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New Year’s Message from the President
By Junichiro Okamoto

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 in 2013, 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 was elected NPAFC 
President in 2014. 

Happy New Year greetings to my colleagues at NPAFC, to the 
Secretariat staff, and to everyone involved in salmon fisheries, 
research, and enforcement in the North Pacific.  On behalf of 
NPAFC, I would like to express my best wishes for 2016. 

The year 2016 marks almost a quarter of a century since 
the establishment of the NPAFC in 1993.  We have achieved 
many valuable things in fisheries, administration, research, 
enforcement, and conservation of salmon stocks in the North 
Pacific.  This salmon family of the North Pacific has knitted 
together the member states of the Pacific Rim into the NPAFC 
—a unique forum promoting cooperation in a human network 
of administration, research, and enforcement with the common 
goal of salmon stocks conservation.  On many occasions I have 
recognized the value of the human network as exemplified 
by NPAFC.  As the president of NPAFC, I would like to take this 
opportunity to express my sincere gratitude to the NPAFC family 
for its successful and valuable work in 2015.  

In 2015, the “International Symposium on Pacific Salmon 
and Steelhead Production in a Changing Climate: Past, Present, 
and Future” convened in conjunction with 23rd Annual Meeting 
of NPAFC in Kobe, Japan.  The symposium was effective and 
well attended, and it is expected to lead-up to success of the 
International Year of the Salmon (IYS). 

A new brother organization of NPAFC in the North Pacific, 
the North Pacific Fisheries Commission (NPFC), was established 
in 2015 and has started its work.  I saw many familiar faces from 
the NPAFC family at the inaugural meeting of NPFC.  Even as 
the competencies of NPAFC and NPFC are clearly distinguished 
from one another, I expect the human network developed by 
the NPAFC will be a key resource in the success of NPFC, as both 
organizations work hand-in-hand on topics of common interest. 

While the NPAFC has long endeavored to address its 
responsibilities for conservation of anadromous fish stocks 
through the commitments made by the NPAFC family, we still 
have many things to do.  

The Republic of Korea will host the 24th Annual Meeting in 
Busan in May 2016.  I appreciate the invitation by Korea and look 
forward to meeting and working with the NPAFC family in the 
dynamic city of Busan.

The Secretariat welcomed new staff in 2015 and I am 
very happy for the successful recruitment of competent staff 
to take over the numerous tasks of Ms. Wakako Morris, who 
recently retired, and who had devotedly served NPAFC since 
its establishment.  As the NPAFC members and its Secretariat 
sail forward, they will transition smoothly in addressing new 
responsibilities and tasks of the coming year.  

In closing, may the New Year bring us a peaceful time, 
happiness, success, wealth, and prosperity.  

North Pacific Anadromous Fish Commission
Established to promote conservation of anadromous stocks in the North Pacific Ocean. 
Members are Canada, Japan, Republic of Korea, Russian Federation, and the United States of America.
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How an Effective Legal Framework, 
Domestic Laws, and International 
Cooperation Can Increase Efficiency in 
Fisheries Enforcement
By Oleg Volkov 
Chairperson of the Committee on Enforcement

Although Pacific salmon abundance is high in the North 
Pacific Ocean and uncontrolled and unregulated driftnet 
fishing in the NPAFC Convention Area has become rare, the 
threat of illegal fishing on anadromous stocks persists.  Vessels 
fishing illegally and flagged to non-party states are of particular 
concern.

During the Committee on Enforcement meeting at the 
2015 Annual Meeting, a retrospective review of apprehensions 
of vessels violating the NPAFC Convention from 2011 to 2014 
noted that violators were well organized and employed a 
variety of tricks to evade responsibility, ranging from false 
registration documents and collapsible fishing gear to frequent 
vessel name changes.  Because NPAFC-related enforcement 
activities usually involve detecting illegal fishing activity that 
has a cross-border nature, these new challenges require a 
timely, adequate, and coordinated response on our part.  In 
my opinion, the mutual work of fisheries law enforcement 
agencies of NPAFC members should be integrated and 
developed in several directions.

One of these directions would be to focus on the formation 
of an effective legal framework for law enforcement agencies’ 
activities.  All NPAFC member countries will soon adopt and 
implement the Agreement on Port State Measures to Prevent, 
Deter and Eliminate Illegal, Unreported and Unregulated 
Fishing, and this is an excellent example of an effective legal 
framework.

Another important component of collaboration is 
the improvement of domestic laws to assist enforcement 
agencies to continue and to support international initiatives.  
Consolidation of international trends in the domestic laws 
of member countries improves international cooperation by 
enforcement agencies and supports favorable conditions for 
combating IUU fishing and promoting anadromous stocks 
conservation.

As an example, I would like to mention adoption of a law of 
the Russian Federation that introduces a ban on driftnet fishing 

within the Russian 200-mile EEZ after January 1, 2016.  This 
driftnet fishing ban will affect both Russian and foreign vessels.  
The negative impact of driftnet fishing on Pacific salmon stocks 
is determined by net selectivity and motivated by fishermen 
striving to increase profitability.  A variety of factors contribute 
to the negative impact of driftnet fishing, including discarding 
less valuable salmon species in favor of more valuable ones 
like sockeye salmon.  The discarded fish are injured by the nets 
during drift fishing operations and go unreported in catches.

In addition to legal work and improving information 
exchange between law enforcement agencies, the Commission 
should highlight cooperation between the Committee on 
Enforcement and the Committee on Scientific Research and 
Statistics.  In my opinion, reliance on timely scientific data 
on the status of marine biological resources and exchange of 
information on fish migration pathways and other features 
related to the fisheries contributes to the efficient use of 
enforcement means and resources in the Convention Area.

Oleg Volkov began his career with 
the border authorities in 1987 in the 
Kaliningrad region.  After graduating 
from the Military Higher School of the 
Border Service in 1992, he began his 
service in the Russian Far East.  There, 
he gained a rich scope of experience in 

the activities of the Border Service while holding various 
positions ranging from the Deputy Chief of the frontier 
to the Deputy Chief of the border department of the 
Amur Region.  Starting in 2006, Oleg led the units of the 
Border Service of Russia in the Kamchatka Region.  In 
2008, he was transferred to the Coast Guard Department 
of the Border Service of Russia in Moscow.  He currently 
holds the position of Deputy Head of the Department for 
conservation of marine biological resources.

ENFORCEMENT
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The Enforcement Chain
By Sherrie Tinsley Myers 
Assistant Professor and Program Director, Justice/Law Enforcement 
University of Alaska Southeast-Sika Campus

There is almost universal acknowledgement that 
Illegal, Unreported, and Unregulated (IUU) fishing is 
a global issue presenting a particular challenge for 
enforcement entities worldwide.  While recent passage of 
the United States’ IUU Fishing Enforcement Act is a step in 
the right direction for America, its legitimate fishermen, 
and trade partners; it is but one link in a chain of essential 
enforcement actions that must be solid enough to connect 
at each step to achieve the preventative and protective 
effect on global fisheries. 

Many nations have put forth their best efforts into 
developing treaties, agreements, resolutions, and other 
forms of concurrence to address the problem of IUU 
fishing.  These agreements usually apply a variety of 
economic, technological, social, political, and legal tools to 
the problem, but a key component for success is a country’s 
ultimate ability to enforce the tenants of these plans.  The 
modus operandi of IUU fishing capitalizes on weaknesses 
in our domestic enforcement or justice systems, as well as 
flaws in our ability to cooperate in a timely and effective 
manner across sovereign lines.  

Sherrie Tinsley Myers retired as the 
Special Agent in Charge, National 
Oceanic and Atmospheric Administration 
(NOAA) Fisheries Office of Law 
Enforcement (OLE), Alaska Division, in 
December 2012.  She served over 27 
years in federal law enforcement.  Her 

career focus has been conservation law enforcement, and 
in addition to NOAA OLE, she has served with the National 
Park Service, U.S. Park Police, and U.S. Forest Service.  
During her tenure with NOAA OLE, she represented the 
agency during numerous NPAFC meetings.  She holds a 
Master’s degree in Administration of Justice and remains 
committed to natural resource conservation.  Sherrie is 
currently the Program Director and Assistant Professor 
of Justice for the University of Alaska Southeast’s Law 
Enforcement degree program.  She can be reached at 
satinsleymyers@uas.alaska.edu. 
Photo credit: University of Alaska Southeast

Imagine the discovery of any crime.  The case follows a predictable path according to the enforcement system design 
of the particular country.  The path is an “enforcement chain” because one link in an alleged violation must generally be 
satisfied before progressing to the next link.  If any of the links fail, the case ends or must be returned to an earlier link to be 
rebuilt.  Most countries have an enforcement chain that looks something like this:

Considering each of these links in more detail, crime detection results from proactive means—discovery by patrol, 
surveillance, or investigative activities, or by reactive means—upon receipt of a report of the crime.  An investigation follows—
perhaps a simple one, involving the original responding officer—or a more complex one, requiring multiple experts, evidence 
collection, and analysis, depending on the nature of the crime.  The crime then garners an initial response, again depending on 
the severity of the crime and the evidence.  The response may be a citation at the scene, an arrest, or require preparation of an 
extensive case file before issuance of a charging document.  

ENFORCEMENT
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The infraction case involving an uncontested and paid 
citation generally satisfies the full enforcement chain 
by complete resolution of all charges without the need 
for a more extensive process.  But more serious crimes 
won’t be resolved this way and proceed to the next link 
in the enforcement chain—the prosecution phase, where 
a variety of issues may arise that challenge or diminish 
the success of the case.  If a conviction results from the 
prosecution, the case may be subject to further appeal 
processes affirming or reversing the conviction.  The 
penalty phase involves more legal processes that consider 
sentencing terms and options, victim compensation, and 
other reparations.  The final link is the post-case actions 
that involve activities, such as disposal or destruction of 
evidence or contraband, seizure of assets, evaluation of 
enforcement actions and strategies, and potential legal or 
procedural changes to enhance effective enforcement.

Each link in the enforcement chain presents its own 
strengths, weaknesses, opportunities, and threats (SWOT) 
to effective enforcement when matched against any 
given crime, including fisheries cases.  A forthright and 
critical evaluation—the SWOT analysis—of one’s own 
enforcement system is imperative for any country to 
achieve its crime prevention, control, and management 
objectives.  A SWOT analysis is also useful in determining 
the efficacy of enforcement activities, and the analysis 
can identify systemic weaknesses that criminal actors 
may choose to exploit.  Conversely, analysis can suggest 
areas of strength where actors may be most vulnerable to 
detection and apprehension.

Strengths and weaknesses in our domestic 
enforcement chain are often magnified when we attempt 
to collaborate on enforcement efforts across sovereign 
lines, as is often the case with international fisheries 
agreements.  Differences in our domestic laws, legal 
systems, and enforcement resources can frustrate efforts 
to jointly investigate and enforce international regulatory 
schemes and prohibitions.

One way to minimize or overcome this challenge at the 
interface between different governmental and regulatory 
designs is to consider each participating country’s 
enforcement systems BEFORE critical, time sensitive 
cases arise.  This means systematically mapping and 
analyzing the components of each country’s enforcement 
chain to understand each other’s capabilities and 
limitations in pursuing enforcement cases.  Armed with 
this understanding of each other’s systems, enforcement 
personnel will be empowered to leverage the best 
mechanisms within each country to accomplish their 
enforcement objectives.  Admittedly, these are not easy 
or simple conversations to have, but they are essential 
to translating well-intentioned international cooperative 
agreements into tangible, useful enforcement actions.  
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Forecasting Sake no Mirai 
By Skip McKinnell 
Salmoforsk International Environmental Consulting

SCIENCE

After leaving the Arctic Ocean, chum 
salmon ascend the Mackenzie River 
in Canada more than 1700 km, pass 
through Great Slave Lake to continue 
southward for another 400 km in the 
Slave River.  Just north of 60N, the 
Rapids of the Drowned form a barrier 

to chum salmon migration.  Skip McKinnell was born 
to Arctic missionaries beside these rapids.  His family 
left the Arctic to live beside the Columbia River where 
Canadian salmon had recently been extirpated by the 
U.S. Bureau of Reclamation (Grand Coulee Dam).  His PhD 
dealt with dams, fisheries, and Atlantic salmon biology.  
Skip began his career as head of scientific computing at 
the Pacific Biological Station but abandoned this work to 
study the effects of large-scale driftnet fisheries during 
the late INPFC era.  He moved to PICES in 1999 where 
much of his work focused on developing its first North 
Pacific ecosystem status reports.  Since leaving PICES in 
2014, he has been foraging as a consultant for ecological 
puzzles to solve, helping fisheries students at University 
of Victoria, pouring money into the maintenance of his 
old Volkswagen camper van, taking long walks in the 
afternoon, spending much less time in airports, and 
enjoying the company of his family.

Abridged history of forecasting

Saying anything about the future of salmon generally 
involves a greater degree of risk to the oracle than to the 
salmon, which may explain why salmon forecasts have 
been relatively rare.  The only certainties that occur in 
salmon forecasting are associated with extreme events, 
typically anthropogenic in origin, that rarely occur.  For 
example, forecasting the effects of constructing dams 
without fish ladders, as at Grand Coulee (Columbia River, 
Washington) or Oulujoki (Finland) was guaranteed to 
be correct.  Likewise, closures of migratory pathways by 
de-watering rivers and streams will have the same effect 
unless large-scale interventions are implemented to 
circumvent the effect.

The word forecast was created by Robert Fitzroy in 
the mid-1800s because at the time, the verb predict 
was associated with the practices of astrologers, palm 
readers, and oracles (Orrell 2007).  In 1854, many years 
after serving as captain of the H.M.S. Beagle (on Charles 
Darwin's voyage), Fitzroy was appointed the first head 
of what eventually became the British Meteorological 
Office.  He established a network of observing stations 
located throughout the United Kingdom, linked to 
London by the newly invented telegraph network.  
Forecasts were developed from these observations 
and published in the The Times but acceptance of the 
forecasts was slow, at least among Times readers, and 
opposition to them was mounting.  The office was 
closed in 1865, the same year that Fitzroy committed 
suicide.  Two years later it was reopened following 
complaints from other constituencies that found the 
forecasts to be useful.  Fishermen, for example, knew 
that the forecasts of storms were saving lives.  The Met 
Office, as it is currently named, became a respected 
(and funded) government agency that has continued the 
practice of making forecasts from then till now

Despite its commercial importance, salmon forecasting 
has a more checkered past.  One of North America's 
most renowned salmon scientists, Charles H. Gilbert 

(Stanford University), expressed the view that “Knowing 
the number of fish on the spawning grounds would afford 
data for prophesy” (Gilbert 1923).  Together with John P. 
Babcock (B.C. Deputy Commissioner of Fisheries), Gilbert 
established a biological sampling program for sockeye 
salmon in British Columbia in 1913.  Gilbert knew the age 
structure of Fraser River sockeye salmon because he had 
developed an accurate method of determining age from 
Pacific salmon scales (Gilbert 1913).  This led to the insight 
that the 4-year cycle of abundance of sockeye salmon 
matched its generation time in the Fraser River.  Therefore, 
he was able to make a biological connection between 
spawner abundance and subsequent catches.  His desire 
to make forecasts was not realized because numerical 
estimates of spawner abundance were not yet known.

When the position of director of the Pacific Biological 
Station (Nanaimo, Canada) was established in 1924, 
following the recommendations of the Duff Commission 
(Duff 1922), Gilbert relinquished his responsibility to the 

サケの未来
Sake no Mirai: Japanese for “Future of Salmon”
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first director, Wilbert A. Clemens.  Shortly thereafter, 
Clemens came to a very different conclusion about 
the value of forecasts, at least in the Nass River, that 
“The futility of predictions from year to year is evident” 
(Clemens and Clemens 1927).  Similarly pessimistic 
attitudes prevailed in the Soviet Union a couple of decades 
later “It is possible to make sufficiently accurate predictions 
only when all of the factors responsible for fluctuations 
in the size of populations are taken into account” 
(Monastyrskii 1952 c.f. Dement'eva 1971), although 
some saw the task as less daunting and overwhelming 
(Menshutkin 1970).

My attitude to forecasting more closely resembles 
that of Dement'eva (1971) “Accuracy of predictions 
demonstrates the extent of our knowledge of the biology 
and ecology of a species.”  However, many salmon 
biologists appear to have adopted Gordon Moore's 
attitude to forecasting.  Moore said that the density 
of electronic circuitry would double every year for the 
following ten years (Moore 1965).  When asked 50 years 
later about making another forecast, he said “I guess 
one thing I’ve learned is once you’ve made a successful 
prediction, avoid making another one” (www.nytimes.
com/2015/05/13/opinion/thomas-friedman-moores-
law-turns-50.html?_r=0).  His forecast drew considerable 
attention in 2015 because it was essentially correct but 
had persisted in being correct for much longer than was 
originally anticipated.  An internet search for “salmon” and 
“forecast” reveals a very lengthy list of active and inactive 
scientists who have purposefully combined those two 
words in print.  Few persisted in the practice of forecasting.

NPAFC forecasts

An annual all-nation commercial catch time series of 
sockeye salmon (Oncorhynchus nerka), chum salmon (O. 
keta) and pink salmon (O. gorbuscha) was created initially 
by adding the annual 3-nation (Canada, Japan, USA) 
commercial catch (INPFC) to the total catches recorded 
by the Soviet Union (Beamish and Bouillon 1993).  Their 
estimates of all-nation catch (in biomass) were adjusted 
upward to account for the unfulfilled weight gain by the 
fraction caught in the Japanese high-seas salmon fisheries.  
Maintenance of the all-nation time series is an important 
function of the NPAFC because individual national time 
series are not internally consistent over the past 90 years.  
Most of these series have some effect of geopolitical 
and regulatory changes that have affected catch sharing 
among nations (e.g., extended jurisdiction, territorial 
disputes, fleet distributions, etc.).  Although not perfect, 
the all-nation catch provides the integrated view of salmon 
production in the North Pacific (see www.npafc.org/new/
science_statistics.html).

Whether they relate to climate, economics, agriculture, 
or biology, most forecasting methods rely on variation 
observed in the past to infer future states of nature.  Like 

the Roman god, Janus, who was both backward- and 
forward-looking, many time series methods work best if a 
look backward at the past is not too different from a look 
forward, i.e., if the future is changing relatively slowly from 
the past.  The literature is replete with new methods of 
forecasting salmon abundance, but few have been applied 
within a consistent framework that would allow one to 
judge their relative skill.

Forecast model inter-comparison

The all-nation time series of Pacific salmon 
commercial catch (Fig. 1), and its national constituents 
(Fig. 2), provide an opportunity to evaluate very simple 
forecast models and how they might have performed 
through history on gross aggregations of catch.  The 
simplest forecast model, and one that can be rejected 
without a trial, is that salmon abundance varies about 
some mean value.  The all-nation catch is characterized 
by low frequency, high amplitude variation, so the 
simplest possible forecast model (hereafter Model 1) 
should be something like “next year will be the same 
as this year” as the one year lag correlation is 0.79 (Fig. 
3).  There is little salmon biology in this model because 
the catch this year bears little mechanistic linkage with 
the catch last year, apart from sibling relationships 
for those species with multiple ages at maturity.  For 
example, in pink salmon, consecutive years of catch are 
fundamentally independent so there is no way for a high 
catch this year to be caused by a high catch last year.

A slightly more complex model is that next year will 
be the average of the previous five years (Model 2).  The 
difference from Model 1 is simply that some smoothing 
has been applied to past states to dampen the influence 
of interannual variability on the forecast.  Model 3 is an 
autoregression of the current year on the previous year 
(AR-1).  The parameters of the regression are updated 
with each new year of data and used to develop a one 
step ahead forecast of the coming year.  Model 4 is Model 
3 with an AR-2 regression added (this year's catch is 
related to the catch two years ago).  Model 5 is Model 4 
with the addition of an Aleutian Low climate index to the 
regression beginning in 1993 (c.f. McFarlane and Beamish 
1992; Beamish and Bouillon 1993).  They hypothesized 
that all-nation salmon productivity was enhanced in years 
when juvenile salmon went to sea after a winter with more 
intense winter storms.  Model 5 was included to determine 
how much more skillful the forecasts had become if such 
an index had been included in forecast model evaluations 
beginning in 1993.  A few indices of winter climate in the 
North Pacific are available but some have undesirable 
features so a simple new Aleutian Low index (ALII) was 
developed (Fig. 4; See Aleutian Low Pressure Indices 
explainer at the end of this article).
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Figure 1: All-nation commercial catch of Pacific salmon (thousand tonnes).
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Fig. 1. All-nation commercial catch of Pacific salmon (thousand 
tonnes).

Figure 3: Relationship of all-nation catch in year t versus catch in year t-1 from 

1926 to 2013.
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Fig. 3. Relationship of all-nation catch in year t versus catch in 
year t-1 from 1926 to 2013.

Figure 2: Average annual catch of Pacific salmon (thousand tonnes) from 1925 to 

2013.
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Fig. 2. Average annual catch of Pacific salmon (thousand tonnes) 
from 1925 to 2013.

Figure 4: Winter (DJF) Aleutian Low Integral Index from 1949 to 2015,

expressed as standard deviations.
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Fig. 4. Winter (Dec-Feb) Aleutian Low Integral Index (ALII) from 
1949 to 2015, expressed as standard deviations (s.d.).

Measuring forecast error

Evaluation of forecast error for each of the five 
models was made using the all-nation catch (biomass) and 
individually to national catches (biomass) of Canada, Japan, 
Russia, and the U.S.A.  In the evaluation, one year ahead 
forecasts began in 1935, after the first 10 years of data 
were available, and were done annually through 2013.  
Each forecast was compared with what was observed and 
the error calculated as the square root of their difference 
squared, divided by the predicted value (Fig. 5).  Division 
by the predicted value allowed the relative errors to 
be compared among countries with different average 
catch.  Model performance was calculated as the root 

Figure 5: Annual forecast error (% of predicted catch) for Model 1 

(This year = Last year) for the all-nation catch. 
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Figure 6: Forecast error by model and nation from 1935-2013 expressed as an 

average of annual relative errors calculated as |observed-forecast|/forecast. 
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Fig. 6. Forecast error by model and nation from 1935-2013 
expressed as an average of annual relative errors calculated as 
|observed-forecast|/forecast.

 

Figure 7: Forecast error by model and nation from 1935-1978 expressed as an 

average of annual relative errors calculated as |observed-forecast|/forecast. 
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Fig. 7. Forecast error by model and nation from 1935-1977 
expressed as an average of annual relative errors calculated as 
|observed-forecast|/forecast.

Figure 8: Forecast error by model and nation from 1978-2013 expressed as an 

average of annual relative errors calculated as |observed-forecast|/forecast. 
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Fig. 8. Forecast error by model and nation from 1978-2013 
expressed as an average of annual relative errors calculated as 
|observed-forecast|/forecast.

mean square error (RMSE) over some period of years.  In 
consideration of the 1976/77 climate regime shift and the 
coincident onset of extended (200 nm) jurisdictions, model 
performances were evaluated over the entire period from 
1935 to 2013 (Fig. 6), and from 1935 to 1977 (Fig. 7), and 
1978 to 2013 (Fig. 8).

Model performance results

The noteworthy results of the forecast error 
assessment were: (1) annual forecasts of the all-nation 
catch had the lowest average forecast error, and low 
variability, across all models, (2) Russia had the greatest 
variability in forecast error across models with the lowest 
error occurring in models that included a pink salmon (2-
year) cycle, (3) models that included a pink salmon cycle 
generally resulted in the greatest improvement over other 
models, except in Canada, (4) knowledge of the intensity 
of the winter Aleutian Low improved the all-nation 
forecast by 0.08% but forecast errors for individual nations 
were either increased or decreased with the addition of 
ALII, and (5) Canada's lowest forecast error was based on 
Model 2 (5-year average), whose forecast error increased 
by 8% after 1977.  None of the models was able to make 
significant reductions in average forecast error in Canada 
after 1977 (Fig. 8).

Discussion

The combination of low frequency, high amplitude 
variation in yearly all-nation catch during the past 90 
years has allowed annual forecasts based on historical 
abundance, had they been made, to be within 15% of 
what was predicted, on average.  Since 1977, the average 
error of the best model (Model 4/5) was within 10% of 
the all-nation catch forecast.  Even persistence (Model 
1) does reasonably well, however climate modellers, for 
example, would not consider this to be a skilful forecast 
model.  Persistence is seen as the baseline against which 
one judges more skilful models.  A biological basis for 
the success of Model 1 (or Model 3) is relatively weak 
because the only connection between salmon abundance 
in adjacent years arises from a sibling effect (a larger than 
average return of age 32 in year t associated with a larger 
than average return of age 42 in year t+1, for example).  As 
spawner abundance is typically the major determinant 
of subsequent catch (McKinnell 2008), it suggests that 
persistence arises from the practice of managing by fixed 
escapement goals.  On the other hand, the biological basis 
for the relative success of Model 4 is obvious (for pink 
salmon, high catch in year t is positively correlated with 
high escapement in year t which is positively correlated 
with high catch in year t+2).

The forecast error prior to 1977 tended to be higher 
(except for Canada) than after 1977.  For Japan, none of 
the models performed well in forecasting over the period 
from 1935-1977, likely because the nature of the salmon 
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Figure 9: Recruits per spawner of Fraser River sockeye salmon (populations combined). 
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Fig. 9. Recruits per spawner of Fraser River sockeye salmon 
(populations combined).

Figure 10: Annual commercial catch of numbers (+1) of sockeye 

salmon in Rivers Inlet. The vertical dashed line indicates 1994.
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Fig. 10. Annual commercial catch of numbers (+1) of sockeye 
salmon in Rivers Inlet.  The vertical dashed line indicates 1994.

Figure 11: Proportion of the all-nation catch (biomass of all species) 

caught by Canada from 1925 to 2013.   
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Fig. 11. Proportion of the all-nation catch (biomass of all species) 
caught by Canada from 1925 to 2013.

fishery in Japan changed dramatically within that period 
(Harris 1989) and because historical reconstructions of 
salmon catch were based on approximations (Kasahara 
1963).  During both of these stanzas, forecast error for 
U.S. catch of salmon was the lowest on average for any 
individual nation, perhaps for reasons similar to those 
promoted by Hilborn et al. (2003) for Bristol Bay sockeye 
salmon fisheries where bio-complexity (numerous, diverse 
populations) facilitated stable fisheries.  The same concept 
may apply to the number and diversity of species and 
populations within the United States.  But one can also 
imagine that the same rule might apply in Canada where 
catches are taken from a diverse mixture of populations, 
and all salmon species are subject to commercial fisheries.  
However, average forecast errors in Canada increased 
dramatically after 1977 and none of the simple models 
provided a significant improvement (Fig. 8).

High forecast errors for Canadian catch after 1977 are 
associated with an unexplained decline in salmon catch 
in the early 1990s.  Following a lengthy examination of 
the cause(s) of decline in the Fraser River sockeye salmon 
fishery during the Cohen Commission (Commission of 
Inquiry into the Decline of Sockeye Salmon in the Fraser 
River) the change was characterized as a long-term 
decline in productivity (recruits per spawner; Fig. 9) 
arising from the cumulative effects of multiple stressors 
(Cohen 2012).  “The idea that a single event or stressor 
is responsible for the 1992-2009 decline in Fraser River 
sockeye is appealing, but improbable.”  We argued 
(McKinnell et al. 2012) that a single event was (and is 
still) an appealing explanation for the decline because 
that is what the productivity data indicated.  In 12 of 16 
populations, an abrupt shift was a better fit to the data 
than a linear trend.  Neither the nature of the events that 
occurred in the early 1990s nor the data are suggestive 
of a gradual deterioration as a result of various factors 
from multiple sources.  For example, an even more 
extreme decline occurred in 1994 in the Rivers Inlet 
sockeye fishery (Fig. 10; McKinnell et al. 2001) and in the 
adjacent fishery in Smith Inlet (McKinnell et al. 2012).  
Indeed, the lack of sockeye in the Fraser River fishery in 
1994 motivated the creation of a Public Review Board to 
determine where the fish had gone (Fraser 1995).

The sudden reduction in 1994 is seen in the all-species 
catch from Canada where its fraction of the all-nation 
catch dropped abruptly to its lowest level in history (Fig. 
11).  Prior to 1977, the average Canadian fraction of the all-
nation catch was 14.7% (standard error, SE= 0.6).  Between 
1977 and 1993, it was 12.5% (SE= 0.6), and not significantly 
different from the 50 year period before 1977.  From 1994, 
however, the average declined to 3.7% (SE= 0.4) despite 
landing higher fractions of Fraser River sockeye salmon 
(catch is shared with the U.S.) and moreover, in no single 
year after 1993 has the maximum percentage of Canadian 
salmon catch reached as high as the minimum of any 



Page 10 | NPAFC Newsletter No. 39 | January 2016

year observed prior to 1994.  Note that any percentage 
can vary either from changes to the numerator (Canadian 
catch) or the denominator (all-nation catch).  While there 
was an increasing trend in the all-nation catch during 
this period, evidence for an abrupt increase in 1994 that 
would have abruptly reduced the Canadian percentage 
is weak (Fig. 1).  The key point is that there has been no 
satisfactory explanation of these events, and may never 
be if research is directed primarily toward cumulative 
effects of unspecified multiple stressors.  A comprehensive 
retrospective study that focuses on atmospheric, 
oceanographic, and biological changes from the 1980s to 
the present will likely be more fruitful.  Its primary goals 
should be to determine what about the ocean changed so 
dramatically, why it has persisted, and the likelihood of its 
reverting back (or transforming to some other state).

While there have been significant advancements in 
understanding the role of the coastal ocean in salmon 
survival at sea since the late 1990s (Grimes et al. 
2007), knowledge is far from complete and the science 
community was ill-prepared for what happened in 
1994, but there were signs of change.  Pacific sardine 
(Sardinops sagax caerulea) had not been seen in British 
Columbia since the late 1940s until it reappeared in 
1992 (Hargreaves et al. 1994).  Chub mackerel (Scomber 
japonicus) were caught in much greater abundance 
after the late 1980s and their sudden appearance was 
attributed to oceanographic changes affecting distribution 
rather than to the recruitment of new individuals into the 
population (Emmett and Brodeur 2000).

Consequences of the salmon decline were dramatic, 
especially for small coastal communities that relied 
on fishing income.  About 80% of all jobs in capture 
fisheries were lost between 1990 and 2011 (Fig. 12).  
Implementation of the federal government's Mifflin Plan 
alone resulted in 2,750 jobs lost (DFO 1996).  Some of this 
reduction was intentional and a result of a government 
policy to reduce the size of the fishery “too many boats 
chasing too few fish”, but the policy was developed largely 
on the basis of catch histories prior to 1994 when salmon 
were more abundant.  The lack of wild salmon since 1994 
combined with lower salmon prices had widespread social 
and economic consequences in British Columbia and they 
were exacerbated by incursions of the farmed salmon 
industry into markets previously held by capture fisheries.

The situation in Canada, and perhaps the states of 
Washington, Oregon, and California as well, demands 
special attention.  There were no forecasts of the 
fundamental changes that would occur in Canada in 
1994, and no hints from anyone that what had been 
routine in the salmon fishery in the previous century 
had ended.  Hypotheses about decadal-scale variation 
in salmon productivity were just in their infancy (Francis 
and Sibley 1991; Beamish 1993; Beamish and Bouillon 
1993; Francis and Hare 1994; Mantua et al. 1997; Gargett 

Figure 12: Number of jobs in capture fisheries in British Columbia in 

1990 and 2011.   
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Fig. 12. Number of jobs in capture fisheries in British Columbia in 
1990 and 2011.

1997).  That the change affected only the southern part of 
the Northeast Pacific may provide a clue to its origin.  As 
British Columbia is situated at the transition between the 
subarctic and subtropical waters, where the transition zone 
varies from year to year (Fulton and LeBrasseur 1985), 
persistent shifts in ocean circulation must be a leading 
candidate for the changes in the early 1990s.  Regardless, 
it appears that forecast errors are higher on average in 
Canada since 1977 because the simple models used in 
the present study did not consider the effects of high 
amplitude, low frequency decadal scale variability.

Sake no mirai

From California to British Columbia the future of 
salmon seems more uncertain than elsewhere in the 
world, in spite of record high all-nation catches during the 
past decade.  Perhaps it is their tetraploid genome, but 
there is an evolutionary resilience to animals that have 
been around, in their current taxonomic configuration, 
since at least the Miocene (>6 million ypb) (Waples et 
al. 2008).  The late Miocene was a period characterized 
by a nearly ice-free Arctic Ocean and both a lower 
atmospheric pCO2 (250-350 ppm) and warmer average 
global temperatures than at present (LaRiviere et al. 
2012).  That salmon survived the Miocene suggests 
the scientific community may need to consider how 
this occurred when speculating about the future of the 
current species in a changing world, at least until such 
time as there is a better understanding of how salmon 
interacted with a warmer world.

There are contemporary reasons to be hopeful for sake 
no mirai.  If there is any place on Earth where salmon have 
faced the cumulative effects of multiple stressors and are 
managing to flourish, it is in the Baltic Sea.  During the past 
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two centuries, salmon have endured the effects of at least 
six major stressors with known causes and effects:

1. The mixed stock fishery in the southern Baltic Sea 
(gillnets and longline) was intense until the Baltic 
Salmon Action Plan was implemented by the (now 
defunct) International Baltic Sea Fisheries Commission 
in the late 1990s and fishing effort eventually declined 
(Romakkaniemi et al. 2003).

2. Until the 21st century, the fraction of wild salmon 
(Salmo salar) in the sea was only 5% as a combined 
result of multi-national fishing pressure and large 
obligatory releases of reared smolts that attempted to 
compensate for lost wild production due to extensive 
dam construction on salmon rivers in the 1950s 
(Karlsson and Karlström 1994).

3. Many rivers that were accessible to salmon had often 
been severely modified to accommodate the flow 
requirements of the logging industry, which used rivers 
to float logs to mills (Palm 2007).

4. There was widespread increase in reproductive failures 
(M74 syndrome) beginning in 1974 due to mortality 
at the yolk-sac fry stage of development (Karlsson et 
al. 1999).  The cause was determined to be a change 
in the diet of pre-spawning adults.  Sprat (Sprattus 
sprattus), a major prey of cod (Gadus morhua) and 
salmon, became very abundant after fishing had 
reduced the cod population (Mikkonen et al. 2011).  
Once the predation mortality was reduced, salmon 
were eating the abundances of smaller, younger sprat 
(Hansson et al. 2001).  While the high energy density 
of the young sprat met the energetic requirements 
of salmon, it did not satisfy the dietary requirements 
of maturing fish because the relative concentrations 
of thiamine, lower in young sprat, were insufficient 
(Keinanen et al. 2012).

5. The flesh of salmon in the Baltic Sea is contaminated 
by elevated levels of persistent organic pollutants 
(Vuorinen et al. 2002).  Levels exceed what is 
considered safe by the European Union (Isosaari et al. 
2006) so they cannot be sold for human consumption 
within the European Union.

6. Predation by increasing numbers of grey seals 
(Halichoereus grypus) is thought to have contributed 
to lower post-smolt survival during the past decade 
(Suuronen and Lehtonen 2012).

In spite of this suite of stressors of known origin and 
effect, wild salmon have increased in abundance during 
recent decades to a point where they now form over half 
of total salmon abundance and wild spawner abundance in 
some rivers is at record high levels (ICES 2014).  Wild post-
smolt survival, however, has declined to about 10% during 
that period (ICES 2014).  Fishermen and managers in the 
Fraser River, would be delighted if sockeye salmon post-
smolt survival reached an average as high 10%.

The inability of the Aleutian Low index to improve 
forecasts indicates that any association between it and 
salmon abundance, over the long-term, is spurious.  
The mechanism proposed was that greater intensity of 
the Aleutian Low in winter would, via Ekman pumping, 
deepen the mixed layer, thereby making the ocean more 
productive the following spring because of higher nutrient 
concentrations in the mixed layer before spring arrives.  A 
more productive ocean was hypothesized to provide for 
higher juvenile salmon survival during their first spring 
(Beamish and Bouillon 1993).  There is no doubt that 
average intensity of the winter Aleutian Low has been 
greater since 1977, but it is equally clear that the ocean 
environment experienced by any individual salmon is not 
the long-term average.  Year to year variability in winter 
Aleutian Low intensity is high.  Half of the years after 1977 
had winter ALII values that were lower than the average 
intensity from 1948 to 1977.  Moving increased primary 
production through the foodweb to Pacific salmon has its 
challenges and in a recent modelling study, less than 10% 
of the incremental production was of benefit to salmon 
(Kearney et al. 2015).

Future directions

In the last quarter century, much more effort has 
been expended to develop forecasting techniques than to 
apply them.  There could be some benefit to our general 
understanding if this order of priority was reversed.  At the 
2007 Salmon Ocean Ecology Meeting (SOEM), Bob Emmett 
and I started a salmon forecasting forum.  Since 1998, 
annual meetings of scientists from Alaska to California had 
presented information on what had happened in the ocean 
during the past year and what consequences, primarily for 
salmon, might be expected from what was observed.  Our 
expectation was that the Dement'eva forecasting paradigm 
would be fulfilled, i.e., we would learn something about 
salmon by making regular forecasts and observing the 
outcomes.  We imagined that having multiple forecasts 
might provide additional confidence if all forecasts were 
anticipating similar outcomes.  Forecasts might simply be 
considered as untested hypotheses.

The El Niño-Southern Oscillation (ENSO) forecasting 
forum hosted by Columbia University could be an example 
of what is possible (Fig. 13).  Forecasters from around 
the world use a mixture of statistical (9) and dynamical 
models (17) to predict average SST in the NINO3.4 region 
of the equatorial Pacific, a primary indicator of ENSO 
state.  All models in the spring of 2015 were forecasting 
warmer than average temperatures in the region.  If SSTs 
remain higher than a threshold for an extended period, 
an El Niño is declared.  From a consensus of 26 models, 
there was high confidence that the remainder of 2015 and 
into 2016 will feature an El Niño.  There is currently no 
equivalent in salmon forecasting, in part because there is 
no common currency to predict, as in the ENSO example.  
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Salmon forecasters tend to work on a single stock or stock 
group and have little interest in applying their methods to 
other systems or species.  The annual Fraser River sockeye 
salmon forecast (DFO 2015) has only a single participant, 
for example, exposing its authors (and employer) to strong 
criticism when it fails dramatically.

The SOEM forecasting forum was difficult to sustain, 
in part because of the diversity of forecasts, species, and 
populations.  Participation by forecasters was irregular so 
the suite of forecasts for comparison differed from year 
to year.  Where the forecasts were part of institutional 
obligations (DFO 2015; Orsi et al. in press), the resources 
and data needed for their preparation were made 
available, but for the forecasting hobbyists (like myself) the 
engagement was difficult to sustain.  The same might be 
true in academia where student turnover might provide 
enthusiasm for a few years before waning.

Returning to the needs of NPAFC, it has primary 
responsibility for and access to the annual all-nation 
catch of Pacific salmon and has established a working 
group to ensure that this important function is sustained.  
Contracting Parties will also be interested in the future 
of the all-nation catch and could entertain the idea of 
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Fig. 13. International Research Institute for Climate and Society/Climate Prediction Center ENSO predictions, 
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/.

forming a “Working Group on Salmon Forecasting.”  
Its primary responsibilities would be to make annual 
forecasts of future production and collaborate with the 
Working Group on Stock Assessment to evaluate the 
performance of the forecasts, looking specifically for large 
deviations from expectations and evaluating their cause.  
A salmon forecasting group could also play an important 
role by evaluating climate change projections (e.g., IPCC 
CMIP-5) effects on all-nation catch in the 21st century. 
The group might also choose to establish a workable and 
sustainable forecasting forum where multiple models 
might be applied to a regular group of populations from 
around the North Pacific.  Eventually, however, progress 
is most likely to be made by integrating models of salmon 
biology with high resolution earth system models.  These 
differ from statistical models because the life and death 
processes such as feeding, migration, and maturity 
are coded into the model.  Increasing the capacity of 
technology to monitor salmon at sea, without boats 
and nets, will make the models, and the forecasts they 
produce, testable.  Some or all of this could be initiated 
as part of a research program organized under the 
upcoming International Year of the Salmon (IYS).
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Fig. 14. International Research Institute for Climate and Society/Climate Prediction Center 
ENSO predictions, http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/

Aleutian Low Pressure Indices

Winter cyclones in the North Pacific 
tend to follow somewhat regular paths 
from west to east across the Gulf of 
Alaska.  As a result, the average monthly 
sea level pressure (SLP) field has a 
consistent depression centred over 
the Aleutian archipelago, hence the 
term Aleutian Low.  Storm frequency 
and/or intensity has their “centre of 
gravity” in this region.  The first index 
to bear the name North Pacific Index 
(NPI) was similar to the NAO (North 
Atlantic Oscillation) and was calculated 
by determining a difference in SLP 
between fixed locations of the North 
Pacific High (40°N 120°W) and the 
Aleutian Low (50°N 170°W) (Hamilton 
and Emery 1985).  

The second North Pacific Index 
(NPI; Trenberth and Hurrell 1994) 
measured the area-weighted 
monthly average SLP in the region 
160°E-140°W, 20°N-65°N; low 
values tended to indicate a stronger 
Aleutian Low.  The NPI has been 
updated regularly and has been 
used widely.  Its main shortcoming 
arises from computing the NPI over a 
fixed geographic domain rather than 
gauging the strength of the climatic 
feature of interest.  As there are two 
major features within this domain 
(Aleutian Low and Subtropical High), 
the value of the index is confounded 
by variation in the two major centres 
of action.  A high value of NPI can be a 
result of either a stronger Subtropical 
High or a weaker Aleutian Low.  It is 
not possible to know which occurred 
by examining the value of the NPI.  
Furthermore, the western part of 
the NPI domain can be influenced 
by the Southeast Asian monsoon 
(low pressure in summer months), 
reducing the NPI just as the Aleutian 
Low would in winter.  

McFarlane and Beamish (1992) 
removed some of these confounding 
elements by defining an Aleutian Low 
Pressure Index (ALPI) that focused on 
the climatic feature of interest.  The 
ALPI was defined as the average area 
(km2) within the 1005 hPa isobar 
from November to March within the 
region bounded by 120°E-120°W, 

20°N-70°N (Beamish and Bouillon 
1993).  This is a larger domain than 
was used for the NPI, but the ALPI 
region is bounded additionally by the 
1005 hPa SLP contour.  The ALPI time 
series was maintained for a number of 
years before regular updates ended.  
To ensure that an index was readily 
available when needed, and to make 
minor improvements in the index, 
the Aleutian Low Integral Index (ALII, 
pronounced ali’i) was developed.

Conceptually, the ALII is a 3-D 
version of the 2-D ALPI as the former 
measures volume while the latter 
measures area.  Imagine the North 
Pacific SLP field as a 3-D surface of 
hills and valleys (Fig. 14).  The major 
features of the SLP surface are the 
Subtropical High (ridge) and the 
Aleutian Low (valley).  Focusing only on 
the Aleutian Low, the monthly ALII is 
the integral of area-weighted monthly 

average SLP less than 1008.5 hPa level, 
calculated by passing through the NCEP 
Re-analysis SLP field, seeking values in 
the region (160°E-100°W, 30°N-65°N) 
< 1008.5 hPa.  Conceptually, imagine 
filling an SLP valley with water.  The 
monthly ALII is the amount of water 
needed to fill the valley up to the 
1008.5 hPa contour.  The 1008.5 
hPa criterion was chosen to ensure 
that all monthly values in the ALII 
time series were non-zero.  The ALPI 
criterion (<1005 hPa) was tried but 
some months in some years were zero 
because that contour never appeared.  
In the end, the ALII is highly correlated 
with the ALPI (as the volume increases 
so does the area of the region lower 
pressure).  The only serious outlier was 
the 2002 value of ALPI.

...

By Skip McKinnell

DID YOU KNOW?
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By Minho Kang1, Kwan Eui Hong2 and Ju Kyoung Kim3 
1North Pacific Anadromous Fish Commission Intern 
2Yangyang Salmon Station, Korea Fisheries Resources Agency (FIRA) 
3Marine Living Resources Division, Korea Fisheries Resources Agency (FIRA)

Minho Kang graduated from Pukyong 
National University in Busan, Republic of 
Korea, with a MSc in 2007 and from the 
University of Rhode Island in Kingston, 
United States, with a MSc in oceanography 
in 2014.  Since 2004, he has conducted 
research on a variety of subjects including 

DNA stock identification of chum salmon, adaptive responses 
of chum salmon growth to environmental changes, 
multispecies biomass dynamics models, including species 
interactions of predation and competition, and employing 
other statistical applications to commercially important fish 
populations.  He is currently an intern at NPAFC and plans to 
continue his scientific training in a PhD program in 2016.

Brief history of South Korea’s chum salmon 
enhancement program

In 1913, the artificial enhancement program of chum salmon 
(Oncorhynchus keta) was initiated in Hamkyung-do in what is 
now North Korea, and in 1967 hatcheries were built in Gangwon, 
Gyeongnam, and Gyeongbuk provinces in South Korea.  

In 1984, the Yangyang Inland Hatchery, which was 
renamed the Yangyang Salmon Station (FIRA) in 2012, began 
releasing salmon in the Namdae River.  The Namdae River 
in Yangyang city is an important location for Korean chum 
salmon production and it has been the primary producer of 
chum salmon in South Korea since the hatchery was built.  
The river is located between the northeastern city of Sokcho 
and the southeastern city of Gangneung in Gangwon-do on 
the east coast of South Korea.  

Currently there is a total of 18 chum salmon streams 
where chum salmon fingerlings are released along the 
eastern and southern coast of Korean Peninsula (Fig. 1).  

Prior to 1984, the number of hatchery releases was 
less than 3 million chum salmon.  This total increased 
dramatically from approximately 5 million to over 25 
million chum salmon after the Yangyang hatchery began 
releasing chum salmon fingerlings into the Namdae River 
(Fig. 2).  In both 2010 and 2011 South Korea released more 
than 15 million chum salmon fingerlings.  The 21 million 
released in 2011 was the second highest record of releases 
since 2000.  The percentage of the total hatchery releases 
in South Korea that originated from the Yangyang hatchery 
ranges from 40 to 79 percent, averaging 65 percent.  
However, return rates of chum to Korean hatcheries 
are low.  For example the return rate of salmon in the 
Namdae River has been less than 0.6 percent since the late 
1980s (Suam Kim, Pukyong National University, personal 
communication).

Catches of chum salmon have followed a similar trend 
(Fig. 3).  Before 1983, catches remained less than 10 metric 
tons (MT) per year and after the Yangyang hatchery started 
releasing fingerlings, total catches in South Korea increased 
to a peak of around 500 MT fish in the late-1990s, likely 

Kwan Eui Hong was born in Gangneung, 
Gangwon-do, Republic of Korea.  After 
obtaining a Bachelor’s and Master’s 
degrees, he completed a PhD in the field 
of Aquaculture.  Kwan Eui currently serves 
as the Director of the Yangyang Salmon 
Station of the Korea Fisheries Resources 

Agency (FIRA).  Throughout his career, he has endeavored 
to recover and enhance inland fish and chum and masu 
salmon resources in the area of Korea’s east coast.  Kwan 
Eui is a member of the Committee on Scientific Research 
and Statistics and serves on several working groups.

Ju Kyoung Kim was born in Gangneung, 
Gangwon, Republic of Korea.  After 
obtaining Bachelor’s and Master’s 
degrees, he continued his studies in the 
doctoral program in Marine Biotechnology 
at the Graduate School of the Gangneung 
Wonju National University.  Currently, he 

is a senior scientist at the Marine Living Resources Division 
of the Korea Fisheries Resources Agency where he manages 
salmon production in South Korea.  Ju Kyoung became a 
Korean Representative of NPAFC in 2012.  He is a member 
of the Committee on Scientific Research and Statistics and 
serves on several working groups.

SCIENCE
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due to favorable oceanic conditions and the successful 
enhancement program during that time period.  Total 
chum salmon catches have decreased to an average of 128 
MT since 2000 (www.npafc.org/new/science_statistics.
html).  Researchers have hypothesized that warmer sea 
water temperatures along the east coast of the Korean 
Peninsula negatively affect the survival rate of Korean 
chum salmon during their first year of ocean life (Suam 
Kim, pers. comm.). 

The number of chum salmon returning to the Namdae 
River represents a high proportion of the total number of 
chum salmon caught in the rivers in South Korea.  High 
numbers of hatchery releases from the Yangyang hatchery 
in 2010 and 2011 (Fig. 2) are associated with a large 
45-year record number of chum salmon returning to the 
Namdae River in 2013 (Fig. 4).  

Current artificial enhancement program

Namdae River chum salmon life stages are monitored 
from maturing fish captured in set-net fisheries to release 
of fry into the river (Fig. 5).  Generally females mature and 
return to the river at three to five years of age (total age) 

(Fig. 6) and the males return at 2 to 4 years of age (Fig. 7).  
The males can mature at a younger age than the females 
and the percentage of males maturing at age 2 (after 
spending one winter at sea) can represent a significant 
proportion of the fish sampled in the river.  There has been 
some discussion that age 2 fish may actually represent 
a mixture of maturing and immature fish (Suam Kim, 
pers. comm.).  This interesting variation in the life history 
of male chum salmon maturing early as jacks, or even 
returning to freshwater in an immature state clearly 
deserves further clarification.

Temporal changes in life-history traits of Namdae River 
chum salmon have been reported (Seo et al. 2006, Urbach 
et al. 2012).  Researchers have shown that the 1988-1989 
regime shift was a major factor affecting changes in chum 
salmon growth and maturation.  Age at maturity in male 
chum salmon declined prior to 1989 and significantly 
increased in response to the 1988-1989 regime shift.  
Similarly, body length at maturity increased both in 
females and males after 1989 (Urbach et al. 2012).

From mid-September to mid-December, most adult chum 
salmon are captured by commercial set-net fisheries operated 
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Fig. 1. Map showing 18 streams and rivers in South Korea where chum 
salmon migrate into the ocean, grouped by NPAFC statistical reporting 
areas.  Please note the terms of "gang" and "cheon" mean river and 
stream, respectively.  Reporting area I (Gangwon Province): Nam-gang 
(1), Myeongpa-cheon (2), Buk-cheon (3), Namdae-cheon in Yangyang 
(4), Yeongok-cheon (5), Nakpung-cheon (6), Jusu-cheon (7), Jeon-cheon 
(8), Osip-cheon in Samcheok (9), Maeup-cheon (10), Gagok-cheon (11).  
Reporting area II (Gyeongbuk Province): Namdae-cheon in Uljin (12), 
Wangpi-cheon (13), Songcheon-cheon (14), Osip-cheon in Yeongdeok 
(15).  Reporting area III (Gyeongnam Province for hatchery releases and 
Ulsan for commercial catch): Taehwa-gang in Ulsan (16), Ilgwang-cheon 
(17).  Reporting area VI (Jeonnam Province): Seomjin-gang (18).

Gangwon
(1-11)

Gyeongbuk
(12-15)

Gyeongnam
(16-17)

Jeonnam (18)
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near the east coast of South Korea, catching from 43.7 to 
88.9 percent of the total run.  Permit holders for commercial 
fisheries are prohibited from conducting their fishing 
operations in the coastal area from October 1 to November 30 
and in all freshwater areas from October 11 to November 30.  

Almost all fish that escape from set-net fisheries are 
captured by weirs set across the upper reaches of rivers 
or streams.  There may be opportunities for chum salmon 
to escape set-net fisheries and weirs in the Namdae River 
to spawn naturally, but further studies are required to 
investigate if this occurs.  

Adult chum salmon usually enter streams (or rivers) when 
water temperatures fall below 15°C, and most upstream 
migration occurs between late-October and early-November 
when water temperature ranges from 11 to 13°C.  When 
chum salmon have reached maturity during the peak of the 
run, they are transferred to the hatchery for spawning.  Eggs 
and milt are collected, the eggs are fertilized, and then the 
fertilized eggs are placed in trays for incubation.  

Before hatching, eyed eggs are exposed to a series of 
timed intervals that expose the eggs to a 4°C temperature 
change and places a specific thermal mark code on the 
otolith.  From 2006 to 2014, 41.6 million chum salmon were 
otolith-marked at the Yangyang and Uljin hatcheries and 
released into the Namdae and/or Wangpi Rivers.  South 
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fisheries

Artificial 
insemination

Sorting dead eggs 
and incubating

Otolith thermal 
marking before hatching

Yolk absorption
(Alevins)

Feeding with 
dry pellets

Fry releases
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Capture of 
maturing fish

Fig. 5. Timeline showing major events related to the capture of chum salmon in commercial fisheries and production 
of chum salmon at the Yangyang hatchery in South Korea. Photo credits: Kwan Eui Hong and Ju Kyoung Kim.

0

5

10

15

20

25

30

35

40

45

1970 1975 1980 1985 1990 1995 2000 2005 2010

Th
ou

sa
nd

s o
f f

is
h

Catch in rivers other than Yangyang Catch in rivers in Yangyang

Catch in Rivers
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Korea uses three different hatchery codes to identify its 
chum salmon.  The mark codes are 3,3nH, 3,1,2H, and 
3,2,1H based on the RBr notation modified by Hagen (1999).  

After hatching, the alevins absorb nutrients from their 
yolk sac over a two or three week period.  After the yolk is 
absorbed, they are fed dry pellets for two or three months 
(Fig. 5).  Just prior to release, the fingerlings range from 5.0 
to 6.0 cm fork length and from 0.8 to 1.0 g body weight.  



Page 18 | NPAFC Newsletter No. 39 | January 2016

The juveniles are generally released into the river between 
March and April when the freshwater temperatures are 
above 2°C.  Some of the fingerlings reared in the Yangyang 
hatchery are released into the Namdae River directly, and 
some are transported to other rivers for release.

A coded-wire tag (CWT) program was initially conducted 
by the Cold-water Fish Research Center at National Fisheries 
Research and Development Institute (NFRDI) during the 
2003-2009 period, but the program has not been operated 
continuously since then.  The program was subsequently 
transferred to the Yangyang Salmon Station, but due to budget 
restrictions it was not continued in 2010 and 2011.  CWTs 
were placed in juvenile chum in 2012, but thereafter the CWT 
tagging program has been discontinued.  During the program, 
a total of 100,000 juvenile chum salmon with CWTs and clipped 
adipose fins was been released in the Namdae River. 

Coastal monitoring

Monitoring the abundance and distribution of chum 
salmon caught in the coastal area began in the early 2000s.  
The purpose was to determine the mechanisms of mortality 
and growth of juvenile chum salmon during their early marine 
life stages and to reveal the pattern of migration along the 
eastern coast of South Korea.  

Recoveries of coded-wire tagged chum salmon at the 
hatchery helped to provide knowledge of smolt-to-adult 
survival rates and age at maturity.  CWT recoveries of known 
age fish provided the evidence that some mature males 
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Fig. 8. A schematic map showing the time periods when juvenile and adult chum salmon are present near the east coast in 
South Korea.  Information on juvenile migration timing from Hong et al. 2012.  The strength of cold (blue arrows) and warm (red 
arrows) currents varies spatially and temporally.  Further information on the monthly currents in this area is available at the 
website (sms.khoa.go.kr/koofs/eng/observation/obs_real_map.asp)
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0

20

40

60

80

100

1984 1987 1990 1993 1997 2003 2007

Pe
rc

en
ta

ge
 

age 2 age 3 age 4

Males

Fig. 7. The age (total age) composition (percent) of mature male chum 
salmon returning each year to the Namdae River, 1984-2008.



January 2016 | NPAFC Newsletter No. 39 | Page 19

Table 1. Information for immature Korean chum salmon found in the 
central Bering Sea by recovery of thermally-marked otoliths.  Hatchery 
source code: KR = Country (Korea), XX = Brood year (2010 and 2005), 
-X = hatchery code (Yangyang hatchery).

Species Chum salmon Chum salmon

Mark type 3,2,1H 3,3nH

Hatchery source KR10-1 KR05-1

Recovery Date August 3, 2012 July 12, 2007

Recovery Location 53°30’N 174°53’W 56°30’N 176°00’E

Recovery Area Central Bering Sea Central Bering Sea

Age 0.1 0.1

Sex Male Male

Maturity Immature Immature

Fork length (mm) 363 334

Body weight (g) 650 390

Gonad weight (g) 0.4 1.0

Research Vessel Hokko maru Wakatake maru

Data source Shunpei Sato pers. 
comm.

Sato et al. 2009

Table 2. Information for maturing Korean 
chum salmon found in the northwestern 
North Pacific Ocean by recovery of a high-
seas disk tag.

Species Chum salmon

Release date June 12, 1989

Location at release 45°30’N 165°30’E

Release area Western North 
Pacific

Recapture date October 15, 1989

Location at 
recapture

37°26’N, 129°11’E

Recapture area Coastal area near 
Yangyang

Sex Male

Maturity Mature

Fish origin South Korea

Data source INPFC/NPAFC High-
seas salmonid tag-
recovery database

Fig. 9. Known ocean range of immature Korean chum in the central Bering Sea and maturing Korean chum salmon in the northwestern 
North Pacific as determined from detection of otolith thermal marks (n=2) and recovery of a high seas disk tag (n=1).

returned to the hatchery after only one year at sea (Salmon 
Research Team 2006).  

In 2010 and 2011, juveniles released from hatcheries 
were sampled at the northern end of the coastline (38°06’-
38°32’N, 128°24’-128°39’E) in early April to early June using 
a paired surface trawl (Hong et al. 2012) (Fig. 8).  Sea surface 
temperatures ranged from 7.5 to 17.1°C during the survey.  
Stomach contents analysis was conducted and predominant 
juvenile chum salmon prey items were amphipods and 
copepods (Kim et al. 2013).  Stomach contents also contained 

a small proportion of euphausia and small-size fish.  Based 
on these surveys, juvenile chum salmon seem to stay near 
the coastal areas (Yangyang, Sokcho, and Goseong) between 
early-April and early-May and begin their impressive migration 
toward the open ocean after mid- or late-May (Fig. 8).

Oceanic distribution

The known ocean range of Korean chum salmon has been 
reported based on a few recoveries of marks and tags.  Thus 
far, a total of two otolith-marked Korean chum salmon were 
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obtained from immature fish caught in the central Bering Sea 
in summer, one in 2007 and another in 2012, by researchers 
conducting Japanese ocean salmon surveys (Sato et al. 2009, 
Shunpei Sato, Hokkaido National Fisheries Research Institute, 
pers. comm.; Table 1, Fig 9).  In addition, one high-seas disk 
tag was recovered from a maturing Korean chum salmon 
tagged in the northwestern North Pacific that was released in 
June 1989 and recovered in October 1989 in the coastal area 
in the vicinity of Yangyang city (NPAFC 2013) (Table 2, Fig. 9).  
These recoveries show the known ocean range of immature 
Korean chum salmon extends to the central Bering Sea in 
summer and maturing fish are present in the northwestern 
Pacific in the summer.

Researchers have not determined the migration route 
of Korean chum salmon in the ocean partially because 
there have been no research cruises yet dedicated to this 
purpose.  Genetic stock identification (GSI) studies have 
often included genetic information from chum salmon 
collected in the Namdae River to represent Korean chum 
salmon in the GSI baseline.  But present techniques 
indicate Korean and Japanese chum salmon are genetically 
indistinguishable based on several studies of genetic 
diversity and population structure of chum salmon in the 
North Pacific (Sato et al. 2004, Kim et al. 2007, Yoon et al. 
2008).  Based on genetic and geographic proximity, there 
is speculation that Korean chum salmon have a similar (but 
not identical) migration route as Japanese chum salmon 
(Seo et al. 2006).  Juvenile Korean chum salmon might 
migrate from their natal rivers along the coast into the 
Sea of Okhotsk (summer and fall), then over-winter in the 
Western Subarctic Gyre (winter and spring), and then move 
into the Bering Sea (summer and fall).  Male chum salmon 
that mature after one year at sea may not have such an 
extensive ocean migration route.

If we were to speculate on the migration of juvenile Korean 
chum, we suggest that the juveniles could (1) move with the 
warm current along the western coast of Honshu and pass into 
the Okhotsk Sea via the Soya Strait, or (2) move against the cold 
current northwards along the coast of North Korea and Russia 
and travel into the Okhotsk Sea via the Tatar Strait.  

Directed marine research surveys are necessary to 
collect the information required to determine Korean 
chum salmon migration corridors and evaluate how future 
climate change might affect this stock. 

“Canary in a coal mine”

Even as Korean salmon products have recently become 
more important in local markets, the levels of commercial 
catches in South Korea are much lower than those in the 
other NPAFC-member countries.  For example, using chum 
commercial catch as an index of production, during the period 
1969-2013, total production of Korean chum accounted 
for only 0.02 percent (5,577 MT) of the total chum salmon 
production from all NPAFC countries (23.7 million MT).  

Will chum salmon continue to return to the Namdae 
River in the future?  It is possible that Korean chum salmon 
are the canary in the coal mine, meaning that these fish 
might function as sentinels of environmental conditions 
(and potential hazards).  Because Korean chum salmon 
reside at the southern end of both freshwater and marine 
habitats of chum salmon in general, this may place Korean 
chum salmon at special risk earlier than others. 
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INTERNSHIP ANNOUNCEMENT POSITION ANNOUNCEMENT

Announcement: 2016 NPAFC Internship Program

APPLICATION DEADLINE: March 16, 2016

The North Pacific Anadromous Fish Commission (NPAFC) 
invites citizens from its member countries (Canada, Japan, 
Republic of Korea, Russian Federation, and USA) to apply for 
the NPAFC Internship Program.  One intern will be accepted 
upon approval of the Commission.  The intern will work at the 
NPAFC Secretariat office in Vancouver, BC, Canada.

The intern will gain experience and knowledge in 
operations of the NPAFC and will have the opportunity to test 
their interest in international governmental organizations, 
management, fisheries, biology, ecology, and fisheries 
enforcement.  The intern will work under the supervision of 
the Executive Director and/or his designate.  In general, the 
intern will assist in a variety of tasks, including:
• plan, develop, and complete an individual project in 

communication, scientific or administrative areas
• prepare information for and provide support to special 

projects
• assist organizing and editing various NPAFC publications
• coordinate international cooperative programs and assist 

Secretariat activities

Internship period: Starts on or about September 1, 2016, 
for a period up to a maximum of 6 months.  The intern is 
expected to perform his/her tasks at the Secretariat office on 
a daily basis, Monday-Friday, 7.5 hours per day.

Qualifications: Applicants must be a citizen of a NPAFC 
member country, have a university degree, the ability to read, 
write, and speak English, the ability to use computers and the 
internet; and demonstrated personal initiative.  Applicants 
must currently be a part of the government or academic 
sector, a recent graduate, or currently enrolled in school for 
an advanced degree.

Financial support: NPAFC will provide a stipend of $2,500 
CDN per month.  Travel cost to and from the intern’s place of 
residence and the location of the Secretariat office and cost 
of medical insurance will be at the intern’s own expense or by 
home country support.  Travel expenses associated with the 
Intern’s work in the Secretariat will be covered by NPAFC.

Applications: Completed applications must include all of 
the following:
• cover letter describing the applicant’s interests and 

qualifications
• resume showing academic and/or work experience
• three professional letters of reference

Email the completed application to secretariat@npafc.org by 
March 16, 2016.

For complete information please visit www.npafc.org.

Position Announcement for NPAFC Deputy Director

APPLICATION DEADLINE: April 30, 2016

Responsibilities of the Position
The Deputy Director, reporting to Executive Director, is 

the Commission's second chief executive officer and shall 
assist the Executive Director in performance of his/her duties 
and responsibilities as provided in Rules of Procedure, #19 
(see www.npafc.org/new/about_rules.html).  The Deputy 
Director is responsible for coordinating the compilation 
of information for publication of catch and hatchery 
release statistics concerning anadromous stocks, and other 
publications, provides liaison and advice to the Commission, 
conducts special studies on the Commission’s subject of 
interest, and performs other duties in accordance with the 
duties and responsibilities delegated to him/her by the 
Executive Director.

If the position of Executive Director shall become vacant 
or if the Executive Director is unable to act, his/her powers 
and duties shall be assumed by the Deputy Director until such 
time as a successor is appointed or the Executive Director is 
able to act.

Qualifications and Essential Experience
Applicants must be a citizen of one of the NPAFC 

member countries at the time of assuming office.  Applicants 
must have a university degree or its equivalent, excellent 
interpersonal skills, and good working knowledge and ability 
in both spoken and written English.

Applicants should have good working knowledge of or 
experience in the following activities:
• fisheries in the North Pacific Ocean including 

international arrangements for fisheries management 
and enforcement

• coordinating and participating in national and 
international fisheries management and/or scientific 
research programs

• basic biology of salmon and other living marine resources
• compiling and processing of fisheries statistical data
• providing secretarial support to committees and groups
• operating within the framework of intergovernmental 

organizations
• organizing large and small meetings
• managing production and contents of bulletins, 

technical reports, and newsletters, and editing meeting 
proceedings

• developing website content

The successful candidate will be notified in August 2016.

For complete information please visit www.npafc.org.
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Cherry Blossoms Predict 
Chum Salmon Survival
By Kentaro Morita 
Hokkaido National Fisheries Research Institute (HNFRI)

SCIENCE

Many studies have shown a correlation between 
fry-to-adult survival of Pacific salmon and temperature 
during the early ocean life stages (Cole 2000; Mueter et 
al. 2002; Saito and Nagasawa 2009).  My recent studies 
have shown that fry-to-adult survival rate of hatchery-
reared chum salmon increased with increasing river/air 
temperature during fry release (Morita and Nakashima 
2015; Morita et al. 2015).  Thus, an earlier timing 
of spring events would lead to increased survival of 
hatchery released fry.

The flowering of cherry blossoms is a significant 
cultural event in Japan that symbolizes the renewal of 
spring and the fleeting nature of life due to the short 
blossoming period.  As the timing is closely monitored, 
the blossoming of cherry trees could be a convenient 
spring phenology event (Aono and Kazui 2008) that can 
be associated with other biological occurrences.  In fact, 
Japanese hatchery technicians anecdotally report the 

Cherry blossoms in Sapporo, 
April 26, 2015. Photo credit: Kentaro Morita

coincidence in timing between salmon fry migration and 
flowering of cherry trees.  Here I ask whether the timing 
of cherry tree blossoming could be used to predict the 
survival rate of hatchery-reared chum salmon fry.

The relationship between the flowering time of 
cherry trees and fry-to-adult survival rate of hatchery-
reared chum salmon was examined for six rivers in 
Hokkaido.  These rivers were located where field stations 
of the Hokkaido National Fisheries Research Institute 
released chum salmon fry with thermally-induced otolith 
marks.  Returning adults were captured at a weir, and the 
number of targeted brood years was greater than 8 years.  
Brood years starting in 2009 were selected because 
most chum salmon adults return by age 5 years (i.e., 
returning adult samples were included up to 2014).  The 
method used to estimate the fry-to-adult survival rate of 
otolith thermally-marked hatchery salmon is described 
elsewhere (Morita and Nakashima 2015; Morita et al. 
2015).  The flowering time of cherry trees was obtained 
from the Japanese Meteorological Agency for the nearest 
city to each river (www.jma.go.jp).
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Fig. 1. Relationship between the flowering time of cherry trees 
(month/day) at the fry outmigration year and the fry-to-adult 
survival rate of hatchery-reared chum salmon in the Ichani River 
for the 1999–2009 brood years.
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A negative correlation was observed between 
the fry-to-adult survival rate of chum salmon and the 
flowering time of cherry trees in all six populations 
(Table 1, Fig. 1), but correlation coefficients were 
statistically significant for only two of the rivers.  
Nonetheless, later timing of the spring phenological 
event tended to lead to poorer survival of hatchery 
released fry in all six rivers.

To increase effectiveness of chum hatchery programs 
in Hokkaido, perhaps managers might consider using the 
flowering time of cherry trees as a criterion to optimize the 
timing of fry release.

Kentaro Morita was raised in Nara prefecture at 
the southern limit of Salvelinus, where as a boy 
he became fascinated with salmonids in general 
and with charr in particular.  As Hokkaido is 
salmonid paradise in Japan, it was natural that 
Kentaro was drawn northwards.  He received 
a PhD from Hokkaido University based on his 
studies of conservation ecology of white-spotted 
charr.  Since 2003, Kentaro has been working on 
chum, pink, and masu salmon, Dolly Varden and 
white-spotted charr at the Hokkaido National 
Fisheries Research Institute.  Most of his studies 

are based on field work that includes both high seas salmon research in the 
North Pacific and snorkeling/electrofishing in Japanese rivers.  Among his 
favorite pastimes are conducting underwater observations and catching fish 
by hand or with a net while snorkeling.  See his underwater salmonid photos 
at www.geocities.jp/iwanahenaito. 
Photo credit: Orio Yamamura

Table 1. Correlation coefficients between fry-to-adult survival rate of thermally-marked 
hatchery-reared chum salmon for six rivers and the flowering time of cherry trees in the 
nearest city.  All locations are in Hokkaido, Japan.

River City Pearson’s r Brood year

Chitose
(42°48′N, 141°34′E)

Sapporo
(43°04′N, 141°21′E) −0.677* 2001-2009

Shizunai
(42°20′N, 142°22′E)

Urakawa
(42°10′N, 142°46′E) −0.488 1999-2008

Ichani
(43°42′N, 145°07′E)

Nemuro
(43°20′N, 145°35′E) −0.860** 1999-2009

Tokushibetsu
(44°51′N, 142°39′E)

Asahikawa
(43°46′N, 142°22′E) −0.244 2000-2009

Shari
(43°55′N, 144°40′E)

Abashiri
(44°01′N, 144°16′E) −0.488 2002-2009

Yurappu
(42°16′N, 140°17′E)

Muroran
(42°19′N, 140°59′E) −0.586 2002-2009

*, p < 0.05; **, p < 0.01.
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North Pacific Fisheries Commission: 
A New International Organization is Born
By Vladimir Radchenko 
NPAFC Executive Director

DIRECTOR’S DESK

Long ago, in 2006 I heard a story about a new island 
born in the Pacific Ocean.  An oceanic yacht came across 
the Tonga Archipelago waters, when a new island was 
being built by eruption of the submarine Home Reef 
volcano.  Can you imagine how thrilled the boat’s crew 
was at being the first and only people to see the birth of an 
island in a blaze of volcanic lava? 

The birth of a new international fisheries management 
organization (RFMO, where “R” is for regional) is 
somewhat similar to that of a new island in the ocean—
although not by fire, smoke, and peal.  The similarity is in 
the prolonged inner processes that occur, often for years, 
that go unseen by the public until the organization’s birth 
announcement takes place.  

A key component in RFMO creation was the adoption 
of the International Plan of Action to Prevent, Deter 
and Eliminate Illegal, Unreported and Unregulated 
Fishing (IPOA-IUU).  It is this document, created by FAO’s 
Committee on Fisheries (COFI) on March 2, 2001, that was 
the “seismic impact” that finally led to the emergence of 
the North Pacific Fisheries Commission (NPFC) as well as 
several other regional fisheries management organizations.  
After the June 2001 endorsement by the FAO Council, the 
IPOA-IUU became the first internationally-agreed voluntary 
instrument formulated to specifically address IUU fishing.  

This concise twenty-four page document suggests 
a comprehensive set of principles and measures based 
on all State responsibilities including flag states, coastal 
states, port states, internationally agreed market-related 
measures, research, and regional fisheries management 
organizations.  Clause 78 of the IPOA-IUU stipulates, 
“States should ensure compliance with and enforcement 
of policies and measures having a bearing on IUU fishing 
which are adopted by any relevant regional fisheries 
management organization and by which they are bound.  
States should cooperate in the establishment of such 
organizations in regions where none currently exist”.  

The IPOA-IUU was developed against a backdrop of 
international efforts to implement properly the FAO’s 
Code of Conduct for Responsible Fisheries and bring all 
state national fisheries policies in line with the code.  
Fully supported by the UN, acceptance of the IPOA-IUU 

increased the push for implementation of the Code of 
Conduct. 

In 2003, the UN General Assembly (UNGA) adopted 
annual resolutions titled “Sustainable fisheries, including 
through the 1995 Agreement for the Implementation of the 
Provisions of the United Nations Convention on the Law of 
the Sea … and related instruments”. 

Then in 2004, the UN called upon states to “urgently 
cooperate in the establishment of new regional fisheries 
management organizations or arrangements, where 
necessary and appropriate, with the competence to 
regulate bottom fisheries and the impacts of fishing on 
vulnerable marine ecosystems in areas where no such 
relevant organization or arrangement exists” (paragraph 
69 of the UNGA resolution 59/25).  It was in response to 
the urgency of the 2004 call from the UN that the NPFC 
was created, thus filling one of the gaps in the RFMO 
network in the North Pacific Ocean.

Making first steps 

From April 11 to 13, 2006, five years after IPOA-IUU 
adoption, representatives of northwestern Pacific countries 
gathered in Tokyo, Japan to discuss the importance of 
protecting vulnerable marine ecosystems (VMEs) built by 
cold-water corals, deep-water sponges, and other species 
sensitive to anthropogenic impacts that inhabit seamounts 
and hydrothermal vent areas.  The importance of taking 
this step was widely recognized, especially in areas where 
a large-scale bottom trawling fishery persisted.  Thus, in 
the same year that oceanic yachters witnessed the birth 
of an island from the actions of the Home Reef volcano 
explosion, North Pacific nations began the process of 
organizing a RFMO.

Comprehensive scientific knowledge was necessary 
for proper management of high-seas bottom fisheries, 
and yet this information was sparse due to the lack of 
field surveys throughout vast and distant water areas in 
the northwestern Pacific Ocean.  Considerations of these 
matters became the main objective of the first informal 
meeting.  As you can read from the meeting records at 
the NPFC website (http://nwpbfo.nomaki.jp), participating 
parties agreed to work cooperatively at the UNGA for 
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First informal 
meeting to discuss 
management of high-
seas bottom fisheries 
in the northwestern 
Pacific Ocean in the 
Fisheries Agency of 
Japan Head Office in 
Tokyo in April 2006.  
Photo credit: Viktor 
Tsygir, Embassy of 
7Russian Federation in 
Tokyo, Japan.

The 8th Formal Consultations Meeting participants enjoyed sunshine 
during a lunch break on Jeju Island, Republic of Korea. 
Photo credit: Aleksei Baitaliuk, TINRO-Center Deputy Director.

appropriate management of bottom trawling and for 
protection of vulnerable marine ecosystems in the high 
seas area of the northwestern Pacific Ocean. 

The organizational processes that led to establishing 
a new RFMO consisted of ten rounds of Formal 
Consultations (2006-2011) and seven sessions of 
Preparatory Conferences (2011-2015).  Among the 
first steps, Parties considered and adopted the Interim 
Conservation Measures in the northwestern Pacific Ocean 
(within FAO statistical area 61) that set out the objectives 
of sustainable management of high-seas bottom trawl 
fisheries, fish stocks, and the protection of VMEs in 
accordance with the UNGA resolutions.  Another action 
was establishing a scientific working group (SWG) to guide 
the future convention implementation with the best 
scientific information available.  Detailed work plans for 
two to three years and in-depth discussions on expansion 
of the geographic scope and fisheries resources covered by 
new agreement—all this demonstrated an earnestness of 
the parties’ approach to improve VME conservation.  

A point of interest for the North Pacific Anadromous 
Fish Commission (hereafter referred to as NPAFC or 
Commission) during the 7th Formal Consultation meeting 
in August 2009 was that participants agreed that the 
North Pacific Fisheries Organization’s Interim Secretariat 
would no longer be responsible for secretarial duties 
upon entry into force of this agreement.  Opinions were 
divided between those who wanted to create a separate 
secretariat body and those that wanted to utilize an 
existing RFMO secretariat with additional responsibilities 
for the new commission.  A third approach was to merge 
the fishery management efforts with the NPAFC because 
the two convention areas are similar, as are participating 
member countries.  Who knows how NPFC and NPAFC 

would look today, if the parties had reached a consensus 
over the latter proposal.  Nevertheless, history, as we 
know, does not use the subjunctive mood. 

During the Formal Consultations, matters routine 
to all RFMO agendas were decided: development of an 
exploratory fisheries protocol, an observer program, 
national fisheries reports, lists of fishing vessels authorized 
to operate in the Convention area, etc.  Four new members 
were invited, and three of them (Canada, People’s Republic 
of China, and Chinese Taipei) accepted an invitation.  The 
Interim Secretariat established a website and uploaded the 
first news releases.  The first international observer came 
from the Faroe Islands.  The first violator of the Interim 
Measures provisions was sighted, which operated under 
an unknown flag–F/V Armela Wonsan (or Carmela?—a 
pirate tooth-fish gillnetter intercepted by New Zealand 
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The 9th Formal Consultations Meeting participants on the stairs of 
Santa Resort Hotel in Yuzhno-Sakhalinsk, Russia, in September 2010. 
Photo credit: Alexander Buslov, Director of SakhNIRO Research Institute. 

authorities in the Ross Sea later in 2009).  All these events 
were important milestones on the way to building a new 
organization.  

Among scientific developments, the SWG members 
compiled an assessment review for bottom fishing 
activities, performed a fishery footprint assessment based 
on historical catch data provided by member countries, 
and exchanged important information, such as field guides 
for identification of corals, maps of bottom trawling 
corridors (paths), and locations of net loss or hang-up 
locations.  In 2009-2010, the working group developed 
science-based standards and criteria for identification of 
VMEs and assessment of significant adverse impacts based 
on the FAO guideline, and it organized several workshops 
on stock assessment approaches and techniques for 
species with complicated life histories, such as pelagic 
armorhead, Pentaceros wheeleri. 

When our paths first crossed 

In September 2010, during my work in the Russian 
Federal Agency for Fisheries, I had a chance to chair the 
SWG meeting during the 9th Formal Consultations Meeting 
held in Yuzhno-Sakhalinsk, Russia.  Traditionally, the host 
country’s representative had the responsibility to chair the 
SWG.  Facilitating such a high-level meeting attended by 
representatives of eight countries (including Faroe Islands) 
was a complex and responsible task for me.  That is why 
I clearly remember this event in detail.  In addition, the 
NPFC website documentation and excellent recent book by 
Dr. Y. Takei “Filling regulatory gaps in high seas fisheries: 
discrete high seas fish stocks, deep-sea fisheries and 
vulnerable marine ecosystems” (2013) were also helpful in 
recalling those days.   

In the Yuzhno-Sakhalinsk meeting, we discussed 
updated data on fishing operations and demersal fish 
catches by parties’ vessels in the North Pacific in 2008-

Pelagic armorhead Pentaceros wheeleri trawl fishery in the Emperor 
Seamount region. 
Photo credit: Fisheries Agency of Japan.

2009, exchanged historical and current catch data, 
conferred on results of the Ad Hoc Working Group 
discussion on VME identification, and deliberated on 
measures to avoid accidental by-catch.  The United States 
highlighted the unique nature of the ecosystems in the 
Warwick Seamount in the eastern North Pacific Ocean 
based on the NOAA research in 2002.  Dr. T. Hayashibara 
from Japan presented an overview of the preliminary 
results of the bottom environmental survey of the Emperor 
Seamount chain that was followed by prolonged discussion 
on the Interim Measures implementation and possible 
closure of some fishing grounds.  The discussion revealed 
some discrepancies in positions of participating states, as 
well as in consideration of the draft Convention text several 
days later.  Due to continuous hard negotiation until late 
hours, I reckoned (fortunately wrong) that no less than 
three to five years would be required to narrow differences 
between the negotiating countries’ understandings and 
achieve a consensus.

Meanwhile, to make a welcoming reception remarkable, 
the SakhNIRO Director Dr. Alexander Buslov organized air 
transportation of a frozen skilfish, Erilepis zonifer, specimen 
from a Kamchatkan fishermen’s catch at the Emperor 
Seamounts.  This skilfish, also known as oily monkfish 
in Japan, was cooked by the Sakhalin fish processor and 
presented at the reception as the main course.  What was 
the main motive of this arrangement?  In my opinion, 
delicious smoked fish from the future NPFC convention area 
would emphasize the high value and significance of fishery 
resources considered for conservation and management 
by a new convention.  Undoubtedly, all components of 
the biota, from commercially valuable species to the tiny 
but abundant Mueller's pearlside Maurolicus muelleri, are 
important for the good health of seamount ecosystems.  The 
skilfish dinner as well as presentation of a Russian working 
paper on E. zonifer stock assessment made the meeting 
quite extraordinary.  
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Skilfish Erilepis zonifer on the deck of a Kamchatkan commercial 
fishery vessel. 
Photo credit: Alexander Buslov, Director of SakhNIRO Research Institute. 

New NPFC Secretariat 
home in the Hakuyo 
Hall of the Tokyo 
University of 
Marine Science and 
Technology. 
Photo credit: Google 
Maps Street View. 

After the Yuzhno-Sakhalinsk meeting, participating 
countries required only one more round of Formal 
Consultations (10th) to adopt new Interim Measures 
for VME protection in the Northeast Pacific Ocean, to 
complete the draft Convention text revision, and to 
establish a mechanism for the Preparatory Conference.  
Agreement became possible with a spirit of cooperation 
and mutual understanding in the environment of 
hospitable multicultural Vancouver, where the final 
Formal Consultations meeting was held in 2011.  It might 
be no accident that the NPAFC also had the First Annual 
Meeting in Vancouver in 1993 and decided to have the 
Commission’s Headquarter in this city, as the INPFC had 
done decades earlier.  Seeing this as an opportunity, the 
NPAFC Secretariat staff attended the Formal Consultations 
meeting and returned with a handmade map delineating 
the agreed-upon NPFC Convention Area contour for the 
NPAFC archive.  As for the text of the agreement, it was 
successfully finalized due to the outstanding efforts of 
Ambassador David Balton of the United States, who had 

served since January 2010 as its Chairman for the purposes 
of negotiating the Convention text. 

Negotiations entered a decisive phase

Establishing the mechanism of the Preparatory 
Conference ensured good progress for the new convention.  
First, the NPFC obtained its current name while the 
organization was officially established with the entry into 
force of the NPFC Convention on July 19, 2015.  During 
the first and the second Preparatory Conference sessions, 
which were held in August 2011 and in February 2012, 
participants discussed draft rules of procedure, financial 
regulations, and other basic documents in preparation for 
the first regular meeting.  

Participating countries agreed to establish an 
independent NPFC Secretariat, and three states—
Canada, Japan, and Republic of Korea—expressed 
interest in hosting it.  Later, Canada withdrew from the 
competition and selection was narrowed to two options: 
Tokyo University of Marine Science and Technology and 
Pukyoung National University in Busan.

Negotiating countries agreed to the NPFC Convention 
text at the second Preparatory Conference session and 
opened it for signing on February 24, 2012.  From then 
on, the convention signatories’ number grew from 
session to session.  In the eight years of negotiations 
starting from initial discussions in 2006 to the last 
Preparatory Conference meeting in 2014, the NPFC 
Convention expanded its scope as compared to the initial 
discussions in two ways.

The geographic scope of the convention was expanded 
over the high-seas waters of the North Pacific Ocean 
southward to 20°N and even 10°N between 140°E and 
140°W.  That made the NPFC Convention area (about 77 
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million sq. km) almost equal to one-third of the whole 
North Pacific Ocean and two times bigger than the NPAFC 
Convention Area.

The NPFC Convention established management 
authority to “all species not covered by other conventions” 
excluding sedentary species, catadromous fish, marine 
mammals, birds, and reptiles.  Furthermore, the original 
objective was broadened from bottom trawling regulation 
to comprehensive high-seas fishery management.  Under 
this expanded scope, management authority included 
such large-scale pelagic fisheries as Pacific saury and squid 
fishing in the northwestern Pacific Ocean. 

Increased attention was drawn to the 5th Preparatory 
Conference session that convened in Kaohsiung, Chinese 
Taipei, in September 2013.  After prolonged discussions, 
meeting participants decided that the NPFC Secretariat 
should be located in Tokyo.  This was the first time ever 
that a RFMO Secretariat would be located in Japan.  As one 
of the meeting participants told me, it was a difficult choice 
that had to be made between two equal candidates.

The final step in the creation of NPFC was, as they say, 
a matter of skill.  At the 6th Preparatory Conference session 
on March 21, 2014, Japan and Canada informed the group 
that they had deposited their instruments of acceptance 
and ratification, respectively.  Then, the Russian Federation 
accepted the Convention on April 13, 2014, which started 
raising anticipation for the fourth instrument of ratification 
that would trigger the process of the Convention entering 
into force 180 days afterwards.  There was a relatively 
long wait, until the Peoples’ Republic of China overtook 
other potential Parties and submitted the instrument of 
ratification on January 21, 2015.  The summer of 2015 
yielded two more accedences: Korea submitted the fifth 
instrument of ratification on June 17, 2015, and the written 

instrument from Chinese Taipei as a "fishing entity" 
was delivered on July 27, 2015.  The Convention on the 
Conservation and Management of High Seas Fisheries 
Resources in the North Pacific Ocean entered into force on 
July 19, 2015. 

New RFMO in scope of consideration by NPAFC 

The United States delivered the first information on 
the new RFMO at the NPAFC Annual Meeting in 2009.  The 
NPAFC has considered the NPFC as a prospective partner 
in research and enforcement activities in the North Pacific 
Ocean since the NPO Formal Consultation process was 
completed in 2011.  At the 19th NPAFC Annual Meeting 
in Nanaimo in 2011, the Committee on Enforcement 
(ENFO) proposed inviting the interim NPFC Secretariat to 
attend the next NPAFC Annual Meeting.  However, the 
appropriateness and procedure of inviting an organization 
that was not yet formed remained unclear and consensus 
on how to proceed was not reached during the meeting.  
The Commission decided that the NPAFC Executive 
Director, Vladimir Fedorenko, would communicate 
informally with the interim NPFC Secretariat after the 
Annual Meeting to ask if NPFC was interested in attending 
a NPAFC meeting as an observer.  After communication 
with Mr. Shingo Ota from the Interim Secretariat for NPFC, 
the Commission issued an invitation letter in March 2012.  
The Russian Federation, as the host country of the 20th 
NPAFC Annual Meeting, appointed Dr. Igor Melnikov to 
serve as an observer for NPFC.

During the 2012 Annual Meeting, the Commission 
discussed what the future might hold for NPAFC and 
NPFC collaboration in fisheries enforcement.  At the 
Annual Meeting in Nanaimo, Canada, one year before, the 
Commission only just prioritized the List of Actions to be 

Dr. Igor Melnikov serves 
as the NPFC observer at 
the 20th NPAFC Annual 
Meeting in St. Petersburg, 
Russia, in October 2012.  
Photo credit: NPAFC 
Secretariat.  
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Ms. Chiaki Mizugaki and Mr. 
Nobushige Shimizu are the 
Interim Secretariat team 
members, who provided 
NPFC meetings with all 
necessary arrangements. 
Photo credit: Oleg Katugin, 
TINRO-Center Head of 
Department.

undertaken in response to the performance review panel's 
recommendations.  Item No. 36 in this list encourages 
NPAFC to “consider the rationale and modus operandi for 
how best to engage with the new Pacific RFMO”.  There 
was also a batch of recommendations related to better 
rationalization of ENFO activities, such as encouraging the 
member states to become parties to the FAO Port State 
Measures Agreement, and possibly contributing further 
to the implementation of the IPOA-IUU, etc.  The ENFO 
members agreed on the necessity of further improvement 
of the enforcement “toolbox” by updating the committee’s 
terms of reference.  They thought about possibly creating 
an IUU fishing vessel list instead of an existing Vessels of 
Interest List that would be similar to the practice of other 
RFMO’s.  In discussions, NPFC was considered by ENFO 
members as a long-standing and reliable partner, which 
can accept a part of the duties directed to combat IUU 
fishing.  In particular, the United States expressed the view 
that the NPFC conservation and enforcement measures are 
likely more appropriate to create the IUU fishing vessel list 
than the NPAFC Convention, and all parties agreed with the 
proposal.  Thus, through the NPAFC, the NPFC involvement 
in a mutual enforcement action even pre-dated the creation 
of organization itself. 

At the NPAFC 2014 Annual Meeting in Portland, it 
was generally endorsed by the ENFO that a collaborative 
enforcement strategy with the new RFMO should be 
developed.  Since then, Mr. Michael Clark, who was 
elected the Interim Chairman of the NPFC Technical and 
Compliance Working Group (TC WG) earlier in 2014, has 
represented the new RFMO at NPAFC.  Despite the ENFO 
members agreement that the scope of collaborative 
enforcement strategies would have to be further defined in 
consultation with their respective governments, the ENFO 
demonstrated an openness to cooperate and a readiness 

to share with NPFC results of the 2015 virtual Joint Patrol 
Schedule Meeting.

The Regional Fishery Body Secretariats’ Network 
(RSN) session in June 2014 provided me the opportunity 
to meet NPFC colleagues: Mr. Hideki Moronuki and Ms. 
Chiaki Mizugaki from the Fisheries Agency of Japan and 
representing the Interim Secretariat.  They informed me 
the First Annual Meeting of NPFC would be held in Japan 
in 2015.  As the Commission decided to send an ENFO 
member to attend the first NPFC Annual Meeting, this 
opportunity to meet the representatives of NPFC at the 
RSN aided in obtaining an invitation for the NPAFC and to 
make those arrangements.

At the NPAFC 23rd Annual Meeting in Kobe, Japan, the 
ENFO agreed that cooperation between the NPAFC and 
NPFC should become a standing agenda item at the ENFO 
meetings.  The committee members considered the creation 
of a strategy for collaboration that could be proposed to 
the NPFC.  First, the NPAFC observer should propose a 
collaborative enforcement strategy to the NPFC and report 
on the best practices and experience gained from mutual 
enforcement operations in the North Pacific Ocean.  Then, 
at the next Annual Meeting, ENFO will adopt the strategy 
based on discussions and observations of areas of potential 
cooperation from the NPFC Inaugural Meeting.  The decision 
was deferred on who from the Commission’s side might 
be the NPAFC observer at the NPFC meeting.  Would it 
be the enforcement-savvy pro, or the Executive Director, 
who would go to the meeting to create a foundation for 
building long-term relationships with the new neighboring 
organization?  In July 2015, it was decided that CDR Chris 
Barrows, ENFO Point of Contact from the United States 
and someone who had been involved in the NPFC-related 
consultation process since 2009, was the best candidate 
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to serve as the NPAFC observer at the forthcoming NPFC 
meetings.  Chris kindly offered to deliver the NPAFC proposal 
for a collaborative enforcement strategy with the NPFC, to 
summarize ENFO’s activities, and to present the NPAFC video 
at the TC WG meeting on August 31, 2015.

The Last (Preparatory Conference) and the First 
(NPFC Annual Meeting)

Prior to the NPFC meeting, Chris Barrows distributed 
the presentation “2015 NPAFC Enforcement Efforts and 
Future Collaboration with NPFC” and obtained formal 
approval to present it from the ENFO members.  It 
described a number of aspects of the NPAFC enforcement 
activities: preparation of the High Seas Driftnet (HSDN) 
Threat Assessment, available surface and air patrol assets 
and schedule, radar satellite surveillance, historical 
information, and advice supporting patrol operation 
planning given by the Committee on Scientific Research 
and Statistics (CSRS).  All collaborative opportunities 
with the NPFC were clearly presented in this PowerPoint 
presentation and was later welcomed by the TC WG.  
However, further discussion on the collaboration strategy 
was postponed till the NPFC structure could be finalized 
and subsidiary bodies could be officially established.  

On September 1, 2015, Mr. William Gibbons-Fly, 
Director, Office of Marine Conservation in the U.S. 
Department of State, opened the final 7th Session of the 
Preparatory Conference.  No less than eighty participants 
from seven NPFC member countries gathered in Hakuyo 
Hall of the Tokyo University of Marine Science and 
Technology.  This two-floor white building [Japanese word 

First NPFC Annual Meeting participants at the University of Marine Science and 
Technology Campus in Shinagawa, Tokyo. 
Photo credit: Oleg Katugin, TINRO-Center Head of Department.

“Hakuyo” means White Hawk] became the new home for 
the NPFC Secretariat on the Shinagawa Campus of the 
biggest fisheries university in Japan, which was established 
in 1875.  There are many rooms for large and small 
meetings available in the building, including the lecture 
room with a capacity of about 150 persons.  It ensures 
good opportunities to conduct home-based meetings of 
the NPFC committees and working groups in the future.  
Next door, a lunch-hour canteen for students provides 
visitors and staff with an inexpensive and tasty nutritional 
meal, something always important in an otherwise 
expensive Tokyo.

At the beginning of the meeting, Mr. Kenji Kagawa, 
Deputy Director-General of the Fisheries Agency of Japan, 
presented his opening remarks with a brief review of the 
main NPFC objectives and fisheries, its current organization 
status, and the importance of future conservation activity 
for Japan and other Pacific Rim countries.  He also 
announced election of the NPFC Executive Secretary would 
be completed the following day.  The NPFC scrupulously 
approached the selection of Executive Secretary and 
invited the top five candidates to attend the Preparatory 
Conference Session for interviews.

The Interim Secretariat developed a sophisticated 
decision making procedure in case the votes were equally 
divided among two or three candidates.  However, the 
NPFC Parties had no need to implement a complicated 
multistage procedure.  After the interviews, they endorsed 
the nomination of Dr. Dae-Yeon Moon from the Republic 
of Korea, who was employed by the National Marine 
Biodiversity Institute as Executive Director of the Research 
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Infrastructure Office.  Dr. Moon participated in the 
Formal Consultations and Preparatory Conference since 
the early beginnings and became deeply involved in the 
preparatory processes for the NPFC.  It is expected that 
he will start his new career in late January 2016.  Hiring of 
permanent Secretariat staff will include a Science Manager 
and a Compliance Manager, as well as two administrative 
positions.  This will be one of the first important tasks for 
Dr. Moon as he assumes his new position.  

The Preparatory Conference continued with 
discussions of financial rules, budget, annual contributions 
by parties, etc.  Scientific WG Chairman, Dr. Joji Morishita, 
Director-General of the National Research Institute of Far 
Sea Fisheries, reported on scientific developments.  As for 
the bottom fisheries, he touched upon the subject of the 
FAO/UNEP five-year research project “Sustainable Fisheries 
Management and Biodiversity Conservation of Deep-Sea 
Living Resources and Ecosystems in the Areas Beyond 
National Jurisdiction” that will be completed in 2016 with 
a deep-sea fisheries review.  It will provide an inventory 
of VMEs in the World Ocean, make available efficient 
area-based planning tools and methodologies for their 
conservation, and recommend development of regional 
management plans and policies.  

As for pelagic fish stocks, primary attention was paid 
to Pacific saury and Japanese mackerel.  According to 
the recommendation of the International Symposium for 
Pacific Saury that was held in Tokyo on March 14-15, 2014, 
NPFC should complete the stock assessment for this widely 
distributed species before its Annual Meeting in 2017.  
Japan and Chinese Taipei presented a draft management 
plan for Pacific saury that started being actively discussed 
by delegations and was later adopted at the 1st NPFC 
Meeting.  Contradictory views on the country of fish 
stock origin and the country conducting distant-water 
fishing were encountered regarding Japanese mackerel 
abundance trends and fishery prospects.  However, 
acknowledging the priority of the precautionary approach, 

First tasks to do: NPFC Executive Secretary Dr. Dae-Yeon Moon (left) 
and NPFC Chairman Mr. Kenji Kagawa (right). 
Photo credit: Oleg Katugin, TINRO-Center Head of Department.

national fishery efforts were kept at the current level.  As 
it was proposed at the meeting, the future NPFC scientific 
committee will be committed to compile a comprehensive 
list of pelagic fisheries under the responsibility of the new 
RFMO, develop a five-year scientific plan, and elaborate 
on a fisheries observers program for saury fishing vessels 
operating in the northwestern Pacific Ocean.  The NPFC 
also intends to participate in the UN Fish Stocks Review 
Conference to review implementation of previously 
adopted UNGA resolutions related to high-seas ecosystems 
and species conservation.  

The TC WG reported on preparation of a draft 
transshipment procedure, high seas boarding and 
inspection procedures, and information requirements for 
fishery vessel registration at the NPFC.  TC WG Chairman 
Mr. Michael Clark encouraged adoption of proposed 
drafts in 2016 and implementation procedures during the 
Pacific saury fishery season in 2017.  Mr. Clark told the 
audience about the 23rd NPAFC Annual Meeting in Kobe 
and the Commission’s proposal on a cooperative model 
of enforcement.  This gave me a chance to announce 
delivery of CD copies of the ENFO Promotional Video.  All 
delegations of the NPFC member countries and observers 
gratefully received these copies.  Therefore, we can be sure 
that people are informed about the NPAFC enforcement 
activities, even in the far-off land of Vanuatu, which 
coincidentally was recorded for first time in January 2015 
by Google Analytics to be among 75 other nations visiting 
the NPAFC website.

There was a captivating moment, when parties 
voted for selection of the NPFC logo from among three 
candidates.  Votes were distributed almost equally 
between two versions that depicted the NPFC Convention 
Area in an explicit or implicit form.  An abstract design 
with fragmentary figures of saury, armorhead, and squid 
also collected one vote.  In the absence of a consensus, 
the meeting chairman proposed to postpone the decision 
until the parties could have time to explore more options.  
Mr. Gibbons-Fly concluded, “we shall find such [a] logo 
candidate that all of us could say at once after sighting: 
there is our logo!”  Thus, the NPFC logo selection was left 
to the 2nd NPFC Annual Meeting in 2016.  

After the break, parties worked on the draft 
Preparatory Conference report to the 1st Annual Meeting 
to be held the next day.  The participants successfully 
managed their task and completed the work 30 minutes 
earlier than planned.  At 4:30 p.m., Mr. Gibbons-Fly 
gavelled adoption of the report that completed an 
almost ten-year long process of the NPFC’s “antenatal 
life”.  One minute before, the Canadian delegation was 
able to include, in a concluding agenda item, a sincere 
gratitude from the parties to the Chair for his guidance and 
leadership during the four-year long series of Preparatory 
Conference sessions.  



Page 32 | NPAFC Newsletter No. 39 | January 2016

The newly established NPFC’s Inaugural Meeting took 
place on September 3, 2015.  It opened in the lecture 
room with welcoming remarks delivered by Mr. Kazuo 
Sato, Director General of the Fisheries Agency of Japan, 
Mr. William Gibbons-Fly, and Dr. Toshio Takeuchi, President 
of the Tokyo University of Marine Science and Technology.  
What I remember most is William’s words about a 
common prejudgement that RFMOs are often considered 
as not being very effective in fishery stocks management.  
It is an additional challenge and a priority task for any 
RFMO to dispel doubts by working together, taking 
appropriate actions in a timely fashion, and keeping the 
organization strong and purposeful.  In my opinion, rapid 
progress towards adoption of the new organization’s rules 
and conservation measures during the meeting testified to 
the significant capability and strength of the NPFC.

During the second part of the NPFC Annual Meeting, 
the first officers were unanimously elected: Mr. Kenji 
Kagawa as the Chairman and Dr. Aleksei Baitaliuk from 
Russia as the Vice-Chairman.  Unembodied scientific and 
compliance committees obtained their tentative chairmen, 
Dr. Joji Morishita and Mr. Gary Miller from Canada, 
who is the Point of Contact in the NPAFC Committee on 
Enforcement.  While such individual inter-commission links 
seem symbolic, they, like the hydrogen bonding that makes 
water molecules stick together in the World Ocean, will 
further enhance the NPAFC-NPFC cooperation.

Prospects for future cooperation 

Thus, the last gaps in a living resources conservation 
network in the North Pacific Ocean are filled, and a 
comprehensive system of RFMOs stand ready to work 
jointly across competence boundaries on topics related to 
the fishery resources conservation and management.

The NPAFC is pleased to have a reliable partner, whose 
Convention Area stretches far into the central North Pacific 

Mr. Gibbons-Fly gavelled the adjournment of the 7th NPFC Preparatory 
Conference on September 2, 2015. 
Photo credit: Oleg Katugin, TINRO-Center Head of Department.

Myself, Vladimir Radchenko, representing NPAFC at the 1st NPFC 
Annual Meeting.
Photo credit: Oleg Katugin, TINRO-Center Head of Department.

Ocean.  This promises to be a big help in combating IUU 
fishing through coordination of enforcement activities.  Such 
cooperation will facilitate detection of vessels involved in 
illegal fishing, including transshipment of illegally caught 
anadromous stocks and Pacific salmon by-catch.  Future 
collaborations should be expanded with information 
exchange, mutual maritime patrol activity, collaborative 
scientific research related to pelagic fish stock dynamics in 
a changing climate, and participating in public events.  Dr. 
Takeuchi said in his speech that he hoped the NPFC would 
organize scientific symposia in the future that will be useful 
for university students to participate in and learn from.

Non-member countries could also become closer to 
the NPAFC via their participation in the NPFC.  During 
the first meeting, observers from Vanuatu informed the 
audience that their government and the Parliament had 
already began consultations about signing and ratification 
of the NPFC Convention.  There will be a chance to 
approach other non-member Pacific Rim countries, which 
have annually received but have not acknowledged NPAFC 
invitations to attend the Commission’s annual meetings.

The NPAFC looks forward to contributing in the 
NPFC development process as a good neighbour and 
reliable partner.  We are happy to welcome the NPFC 
representatives at the NPAFC 24th Annual Meeting in 
Busan, Republic of Korea, on May 16-20, 2016.
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Salmon Sinigang (Salmon in sour broth)
By Harold Belongilot 
NPAFC Secretariat Web/Publication Manager

RECIPE

Salmon sinigang serving suggestion. 
Photo credits: Harold Belongilot Sinigang is a traditional Filipino way of cooking seafood or 

pork by boiling and then serving it in a sour broth with a light 
assortment of blanched leafy and boiled root vegetables.  Other 
proteins can be used, but seafood or pork are usually used for a 
clean sour/salty taste and quick cooking time.

Paired with steaming white rice, this dish is a must have item 
on a cold rainy day.  In the Philippines, the ingredients are readily 
available and the ease of cooking makes this soup a staple in 
every home.  It reminds every Filipino of shared home meals with 
loved ones.

Salmon is not a traditional fish used in this dish, but it tastes 
good!  Any kind of salmon can be used, but for this version, I used 
sockeye salmon.  

There are many variations in the souring ingredient used in 
the soup.  The most common is tamarind.  Guava, or lime juice 
are alternatives.  Sometimes peeled and sliced taro roots are 
added to thicken the soup.  Ingredients like miso bean paste can 
add an interesting Japanese-style taste and enhance the flavor.  
In case any of the ingredients in this recipe are hard to find, I’ve 
suggested substitutes.

I recommend serving the soup with a separate bowl of hot 
white jasmine rice and a small side dish of fish sauce containing 
some hot pepper and chopped fresh cilantro.  The seasoned fish 
sauce is for anyone at the table who might want to add additional 
salty/spicy flavor to the soup.  This recipe serves 2-3 people.

Diced onion Chinese cabbage

Raw sockeye salmon Dried tamarid pods
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Directions

1. To prepare your own sour broth: place either dried 
tamarind pods or chopped guava in 1 liter of water in a 
covered pan and heat to a boil. Reduce heat to low and 
simmer for 5-10 minutes.
If using tamarind pods, mash them slightly to break 
them up and continue to simmer for 5 minutes. Strain 
the skin and seeds from the broth.

If using chopped guava, strain the guava from the 
broth. The cooked guava can be added back into the 
soup with the vegetables in Step 10.

Use the sour broth instead of water in Step 5.

2. In a pan large enough to accommodate 2 liters of soup, 
heat the oil and sauté the onion.

3. Before the onion turns slightly brown, add the tomato.  
4. Add the salmon pieces and cook gently until the 

salmon begins to turn opaque.
5. Add the sour broth or water, and bring to a boil.  

Partially cover the pan and simmer for 5 minutes.
6. Skip this step if you made the sour broth in 

Step 1.  Otherwise, add the tamarind soup base or 
paste or lime juice, and simmer partially covered for an 
additional 5 minutes.  

7. Add fish sauce or salt.  If necessary, add additional sour 
or salty ingredients to taste, or add a bit more water if 
the taste is too intense.

8. Cover the pan and bring the soup back to a boil.
9. Add the daikon and boil for 5 minutes or until the 

daikon is tender.
10. Add the Chinese cabbage or other leafy vegetables (and 

the cooked guava from Step 1), replace the cover and 
continue to cook for 2-3 minutes, then turn off the heat.

Serve hot; season and garnish with hot pepper 
flakes and fresh herbs for additional flavouring and for 
presentation.

Ingredients

500 grams skin-on salmon fillet patted dry, 
and cut in medium rectangles 
(approximately 6 cm on a side)

→ or substitute either ←
2 

2-3 medium
fish heads, or 
salmon steaks with the fatty belly 
(approximately 2.5 cm thick)

15 grams packaged tamarind soup base 
(Filipino)

→ or substitute either ←
flavor to taste 

4-6 pods 
2 cups 

flavor to taste

tamarind concentrate (Thai), or 
dried tamarind pods, or 
fresh guava, chopped or 
lime juice

2 tablespoons cooking oil

1 liter water

1 cup daikon radish, thinly sliced or cubed

1 tablespoon fish sauce

→ or substitute ←
salt ½ tablespoon, or to taste

1 medium onion, cubed

1 medium tomato, diced

Enough to fill a 1-liter 
bowl

Chinese cabbage, preferably a 
small head of cabbage; separate 
the leaves.  If the leaves are too 
big then cut into bite-size pieces, 
or substitute with another leafy 
vegetable

Enough dried hot pepper flakes (or fresh hot pepper), and 
fresh or dried herbs like cilantro for seasoning and garnish

Completed preparation of salmon sinigang

Boiling tamarid pods
Mash boiled tamarid pods to 
release flavor
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New Administrative Officer

Jennifer Chang moved to Canada 
from Taiwan when she was a child 
and has lived in Vancouver ever since.  
She joined the NPAFC Secretariat 
as our Secretary on April 2015 to 

take care of administrative tasks and prepare for the 
2015 Annual Meeting.  In a July 2015 reorganization, 
her position was changed to Administrative Assistant, 
focusing on helping the Administrative Officer, Wakako 
Morris, in accounting, finance, and organizational 
tasks.  With Wakako’s retirement in November 2015, 
Jennifer assumed new challenges in the position of 
Administrative Officer.  She looks forward to ensuring 
a smooth transition at the Secretariat and augmenting 
her administrative skills.

In her leisure time, Jennifer enjoys sampling the 
considerable variety of cuisines that Vancouver offers.  
She also likes to cook, travel, and take photos of 
people, food, and places.

New Administrative Assistant
Yuko Uchida grew up in Kanagawa, 
Japan.  She came to Canada 10 years 
ago for her education, and after 
graduating from University of British 
Columbia in Political Science she 
decided to stay in the area.  After 

school, she worked for an international transportation 
and trading company and fish brokerage and seafood 
exporter.  In November 2015, Yuko joined the NPAFC 
Secretariat as the Administrative Assistant.  She enjoys 
working on the wide variety of administrative tasks 
required in the office.  Yuko is eagerly looking forward 
to meeting everyone at the 2016 Annual Meeting in 
Busan.

Yuko dedicates much of her free time to sports, with a 
particular interest in volleyball, running (she is currently 
training for her 2nd full marathon), and hiking.  She also 
enjoys reading, watching documentaries, and exploring 
nature in British Columbia.

New Web/Publication 
Manager
Harold Belongilot grew up in the 
Philippine countryside surrounded 
by fish farms and being overfed on 
freshwater fish.  Having decided 
that “fish are friends, not food” he 

moved to Manila and graduated from the University of 
Santo Tomas with a Bachelor of Fine Arts in industrial 
design.  He moved to Vancouver in 2012, continuing 
his professional work in graphic, web, product design, 
and training support.  Harold joined the NPAFC 
Secretariat in August 2015 as our Web/Publication 
Manager, and he is pleased to use his experience in art 
and technology to bring greater depth, richness, and 
fluidity to the communications efforts at NPAFC.

In his free time, Harold enjoys travelling to beautiful 
destinations and where he can pursue his favorite 
pastime—scenic photography.  Additionally, since 
moving to British Columbia, Harold says he has begun 
to re-evaluate his relationship with fish, as the clean 
flavor of Pacific salmon has slowly re-kindled his 
interest in fish consumption.

Current NPAFC Intern
Minho Kang joined the NPAFC 
internship program in October 2015.  
Growing up along the sunshine coast 
of Busan in the Republic of Korea 
(ROK) led to Minho’s interest in 
marine science.  In 2007 he studied 

genetic stock identification of western Bering Sea 
chum salmon and graduated with a MSc from Pukyong 
National University.  The following summer, Minho 
attended the Evolution and Ecology Program at the 
International Institute for Applied Systems Analysis, 
Austria, where he studied probabilistic maturation 
reaction norms of Korean chum salmon.  He continued 
his studies at the University of Rhode Island School of 
Oceanography and completed a second MSc in 2014 
based on his studies of multispecies biomass dynamics 
models, including species interactions, and other 
statistical applications for analysis of commercially 
important fish populations.

Before Minho’s arrival at NPAFC, he was an 
international scientific fisheries observer for the 
National Fisheries Research and Development Institute 
(ROK) in fisheries off the coast of West Africa.  Since 
arriving at the NPAFC Secretariat, Minho has been 
reviewing in detail the newly developed NPAFC catch 
and hatchery statistics database to find errors and 
inconsistencies, assisting with work on the NPAFC 
Handbook, and learning about monitoring strategies 
for Korean chum salmon populations.  He hopes to still 
further advance his scientific training in a PhD program 
next year. 

In his spare time, he enjoys exploring the outdoors, 
especially beautiful beaches. 

NEW PEOPLE AT THE SECRETARIAT
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NPAFC Secretariat
Suite 502, 889 West Pender Street 
Vancouver, B.C., V6C 3B2 CANADA 
Tel: 604-775-5550 
Fax: 604-775-5577 
Web: www.npafc.org 
E-mail: Secretariat: secretariat@npafc.org 
 Vladimir Radchenko: vlrad@npafc.org 
 Nancy Davis: ndavis@npafc.org 
 Jennifer Chang: jchang@npafc.org 
 Harold Belongilot: hbelongilot@npafc.org 
 Yuko Uchida: yuchida@npafc.org 
 Minho Kang: mkang@npafc.org

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

The Commission encourages submission of ideas, 
articles, and images on NPAFC-related activities for 
publication in the newsletter.
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Committee on Enforcement 
Joint Patrol Schedule Meeting

Dates: 
Venue:

February 29 - March 3, 2016 
Virtual Meeting

International Year of the Salmon (IYS) Second Scoping Meeting
Dates: March 15-17, 2016 

March 15-16 Full Group Meeting 
March 17 Working Group Meeting

Venue: Metropolitan Hotel Vancouver 
Vancouver B.C., Canada 
www.metropolitan.com/vanc/

NPAFC 2016 
24th Annual Meeting

Dates: May 16-20, 2016

Venue: Lotte Hotel Busan 
Busan, Republic of Korea 
www.lottehotel.com/busan/en/
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