
migrations over thousands of miles in the vast North Pacific 
Ocean are being unraveled by NPAFC scientists.  As difficult as 
this effort is, rapid changes in the climate in the North Pacific 
Ocean are making it even more challenging.  These changes have 
great impacts on the migration and productivity of the salmon 
stocks.  The warming of the Arctic Ocean has raised questions 

about colonization of the Arctic by 
North Pacific and Bering Sea salmon 
stocks.  The NPAFC is addressing 
the need for continued international 
cooperative research and sharing 
of information to provide better 
scientific information on the effects 
of these climate changes on the 
status, trends, and productivity of the 
stocks.  The NPAFC’s cooperative 
research program, the Bering-
Aleutian Salmon International Survey 
(BASIS), has documented ocean 
and atmospheric changes and other 
biological and ecological dynamics 
affecting salmon production.  
New genetic and otolith marking 
techniques developed by the Parties 

are being used to identify the origins of salmon and intermixing of 
the stocks in the Pacific Ocean.  In addition, new high technology 
tags are being used to track the migratory routes and behavior 
of salmon on the high seas.  It is a daunting undertaking and I 
wish NPAFC scientists “fair weather and following seas” in their 
endeavor to advance knowledge of the salmon stocks and their 
ecological connections in the oceans in the future.
 Happily, the NPAFC’s success has not been limited to 
salmon science.  The NPAFC has also made great strides on 
the enforcement front over the past decade.  NPAFC partners 
continue to provide joint enforcement efforts to eliminate illegal, 
unreported and unregulated (IUU) fisheries on the high seas of the 
North Pacific Ocean.  It appears, given the recent decline in driftnet 
vessel sightings, that these efforts may have greatly mitigated 
IUU activity targeting salmon in the NPAFC Convention Area.  
As recently as 2006, more than 80 vessels either actively engaged 
in or suspected of IUU fishing for species other than salmon were 
sighted by patrol vessels and aircraft of the Contracting Parties and 
Taiwan.  Aggressive patrolling in 2007 and 2008 resulted in the 

Dear Colleagues,
 It was my great honor to be named the next President of the 
North Pacific Anadromous Fish Commission (NPAFC) at the 
2009 NPAFC Annual Meeting last November in Niigata, Japan.  
It is an even greater honor to be entrusted with leading the NPAFC 
into the new decade.  In looking back, the United States also had 
the good fortune of presiding 
over the Commission at the 
beginning of the last decade and 
new millennium (former State of 
Alaska Lieutenant Governor, Fran 
Ulmer, was President in 2000-
2001).  The last decade brought 
great success for the Commission 
and it will be a challenge for us to 
carry this momentum forward in 
the next.
 At the last Annual Meeting, 
the NPAFC received the 
American Institute of Fishery 
Research Biologists (AIFRB) 
Group Outstanding Achievement 
Award in recognition for its 
international research to conserve 
Pacific salmon stocks.  The Commission can be very proud of this 
honor.  It embodies the spirit of cooperation and collaboration 
that NPAFC fisheries scientists and managers have enjoyed since 
the Commission’s inception in 1992.  The NPAFC is a unique 
forum for the world’s leading salmon scientists to advance 
understanding of the role of Pacific salmon in the North Pacific 
Ocean ecosystem.     
 Slowly but surely, the mysteries of salmonid life and 
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Children Excited by Alaskan 
Salmon Story

Jim Balsiger
NPAFC President

Salmon Lecture at Matsuhama Primary School in Niigata.
Photo by NPAFC Secretariat

apprehension of several IUU vessels.  Only one driftnet sighting 
was reported in 2009.  Additionally, creative use of modern 
technology to monitor high seas fishing traffic, such as Canada’s 
Synthetic Aperture Radar satellite and space-based Automated 
Identification System, will greatly assist our collaborative efforts.  
Throughout the New Year, I would like to encourage all partners 
to continue these successful cooperative enforcement efforts, 
including the use of the NPAFC’s Integrated Information System 
(IIS), leading up to and through the 2010 high threat IUU fishing 
season.  Our close working relationships are our best attribute to 
curb IUU fishing in the NPAFC Convention Area.
 In closing, I would like to wish you good health, and personal 
and professional success in 2010.  I would especially like to extend 

my best wishes to my colleagues and new NPAFC officers--Dr. 
Vladimir Belyaev (Russia), Vice President; Dr. Jin Yeong Kim 
(Korea), Chairperson of the Committee on Scientific Research and 
Statistics; Mr. Jun Imamura (Japan), Chairperson of the Committee 
on Enforcement, and Mr. Gerry Kristianson (Canada); Chairman 
of the Committee on Finance and Administration.  Finally, I would 
like to send New Year’s greetings to the North Atlantic Salmon 
Conservation Organization, the North Pacific Marine Science 
Organization (PICES), and the Pacific Salmon Commission--all 
partners with the NPAFC on its journey of salmon discovery. 
 I look forward to seeing all of you at the 18th Annual Meeting 
of the NPAFC in Busan, Korea, in November 2010.

Dr. Ed Farley (Alaska Fisheries Science Center, Auke Bay 
Laboratories) gave a salmon lecture for 70 boys and girls at the 
Matsuhama Primary School in Niigata, Japan on November 6, as 
an event following the 2009 NPAFC Annual Meeting.  The school 
is situated near the mouth of the beautiful Agano River, where 
chum salmon migrate every autumn for spawning, and the fifth-
grade children take lessons in salmon biology and enhancement.  
Dr. Farley introduced life histories of sockeye salmon in Alaska 
and global climate change effects on the survival of salmon.  He 
also explained why and how he became a salmon biologist, and 
encouraged children to be scientists to save the future of earth and 
salmon.  After the 30 minute lecture, the children rained questions 
on the Alaskan teacher:  Why salmon is called “salmon”?  Why 
sockeye salmon turn the skin red?  Why maturing age of chum 
salmon is variable?  What salmon feed in the ocean? and so on.  
Young salmon scientists will come into existence soon!

Shigehiko Urawa
NPAFC Secretariat

A newspaper reporting 
Dr. Farley’s salmon 
lecture.
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The Committee on Scientific Research and Statistics (CSRS) 
met on November 2–5, 2009, in Niigata, Japan.  The group, 
including 64 participates from five member countiries was 
welcomed to the Toki Messe Niigata Convention Center by the 
host country, Japan.  A total of 45 scientific documents were 
submitted to the Commission.  The documents are available from 
the NPAFC website (www.npafc.org).  
 The Working Group on Stock Assessment confirmed 
preliminary 2008 commercial catch from the North Pacific 
were at the high level at 769 thousand tonnes.  Pink and chum 
salmon constituted the majority of the catch (40 and 39% by 
weight respectively), sockeye salmon were 17%, while coho and 
chinook salmon were 3 and 1%.  Largest catches were reported 
by the United States (Alaska) (321 thousand tonnes), Russia (260 
thousand tonnes), and Japan (174 thousand tonnes).
 The Science Sub-Committee (SSC) reported that the 
Long-term Research and Monitoring Plan (LRMP) report was 
completed and distributed to participants at this Annual Meeting.  
The plan summarizes current research and identifies the future 
research needs that are common to all Pacific salmon producing 
countries.  A small group meeting will be held at the 2010 RPCM 
to finalize a draft of 2011–2015 Science Plan after reviewing the 
current science plan.  The final draft plan will be submitted to the 
Commission for approval at the next Annual Meeting.
 The Working Group on Salmon Marking reported that the 
number of otolith marked salmon released from Pacific Rim 
hatcheries was 1.56 billion in 2008 and 1.84 billion in 2009.  
The otolith mark release information is available from the 
Working Group website (http://npafc.taglab.org/).  All countries 
have submitted their mark plans in 2009.  There were no mark 
duplications among countries for all species.  It was noted that 
121 unique marks are applied to chum salmon in 2009.  The 
Working Group reviewed use of the otolith marks assigned to 
countries for pink, chum, and sockeye salmon (Doc. 942).  There 
has been good compliance with the intended country codes, and 
this document will be used for selection of otolith marks.  
 The ad hoc Working Group on Stock Identification argued 
current status of genetic baselines of Pacific salmon.  Russia is 
in the process of preparing an update on chum salmon collected 
through BASIS (Bering-Aleutian Salmon International Survey) 
cruises in the western Bering Sea in the fall of 2004 and 2006.  
Japan is carrying out genetic stock identification of chum salmon 
collected from the Bering Sea and Chukchi Sea using single 
nucleotide polymorphism (SNP) markers.  The United States has 
projects to determine the genetic stock identification of steelhead 
and salmon.  The PacSNP database will be accessible in the future 
from the NPAFC web site where both upload and download 
features will be available for genetic data. 
 The BASIS Working Group reported that BASIS Symposium 
Proceedings as NPAFC Bulletin No. 5 is available at the NPAFC 

website (www.npafc.org) in December 2010.  As a summary of 
BASIS-II during 2009, Russia provided information on western 
Bering Sea nekton community’s status monitoring results in 
2008–2009.  A trend of decreasing abundance of almost all 
salmon species was observed in the western Bering Sea from 
2002 to 2009.  However, high abundance of juvenile and maturing 
pink salmon (brood year 2007) was observed in research cruises 
that occurred during fall 2008 and summer 2009.  Russia also 
conducted winter surveys in the Sub-Arctic Pacific and later during 
the summer migration period in the western North Pacific Ocean.  
Russian surveys indicated that the mortality of eastern Kamchatka 
and Okhotsk Sea pink salmon was low during the winter–spring 
period (not more than 40% of the autumn juvenile abundance).  
The United States reported that it was another anomalously cold 
year in the eastern Bering Sea.  Western Alaska juvenile salmon 
catch per unit effort was low.  Juvenile salmon were feeding on 
euphausiids and larval fish in the southeastern Bering Sea and 
amphipods and larval fish in the northeastern Bering Sea. 
 The Salmon Tagging Working Group reviewed tagging 
activities by the Parties.  In 2008 and 2009, high seas tags were 
recovered from 71 salmon in Japan, 11 salmon in Russia, and 
one salmon in the United States.  A total of 164 salmonids in the 
central North Pacific and 1,335 salmonids in the Bering Sea were 
disk-tagged and released in 2009.
 NPAFC will co-sponsor the International Symposium on 
Forecasting Climate Change 
Impacts on Fish and Shellfish to 
be held in Sendai, Japan on April 
26–29, 2010.  NPAFC-proposed 
one-day workshop “Salmon 
Workshop on Climate Change” 
on April 25, 2010 was accepted 
by the symposium steering 
committee.  
 The next RPCM will be 
held in May 2010 in Vancouver, 
Canada to focus on development 
of new Science Plan.

Yukimasa Ishida
Outgoing CSRS Chairperson

CSRS SummaRy fRom 
The annual meeTing

Toki Messe Niigata Convention Center
Niigata, Japan

NPAFC 17th Annual Meeting
November 2-6, 2009, Niigata, Japan
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The enfo meeting took place on november 2 and 3, 2009.  The 
agenda was adopted, terms of reference were reviewed and accepted, 
and an editorial group was formed to review the final report.
 The participants reviewed the 2009 enforcement activities and 
had preliminary discussions on enforcement activities for 2010.  In 
2009 the members conducted 213 ship patrol days, 279 aerial patrol 
hours and 44 space-based reconnaissance days in the Convention 
Area.  It was noted that Parties were continuing to improve combined 
operations involving aircraft, vessels, satellite surveillance. 
In addition to the reported activities of NPAFC members, Taiwan (as 
one observer to NPAFC) informed participants that they conducted 
84 patrol days in the North Pacific in 2009 and observed one 
unidentified High Seas Driftnet (HSDN) vessel; this information 
was passed to the member Parties through Secretariat at the time of 
the sighting.
 Canada reported that it again employed the earth surveillance 
satellite RadarSat 2 in 2009 to assist with locating vessel 
concentrations and monitoring areas not being over flown by the 
Canadian CP 140 aircraft within the NPAFC Convention Area.
 For 2010, the Parties committed to making every effort to 
deliver similar levels of enforcement, as were achieved in 2009.  
ENFO members agreed to continue to coordinate the 2010 patrols 
between surface, satellite and air assets in an attempt to maximize 
enforcement efforts intended to deter and apprehend HSDN vessels 
sighted in the Convention Area.  Participants agreed to finalize 
commitments and discuss further coordination of enforcement 
assets at the next Enforcement Evaluation and Coordination Meeting 
(EECM).
 Russia provided an update on enhancements to the Integrated 
Information System (IIS) website.  The need for more frequent use 
of the system by members was highlighted as being essential to 
maximizing the effectiveness of the IIS. 
 The Executive Director updated ENFO members on issues 
relating to cooperation with other relevant international organizations.   
He reported that representatives of twelve international organizations 
and representatives of the People’s Republic of China, Indonesia, 
Malaysia, Thailand and Taiwan were invited to attend the 2009 
NPAFC 17th Annual Meeting.  
 The Executive Director also reviewed the proposed 
Memorandum of Understanding (MOU) with the Western and 
Central Pacific Fisheries Commission (WCPFC).  There was general 
support for the MOU.
 There was a comprehensive discussion regarding Japan’s 
proposal for the discontinuation of EECM as a cost saving 
measure as well as a Secretariat proposal to reduce simultaneous 
interpretation services.  ENFO members provided their respective 
views, however it was acknowledged that the responsibility for 
decisions on these issues rests with the Heads of Delegations.  While 
Parties recognized the need to reduce costs, several Parties noted 
that the operational planning work that is conducted at the EECM 
can only be effectively done once budgets and asset allocations have 
been established.  It would therefore, be very difficult to do this 
work as part of the NPAFC Annual Meeting unless the timing of the 
Annual Meeting is changed.  Concerns were also noted regarding 
the potential negative impacts of the proposal to reduce the level of 

interpretation services for EECM meetings. 
 The United States provided an update on the current 
initiative to create a new Regional Fisheries Management 
Organization (RFMO) in the north Pacific, the North Pacific 
Fisheries Organization.
 Committee members shared information on their respective 
existing domestic legal authorities with regard to enforcement 
actions to address illegal activities of stateless fishing vessels 
within the Convention Area.
 There was discussion and general agreement of the need for 
more effort related to the collection and sharing of information 
to allow for more effective coordination of patrol planning.  
Ideas were put forward as to specific actions that could help to 
achieve this goal.  It was agreed to explore this issue in greater 
detail at the next EECM.
 Russia graciously offered to host the next EECM, to be 
held in Yuzhno-Sakhalinsk, during the week of April 19, 2010.  
Parties agreed that the main objectives of the 2010 EECM would 
be to finalize the detailed patrol schedule for 2010, explore 
cooperative patrol opportunities, discuss the threat assessment 
for illegal fishing for salmon by HSDN vessels and share and 
learn from previous years experiences.  A written request was 
sent to the Committee on Scientific Research and Statistics 
(CSRS) to request continued 
provision of relevant scientific 
information that could improve 
ENFO’s ability to detect IUU 
fishing in the Convention 
Area.  It was suggested that, 
if deemed necessary, CSRS 
could provide an update at the 
next EECM.

Paul Steele
Outgoing ENFO Chairman

ENFO in session at the 17th Annual Meeting
Photo by H. Fukuzawa

enfo SummaRy fRom The annual meeTing
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The american institute of fishery Research Biologists 
(aifRB) unanimously selected the North Pacific Anadromous 
Fish Commission (NPAFC) as the recipient of its highest award, 
the 2010 Group Outstanding Achievement Award.  The scientific 
work of the Commission is carried out by its member nations, and 
is coordinated by the NPAFC’s Committee on Scientific Research 
and Statistics. Thus, AIFRB’s award recognizes the contributions 
of all NPAFC member nations, as well as the NPAFC Secretariat.  
An engraved plaque commemorating the award was presented 
to NPAFC by AIFRB President, Dick Beamish, at the NPAFC 
Annual Meeting in Niigata, Japan.  The 2010 Group Outstanding 
Achievement Award plaque 
will be proudly displayed at the 
NPAFC Secretariat’s office in 
Vancouver, B.C.
 The AIFRB Group 
Outstanding Achievement Award 
is given to research groups with 
outstanding records of scientific 
contribution to fishery science 
or fishery resource policy.  It 
is the Institute’s highest award 
recognizing research groups that 
nurture excellence in fishery 
science. Candidates for the award 
were rated on the following 
criteria: sustained contribution 
of significant publications, 
exceptional service of the fishery 
profession, outstanding teaching 
or training programs, important discoveries or inventions, and 
significant contributions to the advancement of fishery science.  
 Some major scientific advances and achievements under 
NPAFC’s science plans have included: 

• Recognition that salmon migrating in Convention waters 
are dependent on natural processes; 

• Better scientific knowledge of the structural features of 

salmon migrations in the open ocean; 
• Development and application (by Russia) of ocean 

trawl survey techniques to successfully forecast salmon 
catches and returns to spawning streams; 

• Recognition that winter is a critical period for survival of 
salmon in the North Pacific Ocean; 

• Improved understanding of intra-annual (monthly, 
seasonal) characteristics of salmon growth, lipids, 
sufficiency of food, trophic interactions, and other 
factors that influence their ocean survival;

• Development and first application of new (electronic) 
tagging technologies to study 
fish behavior with respect to 
environmental conditions; 
• Establishment and first 
applications of international 
genetic databases to identify 
mixtures of salmon stocks in 
the ocean; 
• The first integrated pelagic 
ecosystem monitoring of 
anadromous stocks over large 
areas of the Bering Sea and 
adjacent North Pacific waters in 
late summer and fall (Bering-
Aleutian Salmon International 
Survey (BASIS);  
• The first electronic data 
storage tag and hydroacoustic 
data showing vertical migratory 
behavior of anadromous stocks 
in the open ocean; 

• The first international calibration of pelagic trawls 
to standardize abundance and biomass estimates of 
anadromous stocks in the Convention Area; 

• The first international coordination of otolith mark 
patterns among member countries;

• A greater scientific understanding of the marine 
ecosystem and climatic processes leading to variation in 
abundance and biomass of anadromous stocks.

Katherine Myers
University of Washington, U.S.A.

AIFRB President, Dick Beamish presenting the 
Outstanding Acievement Award to NPAFC 

Executive Director, Vladimir Fedorenko

NPAFC Receives 2010 Group
Outstanding Achievement Award
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Pacific salmon research in coastal and offshore waters by 
the United States extends from California to the Bering Sea. 
This sweep of marine environments can be broken down into 
three broad regions, the California Current environment off the 
coast of California, Oregon, and Washington, the Alaska Current 
environment in the Gulf of Alaska (GOA), and the eastern Bering 
Sea environment.  Related collaborative research off the Canadian 
coastline in British Columbia provides for a continuum of research 
on Pacific salmon throughout much of the North American marine 
distribution of these fishes. In addition more recent climate change 
and global warming developments have focused research on the 
increasing occurrence of salmon in the Chukchi and Beaufort 
Seas off the arctic coast of Alaska. Much of the United States 
research is focused on juveniles in the early marine life history 
period where a significant part of the overall marine mortality 
is known to occur.  This research falls clearly under the mission 
framework of NOAA Fisheries and the National Marine Fisheries 
Service to provide for “Stewardship of living marine resources 
through science-based conservation and management and the 
protection and restoration of healthy ecosystems”.  Understanding 
factors associated with marine survival of juvenile salmon is also 
a focused research priority detailed in Science Plans of the North 
Pacific Anadromous Fish Commission (NPAFC). 
 Salmon, a keystone species throughout the North Pacific 
Ocean and adjacent seas, form an important component of these 
ecosystems. With 5 billion juvenile salmon released 
from hatcheries and perhaps 5 or 6 times that number 
entering the ocean each year from natural spawners, 
production from commercial salmon catches around 
the Pacific Rim is now at all time record levels 
at or near one million metric tons annually.  This 
largess of salmon abundance, however, is not evenly 
distributed throughout the Pacific Rim as some 
regions in some countries, including the United 
States, continue to have poor returns and depressed 
stocks.   
 United States research on the early marine life 
history of young salmon has begun to focus not just on 
factors directly affecting survival such as predators, 
potential competitors, and available food resources. 
Current research is also beginning to focus on variable 
hydrologic environments in different habitats, other 
co-occurring fishes both temporally and spatially, 
and trophic linkages between juvenile salmon and 
other fish, bird, mammal, and invertebrate species 
in the same environments. Broad-based holistic 
research is part of NOAA Fisheries requirement 
to pursue an Ecosystem Approach to Management 
(EAM) of the nation’s living marine resources.  
This approach requires that researchers sort through 

many interrelated factors in trying to determine primary causes 
of the fluctuating interannual variations in abundance, growth, 
and survival rates of salmon.  Fluctuations that may operate on 
a local, or a regional, or a basin- scale level either collectively 
or independently of each other.  To realistically address difficult 
questions like this, long-term data sets are required to codify 
sufficient biophysical variables throughout marine environments 
salmon occupy.  Ideally such data sets should involve collecting 
repetitive standardize metrics in varied marine habitats so over time 
these data will begin revealing causal patterns of fluctuations. 
 The NOAA Fisheries Auke Bay Laboratories (ABL) Southeast 
Coastal Monitoring Project (SECM) in the northern region of 
southeastern Alaska is a study utilizing this holistic approach. 
Other ABL projects in this region had focused on the earliest 
marine period when many juvenile salmon primarily occupied 
near shore littoral habitats.  SECM, beginning in 1997, focused 
on young salmon, other epipelagic ichthyofauna, and associated 
biophysical factors as the salmon moved away from littoral areas 
into open water migration corridors.  SECM established a series 
of 13 standard core stations in different marine habitats along a 
major migration pathway extending 250 km from inshore waters 
across different habitat types along Chatham Strait, Icy Strait, and 
across the GOA continental shelf (Fig. 1).
 These stations are routinely sampled during four time periods 
from May to August when juvenile salmon throughout the region 

Fig. 1.  SECM stations sampled in marine waters of the northern region of southeastern 
Alaska, 1997–2009.

Marine Research on Pacific 
Salmon by the United States, 
focus on Southeast Alaska
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transit from initial marine entry areas to open ocean environments. 
Oceanographic data are collected at each station either before 
or after surface rope trawling to sample fishes. Data collected 
included a conductivity-temperature-depth profile (CTD) cast, 
Secchi disc reading, surface water samples for chlorophyll and 
nutrients, ambient light reading, vertical plankton tows with 
conical nets, and at certain stations double oblique plankton tows 
with a bongo net system.  Trawling involves a 20 minute haul at 
each station with a 264 Nordic rope trawl configured to fish an 
area at the surface approximately 30 m by 24 m (width by depth). 
Trawl catches are sorted by species with samples preserved or 
frozen for later analysis in the laboratory. Stomach contents of all 
potential predators of young salmon are examined and recorded 
on board the vessels. Subsequent laboratory analyses include 
stomach contents of fishes, determining proportions of otolith 
and coded wire tagged marked hatchery fish in the catches, and 
density and composition of zooplankton samples.  At each station, 
environmental parameters, zooplankton, and fish are typically 
sampled during daylight hours (Fig. 2).  Throughout the first 11 
years the project utilized the NOAA ship J. N. Cobb.  This vessel 
became inoperative in 2008; other vessels used on SECM surveys 
since then include the Alaska Department of Fish and Game 
(ADF&G) RV Medeia and two chartered vessels RV Steller and 
RV Chellisa.
 Although five species of juvenile salmon are routinely caught 

Routine sampling at each SECM station:
CTD profile to 200 m
20-m vertical NORPAC 
200-m 2x oblique Bongo 
20 min rope trawl

Fig. 2.  Data- sets collected at each SECM station.

during these surveys the majority of catches involve either pink 
salmon or chum salmon.  Over the 13 year history of SECM 
surveys (1997-2009) annual catches of all juvenile salmon have 
ranged from 1,687 to 9,590 fish per year.  This high annual 
variability is exacerbated by even greater variability in monthly 
catches of species across the years illustrated by the mean catch-
per unit-effort (CPUE, mean catch per trawl haul) for pink salmon 
(Fig. 3).  Annual commercial harvests of pink salmon in Southeast 
Alaska also are highly variable.  Based on variability in catches of 
juvenile pink salmon and variability in commercial harvest levels, 
SECM scientist considered the feasibility of using the juvenile 
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Fig. 3.  Mean monthly catch-per-unit-effort (CPUE, mean catch per trawl 
haul) of juvenile pink salmon, 1997–2009.

catch data together with associated biophysical 
factors as tools for forecasting subsequent harvests.  
Commercial catches of pink salmon in Alaska in 
any given year are predicated on the ADF&G 
escapement based management policy whereby 
allowable harvest levels are first commensurate 
with reaching proscribed escapement goals 
regardless of run strength. 
 Looking at variable monthly catch data of 
juvenile pink salmon and associated biophysical 
parameters SECM scientists developed a series of 
four steps for a model used to forecast commercial 
harvest.  These steps involve a stepwise regression 
model of harvest levels and peak CPUEs with 
various biophysical factors, an AIC correction 
factor for steps in the regression, a jackknife 
hindcast/forecast procedure for each year of the 
dataset with one year omitted to refine forecast 
accuracy (Fig. 4), and finally a bootstrap approach 
to randomly resample juvenile catches many times 
for each month in each year to develop confidence 
intervals around the forecast.



salmon as they enter the open ocean environment.  From this 
point in time a generalize presumption is that for each brood 
subsequent mortalities during the remaining marine life period 
should be relatively constant from year to year. We know this is 
not always the case, however, as evidenced by what apparently 
happen in 2006 when only one third of the forecast was realized 
and some evidence suggested poor oceanic conditions may have 
exacerbated subsequent mortality.  As emphasized in both the 
2006-2010 NPAFC Science Plan and Special Publication No. 1 
(A long –term research and monitoring plan for Pacific salmon 
in the North Pacific Ocean) a critical need for understanding 
fluctuations in salmon abundance is a much better knowledge 
base on the biology of these fishes during their ocean life history 
winter periods.  Hopefully, sufficient commitments in resources 
(research dollars and vessels) needed to begin developing this 
new knowledge base can be soon realized.

Bill Heard
Ted Stevens Marine Research Institute

Juneau, Alaska, U.S.A.
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 Utilizing this procedure the first three forecast years (2004 - 
2006) were based on a single parameter model, the peak CPUEs 
of juvenile catches.  In two of these years, 2004 and 2005, the 
forecasts respectively were within 4% and less than 1% of the 
actual harvest.  In 2006 the harvest of 11.4 million fish, however, 
represented only one third of the SECM forecast of 35.2 million 
fish.  Several factors are believed related to poor returns in 2006. 
They include unusually warm El Niño water temperatures in 
2005 when juveniles first entering oceanic waters encountered 
an unusual array of potential predators and competitors including 
Humbolt squid, sardines, Pomfret, and blue sharks.  A subsequent 
Japanese winter survey in January and February of 2006 found 
unusually poor lipid reserves in immature pink salmon in eastern 
GOA suggesting that atypical conditions in the ocean environment 
may have contributed to poor survival of this year class of pink 
salmon.  The poor southeast Alaska return of pink salmon in 2006 
was not a localized phenomenon, low returns also occurred in 
other regions including most of British Columbia and other parts 
of Alaska. 
 SECM forecasts made for 2007 and 2008 harvests levels, 
based on a two parameter model that included peak CPUEs and 
May 20 m temperatures, were within 10% and 1% respectively 
of the actual commercial harvest.  The forecast for a harvest of 
44.4 million fish in 2009 utilized a four parameter model based 
on peak CPUE, May 20 m temperatures, a prior year El Niño 
Southern Oscillation average for 2008 (ENSO for juvenile salmon 
year), and a June mixed –layer water depth.  The commercial pink 
salmon harvest in 2009 of 38 million fish was within 14% of the 
forecast (Fig. 5). 
 SECM scientists also recently presented to management and 
industry officials their best fit forecast for a harvest of 26.8 million 
fish in 2010 based on a three parameter model of peak CPUE, 
May 20m temperature, and ENSO average for juvenile year. 
 Theoretically the iterative procedures of integrating data 
from the various parameters over all years then adding new 
data sets each year could over time increase accuracy of this 
forecast method.  A limitation in the model is that it is primarily 
based on relative abundance and the well being, as influenced 
by other biophysical factors, of a given brood of juvenile pink 
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Salmon Restoration Project at “the River of 
Death”, Taehwa to turn Ulsan into Eco-city

Korea’s salmon enhancement project which started at gowon, 
North Korea in 1913 is mainly conducted by Cold-water Fish 
Research Center (formerly, Salmon Research Center) of National 
Fisheries Research & Development Institute, Republic of Korea.   
The project enormously contributes to increasing fry releases 
and adult salmon catch.  Salmon is considered as one of the most 
successful fish species in fisheries resource enhancement program 
in Korea.  Being remotely located from main growing ground 
of the North Pacific, however, the country has to deal with less 
favorable conditions for a successful enhancement project in 
addition to considerable variation in ocean temperature and river 
contamination. 
 The Korean government continuously tries to put various 
policies in place for better conservation of river and marine 
ecosystem as well as biodiversity.  The government also concerns 
on restoration of salmon habitats to increase fry releases at the 
southernmost chum salmon limit, for example, the Taehwa 
(35°30´N, 129°20´E), Nakdong (35°10´N, 129°00´E), and Seomjin 
rivers (34°55´N, 127°15´E) of southern Korea (Fig. 1).  Among 
other salmon programs, the restoration program carried out in the 
Taehwa River, Ulsan was evaluated as the most successful. 
 Ulsan is the seventh largest city of Korea, with a population 
of over 1.1 million.  The city is located in the southeastern region 
of the country.  Nicknamed as “capital of industry” Ulsan is home 
to world-ranking heavy industry complex including automobile, 
shipbuilding, oil refinery, and chemistry factories. 

 The Taehwa River, totally 48 km long, runs through the 
downtown of city and a half of total population lives around the 
river.  The river got seriously polluted for the past 30 years to a 
point where it was called “the river of death”, which was largely 
due to industrialization.  So the word of Ulsan became closely 
associated in our minds with serious pollution. 
 However, since the mid 1990s, the local government officials 
and citizen joined together in a large scale of conservation project 
called “River Revival Campaign”.  The heavy industry also actively 
took part in the movement and cut back on contamination source 
release.  Such efforts produced impressive results, upgrading 
the water quality from V-grade (poor) to II-grade (fairly good) 
and attracting endangered fish species to the upper stream of 
the Taehwa River.  The river revival movement also gained its 
momentum by annually held “Water Festival.”

Fig. 1.  Localities of restored habitat for chum salmon in southern Korea.  The 
Namdae River accounts for 60-70% of total salmon fry releases in Korea.

Past mass mortality of fishes in the Taehwa River.

Current beautiful scenery of the Taehwa River.

Night scene of the industrial complex in Ulsan.
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Salmon Restoration Project

 The river was restored to be favorable for migration and 
spawning of salmon.  Since five adult salmon were first caught 
in 2003, the number of individuals has gradually increased.  The 
number of salmon investigated at Taehwa finally reached 720 
in 2009.  Approximately 50 thousand fry were first released in 
2000 and then since 2007, 100-300 thousand fry produced by 
national hatchery (Cold-water Fish Research Center, NFRDI) 
have been annually released at the upper stream of the river (Fig. 
2).  For a successful restoration, salmon scientists of NFRDI and 
civil servants jointly investigated thoroughly on the spawning, 
migration route, and other biological characteristics.
 In addition, the city government worked to remove obstacles 
such as illegal set-net to clear the path for returning salmon 
and monitored the activities using a patrol ship.  Advertisement 
materials, such as salmon shaped flags and capture prohibiting 
placards, were also placed at spawning grounds.
 The city plans to build a temporary hatchery on a 200 
thousand fry scale.  Eco-festival for homing salmon is also being 
held in October and November since 2008.  Scientific information 
exhibited at the city’s aquarium contributes a lot to raising public 
awareness, especially among children, of salmon’s migration 
route and ecology.  A variety of salmon related experiences like 
rubbing, photo taking, cooking, and totem post is popularly 
enjoyed.
 In conclusion, the Ulsan and Taehwa River, which were 
once notoriously known as pollution and death, are continuously 
turning eco-friendly by improving water quality and restoring 
salmon.  The image is now rapidly being changed into the clean 
and more livable place and a lifestyle of people is gradually 
turning eco-friendly.  Therefore, it can be rightly said that salmon 
is surely a valuable animal and at the same time an ecological and 
cultural icon for the city.

future Plan: Salmon Science museum

Purpose
1. Increase of the number of salmon through continuous 

salmon release

2. Species conservation of restored salmon in the Taehwa 
River

3. Salmon as tourism source through diverse programs
4. A series of systematic survey on migrating fish
5. Exhibition and education

Locality
Beomseo-eup, Ulsan City

Jeong-Ho Park, Ki Baik Seong, Kwan 
Eui Hong, and Cheul Ho Lee

Cold-water Fish Research Center, 
NFRDI, Republic of Korea
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Fig. 2.  Number of chum salmon fry releases and adult returns in the Taehwa River, Ulsan, southern Korea.

Release ceremony of chum salmon 
fry in February 2009.

Field survey of natural spawning 
ground in the Taehwa River, Ulsan.
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Salmon Tagging Rewards were Drawn! 

At the NPAFC 17th Annual Meeting a drawing was held for rewards to fishermen who had returned high seas 
salmon tags.  To facilitate international cooperative research on the stock-specific distribution of salmon in 
the ocean, funding of C$1,000 in prize money was provided by the Commission to promote the return of high-

seas salmon tags.  The drawing was held at the Second Plenary by the Working Group on Salmon Tagging.  Jin-ya 
Fukuzawa, the four year old son of a staff member of the Japan 
Sea National Fisheies Research Institute, Fisheries Agency 
of Japan, charmed everyone at the Plenary as he pulled the 
winning numbers out of a box to select the prize winners.  First 
Prize, C$500, went to T. Okajima (Japan) of Taiki Fishermen’s 
Association, winner of the 2nd Prize (C$300) was V. Kireyev of 
Russia, and 3rd Prize winner (C$200) was M. Buys of the United 
States.

V. Kireyev of Russia
2nd Prize winner.

Taiki Fishermen’s Association (Japan),
First Prize winner,
praying for good catches.

Home Smoked Salmon

Recipe FRom ouR people

Canada A really easy recipe for a summers day!

Ingredients: 
	 •	 1	cup	packed	brown	sugar;	 	 	 •				1-2	cups	of	Hickory	or	Alderwood	chips
	 •	 1	cup	white	sugar	 	 	 •				1/2	cup	water	to	wet	the	chips
	 •	 4	tbsp	course	salt		 	 	 •				Wok	with	lid
	 •	 3	cups	of	hot	water	(to	dissolve	sugar	and	salt	 •				Tinfoil
	 •	 2	x	4	oz	pink	salmon	fillets	with	skin	(1	averaged	size	salmon)	 •				Steamer	stand	(bamboo	or	metal)	
	 •	 BBQ	or	one	burner	camp	stove

**This	can	be	done	inside	the	house	if	you	have	a	well	ventilated	stove.

Cooking Directions:
Add	salmon,	skin	side	up,	to	brine,	pressing	to	submerge.		Cover	and	refrigerate	overnight.		This	step	is	important!!		It	needs	to	
sit	overnight	in	the	fridge.	

Remove	salmon	from	brine;	discard	brine.		Rinse	salmon	under	cold	water	briefly	to	remove	salt.	

Place	salmon,	skin	side	down,	on	rack	(I	use	a	cooling	rack	for	usually	used	for	cookies).		Let	stand	until	top	is	dry	to	touch	(do	
not	pat	dry),	this	takes	about	1	hour.		This	step	is	important!!

Prepare	your	wok	smoker:		Lay	three	layers	of	tin	foil	in	bottom	of	the	wok.		You	must	do	this	to	avoid	charring	the	bottom	of	
your	well	seasoned	wok.		Add	two	handfuls	of	wood	chips	into	the	wok	and	turn	onto	high.		Add	½	cup	of	water.		Position	your	
bamboo	steamer	over	top	of	the	chips.		Cover	with	a	lid	or	tin	foil	and	let	smoke	for	about	20–30	minutes	until	salmon	is	firm	to	
the	touch	and	edges	are	a	little	brown	and	caramelized.		Try	not	to	peek	until	the	20	minute	mark,	all	of	your	good	smoke	will	
escape.	

Enjoy	with	a	squeeze	of	lemon.		No	crackers	or	cream	cheese	needed!! Heather McDermott
Daughter of Dick Beamish
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upcoming events

enforcement evaluation and 
Coordination meeting (eeCm) 2010
Yuzhno-Sakhalinsk, Russia
April 20–21, 2010

publication

NPAFC Bulletin No. 5 is In Press, the 
proceedings of the NPAFC International 
Symposium on “The Bering-Aleutian 
Salmon International Surveys (BASIS):  
Climate Change, Production Trends and 
Carrying Capacity of Pacific Salmon in 
the Bering Sea and Adjacent Waters” held 
in Seattle, WA, U.S.A., November 23-
25, 2008.  It consists of 33 peer reviewd 
papers, which can now be downloaded 
from the NPAFC website at www.npafc.
org.  

Vancouver, BC, Canada

Research Planning and Coordinating 
meeting (RPCm) 2010
Vancouver, B.C., Canada
May 19–20, 2010

nPafC 18th annual meeting
Lotte Hotel
Busan, Republic of Korea  
November 1–5, 2010

Salmon Workshop on Climate Change
Sendai, Japan
April 25, 2010

Sendai, Japan

Yuzhno-Sakhalinsk, Russia

Busan, Korea


