2018 | NPAFC Newsletter No. 44 | Page 27

The “Pacific Salmon and Steelhead Trout in a Changing 
North Pacific Ocean” topic was thought-provoking, which is 
not surprising given the title of the workshop. We learned:

• There are a range of approaches being used in the 
western and eastern North Pacific to link climate 
and salmon production, and there is a need to 
synthesize these methods 

• Sea Surface Temperature is the common currency 
to examine local and regional linkages to a changing 
environment

• There is a need to investigate the mechanisms 
behind linkages to climate indices

• There is a need to resolve the "critical period 
hypotheses"

• Impact of competition is a key topic, especially if 
carrying capacity is reached

• Year class strength is set at different times 
depending on the ecosystem 

• That anomalous 2015–2017 conditions are breaking 
down long standing relationships with ocean and 
climate indices

• Continued warming of the North Pacific Ocean will 
likely affect migration routes and predicted available 
area for distribution in the future but to what 
extent? 

• There is improved understanding of chum migration 
in Japan and Korea 

• Pink/chum/sockeye are migrating into the Arctic and 
have potential as a sentinel species. An interesting 
human dimension project is underway to explore 
the impact of these changes on northern Indigenous 
Peoples. There is genetic work underway to 
determine where the sockeye and pink are coming 
from.

• There is increasing focus on linking behaviour of 
individuals to physiological triggers 

• Effects of freshwater extreme events are having 
significant impacts

• Algal blooms are affecting salmon populations and 
we could learn from documenting events across 
the basin. It is unknown what specifically triggers 
blooms.

The third topic covered the remaining three themes 
New technologies, Management, and Information systems. 
We learned: 

• Forty percent of salmon biomass in the North Pacific 
are hatchery fish

• Adaptive hatchery management will be needed in 
the face of uncertain environments 

• Japan is developing new strategies varying holding 
methods and time of release

• Survey indices can effectively predict returns 
when they survey a life history stage where cohort 
strength is set and subsequent ecosystems are 
stable

• There is a need to incorporate environmental 
conditions into forecasts

• There is a need for independent research for 
steelhead assessments

• There is a need to engage fisheries and resource 
managers in the IYS

Sergey Zolotukhin explaining his collection of rare postage 
stamps issued from 1980 to 2010 in the Soviet Union and 
Russian Federation dedicated to the protection of aquatic 
resources during the poster session. 
Photo Credit: NPAFC Secretariat

Participants at the first NPAFC-IYS Workshop. 
Photo Credit: NPAFC Secretariat

Scientists from our five member countries attend the 
workshop in Khabarovsk. Photo Credit: NPAFC Secretariat
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Mark Saunders giving his wrap-up presentation. 
Photo Credit: NPAFC Secretariat

Presenters and participants at the first IYS-NPAFC Workshop. Photo Credit: NPAFC Secretariat

There were several suggestions for improvement 
of workshop organization that should be mentioned, 
including: 

• We should consider using technology to make sure 
the broader community of scientists across the 
hemisphere have an opportunity to learn from these 
meetings. We publish abstracts from workshops and 
proceedings from symposia but there are additional 
ways to engage a broader audience. As a matter of 
course, we could be webcasting and recording talks 
so that people can watch them later. Facebook has 
the capacity to broadcast live and engage audiences 
if desired. Language is a barrier, but countries could 
add an interpreter soundtrack later. 

• Each talk should start with a Google Map that zooms 
into the area of interest for the talk 

• The task of providing a more detailed synthesis 
of what is learned from each session could be 
accomplished by:

•  Asking members of the Theme Counsel Groups to 
draft the synthesis for their related theme/outcome

• Ask presenters to assess the contribution of their 
work to the research theme/outcome 
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I would like to acknowledge the hard work of the 
Workshop Organizing Committee, particularly the co-chairs 
Alexander Bugaev and Shigehiko Urawa as well as NPAFC 
Secretariat staff, including Jeongseok Park, Jennifer Chang, 
Alanna Harlton and Mariia Artiushkina who did a great job 
in ensuring the workshop ran smoothly.

Organizing Committee 

• Alexander Bugaev, co-chairperson (Kamchatka 
Fishery and Oceanography Research Institute, 
Russia) 

• Ed Farley, Jr. (Auke Bay Laboratories, Ted Stevens 
Marine Research Institute, NMFS, USA) 

• Ju Kyoung Kim (Inland Life Resources Center, FIRA, 
Korea) 

• Denis Kotsyuk (Khabarovsk Department, TINRO-
Center, Russia) 

• Svetlana Naydenko (Pacific Scientific Research 
Fisheries Center; TINRO-Center, Russia) 

• Mark Saunders (International Year of the Salmon 
(IYS) North Pacific Steering Committee, Canada) 

• Shigehiko Urawa, co-chairperson (Hokkaido National 
Fisheries Research Institute, FRA, Japan) 

• Jeongseok Park (NPAFC Secretariat, Canada) 

I would like to particularly recognize Shigehiko Urawa 
who continues to be a force behind every NPAFC workshop 
with his excitement about the science and his unwavering 
commitment to keeping us on track with timelines!!

Time flies and planning is well underway for our 
second IYS Workshop that will be held in May 18–20, 2019, 
following our 2019 Annual Meeting in Portland, Oregon, 
USA. You can see the first call for this workshop entitled 
“Salmon Ocean Ecology in a Changing Climate” page 30 
We are pleased to be combining forces with the Salmon 
Ocean Ecology Meeting that is a fixture every spring in the 
Northeast Pacific. The three topic sessions will be: 

• Current status of salmon and their environments 
(Biological traits of key salmon populations; 
Migration and distribution; and Growth and 
survival)

• Salmon in changing ocean conditions (Linkage 
between salmon production, climate and ocean 
changes; Modeling the future for salmon)

• New technologies/integrated information 
systems for salmon research and management 
(New technologies; Integrated information and 
management system)

Prior to the 2nd Workshop in 2019, we will officially 
announce the International Year of the Salmon in 
Vancouver through an official media event on October 11th. 
It will feature official IYS announcements from dignitaries 
from NPAFC member countries and will bring together 
other partners from across the Pacific Rim to build 
momentum for the 2019 focal year. The primary objectives 
will be to generate awareness and support for the IYS with 
respect to outreach and research agendas. Speakers will 
include Canadian and US government officials, including 
the Honorable Jonathan Wilkinson, the Minister of 
Fisheries, Oceans and the Canadian Coast. Representatives 
from Japan, the Republic of Korea, the Russian Federation, 
the Province of BC and US state governments will also be 
invited. Three Local First Nations (Squamish First Nation, 
Tsleil-Waututh First Nation, and Musqueam First Nation, 
British Columbia, Canada) will be represented at the 
event, and Indigenous Peoples from other areas around 
the North Pacific may also attend. To start the event, there 
will be a performance by a local Indigenous dance group. 
At present, we are also investigating the possibility of 
streaming of the Opening Event on social media. For more 
information on event specifics and event updates, refer to 
the event description on Facebook.

I look forward to seeing all of you at the IYS opening 
event in Vancouver in October 2018 and in Portland, USA, 
in 2019—the focal year of the International Year of the 
Salmon.Hayato Saneyoshi presenting at the  poster session of the 

Workshop. Photo Credit: NPAFC Secretariat

Brian Riddell posing a question. 
Photo Credit: NPAFC Secretariat

https://www.facebook.com/yearofthesalmon
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ANNOUNCEMENT
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The Second NPAFC-IYS Workshop on

Salmon Ocean Ecology in a Changing Climate
Date: May 18‒20, 2019 

Venue: The Embassy Suite by Hilton Portland Downtown 
Portland, Oregon 97204-2726, USA 

Host: The North Pacific Anadromous Fish Commission 
Partner: The Salmon Ocean Ecology Meeting

ABSTRACT SUBMISSION DUE JANUARY 15, 2017

The North Pacific Anadromous Fish Commission (NPAFC; www.npafc.org) is pleased to invite you to the Second 
International Year of the Salmon (IYS) Workshop on “Salmon Ocean Ecology in a Changing Climate” to be held on May 
18‒20, 2019, at the Embassy Suite by Hilton Portland Downtown, Portland, Oregon, USA.  The IYS Workshop will bring 
together scientists, managers and other stakeholders to consider the current status and future of salmon and their habitats 
for the conservation of anadromous populations in a changing world. 

The International Year of the Salmon (IYS) is a multiyear 
initiative launched by the North Pacific Anadromous 
Fish Commission (NPAFC) and North Atlantic Salmon 
Conservation Organization (NASCO). The IYS provides an 
international framework for collaborative outreach and 
research focusing on “Salmon and People in a Changing 
World”. 

Topic Sessions

Topic 1. Current status of salmon 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 session is to understand and report: (1) the 
present status of Pacific salmon and their habitats, and (2) 
the factors influencing biological traits such as seasonal 
migration, distribution, abundance, growth, and survival.

1-1. Biological traits of key salmon populations 

There is a continuing need to maintain and improve 
monitoring of spawning escapement, catch, smolt 
production, demographics, and other biological 
information for potential use in the forecasting of salmon 
return strength or ocean survival. Long-term time series 
are particularly valuable in understanding linkages 
between climate and Pacific salmon production.

(Keywords: key populations, spawning escapement, 
catch, body size, fecundity, smolt production, and other 
biological/habitat traits)

1-2. Migration and distribution 

Anadromous salmon migrate in the ocean to maximize 
their growth and survival. Their seasonal migration and 
distribution are stock specific, and fundamental migration 
routes may be genetically fixed. Increasing information 
on seasonal ocean migration and distribution of key 
salmon populations contributes to: planning effective 
ocean monitoring surveys, better climate modelling and 
forecasting, better management to avoid incidental salmon 
bycatch, and efficient enforcement activities to protect 
salmon in the ocean.

(Keywords: seasonal migration model, migration 
mechanism, migration capacity, physical condition, 
bycatch, and others)

1-3. Growth and survival 

Variation in the early marine survival of Pacific salmon has 
been hypothesized to have a major role in determining the 
numbers of adults that return to spawn. However, there 
has been limited evidence to support this hypothesis. 
We need to understand the causes of mortality at each 
stage of the salmon life cycle and evaluate whether any 
particular life history period is critical. With the potential 
of limited food resources in the ocean, it is important 
to understand the implications of habitat use by Pacific 
salmon populations at various levels of abundance, the 
productive capacity of habitats for each life stage, and the 
potential implications of density dependent effects.

(Keywords: ocean entry, critical period, feeding, growth, 
density dependence, fish health, predators, prey 
organisms, SST, ocean habitat conditions, and others)
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Topic 2. Salmon in changing ocean conditions

Climate change may result in significant variability in 
the carrying capacity and usable habitat (distribution) 
of salmon in the ocean, potentially leading to expanded 
use of the Arctic Ocean, at least seasonally. An improved 
understanding of linkages between environmental 
changes and salmon production will help to anticipate the 
economic consequences of these changes. The objectives 
of this session are to: (1) understand and quantify the 
effects of environmental variability and anthropogenic 
factors affecting salmon distribution and abundance, and 
(2) project future changes with efficient models.

2-1. Linkage between salmon production, climate and 
ocean changes

In recent years, there have been increases in the 
abundance as well as shifts in the distribution of salmon 
in northern regions, but some decreases at the southern 
edges of distribution along the Asian and North American 
continents. This sub-session aims to examine how 
geographical shifts in salmon distribution and abundance 
are related to climate-induced changes in habitat/
environments operating at regional and local scales.

(Keywords: climate impact, marine survival mechanism, 
mismatch, carrying capacity, linkage between salmon, 
climate and ocean changes, and others)

2-2. Modeling the future for salmon

Reliable forecasting of salmon distribution, abundance and 
survival is important for sustainable resource management 
and for projecting future variations in production due to 
changing climate. Modelers are encouraged to develop 
statistical models as well as ecosystem models coupled 
with biophysical models to estimate the impact of climate 
change on salmon populations, and to create future 
scenarios for salmon distribution and abundance.

(Keywords: short-term and long-term forecast models, 
energy budget models, biophysical models, salmon runs, 
shift of distribution and abundance, and others)

Topic 3. New technologies/integrated information 
systems for salmon research and management

With recent advancements in technology and analytical 
methods, new tools are available to better study and 
manage salmon. The IYS aims to further advance in 
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 for the sustainable conservation of 
salmon in a changing climate.

3-1. 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.

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

3-2. Integrated information and management systems

The IYS seeks to develop integrated information/
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 deveop the 
integrated management systems including the ecosystem-
based management, the management strategy of harvest 
and escapements, the conservation of genetic units and 
diversity, the restoration and protection of habitat, the 
control of diseases and pollutions, and the renovation of 
enhancement/hatchery technologies.

(Keywords: integrated information system, ecosystem-
based management, management strategy of harvest and 
escapements, genetic conservation, habitat restoration 
and protection, control of diseases and pollutions, 
renovation of enhancement/hatchery technologies, and 
others)

Schedule:

January 15, 2019: Abstract submission due

Mid‒February 2019: Announcement of abstract 
selection to authors

Late‒February 2019: Second announcement of 
workshop and registrations 
including a program

May 18‒20, 2019: Workshop

June 30, 2019 Extended abstracts due

For more information: www.npafc.org



September 2018 | NPAFC Newsletter No. 44 | Page 33

NPFC

Exploring the North Pacific Together: 
potential for collaboration in science towards sustainable 
use and conservation of fisheries resources in the high seas

Aleksandr 
Zavolokin is the 
Science Manager 
of the North Pacific 
Fisheries Commission 
(NPFC) since 2016 
when he joined the 
NPFC Secretariat 
shortly after its 
establishment. 
Before that, he 
worked as a 

researcher and head of laboratory in the Pacific 
Research Fisheries Center (TINRO-Center) where he 
obtained a PhD in 2008 and a Doctor of Science degree 
in 2015. The main areas of his research include carrying 
capacity of the North Pacific, trophic interactions in 
marine pelagic communities and ecosystem modelling. 
Working in TINRO-Center, Aleksandr was actively 
involved in international scientific cooperation at the 
NPAFC, where he represented Russia on the Science 
Sub-Committee and the BASIS Working Group, and 
at the North Pacific Marine Science Organization 
(PICES). Currently being the Science Manager of the 
NPFC, he maintains close ties with the NPAFC and 
PICES to enhance cooperation of NPFC with these 
intergovernmental organizations.

By Aleksandr Zavolokin 
Science Manager 

North Pacific Fisheries Commission (NPFC)

Nearly 500 years have passed since Ferdinand 
Magellan, a Portuguese explorer, discovered for the world 
the vast expanse of the Pacific Ocean when he crossed it 
in his 98-day valiant voyage. From that time to nowadays, 
mankind has greatly advanced in the exploration (and 
exploitation) of the Pacific Ocean including oceanography, 
geology, marine biology and other areas. However, a lot of 
blank spots in some, if not all, of these areas still exist.

The Pacific Ocean supports many important 
commercial fisheries, with the North Pacific, in particular 
its western part, considered as one of the most productive 
areas in the world which provides the highest harvest 
(FAO statistics). The fisheries resources of the North Pacific 
high seas are managed by several Regional Fisheries 
Management Organizations (RFMOs) which deal with tuna 
species (WCPFC and IATTC), Pacific salmon and steelhead 
trout (NPAFC) and other species (NPFC, available from 
the NPFC website at https://www.npfc.int/about_npfc). 
Despite a long history of research by these RFMOs as 
well as by other intergovernmental organizations (e.g., 
IWC, PICES) and the North Pacific rim countries, many 
major issues about dynamics of fisheries resources and 
functioning of marine ecosystems remain unclear. In 
such a huge area as the North Pacific which is more than 
30 million square miles, international and cross-sectoral 
cooperation becomes of special importance.

Recognizing that, the NPFC makes efforts to establish 
close ties with other regional organizations with similar 
mandates and areas of interest to enhance the capability 
in the performance of its duties. The NPAFC has been 
recognized one of key partners for the NPFC. The 
organizations largely overlap in the area of application and 
membership that creates a potential for cooperation in 
both science and compliance, or enforcement.

The NPFC is one of the newer RFMOs in the world 
established in 2015 to bridge the gap in management of 
fisheries resources and ecosystems in the North Pacific. 
The Commission has made significant progress during 
the first two years of its operation (available at https://
npafc.org/wp-content/uploads/NWSL43.pdf#page=3). 

However, due to its newness, it is still at an early phase of 
development and faces a countless number of challenges. 
Many of those challenges are related to the lack of 
knowledge about species of NPFC interest and ecosystems 
in which they occur.

Currently there are eight species recognized by the 
NPFC Scientific Committee (SC) as its priority: North Pacific 
Armorhead Pentaceros wheeleri, Splendid Alfonsino 
Beryx splendens, Pacific Saury Cololabis saira, Neon Flying 
Squid Ommastrephes bartramii, Japanese Flying Squid 
Todarodes pacificus, Chub Mackerel Scomber japonicus, 
Spotted Mackerel Scomber australasicus, Japanese 
Sardine Sardinops melanostictus. They all have very wide 
distribution in the ocean and migrate long distances for 
foraging and spawning. The NPFC Members have been 
studying these species for decades and regularly conduct 
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research surveys in the high seas, however, covering the 
whole area seems to be too challenging for one country 
and it can only be achieved through collaborative efforts.

Such an opportunity may come with the NPAFC 
multinational large-scale survey in the North Pacific 
planned between 2019–2021 as a signature project of the 
International Year of the Salmon (IYS). Although it is aimed 
to boost salmon research, all other, non-salmon species 
caught during such expeditions are always collected and 
recorded. 

Following the SC’s recommendation, the NPFC 
decided to take advantage of the multinational survey 
to be conducted by the NPAFC and considers joining the 
project. To find out potential outcomes, Dr. Oleg Ivanov 
of Russia, with assistance from the NPFC Secretariat, 
recently reviewed Russian surveys conducted in the North 
Pacific in the past, from 1969 to 2017 (see Ivanov, O., A. 
Zavolokin. 2018. Increasing Outreach: Non-Salmon Species 
In The Subarctic North Pacific. NPAFC Technical Report 
No.11). Amazingly, almost 1,000 species under the NPFC 
mandate have been found in this research. Of course, most 
of them are just potential species of interest at this time, 
however, all eight priority species were caught during that 
period. That provides a great opportunity to fill gaps in our 
knowledge.

According to the review, Pacific Saury and Neon Flying 
Squid are widely distributed over the subarctic surface 
waters of the North Pacific Ocean. Chub and Spotted 
Mackerels, Japanese Sardine and Japanese Flying Squid 
are most abundant in the western North Pacific. They all 
are straddling stocks and have high abundance in both 
high seas and the exclusive economic zones of Japan and 
Russia. Most catches of Splendid Alfonsino occurred in the 
Emperor Seamounts area, but some fish were caught in 
the western North Pacific. Armorhead was also caught a 
few times in the central and western parts of the area.

Participation of the NPFC in the IYS survey could be 
beneficial for the both organizations. Potential outputs for 
the NPFC from joining the project could include improved 
knowledge about distribution, migration and stock 
identification of its priority species. Comprehensive data 
from the survey can be used for validation and adjustment 
of models including ecosystem models, suitable habitat 
models and others. New biological information for priority 
and other species of fish and squids, and other data 
related to oceanography, fish diets and zooplankton can be 
collected.

The IYS could also benefit from cooperation with the 
NPFC through increased outreach and higher involvement 
of regional stakeholders, collaborative studies on marine 
ecosystems and modelling, development of integrated 
information systems and strengthened ties between the 
NPAFC and NPFC. It could be of direct benefit to Canada, 
Korea, Japan, Russia, and the USA as they are members of 
both the NPAFC and NPFC.

The planned multinational large-scale survey is going 
to be a unique signature event that would make the IYS 
truly international. Such an expedition covering the huge 
area from Asia to North America has never happened in 
the North Pacific, and most likely anywhere in the world. 
Meanwhile the NPFC and NPAFC have started developing 
a formal agreement for cooperation, a Memorandum of 
Cooperation, this joint activity would be an excellent first 
practical step towards making the agreement work and 
advancing collaboration between two organizations.

Note: All opinions and statements in this article are 
those of the author and do not necessarily represent the 
position of the NPFC or its Members.

Aleksandr Zavolokin presenting a study on non-salmon 
species in the subarctic North Pacific at the First IYS workshop 
in Khabarovsk, Russia. Photo credit: NPAFC Secretariat

Somewhere in the North Pacific. Photo credit: Alex Zavolokin
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DIRECTOR'S DESK

Reading Through the SOFIA-2018:  
What is New in the World Fisheries and Aquaculture

Every two years since 1994, the Food and Agriculture 
Organization of the United Nations (FAO) produces 
the State of World Fisheries and Aquaculture report, 
abbreviated as SOFIA. According to the FAO statement on 
the SOFIA web page (http://www.fao.org/fishery/sofia), 
this premier advocacy document is published to provide 
policy-makers, civil society and those whose livelihoods 
depend on the fisheries-sector a comprehensive, objective, 
and global view of capture fisheries and aquaculture, 
including associated policy issues. The year of 2018 was 
no exception. Some member countries at the 33rd session 
of the FAO Committee on Fisheries (COFI) expressed 
dissatisfaction by the fact that SOFIA-2018 was not 
released prior to the first day of the session. However, the 
release date is understandable as the FAO Secretariat had 
to prepare this substantial publication in six official FAO 
languages in a brief time because all relevant statistics and 
FAO subcommittees’ reports only became available in the 
first quarter of 2018 (Figure 1). In addition, I hope, the 
recent publication will guarantee the readers’ attention to 
this brief review of the SOFIA-2018 report.

In general appearance, the SOFIA-2018 report is similar 
to the reports issued since 2010, with 200+ pages, and 
notably distinct by enhanced graphic design. The first 
part of the report traditionally presents the World Review 
based on FAO’s official information concerning the current 
status, recent trends, and prospects in the fisheries and 
aquaculture sector. According to the SOFIA-2018, the 
global fish production, which includes fish, crustaceans, 
molluscs, and other aquatic animals (besides aquatic 
mammals, crocodiles and caimans among reptiles, and 
aquatic plants), peaked at about 171 million tonnes in 
2016. This is a new record value representing almost a 
1.5% increase over the previous year. Meanwhile, the 
world capture fisheries do not contribute to the growth. 
Since 1992, capture fisheries production remains relatively 
stable, varying in the range of 85.22–93.83 million tonnes. 
Capture fisheries harvest decreased from 92.66 in 2015 
to 90.91 million tonnes in 2016. It should be mentioned, 
that over 33% of global fish stocks are considered to 
be overfished, a share that has been increasing over 
time, and is difficult to imagine, if you deal mostly with 
predominately sustainable fisheries in the North Pacific 
Ocean. 

In contrary, aquaculture production first exceeded 
80 million tonnes and represented 47% of the global fish 
production, and up to 53%, if non-food uses (including 
a reduction to fishmeal and fish oil) are included. 
Aquaculture was also the source of 96.5% of the total 
31.2 million tonnes of wild-collected and cultivated 
aquatic plants, mostly seaweed. The total first sale value 
of fisheries and aquaculture production in 2016 was 
estimated at US$362 billion, of which US$232 billion was 
from aquaculture production. Marine (79.3 million tonnes) 
and inland (11.6 million tonnes) fisheries, together with 
inland (51.4 million tonnes) and marine (28.7 million 
tonnes) aquaculture, provided growth of per capita fishery 
production consumption in the world up to 20.3 kg/
annum. The annual growth rate of food fish consumption 
has surpassed that of meat consumption from all 
terrestrial animals and outpaced human population 
growth between 1961 and 2016. In 2016, 88% of the total 
fish production (151 million out of 171 million tonnes) was 
for direct human consumption. This share has increased 
significantly in recent decades, as it was 67% in the 
1960s. SOFIA-2018 authors mention that some additional 
information became available in comparison with previous 
issues. Sometimes, this additional data can contribute to a 
growing trend in specific catch and production indicators. 

Figure 1. A participant of the 33rd COFI meeting collects a personal 
copy of the SOFIA-2018 in the FAO Headquarters in Rome, Italy. 
Photo credit: ©FAO/Giuseppe Carotenuto

By Vladimir Radchenko 
Executive Director, NPAFC
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Among the fishing regions, the northwestern Pacific 
Ocean continues to be the most productive fishing area, 
with catches of 22.4 million tonnes in 2016, slightly higher 
than in 2015 and 7.7% above the average for the decade 
2005–2014. Undoubtedly, the leading role of this fishing 
area will be strengthened with further development of 
small pelagic fish (sardine, saury, and mackerel) harvesting 
in the future years. In the Northeast Pacific, fishery catches 
in 2016 were also higher than the average for 2005–2014 
thanks to good catches of walleye pollock, Pacific cod, 
and North Pacific hake. Correspondingly, walleye pollock 
was the top capture fishery species in 2016 (3.476 million 
tonnes harvested), which was higher than its frequent 
competitor, Peruvian anchoveta (3.192 million tonnes). 
Skipjack tuna occupy the honorary third place with 2.830 
million tonnes harvested in 2016. Likely that is why authors 
put this fish on the SOFIA-2018 cover (Figure 2).

Figure 2. Multilingual issues of the SOFIA-2018 in the lobby of the FAO 
conference hall. Photo credit: ©FAO/Giuseppe Carotenuto

Figure 3. Dr. Manuel Barange chairs the COFI-33 side event on the 
FAO Atlas of AIS-based Fishing Footprint and Effort. 
Photo credit: ©FAO/Giulio Napolitano

Unfortunately, Pacific salmon were not included in the 
summary table on marine catch production by species and 
genera despite several recommendations submitted to FAO 
by the NPAFC Secretariat in 2014–2016. Otherwise, Pacific 
salmon with total catch of 853 thousand tonnes in 2016 
would occupy the 18th place in this table as the genera 
Oncorhynchus just after jumbo flying squid, or even pink 
salmon with total catch of 353 thousand tonnes in 2016 
would occupy the fourth place from below as a single fish 
species. Likely, disregarding Pacific salmon is due to the 
significant and estimated portion of hatchery fish in Pacific 
salmon catches. Together with aquacultured Atlantic 
salmon (2.248 million tonnes in 2016) and rainbow trout 
(814 thousand tonnes), salmonids are within the top six 
fish families, together with cyprinids, scombroids, clupeids, 
gadoids, and cichlids, which provide nutrition to human, 
and among the top four families for actual marine fish. 

More than 59.6 million people were engaged in the 
primary sector of capture fisheries and aquaculture on a 
full-time, part-time, or occasional basis in 2016 including 

Twenty-five pages of the World Review are devoted 
to the post-harvesting processes including fish utilization 
and processing, fish trade and commodities, and fish 
consumption. Regrettably, despite all recent improvements 
in fish processing and distribution practices, loss or 
wastage between landing and consumption still accounts 
for an estimated 27% weight of landed fish. In the 

19.3 million in aquaculture and 40.3 million in capture 
fisheries. The proportion of employment between capture 
fisheries and aquaculture gradually changes from 83% and 
17% in 1990 to 68% and 32% in 2016. In the SOFIA-2018 
report, dynamics of employment in the fisheries sector is 
also reported by regions and main countries. 

The total number of fishing vessels in the world was 
estimated to be about 4.6 million while only 61% of all 
fishing vessels were motorized and only about 2% of them 
(44,600 vessels) were 24 m long and larger. The Asian 
countries have nearly 80% (2.282 million vessels) of the 
reported motorized fleet under their flags in 2016. The 
largest absolute number of unpowered vessels, over 1.208 
million, are also concentrated in Asia. As we can see, there 
is a lot to do in the frame of the FAO Global Record of 
Fishing Vessels, Refrigerated Transport Vessels and Supply 
Vessels project, which was launched in April 2017 and is 
expected to close the information gap on vessels carrying 
out fishing and fishing-related activities. To estimate the 
magnitude and create a global, high-resolution map of 
fishing efforts in the World Ocean by statistical regions, 
the FAO with several partner organizations are producing 
an Atlas of AIS (Automatic Identification System)-based 
fishing footprints. A side event was chaired by the 
Director of FAO Fisheries and Aquaculture Policy Division, 
Dr. Manuel Barange to present this project to the 33rd 
COFI participants and discuss strengths and limitations 
of measuring fishing effort from AIS on Friday, July 13 
(Figure 3). It should be noted that the AIS-based datasets 
contain information on larger motorized vessels only and 
characterise vessels’ position, not activity.
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society and other institutions over the next 15 years 
(2016–2030). Several SDGs are directly relevant to 
sustainable development of the fisheries and aquaculture, 
and SDG 14, Conserve and sustainably use the oceans, 
seas and marine resources for sustainable development, 
expressly focuses on the oceans. While the preceding 
SOFIA report issue contains mostly an overall description 
of the UN 2030 Agenda, its implementation is a main 
theme that resonates through the whole SOFIA-2018.

The First Global Integrated Marine Assessment was 
published in 2016 as the outcome of the first cycle of the 
Regular Process for Global Reporting and Assessment 
of the State of the Marine Environment, including 
Socioeconomic Aspects. Considering Pacific salmon, the 
first report in the framework of the Regular Process was 
not comprehensive enough. In general, the first report, like 
dozens of multi-authored monographs, reflects opinions 
of a small group of contributors based on specific studies 
and fragmental data rather than a review of agreed mutual 
understandings on described issues. Thus, Chapter 36C 
“The North Pacific” describes the stock conditions of Pacific 
salmon as extremely poor based on examples of British 
Columbia coho and Japanese cherry salmon stocks. The 
table on interregional comparison of levels in biomass or 
abundance indices of fishes and invertebrates since 2003 
comparing to 1990-2002 shows decline or “no changes” 
status for pink salmon, while this salmon reached the 
highest level of abundance in 2009, 2011, 2013 (Figure 5), 
and likely again in 2018, at least in Russia. Chapter 13 “Fish 

fish trade section, a brief review on salmon and trout 
commodity is presented. Since 1976, trade in salmon has 
increased at an average of 10% per year in value terms. 
Since 2013, it is the largest fish commodity by value 
(18.1% of the total) while its share in weight does not 
exceed 7.4%. The report lists several factors supporting 
high salmon production demand and high retail prices all 
around the world. International marketing campaigns, 
product innovation, and advances in logistical and 
production technology have helped to establish salmon as 
a popular fish market item. However, SOFIA-2018 does not 
mention emerging challenges, which salmon aquaculture 
recently met after abundant farmed salmon escapes 
in the US Gulf Islands in August 2017, and in southern 
Chile in July 2018. Potential negative effects by escaped 
farmed salmon on local water ecosystems arouse public 
and environmental organizations’ concerns and may give 
rise to establishing new legislative restrictions, e.g., ban 
on Atlantic salmon farming along the Washington State 
coasts, which was adopted by the State Senate in March 
2018. These circumstances may impact farmed salmon 
production, demand, and prices in the nearest future. 

The last section of the World Review describes 
contributions of fisheries to achieving the United Nations’ 
2030 Agenda for Sustainable Development and its 17 
Sustainable Development Goals (SDGs) adopted by the 
United Nations in September 2015 (Figure 4). Seventeen 
aspirational objectives with 169 targets will guide the 
actions of governments, international agencies, civil 

Figure 4. The FAO events and milestones to achieve the 2030 Agenda. Adopted from the SOFIA report, p. 77 (FAO 2018)
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Stock Propagation” contains no information on Pacific 
salmon from the Asian side of the North Pacific. These 
circumstances create certain responsibilities to the NPAFC 
to provide relevant information to the Second Global 
Integrated Marine Assessment. The Secretariat has already 
submitted to UN DOALOS a view on lessons learned from 
the first Regular Process cycle and contributed to an 
inventory of available information on recent and ongoing 
assessments with a review on the NPAFC statistics data 
files, which contains Pacific salmonid catch and hatchery 
release data available through open access. The next task 
will be communicating with experts engaged in the report 
writing after the Regular Process regional North Pacific 
workshop in Palau in August 2018.

As one of the main events related to the SDGs 
implementation, the SOFIA-2018 report lists the UN 
Ocean Conference that was held at the UN Headquarters 
in June 2017. The Ocean Conference outcomes included 
adoption of a Call for Action which focuses on concrete 
and action-oriented recommendations and more than 
1,420 voluntary commitments for future work related 
to the implementation of SDG 14 available at https://
oceanconference.un.org/commitments/. If you sort 
the pool of commitments using keyword “salmon”, 
the results contain only 10 items (one of them due to 
geographical name of the river). From the remaining 9 
items, two-thirds are related to salmon farming, including 
commitments presented by Cermaq, Marine Harvest, and 
other companies engaged in salmon farming. It looks like 
pen farming remains the most problematic area in the 
salmon-related management. Three of nine commitments 
are submitted from Canada including the governmental 
Oceans Protection Plan launched in November 2016 and 
project Ocean Data for Ocean Stewardship by Ocean 
Networks Canada, our partner in the implementation of 
the International Year of the Salmon (IYS). 

A considerable part of the SOFIA-2018 report is 
devoted to the relationship of fisheries and biodiversity. 
Since the Convention on Biological Diversity (CBD) entered 
into force in December 1993, biodiversity considerations in 
relation to management of fisheries and aquaculture have 
been focused on policies and actions for the conservation 
of threatened species and vulnerable habitats. In the 
SOFIA-2018 report, the second part, traditionally titled 
“Selected Issues in Fisheries and Aquaculture” in previous 
recent SOFIA issues, was renamed to “FAO Fisheries and 
Aquaculture in Action” and became more contextual and 
balanced. Currently, Part 2 presents the position on key 
work areas for which global strategies are established by 
the FAO, including mainstreaming biodiversity in fisheries 
and aquaculture. As emphasized in the report, maintaining 
biodiversity is critical to meeting the objectives of the 
three pillars of sustainability—environmental, social, 
and economic. Many regional fisheries management 
organizations (RFMOs) and national fishery authorities 
have updated their management instruments to 
incorporate more proactive management rules for species 
and habitats of conservation concern. Considerable 
attention is paid to aquatic protected areas for biodiversity 
conservation. It is the goal of SDG target 14.5, that at least 
10% of coastal and marine areas should be conserved 
by 2020. According to the IUCN Global Marine and Polar 
Programme website, Marine Protected Areas (MPAs) 
totaled 6.35% of the World Ocean, including 1.89% of 
exclusively no-take zones in September 2017 (Figure 6). 
At the same time, there is a mutual understanding among 
the FAO members that MPAs should be integrated within 
broader fisheries management frameworks. “Implemented 
in isolation, MPAs can result in shifting of fishing pressure 
to areas that lack adequate management measures or 
may have significant impacts on the livelihoods and food 
security of fisheries-dependent communities”.

Figure 5. Total pink salmon harvest (thousand tonnes & million fish) and average body weight (kg) in catches by the NPAFC member countries, 1925–
2017. Blue columns—numbers, red columns—weight. Data from the NPAFC data files (https://npafc.org/statistics/)
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Figure 6. Official map of Marine Protected Areas as of September 2017. Source: IUCN Global Marine and Polar Programme (iucn.org/marine)

The NPAFC Convention completely prohibits directed 
fishing for anadromous fish and retention on board 
a fishing vessel of anadromous fish taken, even as an 
incidental taking in a fishing activity directed at non-
anadromous fish. Seemingly, more restrictive conservation 
measures are impossible. However, there are some areas, 
where increased attention to a problem could bear fruit 
and eventually promote the Commission’s role in marine 
biodiversity conservation. Potential “ghost fishing” remains 
an important problem for conservation of salmon, other 
pelagic fish, and even cetaceans in the North Pacific Ocean. 
About fifty vessels conducting IUU high seas driftnet 
fishing operations were sighted in the North Pacific Ocean 
in the past 25 years. There have been more than 10 cases, 
when illegal driftnet vessels have cut their nets loose in 
the water, discarded it, and fled the area, just as the patrol 
vessel or surveillance aircraft approached. In the World 
Ocean, the FAO estimates that one-tenth of all marine 
litter is lost or discarded fishing gear—equaling 640,000 
tonnes annually. NPAFC could support the requirement 
of the Code of Conduct for Responsible Fisheries on 
marking of fishing gear that is used in the Convention Area. 
Boarding groups might pay additional attention to the 
fishing gear marking issue during their inspection of fishing 
vessels within the Convention Area. This is a potential topic 
for discussion by the Committee on Enforcement that, 
according to the ENFO Terms of Reference, can develop a 
recommendation to the Commission for additional action 
to be taken by the Parties to ensure effective and diligent 

enforcement and inspection. The NPAFC support of the 
Global Record of Fishing Vessels… and the FAO Atlas of AIS-
based Fishing Footprint and Effort also would be helpful for 
enforcement purposes. 

SOFIA-2018 lists examples of initiatives and measures 
adopted by RFMOs to combat IUU fishing to highlight 
their efforts in the fight against this global problem. 
The list includes such items as the Port State measures, 
IUU vessel lists, usage of satellite aperture radar for 
enforcement purposes, information sharing on particular 
areas or species, functioning of the Enforcement 
committees, actions to promote compliance by non-
Contracting Party vessels, procedures for application of 
sanctions, participative discussions with nongovernmental 
organizations, capacity building activities to support the 
implementation of relevant measures, regular evaluation 
and monitoring of compliance by Contracting Parties, 
and performance reviews to provide comprehensive 
analysis of compliance and enforcement and to improve 
the functioning of RFMOs (Figure 7). It is encouraging to 
see that the NPAFC applies all tools and measures listed 
above. While the NPAFC Convention prohibits directed 
fishing for anadromous fish in the Convention Area, other 
items related to vessel monitoring systems in conjunction 
with catch documentation schemes, catch reporting and 
transshipment notification, and vessel authorization 
and licensing requirements are not applicable to the 
Commission’s activities. As for the market-related 

https://www.iucn.org/marine
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measures, the Certificate of Origin Program was one of 
the first to be considered in depth by the NPAFC at the 
first annual meetings. After review of the situation with 
Pacific salmon trade and detailed information on import 
and export of salmon products, no evidence was shown 
that illegally caught salmon from the Convention Area 
were sold on the World fish market. In 1995, the NPAFC 
Parties agreed that it is not necessary to spend financial 
and human resources to further development of the 
Certificate of Origin Program. However, there was a mutual 
understanding that the issue could be raised again on 
future meeting agendas, if necessary.

Growing attention is given to such biodiversity 
conservation aspects as the world’s aquatic genetic 
resources (AqGR). The SOFIA-2018 report emphasizes 
the value of AqGR for increased production, resilience, 
efficiency, and profitability in capture fisheries and in 
aquaculture. The FAO currently undertakes efforts to 
organize reporting and collecting information on the 
status, trends and drivers affecting genetic resources by 
main commercially fished/farmed species and areas. A 

recently organized Technical Working Group on Aquatic 
Genetic Resources drafted the state of the world report 
summarizing information from thematic background 
studies on incorporating genetic diversity and indicators 
into statistics and monitoring of farmed aquatic species 
and their wild relatives, genome-based biotechnologies 
in aquaculture, genetic resources for farmed seaweeds, 
freshwater macrophytes, and for microorganisms of 
current and potential use in aquaculture. The draft report 
is available at www.fao.org/aquatic-genetic-resources/
background/sow/background-studies. In the context 
of reporting on the state of the world’s AqGR, the COFI 
recognized a number of issues for future attention, 
including “the lack of capacity in genetic characterization 
of farmed species and strains used in aquaculture, the 
long-term investment required for genetic improvement 
and the need for comprehensive guidelines on approaches 
on a range of genetic improvement options”. 

Climate change impacts and responses are one of 
the main topics of the SOFIA report’s Part 3 “Highlights 
of ongoing studies”, discussing global issues and reviews 
possible solutions and strategies. On the generalized 
map of projected impacts and vulnerabilities associated 
with climate change (Figure 8), the North Pacific is in 
relatively favorable conditions. Increases in fish biomass 
in northern areas and continuing northward expansion of 
fish communities are predicted under the climate change, 
which may increase fish catches at high-latitudes but 
lead to economic disruptions and jurisdictional tensions 
due to re-distribution of some important fishery stocks. 
At the same time, the southernmost part of the NPAFC 
Convention Area that overlaps the subtropical gyre 
domain will come under much greater pressure of global 
warming with the growth of thermal stratification, decline 
in primary production, consequent expansion of low 
productivity areas, and reductions in fish catch. The coastal 
ecosystems of southern West Coast of the Convention 
Area will also suffer from progressive water acidification 
affecting, among others, shellfish aquaculture and from 
the predicted, highly fluctuating intensity of the astern 
Boundary Upwelling Systems. These predictions mostly 
agree with the opinions of salmon researchers which 
were recently reported at the First NPAFC-IYS Workshop in 
Khabarovsk on "Pacific Salmon Production in a Changing 
Climate" in May 2018. It seems that the long-term climate 
warming trend has been reinforced since the last climate-
oceanological regime shift (see Beaugrand et al. 2015), and 
all expectations of climate “normalization” may be related 
to the next regime shift only.

Other topics of the SOFIA report’s Part 3 include 
small-scale fisheries and aquaculture, assessment of global 
aquaculture potential, seafood market analysis with a 
value chains and consumer protection mechanisms, ocean 
pollution, and social issues in fisheries and aquaculture. 

Figure 7. Examples of initiatives and measures adopted by the 
regional fisheries management organizations (RFMOs) to combat IUU 
fishing. Adopted from the SOFIA report, p. 101 (FAO 2018)
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Figure 8. Examples of projected impacts and vulnerabilities associated with climate change in ocean subregions (top), with examples of risks to fisheries 
from observed and projected impact (bottom). Adopted from the SOFIA report, p. 133 (FAO 2018)

Although it has no direct relations to the NPAFC activities, 
it was interesting to know that salmon and trout 
aquaculture consumes 9% of industrial aquaculture feeds, 
which was 48 million tonnes in 2015 (Figure 9). Taking into 
account Atlantic salmon and rainbow trout aquaculture 
production of 3.062 million tonnes in 2016, it means that 
farmed fish consume about 1.4 times their body weight by 
the end of a farming cycle. Very similar to estimates I heard 
from staff while visiting Atlantic salmon farming facilities 

of the Marine Harvest ASA in the Okisollo Channel in June 
2018. At the same time, wild salmon consume 68.6-85.3% 
of their body weight every month in the summer and 
autumn (e.g., Volkov 2016). An individual will consume 
about 4-5 times their body weight during a six-month 
warm season every year. This apparent contradiction may 
be explained by bearing in mind that the aquaculture feeds 
are measured in a dry weight, and natural salmon food in a 
wet weight.
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Figure 10. Chairperson of the COFI 33, Mr. William Gibbons-Fly chairs 
the session with the IYS pin on suit jacket lapel. Photo from the 
conference hall screen. Photo credit: NPAFC Secretariat
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Part 4 “Outlook and emerging issues” begins with 
a section describing the Blue growth initiative from 
the standpoint of economic analysis. The Blue growth 
initiative is entirely based on the ecosystem approach and 
ecosystem service concepts and dedicated to the principle 
that ecosystem services provided by aquatic ecosystems 
are fundamental to human well-being. Theoretically, 
the Blue growth Initiative incorporates three main 
types of action based on a theory of change: enabling, 
transforming, and mainstreaming, where enabling 
means capacity development and social mobilization, 
transforming—implementing pilot projects to identify 
the most appropriate interventions and mainstreaming—
embedding appropriate policies, practices, incentives and 
technologies into public programmes and private-sector 
operations. This looks similar to the result-based approach 
described in Mark Friedman’s (2015) book “Trying Hard is 
not Good Enough” and, with Mark Saunders’ insistence, 
also underlying the International Year of the Salmon 
(IYS) implementation. Unfortunately, the IYS still is not 
mentioned among capacity-building projects in the 
SOFIA report. However, our PowerPoint presentation 
with the NASCO Secretary Emma Hatfield at the Regional 
Fishery Body Secretariats’ Network (RSN) meeting in day 
before the 33rd COFI session informed colleagues from 
the worldwide RFMOs/RFBs network, including the RSN 
Secretary Dr. Piero Mannini, who reports to COFI on global 

and regional processes in fisheries and aquaculture. Even 
Chairperson of the COFI 33, Mr. William Gibbons-Fly saw fit 
to wear the IYS lapel pin while chairing the session (Figure 
10).

In general, SOFIA-2018 reported on the significant 
growth of global fish production, this time, due to rapid 
growth in aquaculture. This growth is underpinned by 
the high seafood demand in the world, and a general 
growing trend that is expected to continue in the future. 
However, future growth will require overcoming challenges 
in several fields. Continued progress in strengthening 
fisheries management regimes must be ensured, especially 
in relation to the previously mentioned one-third part of 
stocks which are overfished. Deployment of advanced 
technologies in fishing and catch processing should help 
reducing discards, catch losses and waste while new 
technics in monitoring fisheries and engaging of coastal 
communities will tackle problems like IUU fishing and 
pollution of aquatic environments. Advanced research 
is necessary to mitigate the negative impact of climate 
change. And all these tasks cannot be performed without 
building effective partnerships in policy and management 
coordination between countries and international 
organizations.
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OUTGOING CHAIRPERSON OF THE CSRS WGSA

Reflections on the CSRS Working Group on 
Stock Assessment: a conversation with outgoing 
chairperson Jim Irvine

2018 was the final year for Dr. James (Jim) Irvine 
to chair the CSRS Working Group on Stock Assessment 
(WGSA). Since he has chaired this group for quite some 
time, the Secretariat decided to catch up with him and ask 
him about his time with the Working Group. — Editor

1. How long have you served as Chairperson of the 
Working Group on Stock Assessment (WGSA), and what 
are some of the most important achievements of the 
WGSA during your leadership? 

I believe the first year that I chaired the WGSA was 
2003. In those days CSRS met twice a year and it was not 
uncommon to have two co-chairs for working groups. 
Initially, I co-chaired the WGSA with Dr. Doug Eggers 
and later with Dr. Eric Volk, both from Alaska. When we 
updated the terms of reference for CSRS in 2013, we 
decided to have only one chair for each working group, and 
I have acted as sole chair since then.

The greatest achievement for me has been the posting 
of publicly available marine catch and hatchery release 
data. The NPAFC is the official source of these data for 
the entire North Pacific. When I first became involved 
with the NPAFC, the Commission published these data in 

James (Jim) Irvine has been a research scientist with Fisheries and 
Oceans Canada (DFO) since obtaining his PhD at the University of Otago 
in New Zealand in 1984. Based at the Pacific Biological Station in Nanaimo, 
BC, for the past 30 years, Jim’s research shifted from a focus on salmonids 
in fresh water to ocean-related research about 20 years ago. He worked 
in Hokkaido, Japan, for six months and has mentored various Japanese 
and other scientists. Jim has held various positions at DFO including Chair 
of the Pacific Science Assessment Review Committee, Science lead during 
the development of Canada’s Wild Salmon Policy, Co-Chair of the Fishery 
Oceanography Working Group, and DFO lead for the International Year of the 
Salmon (IYS). Jim has authored or co-authored approximately 250 scientific 
publications, of which about 80 are peer-reviewed. An active member of the 
NPAFC scientific community since 2003, including chairing the Working Group 
on Stock Assessment (WGSA) at the 2018 Annual Meeting, he currently 
represents Canada on the Science Sub-Committee and IYS Working Group. 
Jim enjoys kayaking, fishing, curling, and skiing. He lives on a small island in 
Nanaimo Harbour from which he regularly commutes in a small powerboat 
and occasionally provides driving instructions to his grandson, Micah.

annual reports that were available primarily in hard copy. 
There was clearly a need to modernise this approach. 
I worked closely with other members of the WGSA and 
the Secretariat to make these data publicly available 
on the NPAFC website. The data are now available to 
researchers and managers from outside as well as inside 
the NPAFC community. In addition, there is a regularly 
updated metadata report that documents, among other 
things, changes (usually corrections) to the data as well as 
descriptions of where spawner escapement data can be 
located. CSRS now has a process for updating these time 
series annually, and the Secretariat does a great job of 
maintaining the data online.

Another area that I am particularly proud of is 
fostering improved cooperation between the NPAFC and 
PICES. I have represented NPAFC and Canada at several 
PICES meetings, was primarily responsible for proposing 
and subsequently chairing a joint NPAFC-PICES Study Group 
on Scientific Cooperation in the North Pacific Ocean that 
was endorsed by both organizations in spring 2013, and 
organized and chaired two joint topic sessions related to 
salmon and climate (PICES 2010 in Sendai Japan and PICES 
2014 in Yeosu Korea).
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2. Among many fond memories of the NPAFC, what 
are some of your most unforgettable memories so far and 
why?

To be honest, my best memories are of social events 
associated with the various meetings. It is during 
these times that friendships are made that enable the 
development of professional relationships and scientific 
collaboration. There are too many good memories to 
recount here but recent ones include the followings: a 
special Russian family-style barbeque organized by Dr. 
Sergei Zolotukhin in Khabarovsk, Russia; enjoying the 
camaraderie along with a few beers at a downtown pub 
in Victoria, Canada; and enjoying Karaoke with colleagues 
and an excursion to Nagasaki with Dr. Yasuyuki Miyakoshi 
in Kobe, Japan. Getting to know people at social events 
helps to build trust, a vital element in scientific team 
building.

3. From your perspective, what do you expect will be 
the most difficult challenge that the WGSA will be facing in 
the next five or ten years, and how might this be resolved?

Perhaps the biggest challenge will be maintaining 
active participation. Everyone seems to be so busy and 
there are limited funds for travel. I think each party needs 
to continue to promote the importance of the work done 
by the NPAFC within each of their organizations, and the 
NPAFC should continue to expand its profile internationally. 
The various events associated with the International Year 
of the Salmon (IYS) will help to do this.

4. What advice and message would you give to the 
incoming WGSA Chairperson and other members of the 
WGSA? 

To the incoming chair Dr. Andrew Munro (ADFG, USA), I 
suppose I might suggest that he think of ways to incentivize 
participation, perhaps by asking members what they 
would like to get out of the WGSA. To the other members, 
thanks for all the support you have provided me over 
the years—we have made a difference. Going forward, 
please recognise and take advantage of the exciting 
and important opportunities you have to represent your 
country at meetings and workshops/symposia where some 
of the world’s top salmon researchers and most influential 
managers are in attendance.

5. What is next for Jim Irvine?

Well, I am not ready for retirement yet. I plan to remain 
a member of the WGSA for the time being and remain 
actively involved with the NPAFC including the Science Sub-
Committee and the International Year of the Salmon. I have 
a couple of papers I want to write and am trying to make 
more time to enjoy life on southern Vancouver Island.

Three scientists at the reception of the 2004 NPAFC Annual Meeting 
in Hokkaido, Japan. Robert (Trey) Walker (USA) on the right, Vladimir 
Karpenko (Russia) in the middle, and Jim Irvine on the left. 
Photo credit: NPAFC Secretariat

Jim asking his grandsons Micah and Elias in 2018 “Do you think we 
should keep it or let it go?”

Participants at the NPAFC-PICES Joint Workshop at the 2014 PICES 
Annual Meeting in Yeosu, Korea
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RECIPE

Salmon Tacos!

Ingredients for Salmon:

4, 6–7 ounce pieces of 
salmon

2 tablespoons oil

1 tablespoon lime juice

1 tablespoon paprika

1 teaspoon cayenne

1 teaspoon cumin

½ teaspoon onion powder

½ teaspoon garlic powder

¼ teaspoon pepper

1 teaspoon salt

Other Ingredients:

10 corn tortillas

2 ripe avocados, diced

2 large tomatoes, diced

1 onion, finely chopped

¼ cup of cilantro, finely 
chopped

1 lime cut into small 
wedges

Recipe and Photos by 
Caroline Graham 

2017 NPAFC Intern
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Caroline Graham was born 
and raised in the landlocked 
United States but was always 
looking for opportunities to 
get out on the water, whether 
it was a lake, river, or pool. 
She graduated from a small 
school in the cornfields of 
Iowa, called Grinnell College, 
with a bachelor’s degree in 
Biology in 2016. During her 

time at Grinnell, she participated in a joint marine 
science and policy program run by the Sea Education 
Association, during which she sailed from Puerto 
Rico to Bermuda to New York on a tall ship studying 
microplastic pollution and high seas policy. This 
sparked her interest in marine/aquatic science, as well 
as international policy, which led to a string of other 
adventures. These included invasive fish removal in the 
Grand Canyon, tow net surveys in Puget Sound, salmon 
habitat assessments in the rivers of Alaska, and finally 
a year in Mexico studying the impacts of seaweed on 
coastal ecosystems. Caroline was an NPAFC Intern in 
2017 and authored an article in the NPAFC Newsletter 
(43: 10–16) addressing growing fish for a growing 
world: the future of salmonid aquaculture.

Tacos, a Mexican classic, are becoming more popular 
around the globe, and they are constantly being adapted 
in new and interesting ways. Said to originate from Baja 
California, Mexico, the fish taco has made its way into 
the hearts of many people all over the world. This recipe 
blends Mexican flavors with the North Pacific’s tastiest fish.   

To prepare the salmon, start by adding the oil and 
lime juice to a bowl. Then add all your desired spices and 
mix well. Coat each of the salmon pieces completely in 
the spice mixture. Then cook each of the salmon pieces 
in a skillet, taking care not to overcook the salmon. Each 
side should be cooked for approximately 2–3 minutes, 
depending on the thickness of the piece. Then set aside 
the salmon to let it cool before removing the skin and 
shredding the meat into small chunks. 

Warm the tortillas in a skillet over the stove before 
serving. Then add salmon, avocados, tomatoes, onions, 
cilantro, a bit of lime juice, and enjoy!

The great thing about tacos is that you can easily adapt 
the recipe to please your own taste buds. This recipe can 
be used as a baseline and provides just a few topping 
ideas, but feel free to get creative and make it your own! 
Some tricks include adding cheese, a mango salsa for 
a sweeter taste, or a nice hot sauce and/or chilis if you 
prefer it a bit spicier.

https://npafc.org/wp-content/uploads/NWSL43.pdf#page=10
https://npafc.org/wp-content/uploads/NWSL43.pdf#page=10
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New NPAFC President

Suam Kim obtained his BSc and MSc in Department of 
Oceanography from the Seoul National University, Republic 
of Korea and received his PhD in Fisheries Oceanography 
from the University of Washington, USA in 1987. He served 
as Director of the Polar Research Center and Chairman 
of Korea Global Ocean Ecosystem Dynamics (GLOBEC) in 
1990s, and had served as a Professor at the Department 
of Marine Biology, Pukyong National University, Republic 
of Korea during 2000–2018. His fields of interest include 
climate change impacts on fisheries resources, and especially 
recruitment variability focusing on early life histories of fish 
in relation to oceanic changes. Currently he also serves as 
an Editorial Board member of the Marine Coastal Fisheries 
of the American Fisheries Society. Suam has represented 
Korea on committees of several international organizations 
or scientific programs such as: PICES (Co-Chairman on 
Climate Change and Carrying Capacity), PICES/ICES (Co-
Chairman of the Section on Climate Change effects on 
Marine Ecosystems), GLOBEC (Scientific Steering Committee 
member), CCAMLR (Vice-Chair of the Scientific Committee), 
NPAFC (President, 2008–2009), and others. He was elected 
as a member of Korea Academy of Science and Technology in 

2016, and received the Wooster Award at the PICES Annual Meeting of 2017. He retired from the university in February 
2018, and became emeritus professor. In May 2018, Suam was elected NPAFC President.

New NPAFC Vice-President

James Balsiger received his PhD in Quantitative Ecology 
and Natural Resources Management from the University 
of Washington in Seattle. He works at the National Marine 
Fisheries Service (NMFS) where he has held many leadership 
roles including serving as Program Leader for the Status of 
Stocks Task within the Alaska Fisheries Science Center (AFSC). 
Later he moved to the position of Deputy Science Director 
and then Regional Science and Research Director at the AFSC. 
Since May 2000, he has served as the Regional Administrator 
for the Alaska Region in Juneau. From 2008–2010 he also 
served as the Acting Assistant Administrator for Fisheries 
and oversaw the management and conservation of marine 
fisheries and the protection of marine mammals, sea turtles, 
and coastal fisheries habitat with the US EEZ. In 2002, Jim 
was awarded the Meritorious Award for sustained superior 
accomplishments throughout his career by President 
Bush. He served as NPAFC President from 2009–2011, Vice 
President from 2007–2009 and F&A Chairperson from 2001–
2003. In May 2018, Jim was elected NPAFC Vice President.

NEW OFFICERS & REPRESENTATIVE
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New ENFO Chairperson

Mike Carlson is the Regional Director of Conservation and Protection 
(C&P), which is the enforcement arm of the Federal Department of 
Fisheries and Oceans (DFO) for the Pacific Region of Canada. 
He joined DFO in January 2017, after 29 years with the Royal 
Canadian Mounted Police, where he retired as an Inspector. Mike 
has held several executive positions in Municipal, Provincial and 
Federal enforcement units that investigated criminal activity 
associated to: anti-terrorism legislation, drug and human trafficking, 
enforcement operations at Vancouver International Airport, 
Vancouver land and marine ports, the Pacific Marine Security 
Operations Center (MSOC), and the RCMP/US Coast Guard 
Shiprider Program. Conservation and Protection is responsible 
for the enforcement of the Canadian Federal Fisheries Act, Coast 
Fisheries Protection Act, Canada Shipping Act and several other 
related legislation and regulations for the Pacific Coast and Yukon. 
He oversees the operations of fishery officers and support staff in 
Regional Headquarters, 30 detachments and offices throughout the 
Region, including the offshore patrol program, aerial surveillance 
unit, and the international engagement unit. Mike is the Chair of 

the Fisheries Working Group for the North Pacific Coast Guard Forum (NPCGF), and Mike was elected Chairperson of 
Enforcement Committee of the North Pacific Anadromous Fish Commission (NPAFC) in May 2018.

New CSRS Chairperson

Masa-aki Fukuwaka obtained BSc, MSc, and PhD degrees in 
Fisheries from the Faculty of Fisheries, Hokkaido University, in 
Japan. From 1992 to 1998 while at the Hokkaido Salmon Hatchery 
in Sapporo, he investigated the early marine ecology of juveniles 
and abundance of adult hatchery-released chum salmon around 
Japan. In 1998 he transferred to the Hokkaido National Fisheries 
Research Institute (HNFRI) in Kushiro where his research focused 
on growth, distribution, and abundance of chum salmon in NPAFC 
Convention waters. Masa-aki led several high-seas international 
cooperative salmon research cruises including BASIS, winter 
cruises of the R/V Kaiyo maru, and annual summer cruises of 
the R/V Wakatake maru as the chief scientist. In 2012 he moved 
to Nagasaki to broaden his experience by working on stock 
assessment of small pelagic fishes including sardine, anchovy, and 
mackerels. He returned to the HNFRI in 2016 as the Director of the 
Salmon Resources Research Department where he administers 
salmon research programs based in Hokkaido’s hatcheries and 
freshwater and marine habitats. Masa-aki joined the NPAFC 
community in its early years and his first contribution was drawing 

a figure for the conception of salmon research for the Committee on Scientific Research and Statistics (CSRS) through the 
1993 NPAFC Doc. 28. Since then, he has contributed to the NPAFC/CSRS as a member/advisor and through submission of 
numerous NPAFC scientific documents and Bulletin articles. He served as the Chairperson of the Salmon Tagging Working 
Group (CSRS) from 2007 to 2011 and recently co-authored the section on high-seas tagging for the NPAFC Anniversary 
book, The Ocean Ecology of Pacific Salmon and Trout, published by the American Fisheries Society in April 2018. In May 
2018, Masa-aki was elected Chairperson of the CSRS.
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New F&A Chairperson

Vladimir Belyaev graduated from Perm State University and 
received his PhD at the Pacific Research Institute of Fisheries 
and Oceanography (TINRO) in Vladivostok. He was director 
of the Khabarovsk branch of TINRO and then held several 
positions in Moscow including Department Director of Ecological 
Expertise at the Ministry of Natural Resources, Deputy Director 
of “Losiny Ostrov” National Park, and Deputy Director of the 
Interdepartmental Ichthyological Commission. Until recently, 
Vladimir was the Department Director of Science and Education, 
Fisheries Agency of Russia (FAR), and Deputy Director for Russian 
activities related to the Convention on International Trade in 
Endangered Species (CITES). He became Professor in 2010. He was 
also the Representative of FAR in Denmark, a Counsellor of the 
Russian Embassy. Since January 2018 Belyaev has changed his post 
to the Head of the Center of International Fisheries Cooperation 
of the Russian Federal Research Institute of Fisheries and 
Oceanography. In addition, he represents the Russian Federation 
on numerous bilateral fisheries commissions. His scientific interests 
include biology of pelagic fish, salmon, and sturgeon; marine 

ecosystems; protection of freshwater and marine waters; and fisheries economics. He served as NPAFC President from 
2011–2014, and Vice President from 2009–2011. In May 2018, Vladimir was elected NPAFC F&A Chairperson.

New Representative

Joe Mentor, Jr. has been appointed as a United States 
Representative to the North Pacific Anadromous Fish Commission as 
of March 30, 2018. Joe is a lawyer who practices natural resources, 
land use and Indian law in Seattle, Washington. Joe founded Mentor 
Law Group, PLLC, in 2000, and he and his firm represent a variety 
of public and private sector clients throughout the western United 
States. Representative clients have included intergovernmental 
cooperation agencies, Indian tribes, local governments and water 
purveyors, developers, farmers, ranchers, and homeowners. His 
work on fisheries issues includes serving as a policy advisor for the 
Yakima Basin Fisheries Enhancement Project (1991–1993), facilitator 
for the Elwha Citizens Advisory Committee (1995), legal counsel 
for the Columbia Basin Fish and Wildlife Authority (1993–2009), 
and legal counsel for the Hood Canal Coordinating Council (1996–
present). Joe has been actively involved in numerous civic and 
professional activities and organizations. He served as a Board 
member and as State Chapter President, American Water Resources 
Association (2002–2004). He also serves as a Board member 
and served as Chair of the Washington Wildlife and Recreation 

Coalition (2015–2016), a statewide advocacy organization for funding to protect wildlife habitat and to promote outdoor 
recreation. Joe has had a distinguished career in public service. He started his legal career in 1982 as Judicial Law Clerk to 
Washington State Supreme Court Justice James M. Dolliver. From 1983 through 1986, Joe served as Legislative Counsel 
to United States Senator Daniel J. Evans (R. Wash). From 1987 to 1989 Joe served as Minority Chief Counsel and Staff 
Director for the US Senate Select Committee on Indian Affairs. Joe was born and raised in Washington state. He is an avid 
outdoorsman. Joe has two adult children, who also live in the Seattle area. He is a graduate of the University of Puget 
Sound (BA 1979) and Washington & Lee University (JD 1982).  
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OUTGOING REPRESENTATIVE

Gary Smith Reflects on His Service to the NPAFC

There is a cautionary tale about the fate of natural 
resources owned by all. “The Tragedy of the Commons” 
holds that when anyone can take from a resource and no 
one is responsible for taking care of it, the resource will 
inevitably be depleted. While many examples prove this 
maxim, it does not hold true for salmon and steelhead 
trout in the North Pacific.

The 1992 UN treaty barring fishing for salmon outside 
of territorial waters, and banning the use of large-scale 
driftnets in the same international waters, changed the 
paradigm. The salmon are free to swim and grow in the 
commons, and the parties who, at home, fish for them, 
on the high seas instead collaborate to protect them. This 
result–the North Pacific Anadromous Fish Commission 
(NPAFC) and its track record of studying and protecting 
these magnificent creatures in their high seas life phase–is 
a globally admired model of international cooperation in 
fisheries enforcement and conservation and I couldn’t be 
more proud to have been associated with it.

My path to serving on the NPAFC differs from many 
who have represented their countries on this commission. 
The US designates a federal fisheries employee as its head 

Gary T. Smith has a long interest in fisheries conservation. He serves 
on the boards of Long Live the Kings, a salmon conservation non-
governmental organization, and the Seattle Aquarium Society. Among 
other accomplishments, Gary helped launch the successful hatchery 
reform program in 2000, to scientifically evaluate the 200 anadromous fish 
hatchery programs in western Washington’s 100 state and tribal hatcheries. 
He also helped the Washington Department of Fish & Wildlife develop its 
21st Century Salmon and Steelhead Initiative to meet its responsibilities in 
recovering salmon and steelhead and provide sustainable fisheries. Gary 
is a partner in Smith & Stark, a public affairs consulting firm in Seattle. He 
also served as Director of Policy and Communications in Washington, DC for 
one of Washington State’s US Senators and has held positions in state and 
local government and the private sector. In 2006 Gary was appointed as a 
Representative of the United States to NPAFC and continued until 2018. He 
served as the Chairperson of the Committee on Finance and Administration 
(2011–2014). In March 2013, as response to a recommendation in the 
2010 Independent Performance Review of the Commission, Gary, in his 
professional capacity as a consultant specializing in political and public 
policy communications, created the NPAFC Communications Plan to guide 

the NPAFC to more effective communications and enhance the achievement of its vital mission in conserving Pacific 
salmon and steelhead trout across the North Pacific. From 2015–2017, Gary also served as the leader of the NPAFC 
25th Anniversary Working Group to collaborate with all members to develop ideas and celebrate the anniversary. The 
celebration, in which he also acted as MC, was very successfully held on May 15, 2017, in Victoria, BC, Canada.

of delegation and requires that the states of Alaska and 
Washington each be represented by one person, appointed 
by the President. I have no science or law enforcement 
background and no professional fisheries experience of 
any kind. My profession is advising organizations on solving 
political and communications challenges. 

Even so, I do have a long-standing interest in 
conservation. Coincidentally, in 1990 while I was managing 
policy and communications for a US Senator, I felt very 
strongly that he support the US pursuing an international 
ban on high seas driftnets in the North Pacific. Mine was a 
very small influence, but many years later when a federal 
fisheries official called to ask if I would serve on the NPAFC, 
I thought–wait a minute, that Commission oversees the 
ban that I advocated for! Of course, I want to serve!

Apart from not coming from a professional background 
in fisheries, another difference is that serving as a private 
citizen–a volunteer–also means taking time off from my 
profession and foregoing income. Some would consider 
that a sacrifice, but like many in the US, I was brought up 
to view public service as both an obligation and a privilege.
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My experience at my first NPAFC annual meeting–in 
Vancouver, 2006–was like drinking from a firehose. The 
scientific reports were fascinating (the ones I fancied that 
I understood) and the enforcement reports revealed a 
world that was, to me, new and exciting. Sitting behind the 
microphone at the US table at F&A (Committee on Finance 
and Administration) the first time was slightly terrifying. 
The budget–and all the language around it–was opaque, 
and the issues to be resolved were arcane and unfamiliar. 
At a reception, a Russian fisheries enforcement official told 
me he thought salmon should be caught with a net, not 
a fishing rod. He went on to confide, “This is my favorite 
commission. It’s the only one with a gun.” And at beginning 
of the second Plenary, Japan and Russia were deadlocked 
over whether to admit data gathered in disputed waters. I 
was hooked.

As I reflect back on my nearly 12 years as a 
commissioner, several things stand out. 

I’m particularly proud of how the NPAFC responded 
to its first Independent Performance Review, completed 
in 2010. The review was generally quite favorable (it said 
the NPAFC “…delivers a very high level of science” and “…

effective high seas enforcement activities that would be 
the envy of any RFMO”). At the same time, the review 
contained dozens of recommendations on all aspects of 
NPAFC. I’m very pleased that the NPAFC published the 
Performance Review online, along with the Commission’s 
responses to every recommendation. The NPAFC response 
was both rigorous and transparent.

One of the recommendations was to engage 
professional assistance to evaluate how the Commission 
could ensure maximum public relations gains. The year 
following the review, in his final remarks as F&A chair, Dr. 
Gerry Kristianson of Canada made kind remarks about 
my professional expertise and then asked if I would 
provide my services without charge to help create such 
a plan. That moment might have been awkward, but the 
same thought had also occurred to me and I was happy 
to do so. With the involvement of the Secretariat staff, 
I wrote the first NPAFC communications plan, making 
many recommendations to improve NPAFC’s public 
communications. The Commission endorsed the plan 
and the Secretariat was diligent in implementing it. (And 
now, a truth about plans of all kinds–an organization that 
implements its plans outgrows them. A new one will be 
needed in the not-distant future.)

I hope the NPAFC will continue to set a high bar among 
RFMOs (Regional Fisheries Management Organizations) 
for responding to independent performance reviews. 
We have been and should continue to be a guiding light 
for international cooperation in support of sustainable 
fisheries. 

During my term as F&A chair, (with credit to Japan for 
promoting the idea) we devised a new system in which all 
of the meeting activities of the Commission would take 
place in the spring of the year. While the enforcement 
planning meeting would continue to be held independently 
of the others in late winter/early spring (in recent years, 

Gary Smith will be spending more time fishing for steelhead near 
his cabin, located near the Salmon River in Idaho, some 1,400 river 
kilometers from the Pacific Ocean, at 2,000 meters above sea level

Gary Smith and his successor on the NPAFC, Joe Mentor, fishing for 
steelhead in the Salmon River of Idaho
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Joint Patrol Schedule Meeting (JPSM) in an email format 
has been held in late February or early March), the two 
scientific meetings were combined and held in conjunction 
with annual meetings. 

This approach significantly reduced the cost of 
meetings. Research data collected from the previous high-
seas research season could be assimilated in time for the 
next meeting of CSRS (Committee on Scientific Research 
and Statistics). Further, this timing reduced scheduling 
conflicts with other RFMOs. 

During the transition to the new meeting system, we 
held one annual meeting (in 2013) “virtually.” While these 
email meetings sufficed, I wouldn’t recommend it as a 
regular practice. The experience of working directly with 
one another is essential, particularly when the issues are 
complex or the Parties differ strongly on some matter. The 
challenges of working by email (and in just one language) 
reduce the understanding between the Parties and do 
not contribute to strong personal relationships. The 
NPAFC functions well both because of the Parties’ shared 
commitment to its purpose and because of the personal 
relationships built over time. 

I also greatly enjoyed helping to plan the NPAFC’s 
25th anniversary celebration. I chaired the working group 

Gary Smith putting his NPAFC 25th Anniversary cap to good use, off the west coast of Vancouver Island, BC

that developed the event, organized the program, and 
acted as the master of ceremonies. In doing so, I gained 
a much greater appreciation for the individuals who have 
influenced the NPAFC over its history and we were able to 
honor their contributions. 

While I’m proud of the work we did together, what I 
will miss most are the friendships I made on the NPAFC. 
I can’t mention everyone, but I must mention Vladimir 
Belyaev, Junichiro Okamoto, Doug Mecum, Jeongseok Park, 
Dick Beamish, and of course, Wakako Morris.

Speaking of the people of NPAFC, I’m very pleased that 
Joe Mentor is taking my place. I hope you will all become 
closely acquainted with Joe. He is a high-energy, creative, 
problem-solving person who will do much good for the 
NPAFC. He’s also a good personal friend and a fishing and 
hiking partner of many years. I know you’ll like him and 
find him to be very productive.

Thank you all for the last 12 years and best wishes 
for the next 25 years of ensuring that the “commons” of 
salmon and steelhead is safe and sustained.

—Gary. T. Smith, Past Representative of the United 
States (2006–2018)
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NPAFC Secretariat
Suite 502, 889 West Pender Street 
Vancouver, BC, V6C 3B2 CANADA 
Phone: +1-604-775-5550 
Fax: +1-604-775-5577 
Web: https://npafc.org 
Email: Secretariat: secretariat@npafc.org 
 Vladimir Radchenko: vlrad@npafc.org 
 Jeongseok Park: jpark@npafc.org 
 Jennifer Chang: jchang@npafc.org 
 Alanna Harlton: aharlton@npafc.org 
 Mariia Artiushkina: artmariia@npafc.org

Visit the NPAFC website: www.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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NPAFC Technical Report 11
includes extended abstracts of oral and poster 
presentations at the first NPAFC-IYS Workshop in May 
2018, and will be announced when available online.

Anniversary Book, titled  
"The Ocean Ecology of Pacific Salmon and Trout"

includes a coomprehensive summary and interpretation 
of the research published on the ocean ecology of 
six species of Pacific salmon, steelhead, and coastal 
cutthroat trout by researchers in Canada, Japan, Korea, 
Russia, and the United States. Published by American 
Fisheries Society (AFS).

NPAFC Annual Report 2017
includes results of the Commission's major activities 
such as the Annual Meeting and other events. Available 
on CD-ROM and online at https://npafc.org.

Committee on Enforcement Joint Patrol Schedule Meeting
Dates: 

Venue:
February/March 2019  
Email Meeting

ENFO Workshop
Dates: 

Venue:
May 12, 2019 
Portland, Oregon, USA

NPAFC 27th Annual Meeting
Dates: 

Venue:
May 13–17, 2019 
Portland, Oregon, USA

The North Pacific IYS Opening Event
Date: 

Venue:
October 11, 2018 
Jack Poole Plaza, Vancouver, BC, Canada

The Second NPAFC-IYS Workshop on  
 Salmon Ocean Ecology in a Changing Climate

Dates: 
Venue:

May 18–20, 2019 
The Embassy Suite by Hilton Portland 
Downtown, Portland, Oregon, USA 
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