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Message from Our Conference Chair

WelCOMe to the 2010 State of the Salmon Conference, ‘ecological 
Interaction Between Wild & Hatchery Salmon’! 

 

The practice of artificially hatching and releasing young salmon for the benefit 
of the resource has a very long history.  Whether you refer to it today as captive 
breeding, enhancement, or sea ranching, these efforts, in aggregate, have 
increased dramatically over the past 50 years.  Currently five billion hatchery 
salmon are released into waters of the North Pacific, and approximately 1/4 
of all returning adults are now of hatchery-origin.  This contribution from 
hatcheries is staggering considering the expansive geography of the North 
Pacific region.    

While hatcheries have served as a tool in fisheries conservation and 
management, there is growing concern and debate regarding their effectiveness, 
both from the perspective of species conservation and fisheries enhancement.  
Much of this debate has been limited to a small group of experts and 
practitioners.  While public perception might be changing, I would hazard 
a guess that most of the public would not recognize a hatchery program as a 
potential risk to wild salmon.  Exploring this apparent paradox will be our focus 
for the next two and a half days!

In preparation for this conference, I have spoken with scientists, managers, 
and many others with a keen interest in the conservation of salmon.  It is the 
right time to step back and critically review what we know about the scale 
and magnitude of interactions between wild and hatchery salmon.  While our 
knowledge on genetic effects grows rapidly, there is a clear need to convene 
scientists and synthesize our current knowledge on the complex topic of 
ecological interactions.  My hope is that we can challenge our current scientific 
thinking, and be open to new, innovative approaches and ideas, leading to some 
clear recommendations for future research efforts.

We strive to make our conferences provocative.  During the next two and a 
half days, we will challenge leading decisions makers and opinion leaders to 
think about the future and propose actions to resolve critical issues in salmon 
conservation.  Certain global trends are troubling, including mounting threats 
to habitat, increasing water demands by a growing human population, global 
climate change, and diminishing food security.  We hope our conference will 
help us design a path forward so we can anticipate and address the challenges 
ahead of us.

I hope you enjoy our conference, and thank you for being a part of it!

Peter S. Rand, Ph.D.,  
Senior Conservation Biologist and Conference Chair 
State of the Salmon Program
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Schedule-at-a-Glance

MOnday  
May 3, 2010

TueSday  
May 4, 2010

WedneSday 
May 5, 2010

7:00 am

7:30 am

8:00 am

8:30 am

9:00 am

9:30 am

10:00 am

10:30 am

11:00 am

11:30 am

12:00 pm

12:30 pm

1:00 pm

1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30 pm

4:00 pm

4:30 pm

5:00 pm

5:30 pm

6:00 pm

6:30 pm

7:00 pm

7:30 pm

8:00 pm

8:30 pm

9:00 pm

9:30 pm

10:00 pm

POSTer SeSSIOn & 
MIxer

Hilton Grand Ballroom Foyer

OPenInG 
reCePTIOn*
Mark Building, 
Portland art 

Museum, 
Fields Sunken 
Ballroom**

SPrInG 
dInner***

Mark Building, 
Portland art 

Museum, 
Kridel Grand 
Ballroom**

evenInG reCePTIOn*

Keen’s Great room**

 
lunch

Hilton Grand Ballroom II

 

Breakfast Buffet
Hilton Grand Ballroom II

aFTernOOn Plenary 

Ecological Issues Across Habitats  

and Life Histories (Parts II & III)

Hilton Grand Ballroom I

OPenInG CereMOny & 
KeynOTe Plenary

Welcome

Framing the Issues

Ecological Issues Across Habitats  
and Life Histories (Part I) 

Hilton Grand Ballroom I
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All events take place at the Hilton Portland unless otherwise indicated.

THurSday 
May 6, 2010

FrIday  
May 7, 2010

SaTurday  
May 8, 2010

7:00 am

7:30 am

8:00 am

8:30 am

9:00 am

9:30 am

10:00 am

10:30 am

11:00 am

11:30 am

12:00 pm

12:30 pm

1:00 pm

1:30 pm

2:00 pm

2:30 pm

3:00 pm

3:30 pm

4:00 pm

4:30 pm

5:00 pm

5:30 pm

6:00 pm

6:30 pm

7:00 pm

7:30 pm

8:00 pm

8:30 pm

9:00 pm

9:30 pm

10:00 pm

PuB nIGHT

Kells Irish Pub**

 
lunch

Hilton Grand Ballroom Foyer

 

Breakfast Buffet
Hilton Grand Ballroom II

 

Breakfast Buffet
Hilton Grand Ballroom II

aFTernOOn Plenary

Columbia River, Moving from  
Theory to Practice (Parts I & II)

Hilton Grand Ballroom I

Concurrent Regional  
Breakout Sessions 

Parlor and Galleria rooms 
(refer to schedule for locations)

MOrnInG Plenary

Human Responses to Hatcheries
Pacific Rim Highlights

Hilton Grand Ballroom I

MOrnInG Plenary  
& Panel dISCuSSIOn

Rapporteurs’ Summary
Columbia River Panel Discussion

Insights from the Conference
Expert Panel Discussion

Closing Remarks

Hilton Grand Ballroom I

Hatchery/Restoration Tour***

 Off-Site (meet in Hilton lobby  
at 7:45 am)

* Additional Costs Apply
** See Page XX for Address and Directions

*** Additional Costs and Advanced Reservations Required
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FIeld TrIP

Saturday, May 8, 8am – 5pm 
Nehalem River Hatchery

Pre-reserved and pre-paid. Meet in the Hilton Lobby at 7:45am. Dress 
appropriately for a short hike in possible inclement weather. Lunch will 
be provided.

event Information

OPenInG reCePTIOn  
& SPrInG dInner

Tuesday, May 4, 2010 
Portland art Museum, Mark Building, 1119 SW Park 
ave. (Just four blocks from the Hilton on Portland’s historic 
Park blocks)

Opening Reception 5:00 - 8:00 
Fields Sunken Ballroom

Spring Dinner 7:00 - 9:30 
Kridel Grand Ballroom (by reservation only)

an evening to celebrate wild salmon conservation and 
launch the first pan-Pacific conference on hatchery 
salmon impacts with special guests Tom Brokaw 
and Jack Stanford.  appetizers and cocktails will be 
provided, along with exclusive gallery viewings.

POSTer SeSSIOn

Wednesday, May 5, 5-7pm 
Hilton Portland Foyer

Come view posters and discuss a variety of topics 
with presenters and peers regarding the ecological 
interactions between wild and hatchery salmon. a 
cash-bar and light appetizers will be available. 

evenInG reCePTIOn

Wednesday, May 5, 7-10pm 
Keen’s Great room, 926 nW 13th ave.

an evening hosted by State of the Salmon in 
Portland’s Pearl district.  The Pearl is an award-
winning, internationally recognized leader in 
urban renewal.  Hearty appetizers and a choice of 
locally brewed beers will be provided.

PuB nIGHT

Thursday, May 6, 6-9pm 
Kells Irish Pub, 112 SW 2nd ave.

Just a short walk from the Hilton, Kells is a 
touchstone in the Portland community, providing 
a variety of local and imported beer, wine and 
cocktails, as well as delicious food. arrive before 
7pm to enjoy their $3 Happy Hour Menu.

THe HIlTOn POrTland

921 SW 6th Avenue
Portland, OR 97204
Telephone 503-226-1611

Ballroom Level 

Function Space Capacities
THIRD FLOOR

HILTON PORTLAND EXECUTIVE TOWER

BALLROOM LEVEL

SALON
BALLROOM

III

II

I

SALON
PREFUNCTION

SPACE

EXECUTIVE
TOWER

BOARDROOM

FORUMCOUNCILDIRECTORSSTUDIOBOARDROOM
EAST

BOARDROOM
WEST

CABINETEXECUTIVESENATE

GRAND BALLROOM

FOYER

Banquet Kitchen

I II

PARLOR
A

B

C

GALLERIA

III II I

NORTH SOUTH

PAVILION

EAST

WEST

BROADWAY
IV III II I

PLAZA
SUITE

PLAZA LEVEL

EXHIBIT HALL

BUSINESS
CENTER

Access to
Exhibit Hall

Athletic Club

Pool

PLAZA FOYERBanquet
Kitchen

Windows

Windows

Windows

WindowsWindows

W
indow

sW
in

do
w

s

Windows

W
in
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s

Join us for Networking 
& Refreshments!

HeadSeTS

PLEASE NOTE, you are responsible for returning your headset to the 
registration desk prior to or at the end of the conference.  Replacement 
costs will be charged for lost headsets.



9

Getting around in Portland

Downtown Portland

Public transportation in Portland is provided by Trimet (www.
trimet.org). You can ride MAX Light Rail and Portland Streetcar 
within downtown Portland, the Rose Quarter and the Lloyd 
District for free—all day, every day. Those traveling beyond the 
Free Rail Zone (see map) can purchase bus, street car and light 
rail tickets at Pioneer Square.













 

 

3

4

1

1

2

3

4

Hilton Hotel 
921 SW 6th Ave 
Conference 
May 4-8th

Portland Art Museum 
1219 SW Park Ave 
Reception & Dinner 
Tuesday, May 4 5:30-9pm

Keen Footwear 
926 NW 13th Ave 
Evening Reception 
Wednesday, May 5, 7-10pm

Kell’s Irish Pub 
112 SW 2nd Ave 
Pub Night 
Thursday, May 6, 6-9pm

Event Locations

2

TriMet Stop 

Portland Streetcar route

Free rail Zone Border 
(everything to the south is free)

W. Burnside

Portland Art 
Museum

Hilton Portland 
Executive Tower
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Conference Schedule

Tuesday, May 4, 2010  
5:00–8:00 pm  Opening Reception — Mark Building Portland Art Museum, Fields Sunken Ballroom

 Tom Brokaw, Welcoming Remarks

Jack Stanford•	 , Keynote Speaker

7:00–10:00 pm  Spring Dinner — Mark Building, Portland Art Museum, Kridel Grand Ballroom 
 Hosted by Wild Salmon Center and State of the Salmon.   
 Tom Brokaw, NBC Correspondent

Wednesday, May 5, 2010 
7:00–8:00 am  BreaKFaST BuFFeT — Hilton Grand Ballroom II

8:00–9:30 am  OPenInG CereMOny — Hilton Grand Ballroom I 
 Pete Rand, Opening comments

 Welcome, aspirations

Don Sampson•	 , Confederated Tribes of the Umatilla Reservation

Guido Rahr•	 , Wild Salmon Center

Spencer Beebe•	 , Ecotrust

8:30–10:00 am  KeynOTe Plenary — Hilton Grand Ballroom I 
 Chairs: Pete Rand

Framing the Issues 
Broad issues framing socio-political, theoretical and management themes, and the gaps between them, will set 
the stage for the conference. 

Ray Hilborn•	 , University of Washington
Hatchery wild interactions and the role of adaptive management 

Rob Walton•	 , NOAA Salmon Recovery Division
Hatcheries and the Endangered Species Act: Policy issues and critical uncertainties 

10:00–10:30 am  COFFee BreaK

10:30 am–12:00 pm  MOrnInG Plenary — Hilton Grand Ballroom I 
 Co-Chairs: Barry Berejikian, NOAA Northwest Fisheries Science Center  
 David Noakes

 Ecological interactions across habitats and life histories

Part I: Juvenile salmon in freshwater tributaries
Jim Winton•	 , USGS
Disease risks posed by hatchery salmon 

2010 State of the Salmon Conference Schedule Snapshot
Conference Co-Chairs: Pete rand
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Seth Naman•	 , NOAA Southwest Region, Protected Resources
Predation by juvenile hatchery salmonids on natural produced salmonids in the freshwater environment:  
A review of studies, two case histories, and implications for management

Eric Buhle•	 , NOAA Northwest Fisheries Science Center 
Unintended consequences of supplementation: Impact of hatcheries on salmon population dynamics

Chris Tatara•	 , NOAA Northwest Fisheries Science Center 
Evidence of and factors affecting competition between wild and hatchery anadromous salmonids in 
freshwater

12:00–1:30 pm  lunCH — Hilton Grand Ballroom II

1:30–3:00 pm  aFTernOOn Plenary  — Hilton Grand Ballroom I  
 Co-Chairs: Barry Berejikian and David Noakes 

 Ecological interactions across habitats and life histories  
 Part II: Post-smolts in the estuarine/coastal shelf environment

Dan Bottom, •	 NOAA Northwest Fisheries Science Center 
Hatchery influence on the estuarine life histories of juvenile salmon

Elizabeth Daly•	 , Oregon State University 
Spatial overlap and potential competitive trophic interactions of marked and unmarked Chinook salmon 
during early marine residence in the California Current

 Sub-adults on the high seas
Greg Ruggerone•	 , Natural Resources Consultants, Inc. 
Evidence for competition between salmon at sea

Masahide Kaeriyama•	 , Hokkaido University 
Ecological interactions across habitats and life histories of Pacific salmon in the North Pacific

 Questions, Answers, Discussion

3:00–3:30 pm  COFFee BreaK

3:30–5:00 pm  aFTernOOn Plenary  — Hilton Grand Ballroom I  
 Co-Chairs: Barry Berejikian and David Noakes 

 Ecological interactions across habitats and life histories  
 Part III: Adults migrating and spawning  from coast to spawning grounds

Mark Scheuerell•	 , NOAA Northwest Fisheries Science Center 
Evaluating large-scale effects of hatchery supplementation on threatened spring/summer Chinook salmon 
from the Snake River basin, USA

Andrew Dittman•	 , NOAA Northwest Fisheries Science Center 
Spatial and temporal overlap of hatchery and wild spring Chinook salmon spawning: Effects of hatchery 
acclimation sites

Steve Schroder•	 , Washington Department of Fish and Wildlife 
The reproductive behavior and breeding success of hatchery and wild spring Chinook salmon spawning in 
an artificial stream

Rich Brenner•	 , Alaska Department of Fish and Game 
Hatchery pink and chum salmon straying into Prince William Sound and southeast Alaska streams

 Questions, Answers, Discussion
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Conference Schedule (Cont.)

5:00–7:00 pm  Mixer and Poster Session — Hilton Grand Ballroom Foyer 
 

7:00–10:00 pm  Evening Reception — Keen’s Great Room

 With welcoming comments from James Curleigh, Keen President and CEO

 Jim Humphreys, Marine Stewardship Council

 

Thursday, May 6, 2010

7:00–8:00 am  BreaKFaST BuFFeT — Hilton Grand Ballroom II

8:o0–10:00 am  MOrnInG Plenary   — Hilton Grand Ballroom I 
 Chair: Susan Hanna

 Human responses to hatcheries 
 Understanding the social, cultural, legal, and economic dimensions

Susan Hanna•	 , Oregon State University 
Coevolution of hatcheries, economics, property rights and management

Chris Carter•	 , Oregon Department of Fish and Wildlife (retired) 
Economic analysis of a Columbia River fish hatchery program

Mitsuhiro Nagata•	 , Hokkaido Fish Hatchery 
Conservation principles of natural spawning of salmonids in Hokkaido, Japan

David Close•	 , University of British Columbia  
Fish without a story

Vladimir Samarskiy•	 , Sakhalinrybvod 
Wild and hatchery reproduction of Pacific salmonids in Sakhalin region

John Burke•	 , Southern Southeast Regional Aquaculture Association  
Alaska salmon enhancement: The economic impact of the Southern Southeast Region Aquaculture Program

 Panel Discussion  

10:00–10:30 am  COFFee BreaK

10:30 am–12:00 pm  MOrnInG Plenary   — Hilton Grand Ballroom I 
 Chairs: Kim Hyatt

 Pacific Rim Highlights: Moving from theory to practice 
 Examples from a diversity of salmon ecoregions around the North Pacific focused on predicting, minimizing,  
 and adaptively managing risks associated with ecological interactions between wild and hatchery salmon

Alexander Kaev•	 , SakhNIRO 
Significance of hatchery pink and chum salmon for the Sakhalin region fishery

Eric Volk•	 , Alaska Department of Fish and Game  
Balancing benefits and risks of large scale hatchery salmon production in Alaska

 Questions, Answers, Discussion  

12:00–1:30 pm  lunCH — Hilton Grand Ballroom Foyer

1:30–3:00 pm  aFTernOOn Plenary WITH COnCurrenT BreaKOuT SeSSIOnS  
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1:30–3:00 pm Columbia River  — Hilton Grand Ballroom I

 Moving from theory to practice  
 Part I: Risk assessment 
 Co-Chairs: Todd Pearsons and Brian Allee 
 Examples from the Columbia River focused on predicting, minimizing, and adaptively managing risk of  
 ecological interactions between wild and hatchery salmon.

Todd Pearsons•	 , Grant County Public Utility District  
Ecological Risk Assessment of multiple hatchery programs in the upper Columbia Watershed using a 
Delphi approach

Craig Busack•	 , NOAA Salmon Recovery Division 
PCD Risk 1, a model for assessing and reducing the ecological risk of salmonid hatchery operations in 
freshwater

Kyle Brakensiek•	 , independent consultant  
Ecological risks to natural populations of Chinook salmon by hatchery releases of Chinook and coho 
salmon throughout the greater Puget Sound region, Washington: A PCD Risk 1 Assessment

Paul Rankin•	 , Fisheries and Oceans Canada  
Interactions among hatchery-origin sockeye salmon, wild kokanee, and the invasive species Mysis relicta in 
Skaha Lake, British Columbia: A food web and competition analysis

Barry Berejikian•	 , NOAA Northwest Fisheries Science Center   
Natural growth regimes for hatchery-reared steelhead to reduce residualism and negative ecological 
interactions

 Questions, Answers, Discussion  

1:30–3:00 pm Regional Breakout Sessions 
 Knowledge and management gaps in wild-hatchery salmon interactions  
 Meetings of scientists, managers and stakeholders organized prior to the conference;  
 observers are welcome to attend (space allowing).

 Alaska and Northern Coast British Columbia — Galleria II (continuing after coffee break) 
 Facilitator: Judy Gordon, USFWS 
 Organizers: William Smoker, University of Alaska Fairbanks (retired)
 Alex Wertheimer, NOAA Alaska Fisheries Science Center (retired) 

William Heard•	 , NOAA Fisheries  
An overview of salmon stock enhancement in Southeast Alaska

Steve Moffitt•	 , Alaska Department of Fish and Game 
Prince William Sound hatchery pink salmon straying: A preliminary model

Matthew Foy•	 , Canada Department of Fisheries and Oceans, Salmon Enhancement Program  
A brief summary of salmon enhancement programs in north coastal British Columbia, Canada

Karl English•	 , LGL  
Skeena Independent Science Review Panel - Assessing tradeoffs between biodiversity and harvest yield 
using data from the Skeena River

 Questions, Answers, Discussion  

 Russian Far East/Western Pacific — Parlors A & B 
 Facilitator: Lev Zhivotovsky, Moscow Institute of General Genetics 
 Organizers: Masahide Kaeriyama, Hokkaido University 
 Vladimir Samarskiy, Sakhalinrybvod 

Syuiti Abe•	 , Hokkaido University  
Genetic diversity, population structure and phylogeography of Pacific salmon inferred from molecular 
genetic analyses

Yasuyuki Miyakoshi•	 , Salmon and Freshwater Fisheries Research Institute 
Current status of wild and hatchery chum salmon in Hokkaido
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Hirokazo Urabe•	 , Salmon and Freshwater Fisheries Research Institute  
Conservation and enhancement of masu salmon in Hokkaido, Japan

Lev Zhivotovsky•	 , Institute of General Genetics  
Gene flow between hatchery and wild salmon populations

Oleg Zaporozhets•	 , KamchatNIRO 
Some ecological consequences of hatchery reproduction of Pacific salmon in Kamchatka

Victor Markovtsev•	 , TINRO  
Hatchery effects on wild salmon

Sergei Zolotukhin•	 , TINRO  
Wild-hatchery management of Khabarovsk fall chum salmon from 1907-2009

 Questions, Answers, Discussion  

 West Coast/North America Estuarine and Shelf Ecosystems — Galleria III 
 Facilitator: Laurie Weitkamp, NOAA Northwest Fisheries Science Center 
 Organizers: Richard Brodeur, NOAA Northwest Fisheries Science Center
 Dan Bottom, NOAA Northwest Fisheries Science Center

Laurie Weitkamp•	 , NOAA Northwest Fisheries Science Center 
Potential interactions between juvenile salmon in West Coast shelf and estuarine waters

 Questions, Answers, Discussion  

3:00–3:30 pm  COFFee BreaK

3:30–5:00 pm  aFTernOOn Plenary WITH COnCurrenT BreaKOuT SeSSIOnS 

3:30–5:00 pm Columbia River  — Hilton Grand Ballroom I

 Moving from theory to practice  
 Part II: Risk minimization and adaptive management 
 Co-Chairs: Todd Pearsons and Brian Allee 
 Examples from the Columbia River focused on predicting, minimizing, and adaptively managing risk of  
 ecological interactions between wild and hatchery salmon.

Kathryn Kostow•	 , Oregon Department of Fish and Wildlife   
Strategies for mitigating ecological effects of hatchery programs: Some case studies from the Pacific 
Northwest

Jerri Bartholomew•	 , Oregon State University 
Reducing disease risks caused by pathogens associated with Columbia River hatcheries 

Greg Blair•	 , ICF International   
An analysis of potential cumulative ecological interactions of hatchery programs in the lower Columbia

Gabriel Temple•	 , Washington Department of Fish and Wildlife   
Risk management of non-target fish taxa in the Yakima River associated with hatchery salmon 
supplementation

 Questions, Answers, Discussion  

3:30–5:00 pm Regional Breakout Sessions 
 Knowledge and management gaps in wild-hatchery salmon interactions  
 Meetings of scientists, managers and stakeholders organized prior to the conference;  
 observers are welcome to attend (space allowing).

 Salish Sea — Galleria III 
 Facilitator: Julie Gardner, Dovetail Consulting 

Conference Schedule (Cont.)
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 Michael Schmidt, Long Live the Kings 
 Organizers: Barry Berejikian, NOAA Northwest Fisheries Science Center
 Cam West, Pacific Salmon Foundation

6:00–9:00 pm  Pub Night — Kells Irish Pub 
 Meet and greet State of the Salmon staff at Kell’s — one of our cherished local haunts.

Friday, May 7, 2010 
7:00–8:00 am  BreaKFaST BuFFeT — Hilton Grand Ballroom II 

8:00–10:00 am  MOrnInG Plenary — Hilton Grand Ballroom II 
 Co-Chairs: Roy Stein and Pete Rand

 Rapporteurs’ summary 
 A summary of the breakout sessions. 

 Columbia River panel discussion 
 A panel discussion to reflect on outcomes of the Columbia River session: filling management gaps and  
 identifying research needs.

 Insights from the conference, challenges to the final panel
Jim Martin•	 , Pure Fishing 
Salmon restoration in the 21st century: Balancing emerging science with keeping the promises.

10:30 am–12:15 pm  Panel dISCuSSIOn — Hilton Grand Ballroom II 
 Chair: Roy Stein, Ohio State University

Expert panel discussion: A path forward 
An opportunity to underscore what needs to be done (in terms of planning and action) to fill key knowledge 
gaps and more effectively manage interactions between wild and hatchery salmon across their natural range. 
Key themes to emphasize might include international cooperation, implementing novel adaptive monitoring 
and management programs, or establishing principles or guidelines for containing or minimizing risk from 
hatcheries in the future. 

Sergei Didenko, Sakhalin Salmon Initiative•	

Masahide Kaeriyama, Hokkaido University•	

Sara Laborde, Washington Department of Fish and Wildlife•	  

Paul Lumle, Columbia Intertribal Fish Commission•	
Jay Nicholas, Wild Salmon Center•	
david noakes, Oregon State university•	
eric volk, alaska department of Fish and Game•	

 

12:15-12:30 pm  ClOSInG reMarKS — Hilton Grand Ballroom II

Saturday, May 8, 2010

8:00 am–5:00 pm  OPTIOnal lOCal TOurS — Off-Site (Meet at Hilton Lobby at 7:45am) 
 Hatchery/Restoration Tour 
 Nehalem River Hatchery and Necanicum River Habitat Restoration Project, Oregon Coast 
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Steering Committee

External Steering Committee

lead OrGanizer:•	  Pete Rand, State of the Salmon

Brian Allee,•	  NOAA

Barry Berejikian,•	  NOAA

Stephen Brandt,•	  Oregon Sea Grant

Dan Bottom,•	  NOAA

Craig Busack,•	  WDFW

Ken Currens,•	  NWIFC

Robert Devlin,•	  DFO

Ian Fleming,•	  Memorial University

Susan Hanna,•	  Oregon State University

Masahide Kaeriyama,•	  Hokkaido University

David Noakes,•	  Oregon State University

Ken Ostrand,•	  U.S. Fish and Wildlife Service

Todd Pearsons,•	  Grant County Public Utility District

Bill Smoker,•	  University of Alaska Fairbanks (retired)

Alex Wertheimer,•	  NOAA (retired)

Lev Zhivotovsky,•	  Russian Academy of Sciences / Sakhalin State University
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TueSday, May 4, 2010

Presentation abstracts

Keynote Plenary

Framing the Issues
Broad issues framing socio-political, theoretical and management themes, and the gaps between them, 
will set the stage for the conference. 

Most of the 28 population groups of Pacific salmonids 
(Oncorhynchus spp.) now protected under the United States’ 

Endangered Species Act (ESA) have multiple factors limiting their 
natural productivity, including those caused by hydroelectric dams, 
habitat degradation, harvest, and hatchery programs.  While it is 
widely acknowledged that we will need hatcheries in the future in 
order to preserve some populations and provide for salmon and steel-
head harvest, there are a growing number of scientifically based ques-
tions and concerns about the long term effect that hatchery programs 
may have on the viability of natural populations.

One important area of uncertainty is the extent to which the vi-
ability of salmon and steelhead populations is affected by interactions 
between hatchery and wild fish, including predation, competition 
for food and habitat, and disease transmission. Few scientific studies 

have examined these interactions, especially in large main stem river 
systems, estuarine and Pacific Ocean waters.  With the large number 
of hatchery fish being produced in a number of areas that are key to 
ESA recovery of natural populations, this uncertainty is of growing 
importance.

This conference has the potential to help identify critical un-
certainties, research needs and opportunities, and potential funding 
sources relating to hatchery and wild salmonid interactions.  With 
well-designed and integrated monitoring and research programs, we 
can begin to better understand the nature and effect of interactions 
between hatchery- and natural- origin fish and the extent to which 
they affect both protected and unprotected populations of salmon 
and steelhead.

Hatcheries and the Endangered Species Act:  Policy issues and critical uncertainties
robert Walton, NOAA, Portland, OR, United States

Over most of the last 130 years hatchery programs were viewed 
as the politically easiest method to maintain catches of salmon 

despite overharvesting, habitat loss and dam construction.  The evi-
dence now suggests that the early attempts were almost totally un-
successful, and it was not until hatchery technology improved in the 
1960s that salmon hatcheries really began to produce large number 
of adults in the catch. In this respect hatchery programs have been 
spectacularly successful.  There are more salmon in the North Pacific 

now than at any time in recorded history.  However, it is also clear 
that there are numerous interactions between wild and hatchery fish 
and that in many places hatchery production has been detrimental 
to wild production.  This talk reviews the nature of this interaction 
in both freshwater and the ocean, and suggests how the interactions 
can be minimized through adaptive management, and the extent to 
which hatchery production can be used to augment, rather than de-
crease wild production.

Hatchery wild interactions and the role of adaptive management
ray Hilborn, University of Washington, Seattle, WA, United States
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Morning Plenary
WedneSday, May 5, 2010

Ecological Interactions Across 
Habitats & Life Histories
Part I: Juvenile salmon in freshwater tributaries

We conducted a literature review on predation by juvenile 
hatchery salmonids on naturally-produced salmonid fry in 

the western United States. The review included 12 studies from 
the Pacific Northwest and California. In most instances, predation 
by hatchery fish on naturally produced fry occurred at low levels. 
However, when multiple factors contributing to the incidence of 
predation were met, localized areas of heavy predation were noted. 
Total prey consumed ranged from 456 to 110,659 fry for the few 
studies in which enough information was gathered to make the 
estimate. We examined two of these studies in more detail: one de-
tecting relatively low predation in four western Washington rivers 
and one detecting relatively high predation in the Trinity River in 

northern California. In the case of the rivers in western Washington, 
most fry had migrated by the time hatchery steelhead were planted 
and those remaining had grown large enough to reduce their vul-
nerability to predation. In the Trinity River, a number of factors 
that contribute to high predation rates were met, including spatial 
and temporal overlap of predator and prey, high vulnerability of 
prey, and water conditions that favored predators over prey. None 
of the authors in the studies we reviewed determined whether the 
mortality resulting from predation by hatchery fish was compensa-
tory or additive. Also unknown is the extent to which low preda-
tion rates might still negatively impact prey populations that are at 
low abundance because of other anthropogenic factors.

Predation by juvenile hatchery salmonids on naturally-produced salmonids in the freshwater environment: A review of 
studies, two case histories, and implications for management
Seth naman, National Marine Fisheries Service, Arcata, CA, United States

Cameron Sharpe, Washington State Department of Fish and Wildlife, Kelso, WA, United States

Infectious disease is an important component of the environment 
that affects both wild and cultured salmonids. Infections of sal-

monids may occur in watersheds, estuaries, and the open ocean 
and, where stocks or species of wild and hatchery-reared salmonids 
overlap, many of the same pathogens will be shared by both. While 
hatchery operations can have impacts on the level of disease in wild 
fish that range from devastating (e.g., introduction of exotic patho-
gens) to inconsequential, the origin of infectious disease in hatch-
eries is nearly always from the aquatic environment itself or from 

reservoirs of infection that are maintained among free-ranging wild 
stocks. Additionally, the application of sound hatchery management 
practices and application of effective disease control strategies can 
do much to reduce the disease risk to wild stocks. This is especially 
true for conservation hatcheries where threats from introduction 
of exotic pathogens or different levels of disease resistance are less-
ened by the use of local stocks. Nevertheless, additional research is 
needed to provide information to better understand and quantify 
the risks to wild fish from infectious disease.

Disease risks posed by hatchery salmon
James Winton, USGS Western Fisheries Research Center, Seattle, WA, United States
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Ecological Interactions Across 
Habitats & Life Histories

Population dynamics can provide insight into interactions be-
tween wild and hatchery-reared salmon. If wild and hatchery 

individuals differ ecologically, models fitted to data should detect 
changes in productivity in response to changing levels of supple-
mentation. We used dynamic models to quantify hatchery impacts 
across populations in two evolutionarily significant units (ESUs): 
Oregon coast Coho (Oncorhynchus kisutch) and Snake River 
spring/summer Chinook (O. tshawytscha).
 Using data from 15 Oregon coastal Coho populations, we 
estimated the impacts of juvenile releases and naturally spawning 
hatchery adults on productivity (recruits per spawner) while ac-
counting for freshwater habitat quality, density-dependence, and 
fluctuating ocean conditions. Negative density-dependent effects 
were about five times greater for hatchery versus wild spawners, and 
productivity was negatively related to juvenile releases. The strong 

influence of ocean conditions could mask or amplify changes in 
hatchery management.
 Our Snake River Chinook analysis examined how supplemen-
tation affects specific components of population dynamics, e.g., in-
trinsic growth rates and strength of density-dependence. Using data 
from 23 populations, we compared alternative hypotheses about 
density-dependence and the relative performance of wild- and 
hatchery-reared adults spawning naturally. As with Oregon coastal 
Coho, density dependence was asymmetric, implying a lower car-
rying capacity for hatchery versus wild fish. The data did not clearly 
resolve any differences in intrinsic growth rates. These two case 
studies indicate that introducing hatchery fish into wild popula-
tions may reduce productivity, and supplementation programs may 
include trade-offs between short term increases in abundance and 
long term potential for population rebuilding.

Hatchery releases can result in competition between wild and 
hatchery salmon, and avoiding negative outcomes for wild fish 

is a primary concern for recovery efforts and fisheries management.  
Several factors affect competition and other interactions during the 
juvenile life history stages including (1) whether competition is in-
tra- or interspecific, (2) duration of freshwater sympatry, (3) relative 
body size, (4) prior residence, (5) environmentally induced devel-
opmental differences, and (6) fish density.  Intraspecific competition 
is expected to be greater than interspecific because of greater niche 
overlap between conspecific hatchery and wild fish.  Competition 
is expected to increase with prolonged freshwater sympatry (i.e., 
pre-smolt releases).  Hatchery smolts are often larger than wild 
smolts, and larger fish are usually superior competitors.  However, 
prior residence of wild fish offers its own competitive advantage.  

Hatchery-induced developmental differences tend to favor wild 
fish.  Although all these factors influence competitive interactions, 
fish density of the composite population (wild + hatchery fish) in 
relation to habitat carrying capacity likely exerts the greatest influ-
ence.  The extent of competition and relative competitive abil-
ity of wild and hatchery fish can be determined by additive and 
substitutive experimental designs, respectively.  Synthesizing results 
from both experimental designs provides useful data on intraspecific 
competition, but conducting such experiments becomes difficult as 
the spatial scale approaches the size of a stream reach.  Large-scale 
experiments comparing treatment and control reaches or streams 
hold some promise for quantifying the effects of released hatchery 
fish on wild fish behavior, growth, and survival.

Unintended consequences of supplementation: Impacts of hatcheries on salmon population dynamics
eric Buhle1, Mark Scheuerell1, Kirstin Holsman1, Michael Ford1, Thomas Cooney2, Richard Carmichael3, Andrew Albaugh1

1NOAA Fisheries, Seattle, WA, United States, 2NOAA Fisheries, Portland, OR, United States, 3Oregon Department of Fish and Wildlife, La 
Grande, OR, United States

Evidence of and factors affecting competition between wild and hatchery anadromous salmonids in freshwater
Chris Tatara, NOAA Fisheries, Northwest Fisheries Science Center, Manchester Research Station, Manchester, WA, United States
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Columbia River spring Chinook salmon (Oncorhynchus 
tshawytscha) stocks are predominately fish of hatchery ori-

gin. Potential competition between marked and unmarked juvenile 
salmon during their early marine residence, a time of high-mortality, 
may negatively influence survival outcomes especially for unmarked 
stocks. We examined the spatial overlap and physical characteristics 
of both marked and unmarked juvenile Chinook salmon in the 
coastal waters of Oregon and Washington from May and June of 
1999-2009, and a subset of the data to look at potential trophic 
interactions. Overall, spatial overlap was low between marked and 
unmarked fish primarily due to the low catch rate of unmarked 
fish. Yet when we did catch unmarked fish, we typically also caught 
marked fish. Hatchery fish were characteristically longer, and 

heavier, than unmarked fish, but they did not exhibit a greater con-
dition factor. Small spatial scale diet composition showed relatively 
high diet overlap (61.9% ± 17.6) between hatchery and unmarked 
fish. In addition, unmarked fish feeding intensity was significantly 
higher during several of our sampling month/years, and a dispro-
portionate number of the empty stomachs were found among the 
hatchery Chinook salmon. Trophic interactions between unmarked 
and marked fish appear to show a competitive feeding advantage for 
the less numerous and smaller unmarked salmon during their early 
marine residence. Yet, with high diet overlap, the more numerous 
marked fish may exert density dependent growth suppression, espe-
cially during years of low prey abundance.

Spatial overlap and potential competitive trophic interactions of marked and unmarked Chinook salmon during early 
marine residence in the California Current
elizabeth daly1, Richard Brodeur2, Joseph Fisher1, Laurie Weitkamp2, David Teel3, Brian Beckman4

1Cooperative Institute for Marine Resources Studies, Oregon State University, Newport, OR, United States, 2NOAA Fisheries, Northwest Fisheries 
Science Center, Newport, OR, United States, 3NOAA Fisheries, Northwest Fisheries Science Center, Manchester, WA, United States, 4NOAA 
Fisheries, Northwest Fisheries Science Center, Seattle, WA, United States

In contrast to the dispersed distributions and diverse emergence 
times of naturally-spawned fish throughout a watershed, hatch-

ery facilities constitute discrete point sources of similarly-sized indi-
viduals released in concentrated pulses.  Few studies have examined 
hatchery effects on life history expression by juvenile salmon or the 
interactions between hatchery and wild fish during estuary resi-
dence.  Most studies have addressed carrying capacity questions, 
including studies in the 1980s to assess potential density-dependent 
effects of private hatchery releases into Oregon estuaries and to test 
whether estuaries constitute a survival bottleneck for juvenile out-
migrants. In basins like the Columbia River, where most salmon are 
hatchery-produced, rearing and release strategies dictate the times 
and sizes of estuary entry and associated size-related behaviors, in-
cluding estuarine residency, habitat and prey selection, and ocean 

entry times.  In smaller basins like Salmon River, release strategies 
were designed to reduce overlap with wild fish. Each strategy has 
unique consequences involving the direct effects of hatchery re-
leases and the indirect effects of hatchery fish spawning in the wild. 
Because large hatchery-reared salmon rarely utilize shallow habitats 
and often migrate rapidly to sea, estuarine habitat opportunities 
could be underutilized in watersheds dominated by hatchery pro-
duction. Similarly, in basins where hatchery programs have concen-
trated spawning time and distribution, the estuarine and marine life 
histories of wild populations also may have been simplified. Spatial, 
temporal, and size-related linkages to salmon behavior thus have 
important implications for hatchery management, particularly in 
basins where salmon recovery and estuarine habitat restoration are 
important conservation goals.

Hatchery influence on the estuarine life histories of juvenile salmon
dan Bottom, NOAA Fisheries, Newport, OR, United States

Kim Jones, Oregon Department of Fish and Wildlife, Corvallis, OR, United States

Many salmon hatcheries were built on the premise that the 
ocean has an unlimited capacity to support salmon.  Hatchery 

production of Pacific salmon (Oncorhynchus spp.) increased rapidly 
in the 1970s and 1980s, leading to the release of approximately 
five billion juvenile salmon per year during the past 20 years.  The 
potential for competition between hatchery and wild salmon in the 
ocean is difficult to evaluate because salmon populations are broadly 
distributed, the capacity of the ocean to support salmon is dynamic, 
and because experimental controls are difficult to achieve.

  Nevertheless, there is growing evidence that competition within 
and between species of salmon can lead to reduced growth and sur-
vival of salmon.  Here, we examine several case studies from Alaska 
and the Pacific Northwest.  We suggest that competition during 
early marine life affects growth and survival whereas competition 
during late marine life influences adult body size and reproduc-
tive potential.  Additional studies are needed to further evaluate 
interactions between salmon in light of dynamic ocean conditions, 
especially in regions where numerous hatchery salmon overlap with 
wild salmon populations that have low productivity.

Evidence for competition between salmon at sea
Greg ruggerone1, Bev Agler2, Jennifer Nielsen3

1Natural Resources Consultants, Inc., Seattle, WA, United States, 2Alaska Department of Fish and Game, Mark, Tag, and Age Lab, Juneau, AK, 
United States, 3USGS, Alaska Science Center, Anchorage, AK, United States
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Unwanted straying of hatchery salmon into spawning areas uti-
lized by wild salmon can have major ecological and genetic 

impacts on wild salmon populations. To mitigate for potential nega-
tive consequences associated with these interactions, many hatchery 
reform measures are being proposed or implemented to segregate 
wild and hatchery adults. On the other hand, most supplementa-
tion hatchery programs are specifically designed to integrate hatch-
ery-reared fish with wild adults on spawning grounds to increase 
the numbers of naturally spawning adults. Off-site acclimation and 
release facilities have been used extensively in hatchery programs to 
control the distribution of returning hatchery adults to achieve spe-
cific management and conservation goals. We examined the effica-
cy of acclimation facilities for returning salmon to specific locations 
within a watershed. Specifically, we examined the spatial patterns of 

homing and spawning by wild salmon and hatchery-reared spring 
Chinook salmon (Oncorhynchus tshawytscha) released from accli-
mation facilities in the Yakima River, Washington. From 2002-
2009, we comprehensively surveyed the spawning area of Yakima 
River spring Chinook and GPS mapped every carcass recovered 
(n=12,851). The results of this study indicated that site of accli-
mation and release significantly affected the distribution of adult 
spawning but a large percentage (55.1 %) of hatchery fish were 
recovered in areas far from their release sites suggesting tradeoffs be-
tween homing and spawning site selection. There was considerable 
overlap of hatchery and wild fish but reach-scale analysis suggests 
that spatial and temporal interactions between wild and hatchery 
adults vary significantly within a watershed and may have major 
implications for metapopulation dynamics.

Spatial and temporal overlap of hatchery and wild spring Chinook salmon spawning: effects of hatchery acclimation sites
andrew dittman1, Darran May2, Mary Moser1, Donald Larsen1, Mark Johnston3, Dave Fast3

1NOAA Fisheries, Northwest Fisheries Science Center, Seattle, WA, United States, 2School of Aquatic and Fishery Sciences, University of 
Washington, Seattle, WA, United States, 3Yakama Nation Fisheries, Toppenish, WA, United States

Pacific salmon (Oncorhynchus spp.) play an important role as a 
keystone species, contributing critical ecosystem services in the 

North Pacific. Salmon catch data indicates that the abundance of 
Pacific salmon increased since the 1976/77 regime shift. Chum (O. 
keta) and pink salmon (O. gorbuscha) maintained high abundances 
with a sharp increase in hatchery populations since the late 1980s. 
Mean percent (±SD) of hatchery salmon abundance since the 1990s 
was 46.9% (±6.06) for chum and 9.3% (±4.28) for pink salmon. 
Chum and sockeye (O. nerka) salmon exhibited density-depen-
dence in the Bering Sea. An analysis of co-variance (ANCOVA) 
indicated chum salmon growth was additionally influenced by 

stronger intrapopulation competition and weaker inter- and intra-
specific interactions. The carrying capacity of the three species 
(sockeye, chum, and pink salmon) is synchronized with long-term 
climate change. To date, global warming has positively affected the 
Hokkaido chum salmon population by increasing survival as well as 
growth at age-1. In the future, however, global warming may ulti-
mately decrease carrying capacity and total area of suitable habitat 
for chum salmon in the North Pacific Ocean. This suggests that 
biological interactions between wild and hatchery populations are 
an important issue to the conservation and management of Pacific 
salmon at the ecosystem level.

Many populations of Pacific salmon (Oncorhynchus spp.) 
along the west coast of the US are currently listed as threat-

ened or endangered under the US Endangered Species Act. As a 
result, various programs have been initiated to supplement at-risk 
populations with hatchery-reared fish. Despite this widespread and 
sometimes contentious practice, there has been no large-scale ef-
fort to evaluate the efficacy of hatchery programs in rebuilding de-
pleted populations. We used a multiple before-after, control-impact 
(MBACI) design and hierarchical Bayesian state-space models to 
measure the response of 10 supplemented populations of spring/
summer Chinook salmon (O. tshawytscha) from the Snake River 

basin relative to 11 reference populations from the same basin that 
had never received any hatchery fish. The period of record (brood 
years 1960-1999) covered approximately 25 years prior to and 15 
years following hatchery supplementation. We found supplementa-
tion had no effect on the density of spawning adults of wild ori-
gin, and a negative effect on population productivity measured as 
wild-origin spawners per spawner. Although our analyses were not 
designed to identify mechanisms, our analyses do call into question 
whether hatchery supplementation programs are achieving their in-
tended goal in this region.

Ecological interactions across habitats and life histories of Pacific salmon in the North Pacific
Masahide Kaeriyama, Hokkaido University, Hakodate, Hokkaido, Japan

Evaluating large-scale effects of hatchery supplementation on threatened spring/summer Chinook salmon from the 
Snake River basin, USA
Mark Scheuerell1, Eric Buhle1, Brice Semmens1, Michael Ford1, Thomas Cooney2, Richard Carmichael3

1NOAA Fisheries, Northwest Fisheries Science Center, Seattle, WA, United States, 2NOAA Fisheries, Northwest Fisheries Science Center, Portland, 
OR, United States, 3Oregon Department of Fish and Wildlive, Eastern Oregon University, La Grande, OR, United States
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Large increases in hatchery pink (Oncorhynchus gorbuscha) and 
chum salmon (O. keta) production occurred in Prince William 

Sound (PWS) and southeast (SE) Alaska over the past 25 years. 
The majority of hatchery salmon in these regions are harvested 
in commercial fisheries. Alaska has many statutes and policies de-
signed to protect wild salmon and limit the deleterious impacts 
of hatchery practices.  The Alaska Department of Fish and Game 
(ADFG) has also established sustainable escapement goals (SEGs) 
for index streams in PWS and SE Alaska, which are designed to en-
sure that wild salmon return at healthy levels. A critical assumption 
for determining whether SEGs are achieved within index streams 
is that all salmon observed are of wild origin. Studies conducted by 
ADFG from 1997-1999 documented streams with high propor-
tions (>95%) of hatchery pink salmon in western PWS and lower, 

but still substantial, proportions in other areas of PWS.  Recent 
studies by ADFG in PWS have confirmed these results for hatchery 
pink salmon, and have documented streams containing substantial 
proportions of hatchery chum salmon. In SE Alaska, sporadic sam-
pling for hatchery chum salmon has occurred since 1995 with an 
intensive study beginning in 2008. Results from SE Alaska indicate 
that index streams within 50 kilometers of hatchery release sites are 
likely to have high proportions of hatchery chum salmon. Hatchery 
salmon straying in PWS and SE Alaska has implications for hatch-
ery operations, escapement goals, in season salmon management, 
the health of wild salmon stocks, and the certification of Alaskan 
salmon as sustainable

Hatchery pink and chum salmon straying into Prince William Sound and southeast Alaska streams
Richard Brenner1, Andrew Piston2, Steve Moffitt1, Steve Heinl2

1Alaska Department of Fish and Game, Cordova, AK, United States, 2Alaska Department of Fish and Game, Ketchikan, AK, United States

MHatcheries have the potential to be important agents of sal-
monid conservation because of their capacity to enhance 

survival during incubation and freshwater rearing. Artificial cul-
ture, however, is known to affect age at maturity, morphology, 
physiology, and the behavior of salmonids. A key question is, “Will 
such changes deleteriously impact hatchery fish reproducing under 
natural conditions?” We compared the reproductive behavior and 
breeding success of hatchery and wild spring Chinook salmon (O. 
tshawytscha) spawning in an artificial stream. Hatchery and wild 
females had comparable egg retention rates and no differences were 
seen in their spawning ground longevity, in-stream distribution pat-
terns, digging behavior and redd tenure. Yet, egg-to-fry survival 
rates in wild females were 6% higher than those achieved by hatch-
ery fish. Subtle inequalities in redd abandonment, choice of redd 

locations, and egg burial efficiency appear to be responsible. The 
effects of body weight, spawning ground longevity, agonism, court-
ing frequency, and mate number on breeding success in hatchery 
and wild males were evaluated. Neither hatchery nor wild males 
exhibited a preference for females based on their origin. Wild males 
had higher attack rates and greater social dominance than hatchery 
fish. These disparities occurred because wild males were on average 
9% larger than hatchery males. Despite observed differences in ago-
nism and social status, DNA-based pedigree analyses showed that 
hatchery and wild males had comparable breeding success values. 
Consequently, in our experimental setting a single generation of 
hatchery exposure had a low impact on the reproductive behavior 
and breeding success of spring Chinook salmon..

The reproductive behavior and breeding success of hatchery and wild spring Chinook salmon spawning  
in an artificial stream
Steven Schroder1, Curtis Knudsen2, Todd Pearsons3, Todd Kassler4, David Fast5

1Washington Department of Fish and Wildlife, Olympia, WA, United States, 2Oncorh Consulting, Olympia, WA, United States, 3Grant County 
Public Utility District, Beverly, WA, United States, 4Institut National de la Recherche Agronomique, Saint Pee Sur Nivelle, France, 5Yakama Indian 
Nation, Toppenish, WA, United States

Ecological Interactions Across Habitats & Life Histories  
Part III: Adults migrating and spawning from coast to spawning grounds
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In the US Pacific Northwest, salmon hatcheries have been devel-
oped through significant government investments.  The federal 

Mitchell Act,  originally passed in 1938, has been providing about 
$11.5 million annually in recent years to fund salmon and steelhead 
(Oncorhynchus mykiss) hatcheries that are mostly located on the 
lower Columbia River.  The objective of the hatchery program has 
been to augment non-treaty fisheries.  The regional economic con-
tribution from hatchery production is considerable.  An estimated 
$50.3 million in regional personal income and 1,400 jobs are being 
generated at recent smolt-to-adult survival rates (SAR’s) and current 
production levels.  About 46 percent is from fisheries related (com-
mercial, recreational, and tribal) effects and business use of surplus 

hatchery returns.  The other 54 percent is the contribution made 
in local economies from hatchery operations and administration.  A 
benefit-cost analysis was developed under several different scenarios 
for SAR’s and for the analytical treatment of hatchery capital costs.  
Estimated net benefits varied from substantially negative to posi-
tive depending on expected SAR’s, and whether annualized capital 
construction costs are included or treated as sunk costs.  Application 
of the report’s economic analyses could add useful information to 
decision making about the best future course for hatcheries whose 
primary objectives are fisheries augmentation. 

Hatchery-based management in Hokkaido has been success-
ful for chum salmon (Oncorhynchus keta).  Masu salmon 

(Oncorhynchu masou), however, which spend more than one year 
in freshwater before seaward migration, still remain at low levels in 
Hokkaido despite many costly restoration efforts including hatch-
ery supplementation.  Low abundance of masu salmon is mainly 
due to deterioration of freshwater environments.  In addition, the 
Hokkaido Federation of Fisheries Cooperative Associations has 
applied for Marine Stewardship Council (MSC) certification for 
the Hokkaido chum salmon set net fishery in order to maintain 
a profitable position for exporting chum to Europe and North 
America via Chinese fish processors.  However, as a result of their 
review, MSC and their certification body requested management 
of wild/natural chum salmon and control of hatchery activity.  

In order to conserve wild salmon and simultaneously harvest hatch-
ery salmon in freshwater, harvest by commercial and game fisheries 
in Hokkaido are legally restricted in coastal waters. But, as moni-
toring programs such as counting wild/natural salmon in freshwa-
ter do not exist, sustainable escapement goals and a management 
plan for wild salmon have not been established. Ideas for improving 
the fisheries include the creation of a wild salmon policy to con-
serve both wild salmon and biological diversity of hatchery origin 
salmon, as well as restoration programs to rehabilitate freshwater 
environments and improve habitat. Coexistence between wild and 
hatchery salmon could be achieved in harmony with the ecosystem 
on the basis of zone management to spatially segregate wild salmon 
from hatchery salmon in freshwater 

In this talk, I compare two different creation stories - the story of 
the creation of humans, salmon, animals, and plants that is part 

of our Tribal Tamaalwit (sacred law) and the scientific story that 
is emphasized by conservation biology.  Although different, both 
stories emphasize the dependence of humans on multiple species in 
the ecosystem, the importance of biodiversity, and responsibility of 
humans to manage those species responsibly. The focus on manag-
ing hatchery and wild salmonids, although important, ignores these 

bigger stories and responsibilities. Tribal Nations in the Columbia 
River basin traditionally relied on multiple species, such as lamprey, 
suckers, whitefish, freshwater mussels, just to name a few, and not 
just salmon.  Likewise, although mitigating for and restoring lost 
salmon runs is a key to sustaining functioning ecosystems in the 
Pacific Northwest, sustainable ecosystems require focus on many 
other species and re-expression of habitat potential as well.

Economic analysis of a Columbia River fish hatchery program
Christopher Carter1, Hans Radtke2

1Oregon Department of Fish and Wildlife (retired), OR, United States, 2Consulting Economist, OR, United States

Conservation principles of naturally spawning salmonids in Hokkaido, Japan
Mitsuhiro nagata1, Yasuyuki Miyakoshi1, Horokazu Urabe1, Masahide Kaeriyama2

1Salmon and Freshwater Fisheries Research Institute, Eniwa, Hokkaido, Japan, 2Hokkaido University, Hakodate, Hokkaido, Japan

Fish without a story
david Close, University of British Columbia, Vancouver, BC, Canada

Human responses to hatcheries
Understanding the social, cultural, legal, and economic dimensions

Morning Plenary
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24

Morning Plenary
THurSday, May 6 2010

Thirty-six salmon hatcheries currently operate in Sakhalin and 
annually release over 700 million salmon smolts.  About 20% 

of pink salmon (Oncorhynchus gorbuscha) smolts are of hatchery-
origin while almost all of the 20-30 thousand tons of chum salmon 
(O. keta) caught are of hatchery-origin.   The 25 million square 
miles of available spawning habitat are the main sites of reproduction 
for pink salmon. Further, the majority of the total salmon harvest 
in Sakhalin consists of pink salmon. Genetic research of Sakhalin 
pink salmon stocks do not reveal deviations from the theoretical 
models assuming panmixia, suggesting high straying rates among 
pink salmon.
 Otolith marking of hatchery-origin fish began in 2008.  No 
direct observations or data indicate negative interactions between a 
wild and hatchery-origin fish. While some research has indicated 

limited coastal food supply decreasing fry survival rates, stable and 
high returns of wild and hatchery-origin salmon in addition to re-
search out of the TINRO-CENTER contradict that.
 Exporters of salmon products note an increased demand by 
importers for environmental certification of those products.  In 
2009, the Sakhalin region exported about 80 thousand tons of 
salmon.  Most products remain in their home market of Russia. 
However, experts note increased potential for Sakhalin salmon 
in world markets.  To date, one Sakhalin company has received 
Marine Stewardship Council (MSC) certification. The certification 
process considers mixed-stock fishing including stocks of wild and 
hatchery-origin. In Sakhalin region, all salmon hatcheries operate 
under uniform standards suggesting fisheries in other parts of the 
region will also be successfully certified.

Modern Alaska salmon enhancement was initiated in the 
1970s.  The purpose was to rehabilitate and sustain depleted 

salmon fisheries.  The program provides additional fish for harvest 
with minimal wild stock interaction.  Evaluation is based on pro-
duction of adult salmon and the value of those fish.  The underlying 
purpose is to sustain the historic lifestyle of the region’s small-boat 
salmon harvester and associated industry.
 Southern Southeast Regional Aquaculture Association 
(SSRAA) commissioned several economic assessments across the 
past ten years to determine the regional economic impact of salmon 
enhancement.   The 2007 fishery is used to illustrate these im-
pacts on commercial fishers, salmon processors, and recreational 
fisheries.
 In 2007, the combined economic output of SSRAA produc-
tion in southern southeast Alaska totalled $46 million, including 420 

jobs and $11.5 million in labor income.  During this season com-
mercial fishers harvested 18 million pounds of SSRAA-produced 
salmon with an ex-vessel value of $9.5 million, 31% of the regional 
ex-value of commercial salmon harvest.  The regional economic 
output from this harvest generated an annual equivalent of 110 jobs 
and $3.6 million in labor income.  The net wholesale value of these 
fish to salmon processors generated an estimated economic output 
of $30 million.  Over half of the output went to the Ketchikan 
economy including the annual equivalent of 112 jobs.
 Between 2001 and 2007 the annual sport harvest of SSRAA-
produced salmon averaged 27,000 fish.  The estimated economic 
output of this activity to Ketchikan alone was $3 million, including 
the annual equivalent of 45 jobs.

Wild and hatchery reproduction of Pacific salmonids in Sakhalin region
vladimir Samarskiy, Sakhalin Basin Fisheries Management and Preservation of Aquatic Biological Resources” (FGU “Sakhalinrybvod”), Yuzhno-
Sakhalinsk, Sakhalin region, Russian Federation

Alaska salmon enhancement: The economic impact of the Southern Southeast Regional Aquaculture Program
John Burke, Ketchikan, AK, Ketchikan, AK, United States

Human responses to hatcheries
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Prior to agricultural and water systems development, anadromous 
sockeye salmon (Oncorhynchus nerka) populations existed in 

several large lakes of the Okanagan Valley in Canada. However, 
by the early 1900s sockeye salmon had been eliminated from all 
areas upstream of Okanagan Falls Dam at the outlet of Skaha Lake. 
Experimental introductions of hatchery-origin sockeye fry (HSF) 
to Skaha Lake began in 2005 to assess their influence on resident 
fish and their potential to re-establish a self-sustaining population. 
We employed production and bioenergetics-based consumption 
analysis to assess potential impacts of HSF on a pelagic food-web 
comprising 7 species of zooplankton consumed by resident lake 
whitefish (Coregonus clupeaformis), kokanee (O. nerka) and mysids 
(M. relicta). Mysids were the most important pelagic planktivore. 

They consumed 0.4% d-1 of zooplankton biomass, caused periodic 
declines in cladoceran prey commonly used by fish and were asso-
ciated with long-term extirpation of 5 zooplankton species. Older 
kokanee were the second most important planktivore consuming 
0.1% d-1 of zooplankton biomass and 2% d-1 of mysid biomass. 
Lake whitefish consumed benthic prey and 0.3% d-1 of mysid bio-
mass. Finally, HSF consumed <0.01% d-1 of pelagic zooplankton 
biomass and posed little threat during their one-year interval of 
lake residence to the forage base used by resident fish. We conclude 
that production and bioenergetics-based consumption analysis rep-
resents a powerful tool to assess potential interactions among hatch-
ery origin salmon, wild salmon and other members of the pelagic 
communities that support them.

In recent years, hatchery rearing of pink and chum salmon has 
undergone three stages of development.  1970-1986 saw the 

maximum releases of juveniles (up to 890 million) at 18 state hatch-
eries; pink salmon composed the majority of releases (68%). From 
1987-1995, juvenile releases were reduced to 400-500 million; state 
hatcheries were reconstructed and six were leased to private cor-
porations; and three additional hatcheries were constructed with 
foreign debt capital. Finally, from 1998-2009, new hatcheries were 
constructed based on private capital and juvenile chum salmon re-
leases increased. In 2009, a total of 735 million of fry (53% of which 
were chum) were released from 35 hatcheries.
 The effectiveness of chum salmon hatchery rearing has resulted 
in its fishery increasing from 2098 tons in 1990 to 24900 tons in 

2008 in Sakhalin region. Wild chum salmon have almost disap-
peared from commercial catches. Simultaneously, the influence of 
hatchery rearing on pink salmon catch dynamics has not been reli-
ably studied in the region.
 The hatcheries’ location in spawning river basins affects the 
reproduction of wild populations. There are two types of threats. 
The first type is anthropogenic in nature, mainly associated with the 
regulation of harvest to allow for sufficient escapement to spawning 
grounds. The second type of threat is associated with the straying of 
hatchery fish and subsequent interactions with wild fish. However, 
there is no evidence that ocean habitat has  worsened as a result of 
increasing hatchery releases.

Interactions among hatchery-origin sockeye salmon, wild kokanee, and the invasive species Mysis relicta in Skaha 
Lake, British Columbia: A food web and competition analysis
d. Paul rankin1, Kim Hyatt1, Howie Wright2, Donald McQueen3

1Department of Fisheries and Oceans Canada, Nanaimo, BC, Canada, 2Okanagan Nation Alliance, Westbank, BC, Canada, 3York University, 
Toronto, ON, Canada

Significance of hatchery pink and chum salmon for the Sakhalin region fishery
alexander Kaev, Sakhalin Research Institute of Fisheries and Oceanography, Yuzhno Sakhalinsk, Sakhalin Region, Russian Federation

Examples from a diversity of salmon ecoregions around the North Pacific focused on predicting, 
minimizing, and adaptively managing risks associated with ecological interactions between wild and 
hatchery salmon
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Ecological risks of multiple salmon (spring, summer, and fall run 
Chinook, Oncorhynchus tshawytscha, Coho, O. kisutch and 

sockeye, O. nerka, salmon) and steelhead trout (O. mykiss) hatchery 
programs in the Upper Columbia Watershed will be assessed using 
a Delphi approach.  Committees of resource managers and pub-
lic utility districts identified non-target taxa of concern (e.g., taxa 
that are not the target of supplementation such as spring and sum-
mer Chinook salmon, steelhead trout, cutthroat trout, O. clarkii, 
and Pacific lamprey, Lampetra tridentata) and acceptable hatchery 
impacts (i.e., change in status) to those taxa.  Local experts assem-
bled information about hatchery programs, non-target taxa and 

ecological interactions and this information was provided to experts 
to facilitate assessment of risks.  Experts will independently estimate 
the proportion of a non-target taxa population that will be im-
pacted by each individual hatchery program.  These estimates will 
be averaged, a measure of dispersion calculated, and subsequently 
compared to the acceptable hatchery impact levels that were de-
termined previously by committee.  Measures of dispersion will 
be used to estimate the scientific uncertainty associated with risk 
estimates.  Furthermore, estimates of impacts from each hatchery 
program will be added together to generate an estimate of cumula-
tive impact to each non-target taxa.

Alaska hatchery salmon production has increased steadily in 
the last thirty years and now represents a significant portion 

of current commercial harvests, contributing to economic growth 
and stability of the fishing industry and many Alaskan coastal fish-
ing communities. At the same time, accumulating evidence sug-
gests that large scale hatchery salmon production carries biological 
risks to wild stocks through ecological interactions at several life 
stages, potential genetic impacts from straying hatchery fish inter-
breeding with wild stocks, and fishery management practices that 
must balance harvest of hatchery returns while not over-exploiting 

wild stocks in mixed stock fisheries. A variety of Alaska statutes, 
regulations, policies, and management plans have been adopted to 
maximize benefits of enhancement and safeguard wild stocks. While 
these policies provide framework for this balance, definitive infor-
mation on long-term impacts of hatchery programs on wild stock 
productivity is difficult to obtain. This presentation reviews policy 
context, addresses issues faced by fishery managers and policy mak-
ers, and provides an overview of how research and management 
programs are designed to address specific information needs as a way 
to inform future activities.

Balancing benefits and risks of large scale hatchery salmon production in Alaska
eric volk, Ron Josephson, William Grant, Bert Lewis

Alaska Department of Fish and Game, Anchorage, AK, United States

Ecological risk assessment of multiple hatchery programs in the Upper Columbia Watershed using a Delphi approach
Todd Pearsons1, Andrew Murdoch2, Keely Murdoch3, Tracy Hillman4, Joseph Miller5, Matt Cooper6, Greg Mackey7, Tom Kahler7

1Grant County Public Utility District, Ephrata, WA, United States, 2Washington Department of Fish and Wildlife, Olympia, WA, United States, 
3Yakama Nation, Toppenish, WA, United States, 4Bioanalysts, Boise, ID, United States, 5Chlean County Public Utility District, Wenatchee, WA, 
United States, 6United States Fish and Wildlife Service, Leavenworth, WA, United States, 7Douglas County Public Utility District, East Wenatchee, 
WA, United States
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The PCD RISK 1 model simulates predation, competition, and 
disease impacts on wild salmonids caused by hatchery smolts as 

they move downstream or residualize after release. This individual- 
based model relies upon user-specified inputs of up to 45 variables, 
such as number and size of hatchery and wild fish, and water tem-
perature.  Up to five size classes of wild fish can be simulated at 
one time. Variables can be entered either as known values (with 
coefficients of variation for fish length), or as triangular or uniform 
distributions to reflect uncertainty, and any number of replicates 
can be specified.  The model generates specified numbers of fish 
of both types, then randomly pairs individual hatchery and wild 
fish in interactions for a specified number of days and encounters 
per day. Wild fish more than 50% as long as the hatchery fish they 

encounter are subject to competition, otherwise they are subject to 
predation based on established bioenergetic models. Bioenergetic 
data are included for eight salmonid species. The user can specify 
one of five competition scenarios (and details within them), or de-
velop new ones. After the allowable predation and competition oc-
curs, the surviving wild fish can be subjected to disease impacts.  
The model generates a tabular output file detailing mortality rates 
and absolute mortalities from predation, competition, and disease.  
Results are also presented as screen output, with optional histo-
grams in probabilistic mode.  Although very basic, this model can 
provide important insights into assessment and reduction of eco-
logical risks from hatchery fish releases.

Eighty hatchery production/release scenarios of hatchery 
Chinook (Oncorhynchus tshawytscha) and Coho (O. kisutch) 

salmon were assessed for potential risks to natural juvenile Chinook 
salmon from predation and competition within riverine environ-
ments throughout the Puget Sound region, Washington. Risk 
assessments were conducted using the PCD RISK 1, an individual-
based bioenergetic simulation model that uses inputs for up to 45 
variables (e.g. number and size of fish, water temperature, piscivory 
rates, habitat complexity, etc.) and that provides probability dis-
tributions based on the uncertainty and variability of the inputs.  
Although the accuracy of the modelled estimates needs to be fur-
ther validated by establishing a consistent, repeatable methodology, 
the model provided a testable assessment of relative risks within and 
between programs.

Model simulation results indicated greater risk and variability in 
the range of risk impacts due to predation as compared to com-
petition, although this may be in part attributable to model-based 
logic rules. Yearling hatchery fish primarily posed risks to juvenile 
wild Chinook salmon through fish predation; risk index scores for 
predation were strongly correlated to abundance ratios of hatch-
ery versus wild fish. Releases of sub-yearling fish posed risks to 
wild fish primarily through competition where the degree of risk 
impacts were determined largely by the duration of fish co-oc-
currence. The complexities of multiple interaction terms can be 
encompassed within the PCD RISK 1 model framework. Results 
illustrate the heuristic utility of the model for examining perceived 
risks to wild fish through mechanisms of competition and predation 
by hatchery fish.

PCD Risk 1, a model for assessing and reducing the ecological risk of salmonid hatchery operations in freshwater
Craig Busack1, Todd Pearsons2

1NOAA Fisheries, Portland, OR, United States, 2Grant County Public Utility District, Ephrata, WA, United States

Ecological risks to natural populations of Chinook salmon by hatchery releases of Chinook and coho salmon 
throughout the greater Puget Sound region, Washington: A PCD RISK 1 Assessment
Kyle Brakensiek, Independent Consultant, Dallas, OR, United States

Innovative Approaches to Applying Conservation Principles – Part One Wednesday afternoon Plenary

Prior to agricultural and water systems development, anadromous 
sockeye salmon (Oncorhynchus nerka) populations existed in 

several large lakes of the Okanagan Valley in Canada. However, 
by the early 1900s sockeye salmon had been eliminated from all 
areas upstream of Okanagan Falls Dam at the outlet of Skaha Lake. 
Experimental introductions of hatchery-origin sockeye fry (HSF) 
to Skaha Lake began in 2005 to assess their influence on resident 
fish and their potential to re-establish a self-sustaining population. 
We employed production and bioenergetics-based consumption 
analysis to assess potential impacts of HSF on a pelagic food-web 
comprising 7 species of zooplankton consumed by resident lake 
whitefish (Coregonus clupeaformis), kokanee (O. nerka) and mysids 
(M. relicta). Mysids were the most important pelagic planktivore. 

They consumed 0.4% d-1 of zooplankton biomass, caused periodic 
declines in cladoceran prey commonly used by fish and were asso-
ciated with long-term extirpation of 5 zooplankton species. Older 
kokanee were the second most important planktivore consuming 
0.1% d-1 of zooplankton biomass and 2% d-1 of mysid biomass. 
Lake whitefish consumed benthic prey and 0.3% d-1 of mysid bio-
mass. Finally, HSF consumed <0.01% d-1 of pelagic zooplankton 
biomass and posed little threat during their one-year interval of 
lake residence to the forage base used by resident fish. We conclude 
that production and bioenergetics-based consumption analysis rep-
resents a powerful tool to assess potential interactions among hatch-
ery origin salmon, wild salmon and other members of the pelagic 
communities that support them.

Interactions among hatchery-origin sockeye salmon, wild kokanee, and the invasive species Mysis relicta in Skaha 
Lake, British Columbia: A food web and competition analysis
d. Paul rankin1, Kim Hyatt1, Howie Wright2, Donald McQueen3

1Department of Fisheries and Oceans Canada, Nanaimo, BC, Canada, 2Okanagan Nation Alliance, Westbank, BC, Canada, 3York University, 
Toronto, ON, Canada
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The state and federal agencies that operate fish hatcheries in the 
Pacific Northwest are authorized to develop and implement 

strategies to mitigate any impacts the programs may pose to wild 
fish populations.  This includes strategies to mitigate ecological 
risks, which occur when the presence of hatchery fish detrimen-
tally affects how wild fish interact with others of their own species, 
with their environment, or with other species.  This presentation 
reviews several case studies in Oregon and Washington of on-the-
ground planning and implementation of the kind of mitigating 
strategies identified by Kostow (2009).  Several principles appear 

to contribute to the successful alleviation of ecological risks.  First, 
the programs need to operate within a management context which 
may require some trade-offs and compromises.  Second, the most 
effective programs will be large in scope, covering large geographic 
areas such as an entire river basin.  Third, within a geographic area, 
the strategies may need to address hatchery programs for multiple 
species.  For these reasons, fourth, the programs may take years to 
reach complete full, effective implementation.  And fifth, attention 
to expected outcomes and periodic reassessment is needed to keep 
the programs moving in the intended direction.

Cases where pathogens are introduced through hatchery prac-
tices and cause negative effects on wild populations are difficult 

to document, with one of the best examples being the dissemina-
tion of Myxobolus cerebralis, the cause of whirling disease. More 
often disease risks are associated with the amplification of endemic 
bacterial, viral and parasitic pathogens in the hatchery and the po-
tential for impacts on naturally reproducing populations as a result 
of release in hatchery effluents or contact with hatchery fish after 
their release. Our knowledge of how to reduce pathogen risks has 
grown and most hatcheries now have well-developed biosecurity 

plans for protecting fish in the hatchery from introduction of patho-
gens. Protection of hatchery water supplies, separation of different 
fish life stages, disinfection protocols and good husbandry practices 
have been critical in reducing disease impacts within hatcheries. 
Reducing disease risks to natural populations will require different 
strategies, such as minimizing pathogen levels in hatchery effluent 
and timing fish release to minimize disease transmission.  In cases 
of conservation hatcheries, use of disease control measures such as 
culling heavily infected fish may not be feasible, and control may 
rely on reducing fish densities and stress.

Wild steelhead (Oncorhynchus mykiss) typically spend two or 
more years in freshwater before migrating to sea, but are al-

most ubiquitously released from hatcheries as yearlings.  Their large 
size at release coupled with life history pathways that include both 
male and female maturation in freshwater present ecological risks 
unique among hatchery populations of anadromous salmonid spe-
cies.  Yearling hatchery reared steelhead that fail to attain minimum 
thresholds for smoltification or exceed thresholds for male matura-
tion tend to ‘residualize’ (i.e., remain in freshwater). Residuals pose 
ecological risks including size-biased interference competition and 
predation on juvenile salmon and trout.  Three hatchery populations 
of steelhead in Hood Canal, Washington are being reared under 
growth regimes designed to produce a more natural age (age-2) at 
smoltification to aid in rebuilding their respective natural populations.  

Mean smolt sizes and size variability at age-2 was within the range 
of wild smolts for two of the three populations. The third popula-
tion reared at a different facility under similar temperatures exhibited 
high growth rate variability and high male maturation rates (about 
40%). Residuals from all populations exhibited post-release habitat 
use similar to wild fish. Experimentally comparing age-1 and age-2 
smolt programs will help identify optimal rearing strategies to re-
duce domestication selection and reduce residualism and associated 
negative ecological effects on natural populations. Studies are un-
derway to measure selection on correlated behavioral traits (‘behav-
ioral syndromes’), measure changes in hormones that regulate gonad 
growth at key developmental stages, and conduct extensive post-
release monitoring of fish reared under each growth regime.

Natural growth regimes for hatchery-reared steelhead to reduce residualism and negative ecological interactions
Barry Berejikian1, Chris Tatara1, Megan Moore1, Don Larsen2, Penny Swanson2, Bill Gale3, Chris Pasley3, Don Larsen2

1NOAA Fisheries, Northwest Fisheries Science Center, Manchester, WA, United States, 2NOAA Fisheries, Northwest Fisheries Science Center, Seattle, 
WA, United States, 3US Fish and Wildlife Service, Leavenworth, WA, United States

Strategies for mitigating ecological effects of hatchery programs: Some case studies from the Pacific Northwest
Kathryn Kostow, Oregon Department of Fish and Wildlfe, Clackamas, OR, United States

Reducing disease risks caused by pathogens associated with Columbia River hatcheries
Jerri Bartholomew, Oregon State University, Corvallis, OR, United States
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In the early 1990s we examined the extent to which natural and 
hatchery juvenile salmon and steelhead (Oncorhynchus mykiss) 

coincide in time and space during their seaward migration in the 
Columbia and Snake Rivers, with special attention paid to the low-
er mainstem Columbia River (downstream of Bonneville Dam) and 
estuary. This study indicated extreme peaks in densities of hatch-
ery origin juveniles during certain time periods, suggesting sig-
nificant changes in the ecological dynamics with potential effects 
on Columbia River salmon populations during a critical phase in 
their life history. The consequences of competition and predation 
interactions are difficult to quantify. They are complex and variable 
and likely a function of the species and juvenile life history. Until 

these interactions are better understood, it is possible to describe 
the deviations from the historic template and to identify the factors 
that affect the potential for interaction. Knowing these factors can 
help us manage the ecological dynamics in the Columbia River 
and its estuary towards more normative conditions. We present in-
dicators of potential interaction risk as a starting point for manag-
ers to evaluate interaction potential. We recommend the use of a 
modelling approach to capture information and assumptions about 
the coincidence of hatchery and natural juveniles in the Columbia 
mainstem and estuary, and a concurrent focused research initiative 
to correlate juvenile densities to survival of natural origin salmon 
and steelhead.

Salmon supplementation and reintroduction programs have the 
potential to negatively impact other valued fish taxa which are 

not the target of enhancement (non-target taxa).  We evaluated 
the impacts of spring Chinook salmon (Oncorhynchus tshawyts-
cha) supplementation and Coho salmon (O. kisutch) reintroduc-
tion (supplementation) to fifteen non-target fish taxa after eleven 
years of stocking in the upper Yakima Basin where approximately 
one million yearling smolts were released annually between 1999 
and 2009. We used three sequential steps in our evaluation. (1) 
We determined if spatial overlap in distribution occurred between 
supplementation fish and non-target taxa.  (2) If overlap occurred, 

we determined if a change in abundance, size, or biomass occurred 
during supplementation.  (3) If a change occurred, we determined 
if the change could be reasonably attributed to supplementation.  
Spatial overlap and changes in abundance, size, or biomass were de-
termined to be significant if they exceeded management objectives.  
Our data indicate that early stages of salmon supplementation have 
not impacted valued species in the upper Yakima Basin beyond pre-
determined management objectives.  However, the monitoring is 
insufficient for detecting impacts to some non-target taxa and some 
localized impacts may have occurred

An analysis of potential cumulative ecological interactions of hatchery programs in the Lower Columbia River.
Greg Blair, ICF International, Vashon, WA, United States

Risk management monitoring of non-target fish taxa in the Yakima River Watershed associated with hatchery salmon 
supplementation
Gabriel Temple1, Todd Pearsons2

1Washington Department of Fish and Wildlife, Olympia, WA, United States, 2Grant County Public Utility District, Ephrata, WA, United States
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Modern commercial salmon hatcheries in Southeast Alaska 
began in the 1970s when wild runs were at record low lev-

els. Programs were designed to help rehabilitate depressed fisher-
ies and to protect wild salmon stocks through detailed planning 
and permitting processes that included focused genetics, pathology, 
and management policies. Hatcheries are located away from signifi-
cant wild stocks, local sources are used to develop hatchery broods, 
and juveniles are marked. Initially conceived as a state-run system, 
the Alaska program evolved into a private, non-profit system with 
mostly regional aquaculture associations run by fishermen and oth-
er stakeholders who pay for hatchery operations through landing 
fees and sale of fish. Today there are fifteen production hatcheries 
and two research hatcheries in SEAK that between 2005 and 2009 

released from 474 to 580 million (average 517 million) juveniles per 
year. During this same period commercial harvest of salmon in the 
region ranged from 28 to71 million salmon per year.  Contributions 
of hatchery origin fish to this harvest respectively averaged 19%, 
9%, 20%, 2% and 78% for Chinook (Oncorhynchus tshawytscha), 
sockeye (O. nerka), Coho (O. kisutch), pink (O. gorbuscha), and 
chum (O. keta) salmon. Both hatchery and wild salmon stocks 
throughout much of Alaska have experienced high marine survivals 
since the 1980s and 1990s resulting in record harvests over the past 
two decades. Although some interactions between hatchery salmon 
and relatively smaller populations of wild salmon are unavoidable, 
obvious adverse impacts from hatchery production on wild salmon 
stocks in this region are not readily evident.

An overview of salmon stock enhancement in Southeast Alaska
William Heard, NOAA Fisheries, Juneau, AK, United States

Prince William Sound (PWS) commercial hatcheries released an 
average of 606 million pink (Oncorhynchus gorbuscha) and 132 

million chum (O. keta) salmon from 2005-2009. Hatchery strays can 
affect wild salmon through ecological, genetic, or fisheries manage-
ment interactions. If gene flow occurs, genetic diversity of wild fish 
could be reduced. Even if there are barriers to gene flow such that 
genetic introgression is reduced or eliminated, hatchery strays may 
affect wild salmon through ecological interactions (e.g., competi-
tion for spawning locations), increased exploitation in mixed-stock 
fisheries, or by masking the decline of wild stocks in escapements. 
Threshold levels of hatchery straying have been suggested to mini-
mize the possible genetic impacts to wild salmon (e.g., 2% - Copper 
River/PWS Phase Three Plan; 5% - Hatchery Scientific Review 

Group; 10% - Ford 2002). Alaska Department of Fish and Game staff 
collected otoliths from pink (1997-1999 and 2008-2009) and chum 
(2004-2009) salmon carcasses in streams to estimate the proportion 
of hatchery strays. Hatchery salmon returning to PWS during the 
years of sampling were 100% thermal marked. The proportion of 
hatchery pink salmon in streams was modelled with distance from 
release site for several facilities and years. The overall proportion of 
hatchery chum salmon was modelled using a Monte Carlo simula-
tion. Model outputs for pink salmon predicted the western side of 
PWS would have a significant number of streams that exceeded 
threshold levels. The chum salmon model predicted the proportion 
of hatchery chum salmon in escapements would exceed the 2% 
level at all release sizes, 1997-2009.

William Sound hatchery salmon straying: preliminary models
Steve Moffitt, Alaska Department of Fish and Game, Cordova, AK, United States

Knowledge and management gaps in wild-hatchery salmon interactions
Meetings of scientists, managers and stakeholders organized prior to the conference
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A wide range of salmon enhancement activities occur within 
British Columbia’s (BC’s) North Coast Region, from simple 

stream improvement projects by local Stream keepers to large man 
made spawning channels that produce many tens of millions of 
salmon fry each season.  Since 1978, the majority of these proj-
ects have been coordinated and managed through the Salmonid 
Enhancement Program of Fisheries and Oceans Canada.
 There are two large scale facilities in this region, the Kitimat 
River hatchery, a production hatchery that produces primarily 
Chinook (Oncorhynchus tshawytscha), chum (O. keta) and Coho 
(O. kistuch) salmon for local and regional fisheries and the Babine 
Lake spawning channels in the Skeena River watershed, which pro-
duce sockeye (O. nerka) for the commercial and First Nation fish-
eries. A larger number (ten to fifteen) of modest scale community 

hatcheries produce primarily Coho and Chinook salmon for local 
fishery benefit and in some instances to provide coded wire tag in-
formation that is used for stock assessment and harvest management 
purposes of these two species in northern BC. Habitat restoration 
programs are resolving long standing fish habitat issues including 
dealing with access problems associated with poor culvert design 
during linear corridor developments such as roads and rail lines.
 Impacts to wild salmon caused by these enhancement activi-
ties can range from clearly positive, such as improving wild salmon 
passage past road culverts to historic habitats upstream, to more 
complex situations involving management of productive enhanced 
populations co-migrating with less productive wild populations.

A brief summary of salmon enhancement programs in north coastal British Columbia, Canada
Matthew Foy, Department of Fisheries and Oceans Canada, Vancouver, BC, Canada

It has long been recognized that exploitation of enhanced Babine 
sockeye (O. nerka) guided by traditional objectives could cause 

overfishing of non-enhanced sockeye stocks and have substantial 
impact on all other species with overlapping run timing (Chinook, 
O. tshawytscha, Coho, O. kisutch, chum, O. keta, pink, O. gorbus-
cha, and steelhead, O. mykiss). Controversy generated by the 2006- 
2007 Skeena sockeye fisheries led to calls for a review of salmon 
and steelhead management by an independent panel of scientists. 
The Skeena Independent Science Review Panel (ISRP) conducted 
their review of Skeena fisheries during the first half of 2008 and 
formulated 23 recommendations.  One of the most important was 
“to confront the major trade-off decisions that are implied by the 
Wild Salmon Policy and the impacts of mixed-stock ocean fisheries 

on Skeena stocks.” They called for an explicit public decision about 
acceptable levels of biodiversity loss (number of weak stocks al-
lowed to remain overfished or at risk of extinction) and changes 
to fisheries required to achieve harvest objectives. Such decisions 
should be based on trade-off relationships that can now be esti-
mated from historical data on escapement trends and exploitation 
rates.  These analyses indicated the proportion of stocks overfished 
is quite sensitive to small changes in catch and exploitation rate; 
and it is not possible to achieve a high proportion of the maximum 
average yield in mixed stock fisheries without overfishing at least 
10-20% of Coho and Chinook stocks and at least 30-50% of sock-
eye and pink stocks.

Few studies are available evaluating the effect of hatchery pro-
grams on wild populations and harvests of Pacific salmon. As 

the first step to understand these effects, we conducted molecular 
genetic analysis of chum salmon (Oncorhynchus keta) around the 
Pacific Rim and masu salmon (O. masou) from the Far East, us-
ing nucleotide sequence variation of the mitochondrial (mt) DNA 
control region and ND5 gene and allelic variation at several poly-
morphic loci of nuclear microsatellite (ms) DNA. The results for 
each DNA marker were essentially congruent, with: 1) the highest 
genetic diversity in chum and masu salmon of Japanese populations 
among those collected from the Pacific Rim or the Far East; 2) 
clear geographical structuring of the populations in the two species 
with an influence of isolation by distance with limited gene flow 

between regions and larger amounts of gene flow between popula-
tions within regions; and 3) population expansion in the middle to 
late Pleistocene with primarily contiguous range expansion over 
the Pacific Rim in chum salmon and the late Pleistocene popu-
lation expansion in the Sea of Okhotsk followed by colonization 
to the Sea of Japan with primarily isolation by distance in masu 
salmon. Thus, the observed genetic population structure of both 
species likely reflects the demographic histories influenced by his-
toric glacial movement in the North Pacific. The phylogeographical 
data obtained may be useful for identification of units of effective 
management and hence for sustainable harvest of chum and masu 
salmon.

Skeena Independent Science Review Panel - Assessing trade-offs between biodiversity and harvest yield using data from  
the Skeena River
Karl english1, Carl Walters2

1LGL Limited, Sidney, BC, Canada, 2University of British Columbia, Vancouver, BC, Canada

Genetic diversity, population structure and phylogeography of Pacific salmon inferred from molecular genetic analyses
Syuiti abe, Hakodate, Hokkaido, Hokkaido, Japan
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In Hokkaido, northern Japan, intensive hatchery programs are 
conducted to support commercial fisheries for chum salmon 

(Oncorhynchus keta). Approximately one billion juvenile chum 
salmon are released from hatcheries in spring. The number of chum 
salmon returning to Hokkaido has increased since the 1970s and has 
been at an historically high level since the 1990s. However, a large 
difference in the return rates of hatchery-reared juveniles has been 
observed among regions in Hokkaido; i.e., the return rate increased 
in the eastern regions of Hokkaido and decreased in the western re-
gions including the Sea of Japan (East Sea). Also, in the other areas 
on the Sea of Japan (East Sea) side including Korea, the return rate 
of hatchery-released chum salmon recently decreased. Different 
fluctuation patterns have been shown among chum populations in 

different regions, and these trends may be partly related to coastal 
environment (i.e., sea surface temperature) during their early ocean 
life. Management and research efforts for chum salmon have been 
devoted mainly to hatchery-based enhancement, and most chum 
populations in Hokkaido have been thought to be maintained by 
hatchery programs. Recent studies show many naturally spawning 
chum salmon populations exist in the rivers where hatchery opera-
tions have not been carried out. In the future, management strate-
gies to conserve healthy and diverse populations of chum salmon, 
such as the concept of zone management for wild chum, will be 
necessary in Hokkaido.

In contrast with the increase in commercial catch of chum salm-
on (Oncorhynchu keta) in Hokkaido, that of masu salmon (O. 

masou) has continued declining since the 1970s despite stocking 
efforts. Recent studies revealed that masu salmon stocks have been 
maintained mainly by wild populations (74-86% of the total com-
mercial catch) in Hokkaido. This suggests that the decline of the 
masu salmon catch is caused by decreasing wild stocks, and thus the 
conservation of wild stocks is critical for enhancement and man-
agement of masu salmon in Hokkaido. To enhance wild popula-
tions, their seriously degraded habitat should be restored (e.g., loss 
of spawning and rearing habitat due to dams, and deterioration of 

substrate conditions due to alteration of sediment transportation in 
watersheds).  Additionally, negative effects of hatchery fish on wild 
populations should be minimized (e.g., competition and genetic 
disturbance through hybridization). This presentation demonstrates 
the effectiveness of population recovery through habitat restoration 
such as removal of spawning migration barriers and recovery of 
macroinvertebrate communities (i.e., food resources) through the 
improvement of sediment transportation systems. In addition, we 
introduce the use of hatchery fish for conservation of wild stocks in 
Hokkaido and discuss how hatchery programs should be operated 
in the future.

Chum salmon (Oncorhynchus keta) from two rivers in Iturup 
Island, South Kuriles were analyzed to understand gene flow 

between hatchery and wild populations.  The Kurilskiy Hatchery, 
located below the confluence of Kurliskiy and Ketovy Creeks, has 
been operating for more than two decades and greatly increased its 
production in 2004.  We analyzed microsatellite DNA markers from 
both the Kurilka River stock and a wild chum stock from neigh-
boring Rybatskaya River (2004-2008).  We found no genetic trend 
in the Rybatskaya River stock related to the Kurilka River stock.  
Loci showed no genetic heterogeneity between the Rybatskaya 
samples, whereas the Kurilka samples were heterogeneous during 
both time periods, 2004-2006 and 2007-2008. In 2007 and 2008, 
we found the genetic profile of Kurilskiy Creek chum to be similar 

to that of Kurilka River chum.  This can be explained by both the 
influence of the recent hatchery stock expansion and/or historical 
long-term natural straying due to the proximity of Kurilskiy and 
Ketoviy creeks. We found genetic deviation between the Kurilka 
River and Lebedinoe Lake stocks from a brood year prior to hatch-
ery expansion.  We did not detect this deviation from brood years 
after 2004, indicating possible gene flow resulting from increased 
hatchery production. While introgression from straying is occur-
ring in this region, there does appear to be limits to straying, as 
chum from Kurilka River do not significantly stray into neigh-
boring Rybatskaya River. Consequently, action should be taken to 
limit the effects of straying from the expanded hatchery stock in the 
Kurilka River.

Current status of wild and hatchery chum salmon in Hokkaido
yasuyuki Miyakoshi1, Hirokazu Urabe1, Mitsuhiro Nagata1, Masahide Kaeriyama2, Ki Baik Seong3

1Salmon and Freshwater Fisheries Research Institute, Eniwa, Japan, 2Hokkaido University, Sapporo, Japan, 3National Fisheries Research and 
Development Institute, Yangyang-gun, Korea, Republic of

Conservation and enhancement of masu salmon in Hokkaido, Japan
Hirokazu urabe, Yasuyuki Miyakoshi, Mitsuhiro Nagata

Salmon and Freshwater Fisheries Research Institute, Eniwa, Hokkaido, Japan

Gene flow from an increased hatchery stock into wild populations of chum salmon
lev Zhivotovsky, Institute of General Genetics, Moscow, Russian Federation
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Reviewing data from the past twenty years of two salmon 
hatchery operations on the southern Primorye River can 

shed light on hatchery influences on wild salmon populations.  The 
Ryazanovsky salmon hatchery was built on a river formerly used by 
wild chum salmon (Oncorhynchus keta). In 1991, five years after 
the first hatchery release, 16.6 thousand fish returned to river.  In 
1992, 35.9 thousand chum returned to the river.  Chum salmon 
abundance continually decreased after that, with particularly large 
decreases from 1996 to 1998. The Ryazanovke River chum pop-
ulation reached a minimum in 2000. Currently, hatchery chum 
salmon returns are increasing annually.  
The Barabashevskiy salmon hatchery commenced operation in 
1987. The first releases were insignificant, and wild chum were more 
common in the river.  Since 1993 however, juvenile abundance 

of wild chum spawning gradually decreased, while simultaneously, 
hatchery-origin juveniles increased in abundance.  Currently, in 
the Barabashevka River, commercial chum salmon fishing occurs.  
Consequently, wild chum salmon returns are very low (68 times less 
than the hatchery returns).
Therefore, the operation of both hatcheries demonstrates two main 
points. First, it is possible to produce a commercial fishery in riv-
ers where there is a sufficient quantity of process water for chum 
salmon breeding. Secondly, co-occurrence of hatchery and wild 
spawning is practically impossible.  Hatchery facilities act as a physi-
cal barrier to natural spawning. Finally, when hatchery juveniles are 
more abundant than their wild counterparts, they create significant 
competition for yearlings in estuaries.

Kamchatka is a unique region with natural production of six 
different salmon species. Five salmon hatcheries in south-

ern Kamchatka release a total of up to 41 million juvenile chum 
(Oncorhynchus keta), Coho (O. kisutch), sockeye (O. nerka) and 
Chinook (O. tshawytscha). The proportion of hatchery fish in the 
Pacific salmon catch is <0.5% on the coast.  In contrast, in some 
hatchery-influenced rivers, that proportion can reach 80%, causing 
ecosystem effects.
One effect of hatchery fish is a reduction in biological diversity.  
Sixteen age classes of returning fish were observed for wild sockeye 
salmon in the lower part of the Bolshaya River, whereas just eight 
to nine age classes (and as low as one to two in some years) were ob-
served for hatchery fish. Hatchery Chinook salmon demonstrate a 

similar trend. The average age of return for hatchery salmon in the 
rivers of southeast and southwest Kamchatka is less than that of wild 
spawners migrating to natural spawning grounds. Lower average 
body size of hatchery returning sockeye and Chinook salmon were 
also observed in the Bolshaya River system, West Kamchatka. 
Hatchery production can also affect total salmon production be-
cause a high number of hatchery fish return to the natural spawning 
grounds.  In recent years, 45% of the chum salmon in Paratunka 
spawning grounds were of hatchery origin.  Furthermore, a nega-
tive indirect consequence of hatchery management is removal of 
hatchery returns from the watershed which removes a large source 
of nutrients from the food chain.

The Amur River is the largest salmon river in Asia. The largest 
catch of 40.2 thousand tons of fall chum salmon (Oncorhynchus 

keta) occurred in 1910 but in the 1920s the catch dropped to 20 
tons. Overfishing is believed to be the cause of this tremendous 
stock decline.  Hatchery operator I. I. Kuznetsov proposed building 
two salmon hatcheries 1200 and 1500 kilometers above the Amur 
River estuary. Despite their construction, fall chum runs continued 
to decline. From 1950-1980 declines were blamed on Japanese drift-
net fleet fishing in the ocean, timber-harvest on spawning rivers, 
as well as in-stream poaching. From 1960-1990, catches declined 
even further to one to five thousand tons. Commercial fishing was 
prohibited in the 1980s in the Amur River, though harvest rates 

have yet to exceed five thousand tons.  Officials commissioned a 
scientific panel to develop a “Salmon Program” in order to restore 
fall chum populations.  The panel concluded that a minimum of 
50 hatcheries were needed in the basin.  Their construction, how-
ever, lacked sufficient funding and were not executed.  Surprisingly, 
chum returns vastly increased from 2006-2009.  Fishermen pre-
sumed the increased returns were a result of gear failure in the es-
tuary.  Poachers were surprised by increased escapement despite 
heavy poaching activity in spawning grounds.  Scientists, however, 
determined that increased escapements were a result of climate 
change, indicating that Amur basin hatcheries failed as a source of 
commercial Fall chum production.

Influence of hatchery salmon on wild populations in freshwater
victor Markovtsev, TINRO, Khabarovsk, Russian Federation

Some ecological consequences of hatchery reproduction of Pacific salmon in Kamchatka
Oleg Zaporozhets, Galina Zaporozhets, Evgeny Shevlyakov

Kamchataka Research Institute of Fisheries and Oceanography (KamchatNIRO), Petropavlovsk, Russian Federation

Management history of wild and hatchery fall chum salmon in the Amur river, 1907-2009
Sergei Zolotukhin, TINRO, Khabarovsk, Russian Federation
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In order to facilitate discussion of hatchery-wild interactions in 
the West Coast shelf and estuarine waters breakout session, this 

talk will provide a brief summary of what is known about the physi-
cal and temporal overlap of hatchery and wild salmonids and the 
potential interactions occurring between these two groups of fish, 
including major knowledge gaps.  Due to large variation in the 
ability to identify hatchery fish (e.g., by the presence of clips or 
marks), information about spatial or temporal overlap ranges from 

poor in locations where clipping or marking is low, to relatively 
good in areas with high mark rates.  In some areas, the mere pres-
ence (or absence) of a hatchery is our best indicator of potential 
hatchery-wild interactions in estuarine or coastal waters.  Our cur-
rent understanding of hatchery-wild interactions in estuarine and 
coastal waters is much more limited than in other (freshwater) habi-
tat types, therefore the research needed to fully address this issue 
will be included in the discussion.

Fisheries managers and fishing communities are experiencing a 
huge wave of change as management evolves from the sports 

page to the front page in Pacific Northwest society.  The impact 
of so many Endangered Species Act listings is a result of our col-
lective failure to correctly balance attention on hatchery and wild 
fish in the past.  We have been unable or unwilling to adequately 
protect habitat and have tried to substitute hatchery production in 
an attempt to honor treaty commitments and long standing political 
promises to fishing communities.  
 The current push for even more hatchery production in some 
areas of the North Pacific Region suggests that we have not learned 
our lessons of history very well yet.  This talk will focus on how 
we must deploy management strategies for salmon restoration and 

meeting mitigation/treaty obligations, all with the agility to better 
respond to surprises in the future than we have in the past.  
Some will simply want to recover endangered species regardless 
and will blithely walk away from long-standing commitments and 
promises to communities from California to Alaska.  Some will 
blame the victims, pointing to hatcheries and harvest as the prob-
lems while habitat destruction continues.  Most fishing commu-
nities would gladly give up the hatcheries, if native habitats were 
restored and the wild fish recovered to historic harvestable levels.... 
highly unlikely given regional growth projections.
 So where do we go from here?  How do we honor our prom-
ises, react strategically to population growth/climate change and 
nimbly incorporate emerging science in our strategy?

Potential interactions between juvenile salmon in West Coast shelf and estuarine waters
laurie Weitkamp, Richard Brodeur

NOAA Fisheries, Newport, OR, United States

Salmon restoration in the 21st century: Balancing emerging science with keeping the promises
Jim Martin, Berkley Conservation Institute, Mulino, OR, United States

afternoon Plenary
THurSday, May 6, 2010 Knowledge and management gaps in wild-hatchery salmon interactions

West Coast North America Estuarine and Shelf Ecosystems

Insights from the conference
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BrIan allee
Alaska Sea Grant, Retired 
Fairbanks, Alaska, United States

Dr. Brian Allee is a fisheries biologist with NOAA Fisheries working on the Mitchell Act program implementing 
hatchery production, monitoring, evaluation and hatchery reform on the Columbia River. He recently retired from the 
University of Alaska Fairbanks as director of the Alaska Sea Grant College Program. He was Executive Director of the 
Columbia Basin Fish and Wildlife Authority, Director of the Fisheries Rehabilitation, Enhancement and Development 
Division, Alaska Department of Fish and Game, and President of the Prince William Sound Aquaculture Corporation. 
His career as a fisheries scientist and manager in the public, private and private nonprofit sectors in Alaska, Washington 
and Oregon has spanned 40 years.

SyuITI aBe
Hokkaido University, School of Fisheries Sciences 
Hakodate, Hokkaido, Japan

Dr. Syuiti Abe is a Professor at Hokkaido University’s Graduate School of Fisheries Sciences. He teaches genetics of 
aquaculture and marine resources management for undergraduate and graduate students. His current research interests 
include: 1) genome structure and function of teleost fish, 2) genetic mechanisms of inviability and sterility of salmo-
nid hybrids, and 3) development of molecular genetic markers and their application to population genetics in marine 
vertebrates and invertebrates including Pacific salmon, flatfish, crabs and whelks. His goal is thus to make it possible 
to accomplish genetic management and sustainable use of marine fishery resources by a variety of molecular genetic 
techniques.

JerrI BarTHOlOMeW
Associate professor in the departments of Microbiology and Fisheries and Wildlife, Oregon State University 
Corvallis, Oregon, United States

Dr. Jerri Bartholomew is an associate professor in the departments of Microbiology and Fisheries and Wildlife at 
Oregon State University, and the director of the John L. Fryer Salmon Disease Laboratory. She has studied the diseases 
of Pacific salmon for over 25 years, focusing on parasitic diseases that occur outside hatchery boundaries. The range of 
research her laboratory conducts is diverse, from elucidation of parasite life cycles, molecular taxonomy and develop-
ment of molecular assays for measuring pathogen abundance in the wild, to modeling disease effects under varying 
environmental conditions and conducting risk assessments.

SPenCer BeBee
President, Ecotrust 
Portland, Oregon, United States

Spencer Beebe earned an M.F.S. from Yale’s School of Forestry and Environmental Studies, a B.A. in Economics from 
Williams College, and holds honorary Doctor of Laws degrees from Williams College and New England College.  He 
served with the Peace Corps in Honduras from 1968-71. After 13 years with The Nature Conservancy as Western 
Regional Director, Vice President and President of the Conservancy’s International Program, he was Founding 
President of Conservation International in 1987.  Spencer founded Ecotrust in February 1991.  In addition to his work 
with Ecotrust, Spencer serves on the Boards of a variety of national and international conservation organizations.

Barry BereJIKIan
NOAA Fisheries, Northwest Fisheries Science Center 
Manchester, Washington, United States

Dr. Barry Berejikian received his Ph.D. from the University of Washington in 1995. Since that time he has worked 
for NOAA’s Northwest Fisheries Science Center at the Manchester Research Station, where he currently leads the 
Behavioral Ecology Team’s research efforts. His team focuses on understanding the genetic and environmental bases of 
behavioral differences between wild and hatchery salmon, steelhead and marine fish. His team has completed studies of 
reproduction, sexual selection, competition, predation, feeding and migratory behavior, and evaluations of conserva-
tion hatchery programs.
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GreG BlaIr
ICF International  
Vashon, Washington, United States

Mr. Blair is a senior fisheries scientist and modeler with ICF International, specializing in the inventory of natural 
resources, evaluation of ecological function, assessment of disturbance in natural systems, and mitigation planning. 
Greg played a key role in the development and application of the Ecosystem Diagnosis and Treatment model. Greg 
also is a project manager; recent clients include the Washington Department of Fish and Wildlife (WDFW), the 
Bureau of Reclamation, and the Nisqually Tribe. Greg just recently provided analytical support to the Hatchery 
Scientific Review Group (HSRG) in the Columbia River. He has two children, lives on Vashon Island, and in his 
spare time is deep into constructing a log cabin near Mt Rainier..

dan BOTTOM
NOAA Fisheries, Northwest Fisheries Science Center 
Newport, Oregon, United States

Mr. Dan Bottom is a research fisheries biologist with NOAA’s Northwest Fisheries Science Center in Newport, 
Oregon. Since joining NOAA in 1999, Dan has worked with a large research team studying salmon-habitat relation-
ships, juvenile salmon life histories and restoration ecology in the Columbia River and in several smaller Oregon coastal 
estuaries.

Kyle BraKenSIeK
Independent Consultant 
Dallas, Oregon, United States

Mr. Kyle Brakensiek has worked in the Pacific Northwest for nearly 15 years with a primary focus on salmon ecol-
ogy, interactions between hatchery and wild fish, and fish population dynamics. His experience includes working with 
university, state, Federal and Tribal organizations towards improved understanding and management of salmon popula-
tions. Mr. Brakensiek has a B.S. in Fisheries and Wildlife Management from Utah State University and M.S. in Fisheries 
from Humboldt State University.

rICH Brenner
Alaska Department of Fish and Game, Region Two, Commercial Fisheries Division 
Cordova, Alaska, United States

dr. rich Brenner is a fisheries research biologist for the alaska department of Fish and Game in Cordova, 
alaska. dr. Brenner received his doctorate from the university of alaska, Fairbanks and then went on to 
become a research associate at the Center for Stable Isotope Biogeochemistry at the university of California, 
Berkeley. His current research focus is the population dynamics of Pacific herring and salmon and studies to 
evaluate hatchery salmon straying. 

rICHard BrOdeur 
NOAA Fisheries, Northwest Fisheries Science Center 
Newport, Oregon, United States

dr. richard Brodeur is a research Fisheries Oceanographer with nOaa Fisheries in newport, Or.  ric re-
ceived his Ph.d. in Fisheries from the university of Washington, did his postdoctoral work at Pacific Biological 
laboratory in B.C., Canada, and then worked for the alaska Fisheries Science Center. He returned to Oregon 
to work on habitat preferences, trophic ecology, and recruitment processes of pelagic and marine fishes.  He 
has been deeply involved in the north Pacific Marine Science Organization (PICeS).  He has focused much 
of his research on feeding and food web interactions centering on nekton. He has had a longstanding interest 
in salmon and particularly in how they interact with both exploited and non-exploited fishes. 
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TOM BrOKaW
NBC News Correspondent

Tom Brokaw is currently a nBC news Special Correspondent. In this role, he reports and produces long-form 
documentaries and provides expertise during election coverage and breaking news events for nBC news. 
From 1983 to 2004, Brokaw was the sole anchor and managing editor of “nBC nightly news.” Before that, 
he was the White House correspondent for nBC news during Watergate, and from 1976 to 1981 he anchored 
“Today.” Brokaw began his journalism career in Omaha and atlanta before joining nBC news in 1966. His 
insight, ability and integrity have earned him every major award in broadcast journalism, including a dozen 
emmys and two Peabody and duPont awards. In addition, Brokaw is the author of five bestsellers: Boom!: 
Talking about the Sixties, The Greatest Generation, The Greatest Generation Speaks, an album of Memories, 
and a long Way from Home. a native of South dakota, he graduated from the university of South dakota 
with a degree in political science. 

erIC BuHle
NOAA Fisherie,s Northwest Fisheries Science Center 
Seattle, Washington, United States

Dr. Eric Buhle completed his Ph.D. at the University of Washington. His dissertation examined impacts of invasive 
species in Pacific Northwest estuaries using a combination of field studies and modeling. He is currently a Natural 
Research Council postdoctoral fellow at the Northwest Fisheries Science Center, where he works on population and 
community dynamics with a focus on salmon.

JOHn BurKe
General Manager, Southern Southeast Regional Aquaculture Association 
Ketchikan, Alaska, United States

Dr. John Burke has been involved in Alaska salmon fisheries for 38 years. His experience began on the lower Yukon 
River, processing salmon with local residents. He was employed by the State of Alaska as a fish pathologist, hatchery 
manager at a remote site in Prince William Sound, deputy and acting division director, and finally as chief fishery sci-
entist. Dr. Burke worked on diverse issues including the development of sockeye salmon culture, drafting a sustainable 
fisheries policy for the Board of Fisheries, and the US/Canada Pacific Salmon Treaty. Dr. Burke retired from the State 
in 1998, and has been the General Manager of Southern SE Regional Aquaculture Association for the past 12 years

CraIG BuSaCK
NOAA Fisheries 
Portland, Oregon, United States

Dr. Craig Busack received his Ph.D. in genetics from the University of California at Davis. He has focused on hatch-
ery risk issues, primarily genetic, for most of his career. For over twenty years he worked as a research scientist and 
Chief Fish Scientist at the Washington Department of Fish and Wildlife. Key efforts at WDFW included the Yakima/
Klickitat Fisheries Project spring Chinook program and the Hatchery Scientific Review Group. In December 2009, he 
left WDFW to become a senior biologist in the NOAA Fisheries Northwest Region in Portland, where he is working 
on hatchery benefit/risk issues in the context of salmon recovery planning..

CHrISTOPHer CarTer
Oregon Department of Fish and Wildlife (retired) 
Portland, Oregon, United States

Dr. Chris Carter is a natural resource economist who retired from the Oregon Department of Fish and Wildlife 
(ODFW) after serving in that position for over 25 years, from 1978 through 2003. Among numerous other things, 
while at ODFW, Dr. Carter developed benefit-cost and economic impact models for fish hatcheries.
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davId ClOSe
University of British Columbia, Fisheries Centre and Department of Zoology, Aboriginal Fisheries Research Unit 
Vancouver, British Columbia, Canada

Dr. David Close is Director of the Aboriginal Fisheries Research Unit at the UBC-Fisheries Centre. Dr. Close is also 
faculty in the Department of Zoology. He is a citizen of the Cayuse Nation located on the Confederated Tribes of 
the Umatilla Indian Reservation. Dr. Close has been working in Aboriginal Fisheries for over 10 years. His research is 
focused on answering biological questions directed towards sustainable aboriginal fisheries. His current research focuses 
primarily on the ancient vertebrate, the lamprey which is a culturally important food to the aboriginal peoples along 
the west coast. He conducts interdisciplinary research in the areas of aquatic ecology, fish physiology, chemical ecology 
and integrating traditional knowledge and fisheries science.

PaTrICK COrCOran
Oregon Sea Grant 
Astoria, Oregon, United States

Patrick Corcoran is an OSU Sea Grant Extension faculty based in Astoria, OR. Pat works primarily in the area of 
coastal natural hazards, but has considerable experience designing and facilitating science policy workshops.

elIZaBeTH daly
Oregon State University, Cooperative Institute for Marine Resources Studies 
Newport, Oregon, United States

Ms. Elizabeth Daly of Oregon State University works cooperatively with NOAA fisheries on juvenile salmon in the 
marine environment. For the last 7 years, she has examined juvenile salmon trophic habits along with marine survival, 
prey field dynamics and food quality.

SerGeI dIdenKO
Sakhalin Salmon Initiative 
Yuzhno-Sakhalinsk, Sakhalin, Russian Federation

Sergei Didenko holds degrees in nautical navigation and water transport operations.  He has worked since 1974 in several 
capacities in the Russian fishing business, including as an assistant ship’s captain.  From 2004-2008, he served as Head 
of the Sakhalin Regional Fisheries Department.  Currently, Sergei is the managing director of the Sakhalin Salmon 
Initiative, where he uses his extensive knowledge of the Russian fisheries sector for Pacific salmon conservation.

andreW dITTMan
Northwest Fisheries Science Center, NOAA Fisheries Physiology Program 
Seattle, Washington, United States

Dr. Andy Dittman is a research biologist in the Physiology Program at NOAA Fisheries’ Northwest Fisheries Science 
Center. Dr. Dittman has been studying the olfactory physiology and behavior of fishes, particularly salmonids, for over 
20 years. He received a B.A. in Biochemistry from Dartmouth College and a Ph.D. in Fisheries/Pharmacology from 
the University of Washington. The primary focus of his work is directed at understanding the neurobiological and be-
havioral basis of olfactory imprinting and homing in Pacific salmon. Current studies include development of molecular 
assays for imprinting, experiments to determine the timing of imprinting and appropriate juvenile rearing and release 
strategies to minimize straying, and field studies examining the efficacy of hatchery acclimation facilities.
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Karl enGlISH
LGL Limited 
Sidney, British Columbia, Canada

Karl is a fisheries scientist with 29 years of professional experience working with LGL Limited on Pacific salmon 
fisheries. Karl has spent most of his career designing and implementing studies to improve the quality and quantity of 
information available for the management and assessment of Pacific salmon and steelhead stocks. Karl has conducted 
projects throughout BC, and in Washington State, Alaska and the Yukon. He has designed catch monitoring programs 
for commercial, sport and First Nation fisheries; directed multi-year studies to assess fish distribution, abundance and 
migration behavior in coastal waters and large river systems; and provided expert advice to First Nations, industry, 
NGO’s, university researchers and all levels of government.

MaTTHeW FOy
Department of Fisheries and Oceans Canada, Salmonid Enhancement Program 
Canada

Matthew Foy has a BSc. in Zoology from the University of British Columbia and has worked at the Department of 
Fisheries and Oceans Canada since 1980. He’s currently the Senior Biologist for the Resource Restoration, Lower 
Fraser Area, Salmonid Enhancement Program. He has had career assignments throughout coastal British Columbia 
focusing on salmon habitat restoration and enhancement and community based hatchery and stewardship programs. 
He has been Involved with the development of many of the community hatchery programs in North Coast BC, north 
of Douglas Channel, including Haida Gwaii (Queen Charlotte Islands), during the 1980’s and 1990’s. He has been as-
signed to the Lower Fraser River area exclusively since 1995.
 

JulIe Gardner
Dovetail Consulting 
Vancouver, British Columbia, Canada

After completing her Ph.D. in geography on coastal conservation in New Zealand, Julie Gardner taught at McGill 
University and the University of British Columbia. She continues as an Adjunct Professor in the School of Community 
and Regional Planning at UBC. In 1991 she launched Dovetail Consulting as one of the founding Principals. Her 
areas of specialization include marine conservation, protected area policy and governance, First Nations resource co-
management, community-based stewardship and collaborative processes. Julie has worked on several projects connected 
with DFO’s Wild Salmon Policy and has co-authored reports on the impacts of aquaculture and enhancement on wild 
salmon. In all her work Julie aims to bring calm, compassion and clarity to challenging environmental issues. She enjoys 
outdoor pursuits from her home bases in Vancouver, BC and on Galiano in the Southern Gulf Islands.

Judy GOrdOn 
US Fish and Wildlife Service, Abernathy Fish Technology Center 
Longview, Washington, United States

Judy Gordon is currently the Center Director at U.S. Fish and Wildlife Service, Pacific Region, Abernathy Fish 
Technology Center (Center) in Longview, WA. She provides coordination, planning, direction, guidance, and review 
of the activities in the Center’s Applied Research Programs in Nutrition, Conservation Genetics, Ecological Physiology, 
and Landscape Modeling.  As the largest of eight Service research facilities nationwide, its mission is to provide scientific 
leadership in scientifically-based management of trust aquatic resources through the development of new or retooling 
of existing concepts, strategies, and techniques to solve problems in aquatic resource management and conservation. 

SuSan Hanna
Oregon State University, Agricultural and Resource Economics 
Corvallis, Oregon, United States

Susan Hanna is professor of marine economics at Oregon State University, affiliated with the Coastal Oregon Marine 
Experiment Station and with Oregon Sea Grant. Her research and publications are in the area of marine economics and 
policy, with an emphasis on fishery management, ecosystem-based management and institutional design. Dr. Hanna 
has served as a scientific advisor to a number of public agencies, including the National Oceanic and Atmospheric 
Administration, National Marine Fisheries Service, Pacific Fishery Management Council and the Northwest Power 
and Conservation Council. She was a member of the National Research Council Committee on Protection and 
Management of Pacific Northwest Anadromous Salmonids.
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WIllIaM Heard
Marine Salmon Interactions Program, Auke Bay Laboratories 
Juneau, Alaska, United States

Bill is Manager of Marine Salmon Interaction (MSI) at Auke Bay Laboratories (ABL). He provides management and 
leadership for a variety of research programs focused on Alaska’s salmonids and their ecosystems. Research activities 
include stock enhancement technologies, hatchery-wild stock interactions, life history and genetics studies, freshwater 
and marine survival, as well as marine ecological surveys. Bill has served on a number of government panels including 
the Governor’s Fishery Council which helped develop the framework for Alaska’s successful stock enhancement hatch-
ery program. He has a MS Degree in Fisheries from Oklahoma State University and is currently active in the Pacific 
Salmon Commission (PSC) and North Pacific Anadromous Fish Commission (NPAFC).

ray HIlBOrn
University of Washington, School of Aquatic and Fishery Sciences 
Seattle, Washington, United States

Dr. Ray Hilborn is a professor in the School of Aquatic and Fishery Sciences, University of Washington, specializing 
in natural resource management and conservation. He teaches courses in fisheries stock assessment and risk analysis, 
and has co-authored two books, including “Quantitative fisheries stock assessment” with Carl Walters in 1992 and 
has published over 200 peer reviewed articles. He serves on the Editorial Boards of 7 journals. He has been a member 
of the Ocean Studies Board of the National Research Council, and the Scientific Advisory Panel for the Presidents 
Commission on Ocean Policy. He has received numerous awards, including the Volvo Environmental Prize. He is a 
Fellow of The Royal Society of Canada.

JIM HuMPHreyS
Fisheries Director – Americas, Marine Stewardship Council 
Seattle, Washington, United States

Jim Humphreys joined the Marine Stewardship Council in 1999.  MSC has developed the world’s leading environ-
mental standard for certifying sustainable and well-managed fisheries.  As Fisheries Director - Americas, Jim represents 
the MSC’s programs to a variety of fisheries groups in North America, Latin America and the Caribbean.  Humphreys 
has a B.S. degree in Fisheries Science from Oregon State University and an M.S. degree in Natural Resources from the 
University of Wisconsin.   Previously, Humphreys worked for 20 years with Sea Grant Marine Advisory Programs in 
Michigan and Washington and with the seafood industry on the west coast of North America.

MaSaHIde KaerIyaMa
Hokkaido University, Faculty of Fisheries Sciences 
Hakodate, Hokkaido, Japan

Dr. Masahide Kaeriyama is a professor of Fisheries Science at Hokkaido University and an affiliate professor at the 
University of Alaska – Fairbanks. Previously, Dr. Kaeriyama worked as a research scientist and then Chief Scientist at 
the National Salmon Hatchery, Fisheries Agency of Japan. He has received a number of awards, including the Progress 
Fisheries Science Award from the Japanese Society of Fisheries Science (2006). He is currently a member of the 
IUCN Salmonid Specialist Group and serves on advisory and scientific panels for the North Pacific Marine Science 
Organization (PICES). Dr. Kaeriyama received his doctoral degree in Fisheries Sciences from Hokkaido University, 
Japan.

alexander Kaev
Sakhalin Research Institute of Fisheries & Oceanography (SakhNIRO), Department of Salmon Research 
Yuzhno-Sakhalinsk, Sakhalin, Russian Federation

Dr. Alexander Kaev graduated from the Fisheries Institute and came to Sakhalin Island to work at the Sakhalin 
Research Institute of Fisheries and Oceanography in 1972. In 1983, he defended his master’s thesis on chum salmon 
ecology. In 2002, he defended his doctoral thesis entitled “Peculiarities of chum salmon reproduction relating to size-
age structure.” Presently, he is the Head of the Department of Salmon Research in SakhNIRO. Dr. Kaev has a series of 
publications, including more than 90 scientific works.
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KaTHryn KOSTOW
Oregon Department of Fish and Wildlife, Ocean Salmon and Columbia River Programs 
Clackamas, Oregon, United States

Ms. Kathryn Kostow has been with Oregon Department of Fish and Wildlife for twenty years, working in wild fish 
conservation and management. Her areas of emphasis include hatchery and harvest risk assessment, population sta-
tus assessment, and fish biodiversity and biogeography. She holds degrees from the University of Minnesota and the 
College of Idaho.

Sara laBOrde
Washington Department of Fish and Wildlife; Chair of the North American Salmon Stronghold Partnership 
Olympia, Washington, United States

Sara LaBorde is Special Assistant to the Director of Washington Department of Fish and Wildlife and serves as Chair 
of the North American Salmon Stronghold Partnership   Her focus is statewide salmon recovery, hatchery and harvest 
reform.  Her diverse 27-yr career has also included serving as Regional Director for the Department’s Coastal region 
and Special Assistant to Washington’s Wildlife Commission; restoring trout streams and improving state forest lands 
in Wisconsin; and starting Oklahoma’s Project WILD - wildlife education program.  LaBorde received B.S. and M.S. 
degrees in Natural Resource Management from University Wisconsin – Stevens Point.

Paul luMley
Columbia River Inter-tribal Fish Commission 
Portland, Oregon, United States

Babtist (Paul) Lumley, a member of the Yakama Indian Nation and 23-year veteran of American Indian policy, is 
Executive Director of CRITFC. He returned to the Columbia Basin after serving as the executive director of the 
National American Indian Housing Council (NAIHC) in Washington DC and prior to that, Lumley worked at 
CRITFC as the Watershed Department manager. Wy-Kan-Ush-Mi Wa-Kish-Wit, “Spirit of the Salmon,” is the tribal 
vision to restore salmon in the Columbia River basin and its message is simple, “Put the fish back in the river and 
protect the habitats where they live.” From goal-driven research related to genetics and hatchery practices, to on-the-
ground projects, the tribes are taking their long-sought place in research and innovative project implementation.

vICTOr MarKOvTSev
Pacific Research Institute of Fisheries and Oceanography  
Vladivostok, Primorsky, Russian Federation

Victor Markotsev graduated from Far Eastern State University in 1970 with a specialty in hydrobiology and ichthy-
ology. He was an Assistant Researcher in the Department of Ichthyology until 1975 and then worked at the Pacific 
Research Institute of Fisheries and Oceanography (TINRO) as a Senior Scientist.  He worked as Deputy Director for 
Science of a mariculture research institute from 1980-1988 and then led research on Far East salmon as department 
head for two years. From 1990 to 2004, he served as head of the Department of International Scientific and Technical 
Department, TINRO. He has been the Senior Research Fellow of aquaculture since 2005 and is the author of 100 
scientific papers.

JIM MarTIn
Berkley Conservation Institute, Pure Fishing  and Jarden Corporation 
Mulino, Oregon, United States

Jim Martin is currently Conservation Director for the Berkley Conservation Institute, a branch of Pure Fishing. He 
was with the Oregon Department of Fish and Wildlife for thirty years. During that time he spent six years as Chief 
of Fisheries and three years as Salmon Advisor to Governor John Kitzhaber where he led the team that developed the 
Oregon Plan for Salmon and Watersheds. Jim has a Bachelors Degree in Wildlife and Masters Degree in Fisheries from 
Oregon State University. Jim is Chairman of the Board of the Theodore Roosevelt Conservation Partnership. He is 
also a science advisor for the Doris Duke Foundation and the Northwest Sportfishing Industry Association.
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yaSuyuKI MIyaKOSHI
Salmon and Freshwater Fisheries Research Institute 
Eniwa, Hokkaido, Japan

Dr. Yasuyuki Miyakoshi is a researcher at the Hokkaido Salmon and Freshwater Fisheries Research Institute with the 
Local Independent Administrative Agency and Hokkaido Research Organization. Dr. Miyakoshi’s current research 
includes stock assessment and forecast of Hokkaido salmon (chum, pink and masu), monitoring activity for population 
dynamics, age structure, hatchery programs and conservation activity for wild salmon.

STeve MOFFITT
Alaska Department of Fish and Game, Region Two, Commercial Fisheries Division 
Cordova, Alaska, United States

Steve Moffitt is a research biologist with the Commercial Fisheries Division of the Alaska Department of Fish and Game 
in Cordova. He has been working on salmon and herring projects in Prince William Sound since the late 1980s.

MITSuHIrO naGaTa
Salmon and Freshwater Fisheries Research Institute 
Eniwa, Hokkaido, Japan

Dr. Mitsuhiro Nagata is a director at the Department of Salmon Fisheries at the Hokkaido Fish Hatchery with the 
Department of Fisheries and Forestry of the Hokkaido Government. Dr. Nagata’s current research includes population 
dynamics and forecasts of Hokkaido salmon (chum, pink and masu), monitoring activity for population dynamics, age 
structure, hatchery programs and conservation activity for wild salmon. He also is involved with forum activity for the 
restoration of wild freshwater fish and better habitats.

SeTH naMan
NOAA Fisheries, Southwest Region 
Arcata, California, United States

Mr. Seth Naman earned a B.S. at Oregon State University and an M.S. in fisheries biology from Humboldt State 
University. He has worked on various salmon and steelhead research projects in the Pacific Northwest. Most recently, 
Mr. Naman has been working in the Klamath River Basin with the National Marine Fisheries Service, focusing on 
the topics of hatcheries and water use.

Jay nICHOlaS
North America Salmon Stronghold Partnership Program Manager, Wild Salmon Center 
Portland, Oregon, United States

Jay Nicholas brings 30 years of distinguished experience as a fisheries biologist to the Wild Salmon Center, where he 
manages the North American Salmon Stronghold Partnership Program. Jay’s work as a fisheries scientist within Oregon 
agencies included the Department of Fish and Wildlife, the Governor’s Office, and the Watershed Enhancement Board. 
His fisheries expertise is founded on a technical and intuitive understanding of wild Pacific salmon and historical man-
agement paradigms. Jay’s fisheries policy work included leading a team of scientists and stakeholders who produced the 
Oregon Plan for Salmon and Watersheds.

davId l. G. nOaKeS
Professor & Senior Scientist, Fisheries & Wildlife Department and Oregon Hatchery Research Center, Oregon State University 
Corvallis, Oregon, United States

Since 2005 David has been a Professor & Senior Scientist at the Fisheries & Wildlife and Oregon Hatchery Research 
Center, Oregon State University. Prior to that he was Assistant, Associate, Full Professor and Acting Chair, Zoology. 
David has also served as Director of the Axelrod Institute of Ichthyology, University of Guelph, Canada.
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TOdd PearSOnS
Department of Natural Resources, Grant County Public Utility District 
Beverly, Washington, United States

Dr. Todd Pearsons received his M.S. and Ph.D. degrees in Fisheries Science from Oregon State University. Dr. Pearsons 
is currently the lead hatchery scientist for Grant County PUD’s hatchery mitigation, which includes captive brood-
stock programs for critically endangered species and harvest augmentation of one of the healthiest Chinook salmon 
stocks in the U.S. He was formerly the director of the Washington Department of Fish and Wildlife’s Hatchery/Wild 
Interactions Unit and serves as an Affiliate Associate Professor at the University of Washington and a Research Associate 
at Central Washington University. Dr. Pearsons has spent over 25 years investigating, speaking, and writing about the 
interrelationships of biota in aquatic ecosystems.

GuIdO raHr
President and Chief Executive, Wild Salmon Center 
Portland, Oregon, United States

Mr. Rahr earned a Masters of Environmental Studies from Yale University and has 22 years of experience developing 
programs for regional and international conservation organizations. Before coming to the Wild Salmon Center in 1998, 
he was the Associate Director of Oregon Trout, where his work won the President’s Fisheries Conservation Award 
from the American Fisheries Society. Mr. Rahr has also worked as a consultant for the United Nations Development 
Programme where he led the development of the Kamchatka Salmon Conservation and Sustainable Use Project, and 
the Rainforest Alliance where he worked on Amazon fish conservation projects. From 1985 to 1990 he worked with 
the Nature Conservancy and later Conservation International as a Programme Officer working to establish and sup-
port protected areas in the Mexican tropics. Mr. Rahr is a member of World Conservation Union (IUCN) Salmon 
Specialist Group.

PeTe rand
Senior Conservation Biologist, State of the Salmon 
Portland, Oregon, United States

Pete received his B.A. from Colgate University, and his M.S. and Ph.D. from the State University of New York College 
of Environmental Science and Forestry.  He has been the Conservation Biologist with the State of the Salmon pro-
gram since 2003.  He currently holds the position of Chair of the International Union for the Conservation of Nature 
(IUCN) Salmonid Specialist Group.  Pete started his salmon research career studying the effects of introduced Pacific 
salmon in the Laurentian Great Lakes.  Since that time he has been involved in numerous research and conservation 
efforts in freshwater, estuary and marine ecosystems. 

Paul ranKIn
Fisheries and Oceans Canada, Salmon in Aquatic Ecosystems Branch, Pacific Biological Station 
Nanaimo, British Columbia, Canada

Paul Rankin has been working on Canadian sockeye stocks on Vancouver Island, central coast (Rivers and Smith Inlets),  
Haida Gwaii, Babine Lake, northern Transboundary and most recently in the Canadian portion of the Okanagan Basin.  
He graduated from the University of Victoria and went on to complete a Masters degree at the University of British 
Columbia.  Specifically Dr, Kim Hyatt and I have been looking at freshwater processes that influence the survival and 
production of sockeye during their first year of lake residence.  During this period we’ve developed acoustic and trawl 
census procedures that have allowed the creation of a unique 30 year data set. 

GreG ruGGerOne
Natural Resources Consultants, Inc 
Seattle, Washington, United States

Dr. Greg Ruggerone has been conducting research on salmon in Alaska and the Pacific Northwest since 1979. Most of 
his research involves factors affecting salmon survival. Lately, he has been intrigued by the strong interactions between 
pink salmon and other salmon species.
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vladIMIr SaMarSKIy
Sakhalin Basin Fisheries Management and Preservation of Aquatic Biological Resources (FGU) 
Yuzhno-Sakhalinsk, Sakhalin, Russian Federation

Dr. Vladimir Samarskiy studied at the Kaliningrad Technical Institute for the Fishery Industry and Economy, Water 
Bioresources and Aquaculture, where he graduated in 1994. He completed postgraduate studies at Moscow State 
University of Technologies and Management where he specialized in hydrobiology. He defended his dissertation, en-
titled “Size and scale structure of chum salmon fry reproduced artificially,” in 2005. From 1996 - 2007, he was a Fish 
Breeding Specialist at the Okhotsky Salmon Hatchery, Sakhalin Island. In 2007, he moved to FGU “Sakhalinrybvod” 
as Deputy Chief and First Deputy Chief; since 2008, he has served as the Chief of the Department.

dOnald G. SaMPSOn
Confederated Tribes of the Umatilla Indian Reservation) 
Pendleton, Oregon, United States

Donald G. Sampson has been the Executive Director of the Confederated Tribes of the Umatilla Indian Reservation 
in northeastern Oregon since 2003. He is an enrolled member of the CTUIR with Walla Walla tribal heritage. He 
was previously Executive Director and before that, Watershed Manager, of the Columbia River Inter-Tribal Fish 
Commission. He has also served as Chairman of the Board of Trustees of the CTUIR.  He graduated from the 
University of Idaho with a Bachelors degree in Fisheries Resource Management and has held numerous advisory 
and elected board positions. In 2002, the Ford Foundation named Mr. Sampson as a recipient of the Leadership for a 
Changing World award.

MarK SCHeuerell
NOAA Fisheries Service, Northwest Fisheries Science Center 
Seattle, Washington, United States

Dr. Mark Scheuerell is a research fisheries biologist with NOAA Fisheries and an affiliate assistant professor in the 
School of Aquatic and Fisheries Sciences at the University of Washington. Dr. Scheuerell uses a variety of quantitative 
approaches to investigate how both natural and human drivers affect Pacific salmon and the aquatic ecosystems they in-
habit. Some of his work is retrospective and some is specifically aimed at forecasting future responses. Examples include 
estimating effects of hatchery practices on wild populations, forecasting climate-induced shifts in marine survival and 
examining how juvenile migration timing affects their survival to adulthood.

MICHael SCHMIdT 
Fish Programs, Long Live the Kings 
Seattle, Washington, United States

Michael Schmidt is the Director of Fish Programs for Long Live the Kings (LLTK), a Seattle-based nonprofit focused 
on projects and partnerships that compel coordinated, scientifically-credible, and transparent changes to harvest, hatch-
ery, and habitat management to protect and restore wild salmon. Michael has been involved in hatchery reform since 
2001, starting as an assistant to the facilitator of the Puget Sound and Coastal Washington Hatchery Reform Project 
(2001-2004). Since 2006, he has been the facilitator for the US Fish & Wildlife Service Hatchery Review Team, ap-
plying hatchery reform to all the federally funded hatchery programs in Idaho, Oregon, and Washington. Michael also 
oversees LLTK’s supplementation and fisheries enhancement projects based out of the organization’s two hatcheries 
and helps coordinate the Hood Canal Steelhead Project. Michael holds a Master of Marine Affairs from the University 
of Washington. 

STeve SCHrOder
Washington Department of Fish and Wildlife Fish Program, Science Division  
Olympia, Washington, United States

Dr. Steve Schroder is a research scientist with the Washington Department of Fish and Wildlife. His current areas of 
interest include the reproductive ecology of salmonid fishes, initiating and evaluating recovery efforts for ESA-listed 
salmonids, deciphering salmonid life-histories via microchemistry analyses and developing and using fish marking tools 
such as strontium and thermal otolith marking.
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BIll SMOKer
School of Fisheries and Ocean Sciences, University of Alaska Fairbanks (retired) 
Juneau, Alaska, United States

Bill Smoker is an Alaskan salmon biologist. His research is on local adaptation and outbreeding depression as well 
as on culture techniques. He retired in ‘09 from UA Fairbanks where he’d been director of fisheries in Juneau. He’s 
a member of the boards of directors of Prince William Sound Aquaculture Corporation in Cordova and the Sitka 
Sound Science Center. He’s a reviewer for the NW Power and Conservation Council and was a member of the 
Hatchery Scientific Review Group.  He earned his BA (Biology) at Carleton College, and his MS (Oceanography) 
and PhD (Fisheries) at Oregon State University.

JaCK a. STanFOrd 
Flathead Lake Biological Station, University of Montana 
Polson, Montana, United States

Jack A. Stanford is the Jessie M. Bierman Professor of Ecology and Director of the Flathead Lake Biological Station at 
The University of Montana, where he has worked since 1971. The Biological Station is a multi-disciplinary research 
and education center with 7 resident faculty and some 50 staff members including graduate students and post-doctoral 
scholars. Professor Stanford is well known for his research on natural and cultural interactions of large catchment eco-
systems. He has published 150 juried papers and books in limnology and ecology since receiving his PhD from the 
University of Utah in 1975 and has graduated 13 PhD and 28 MS students. He is most noted for his long-term studies 
of the 18,200 km2 Flathead River-Lake ecosystem in Montana and British Columbia. In 1999 Dr. Stanford began 
extensive work on a suite of observatory salmon rivers in Kamchatka, Argentina, Alaska, and British Columbia; the 
research focuses on cross-site comparisons of the effects of marine nutrient subsidies on floodplain ecology. Professor 
Stanford teaches field ecology for undergraduates at FLBS in summers, a very popular, outdoor course. He is a board 
member of the Wild Salmon Center, Portland, Oregon, that is devoted to conservation of salmon rivers around the 
Pacific Rim. He has served on many national and international science review panels and editorial boards concerning 
the ecology and conservation of rivers and salmonid fishes. In June, 2004, Professor Stanford received the Award of 
Excellence of the North American Benthological Society, the leading professional society in the world concerned with 
river ecosystems.

rOy a. STeIn
Ohio State University, Professor, Department of Evolution, Ecology, and Organismal Biology 
Columbus, Ohio, United States

Dr. Stein is professor emeritus of Evolution, Ecology, and Organismal Biology at The Ohio State University and 
Director of the Aquatic Ecology Lab.  He earned his BS Degree from the University of Michigan (1969), his MS from 
Oregon State University (1971), and his PhD from the University of Wisconsin (1975), beginning at OSU as an assis-
tant professor in 1976.  Establishing a long-term research partnership with the Ohio Division of Wildlife, capturing > 
$10 M in funding from a diverse set of granting agencies, and publishing > 100 papers in the peer-reviewed literature 
are just some of his career highlights.  In concert with colleagues and students, his research has provided insights into 
stocking terminal predators, reservoir ecosystem functioning, and the role of exotics in Lake Erie.  Most recently, he 
has had the opportunity to contribute to the Great Lakes Fishery Commission, where rigorous science informs sea 
lamprey control and fishery management.

CHrISTOPHer TaTara
NOAA, Northwest Fisheries Science Center 
Manchester, Washington, United States

Dr. Chris Tatara has worked for the National Marine Fisheries Service since 1999, and joined the Behavioral Ecology 
Team at the Northwest Fisheries Science Center as a research biologist in 2002. He conducts field and laboratory re-
search on the behavioral ecology of steelhead, including differences between hatchery and wild populations, ecological 
interactions between hatchery and wild fish, and the environmental and genetic mechanisms that account for differ-
ences and influence interactions. Dr. Tatara also participates in collaborative research efforts, including an ecosystem-
scale project studying the effectiveness of conservation hatcheries for the recovery of threatened steelhead populations 
in Hood Canal, Washington.
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GaBrIel TeMPle
Washington Department of Fish and Wildlife 
Ellensburg, Washington, United States

Mr. Gabriel Temple is a Washington Department of Fish and Wildlife biologist that currently leads the non-target taxa 
monitoring program of the Yakima/Klickitat Fisheries Project in the Yakima Basin, Washington. He was trained as an 
aquatic ecologist at Central Washington University and has applied his knowledge of aquatic interactions science to his 
profession for the last decade. The results of his work are contributing to one of the most holistic and extensive evalu-
ations of supplementation as a tool for enhancing fish populations in the Columbia Basin.

HIrOKaZu uraBe
Salmon and Freshwater Fisheries Research Institute 
Eniwa, Hokkaido, Japan

Dr. Hirokazu Urabe is a researcher at the Salmon Fisheries Division of the Salmon and Freshwater Fisheries Research 
Institute, the Local Independent Administrative Agency and Hokkaido Research Organization. His current research 
includes conservation and management of wild salmon populations (masu and chum) through habitat restoration. Dr. 
Urabe also is involved with the restoration of--and improved habitats for--wild, freshwater fish.

rOBerT WalTOn
NOAA Fisheries, Salmon Recovery Division 
Portland, Oregon, United States

Mr. Rob Walton is the Assistant Regional Administrator for Salmon Recovery for NOAA Fisheries. In previous 
endeavors, Mr. Walton worked on salmon issues for the Public Power Council, was the Acting Ombudsman for the 
State of Alaska and worked for the Washington State Senate Energy and Utilities Committee in Olympia, Washington. 
He has a degree in engineering and a master’s degree in science and public policy, both from the University of 
Washington.

laurIe WeITKaMP
NOAA Fisheries, Northwest Fisheries Science Center 
Seattle, Washington, United States

Dr. Laurie Weitkamp has been a researcher at NOAA Fisheries’ Northwest Fisheries Science Center since 1992. She 
has spent over a decade working on the scientific basis for Endangered Species Act listings for coho salmon, which 
include evaluating the potential influence of hatchery production on wild populations. In recent years, her work has 
returned to the field of estuarine and marine ecology of Pacific salmon, at both juvenile and adult stages. As part of this 
shift, since 2006 she has led a research project sampling the outmigration of yearling smolts from the Columbia River 
estuary. Dr. Weitkamp’s other research interests include salmon bioenergetics, salmon’s estuarine-marine transition, and 
Pacific salmon life history diversity.

JaMeS WInTOn
US Geological Survey, Fish Health Section, Western Fisheries Research Center 
Seattle, Washington, United States

Dr. Laurie Weitkamp has been a researcher at NOAA Fisheries’ Northwest Fisheries Science Center since 1992. She 
Dr. James “Jim” Winton is Chief of the Fish Health Section at the USGS Western Fisheries Research Center in Seattle, 
where he heads a team of scientists, technicians, post-doctoral researchers, graduate students and visiting scientists 
working on the ecology and epidemiology of infectious diseases of fish. Dr. Winton is also an Affiliate Professor in the 
School of Aquatic and Fishery Sciences at the University of Washington and serves on various national and interna-
tional organizations involved in aquatic animal health. He is the author of more than 150 scientific publications.
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OleG ZaPOrOZHeTS
Kamchatak Research Institute of Fisheries and Oceanography (KamchatNIRO) 
Petropavlovsk-Kamchatsky, Kamchatka, Russian Federation

Dr. Oleg Zaporozhets graduated as a junior scientist from the Chemical and Biological Department of the State 
University, Kalinin in 1978. From 1978 through 1981, he was with VNIRO, Moscow. Since then, he has been a sci-
entific researcher in the Kamchatka Research Institute of Fisheries & Oceanography (KamchatNIRO). He received his 
Ph.D. in Biology in 2002 after completing his dissertation entitled: “Behavioral, physiological and ecological aspects of 
artificial reproduction of Pacific salmon.” His main areas of research focus on Pacific salmon in Kamchatka and include: 
behavioral, physiological and ecological aspects of artificial reproduction; poaching as a threat; and population status 
and dynamics. He has published more than 120 scientific works.

lev ZHIvITOvSKy
Lab of Genetic Identification, Institute of General Genetics 
Moscow, Russian Federation

Lev Zhivotovsky is the head of the Lab of Genetic Identification at the Institute of General Genetics in Moscow as 
well as a professor with the Biology Department at Sakhalin University. Mr. Zhivotovsky has more than 220 publica-
tions and his many honors include: Honored Scientist, nominated by The Russian Federation’s Government (2004); 
Paper of the Year, nominated by The Lancet Journal (2003); The Russian Federation’s National Prize in Science and 
Technology (1996); Schmalhausen Prize in Evolutionary Biology (awarded by The Russian Academy of Science, 
1995). Mr. Zhivotovsky’s previous positions include: Visiting Professor, The Morrison Institute, Stanford Univ., CA; 
Adjunct Professor, The Centre for Human Genet., Edith Cowan Univ., Perth, Australia); Affiliate Professor, University 
of Alaska Fairbanks, Juneau, Alaska, USA. 

SerGeI ZOlOTuKHIn
Marine Research Institute, Khabarovsk branch 
Khabarovsk, Russian Federation

Dr. Zolotukhin is the Head of the Pacific Salmon Resources Laboratory, and monitors salmon stocks in the coastal 
rivers of Khabarovsk Territory and the Amur River basin. He makes forecasts of Total Available Catch for the Russian 
salmon industry for a total coastal extent of 2500 km. He has contributed to various conferences, symposia, seminars, 
and workshops in Russia, Japan, and the USA. His undergraduate specialty was in ichthyology and fish aquaculture 
and his PhD dissertation examined the status of salmonids in Primorye Territory. He is the author and co-author of six 
books and 80 scientific articles. 
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Hatchery supplementation programs are designed to boost nat-
ural production; however, it can be difficult to evaluate the 

success of these programs.  This study is an on-going investigation 
of relative reproductive success of steelhead (Oncorhynchus mykiss) 
spawning in nature, based on pedigrees constructed for hatchery-
reared and natural steelhead.  We genotyped adult steelhead that 
returned to the weir and were released upstream to spawn naturally 
on Little Sheep Creek.  We also typed adult rainbow trout (O. 
mykiss) in the system, and determined the parentage of sampled 
progeny including parr, smolts, and returning adults.  Initial results 
for parr indicated the relative reproductive success of hatchery fish 
was significantly less than that of their natural counterparts (30-
60%).  Adult-to-adult returns showed results similar to those found 

with juveniles, suggesting the measured lower relative reproductive 
success of hatchery-reared O. mykiss is the result of interactions 
before the parr stage (i.e., differences in mating behavior, or survival 
of resulting embryonic stages).  These supplementation hatchery 
fish are genetically similar to wild, yet they exhibit a substantial 
decrease in fitness based on parentage analysis.  Differential survival 
and behavior of offspring and/or spawning adults may all contrib-
ute to diminished fitness in hatchery-reared salmon.  Despite com-
plications presented by these potentially confounding factors, the 
analysis of these adult returns closes the life history loop in this sys-
tem, and takes us a step closer to understanding why natural origin 
O. mykiss typically out-perform their hatchery counterparts.

A Sisyphean challenge?  Steep selection gradients impede supportive breeding in Snake River steelhead recovery
ewann Berntson1, Paul Moran2

1Northwest Fisheries Science Center, Port Orchard, WA, United States, 2Northwest Fisheries Science Center, Seattle, WA, United States

Photoperiod at emergence and ration after ponding were var-
ied in Yakima River spring Chinook salmon (Oncorhynchus 

tshawytscha) to test the hypothesis that seasonal timing of emer-
gence and growth during early stages of development alter seasonal 
timing of smolting (under-yearling or yearling) and age of male 
maturation (age 1 or age 2).  Fish reared under conditions to ad-
vance fry emergence and accelerate growth had the greatest varia-
tion in the seasonal timing of smolting and the highest rates of early 
male maturation with most males maturing at age 1 (35-40%).  In  
contrast, fish with delayed emergence and slow growth had the 
least variation in phenotypes with most fish smolting as yearlings in 

the spring and no age-1 male maturation.  Growth (not emergence 
timing) altered rates of age-2 male maturation.  Results of this study 
demonstrate that altering egg and alevin development, as is often 
done in hatcheries through changing incubations temperatures, 
can profoundly affect later life history transitions and the range of 
phenotypes within a spring Chinook salmon population.  There 
are obvious opportunities for domestication selection in hatchery 
rearing programs provided by mismatches of smolting and release 
timing and by production of early maturing males (not used in 
hatchery breeding protocols) induced solely by altering thermal re-
gimes experienced by eggs and alevins during incubation.

Implications of differing emergence times for life history variation and selective mortality of hatchery and wild spring 
Chinook salmon
Brian Beckman1, Dina Spangenberg2, Don Larsen1, Deb Harstad2

1NOAA Fisheries, Seattle, WA, United States, 2University of Washington, Seattle, WA, United States

Poster Session abstracts
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To best manage Eagle Creek National Fish Hatchery we com-
pared summer rearing densities in two similar streams, Eagle 

Creek which received a release of hatchery salmonids and North 
Fork Eagle Creek which did not.  Also, we determined if residual 
hatchery winter steelhead (Oncorhynchus mykiss) were present in 
these streams, and if so, the potential impact on mesohabitat selec-
tion and distribution of naturally produced salmonids.  Coho salm-
on (O. kisutch) densities were highest in North Fork Eagle Creek.  
Age 0 winter steelhead density was highest in upper Eagle Creek.  
Residual hatchery steelhead were located only in Eagle Creek and 
rearing in the same 15 mesohabitat units as the majority of wild 
fish populations.  The probability of occurrence for all species in 
Eagle Creek, regardless of origin, was highest near the hatchery.  

Densities of all species in Eagle Creek either had no relationship 
or a positive relationship, with the exception of residual hatchery 
winter steelhead density, which indicated a negative relationship 
with age 0 winter steelhead density.  With residual hatchery winter 
steelhead presence in only 15 sampled habitat units, we recommend 
future effort be focused in areas with known populations to deter-
mine if a distinct relationship between populations exists.  From 
these data it is unclear if residual hatchery steelhead are affecting 
densities, distributions, and mesohabitat selection of wild salmo-
nids.  However, while we were unable to detect any direct impacts 
of residual hatchery fish on the wild population, these results do 
suggest a potential for ecological interaction between hatchery and 
wild populations.

The Southern California Steelhead (Oncorhynchus mykiss) 
Distinct Population Segment (DPS) was first listed as endan-

gered in 1997.  Impassable barriers currently preclude steelhead 
from spawning in greater than one-third of streams historically oc-
cupied by southern California steelhead.  The National Marine 
Fisheries Service (NMFS) has developed a draft Recovery Plan that 
outlines a comprehensive recovery strategy.  Threat assessments for 
the species indicate that modification of existing passage barriers 
and changes in water storage and management are critical to steel-
head recovery.  Conservation hatcheries are one of the tools pro-
posed by fishery managers to help rebuild depleted populations, 
while minimizing genetic and ecological risks to the extant wild 
population.  A conservation hatchery is a nonconventional facility 
that propagates indigenous fish species collected from the wild that 

are later released to reproduce naturally in their natal watersheds.  
The strategy of collecting eyed embryos, rearing fish on growth 
profiles mimicking wild fish, and releasing captively reared steel-
head smolts and adults into the wild is a conservation hatchery 
practice that is currently being evaluated by NMFS in Washington’s 
Hood Canal.  With this strategy, all fish reproduce naturally in the 
wild, eliminating artificial spawning and associated unnatural selec-
tion for reproductive traits.  NMFS research evaluating the effects 
of conservation hatchery strategies on artificial steelhead propaga-
tion in a central California watershed have demonstrated no differ-
ences in run timing, size, or age of hatchery and naturally produced 
returning adults.  We evaluate the potential role of conservation 
hatcheries in the recovery of southern California steelhead, and 
provide guidance based on the best available science.

Density, distribution, and mesohabitat selection of juvenile wild salmonids and residual hatchery winter steelhead in 
Eagle Creek Basin, Oregon
William r. Brignon, Douglas E. Olson, Howard A. Schaller, Carl B. Schreck

US Fish and Wildlife Service, Vancouver, WA, United States

Southern California steelhead recovery planning:  Do conservation hatcheries have a role?
richard Bush, Penny Ruvelas

United States, National Marine Fisheries Service, Southwest Region, Protected Resources Division, Long Beach, CA
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The Warm Springs River supports the largest population of wild 
spring Chinook salmon (Oncorhynchus tshawytscha) in the 

Deschutes River drainage. Warm Springs National Fish Hatchery 
is located on the Warm Springs River in north-central Oregon 
and produces hatchery spring Chinook salmon for sport and tribal 
harvests. Current trends towards declining wild returns, increas-
ing pre-spawning mortality, and the lack of wild fish integration 
into hatchery broodstock have been a growing concern for resource 
managers. Releasing additional hatchery fish upstream to supple-
ment the wild population has been suggested; however, the ben-
efits and consequences of this management action are unknown. To 
gain a better understanding of the fate of spring Chinook salmon 
released upstream, we radio-tagged and released 61hatchery-origin 
adult spring Chinook over a two year period to study movement 

patterns, estimate survival, and approximate their spawning con-
tribution. Fish movements were tracked via fixed-wing and sta-
tionary radio-telemetry survey. ESRI’s ArcGIS software was used 
to analyze movement patterns and map fish distribution. Over the 
two year period, we found that 41% of tagged fish migrated down-
stream of the hatchery prior to spawning. We estimated that 46% 
of radio-tagged hatchery fish survived to spawning, and 23% of the 
tagged fish contributed to spawning. Additionally, we found that 
the distribution of hatchery fish differed from the distribution of 
redd counts on traditional spawning grounds. Continuing research 
is currently pending to compare the movement patterns of these 
hatchery fish to those of wild spring Chinook salmon in the Warm 
Springs River drainage

We used a graph-theoretic approach to evaluate the potential 
influence of hatchery fish on connectivity among popula-

tions of Chinook salmon (Oncorhynchus tshawytscha) and steel-
head (O. mykiss) in the Willamette and Lower Columbia rivers. We 
found dramatically increased connectivity when hatchery fish were 
present than when they were absent (assuming otherwise current 
conditions). Sensitivity analyses suggest that this result is strongly 
influenced by several parameters describing the rate of dispersal (aka 
“stray rate”), and the distance a fish is likely to disperse (dispersal 
kernel), which are both assumed to be higher for hatchery fish than 
for native fish. Compared to a pre-hatchery scenario, we found 

significant changes in the spatial structure of existing populations 
under current conditions. Specifically, connectivity was higher 
when hatchery fish were present, in spite of the countering effect 
of multiple dams that block passage for migrating fish. Such altered 
spatial structure (increased connectivity, reduced habitat area) could 
have evolutionary implications. For each species, we identify which 
hatchery (as currently operated) has the largest potential to influ-
ence the spatial structure of the metapopulation. These analyses can 
suggest which native populations are key to the resiliency of these 
threatened and endangered fish, and can therefore guide conserva-
tion decisions.

Distribution and survival of adult hatchery spring Chinook salmon radio-tagged and released upstream of Warm 
Springs National Fish Hatchery 2008-2009
Trevor Conder1, David Hand1, Jens Lovtang1, Doug Olson1

1US Fish and Wildlife Service, Vancouver, WA, United States, 2Confederated Tribes of the Warm Springs Reservation of Oregon, Warm Springs 
Reservation, OR, United States

Influence of hatcheries on the spatial structure of Chinook salmon and steelhead populations in the Willamette and 
lower Columbia rivers
aimee Fullerton1, Steve Lindley2, George Pess1, Blake Feist1, Paul McElhany1

1NOAA Northwest Fisheries Science Center, Seattle, WA, United States, 2NOAA Southwest Fisheries Science Center, La Jolla, CA, United States
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The Columbia River treaty tribes have been actively involved 
in efforts to reestablish coho salmon (Oncorhynchus kisutch) 

populations within their ceded areas in the mid and upper Columbia 
basin – the native populations having been extirpated from the basin 
above McNary Dam.  The Yakama Nation has enacted reintroduc-
tion programs in the Yakima, Wenatchee and Methow rivers, as has 
the Nez Perce Tribe in the Clearwater River.  These programs were 
initiated by stocking juveniles produced from a lower river hatchery 
stock (Eagle Creek National Fish Hatchery, Estacada, Oregon), fol-
lowed by continued supplementation with progressive integration 
of in-basin adult returns into the program’s hatchery broodstock.  
However, not only was the original stock of out-of-basin origin, 
it had also been in a segregated hatchery program for well over 15 
generations, and could be considered as being highly domesticated.  

In light of concerns associated with deleterious effects of hatchery 
rearing on the natural fitness potential of a salmon stock, many 
would question whether the stock retained the genotypic and phe-
notypic capacity to reestablish a naturally productive population.  
Nonetheless, the reintroduced hatchery smolts not only return as 
mature adults to these rivers, but they also successfully spawn, and 
their natural progeny are returning in generally increasing num-
bers.  There have been dramatic increases in both annual escape-
ment and in total redd counts in each of these subbasins.  It would 
appear that accumulated domestication effects within this out-of-
basin hatchery stock are being reduced by the effects of broodstock 
management and by natural selective forces, creating populations of 
increasing natural productivity.

The Alaska Department of Fish and Game is mandated by 
the State to manage fishery resources by the sustained yield 

principle. Three factors are important for harvesting salmon in a 
sustainable fashion, including the maintenance of healthy habitats, 
well-managed harvests that allow escapement to spawning areas, 
and the maintenance of genetic diversity in wild populations to 
retain adaptive potential. The straying of hatchery fish into natural 
spawning areas represents a threat to the genetic integrity of a wild 
population. However, the extent of straying of hatchery fish into 

wild populations is difficult to measure, because not all ‘straying’ 
results in genetic mixing between hatchery and wild fish. Some fish 
probe non-natal streams but move to another stream to spawn. As 
a result, a marked fish, recorded in a non-natal stream, may or may 
not represent genetic straying. This poster represents an attempt to 
clarify commonly used terms and to define various aspects of stray-
ing. Improved working definitions of straying should aid studies de-
signed to assess the genetic effects of straying on wild populations.

The Confederated Tribes of the Warm Springs Reservation of 
Oregon and the US Fish and Wildlife Service implemented a 

hatchery adult outplanting program in Shitike Creek, a tributary of 
the Deschutes River in central Oregon. The goal of the outplant-
ing program was to increase natural production of spring Chinook 
salmon (Oncorhynchus tshawytscha) by releasing adult hatchery 
fish from Warm Springs National Fish Hatchery (NFH) into the 
stream and allowing them to spawn naturally. Radio-telemetry data 
indicated that hatchery fish actively searched for spawning locations 

and constructed redds. Redd counts increased during the outplant-
ing program, and pedigree analysis of outmigrant juveniles showed 
that outplanted fish successfully spawned. Hatchery fish appeared 
to select suitable habitat for redd construction, with 15 of 16 out-
planted females observed on redds producing juvenile migrants. 
Outplanting hatchery adults into the stream increased natural 
production and may be a strategy for reintroducing fish into areas 
where wild populations have been extirpated. The long term ef-
fectiveness of such a strategy needs to be evaluated.

Are hatchery effects forever? - Use of hatchery stocks to reintroduce extirpated coho salmon to the mid and upper 
Columbia Basin
Peter F. Galbreath1, Michael A. Bisbee, Jr.1, Cory M. Kamphaus1, Todd Newsome1

1Columbia River Inter-Tribal Fish Commission, Portland, OR, United States, 2Nez Perce Tribe – Fisheries Resource Management, Lapwai, ID, 
United States, 3Yakama Nation - Mid-Columbia Fisheries Program, Peshastin, WA, United States, 4Yakama Nation - Yakima Klickitat Fisheries 
Program, Toppenish, WA, United States

Stable isotopic signatures of otoliths in identifying the origin of anadromous fish
Stewart Grant, Chris Habicht, Alaska Department of Fish and Game, Anchorage, AK, United States

Adult hatchery fish in the stream: An evaluation of an outplanting program to increase natural production
David Hand1, Jens Lovtang2

1US Fish and Wildlife Service, Vancouver, WA, United States, 2Confederated Tribes of the Warm Springs Reservation of Oregon, Warm Springs, OR
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In male Chinook salmon (Oncorhynchus tshawytscha) age of 
maturation is phenotypically plastic occurring at age-1 (preco-

cious parr), -2 (minijack), -3 (jack), -4 or -5 years.  Precocious parr 
and minijacks are thought to forgo migration to the ocean as smolts 
in favor of remaining in the headwaters to employ a “sneaking strat-
egy” to fertilize eggs during mating. Hatchery rearing practices may 
increase the incidence of these early maturing phenotypes beyond 
natural levels. Plasma levels of the steroid 11-ketotestosterone (11-
KT) provide a reliable physiological indicator of the initiation of 
the male maturation process and can be used to quantify minijack 
rates in salmon populations. We monitored minijack prevalence in 
hatchery and wild spring Chinook salmon from the Yakima River, 
Washington.  From 2003 to 2009 we quantified minijack rates and 
gender ratios in the hatchery population just prior to release and 

then during outmigration at a smolt trap 230 km downstream. 
Major conclusions: 1) approximately 40% of all male fish released 
are minijacks; 2) a significant number of hatchery minijacks migrate 
downstream; 3) among migrants, minijack rates of hatchery fish 
are approximately 10 fold that of wild fish; 4) downstream gender 
ratios favor females for both hatchery and wild fish suggesting that 
for both groups a significant proportion of males remain upstream 
or juvenile outmigration survival favors females;  5) Hatchery mini-
jacks may interact significantly with wild fish; and 6) Smolt-to-
adult return rates (SAR’s) can be impacted by this variation in age 
of maturity since these fish are not smolts being released, but pre-
cociously maturing adults.

A progressive program at Warm Springs National Fish Hatchery 
(Oregon) was evaluated to determine if genetic differenc-

es in performance between hatchery and wild Chinook salmon 
(Oncorhynchus tshawytscha) had been avoided.  Management (>20 
years) included restricting hatchery (H) fish from spawning in the 
wild and that on average, 10% of the broodfish were local-wild (W) 
stock. We created three crosses: HxH, WxW, and HxW (H-females 
x W-males) to examine genetic and maternal effects.  All crosses 
were released together as unfed fry and tested under hatchery rear-
ing (HR) or natural rearing (NR, Metolius River) environments.  
We used DNA profiling to identify fish for comparing survival, 
growth, and migration timing of juveniles or adults (hatchery only).  
Despite similar growth performance (juveniles and adults) we found 
important differences between crosses in both experiments.  In the 

HR experiment data collected from juveniles during a volitional 
fall release (October-November) showed that WW fish migrated 
at 2-3 times the rate of HH fish (HW fish intermediate).  Adult 
returns (HR study) showed that survival was 35% greater for HH 
progeny than for WW progeny with HW intermediate.  Finally, 
trapping data from the NR experiment showed that immediately 
after release (1-3 days) WW fry migrated in greater numbers than 
other crosses.  The differences observed in both experiments sug-
gest the hatchery population has genetically diverged from the an-
cestral wild population despite a concerted effort by managers to 
avoid change.  However, the level of domestication (adaptation to 
the hatchery program) likely would have been even greater without 
this effort. 

Minijack prevalence in wild and hatchery spring Chinook salmon of the Yakima River, Washington
deborah Harstad1, Brian Beckman2, Donald Larsen2

1School of Aquatic and Fishery Sciences, University of Washington, Seattle, WA, United States, 2Northwest Fisheries Science Center, NOAA 
Fisheries, Seattle, WA, United States

Genetic differences in juvenile migration and adult return between hatchery and wild Chinook salmon from the Warm 
Springs River, Oregon
Michael Hayes1, Reginald Reisenbichler1, Stephen Rubin1, Sewall Young2, Lisa Wetzel1, Karl Stenberg1

1US Geological Survey, Western Fisheries Research Center, Seattle, WA, United States, 2Washington Department of Fish and Wildlife, Molecular 
Genetics Laboratory, Olympia, WA, United States
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The purpose of this project was to determine the ecological 
and genetic interactions between a hatchery stock of steel-

head (Oncorhynchus mykiss) raised at Eagle Creek National Fish 
Hatchery for harvest and a US Endangered Species Act threatened 
steelhead population in Eagle Creek, Oregon.  We evaluated adult 
returns, hatchery smolt releases, abundance and habitat selection of 
juvenile fish, and genetics of hatchery and wild origin steelhead. 
During the study, adult and juvenile steelhead were radio-tagged 
and monitored using mobile and fixed telemetry stations, snorkel 
and habitat surveys were conducted on Eagle Creek and North 
Fork Eagle Creek, and health and genetic samples were collected 
from hatchery and naturally produced fish.  From our findings, we 
concluded that hatchery fish may pose an ecological risk to wild 

steelhead in Eagle Creek, particularly at the juvenile/smolt stage. 
The occurrence of non-migrating and presence of residual juvenile 
hatchery steelhead in upper and lower Eagle Creek was confirmed 
through radio-telemetry and snorkel surveys.  We found that hatch-
ery residuals made up approximately nine percent of the yearling 
stream population and one percent of the subyearling stream popu-
lation of steelhead.  Although no displacement of wild fish was 
documented, the abundance of hatchery residuals may still pose a 
risk to the wild steelhead in Eagle Creek.  Additionally, telemetry 
data indicated that less than 25% of radio-tagged adult hatchery fish 
returned to Eagle Creek National Fish Hatchery for broodstock 
collection. Genetic analysis indicated that in some years natural 
production was influenced by naturally spawning hatchery fish.

Chinook salmon (Oncorhynchus tshawytscha) have been ob-
served in small numbers, for over 50 years, in many of the 

small tributary streams that feed into Puget Sound south of the 
Tacoma Narrows Bridge.  Observations do not predate the release 
of hatchery-reared Chinook salmon, so the origin of the Chinook 
presently observed in these streams remain unknown.  The extent 
of hatchery-origin fish among the Chinook salmon observed in 
South Puget Sound tributary streams was assessed using existing 
hatchery release and spawning ground survey records.  Hatchery 
mark rates from the Regional Mark Information System (RMIS) 
Database were compared with mark sampling recovery rates from the 
Washington Department of Fish and Wildlife (WDFW) Spawning 
Ground Survey Database to see if similar mark rates existed be-
tween the two groups.  Although the hatchery mark rates exceeded 

mark recovery rates of fish observed during spawning ground sur-
veys in most instances, mark sampling recovery data revealed that 
the majority of carcasses observed had clipped adipose fins or coded 
wire tags, suggesting an extensive presence of hatchery-origin fish 
among the Chinook salmon observed at these streams.  This might 
indicate that these fish are primarily present due to previous or cur-
rent releases of hatchery Chinook salmon in South Puget Sound.  If 
this assumption is correct, designating these streams as critical habi-
tat would not prove beneficial in aiding the recovery of the Puget 
Sound Chinook salmon evolutionarily significant unit (ESU) and 
could pose unintended consequences for the co-managers, WDFW 
and Western Washington Treaty Indian Tribes, responsible for man-
aging the salmonids present in these streams.

Ecological and genetic interactions between hatchery and wild steelhead in Eagle Creek, Oregon
Maureen Kavanagh1, William Brignon1, Doug Olson1, Susan Gutenberger2, Andrew Matala3, William Ardren3

1United States, US Fish and Wildlife Service, Columbia River Fisheries Program Office, Vancouver, WA, 2United States, US Fish and Wildlife 
Service, Lower Columbia River Fish Health Center, Willard, WA, 3United States, US Fish and Wildlife Service, Abernathy Fish Technology Center, 
Longview, WA

The extent of hatchery-origin fish among fall Chinook salmon observed in south Puget Sound tributary streams
Kevin Kennedy1, Scott Steltzner2, Amy Cook1

1The Evergreen State College, Olympia, WA, United States, 2Squaxin Island Tribe, Shelton, WA, United States
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The potential differences between hatchery and wild salmon 
are of interest since large numbers of hatchery fish are released 

to supplement wild populations of salmon and steelhead trout 
(Oncorhynchus mykiss). Most of the work has been focusing on 
genetic effects of hatchery fish and physiological, morphological, 
and behavioral differences at release (1+) between hatchery and 
wild populations. We test the hypothesis that difference(s) between 
hatchery and wild steelhead exist as early as the egg stage, as a 

consequence of differences in egg size by comparing morphology 
and behavior of individual fish during ontogeny. We predict that 
differences in egg size between hatchery and wild fish will be re-
flected in early development, growth rate and behavioral differ-
ences and subsequent differences in size and degree of smolting. 
Our study may also identify hatchery practices that could benefit 
steelhead hatcheries by reducing the differences between hatchery 
and wild steelhead smolt.

Hatchery supplementation has the potential to influence not 
only the abundance of a targeted salmon population but also 

to alter the spatial distribution of spawning within that population. 
To understand the effects of hatchery supplementation on spawn-
ing distribution, we analyzed nearly three decades of spatially and 
temporally continuous spring Chinook salmon (Oncorhynchus 
tshawytscha) redd data in the Yakima River basin. Redd numbers 
increased for both the supplemented (Upper Yakima River) and 
unsupplemented (Naches River) populations during the post-
supplementation period, but increases were greater for the supple-
mented population. Our analysis also suggested that the spatial 

distribution of natural spawning has been altered by supplementa-
tion. Specifically, the density and proportion of redds and natu-
rally spawning adults increased in the vicinity of the hatchery after 
supplementation was initiated. The proportion of wild spawners 
also changed in two upper Yakima River tributaries after supple-
mentation, with the number of wild fish increasing in the Teanaway 
River, a site where supplementation fish were released, and decreas-
ing in the Cle Elum River, a site with no hatchery fish releases. 
These results suggest that metapopulation spatial dynamics may be 
impacted by hatchery supplementation. 

Beginning in 2003, West Coast salmon genetics laboratories 
undertook an ambitious goal of creating a coast-wide stan-

dardized genetic database for Chinook salmon (Oncorhynchus 
tshawytscha).  Supported by the Pacific Salmon Commission, the 
database and web application was to serve shared, microsatellite 
and single-nucleotide-polymorphism (SNP) data for known-origin 
baseline populations, as well as unknown mixed fishery and ecologi-
cal samples (mixtures).  The role of the database would be similar to 
RMIS or PTAGIS in providing a common resource for the research 
and management communities, except that it would be specifically 
tailored to genetic stock identification (GSI) and genetic mixture 
analysis.  The project described here is guided by the Pacific Salmon 
Commission’s two GSI workshops (2007), Washington Department 
of Fish and Wildlife’s follow-up workshop (2008), and subsequent 

meetings of the West Coast GSI collaborative (2009).  In the last 
PSC funding cycle, we completed upload of new genetic data and 
created automated error trapping scripts that help assure data qual-
ity and expedite release of new data.  We implemented journaling 
to track changes, powerful query features, and an intuitive editing 
tool that allow users to manipulate locations on a map or change 
individual attributes.  In aggregate, these new features truly bring 
the database to fruition, providing a powerful tool for a broad range 
of fishery management applications.  We focus here on Chinook 
salmon GSI but we also serve genetic data for other salmon spe-
cies, and we recognize the general utility of these new resources for 
ecological and populations genetics, as well as conservation, resto-
ration, and recovery.

Consequences of egg size in hatchery and wild steelhead trout
Camille leblanc1, David Noakes1 ,2, Skúli Skúlason3, Sigurdur Snorrason4

1Oregon State University, Corvallis, OR, United States, 2Oregon Hatchery Research Center, Alsea, OR, United States, 3Hólar University College, 
Department of Aquaculture and Fish Biology, Saudarkrokur, IS, Iceland, 4University of Iceland, Faculty of Life and Environmental Science, 
Reykjavik, IS, Iceland

Abundance and distribution of spring Chinook salmon redds in the Yakima River basin before and after 
supplementation
darran May1, Mark Johnston2, Mary Moser3, Donald Larsen3, David Fast2, Andrew Dittman3

1University of Washington, Seattle, WA, United States, 2Yakama Nation, Toppenish, WA, United States, 3Northwest Fisheries Science Center, 
Seattle, WA, United States

From habitat use to harvest impacts:  Shared, interagency, genetic data for Pacific salmon species support ecological 
studies that focus on differences among populations
Paul Moran, United States, Northwest Fisheries Science Center, Seattle, WA
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The Oregon Hatchery Research Center investigates differences 
between hatchery and wild fishes, in relation to the manage-

ment and conservation of native species.  We test conventional 
hatchery procedures and experimental analyses under controlled 
environmental conditions. We address questions about the repro-
ductive success of hatchery and wild fish, the influences of early 
experience on survival and behavior, the relative importance of ge-
netic and environmental influences on behavior, and the possible 
effects of domestication in hatcheries. We study both hatchery and 
wild fishes, in natural and simulated stream channels, conventional 
hatchery tanks, raceways and in various observation chambers in 
a controlled aquatic laboratory. Our studies include genetic ped-
igree analyses of mate choice and spawning success in steelhead 
(Oncorhynchus mykiss), coho (O. kisutch) and Chinook salmon 

(O. tshawytscha), assessing the role of jack males in mating, and re-
lating genetic parentage to survival and growth of juveniles. Foods, 
feeding behavior and trophic relationships are critical elements of 
the life history of salmonid fishes. We are studying the growth and 
survival of salmonids raised on experimentally formulated diets, 
compared to their siblings raised on natural foods under simulated 
field conditions. We use stable isotopes in mucus and tissue samples 
to determine food web structure, and to assess the impacts of carcass 
placement programs in coastal salmon streams. We apply knowl-
edge from these feeding studies to investigations of the behavior 
and physiology of salmon and steelhead smolts. We are tagging and 
tracking individual juveniles to determine the factors that regulate 
smolting success in wild and hatchery steelhead and Chinook.

Over 18 million anadromous salmonids with coded-wire tags 
have been released from National Fish Hatcheries in the 

Columbia River Basin from brood year 1999 through brood year 
2006. Many of the hatcheries are located hundreds of miles from the 
ocean. Spring Chinook (Oncorhynchus tshawytscha) is the most 
widely raised species. Coho (O. kisutch), steelhead (O. mykiss), and 
both tule and upriver bright fall Chinook are raised at fewer loca-
tions, with fall Chinook being raised only in the lower basin. A 

previous paper and poster showed recoveries through brood year 
1998, and accounted for recoveries from the release of over 80 mil-
lion coded-wire tagged fish. It showed recovery patterns through-
out the basin with a high degree of fidelity to hatchery release sites. 
This new poster will look at recoveries from releases of brood year 
1999 through 2006, including some record breaking returns, non 
standard management practices, and compare this information to 
the previous period of brood year 1989 through 1998.

Hatchery production of chum salmon in Southeast Alaska 
increased from 8.7 million fry released at eight locations in 

1980, to 380 million fry released at 21 locations in 2008. High 
rates of straying of hatchery fish into streams would make it difficult 
for fisheries managers to monitor wild chum salmon populations 
through standard survey techniques, thereby reducing the ability of 
the Alaska Department of Fish and Game (ADF&G) to formulate 
meaningful escapement goals and test whether those goals are being 
met. Limited sampling conducted by ADF&G between 1995 and 
2007 indicated that streams near major hatchery chum salmon re-
lease sites were likely to contain high proportions of stray hatchery 
fish. In 2008, ADF&G began a focused three-year effort to sample 

wild chum salmon index streams throughout Southeast Alaska for 
hatchery chum salmon strays. Results from all samples collected 
since 1995 indicate that streams within 50 km water distance from 
hatchery release sites are likely to contain high proportions of stray 
hatchery fish-nine streams located within 50 km of release sites in 
which sample sizes were greater than 50 fish had an average sample 
proportion of more than 50% hatchery fish. For 13 streams over 50 
km from the nearest release site in which sample sizes were greater 
than 50 fish, the average sample proportion dropped to less than 
3%. ADF&G will continue to assess the impact of stray hatchery 
chum salmon on the wild chum salmon monitoring program, chum 
salmon escapement goals, and the health of the resource overall.

The Oregon Hatchery Research Center: A laboratory in a natural environment
david noakes, Oregon State University, Corvallis, OR, United States

An evaluation of freshwater recoveries of fish released from national fish hatcheries in the Columbia River Basin, and 
observations of straying - An update
Stephen Pastor, United States, US Fish and Wildlife Service, Vancouver, WA

Hatchery Chum Salmon Straying into Southeast Alaska Wild Stock Index Streams
andrew Piston, Alaska Department of Fish and Game, Ketchikan, AK, United States
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Monitoring efforts in the interior Columbia River basin verify 
whether restoration actions benefit managed fish popula-

tions.  In the Entiat River (Washington, USA), instream habitat 
restoration structures were installed to enhance juvenile rearing 
habitat, particularly for Chinook salmon (Oncorhynchus tshawyts-
cha) and steelhead (O. mykiss).  The presence of hatchery-derived 
coho salmon (O. kisutch) at low but increasing densities presents 
an additional competitor for space.  To complement large-scale, 
census-based monitoring in several treated and untreated reaches 
in this basin, I examined density-dependent individual growth and 
movement for both species in small-scale assays using a single treat-
ed and a single untreated reach.  Fish density declined substantially 
with time in both reaches.  Each responded differently to habitat 
structures with Chinook being substantially more abundant in the 

treated reach than in the untreated reach, but steelhead showing 
a more variable pattern. Change in fish density over time made 
estimates of density-dependent growth problematic, but I did find 
that movement patterns were both density- and habitat-dependent.  
Fish tended to move less frequently in the treated reach relative to 
the untreated reach, which is suggestive of higher habitat quality 
despite increased opportunity for competitive interactions.  The 
presence of hatchery-derived coho led to slightly lower growth rates 
for steelhead in pools in the treated reach, but did not affect habitat 
selection in the untreated reach.  My results suggest that micro-
habitat scale, within-reach studies of restoration treatments might 
be necessary to detect impacts to fish populations, although further 
analysis and more data are required to establish this conclusively.

The straying of hatchery produced salmonids has been shown 
to have negative ecological and genetic impacts on natu-

ral populations.  Recent Trinity River returns of adult steelhead 
(Oncorhynchus mykiss) produced at Trinity River Hatchery 
(TRH) have exceeded production goals.  Current TRH protocols 
require that all steelhead returns, regardless of natural/hatchery ori-
gin or spawning condition, be released back into the river once the 
weekly egg-take quota is achieved.  This provides TRH steelhead 
an additional opportunity to impact the natural system.  Our goals 
were to examine the rates and spatial distributions of TRH steel-
head that stray after an initial entry into hatchery spawning facilities, 
and examine rates of multiple returns to TRH.  During the 2009 
TRH steelhead spawning season, 473 PIT tags (N=448 effective 

tags) were implanted prior to release back to the Trinity River.  
Monitoring stations were installed near the mouths of Deadwood 
Creek and Rush Creek (the two most proximal tributaries below 
the hatchery), and the hatchery return ladder.  In 2010 our study 
was expanded to 801 PIT tags (N=733 effective tags), and one ad-
ditional station was installed in Grass Valley Creek (the next down-
stream tributary).  In 2009 we observed a total straying rate of 5.1% 
(n=23), and a hatchery return rate of 47.1% (n=211).  In 2010 we 
observed a total straying rate of 19.1% (n=140) and a hatchery re-
turn rate of 62.1% (n=455).  Deadwood Creek accounted for 56.5% 
(n=13) of all strays in 2009 and 72.9% (n=102) in 2010.  We also 
compared straying rates between males (2009=6.9%; 2010=25.9%) 
and females (2009=3%; 2010=8.3%).

Economic risk value estimates for North Pacific salmon 
(Oncorhynchus spp.) fisheries were needed to demonstrate the 

importance for protecting ecosystems and avoiding injurious con-
sequences at any juncture in a salmonid’s life cycle. Study resources 
allowed for making desk level, first order estimates of regional eco-
nomic income and employment associated with the salmon fisher-
ies. Alaska salmon fishing industry modeling information was relied 
upon to proxy missing characterizations for other countries. The 
511 million salmonid catch in the North Pacific in 2007 was the 
highest on a record and about 18 percent greater than the previ-
ous 5 years average. Total harvest value from commercial salmon 
fisheries in 2007 is estimated to be $USD 818 million.  Of the 

total $USD 3.0 billion personal income generated from the salmon 
fishing industry in 2007, 43 percent was in the U.S., 32 percent in 
Russia, and 23 percent in Japan.  Canada and Korea had two per-
cent of the summed economic contribution.  Harvesting and pro-
cessing jobs are estimated to be an equivalent 35 thousand in 2007 
in the North Pacific countries. Study area salmonid abundance by 
origin estimates show that hatcheries contribute 24 percent harvest 
value. Recommendations for further research include development 
of an international economic impact model to support policy delib-
erations among countries and compacts for regulations and possible 
mitigation to conserve natural production.

Short-term, small-scale studies of life history responses as tools for effectiveness monitoring of in-stream habitat restoration
Karl Polivka, Pacific Northwest Research Station, USDA Forest Service, Wenatchee, WA, United States

An assessment of Trinity River hatchery steelhead straying:  Climbing the ladder or climbing the creek?
Shane Quinn, Kyle De Juilio, United States, Yurok Tribal Fisheries, Weitchpec, CA

North Pacific salmon fisheries economic measurement estimates
Hans radtke, Cordova, AK, United States, Independent Consultant
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The Colville Tribes have embarked on a ten-year program to 
develop, test and deploy a variety of selective fishing gears for 

harvesting salmon and steelhead (Oncorhynchus mykiss) in the up-
per Columbia and Okanogan rivers for ceremonial and subsistence 
purposes.  Selective fishing gears are requisite tools for optimizing 
the harvest of hatchery-origin spring and summer/fall Chinook 
(O. tshawytscha), steelhead and sockeye (O. nerka) salmon while 
minimizing mortality to Endangered Species Act (ESA)-listed spe-
cies.  Selective fishing gears are also critical for achieving the Tribal 
objectives of reducing the proportion of hatchery-origin fish on 
spawning grounds and collecting local broodstock for the future 
hatchery program.
 After two years of testing, the use of a pocket purse seiner dem-
onstrated that harvesting large numbers of sockeye and hatchery 

summer/fall Chinook could be achieved while simultaneously re-
leasing wild Chinook with a 99.7% direct survival rate.  Beach sein-
ing demonstrated that wild Chinook could be released with a 98.8% 
direct survival rate while tangle nets demonstrated an 81% direct 
release survival.  Direct survival rates for wild steelhead released 
from the purse seine have been 100% and a direct survival rate of 
65% from tangle nets.  Fisheries are conducted in the Columbia 
and Okanogan rivers with water temperatures in the low to mid 60 
degrees Fahrenheit. 
 Testing will continue on purse seine, beach seine and tangle 
net gears.  Additionally, the Tribes intend to test hoop nets fished 
from platforms and pound net or modified reef net traps on the 
Columbia River and eventually a semi-permanent weir on the low-
er Okanogan River. 

Domestication is expected to increase fitness for hatchery rear-
ing but decrease fitness for natural rearing relative to local 

wild populations.  Consequences of domestication for performance 
on fitness-related traits are less well understood.  We compared 
progeny of hatchery (H) and wild (W) steelhead (Oncorhynchus 
mykiss) from the Clearwater River, Idaho.  Survival under hatchery 
rearing, including downstream migration after release, was higher 
for H than for W progeny for each of four year-classes.  Survival to 
outmigration or residualization in streams was lower for H than for 
W progeny for three year-classes and may have been for the fourth, 
supporting domestication as the cause of the survival differences.  
Growth was faster for H than for W progeny for all year-classes in 
hatcheries and for three but not the fourth year-class in streams.  

Furthermore, the growth advantage of H over W fish was less in 
both streams than in either hatchery.  We propose that this should 
be expected from domestication selection for fast growth because 
behaviors and physiology selected to promote growth in hatcher-
ies won’t work as well in streams.  Condition factor was higher for 
H than for W fish in hatcheries and in streams, and the difference 
in condition was of similar magnitude in both environments.  We 
propose that this might be expected from domestication selection 
for high condition because condition may be less dependent than 
growth on how successfully a fish interacts with its environment to 
obtain food.  Progeny groups also differed in downstream dispersal 
and maturation, possibly due to domestication.

Colville Tribes’ evaluation and deployment of live-capture, selective fishing gear
Michael rayton, United States, Confederated Tribes of the Colville Reservation, Omak, WA

Comparison of survival and fitness-related traits between hatchery and wild steelhead from the Clearwater River, 
Idaho:  Relation to expectations of domestication
Steve rubin, Reg Reisenbichler, US Geological Survey, Western Fisheries Research Center, Seattle, WA, United States
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The Pacific Salmon Foundation (PSF) has funded and supported 
small volunteer-operated hatcheries since its inception in 1989. As 
these hatcheries are tied to the mandate and operational capacity 
of Fisheries and Oceans Canada (DFO), each is led by enhance-
ment guidelines that are outlined by DFO’s Salmon Enhancement 
Program and intended to minimize the loss of genetic material.
 Many volunteer hatcheries are small facilities partially depen-
dent on external funding provided by PSF and its Community 
Salmon Program. These hatcheries contribute to the continuity of 
key salmonid lineages and preservation of wild genetic diversity. 
Volunteer hatchery production is coordinated with the larger com-
munity contract hatcheries and federally operated enhancement fa-
cilities, as well as public education and stewardship programs.
 Community volunteers and streamkeeper organizations are in-
volved in all aspects of stock enhancement and hatchery operation, 

from understanding local systems to run timing and smoltification. 
The volunteer operators are collectively working to use practic-
es that mimic their watersheds’ natural regimes and incorporate 
routines that reduce genetic homogeneity, disease transfer and 
domestication.
 These small hatcheries are a product of DFO’s Public 
Involvement Program (PIP), which provides some financial and 
technical support, but rely on volunteer efforts to continue func-
tioning. As a longstanding partner to PIP hatcheries and their vol-
unteers, PSF is helping build enhancement capacity and increase 
community involvement.
 Challenges due to volunteer attrition, funding, broodstock 
availability and aging infrastructure confront both PSF and volun-
teer stewards regularly.

This study was conducted to examine trophic interactions as a 
potential cause for the decline in harvests of wild chum salmon 

(Oncorhynchus keta) in Taku Inlet, Southeast Alaska. We exam-
ined diet and energy content of wild and hatchery chum salmon 
juveniles in 2004 and 2005. Juveniles were sampled in near shore 
habitats by beach seine and Kodiak trawl at locations in inner, mid-
dle, and outer Taku Inlet during outmigration April-June and in 
epipelagic habitat by Nordic trawl as they approached the Gulf of 
Alaska (Icy Strait) in June-July. Fish were frozen for calorimetry or 
preserved for diet analyses, and all otoliths were examined for hatch-
ery thermal marks. We used multivariate ordination techniques to 
examine for spatial and temporal interactions between hatchery 
and wild stocks (n=3123), including fish condition (weight, length, 

energy, moisture content, and stomach fullness indices) and diet 
(number, weight, and frequency of prey). In both years, hatchery 
chum salmon were initially larger and had greater energy content 
than wild fish, and diets were partitioned between the stocks in 
Taku Inlet. However, by June, energy values converged and di-
ets were indistinguishable between the stocks. The high feeding 
indices for both stocks and apparent lack of disadvantages suggest 
that any potentially negative, density-dependent interactions in the 
inlet must affect wild chum salmon very rapidly. Further analysis 
of paired samples may provide more trophic information related to 
abundance, size, and habitat in outer Taku Inlet, the location where 
stock interactions were greatest.

The role of community volunteers in salmon enhancement throughout British Columbia
Jim Shinkewski, United States, Pacific Salmon Foundation, Vancouver, BC

Lack of competition among wild and hatchery juvenile chum salmon in Taku Inlet, Southeast Alaska
Molly Sturdevant1, E. Fergusson1, C. Reese2

1Petropavlovsk, Russian Federation, Auke Bay Laboratories, Alaska Fisheries Science Center, NOAA Fisheries, 2Juneau, AK, United States, Alaska 
Department of Environmental Conservation
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Bodhichitta Winery
Passion for wine, compassion for others

LLTK envisions a Pacific 
Northwest where wild salmon 
swim in healthy rivers amidst 
strong communities and a 
thriving economy.

Learn more at www.lltk.org

Our projects aim to restore wild salmon and steelhead, supporting 
sustainable fisheries and functioning ecosystems: 

The Hood Canal Steelhead Project:  A ground-breaking scientific effort 
that uses conservation hatcheries to restore wild steelhead to Hood Canal 
rivers. 

The 21st Century Salmon and Steelhead Project:  A new approach 
to salmon management in Washington that helps integrate decisions about 
hatcheries, harvest, and habitat. 

The Pacific Region Federal Hatchery Review:  A systematic, science-
driven review of all federal Washington hatcheries, guided by the principles 
of hatchery reform. 

The mission of the Oregon Chapter of the 
American Fisheries Society is to improve the 
conservation and sustainability of Oregon fishery 
resources and their aquatic ecosystems for 
long-term public benefit by advancing science, 
education, and public discourse concerning 
fisheries and aquatic science and by promoting 
the development of fisheries professionals.

Making a Difference in 
Washington State 

The Salmon Recovery Funding Board offers grants to: 

• Restore habitat 
• Fix barriers to fish migration 
• Conserve wild lands 
• Monitor fish populations 
 

Results 

• Removed 220 barriers to fish migration, opening up 
more than 1,014 miles of habitat. 

• Restored 543 acres of wetlands, nearly 6,000 acres 
of estuaries, 2,521 acres of riparian areas, and 
11,526 acres of uplands. 

• Restored habitat in 188 miles of stream. 
• Protected 28,408 acres and 348 miles of stream 

habitat. 
• Installed 456 fish screens to keep fish in rivers and 

out of irrigation ditches. 
 

www.rco.wa.gov 



Coastal Science Serving California

www.csgc.ucsd.edu/

California Sea Grant
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The Marine Stewardship Council (MSC) 
works with fisheries, seafood companies, 
scientists, conservation groups and the  
public to help preserve fish stocks, the  
marine environment and fisheries-related 
livelihoods. Visit us at www.msc.org. Northwest Marine Technology, Inc. 

www.nmt.us 

Northwest Marine 
Technology provides top 
quality marking and 
tagging tools for fish and 
wildlife management and 
research. For over 35 
years, NMT has specialized 
in implant tags for live fish, 
crustaceans, reptiles, 
amphibians, and other 
aquatic animals in a 
manner that minimizes 
biological impact while 
providing clear and 
unbiased data.  
 
Please contact us if we can 
help with your project.  

Coded Wire Tags 

AutoFish System 

Visible Implant Elastomer 

Visible Implant Alpha 

Coastal Science 
Serving Oregon

seagrant.oregonstate.edu
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NW PUB STYLE CUISINE made with the finest, 
freshest, most sustainable, local ingredients.

AWARD-WINNING CRAFT BEERS on tap including 
Mirror Pond Pale Ale and Black Butte Porter along with 
our seasonal and experimental beers developed and 
brewed on site.

210 NW 11th Avenue
Portland’s Pearl District

503.296.4906
Call for Take Out!

DESCHUTESBREWERY.COM
View our Menu Online!

PORTLAND TOUCH_LAB
503.241.8300

ICEBREAKER - MERINO ACTIVE WEAR
Packs light. Odor Free. Cools in the heat. Warms in the cool.
Feel for yourself why merino is called the “miracle fiber” and 
receive 25% OFF by visiting our flagship Touch_Lab store in 
Portland’s Pearl district*
*This exclusive offer valid for State of the Salmon supporters only. Offer only 
valid at the Portland Touch_Lab store. Offer valid between May 4th - May 31, 
2010. Offer cannot be combined with ny other offer or promotion.

1109 W Burnside
(across from Powell’s Books)

Providing wild salmon from a selective 
in-river fishery on the Skeena River. 

Learn more at skeenawildsalmon.com
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TMTM

• Electrofishing Boats

• Backpack Electrofishers

• Fish Guidance Barriers

• Fish Counting Systems

• Electrofishing Training

NEW! Portable electroanesthesia system

• Invasive Species Control

And more...

FOR OVER 40 YEARS, AQUATIC RESEARCHERS, FISH CONSERVATION
AGENCIES AND THE FISH MANAGEMENT COMMUNITY HAVE RELIED 
ON US FOR HIGH-TECHNOLOGY PRODUCTS AND SERVICES

www.smith-root.com

(360) 573-0202 • 14014 NE Salmon Creek Ave., Vancouver WA, 98686 USA

Visit us at:
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