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	 The	22nd	Annual	Meeting	of the North Pacific 
Anadromous Fish Commission (NPAFC) was held from May 
12 to 16, 2014, in Portland, Oregon, USA.  At the Annual 
Meeting, Plenary Sessions and the Commission’s three 
standing committees meetings, Enforcement, Scientific 
Research and Statistics, and Finance and Administration, 
were convened. 

NPAFC officers, representatives, and chairpersons at the NPAFC 22nd Annual Meeting.
(Front row, left to right) Vladimir Radchenko, Jeongseok Park, Doug Mecum, Vladimir Belyaev, Robin Brown, Junichiro Okamoto, 
Terry Tebb, Mikhail Glubokovsky.  (Back row, left to right) Wakako Morris, Alexey Monakhov, Earl Krygier, Gary Smith,  
George Hungerford, Shigeto Hase, Mark Saunders, Ju Kyoung Kim, Nancy Davis.  
Photo credit: NPAFC Secretariat

Commission Holds 22nd Annual Meeting in May

 Commission members continued their successful 
enforcement collaboration on the high seas to eliminate 
illegal salmon fishing in the international waters of the 
North Pacific.  Representatives from fisheries enforcement 
agencies of NPAFC member countries discussed and planned 
detailed coordination and sharing of information aimed at 
increasing effectiveness and efficiency in patrols.  Patrol and 
surveillance efforts in 2013 showed there were no vessels 
observed or apprehended for illegal salmon fishing in the 
NPAFC Convention Area—a testament to the effectiveness of 
the Commission’s cooperative model of enforcement.  (See 
article on 2014 vessel apprehension, this issue.)  

 During the Commission’s meeting, leading salmon 
researchers from member countries reviewed new scientific 
studies of Pacific salmon and steelhead in international 
waters and areas adjacent to it.  Salmon research survey 
plans for the Gulf of Alaska, Bering Sea, Northwest Pacific 
and Okhotsk Sea were presented and research plans were 
coordinated among the member countries.  
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Outgoing ENFO Chairperson, Jeongseok Park, 
receives certificate from President, Vladimir Belyaev.

Outgoing CSRS Chairperson, Mark Saunders, 
receives certificate from President, Vladimir Belyaev.

Outgoing F&A Chairperson, Gary Smith, receives 
certificate from President, Vladimir Belyaev.

Outgoing President, Vladimir Belyaev, receives certificate 
signed by Representatives of member countries.

Outgoing Vice-President, Junichiro Okamoto, receives 
certificate from President, Vladimir Belyaev.

Participants at Plenary Session of the 22nd Annual Meeting
Photo credits: NPAFC Secretariat

 The Commission presented Dr. Katherine 
Myers, University of Washington (retired), with the 
2014 NPAFC Award (see article, this newsletter).

 To encourage the return of high-seas salmon 
and steelhead tags to the NPAFC, the Commission 
held a tag drawing for those members of the public 
who returned tags (see article, this newsletter).

 At the meeting, outgoing officers including 
President Vladimir Belyaev (Russia), Vice-President 
Junichiro Okamoto (Japan), and committee 
chairpersons, Gary Smith (USA), Jeongseok Park 
(Korea), and Mark Saunders (Canada) were 
thanked for their dedicated service to NPAFC.  

 At the conclusion of the Annual Meeting, 
NPAFC announced the incoming officers for 
two-year terms:  President Junichiro Okamoto 
(Japan), Vice-President Robin Brown (Canada), and 
committee chairpersons, Jeongseok Park (Korea; 
Committee on Finance and Administration), Alexey 
Monakhov (Russia; Committee on Enforcement), 
and Loh-Lee Low (USA; Committee on Scientific 
Research and Statistics). 
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Dr. Katherine (Kate) Myers  
Receives 2014 NPAFC Award

	 Dr.	Katherine	(Kate)	
Myers, retired scientist 
from University of 
Washington was presented 
with the 2014 NPAFC 
Award at the Commission’s 
22nd Annual Meeting.  

 “I want to thank the 
Commission and those 
who nominated and 
recommended me for this 
award,” Myers said.  “I 

feel privileged to have been a small part of the Commission’s 
work since the outset (in 1993) and to have worked closely 
with so many great people, past and present, committed 
to the Commission’s international cooperative efforts to 
conserve Pacific salmon and steelhead.  I think the NPAFC 
Award is really about all of our collective and cooperative 
efforts, and I am deeply honored to be the 2014 recipient”.

 Myers said the most important and challenging task 
ahead for the Commission is “finding a way for salmon-
producing nations to cooperatively address the effects of 
human activities, such as industrial fishing, climate change, 
ocean acidification, hatcheries, and marine pollution, on 
salmon and steelhead migrating in international waters”.

 “NPAFC provides the necessary framework for 
international cooperation to address these issues,” Myers 
said.  “Nevertheless the changing foci and needs of national 
fishery research and management programs and increasing 
costs have resulted in the loss of long-term field-based 
scientific research programs investigating salmon and 
steelhead migrating in international waters”.

 “Scientists participating in the NPAFC forum, myself 
included, need to do better at communicating with 
resource managers, policy makers, and the public about the 
importance of establishing and maintaining a long-term field-

Dr. Katherine W. Myers (University of 
Washington, retired) is the recipient of 
the 2014 NPAFC Award.

based international cooperative research and monitoring 
program for salmon and steelhead migrating in NPAFC 
Convention waters,” Myers said.

 Dr. Myers is internationally recognized for her long-term 
leadership in scientific research and conservation through 
her extensive body of published work on Pacific salmon and 
steelhead, and for her commitment to fostering international 
cooperation among NPAFC researchers.  Her scientific 
specialties include salmon and steelhead ocean distribution 
and migration patterns, age and growth research, and marine 
food habits studies of salmon.  In addition, her service to the 
field of salmon science includes substantial contributions 
to studies of Prince William Sound pink salmon and her 
continuing scientific advisory work on Columbia River and 
Yukon River salmon.  

 Established in 2011, the NPAFC Award is given to 
recognize an individual or group whose sustained and 
significant contributions in scientific research, enforcement, 
international cooperation, or management have helped 
improve the conservation of anadromous salmon and 
steelhead stocks in the North Pacific Ocean.

The evening reception at the Annual Meeting was a cruise on the Williamette River, Oregon, USA 
Photo credit: NPAFC Secretariat

Dr. Katherine Myers receiving the NPAFC Award at the reception.
Photo credit: NPAFC Secretariat
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 At	the	2014	Annual	Meeting	last	May, a drawing was 
held for three cash awards for the public who returned 
high-seas salmon tags between 2012 and 2014.  The 
drawing included entries from three Japanese, three 
Russian, and one US fishermen, meaning the odds of 
winning the drawing were high.  

 First prize (C$500) went to Mr. Chris Bourgeois of the 
US, who caught a tagged sockeye salmon while gillnetting 
in the Copper River Delta in central Alaska.  The 2nd prize 
(C$300) was given to Mr. Alexey Taibulatov of Russia, who 
caught a large chum salmon while gillnetting near the 
Kalinin settlement on the Southwest coast of Sakhalin 
Island.  Alexey’s fish was tagged and released in the Bering 
Sea on July 6, 2008, and he caught it on September 16, 
2013.  Based on fish scale analysis, this chum salmon 
returned to spawn after having spent eight winters at sea 
(estimated ocean age 8).  Commonly, chum return to spawn 

Joyce Tang, NPAFC Secretary, draws the winners at the Plenary Session of the 
2014 Annual Meeting. 
Photo credit: NPAFC Secretariat

Data storage magnetic tag placed near the dorsal fin of a chum salmon caught in the Bering Sea.   
Photo credit: Shunpei Sato, Fisheries Research Agency

Tag Reward Drawing:  
Winning Fishermen and 
Remarkable Salmon
By Shigehiko (Hiko) Urawa
Chairperson of the Working Group on Salmon Tagging
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after having spent 2-5 winters at sea.  The 3rd prize (C$200) 
was awarded to Mr. Kazuo Hasegawa from Ohmu Village in 
Japan.  Ohmu Village is located on the Okhotsk Sea coast of 
Hokkaido, Japan.  While pulling in a set-net on the morning 
October 11, 2012, Mr. Hasegawa found an adult chum 
salmon with two disk tags and an electronic tag on its back.

 The electronic tag was a small data logger that records 
the earth’s magnetic field strength, tilt of the fish’s body, 
swimming acceleration, and water temperature and depth.  
From measurements of the earth’s magnetic field strength, 
a relative magnetic field vector can be calculated, which 
is used to estimate the location (longitude and latitude) 
and directional movement of the fish over time.  This 
exceptional recovery may be the first high-seas tagged 
salmon to provide evidence of the “geomagnetic imprinting 
hypothesis” that salmon use the earth’s magnetic forces to 
find their way back to their birthplace after migrating across 
thousands of miles of open sea (Bracis and Anderson 2012; 
Putman et al. 2013).  

Shigehiko	(Hiko)	Urawa is currently 
the Deputy Director of the Salmon 
Resources Division, Hokkaido National 
Fisheries Research Institute of the 
Fisheries Research Agency (FRA) in 
Sapporo, Japan.  The primary purpose 
of Hiko’s research is the genetic 
conservation of salmon stocks in 

Japan.  His field surveys include investigation of the stock identification 
of Pacific salmon in the ocean.  Using genetic and otolith-marking 
techniques, his research has significantly contributed to identifying 
the distribution and migration route of Japan-origin chum salmon 
throughout their ocean life.  Hiko has been involved for many years in 
NPAFC-related science and from 2006 to 2010 he served as the NPAFC 
Deputy Director.  In 2011 he was selected as the Chairperson of the 
Working Group on Salmon Tagging and became the Chairperson of the 
Science Sub-Committee.  

 The high-seas salmon tagging and recovery program 
is an international cooperative research program, which 
has been going on for more than 50 years.  The program 
continues to provide new evidence of stock-specific 
ocean distribution and migration and novel information 
on individual salmon behavioral responses to their ocean 
habitat.  This information improves our knowledge of the 
mechanisms salmon and steelhead use to migrate across 
large distances of seemingly featureless sea.  
 The Working Group on Salmon Tagging (WGST) 
was established in 2007 to coordinate high seas tagging 
activities and to manage the INPFC-NPAFC salmon tag 
database, which contains information on more than twenty 
thousand recoveries of Pacific salmon and steelhead trout.  
Since 2004 NPAFC has sponsored a series of drawings for 
cash rewards to encourage the public to report high-seas 
tag recoveries.  

References

Bracis, C., and J.J. Anderson.  2012.  An investigation of the 
geomagnetic imprinting hypothesis for salmon.  Fisheries 
Oceanography 21:170–181.

Putman, N.F., K.J. Lohmann, E.M. Putman, T.P. Quinn, 
A.P. Klimley, and D.L.G. Noakes.  2013.  Evidence for 
geomagnetic imprinting as a homing mechanism in Pacific 
salmon.  Current Biology 23:312-316.

Winner of the 1st prize, Chris Bourgeois (right).

Winner of the 3rd prize, Kazuo Hasegawa (left).

Winner of the 2nd prize, Alexey Taibulatov.
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	 Since	its	establishment	in	1992, promoting 
conservation of anadromous stocks through fisheries 
enforcement has remained one of the main goals of NPAFC.  
Within the framework of the Commission, the central point 
of international collaboration is the mutual recognition that 
the most efficient conservation and management of Pacific 
salmon is accomplished by conducting salmon fisheries 
only within the exclusive economic zones of the countries 
where salmon stocks originate and not in the high-seas (i.e., 
NPAFC Convention Area).

 Concerted enforcement efforts by the NPAFC member 
countries coordinated through the Commission over the 
last 12 years have resulted in a significant reduction in IUU 

Consideration of Past Successes and Emerging 
Threats for Fisheries Enforcement

By Alexey Monakhov
Chairperson of Committee on Enforcement (ENFO)

22nd Annual Meeting ENFO Participants
(Bottom row, left to right) Yana Zhadan, Alexey Monakhov, Vladimir Radchenko, Jeongseok Park, Terry Tebb, Shigeto Hase, 
Paul Niemeier.  (Top row, left to right) Niel Moeller, Matthew Brown, Oleg Rykov, Wakako Morris, Gary Miller, Karl Mueller, Brent 
Napier, Phillip Thorne, Youngho Park, George Hungerford, Kate Johnson, Ichiro Koga, Takeshi Sato.  
Photo credit: NPAFC Secretariat

(illegal, unreported, and unregulated) vessel activities in the 
NPAFC Convention Area, as compared to the 1990s when 
there was a peak in IUU fishing targeting maturing Pacific 
salmon during their migrations at sea.  

 Commercial catch statistics regularly provided by the 
Committee on Scientific Research and Statistics (CSRS) 
demonstrate the effectiveness of enforcement resources 
deployed to the NPAFC Convention Area.  NPAFC scientists 
reported that important anadromous stocks, especially pink 
and chum salmon, are at high levels of abundance in recent 
years.  For example, exceptionally high Pacific salmon runs 
to Russian rivers are supporting record high commercial 
catches.  
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 I believe these results can be attributed to the 
excellent collaboration and coordinated work among 
the Commission’s members.  By using the full capacity 
of their various law enforcement agencies, member 
countries have uncovered and prevented a number of 
serious fisheries violations in the North Pacific Ocean.  

 However, despite reductions of IUU driftnet fishing 
activity in the Convention Area, the threat persists.  
Evidence is emerging of suspected IUU vessels flying 
the flag of entities not party to the Convention, such 
as the Kingdom of Cambodia, Sierra Leone, Indonesia, 
China, and Taiwan.  In my opinion, it is very important to 
further discuss and elaborate on the most appropriate 
protocol of action to assist competent authorities of 
NPAFC member nations to respond those situations.

 Closer cooperation with CSRS is also a promising 
direction for ENFO.  It will allow for more focused 
enforcement patrols in the Convention Area by NPAFC 
member countries.

Alexey	Monakhov	began working in the USSR 
Border Forces as a patrol ship navigator in 
the Northwest region following graduation 
from the Caspian Higher Naval School.  Over 
time, he worked his way up to a border patrol 
ship commander in the Northeast Regional 
Office of the Federal Border Service of the 
Russian Federation.  Later, his official duties 
dealt with inquiry and legal proceedings 
of administrative violations at sea and he 
managed the border service units responsible 

for the implementation of State Maritime Inspection in the Far East 
region.  Since 2009, Alexey has been the deputy head of the Russian 
Federal Security Service division responsible for marine biological 
resources conservation.  He works in Moscow in the central office 
of the Border Service of the Russian Federation and is responsible 
for issues related to international laws intended to eliminate, deter 
and prevent IUU fishing.  Alexey has participated in preparation of 
proposals to the President of the Russian Federation on measures 
related to fisheries management and development of the fisheries 
sector with respect to the marine biological resources conservation.  
Since 2010, Alexey has been involved in NPAFC enforcement 
meetings and he was selected as the ENFO Committee Chairperson 
for the next two years at the 2014 Annual Meeting in May.

2014 ENFO meeting in session 
Photo credit: NPAFC Secretariat
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Concerted International Efforts Catch Illegal 
Fishing Vessel in NPAFC Convention Waters

By Nancy Davis
NPAFC Secretariat

Chinese fishing vessel, Yin Yuan, sighted in international waters of the North Pacific Ocean and suspected of serious fisheries violations, including high seas driftnetting.  
Photo credits: left, United States Coast Guard; right, Canada National Defence and Department of Fisheries and Oceans

	 On	June	3,	2014, custody of the fishing vessel, Yin 
Yuan, which had been found violating several high seas 
fishing conventions, was transferred from the United States 
Coast Guard (USCG) Cutter Morgenthau to the China Coast 
Guard Vessel 2102 in the East China Sea.  

 The Yin Yuan had been seized by the USCG seven days 
earlier for suspected large-scale high seas driftnet fishing in 
the North Pacific.

 The process leading up to this transfer of custody is 
proof of the positive impacts of international coordination 
and the long-term commitment of personnel from four 
countries and multiple governmental agencies.

 On May 22, the fishing vessel Yin Yuan was spotted 
by a Canadian C-140 Aurora patrol aircraft flying fisheries 
surveillance operations over the western North Pacific.  
This flight was part of a 12-day operation based out of 
Hakodate, Japan.  On board the aircraft were the Canadian 
crew, a fisheries enforcement official from Canada 
Department of Fisheries and Oceans and two Japanese 
fisheries inspectors.  The Yin Yuan, a 58-m fishing vessel, 
was spotted about 1000 km east of Tokyo in the high seas 
(within the NPAFC Convention Area).  

 What caught the spotter’s attention were the vessel’s 
tell-tale signs of a large-scale driftnetter.  It was equipped 
with nets, net buoys, net tube, net spreader, and a net bin 
on deck.  The C-140 spotted the vessel again the following 
day, but this time the ship’s name had been painted over.

 Information regarding the suspicious Yin Yuan was 
passed on to the Honolulu-based USCG Cutter Morgenthau.  
The Morgenthau was patrolling the area to detect illegal 
fishing activities in support of the USCG North Pacific 
Guard operation.  As part of a long-standing agreement, 
the Morgenthau had officials from the China Coast Guard 
Fisheries Law Enforcement Command on board.

 The Morgenthau intercepted the Yin Yuan on May 27, 
and a boarding team was later transferred to the fishing 
vessel.  Officials learned from the Captain that the Yin 
Yuan was registered in China and that the vessel had been 
carrying 3.3 km of gillnet on board.  To make matters worse, 
the Captain admitted the nets and fishing gear had been 
dumped into the ocean prior to their being stopped by the 
Morgenthau.  During the inspection, the boarding team 
discovered about 530 kg of frozen Pacific salmon on board.

 By this time the Yin Yuan was facing a number of 
offenses.  These included use of prohibited fishing gear (3.3 
km of high seas driftnet); failing to maintain sufficient catch 
records; fishing without a license, permit, or authorization 
issued by a sanctioned authority; and violations of the 
International Convention for the Prevention of Pollution 
from Ships (MARPOL).

 Since 1992 the United Nations has banned the 
use of large-scale driftnets and the Convention for the 
Conservation of Anadromous Stocks in the North Pacific 
Ocean prohibits directed fishing and retention of Pacific 
salmon by vessels in international waters of the North 
Pacific.
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Top:  United States Coast Guard Cutter Morgenthau boarding team climbs aboard Yin 
Yuan.  Bottom: frozen Pacific salmon discovered on board Yin Yuan.  
Photo credits: United States Coast Guard.

 The China Coast Guard Fisheries Law Enforcement 
officers on board the Morgenthau contacted their agency 
and arranged for the rendezvous and transfer of custody 
of the Yin Yuan.  Final charges against Yin Yuan will be 
determined after investigation by Chinese authorities.

 “This seizure is a direct result of the teamwork 
between the Coast Guard and our Chinese, Japanese, 
and Canadian law enforcement partners”, said Rear Adm. 
Thomas Ostebo, Commander, USCG 17th District.

 “Canada has committed 21 years to preventing and 
eliminating illegal, unregulated, and unreported fishing in 
the North Pacific,” said Larry Paike, Director of Conservation 
and Protection, Canada Department of Fisheries and 
Oceans, Pacific Region.  “Increased cooperation with 
our international partners over the years has helped us 
hone our skills and become even more effective.  We are 
sincerely grateful for that support and the overall impact 
it has had on curbing illegal fishing to the benefit of our 
oceans.”

 Each link in the chain of these events—from the 
initial detection of a suspicious vessel, to the interception 
and inspection of the vessel, and transfer of custody to a 
competent authority for prosecution—is crucial for the 
successful apprehension of vessels conducting illegal fishing 
operations.  

 The common goal of governments to eliminate illegal 
fishing combined with a drive by relevant agencies to 
cooperate, identification of inter-agency connections 
that enable speedy communications, and a forum for 
coordination are central ingredients for protection of 
salmon and steelhead in international waters of the North 
Pacific. 

 Sources:  Information on the seizure of the Yin Yuan is 
based on news releases of the United States Coast Guard 
and Canada Department of Fisheries and Oceans.

United States and China coast guards rendezvous and transfer custody of Yin Yuan in the 
East China Sea.  
Photo credits: United States Coast Guard.
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	 The	next	two	years	will be challenging and exciting for 
me as I assume the role of chairperson of the Committee 
on Scientific Research and Statistics (CSRS).  

 The NPAFC Convention Area is the high seas where 
Pacific salmon spend the longest phase of their life.  The 
Parties of the Convention have agreed on banning all 
directed fisheries on salmon in the high seas.  Nonetheless, 
natural variations in ocean salmon production, bycatch of 
salmon in other fisheries, and IUU fishing do occur that 
affects production of salmon.  The CSRS has the mission to 
conduct the research to assess effects of these events so 
that coastal areas can predict and explain why salmon do or 
do not return.  

Thoughts from the Incoming Chairperson 
of the Committee on 

Scientific Research and Statistics
By Loh-Lee Low

Chairperson of Committee on Scientific Research and Statistics (CSRS)

22nd Annual Meeting CSRS Participants
(Front row, left to right) Lisa Seeb, Arlene Tompkins, Loh-Lee Low, Ed Farley, Svetlana Naydenko, Olga Temnykh, Mark Saunders, 
Nataliya Klovach, Shigehiko Urawa. (Back row, left to right) Kwan-Eui Hong, Jeff Guyon, Eric Volk, Terry Beacham, Bill Templin, 
Jim Seeb, Erik Neatherlin, Lance Campbell, Nancy Davis, Lee Blankenship, Dion Oxman, Jim Irvine, Elena Akinicheva, Marc Truel, 
Alex Zavolokin, Vladimir Volobuev, Alex Bugaev, Kate Myers, Shunpei Sato, Hayeun Song, Toru Nagasawa, Yasuo Tomida,  
Earl Krygier, Toshihiko Saito, Glenn Reed, Ju Kyoung Kim. 
Photo credit: NPAFC Secretariat

ENFO-CSRS joint meeting \
Photo credit: NPAFC Secretariat
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 For these tasks, improvements in techniques to 
distinguish mixed stocks must continue to be high 
priorities of the Commission.  Scientists need to 
assess variations in survival of particular stocks bound 
for their natal streams.  Tagging, salmon marking, and 
genetics research to distinguish stocks must continue, 
and improve.  These techniques must improve to 
the point that any salmon taken in the ocean can be 
identified to their location of origin.  Such advances 
will contribute to the efforts of the Committee on 
Enforcement to combat IUU fishing in the high seas.  

 The NPAFC is proud to be one of the few 
international organizations that coordinates research 
cruises of the Parties. The cruises will collect new data 
from the ocean to track salmon migration, survival, 
growth, and intermixing of the stocks in their ever-
changing ocean environment.  This is a dynamic 
environment, full of physical and biological forces that 
often baffle both the salmon and the scientists who 
chase them.  

 The ocean is indeed changing rapidly and global 
warming is here to stay.  The historic high of salmon 
production was reached in 2009 and the second 
highest catch was achieved four years later (2013).  
These recent events are fresh in the memories and 
expectations of fishermen.  In time ocean currents 
will change and the ocean that makes a cozy home 
for salmon will change.  Will salmon migrate in their 
accustomed migratory paths, reach their destinations 
in time, and continue to be as highly productive?  Why 
are some salmon stocks up and some down?  It is an 
awesome responsibility of scientists to predict and 
explain these events that are bound to change.  All 
these burdens will fall on CSRS scientists to resolve.  I 
wish them well.

 The CSRS must continue cooperating with 
other organizations that study North Pacific Ocean 
environments and how global warming would affect 
biological resources.  The NPAFC will also need to seek 
more cooperative partners to leverage the research 
conducted by each Party.  One new direction that the 
CSRS can undertake is training or capacity building.  
The CSRS has a talent pool of experts who can cross 
train new scientists to contribute to the achievements 
of the Commission.  

2014 CSRS in session
Photo credit: NPAFC Secretariat

2014 CSRS in session 
Photo credit: NPAFC Secretariat

2014 CSRS in session 
Photo credit: NPAFC Secretariat

2014 CSRS in session 
Photo credit: NPAFC Secretariat
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 Our current five-year science plan is ending in 2015; 
and a new five-year plan will have to be put in place for 
2016-2010.  This will be a good challenge for the CSRS 
team—to draft the new science plan over the next two 
years.  It has to be well formulated to meet the new 
changes in the oceans.  

 I will need all the help I can get from the Parties to 
CSRS.  Each and every CSRS participant is an expert in their 
specialty in salmon sciences.  The chairperson can only 
provide the coordination to get their activities in sync to 
accomplish the science mission of the Commission.  It is 
this talent pool that we must draw from to contribute to 
the success of the CSRS.  As the incoming chairperson for 
the next two years, and for the third time in this position, I 
am privileged to have one more chance to coordinate the 
CSRS research activities to protect salmon resources in the 
high seas and advance salmon sciences for the Commission.  
This is it!  There is no more opportunity for me to be at bat 
again!  

 Thank you, Representatives, for this chance!

2014 CSRS Editorial Committee 
Photo credit: NPAFC Secretariat 

Loh-Lee	Low	has participated in NPAFC 
science activities since the formation of 
the Commission.  He is a graduate of the 
University of Washington with a summa 
cum laude Bachelor of Science degree 
in Fisheries, a Master of Science degree 
in salmon early life history, and a Ph.D. 
in population dynamics of groundfish 

resources in the Bering Sea.  Loh presently serves as the 
international coordinator for the Alaska Fisheries Science 
Center and the Alaska Region of NOAA Fisheries.  In this 
capacity, he serves lead science roles for the US delegations 
to this Commission, bilateral meetings with partner Pacific 
Rim countries, the Convention for the Conservation of 
Pollock Resources in the Bering Sea, the International Pacific 
Halibut Commission, and the new North Pacific Fisheries 
Commission.  He is grateful to NOAA Fisheries for providing 
such a meaningful career in fisheries spanning 40 years.  

Loh is also appreciative to the NPAFC and its predecessor 
organization, the International North Pacific Fisheries 
Commission, for providing many opportunities to learn from 
great scientists on international fisheries issues.  “Never in 
my wildest imagination, while growing up in a tropical city 
built around the confluence of two muddy rivers, would 
I have dreamt of spending a life-time career in the North 
Pacific region”.  

2014 CSRS in session 
Photo credit: NPAFC Secretariat

2014 CSRS in session 
Photo credit: NPAFC Secretariat
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 Pink	salmon	in	Southeast	Alaska	(SEAK) originate from 
some 2,500 stream systems distributed throughout this 
temperate rainforest region of Alaska (Fig. 1).  The region is 
interspersed with islands, mountains, estuaries, fjords, and 
channels that discharge water to the Gulf of Alaska (GOA).  
Pink salmon occur in nearly every stream in SEAK and local 
returns are typically driven by numerous small to medium 
sized runs, rather than one or two major producers in each 
geographic subregion.  Annual commercial harvests of pink 
salmon in SEAK vary considerably, having ranged from 3 to 
95 million fish since 1960 (Fig. 2).  Moreover, since the mid-
1980s, harvest and spawning escapements of pink salmon 
have reached historic high levels.  During this time, annual 
commercial harvests of pink salmon averaged 44 million 
fish; over three times the average harvest of 14 million 

Biological Monitoring of Key Salmon Populations:
Southeast Alaska Pink Salmon

By Joseph Orsi1, Andrew Piston2, Emily Fergusson1, and John Joyce1

1National Oceanic and Atmospheric Administration (NOAA), Alaska Fisheries Science Center  
2Alaska Department of Fish and Game

Fig. 1. Pink salmon index streams in Southeast Alaska, grouped by subregion.  These 714 streams are surveyed and indexed 
for adult spawning escapements by the Alaska Department of Fish and Game (ADFG) and represent approximately 25% of the 
2,500+ streams in the region that support pink salmon.  Also shown are localities of the Southeast Alaska Coastal Monitoring 
(SECM) stations where seaward migrating juvenile salmon are sampled, and the Auke Creek Research Station (ACRS) where 
wild pink salmon fry outmigrants and subsequent returning adults are monitored. 

0
10
20
30
40
50
60
70
80
90

100

1960 1970 1980 1990 2000 2010
Year

Wild pink salmon

Hatchery pink salmon

Pi
nk

 sa
lm

on
 h

ar
ve

st
 (m

ill
io

ns
)

0
10
20
30
40
50
60
70
80
90

100

1960 1970 1980 1990 2000 2010
Year

Wild pink salmon

Hatchery pink salmon

Pi
nk

 sa
lm

on
 h

ar
ve

st
 (m

ill
io

ns
)

0
10
20
30
40
50
60
70
80
90

100

1960 1970 1980 1990 2000 2010
Year

Wild pink salmon

Hatchery pink salmon

0
10
20
30
40
50
60
70
80
90

100

1960 1970 1980 1990 2000 2010
Year

Wild pink salmon

Hatchery pink salmon

Pi
nk

 sa
lm

on
 h

ar
ve

st
 (m

ill
io

ns
)

Fig. 2. Annual harvest of wild and hatchery-produced pink salmon in Southeast 
Alaska, 1960–2013. 

Photo credit: Joe Orsi, NOAA Fisheries



page 14  |  NPAFC Newsletter No. 36  |  July 2014

fish from 1960 to 1984.  Furthermore, approximately 97 
percent of pink salmon production in SEAK originates 
from wild stocks.  Monitoring this important aggregate 
of pink salmon stocks gives insight to factors responsible 
for variable salmon production along the eastern Pacific 
Rim such as the influence of climate change on ecosystem 
dynamics. 

 The social, economic, and ecological importance of 
pink salmon to the SEAK region is substantial.  Commercial 
fishing is a primary socio-economic driver in SEAK and 
pink salmon are typically one of the most valuable salmon 
species in the commercial salmon harvest.  The majority 
of pink salmon harvested in SEAK commercial fisheries 
are taken by purse seine gear (96%), with smaller portions 
harvested by drift gillnet and troll gear (Fig. 3).  From 
2001 to 2013, the ex-vessel value of the SEAK commercial 
pink salmon harvest averaged approximately USD $42 
million, commanding the highest value of any other 
salmon species in nearly half the years.  In 2013, when 

Fig. 3. Purse seining in Southeast Alaska is the most common commercial 
fishing method for pink salmon.  A record harvest of 95 million fish occurred in 
the region in 2013.
Photo credit: Southeast Alaska Seiners Association used with permission
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fish landings (673,479 metric tons) in the Gulf of Alaska (GOA) and coastal 
waters in 2013: 46% from all pink salmon stocks and 21% from Southeast 
Alaska (SEAK) pink salmon stocks.  Data sources: National Marine Fisheries 
Service GOA catch report and individual fishing quota (IFQ) landings, and Alaska 
Department of Fish and Game commercial salmon and herring harvests.

the commercial harvest reached a historical high, over 95 
million pink salmon were harvested, worth an ex-vessel 
value of USD $125 million.  Furthermore, of the 0.67 billion 
metric tons of fish biomass harvested in all Alaska coastal 
and ocean fisheries in the GOA in 2013, the SEAK pink 
salmon harvest component represented 21%, whereas the 
total Alaska pink salmon aggregate harvest represented 
46% (Fig. 4).  

 Beyond commercial fisheries, pink salmon also 
contribute to sport fisheries in the region and provide 
numerous opportunities for tourists and Alaska residents 
to view high densities of salmon, bears, and other wildlife 
(Fig. 5).  Pink salmon returns to natal streams of SEAK also 
provide important annual sources of marine nutrients 
to terrestrial ecosystems.  Therefore, maintaining the 
sustainability of the pink salmon resource and accurately 
assessing year class strength prior to upcoming fisheries is 
vital to the region. 

Photo credit: Joe Orsi, NOAA Fisheries
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Fig. 5. Pink salmon adults provide marine-based nutrients to terrestrial 
ecosystems and enhance wildlife in Southeast Alaska.
Photo credit: Andrew Piston, ADFG
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Fig. 6. Researchers of the Southeast Alaska Coastal Monitoring project study juvenile salmon at sea with surface trawls and oceanographic instruments and examine diet and 
plankton samples.
Photo credit: Emily Fergusson, Molly Sturdevant, Joe Orsi, NOAA Fisheries

 
Ocean Monitoring 

 Historically, pink salmon returns to SEAK have been 
notoriously difficult to predict and assess due to their 
discrete two-year cycle and lack of leading indicator 
information.  Because early ocean conditions affect pink 
salmon year class strength, NOAA’s Auke Bay Laboratories 
initiated the Southeast Alaska Coastal Monitoring (SECM) 
project in 1997 to help identify biophysical factors 
associated with seaward migrating salmon.  From May until 
August each year, researchers collaborate on monthly SECM 
surveys to collect juvenile pink salmon and associated 
ecological metrics.  This sampling occurs along a primary 
seaward migration corridor in SEAK leading out into the 
GOA and northward along the Alaska Coastal Current (Fig. 
1).  Coastal ocean data collected from the 17-year SECM 
time series has been used to assess juvenile pink salmon 
abundance and habitat utilization, as well as their trophic 
interactions and responses to climate change (Fig. 6).

http://www.afsc.noaa.gov/ABL/EMA/EMA_SECM.htm
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Fig. 7. Relationship of juvenile abundance (peak CPUE in June or July) in SECM 
surveys and adult harvest (millions) six months later, 1998-2013 (top panel).  Track 
record of pink salmon pre-season forecast models and actual harvest, 2004-2013 
(bottom panel).

 A high profile outcome of the SECM research project 
has been the ability to use coastal ocean metrics associated 
with juvenile pink salmon to construct pre-season 
pink salmon forecast models to benefit SEAK resource 
stakeholders.  These forecast models, based on juvenile 
abundance and ecosystem metrics, have proven valuable to 
anticipate harvest occurring approximately 12 months later 
(Fig. 7).  Accuracy of the pre-season SECM forecasts have 
been within 7% of harvest in eight of the past 10 years.  The 
ecosystem metrics associated with pink salmon forecasting 
also apply to other species in SEAK.  For example, high 
abundance years of juvenile pink salmon also coincide 
with the ensuing productivity of coho (adult harvest) and 
Chinook salmon (age -.1 immature abundance in June and 
stock-specific survivals of hatchery and wild stocks).   

The pre-season SECM pink salmon data are also shared 
with the Alaska Department of Fish and Game (ADFG) to 
fine tune their salmon forecast.  The monitoring of SEAK 
pink salmon stocks also has implications for coastwide 
Pacific Rim production.  For example, favorable 2012 ocean 
conditions prior to the record SEAK pink salmon returns in 
2013 coincided with large pink salmon returns northward 
in Prince William Sound, southcentral Alaska, as well as in 
other regions.

Harvest and Escapement Monitoring

 Pink salmon stocks in SEAK are currently managed 
by ADFG through extensive in-season monitoring of 
harvests, fishing effort, and developing escapements.  Test 
fisheries are also used in several migratory corridors in 
central and northern SEAK and sex ratio data collected 
from the commercial catch is incorporated into weekly 
in-season pink salmon forecasts.  Because pink salmon 
production is broadly dispersed in SEAK, in-season 
assessment of escapements has been based on aerial 
observation.  Prior to making decisions about fishing effort, 
experienced fishery managers fly over many miles of pink 
salmon spawning habitat and assess whether adequate 
numbers of salmon are present, and whether the timing 
of the escapement is consistent with previous patterns.  
Although the managers fly these surveys to assess in-
season abundance and make management decisions, 
a numerical summary of their visual impressions about 
salmon abundance is retained as one of the most important 
indicators of salmon abundance and management success.  
Peak annual aerial survey counts of a set of over 700 
streams in the region are used to generate an annual 
escapement measure, or “index” of abundance, upon 
which escapement goals are based.

 Escapement goals for pink salmon in SEAK are based 
on peak aerial survey counts of aggregates of streams in 
three broad subregions: Southern Southeast, Northern 
Southeast Inside, and Northern Southeast Outside (Fig. 
1).  Marine tagging studies have demonstrated that SEAK 
commercial fisheries in each subregion generally target 
pink salmon stocks that ultimately spawn in that subregion.  
SEAK has also been divided into 53 smaller “stock groups” 
representing collections of streams supporting pink 
salmon runs with similar migration routes and run timing 

Photo credit: Joe Orsi, NOAA Fisheries

http://www.afsc.noaa.gov/ABL/EMA/EMA_PSF.htm
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Fig. 8. The Auke Creek Research Station is near Juneau, Southeast Alaska, where downstream counts of pink salmon fry and 
upstream counts of adults are monitored.
Photo credit: John Joyce, NOAA Fisheries
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that are managed as a unit and assumed to share similar 
productivity and exploitation rates.  For each managed 
unit, returns are monitored over the duration of the run 
to help ensure that escapement needs are met on a finer 
scale throughout the region.  If escapement management 
targets are met, or projected to be achieved based on 
in-season indicators, fishing effort and subsequent harvest 
are increased to maximize use of the resource and to 
ensure over escapement does not occur.  Extremely large 
escapements, particularly under warm or low water 
conditions, can lead to pre-spawn die off and also the 
superimposition of redds by fish spawning over existing 
redds.

 

Freshwater Monitoring 

 Auke Creek is the only wild pink salmon stream 
system that has been continuously monitored long term 
for freshwater counts of fry and adults in SEAK.  The Auke 
Creek watershed, a small freshwater lake system covering 
1,035 hectares, is situated in the northern region of SEAK 
(Fig. 1).  This site was originally used intermittently as a 
hatchery from 1902 until 1951, then in 1979 a permanent 
fish-counting weir was installed and it has since become 
NOAA’s Auke Creek Research Station (ACRS).  Each year 
a downstream fry and smolt trap is installed in the lower 
reach of Auke Creek in early March, then later in the year 
an upstream weir is installed for counting adults from late 
June through the end of October (Fig. 8).  Researchers at 
the fish counting weir have the capability to capture, mark, 
or sample virtually all fish migrating between Auke Lake 
and Auke Bay, including the smallest pink salmon fry.  At 
the ACRS, the abundance and phenology of all salmonids, 
including pink salmon, have been monitored during their 
periods of upstream and downstream migrations.

Photo credit: Joe Orsi, NOAA Fisheries
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Fig. 9. Changes in the phenology of downstream and upstream migration timing of 
wild pink salmon at Auke Creek, Alaska, 1980-2013.  The top panel shows trends 
for earlier fry outmigrations and adult return migrations.  The bottom panel shows 
the compressed outmigration distribution of fry in 2013 compared to the average 
distribution from 1980 to 2012.
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 One research component of ACRS is the study of 
how pink salmon are adapting to a changing climate.  In 
particular, this research has documented shifts in the 
phenology of pink salmon fry and adults in response to 
climate.  Pink salmon fry are out-migrating earlier and over 
a compressed time period (Fig. 9).  And nowadays adults 
are returning to Auke Creek earlier, too.  Furthermore, 
in addition to phenology, other pink salmon-specific 
metrics that are monitored include: fry production, marine 
survival, genetics, and fish size.  It is suspected that fish 
have adapted to recent warming trends by favoring earlier 
migration timing to and from salt water. 

Conclusion

 Southeast Alaska pink salmon are currently at historic 
high levels of abundance, however, continued research and 
management are necessary in order to maintain resource 
sustainability and maximize the benefits to resource 
stakeholders.  Pink salmon are a strong ecological and 
economic component in the GOA ecosystem and Alaska 
fisheries; therefore, maintaining the ability to construct 
accurate pre-season forecast models to assess upcoming 
returns is important, as well as monitoring adult spawning 
escapements and critical freshwater life history phases.  

 The outline below summarizes key research and 
management elements related to the biological monitoring 
of Southeast Alaska pink salmon:

1. Continue ocean research time series (SECM)
• monitor monthly coastal habitat use, migration, and 

abundance of juvenile salmon
• interpret trophic interactions of pink salmon 

competitors, predators, prey species and understand 
the influence of climate on oceanography, fish 
growth, and energetics

• use time series of ecological indicators to provide 
pre-season pink salmon forecasts

2. Efficient fisheries management (ADFG)
•  continue to manage fisheries to ensure optimum 

spawning escapements
•  continue to provide for the maintenance of genetic 

biodiversity of spawners by ensuring management 
targets are met for the 46 actively managed stock-
groups in the region 

3.  Maintain Auke Creek wild pink salmon stock monitoring 
(ACRS)

•  enumerate upstream adults and downstream fry
•  determine shifts in phenology related to climate 

change
•  study stock-specific fitness of hatchery and wild 

salmon

Photo credit: Joe Orsi, NOAA Fisheries
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 The primary objective	of	NPAFC is to promote the 
conservation of anadromous stocks in the North Pacific 
Ocean.  The role of NPAFC’s Working Group on Stock 
Assessment is to assess and provide the best available 
information on the status of Pacific salmon and steelhead 
trout.  

 Understanding the status of salmon stocks and 
the factors (e.g., climate) influencing Pacific salmon 
production requires long-term monitoring of salmon 
populations.  Assessment and management of Pacific 
salmon demand accurate and precise information about 
spawner abundance in order to estimate escapement goals, 
regulate harvest, evaluate management performance, 
and determine population status and stock-recruitment 
relationships (Walters and Ludwig 1981).

 Given the large number of salmon streams in British 
Columbia (BC) and the Yukon and expense of monitoring 
salmon populations, CDFO has been utilizing more cost-
effective alternatives for improving the accuracy and 
precision of escapement estimation.  This paper explores 
three examples of technological alternatives being pursued 
by CDFO.  These improvements are specific to each of the 
areas discussed.  One is for monitoring Chilko Lake sockeye 
salmon, another is for Skeena River Chinook salmon, the 
third one addresses Somass River stocks (Fig. 1).

Background

 The diversity and magnitude of Canada’s Pacific 
salmon populations makes assessing and monitoring both 
complex and expensive.  Under Canada’s Wild Salmon 
Policy (http://www.pac.dfo-mpo.gc.ca/fm-gp/species-
especes/salmon-saumon/wsp-pss/docs/wsp-pss-eng.pdf), 
the CDFO is moving increasingly towards the assessment 
and management of Conservation Units (CUs), which are 
defined as ecologically and/or genetically distinct groups of 
salmon (DFO 2005).  Holtby and Ciruna (2007) identified at 
least 420 salmon CUs in BC.  Within the CDFO Pacific region 
(BC and the Yukon Territory), the Salmon Stock Assessment 
Section is responsible for monitoring the status of stocks, 
impacts of fisheries, and trends in productivity.  The stock 
assessment program is organized into four operational 

Biological Monitoring of Key Salmon Populations: 
Technological Improvements in Escapement 

Estimation in British Columbia
By Arlene Tompkins, Keri Benner, Scott Decker, Ivan Winther, Carmen McConnell, and Jeff Till

Canada Department of Fisheries and Oceans (CDFO)

areas: South Coast, Fraser River, North Coast, and the 
Yukon, with analytical support provided by science staff 
from the Pacific Biological Station, Nanaimo.

 Coast-wide, CDFO and its partners (other departmental 
branches, First Nations, universities, and local community 
organizations) expend considerable effort to monitor 
salmon escapements (the number of salmon that reach the 
spawning grounds after “escaping” marine and freshwater 
fisheries).  The regional Salmon Escapement Database 
(NuSEDS) currently reports salmon spawning observations 
for 7000+ individual stream populations, but escapement 
estimates are available for 1200+ populations.  Individual 
population estimates often go back as far as the early 
1950s, but there can be huge variation in the methodology 
used and in their reliability.  Estimation quality has generally 
improved over time as regionally consistent escapement 
survey/analysis methodologies and data standards were 
applied.

Fig 1.  Relative location of the three largest salmon-producing rivers in British 
Columbia (BC): Fraser, Skeena, and Somass rivers

http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmon-saumon/wsp-pss/docs/wsp-pss-eng.pdf
http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmon-saumon/wsp-pss/docs/wsp-pss-eng.pdf
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 The collection of salmon escapement information 
involves a diverse set of methodologies with a range of 
accuracy and precision.  The methodology used depends 
on the stream characteristics, hydrological conditions, the 
behavior of the fish, and available resources.  Visual surveys 
(walk, snorkel, boat) including aerial counts (helicopter, 
fixed wing aircraft) are commonly used to provide an index 
of escapement from year to year.  Mark-recapture studies, 
fixed weir, and fence counts generally provide escapement 
estimates of higher accuracy and precision, but also require 
more effort and resource expenditures to implement than 
simpler visual survey methods.

Chilko Lake Sockeye Salmon Adult and Smolt 
Enumeration Programs

 Chilko Lake is a large (185 km2), high elevation (1175 
m) natural lake located in west-central BC (Fig. 1).  The lake 
is drained by the Chilko River (Figs. 2 and 3), which flows 
northeast 82 km to its confluence with the Chilcotin River, 
106 km upstream from the junction with the Fraser River.  
The Chilko Lake system supports three distinct sockeye 
salmon populations that spawn at the north and south ends 
of Chilko Lake and in the Chilko River.  Juveniles of all three 
populations rear in Chilko Lake prior to seaward migration.

Fig. 2.  Chilko Lake, British Columbia 
Photo credit: CDFO

Fig. 3.  View of Chilko Lake outlet with the Chilko River spawning ground in 
the foreground.  
Photo credit: CDFO

Fig. 4.  Aerial view of the Chilko River DIDSON site showing two separate 
weir installations and DIDSON units on each bank of the river.
Photo credit: CDFO

 The Chilko sockeye salmon populations are the only 
wild Fraser River sockeye with continuous long-term 
datasets of adult and smolt abundance estimates allowing 
differentiation of freshwater and marine survival rates.  
Sockeye salmon escapements to the Chilko Lake system 
have been assessed annually since the 1930s.  

 Average adult escapement to the Chilko system from 
1948 to 2013 was 425,000, with a range from 26,000 to 2.5 
million.  Assessment of smolt out-migration from Chilko 
Lake has been conducted each spring since 1951.  Average 
smolt production from 1951 to 2013 was 22 million, with a 
range from 2 to 77 million.  The majority of returning adults 
to the Chilko system are four years old (having spent two 
winters at sea).

Adult enumeration program

 Starting in 2009, dual-frequency, identification sonar 
(DIDSON) replaced large-scale mark recapture studies to 
estimate total escapement of sockeye to the Chilko system 
(Figs. 4 and 5).  DIDSON systems record near ‘video-image’ 
of individual fish as they swim through the ensonified 
area, allowing staff to manually count and record numbers 
of migrating fish during discrete time periods.  DIDSON 
imaging is not affected by water clarity or the amount of 
daylight, making 24-hour observation of the migration 
possible.  The use of DIDSON technology to enumerate 
Chilko sockeye salmon has resulted in increased precision of 
escapement estimates, while greatly reducing project costs 
owing to the reduction in field staff required to conduct a 
DIDSON assessment.
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 Securing an accessible location with a suitable channel 
profile is essential for obtaining reliable escapement 
estimates using DIDSON technology.  The Chilko River 
contains an ideal location for DIDSON operation 10 km 
downstream of Chilko Lake and downstream of the Chilko 
River spawning area.  Current speed at this location 
restricts sockeye migration to the shoreline.  Two DIDSON 
units, one on each shore of the river, enumerate sockeye 
as they migrate upstream along the shoreline.  Field crews 
also conduct carcass recovery surveys in major spawning 
areas in Chilko Lake and in the Chilko River throughout 
the spawning period to provide estimates of sex ratio, 
female spawning success, age, and length-at-age.  DIDSON 
operations span the entire period of arrival of returning 
adults (early August – early October), while recovery 
surveys begin in late August and extend to mid- or late 
October.

Smolt enumeration program

 Enumeration of sockeye salmon smolts takes place 
at a smolt fence located approximately 1 km downstream 
from the lake (Fig. 6).  The fence is typically operated from 
mid-April to late May depending on the timing of the smolt 
migration and water levels.  Because of the amount of flow 
and the very large number of migrating smolts (e.g., > 1 
million/day in some cases), smolts are allowed to migrate of 
their own volition through two openings (enclosed traps) in 
the fence.  As smolts migrate through the traps, they pass 
over an 8 ft by 8 ft (2.4 m x 2.4 m) white board overlaid 
with a grid pattern (Fig. 7).  Every five minutes a photo 
of the smolts passing over the board is taken using an 
overhead digital camera.  The number of migrants passing 
through the fence is estimated daily based on counts of 
smolts in the photos and by measurements of travel time 
for individual smolts through the trap.

Fig. 5.  DIDSON unit in operation in the Chilko River.  
Photo credit: CDFO

Critical information to assess survival

 Annual estimates of adult escapement and smolt 
out-migrants provide critical information for forecasting 
future returns, fishery planning, and assessing trends in 
survival at specific life stages.  Daily counts of adult sockeye 
salmon passing the DIDSON site are also used for in-season 
fisheries management.  Smolt size and abundance data 
from Chilko Lake provide information to assess freshwater 
survival and carrying capacity for wild Fraser River sockeye 
salmon.  Current collaborative research between CDFO and 
the University of British Columbia is investigating innovative 
sonar and radio tracking technology to look at migration 
rates, survival, bioenergetics, and environmental stressors 
for downstream migrating smolts and upstream migrating 
adults.

Fig. 6.  Sockeye salmon smolt counting fence at the outlet of Chilko Lake.
Photo credit: CDFO

Skeena River Chinook Salmon Escapement 
Estimation Using Genetic Techniques

 The Skeena River (Fig. 1) has the second largest 
aggregate of Chinook salmon spawning populations in 
BC.  Skeena Chinook salmon are northward migrating and 
encountered in mixed-stock fisheries in Southeast Alaska 
and northern BC, as well as terminal gillnet, tidal sport, 
non-tidal sport, tidal First Nations’ and non-tidal First 
Nations fisheries.

 Historically, Chinook salmon escapements to the 
Skeena River were represented by an index of abundance 
that included approximately 20 of 60 populations surveyed 
annually using a variety of techniques.  Within the 
Skeena Chinook salmon complex, the Kitsumkalum River 
component has been estimated using a high precision 
mark-recapture program since 1984.  Escapement estimates 
for other populations that contribute to the Skeena index 
are based on less precise methods, including fish weir 
counts, aerial counts, boat, and foot surveys.  
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Fig. 7.  Photo of Chilko sockeye salmon smolt migration through one of the traps 
in the counting fence (photo shows 465 smolts on the white board).
Photo credit: CDFO

 The index of Chinook salmon escapement to the 
Skeena aggregate has averaged 50,000 fish since 1984.  
On average, the Kitsumkalum rivers indicator stock has 
represented approximately 30% of the index and the Bear 
and Morice River populations contributed 20% and 26%, 
respectively, to the index.

 Since 2009 CDFO has been investigating the use of 
genetic stock identification (GSI) techniques on archived 
scale samples from a test fishery at the mouth of the 
Skeena River to retrospectively generate system-wide 
escapement estimates for Skeena Chinook salmon.

 Genetic analyses of 21,044 Chinook salmon were 
completed from archived scales of fish sampled from a 
fixed effort, multi-panel gillnet test fishery conducted 
over 35 years (Fig. 8).  The proportions of Kitsumkalum 
River Chinook salmon identified in the samples were 
expanded to the Skeena wide population using estimates 
of Kitsumkalum Chinook salmon escapement from an 
independent mark-recapture program.  The Kitsumkalum 
stock has escapement estimates with known variance for 
1984-2013.  The GSI data were matched to the biological 
data to generate stock-specific age and timing data for 
large component stocks.  The preliminary estimates of large 
Chinook salmon escapement to the Skeena River ranged 
from 28,398 in 1986 to 155,637 in 2001.  The coefficients 
of variation (CV) around the escapement estimates met the 
data standard of 15% in half of the years examined.

 Genetic-based estimates of escapement represent an 
improvement over existing indices because comparisons 
may be made among years.  Escapements based on genetic 
techniques include estimates of variance, which cannot 
be produced for escapement indices of Skeena Chinook 
salmon because of the different estimation techniques 
involved.  The data also make important contributions to 

our understanding of stock composition, timing, relative 
abundance, and age structure.  The project has produced 
30 years of escapement information with additional 
information for five years that is yet to be completed (1979 
to 1983).  The technique represents a cost effective way to 
estimate the aggregate of Chinook salmon returning to the 
Skeena River.

Somass River Salmon Adult Enumeration 
Programs

 The Somass River, on the west coast of Vancouver 
Island (Fig. 1), is the third largest salmon producing system 
in BC after the Fraser and Skeena rivers.  The Somass River 
drains an area of about 1,426 km2 into the head of Alberni 
Inlet, a typical West Coast Vancouver Island fjord.  The basin 
consists of three major sub-basins: Sproat (387 km2), Great 
Central (651 km2), and Ash (388 km2).

 The Somass River system supports important 
First Nations, commercial, and recreational fisheries in 
distant ocean waters, marine waters in the approach to the 
river, and in the river.  The management of these sockeye, 
Chinook, and coho salmon fisheries is complex and depends 
on accurate accounts of catch and spawners.

 Significant technological advances have been made in 
counting sockeye, Chinook, and coho spawner abundance 
in the Somass River system.  The current method focuses 
on high-definition digital video monitoring in key areas 
where the fish are forced to move through fish ladders to 

Fig. 8.  Skeena River gillnet test fishery 
Photo credit: CDFO
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avoid natural barriers to migration.  CDFO staff Carmen 
McConnell and Jeff Till worked with Hupacasath First 
Nations members to implement the video monitoring 
systems (Fig. 9).  Cameras, lighting, and computers are 
powered by a hydro generation system designed and built 
with assistance from staff from the nearby Robertson Creek 
hatchery.  Tunnels are able to handle 50,000 sockeye per 
day and as many as 800,000 sockeye, 40,000 Chinook, 
and 100,000 coho salmon, and 5,000 steelhead trout are 
counted on an annual basis.

Fig. 9.  View of tunnels in the fishway looking upstream on the Somass River system
Photo credit: CDFO

 The high definition video (Fig. 10) allows counting by 
species, determination of categorical size, detection of 
external marks such as adipose fin clips, and assessment 
of external fish condition.  The video is accessed remotely 
by CDFO staff and they are currently working to make it 
available to the public over the internet.  Daily counts are 
currently developed by sub-sampling videos at rates varying 
5 to 60 minutes per hour and expanding to the full day.  
Total estimates are developed by summing daily estimates 
over the duration of the migration.  Staff are investigating 
the use of facial recognition technologies to automate 
counts by species, which will further improve the salmon 
monitoring system.
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Western Alaska Salmon Stock Identification 
Program (WASSIP): Cooperation Among 
Stakeholders to Improve Understanding  

of Alaska Fisheries
By Erica Chenoweth, Eric Volk, and Bill Templin

Alaska Department of Fish and Game (ADFG)

 The	Western	Alaska	Salmon	Stock	Identification	
Program	(WASSIP) is a unique collaboration among 
stakeholders and scientists to address long-standing 
questions about harvest patterns of chum and sockeye 
salmon in western Alaska fisheries.  Born from frustration 
with widely divergent regulatory decisions based on limited 
and controversial data, WASSIP created a framework for 
representatives from affected stakeholders in western 
Alaska to collectively design a scientific study to address 
critical information gaps in a highly contentious commercial 
and subsistence fishing environment.
 
 While engaged in the largest salmon genetics study 
ever conducted (collecting over 325,000 samples), we 
established a process where representatives of major 
regional fishery interests accepted responsibility for 
the design of scientific investigations that would inform 
regulatory decisions they must live with.  Spanning more 
than eight years, WASSIP analyzed more than 225,000 
tissues to determine stock-specific compositions, harvests, 
and harvest rates of sockeye and chum salmon in 
subsistence and commercial fisheries across a vast region of 

coastal western Alaska, including state-
managed marine and inshore waters on 
both sides of the Alaska Peninsula, Bristol 
Bay, the lower portions of the Yukon 
and Kuskokwim River drainages, Norton 
Sound, up around the east side of the 
Bering Strait to Point Hope, and Kotzebue 
Sound. 

 WASSIP’s origins date back to the 
1990s, when stakeholders and fishery 
regulators became acutely aware of 
the need for improved science-based 
information to better understand 
catch composition of diverse fisheries 
in western Alaska, so that informed 
decisions on allocations could be made.  Area M

(Alaska Peninsula)

Area M

Area T
(Bristol Bay)

Area L

(Chignik)

Area X
(Kotzebue)

Area Z
(Norton Sound
-Port Clarence)

Area Y
(Lower Yukon)

Area W
(Kuskokwim Bay)

Area M

(Alaska Peninsula)

Area M

Area T
(Bristol Bay)

Area L

(Chignik)
Area M

(Alaska Peninsula)

Area M

Area T
(Bristol Bay)

Area L

(Chignik)
Area M

(Alaska Peninsula)

Area M

Area T
(Bristol Bay)

Area L

(Chignik)

Area X
(Kotzebue)

Area Z
(Norton Sound
-Port Clarence)

Area Y
(Lower Yukon)

Area W
(Kuskokwim Bay)

Map of Alaska with inshore and marine waters included in the WASSIP study highlighted in blue and 
ADFG salmon management areas. 

Naknek gillnet sockeye salmon fishery in Bristol Bay. Photo credit: 
© ADFG used with permission
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 Of particular concern to chum fishermen in the 
Arctic, Yukon, and Kuskokwim regions and to sockeye 
fishermen in Bristol Bay were catches of chum and 
sockeye salmon in regulatory Area M, on the North 
and South Alaska Peninsula.  It was widely assumed 
that fisheries in Area M were intercepting excessive 
levels of salmon bound for distant regions.  Previous 

Subsistence users around Alaska. 
Photo credit: © ADFG used with permission  

Picking salmon from the net on the Alaska Peninsula.  
Photo credit: Gene Conservation Laboratory, Lisa Fox, ADFG

tagging and genetic studies for sockeye and chum 
salmon provided some useful information, but study 
limitations and a lack of comprehensive sampling 
hindered their utility.  

 Following the Area M Alaska Board of Fisheries 
meeting in 2004, tensions boiled over leading to 
pointed discussions among ADFG leadership and 
stakeholders to envision the kind of study that would 
provide the necessary fishery-specific information 
to understand stock-specific impacts from the many 
fisheries in western Alaska.  Recent advances in genetic 
stock identification (GSI) provided a practical method 
for wide-scale salmon stock discrimination and the 
means to effectively address these questions. 

 In 2004, the ADFG and affected stakeholders 
began drafting proposals to rally financial resources 
and create a study design.  In 2005, the federal 
government pledged financial support if a unified study 
design was agreed upon by all stakeholders.  For more 
than a year, the fledgling group embarked on intense 
discussions to gain consensus on a plan.  In 2006, 
a second advisory panel meeting was held, where 
elements of a draft Memorandum of Understanding 
(MOU) were discussed at length, and eighteen months 
later, an acceptable MOU was signed and adopted.  
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Spring 2012  WASSIP Advisory Panel meeting. 
Photo credit: Gene Conservation Laboratory, ADFG

 The challenge of reaching these agreements among 
many stakeholders with widely divergent interests should 
not be minimized.  Signatories to WASSIP represent 
major fisheries interests and stakeholder groups, 
including local governments, corporations, and fishermen 
associations.  The 10 signatory groups other than 
ADFG were Bristol Bay Native Association, Bering Sea 
Fishermen’s Association, Yukon River Drainage Fisheries 
Association, Lake and Peninsula Borough, Association of 
Village Council Presidents, Kawerak Incorporated, Tanana 
Chiefs Conference, Aleut Corporation, Aleutians East 
Borough, and Concerned Area M Fishermen.  WASSIP 
began with federal funding, which provided for just a 
single year of sampling in 2006. 

 The hard-won WASSIP MOU forms the foundation 
and framework of the program.  It established the 
tripartite structure for WASSIP consisting of the 
(1) Advisory Panel (11 signatories, including Alaska 
Department of Fish and Game), (2) ADFG (department 
staff in genetics, stock assessment, and biometrics), and 

(3) an expert technical committee.  
 Advisory Panel members reviewed and approved 
elements of the study plan and, in addition, played a direct 
and tangible role in the development of specific technical 
and programmatic components.  ADFG technical staff was 
responsible for all analyses and reporting.

 The technical committee was composed of four 
internationally recognized scientists in the fields of genetics, 
population dynamics, biometrics, and salmon life history 
and migration.  These were Drs. Milo Adkison from the 
University of Alaska, Robin Waples from NOAA Fisheries, 
and Tom Quinn and Bruce Weir from the University of 
Washington.  They provided an independent source of 
critical technical insight into all methods and analyses that 
are the foundation of WASSIP data.  

 It was further stipulated that samples would be 
analyzed as a complete set; no analyses would begin until 
three years of samples had been collected and approved for 
both species; and no reporting of results would occur until 
all analyses for both species were complete.  All project 
decisions were made by consensus; all meetings were open 
to the public; and all information was publically available.  

 An important expectation for WASSIP stakeholders 
was increasing public trust through an interactive process 
and ensuring that results were disseminated in an open 
and understandable way.  In addition to public meetings, 
the primary mechanism for disseminating information was 
the WASSIP website, where agendas, meeting minutes, 
and documents (including final reports, data files, posters, 
and maps) were posted and remain accessible today.  A 
highlight of the website is the availability of technical 
documents, which trace the development of methods and 
techniques between ADFG, the Advisory Panel, and the 
expert technical committee, both in their original white 
paper form and in a more complete and readily citable 
report form. 

Advisory Panel representatives and ADFG staff at meeting in Anchorage, Alaska, fall 2012 (left).  WASSIP results and presentation methods are discussed (right). 
Photo credits: Gene Conservation Laboratory, ADFG.  

http://www.adfg.alaska.gov/index.cfm?adfg=wassip.reports
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Pelvic fin held out to show the axillary process on ocean bright salmon.  The 
tissue is non-lethally sampled for genetic analysis.
Photo credit: © ADFG used with permission 

Gene Conservation Laboratory members often had to utilize helicopter 
transportation for baseline sampling. 
Photo credit: © ADFG used with permission  

 From 2007 to 2009, WASSIP was fully funded by the 
State of Alaska and continued comprehensive sampling 
for both species.  Agreement was reached on various 
technical components of the study, such as selection 
and development of genetic markers to increase stock 
resolution, methods to build the genetic baselines (the 
spawning stocks sampled to characterize genetic stock 
structure), and the best way to report results.  For example, 
while Asian stocks of chum salmon are harvested in some 
western Alaska fisheries and Asian populations were 
included in the genetic baseline, the main concern of 
WASSIP was to describe the harvest of local western Alaska 
stocks.  Therefore all Asian populations were reported as 
a single stock.  Likewise, all North American populations 
from east of Kodiak Island were reported as a single stock.  
Further resolution is possible, but the decision was made 
to gain the greatest precision and accuracy for stocks 
important to WASSIP.  For sockeye salmon, the scope of 
the baseline was even more specific and included only one 
group outside of the WASSIP area, described simply as 
“East of WASSIP”.

 Another early and important decision was to use 
single nucleotide polymorphisms (SNPs) as the marker type 
for the project due to the potential for high throughput 
analysis.  ADFG was able to draw on an archive of tissues, 
DNA, and genetic markers available from throughout the 
ranges of both species made possible by collaborative 
research among U.S. scientists and scientists from 
Korea, Japan, Russia, and Canada.  As an example, the 
collaboration made possible through PacSNP allowed for 
the development of the initial range-wide SNP baseline for 
chum salmon (See Seeb et al. 2008, Templin et al. 2012, 
Templin et al. 2014, and Seeb et al. 2011).

 The main goal of WASSIP was to better understand 
the impact of all western Alaska fisheries on each of 
the two species and stocks of interest.  In order to meet 
this overarching goal, genetic baselines were expanded, 
commercial and subsistence fisheries were sampled over 
several years to characterize temporal and spatial variability 
in stock contributions, and methods were explored and 
refined to maximize our capacity for stock discrimination 
in these fisheries.  Meeting these lofty goals required an 
unprecedented level of effort on the part of all WASSIP 

Dockside genetics sampling.
Photo credit: © ADFG used with permission 

http://www.npafc.org/new/publications/Technical%20Report/TR8/Templin%20et%20al.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1755-0998.2010.02966.x/abstract
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participants.
 Complete WASSIP results are contained in nine reports.  
The foundation for the study is presented in the first five 
reports documenting fishery sampling, establishing genetic 
baselines for each species, and estimating stock-specific 
escapements for each species.  Results of mixed-stock 
fishery analyses are contained in two reports for each 
species: one documenting estimated stock compositions 
from genetic analyses and one providing estimates of 
stock-specific harvest numbers and harvest rates for chum 
and sockeye salmon in WASSIP fisheries.  The last two 
reports for each species are closely connected.  The stock 
composition of fishery catches shows the percentage of 
harvest represented by various stocks in WASSIP fisheries.  
These stock percentages were applied to the number of 
fish harvested in the fisheries to determine stock-specific 
harvest numbers.  Stock-specific harvest numbers for each 
WASSIP fishery were divided by the total run for each 
stock to determine harvest rates.  It was essential that 
stock composition, harvest, and harvest rate results for 
each species be considered together to gain a complete 
understanding and full context of study results.  All results 
are accessible on the WASSIP website (see http://www.
adfg.alaska.gov/index.cfm?adfg=wassip.reports) 

Dockside genetics sampling (upper left), sampling chum salmon (upper right), collecting fishery samples into a deep-well plate (lower left), and collecting 
baseline samples into a bulk sample bottle (lower right).  
Photo credit: Gene Conservation Laboratory, ADFG  

WASSIP Fishery Sampling
2006-2009 

Lab staff working on extractions and genotyping. 
Photo credits: Gene Conservation Laboratory, ADFG 

http://www.adfg.alaska.gov/index.cfm?adfg=wassip.reports
http://www.adfg.alaska.gov/index.cfm?adfg=wassip.reports
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Example of posters available online: http://www.adfg.alaska.gov/index.cfm?adfg=wassip.posters 

 While results from the study cannot address all 
questions surrounding fishery impacts on chum and 
sockeye salmon stocks across this vast geography, WASSIP 
provided opportunity for representatives of major regional 
fishery interests to collaborate with technical experts on 
design of scientific studies to inform regulatory decision 
making.  

 The results of this large and comprehensive effort 
will serve as a springboard for continued collaborative 
investigations on these species both within Alaska and 
throughout the Pacific Rim, thereby increasing our 
knowledge of population structure, migratory behavior, 

Sockeye salmon genetic baseline populations (39,205 sockeye salmon, 294 
populations, 96 SNPs) and sockeye salmon genetic baseline structure.  Genetic 
baselines are used to estimate the contribution of each stock to WASSIP catches.

Chum salmon genetic baseline populations (32,817 chum salmon, 310 
populations, 96 SNPs) and chum salmon genetic baseline structure. Genetic 
baselines are used to estimate the contribution of each stock to WASSIP catches. 

stock-specific harvests, and post-glacial colonization. 
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from WASSIP publications:
http://www.adfg.alaska.gov/index.cfm?adfg=wassip.posters 

http://www.npafc.org
http://onlinelibrary.wiley.com/doi/10.1111/j.1755-0998.2010.02966.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1755-0998.2010.02966.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1755-0998.2010.02966.x/abstract
http://www.adfg.alaska.gov/index.cfm?adfg=wassip.reports
http://www.adfg.alaska.gov/index.cfm?adfg=wassip.posters
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A Research and Conservation Project on  
Sakhalin Taimen, a Rare, Anadromous  

Salmonid in Eastern Asia
By Pete Rand1, and Michio Fukushima2 

1Wild Salmon Center
2National Institute for Environmental Studies

 In Hokkaido, the northernmost island of Japan, there 
is a small river system called the Sarufutsu that holds great 
significance to both of us.  

 For Michio, it started with a fishing expedition in the 
1980s, when he captured a very unusual fish.  For Pete, 
it started in the spring of 2006, when he traveled to the 
river for the first time, and got his first glimpse of a large, 
brightly colored fish in the headwaters.  Over the years 
we’ve gotten to know each other better, and, through our 
collaboration, we’ve gotten to know these unique fish 
better, too.

 The fish, Parahucho perryi, is known by a variety 
of common names, including Sakhalin taimen, itou 
(pronounced “ee-toe”), sea-run taimen, and Japanese 
huchen.  In the indigenous Ainu language, it is called 
chirai.  Its species name comes from the U.S. naval officer 
Commodore Perry, who ended Japan’s era of isolation.  It 
is related to four other Asian endemic species in the Hucho 
genus, but recently was placed into its own genus based on 
evidence of substantial divergence in characteristics of their 
DNA.  This species’ habitat includes lower reaches of rivers 
(including lakes), estuaries, and the coastal shelf.  It spawns 
during the spring in rivers.  

“Why this river, and why this fish?” 

 We often get this question.  

 The river, because it is one of the largest undammed 
river systems in Hokkaido, and it has been spared from 
much of the river construction and restoration projects that 
have greatly compromised the ecological integrity of many 
Japanese rivers.

 The fish, because it is unusual, beautiful, and 
exceedingly rare.  It is the only taimen that run to the 
sea (confirmed in a number of studies, including Arai et 
al. 2004, Edo et al. 2005, and Zimmerman et al. 2012).  
Like the other taimen species, the fish is relatively late 
to mature, can live exceedingly long lives (> 20 years), 
and can reach enormous sizes—taimen over 2 m long 
have been captured.  In fact, they are recognized as the 

Spawning pair of Sakhalin taimen in the headwaters of the Sarufutsu River 
watershed.  The male, displaying bright red spawning coloration, is on the left. 
Photo credit: Satoshi Adachi.
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largest salmonids in the world.  Their diverse diet is also 
noteworthy, as it includes small mammals and birds when 
they present themselves.  It is thought that some of the 
largest individuals are capable of feeding on returning adult 
Pacific salmon.

Understanding the threats and working to 
address them

 In 2006 we contributed to a range-wide assessment 
of the species conducted by the International Union for 
Conservation of Nature (IUCN) Salmonid Specialist Group.  
In addition to Hokkaido, the species can also be found in 
the southern Kurile Islands and Primorye, Khabarovsk, 
and Sakhalin in the Russian Federation.  We concluded, 
largely based on the rate of decline in bycatch in the coastal 
salmon trap net fisheries in the Russian range, that the 
species was highly threatened, and the status of the species 
was characterized as Critically Endangered, the highest level 
of threat used by IUCN (Rand 2006).  We explored the risk 
of population extinction and the factors driving it in a later 
publication (Fukushima et al. 2011).

 In the IUCN assessment, we described a series of 
research and conservation activities needed to better 
understand and protect the species.  In Japan, our focus has 
been on the Sarufutsu River, pursuing a variety of different 
activities.  Spearheaded by Brian Caouette at the Wild 
Salmon Center, a precedent-setting agreement was made 
in 2009 to place over 2500 ha of riparian and floodplain 
forest land under permanent conservation protection—
habitat critical to the future of this species.  In that year, 
the Sarufutsu Biodiversity Conservation Forest was created 
on land owned by the largest paper company in Japan, Oji 
Paper (for more, see http://wildsalmoncenter.org/press/
OJI_Sarufutsu.php)

 In recent years, we have collaborated on designing 
and implementing a new monitoring program to provide 
vital information on the status of this population, likely the 
largest one in Japan.

Monitoring the passage of adults with sonar

 Much of the current monitoring work involves hiking 
along the river and counting the number of spawning nests 
created by the fish.  This work is currently undertaken by 
a small band of highly dedicated volunteers in Hokkaido.  
This survey method was advanced by Michio through his 
Masters work in the late 1980s and early 1990s (Fukushima 
1994).  Hard work indeed, given the nearly impenetrable 
stands of dwarf bamboo (Sasa) that line the river banks 
in this region.  Through early discussions, we began to 
explore the idea of using sonar as an alternative monitoring 
method.

Sarufutsu Biodiversity Conservation Forest
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30 meters (all streams)

Buffer Size:

Floodplain:
   1805 hectares (4460 
   acres) (11.5% of Oji 
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Buffer: 
   855 hectares (2110 acres)
   (5.4% Oji land) 
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   2660 hectares (6570 
   acres) (16.9% of total 
   Oji land)

Protected Area:
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Legend
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Map of the Sarufutsu River watershed in Hokkaido, with special protected area 
shown in yellow.

Mitsuru Kawahara, an active member of Sarufutsu Itou no kai, volunteers 
every year to count taimen redds (nests), the traditional way of monitoring the 
abundance of the population.
Photo credit: Pete Rand

http://wildsalmoncenter.org/press/OJI_Sarufutsu.php
http://wildsalmoncenter.org/press/OJI_Sarufutsu.php
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 There is now a long history of using sonar to count 
Pacific salmon in rivers (Maxwell 2007).  We felt it might be 
valuable to apply this approach to counting adult taimen 
along their migration to the spawning grounds in the 
headwaters of the Sarufutsu River.  We embarked on a two-
year study to investigate the feasibility this approach.
 
 We began our project in 2013 in what turned out to 
be a very cold, wintry spring period in Hokkaido.  With help 
from the local conservation group, Sarufutsu Itou no kai, 
we made our way to our study site, a major tributary of the 
Sarufutsu River, using snow mobiles and sleds.

 We chipped through the ice and snow, constructed 
a frame to support the sonar, and set out to monitor 
the passage of fish by the site for four weeks.  The sonar 
system, produced by Sound Metrics in the USA, is an 
imaging system that produces a highly resolved video 
image by emitting and receiving sound from many small 
transducers.  This method of monitoring has some 
limitations (notably, it is difficult to determine species), but 
it has many advantages over other methods, particularly 
its ability to produce reliable images, regardless of the level 
of light or water turbidity, and it is capable of producing 
accurate estimates of fish length.  Because taimen are 
much longer than other species in the river at the time of 
our sampling, we were able to overcome the limitation of 
species identification by relying on fish size to discriminate 
taimen from other fish passing our site.  And, of course, 
this sampling requires no handling of the fish, which is an 
important consideration given the species’ threatened 
status.

To see taimen and count redds, it is often necessary to navigate through very thick dense riparian vegetation dominated by 
Sasa, dwarf bamboo.
Photo credit: Pete Rand

Our study site, under winter and spring conditions.
Photo credit: Pete Rand
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 We repeated the study again in the spring of 2014, 
which turned out to be a much warmer spring.

Preliminary results

 As we compile and analyze the data and work toward 
scientific publication, we can report a number of interesting 
early results. 

 The important “bottom-line” of our monitoring work 
is the total number of adults counted in the spawning run.  
We estimated approximately 330 individuals in 2013, and 
over 400 individuals in 2014, representing a 20% increase.  
Knowing the number of redds enumerated in past years, 
these population estimates are indeed much higher than 
we expected.  Thus, our work is producing good news for 
the future of this population.  

During our first field season, we needed to travel to our study site using 
snowmobiles and sleds.
Photo credit: Pete Rand

With the help of members of Sarufutsu Itou no kai, we built a frame to support 
the sonar system.
Photo credit: Pete Rand

A sonar image of a Sakhalin taimen swimming by our site.  
Photo credit: Katsunori Mizuno, University of Tokyo.
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 Other patterns in our data allow us to draw some 
conclusions about factors influencing migration and 
passage rate.  In both years we observed an early and 
(larger) late peak in the run.  The data we collected on 
environmental conditions during the run suggested that 
the run was split in 2013 as a result of a cold front that 
passed through the region, resulting in critically low river 
temperatures.  Conversely, in 2014, we observed an early 
spring thaw that resulted in a short duration flood period 
that likely slowed the migration rate of the fish and split 
the run into an early and late component.  Of course, we 
cannot rule out a genetic component that may produce this 
pattern in migration timing.

The Future

 It is our hope that this work will help inspire other 
efforts to monitor taimen and other wild populations of 
fishes in this critically important region.  The Wild Salmon 
Center has been working closely with Russian colleagues 
over the years in neighboring Khabarovsk, Sakhalin, and 
Primorye, and we hope this approach will be applied in key 
river systems in those areas in the future.

 Taimen are a so-called umbrella species—their 
presence and status is an indicator of river and coastal 
ecosystem health.  By safeguarding taimen, we can better 
conserve Pacific salmon and many other fishes and aquatic 
life.  Indeed, through our experience in monitoring taimen 

in the Sarufutsu River, we have come to recognize and 
appreciate the importance of the river in supporting wild 
populations of a variety of other salmonids, including white 
spotted charr, and cherry, chum, and pink salmon.  

 In a region so dramatically transformed by land 
use development and river engineering, it seems to us 
especially important to protect both the river and the fish 
it supports so future generations can enjoy this natural 
wonder as much as we have over the years.
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A	number	of	years	ago,	my father and I took a trip to Kodiak Island, AK.  In anticipation of the trip, I tied numerous 
flies based on materials I had and some pictures of flies I saw in books.  The following morning after our arrival, we 
donned our waders and headed into the stream.  While many of our flies caught fish, Dad discovered that this small 
flash fly worked exceptionally well for catching pink salmon and the occasional chum.  We spent a special week on the 
emerald isle fishing, talking, and releasing the beautiful salmon to continue their journey.  Not sure if you’ll have the 
same success we did, but here is a picture of the fly and the materials used to construct it.

Trusty Green/Yellow Flash Fly
By Jeffrey Guyon

NOAA Fisheries, Auke Bay Laboratories

My Dad (left) with a chum salmon that’s probably just a little smaller than the chum salmon I caught (right), although he may have a different opinion and 
was careful to watch out for the fish’s teeth.  Both fish were caught on the fly described and safely released after a quick picture.

Jeff	Guyon is the Genetics Program Manager at the Auke Bay Laboratories, NOAA Fisheries, in Juneau, Alaska, where he and his 
colleagues work on genetics of salmon and other fish species in the North Pacific.  He received his PhD from the University of Notre 
Dame on the topic of chromatin remodeling with work conducted in laboratories at both Notre Dame and Massachusetts General 
Hospital/Harvard Medical School.  Afterwards Jeff completed a post-doctoral fellowship developing a zebrafish model of muscular 
dystrophy in Boston.  In 2007, he moved to Alaska to take the great opportunity offered to him to work as a fisheries geneticist, 
first with the Alaska Department of Fish and Game and then with NOAA Fisheries.

Green/yellow flash fly

Wing: yellow/green flashabou, topped with 
yellow hackle fibers

Tail: yellow hackle tip
Body: yellow floss
Thread: black, used to make the head
Hook: Size 10 streamer hook
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 Even	though	travel	expenses	to attend the Food and 
Agricultural Organization’s COFI-31 (31st meeting of FAO’s 
Committee on Fisheries) and the RSN-5 (5th meeting of 
the Regional Fishery Body Secretariats’ Network) in Rome 
were budgeted by NPAFC, some doubts remained about 
whether it would be worth the expense of a transatlantic 
trip.  I was concerned about how useful the meetings would 
be in Rome.  Would discussions on issues important for 
international fisheries commissions be front and center 

RSN Family Meets Up in Rome
From the Director’s Desk

By Vladimir Radchenko
NPAFC Secretariat

at the meeting, or would 
these discussions play a 
supporting role in a crowd 
of individual states?  

 My initial thought 
to attend resulted from 
email communications with 
Dr. Gail Lugten, Fisheries 
Liaison Officer in FAO’s 
Fisheries and Aquaculture 
Policy and Economics 
Division (FAO FIPI).  Gail 
also serves as the Secretary 
for the RSN.  Last year, we 
received a request from 
Gail for brief information 
to include in the Regional 
Fisheries Bodies’ (RFBs) 
chapter in FAO’s biannual 
report on the State of 
World Fisheries and 
Aquaculture (SOFIA), called 
Snapshot of the activities 
of regional fishery bodies 
as a basis for enhancing 
collaboration.  

 At the NPAFC Secretariat we decided not to miss 
this chance to “shine before the world” and promptly 
submitted information for the chapter.  Our submission 
was well-received and circulated to colleagues with 
the hope of obtaining hot news from members of the 
whole RFB society on a reciprocal basis.  Wider and more 
intensive sharing of activities, knowledge, and experiences 
inside the RFBs’ society is especially important for 
relatively small secretariats, such as ours.  It was of 
interest to see that the quarterly RSN newsletter imitated 
a regular feature from our Newsletter—a seafood recipe 
(see Smoked/Air dried salmon, this issue).  Gail cited 
Jane Willing from New Zealand, who at the previous COFI 
meeting said, “We must not forget that fish are delicious”. 

 Since this first submission, over the year many other 
documents were prepared by the RFB under supervision 
of the FAO FIPI.  These include the COFI information 
paper on the performance reviews of eleven RFBs, RFB 
contributions to the Code of Conduct materials, and the 
executive summary to the UN Secretary-General Report 
on Oceans and law of the sea.  The RFB fact sheets on the 
FAO website were restructured and updated.  

Guide to Abbreviations
COFI: FAO Committee on Fisheries
ENFO: NPAFC’s Committee on Enforcement
FAO FIPI: Fisheries and Aquaculture Policy and Economics Division
IUU fishing: Illegal, Unreported, and Unregulated fishing
NPAFC: North Pacific Anadromous Fish Commission
NPFC: North Pacific Fisheries Commission
PSMA: FAO Port State Measures Agreement 
RFB: Regional Fisheries Bodies
RSN: Regional Fishery Body Secretariats’ Network
SOFIA FAO State of World Fisheries and Aquaculture Report 

Regional Fishery Body Secretariats’ Network (RSN) family after Saturday’s session with in-coming Chairperson Stefan 
Asmundsson (North East Atlantic Fisheries Commission), out-going Chairperson Andrew Wright (Commission for the 
Conservation of Antarctic Marine Living Resources), and Secretary Gail Lugten (FAO FIPI) sitting in the center, Rome, June 2014.  
Photo credit: General Fisheries Commission for the Mediterranean 
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 In December 2013, preparation of the FAO-FIPI 
comments to the Global Ocean Commission’s Policy Options 
Paper # 9 Reform of high seas fisheries management 
brought the RFBs together in a particularly fruitful email 
discussion.  The RFBs controverted preconceived opinions 
on structural and governance weaknesses associated with 
their activities that had been erroneously included in the 
reform paper and produced valuable recommendations to 
FAO-FIPI for its comments on the paper.  

 In February 2014, the FAO-FIPI informed the RFBs 
of the FAO Blue Growth Initiative, which would be a 
central theme of the COFI-31 meeting in Rome.  The Blue 
Growth Initiative aims to catalyze policy development, 
investment, and innovation in support of food security, 
poverty reduction, and the sustainable management of 
aquatic resources.  The initiative is FAO’s response to the 
UN Rio+20 meeting in 2012, which called for “a world 
that is committed to freeing humanity from poverty and 
hunger as a matter of urgency.”  Blue indicates health, 
healing, cleanliness and integrity, and growth shows action, 
dynamism, and moving forward to meet challenges.  RFBs 
were requested to prepare a discussion paper on their role 
in implementing the Blue Growth Initiative by providing 
information on how they are attempting to ensure better 
global food security through fisheries management.  

 The NPAFC Secretariat submitted the summary, 
NPAFC Role in Implementing the Blue Growth Strategy.  
The significance of Pacific salmon for the dietary, 
social, and cultural needs of coastal societies around 
the North Pacific Rim was emphasized and how NPAFC 
promotes conservation 
and sustainability of 
anadromous stocks through 
fisheries enforcement and 
scientific research was 
outlined.  

 Questions remained 
to be answered at COFI-31 
about implementing the 
Blue Growth Initiative and 
its place with other projects 
related to world food 
security.  There were also 
questions regarding to what 
degree NPAFC activities 
could be coordinated with 
this initiative in the future.  

 Good examples of 
successful teamwork, 
including the recent 
International Fisheries 
Commissions Pension 
Society meeting in La Jolla 

in April 2014, convinced me of the importance of active 
NPAFC participation in the RSN activities and the benefits to 
be gained in attending the COFI-31 meeting.  This meeting 
offered a rare chance to meet face-to-face with many 
important players in international fisheries management 
and to obtain valuable experience in how to approach 
arising problems and challenges.  It was no less important 
to represent the NPAFC because this would be the first time 
our Commission would attend the network’s meetings.  In 
addition, I had a separate hope related to Sunday—the only 
spare day in the schedule—to visit Rome for the first time. 

 The RSN-5 was held over two sessions, on Saturday 
7 June and Friday 13 June 2014.  Mr. Andrew Wright of 
the Commission for the Conservation of Antarctic Marine 
Living Resources served as the Chairperson.  The General 
Fisheries Commission for the Mediterranean offered their 
premises in the beautiful Palazzo Blumenstihl to hold 
Saturday’s meeting.  The 31 of 53 total RSN members 
sent secretariat executives to participate in the meeting.  
Although most of members came to Rome for the COFI-31 
meeting, several commissions came only to participate in 
the network’s Saturday meeting (such as ICES, International 
Council for the Exploration of the Sea; CITES, Convention 
on International Trade in Endangered Species of Wild Fauna 
and Flora; OSPAR, Convention for the Protection of the 
Marine Environment of the Northeast Atlantic; and IWC, 
International Whaling Commission).

 The network session provided the opportunity to meet 
NPFC (North Pacific Fisheries Commission) colleagues: Mr. 
Hideki Moronuki and Ms. Chiaki Mizugaki from the Fisheries 

The COFI-31 meeting in progress, Rome, June 2014.
Photo credit: Federal Agency for Fisheries of the Russian Fedeation
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Agency of Japan and representing the Interim Secretariat.  
They informed me the 1st Annual Meeting of NPFC will be 
held in Japan in March 2015.  As our Commission will send 
a member from the Committee on Enforcement (ENFO) 
to attend the first NPFC Annual Meeting, this opportunity 
aided in making those arrangements. 

 My notes from these meetings fill 14 pages in my 
diary.  Many new and interesting items were discussed at 
the RSN and COFI meetings, and they are combined for this 
summary.

 First there was the discussion related to the SOFIA 
2014 report, The State of World Fisheries and Aquaculture, 
one of the core agenda items at the COFI-31 Meeting.  
SOFIA reports that global fish production has grown 
steadily in the last five decades and food fish supply has 
increased at an average annual rate of 3.2%, outpacing 
the 1.6% rate of world population growth.  It is interesting 
that Pacific salmon catches are also growing at the average 
annual rate of 3.2%, when average catches of 1960-1964 
and 2009-2013 are compared.  This means Pacific salmon 
catches have remained a crucial component of the world’s 
commercial fisheries from the 1960s-2010s, despite the 
initiation of new fisheries, new fishery targets, and several 
“big outbursts” in stocks and their correspondent fisheries, 
for example Peruvian anchovy, walleye pollock, Japanese 
sardine, Antarctic krill, and Atlantic herring and cod.  The 
catches of major species and genera contributing to the 
world’s marine fisheries ranged from 365 to 4,700 thousand 
tonnes in 2012.  Undoubtedly, Pacific salmon should be 
recommended to this list, where they would rank in the 

middle between Atlantic 
cod and Atlantic mackerel 
catches, based on the 
magnitude of the world 
catch.  It is nice to know 
that NPAFC plays first 
violin in conservation of 
anadromous stocks in the 
North Pacific Ocean and 
heavily contributes to such 
a high rate of increase of 
Pacific salmon.  

 Likewise, the growth 
of aquaculture production 
documented in the SOFIA 
report looks impressive.  
According to latest 
FAO statistics, world 
aquaculture production 
reached another all-
time high of 90.4 million 
tonnes in 2012, including 
66.6 tonnes of food fish 
and 23.8 tonnes of algae.  

Aquaculture production has almost attained the level of the 
world capture fisheries production (91.3 million tonnes in 
2012).  In the current century, world food fish aquaculture 
production grew at an average annual rate of 6.2% and 
more than doubled from 32.4 million tonnes in 2000.  If 
such a growth rate is maintained at the same or higher 
level during the current decade, food fish production of 100 
million tonnes would be exceeded before 2020.  Salmon 
aquaculture (mostly Atlantic salmon–about 80.9% of total, 
and steelhead trout–about 12.5%) contributes about 2,500 
thousand tons annually.  Looking at it another way, Pacific 
salmon capture fisheries are responsible for roughly 30% 
of the total salmonid production on the world food fish 
market.

 After considerations of the SOFIA-2014 report and 
small-scale fisheries issues, Gail Lugten gave a presentation 
on the Blue Growth Initiative with a focus on its relevance 
and application to the RFBs’ mandates and activities.  The 
Blue Growth Initiative is based on three pillars: integrity, 
sustainability, and socio-economics.  Gail emphasized the 
socio-economic focus of the initiative that incorporates 
the human dimension as an integral part of the ecosystem.  
The Blue Growth Initiative pertains closely to such 
issues as small-scale and inland fisheries, fish farming, 
processing, trade, fishermen’s livelihood, and including 
safety at sea, etc.  As was brought forward during the 
meeting’s discussion, such an anthropocentric emphasis 
makes the initiative more relevant for implementation in 
RFB’s activities and more attractive for decision-makers 
and funding agencies than the rather more complicated 
implementation of FAO’s ecosystem approach to fisheries 
and aquaculture. 

 An interior look at the Cyclopean Colosseum in Rome 2014 occupied by numerous tourists.  
Photo credit: Vladimir Radchenko

http://www.fao.org/news/story/en/item/212685/icode
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 The topic of Instruments Combating IUU Fishing (illegal, 
unreported, and unregulated fishing) provoked active 
discussion.  Many RFBs continue to regard IUU fishing as 
a major problem in fisheries management.  Proceeding 
from a summary of the COFI questionnaire for monitoring 
the implementation of the 1995 FAO Code of Conduct 
for Responsible Fisheries, more than one-third of the 
responding RFBs are involved in measures to address IUU 
fishing.  

 At the meeting, the 2009 FAO Port State Measures 
Agreement (PSMA) was recognized as a cost-effective 
and efficient means to implement the International Plan 
of Action to Prevent, Deter and Eliminate IUU Fishing.  
The PSMA will enter into force 30 days after the date of 
deposit with the Director-General of FAO of the twenty-
fifth instrument of ratification, acceptance, approval, or 
accession.  Progress continues on ratifying the PSMA.  
At the NPAFC 22nd Annual Meeting in May, the ENFO 
Chairperson informed the committee that 23 countries/
states have signed the agreement, and to-date eleven 
countries have ratified it.  

 Development of the Voluntary Guidelines for Flag State 
Performance was also considered by COFI as an important 
step forward in combating IUU fishing.  Acceptance of these 
guidelines should provide a valuable tool for strengthening 
compliance by flag states with their international duties 
and obligations regarding the flagging and control of fishing 
vessels.  

 COFI continued discussion of IUU fishing until after 
eight in the evening, an action that shows their concerns 
about this issue are genuine rather than symbolic.  Really, 
there should be no limits in discussing ideas to deter IUU 
fishing.  

 Both the RSN and COFI meetings were distinguished 
by an atmosphere of general consent and understanding 
among the delegates.  It was expected that some specific 
topics were discussed at length at the COFI meeting and 
that countries firmly stayed in their positions in matters 
of high importance to them.  However, all the speeches 
reflected mutuality in general concerns regarding the wide 
range of environmental and management issues, including 
climate change impacts, status of fish stocks, and ongoing 
problems with IUU fishing (and the most effective means 
of combating it).  I was impressed by the relevance of 
discussions to NPAFC and glad to have decided to make the 
trip.

 While sitting at the COFI meeting, it struck me that 
an ideal discussion in a society represented by so many 
different nations should be like this example.  If only it was 
a little less busy in the evenings—all afternoon sessions 
except one lasted until around 8:45 p.m.  Additionally, there 
were many side-events, like presentations and seminars 
occupying early morning and lunch breaks.  It is truly a pity 
there are only 24 hours in a day.  

 However, I did not neglect the historical high-points in 
Rome.  On a hot Sunday (air temperature reached +41°C), 
I visited the Roman Forum and Colosseum.  I learned that 
half of the gigantic Colosseum circle was destroyed in the 
14th century by mindless destruction committed by human 
activity.  It appears that the local Romans began to dig the 
lead bars from the Colosseum walls in the Middle Ages, 
leaving the wall stones bereft of connections.  The stones 
crumbled down during a moderate earthquake in 1349.  
World fisheries are managed much better now than the 
ruins of Rome were in the Middle Ages and, hopefully, the 
North Pacific Ocean ecosystems will not collapse like the 
Colosseum.  

St. Peter’s Square from the Basilica dome 
Photo credit: Vladimir Radchenko



page 44  |  NPAFC Newsletter No. 36  |  July 2014

NPAFC International Symposium on 
Pacific Salmon and Steelhead Production 
in a Changing Climate: 
Past, Present, and Future

May 17-19, 2015
Kobe International Conference Center 
Kobe, Japan

Migration and survival mechanisms 
of salmonids during critical periods in 
their marine life history
Co-Conveners:  Marc Trudel (Canada) 
and Ju Kyoung Kim (Korea)

Climate change impacts on salmonid 
production and their marine 
ecosystems 
Co-Conveners:  Ed Farley (USA) and 
Olga Temnykh (Russia)

Retrospective analysis of key 
salmonid populations as indicators of 
marine ecosystem conditions 
Co-Conveners:  Jim Irvine (Canada) and 
Toshihiko Saito (Japan)

Topic Sessions
Application of stock identification and 
models for salmonid population 
management 
Co-Conveners:  Jeff Guyon (USA) and 
Michio Kishi (Japan)

Forecasting salmonid production and 
linked ecosystems in a changing 
climate 
Co-Conveners: Alexander Zavolokin 
(Russia) and Richard Beamish (Canada)

CALL FOR PAPERS
Abstracts due November 17, 2014
Email abstracts to Secretariat@npafc.org
More information www.npafc.org

Contact NPAFC for co-sponsorship information Photo: Maxim Koval

Established to promote 
conservation of anadromous 

stocks in the North Pacific Ocean
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The symposium aims to bring together international experts to explain and forecast annual variation in Pacific salmon production 
for their sustainable conservation and use.  Sessions will comprise oral and poster presentations in English.  Selected papers will 
be published in a NPAFC Bulletin scheduled for publication in 2016. 

ABSTRACT	SUBMISSION	due	NOVEMBER		17,		2014

Sessions	
1.	 Migration	and	survival	mechanisms	of	salmonids	during	

critical	periods	in	their	marine	life	history
1a. Initial period of marine life 
1b. Winter period 

Key	areas:
•	 Distribution and migration route/timing during initial 

marine life and winter periods
•	 Hydrological characteristics, primary production, and 

prey resources in ocean habitats
•	 Trophic linkages, growth rates, and predation rates
•	 Survival rate and survival mechanisms
•	 Ecological interactions between species and between 

populations

2.	 Climate	change	impacts	on	salmonid	production	and	their	
marine ecosystems 
2a. Bering Sea (BASIS)
2b. North Pacific Ocean and adjacent waters

Key	areas:
•	 Effects of climate change and cycles on anadromous 

populations, pelagic fish communities, and ocean 
ecosystems

•	 Key climatic and oceanographic factors affecting long-
term changes in ocean food production and salmon 
growth rates

•	 Possible climate change impacts on ocean salmon 
habitats

•	 Climate change and climate cycles affects on carrying 
capacity

3.	 Retrospective	analysis	of	key	salmonid	populations	as	
indicators	of	marine	ecosystem	conditions	

Key	areas:
•	 Time series of salmonid population characteristics 

as indicators of regional and basin-scale ecosystem 
conditions

•	 Predicting changes and how abundances will respond 
to changing climate 

•	 Time series of regional salmonid production 
characteristics including wild and hatchery fish 

•	 Understanding the implications of habitat utilization by 
increasing numbers of Pacific Rim salmon populations

4.	 Application	of	stock	identification	and	models	for	
salmonid	population	management	
4a. Stock identification development and applications 

for management
4b. Model development and applications for 

management

Key	areas:
•	 Recent developments to improve stock 

identification methods 
•	 Novel approaches incorporating stock identification 

techniques for management
•	 Descriptive, physical, mathematical, and statistical 

salmonid models useful for management

5.	 Forecasting	salmonid	production	and	linked	ecosystems	
in	a	changing	climate	

Key	areas:
•	 Common mechanisms regulating salmonid 

production
•	 Successes in short-term and long-term forecasting 

of salmonid production
•	 Future scenario of climate and ecosystem changes 

and their implications for salmon
•	 Lessons learned from forecasting salmon production 

and future research directions

Contact	www.npafc.org

Schedule
November 17, 2014: Submission deadline for abstracts
May 16, 2015: One-day excursion (optional)
May 17, 2015: Symposium, evening reception
May 18, 2015: Symposium, evening poster session
May 19, 2015: Symposium
June 19, 2015: Submission deadline for manuscripts

International Symposium on Pacific Salmon and Steelhead 
Production in a Changing Climate:  Past, Present, and Future
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Preparation

•	 For strips: cut fillets lengthwise into 5/8th-inch (1.5 cm) 
wide strips.

•	 For full fillets: lay the fillet flesh-side up on a flat 
surface, such as a cutting board.  With a fillet knife 
begin cutting diagonal serrations across the fillet at an 
angle of 45° spaced 2-1/4 inches (~5.5 cm) apart.  Cuts 
start at the top of the flesh. Angle the knife slightly and 
cut down to the skin of the fillet.  Full fillets are best 
done when the tail of the fish is attached to both fillets 
of the fish.  This aids in hanging the fish for air drying 
and smoking. 

•	 Combine the brown sugar and fine salt in the smaller 
container and mix well.  Quantity varies depending on 
amount of fish you are curing. 

By Paul Kuriscak
Alaska Department of Fish and Game

Smoked/Air Dried Salmon Recipe

This	recipe	makes	delicious	strips	of	salmon	jerky or whole fillets of prepared salmon.  It can be used with any 
species of salmon, whitefish (Prosopium and Coregonus), and Dolly Varden/Bull Trout.  The fillets are easier to 
cut while semi-frozen.  If the salmon is freshly caught, I semi-freeze it.  Also, if I didn’t have time to smoke the fish 
immediately after it was caught, frozen fish can be used.  If you prefer to freeze and smoke your fish at a later 
date, you’ll need to vacuum-pack it; otherwise the flesh will get freezer burn within a week or two.

Ingredients

•	 Salmon fillets or cut strips from one or two salmon
•	 2 cups brown sugar (approximately 375 grams)
•	 ½ cup fine salt (approximately 120 grams)
•	 1 small container for mixing sugar and salt
•	 1 large water-proof container (tote) for brining salmon
•	 cold smokehouse

•	 Sprinkle the bottom of the large container or tote with 
the dry brine mix, then put in a layer of strips, and 
sprinkle the top of the first layer with the dry brine.  
Put down another layer of strips and repeat with a 
layer of dry brine. Continue layering and dry brining 
until all your strips are in the tote with dry brine.  Do 
the same with full fillets, but sprinkle a bit of the dry 
brine between each diagonal cut.

•	 Let the dry brine make its own liquid by drawing out 
water from the fish flesh.  Once the dry brine has 
made a liquid mix, turn fish over every 15 minutes for 
an hour to an hour and 40 minutes at the most.  No 
refrigeration is needed for this step.

•	 Hang strips on a small piece of line with slip knots on 
each end of the line, then do a quick rinse of the fish 
with cold water (dip both pieces on the line in a 5 
gallon (~20 liter) bucket filled with cold water). For the 
full fillets, quickly rinse in the bucket. 

•	 Hang each set of strips or the full fillets over a 2 x 2 
inch (~5 x 5 cm) beam and let air dry for approximately 
1-2 days in the wind, preferably in sunny weather.  If it 
is raining, you may need to do this step in your garage 
or shed with old newspaper placed below the hanging 
fish to collect the water and oils from the wet fish.  You 
may have to use a fan to keep bugs off.  Set up the fan 
a distance away from the drying fish to prevent it from 
drying too fast.  The time required for air drying varies 
depending on the relative humidity. 



July 2014  |  NPAFC Newsletter No. 36  |  page 47

Paul	Kuriscak has worked as a fisheries 
biologist at the Gene Conservation 
Laboratory of the Alaska Department of 
Fish and Game since 2008, where he is the 
primary genotyper, supervising lead for 
DNA extractions, and field project leader.  
He holds a B.S. in Environmental Sciences 
from Wayland Baptist University and has 
worked for the department since 1983 in 
both the wildlife and commercial fisheries 
divisions, including nearly 20 years on 
Kodiak Island.  He is a dedicated hunter 
and fisherman.

Cold Smoking

•	 I use cottonwood or alder, the preferred smoking wood 
of historical/ancestral peoples in Alaska.

•	 I build a slow smoldering fire in a modified 5 gallon 
(~20 liter) can on the dirt floor of the smokehouse.  The 
can is modified by cutting down the sides to 8 inches 
(~20 cm) high and is partially buried in the ground with 
vent holes punched into the sides of the can to draw 
air.  Then, I use an old cookie sheet to cover the top of 
the can and use the positioning of the cookie sheet to 
regulate the fire to smolder.  

•	 Cold smoke the fish off and on for 2-3 days.  

•	 If the fish needs more air drying, cease the smoke.  
Let the fish continue to air dry, and smoke again after 
inspecting the fish.  There is a specific fish texture 
that you are seeking in this recipe.  The texture should 
be not too hard and not too soft.  A little bit stiff like 
leather, but not tough like leather.  If the fish is too 
soft, it is not totally cured.  If the fish is too hard or dry, 
it can be eaten but will be a bit tough to chew.

•	 Be sure not to get too much smoke on the fish, 
otherwise the taste will not be appealing; you’ll taste it 
for hours after consumption and it’s not too healthy to 
have too much wood tar resins in your diet. 

•	 The best method of storage is to cut the strips into 
smaller pieces, vacuum pack them, and store in the 
freezer.  The full fillets with the diagonal cuts can 
be difficult to vacuum pack, so I wrap them first in 
plastic wrap and then in freezer/butcher paper before 
freezing.  

•	 It’s best to consume the jerky within a year from the 
initial process of smoking because the oil remaining in 
the fish will tend to get a bit rancid after a long storage 
period.
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JOYCE TANG --  NEW SECRETARY

Joyce	Tang	officially joined the Secretariat staff in July 2014 in a position to provide secretarial and 
clerical support to the organization.  Before coming to the Secretariat, Joyce had several years of 
secretarial experience in a variety of fields including hospitality, insurance, and property development.  
After completing her Paralegal Diploma at the Vancouver Career College, Joyce came to the NPAFC 
Secretariat as a temporary assistant and traveled to the 2014 Annual Meeting at Portland, Oregon, 
where she had an opportunity to meet many participants.  

Joyce moved to Canada from Hong Kong when she was nine and has been living in Vancouver since 
then.  She enjoys spending time with her beloved puppy Kimchi (shown) and has recently developed 

an interest in yoga.  She loves to travel and is planning to expand her travel destination list in the future.  Joyce is happy to join 
the NPAFC community and looks forward to working with everyone.

NEW NPAFC SECRETARIAT STAFF

PROFILES OF NPAFC REPRESENTATIVES
ROBIN BROWN  --  VICE-PRESIDENT;  
NEW REPRESENTATIVE OF CANADA 

Robin	Brown is the Manager of the Ocean 
Science Division of the DFO Science Branch, 
which is located at the Institute of Ocean 
Sciences in Sidney B.C. He has worked in 
ocean science in various specializations for 
38 years. These have included biological, 
chemical and physical oceanography, 
remote sensing, and data management. He 
has worked in the North Pacific, the Arctic, 
and the North Atlantic.  Robin has been 

the Manager of the Ocean Science Division since 1999 and is 
responsible for a team of 70 scientists and technicians working 
in coastal waters, the North Pacific, and the Arctic.  He has been 
actively involved in PICES, the North Pacific Marine Science 
Organization, and he is currently one of two Canadian delegates 
on the Governing Council of that organization.  Robin was 
appointed as a Representative of Canada to NPAFC in July 2013 
and became Vice-President at the 2014 Annual Meeting in May.

Junichiro	Okamoto graduated from the 
Faculty of Agriculture at the University 
of Tokyo and then joined the Fisheries 
Agency of Japan (FAJ).  At FAJ, he worked 
on domestic fisheries management, 
international fisheries trade policy, and 
fisheries negotiations with the (then) Soviet 
Union, Canada, South Korea, and U.S.A.  
Junichiro participated in deliberations 
of numerous organizations including the 

Organization for Economic Co-operation and Development, 
Inter-American Tropical Tuna Commission, International Whaling 
Commission, Convention on the Conservation of Antarctic 
Marine Living Resources, and General Agreement on Tariffs and 
Trade.  He was Division Director of Agriculture and Fisheries at 
the Japan External Trade Organization in New York and served 
as Deputy Secretary General of the Southeast Asian Fisheries 
Development Center in Bangkok.  His broad experience with 
international fisheries organizations has deepened his fondness 
for travel abroad. Since retiring from Hokkaido University, he 
has been serving as an Executive Managing Director at the 
Japan Overseas Fishing Association in Tokyo.  Junichiro has been 
a Representative of Japan to NPAFC since 2009 and became 
President at the 2014 Annual Meeting in May.  

JUNICHIRO OKAMOTO  --  NPAFC PRESIDENT
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Fax: 604-775-5577
Website: http://www.npafc.org
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Visit the NPAFC website:  http://www.npafc.org 
for more information on events, publications, 
scientific documents, and salmon catch statistics.
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Recently Published

NPAFC	Annual	Report	2013
includes results of the Commission’s major 
activities such as the Annual Meeting and other  
events and now is available on CD-ROM and online.

uPcoming events

2013

NPAFC	International	Symposium	on	Pacific	
Salmon	and	Steelhead	Production	in	a	Changing	
Climate:	Past,	Present,	and	Future
May 17-19, 2015
Kobe, Japan

Abstracts due November 17, 2014
More information at www.npafc.org

Joint	PICES-NPAFC	1-day	Workshop	“Linkages	between	the	winter	
distribution	of	Pacific	salmon	and	their	marine	ecosystems	and	
how	this	might	be	altered	with	climate	change” will be held Friday 
October 17, 2014, at the PICES 2014 Annual Meeting in Yeosu, 
Korea, October 16-26, 2014.  

Workshop Co-Convenors are James Irvine (NPAFC) and Elizabeth 
Logerwell (PICES) and invited speakers include Katherine (Kate) 
Myers (University of Washington) and Hiromichi Ueno (Hokkaido 
University).

The workshop will focus on one question: Where do Pacific 
salmon go in the winter and why, and how might this be affected 
by climate change?  Prior to the workshop, salmon researchers 
will assemble information on where chum and perhaps pink and 
sockeye salmon are thought to live during the winter including 
depth, temperature and salinity.  Oceanographers and climate 
specialists will be provided these data prior to the workshop 
so they can do preliminary work on the extent of the habitats 
suitable for salmon, both currently and subsequently based on 
various scenarios of climate change. 

Visit the PICES website (http://www.pices.int) for registration and 
further information.

NPAFC International Symposium on Pacific Salmon and Steelhead Production 
in a Changing Climate: Past, Present, and Future

May 17-19, 2015Kobe International Conference Center Kobe, Japan

Migration and survival mechanisms of salmonids during critical periods in their marine life historyCo-Conveners:  Marc Trudel (Canada) and Ju Kyoung Kim (Korea)
Climate change impacts on salmonid production and their marine ecosystems 

Co-Conveners:  Ed Farley (USA) and Olga Temnykh (Russia)
Retrospective analysis of key salmonid populations as indicators of marine ecosystem conditions Co-Conveners:  Jim Irvine (Canada) and Toshihiko Saito (Japan)

Topic Sessions

Application of stock identification and models for salmonid population management 
Co-Conveners:  Jeff Guyon (USA) and Michio Kishi (Japan)

Forecasting salmonid production and linked ecosystems in a changing climate 
Co-Conveners: Alexander Zavolokin (Russia) and Richard Beamish (Canada)

CALL FOR PAPERSAbstracts due November 17, 2014Email abstracts to Secretariat@npafc.orgMore information www.npafc.org

Contact NPAFC for co-sponsorship information
Photo: Maxim Koval

Established to promote conservation of anadromous stocks in the North Pacific Ocean
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