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Executive Summary 

 

This is the seventh annual report by the Oregon Hatchery Research Center (OHRC) Board to the 

Oregon Legislature, Oregon Department of Fish and Wildlife Director and the State Fish and 

Wildlife Commission.  Highlights of the report include: 

 

 Appointment of Board members by the ODFW Director; 

 

 Activities and focus of the Board in 2019; 

 

 Continued development and implementation of the OHRC communications plan; 

 

 Outreach and Education Activities; 

 

 Research activities conducted in 2019 by OHRC researchers and collaborators, with 

relationship to the Mission and Goals of the OHRC, including: 

 

o Continued implementation of the OHRC Research Plan which addresses three 

research focus areas: 

 

1. If and how the differences in mate selection between hatchery and wild 

fish influences the reproductive success of hatchery fish in the wild, and 

how practices could be improved to increase the reproductive success of 

hatchery fish; 

 

2. If and how hatchery rearing practices alter the selection of traits with 

resultant fitness consequences, and how hatchery practices could be 

altered to minimize hatchery versus wild fitness differences related to 

selection in the hatchery; 

 

3. If and how manipulation of hatchery rearing and water can improve 

olfactory imprinting by juvenile salmonids and homing of adults to their 

hatchery of origin. 

 

o Continued implementation of operational research at the OHRC, including but not 

limited to: 

 

1. Evaluation of pressure-induced triploidy as a management tool to 

genetically isolate hatchery summer steelhead. 

 

2. Evaluation of hatchery broodstock collection methods on the vulnerability 

to angling of Alsea River hatchery steelhead; 
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Introduction and Purpose of this Report 
 

This report fulfills the Oregon Hatchery Research Center (OHRC) Board’s requirement to report 

to the Legislative Assembly, the State Fish and Wildlife Director and the State Fish and Wildlife 

Commission each calendar year on the findings of research projects carried out by the OHRC, 

and any recommendations regarding current hatchery management practices based on OHRC 

research projects. 

 

This report constitutes the seventh report of the OHRC Board to the Legislative Assembly, the 

State Fish and Wildlife Director and the State Fish and Wildlife Commission. In this report, we 

detail the activities of the OHRC Board during the 2019 calendar year, with reference to past 

activities, describe the funding and implementation of the Research Plan for the OHRC as 

originally adopted by the OHRC Board in 2014, and relate scientific information and 

recommendations produced through research conducted at the OHRC in 2019.  This report also 

outlines the focus for the Board in 2020. 

 

The 2019 OHRC Board 
 

Per the direction in HB 34411 for establishing the OHRC Board, the Oregon Department of Fish 

and Wildlife (ODFW) Director is to appoint a 15 member board consisting of 12 voting 

members and 3 non-voting members. 

 

The 12 voting members shall represent the following interests: 

 

1) Oregon Salmon Commission 

2) Columbia River gillnet salmon fishery 

3) wild fish advocacy organizations (2 members) 

4) statewide sport angling organizations (2 members) 

5) agricultural industry 

6) coastal ports 

7) forest products industry 

8) the independent scientific community 

9) fish habitat restoration interests 

10) Oregon Indian tribes 

 

The 3 non-voting members of the board shall represent: 

 

1) Oregon Department of Fish and Wildlife 

2) Oregon State University 

3) federal agency related to fish management 

 

 

                                                           
1 https://www.dfw.state.or.us/fish/OHRC/docs/2013/HB_3441.pdf  

https://www.dfw.state.or.us/fish/OHRC/docs/2013/HB_3441.pdf
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Table 1 identifies the current OHRC Board members as of December 31, 2019, their position 

descriptions (group representation) and their designated terms.  The OHRC Board is currently 

led by Co-Chairs Brad Halverson and Kyle Smith. 

 

 

Table 1: OHRC Board members by interest group and term of appointment. 

 

Position Member Term 

Oregon Salmon Commission Dwight Collins 06/30/21 

Columbia River Gillnet Vacant 
 

Wild Fish Advocacy Brad Halverson 06/30/21 

Wild Fish Advocacy Kyle Smith 06/30/21 

Sport Angler Jack Smith 06/30/21 

Sport Angler Lindsay Ball 06/30/21 

Agriculture Ted Simon 06/30/20 

Coastal Ports Chuck Pavlik 06/30/20 

Forestry Scott Starkey 06/30/21 

Independent Science Steve Jacobs 06/30/21 

Habitat Restoration Andrew Dutterer 06/30/21 

Tribes Maureen Hess 06/30/20 

Federal Agency Craig Busack Indefinite, non-voting 

OSU Carl Schreck Indefinite, non-voting 

ODFW Bruce McIntosh Indefinite, non-voting 

 

OHRC Board Appointments and Resignations 

 

Andrew Dutterer was appointed to the OHRC Board in 2019 as representative of habitat 

restoration interests, filling the position previously held by Cam Parry.  ODFW has continued 

work to recruit a new Board member to represent the Columbia River gillnetters position, but 

received no applications in 2019 for this vacant position despite repeated public announcements 

by ODFW. 

 

OHRC Board Activities in 2019 

 

Overview 

 

The OHRC Board oversaw the implementation of the OHRC Research Plan throughout 2019 

with regular updates provided at each Board meeting.  The Board continued work during the year 

to implement a communications and outreach plan for the OHRC to bolster public support and 

funding for the work conducted at the OHRC. 
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Board Meeting Highlights 

 

The OHRC Board met during each quarter of 2019 to assess progress on research conducted at 

and through the Center, review and discuss scientific publications and other information 

pertinent to hatchery management, and attend to business related to Board governance and 

OHRC operation. 

 

On March 26, 2019, the Board met at the ODFW South Willamette Watershed District Office in 

Corvallis, Oregon.  After the meeting was called to order by co-chairs Brad Halverson and Kyle 

Smith, OHRC Outreach Coordinator and acting Facilities Manager Jen Krajcik provided an 

operations update to the Board, describing increased effort required to clear the OHRC settling 

ponds amid high sediment loads being delivered via Fall Creek from an upstream landslide.  Jen 

assumed Facilities Manager duties following the retirement of Joseph O’Neil, early in 2019.  Jen 

also provided an outreach update, and reported on planned student visits for the months of April, 

May and June.  Dr. Marc Johnson (ODFW) provided an update of ODFW activities related to the 

OHRC, including a report of participation by numerous ODFW staff in the annual meeting of the 

Oregon Chapter of American Fisheries Society, where he delivered a presentation on the OHRC 

“Biter Study” that evaluates the risks and benefits of angler assisted brood stock programs.  Later 

in the meeting, Marc presented this work to the Board.  Marc also related Oregon salmon run 

forecasts for 2019 and provided an OHRC budget update. 

 

Also at this meeting, Drs. David Noakes, Chris Holland (Blouin Lab), Heather Auld, and 

Michael Banks provided the Board with updates on their respective research projects, designed 

to address the priority research topics identified in the OHRC Research Plan2 by the Board.  The 

Board also received three presentations at this meeting: 1) a retrospective analysis of steelhead 

abundance in the Clackamas River by Ian Courtier (Mt. Hood Environmental) and Garth Wyatt 

(PGE); 2) an account of life history diversity in wild steelhead populations by John McMillan 

(Trout Unlimited); and 3) an overview of NOAA Fisheries’ approach to evaluating risk for 

hatchery programs by Board member Craig Busack (NOAA Fisheries).  Minutes from this 

OHRC Board meeting are available at: 

https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_03262019_Final.pdf  

 

The OHRC Board met on May 28, 2019 at the OHRC, near Alsea, Oregon.  After brief facilities 

and budget updates by Jen Krajcik and Marc Johnson, respectively, the Board received 

presentations from Ed Bowles, Bruce McIntosh, Scott Patterson and Marc Johnson (all ODFW), 

respectively describing currently unfavorable ocean conditions (for salmon production), status 

and trends of salmon stocks and ODFW’s approach to restoration, the role and efficacy of 

hatchery production amid current conditions, and opportunities for research and collaboration 

through the OHRC.  These presentations were followed by a round-table discussion by the 

Board, wherein Board members Scott Starkey, Lindsay Ball, Carl Schreck, Chuck Pavlik, Jack 

Smith, Ted Simons, among others, voiced their opinions about the past performance and future 

direction of research efforts at the OHRC.  Board members agreed that a focus on “quality” of 

hatchery fish should be a research priority for the OHRC.  Minutes from this OHRC Board 

                                                           
2 https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf  

https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_03262019_Final.pdf
https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf
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meeting are available at: 

https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_05282019_Final.pdf  

 

The OHRC Board met on September 3, 2019 at the OHRC, near Alsea, Oregon. Board co-chairs 

Kyle Smith and Brad Halverson called the meeting to order, and Jen Krajcik (ODFW) provided a 

facilities update for the OHRC, relating recent personnel changes and continued efforts at the 

center to deal with silt and debris from the landslide upstream from the Center.  Marc Johnson 

provided a budget update, citing an economic forecast of lower revenue to ODFW that could be 

used for research in the 2019-2021 biennium, and he described budget adjustments that 

researchers had made in response to the projection.  Previously, ODFW had projected for and 

committed $1.2 million toward OHRC research per biennium, but had to reduce this 

commitment in 2019 in response to a projected $900,000 revenue during 2019-2021. 

Dr. Johnson also reported on an upcoming publication that he and collaborators authored that 

describes OHRC-based research of triploid summer-run steelhead3.  He also reminded Board 

members of the procedure established for submitting research proposals to the OHRC, which 

entails review by a subcommittee of the Board. 

 

Laurie Weitkamp (NOAA Fisheries) delivered a presentation to the Board relating recent 

physical and biological changes to the northern Pacific Ocean, specifically a warming trend in 

the northern California Current that has negatively impacted salmon production.  Following 

Board discussion of her presentation, Board member Scott Starkey presented information and a 

series of photos that chronicled timber, river and land use practices, with particular focus on 

historic splash damming and the current state of rivers where this practice occurred.  He then 

initiated a discussion to address the definition of “fitness” as used in salmon research and 

management, which engaged various members of the Board, public and ODFW staff.  Other 

topics of discussion at this meeting included possible epigenetic mechanisms of fitness reduction 

in hatchery salmon and steelhead (led by Dr. Michael Blouin), and the potential use of 

hatchboxes for salmon and steelhead supplementation (led by Board member Chuck Pavlik).  

Research updates were provided by Drs. Maryam Kamran, Heather Auld, Michael Banks and 

Chris Holland.  Minutes from this OHRC Board meeting are available at: 

https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_09032019_Final.pdf  

 

The OHRC Board’s final meeting of the year occurred on December 3, 2019, and was held at the 

ODFW South Willamette Watershed District Office in Corvallis, Oregon.  Co-chairs Brad 

Halverson and Kyle Smith called the meeting to order, and delivered their opening remarks.  Dr. 

David Noakes followed their remarks with an update on the OHRC facility, as well as a report on 

education and outreach activities at the Center, which included the annual Fall Festival that 

hosted 130 visitors.  Dr. Marc Johnson provided an OHRC budget update that suggested research 

spending was in line with projected and recent ODFW revenue.  Co-chairman Brad Halverson 

led a discussion to address outreach opportunities that might serve to increase awareness of the 

OHRC and its mission, and Marc Johnson led a discussion of a 2014 paper, authored by Christie 

et al., that reviewed relative reproductive success studies of hatchery and wild salmon and 

steelhead.  Drs. David Noakes, Heather Auld, Michael Banks, Michael Blouin and Chris Holland 

provided updates to the Board regarding their ongoing research at the OHRC.  Minutes from this 

                                                           
3 https://www.sciencedirect.com/science/article/abs/pii/S016578361930205X  

https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_05282019_Final.pdf
https://www.dfw.state.or.us/fish/OHRC/docs/2019/OHRC_BoardMinutes_09032019_Final.pdf
https://www.sciencedirect.com/science/article/abs/pii/S016578361930205X
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meeting will be posted online at https://www.dfw.state.or.us/fish/OHRC/minutes.asp, pending 

approval by the Board at their first meeting in 2020. 

 

OHRC Board Focus for 2020 

 

The OHRC Board will continue to refine and expand its outreach and education efforts in 2020.  

The Board will also continue to advise ODFW, OSU and the OHRC Director on research 

priorities and opportunities to implement technologies developed through the OHRC.  The 

OHRC Board also plans to refine and actively exercise its role in reviewing research proposals 

that are submitted to the OHRC, likely to include re-establishment of an OHRC Board Research 

Subcommittee. 

The OHRC Mission 
 

The Mission of the Oregon Hatchery Research Center (OHRC) is “to be an internationally-

recognized leader in fisheries science, specializing in defining the mechanisms that may create 

differences between hatchery and wild salmonids, recommending management strategies to 

manage those differences while meeting fishery and conservation objectives, and educating 

Oregonians on the role and performance of hatcheries in supporting and protecting Oregon's 

native fish and fisheries”.4  

 

The three defined Goals of the OHRC are to: 

 

1. Understand mechanisms that may create differences between hatchery and wild 

fish.  
a. Determine the process and rate by which wild fish may change in the hatchery 

environment within and across generations.  

b. Determine the process, rate and pattern by which hatchery-produced fish adapt to 

the natural environment at each life history stage.  

c. Determine the possible genetic and ecological consequences of hatchery fish and 

their releases on native fish at each life history stage.  

 

2. Develop approaches to manage hatchery fish that conserve and protect native fish. 
a. Determine hatchery breeding, rearing and release practices that allow hatchery-

propagated fish to both contribute to fisheries and facilitate the conservation and 

recovery of naturally produced native fish.  

1. Identify possible effects, both locally and on a landscape scale, to natural 

ecosystems associated with different types and levels of hatchery 

production and identify approaches to manage these effects.  

2. Identify hatchery practices that may need to be altered in response to 

changes in the natural environment and other external factors.  

b. Identify breeding, rearing and release protocols that minimize possible adverse 

impacts on the natural ecosystem. 

                                                           
4 https://www.dfw.state.or.us/fish/ohrc/mission.asp  

https://www.dfw.state.or.us/fish/OHRC/minutes.asp
https://www.dfw.state.or.us/fish/ohrc/mission.asp
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c. Evaluate the effectiveness of producing hatchery fish, relative to other strategies, 

as a means to achieve commercial, recreational, conservation and ecological 

objectives. 

d. Determine the effects of hatchery operations (for example: flow alteration, 

effluent water quality, pathogens, migration and spawning distribution, etc.) on 

native fish, aquatic communities and their habitats. 

 

3. Educate and train students, fishery biologists, managers and the public on the 

relationship between hatchery and wild fish, the connection between fish and 

watershed, estuarine and ocean systems, and the implications for fish management 

and stewardship. 
a. Train the next generation of biologists and managers, ODFW and OSU staff 

through undergraduate, graduate, and continuing education programs and classes 

at the facility.  

b. Provide educational facilities and programs for K-12 students. 

c. Design and manage the facility to provide an environment of passive and active 

learning for visitors.  

d. Provide opportunities for educators and others to use the OHRC for meetings, 

workshops and programs that further public understanding of the relationship 

between fish and watershed health.  

e. Help facilitate and coordinate on the ground efforts of groups and individuals that 

have a key interest in our fisheries and fish management.  

f. Knowing that our wild and hatchery fish are a vital part of each Oregonian’s 

heritage, we will develop critical hatchery science to be used as applied 

knowledge for creating policy and management goals that strengthen, support and 

conserve our fish. 

g. Conduct outreach in the communities impacted by wild fish or hatchery release 

issues.  

h. Share research results through both publications and presentations on the local, 

state and international level.  

 

OHRC Activities in 2019   
 

Overview 

 

With reference to the Mission and Goals of the OHRC, the following activities and projects 

were developed at or through the OHRC in 2019: 

 

Goal 1 - Understand mechanisms that may create differences between hatchery and wild fish: 

1.a. Domestication selection project (steelhead) – Blouin et al. 

1.b. Steelhead wild surrogates project– Schreck, Noakes, Cogliati 

1.b. Chinook wild surrogates project – Schreck, Noakes, Cogliati 

1.c. Genetic propensity to be caught by anglers (“Biter Study”) – Johnson, Noakes et al. 

1.c. Homing by Chinook salmon telemetry study– Noakes, Dittman, Johnson, Kamran 
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Goal 2 - Develop approaches to manage hatchery fish that conserve and protect native fish: 

2.b. Mate choice –Banks, Auld, Noakes 

2.b., c. Effect of hatchery rearing conditions on steelhead behavior – Blouin, Holland 

2.b.,d.  Performance of sterile triploid steelhead  – Johnson, Dittman, Noakes 

2.d. Olfactory imprinting and homing (Chinook, steelhead)– Dittman, Johnson, ODFW, 

OHRC, Noakes, Kamran 

2.d. Geomagnetic imprinting and navigation (Chinook, steelhead) – Noakes, Putman, 

Scanlan, Pollock 

2.d. Life cycle monitoring (steelhead) – Clemens, ODFW, Noakes, Schreck, Sharpe 

2.a, d, d  Radio telemetry study of both wild-origin and hatchery-origin Chinook salmon 

in the Elk River 

 

Goal 3 - Educate and train students, fishery biologists, managers and the public on the 

relationship between hatchery and wild fish, the connection between fish and watershed, 

estuarine and ocean systems, and the implications for fish management and stewardship: 

 

3.a. The OHRC hosted student interns from local community colleges for technical 

training and research experience – including a workshop on “Growth and Nutrition” of 

hatchery fish. 

3.b. OHRC staff hosted tours for K-12 students and provide education both onsite and 

through outreach activities in Oregon 

3.c. The OHRC hosted visiting student groups from various countries.  

3.d.  The OHRC hosted a Workshop on “Growth and Nutrition”, with participation by 

OSU, Mt. Hood Community College, ODFW and other organizations. 

3.e. During 2018 we hosted invited seminars by several renowned colleagues in 2019. 

3.f. Research conducted through the OHRC was published and presented at numerous 

scientific workshops and symposia during 2019. 

3.g. OHRC researchers and ODFW staff gave regular presentations to various 

stakeholders, community organizations and local residents in Port Orford twice each year 

related to Dr. Noakes’ Olfactory Imprinting Study and management of Chinook salmon 

in the ODFW Elk River, Oregon. 

3.h. Results from OHRC-based research were described in multiple manuscripts 

submitted or published in 2019, including a review of mate choice studies co-authored by 

Drs. Banks and Auld; an analysis of salmon straying behavior in the Elk River that was 

co-authored by Drs. Noakes, Johnson, Dittman and Quinn; and an performance study of 

triploid steelhead co-authored by Drs. Johnson, Noakes, Dittman, Quinn et al.  

 

Research 

 

Perhaps the most important activities conducted by the OHRC Board in 2019 related to 

implementation of the OHRC Research Plan.  The Plan, as approved in 2014, describes the 

OHRC’s goals and related research projects.  It is available for viewing or download online at 

https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf.  Funding to 

support the Research Plan was confirmed on July 1st, 2015, subject to formal agreements 

between ODFW and Oregon State University. Each of the three principal investigators identified 

https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf
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through the Plan (Drs. Banks, Blouin, and Noakes) successfully completed international searches 

for Postdoctoral Research Scholars in 2016 to assist with their respective research projects, and 

Dr. Blouin has since hired a new post-doctoral research associate, Dr. Chris Holland, in 2019. 

Expenditure of research funds on personnel, supplies and operations first began after approval by 

Oregon State University in January 2016, and were again authorized to continue in 2019, through 

approval of intergovernmental agreements between ODFW and OSU. 

 

The research topic called for in the OHRC Research Plan and led by Dr. Michael Blouin 

(differences caused by hatchery rearing, or domestication selection) continued to be addressed as 

planned. The premise of this work is that larger size of juvenile steelhead and salmon at time of 

release from hatcheries is favored because it predicts greater survival at sea.  Therefore, traits 

that allow fast growth in the novel environment of a hatchery are likely to be under selection.   

Dr. Blouin’s lab is taking two approaches to investigate sources of growth variation and 

mechanisms of selection.  Firstly, they are testing whether various modifications to the hatchery 

environment can reduce the variance among families in size at release, which would reduce the 

opportunity for selection after release.  So far they have rejected the hypothesis that raising fish 

under low density would achieve that goal.  They are testing various other environmental 

manipulations.  Secondly, they are measuring various traits on families that are grown in the 

hatchery to see if variation in those traits predict which families grow fastest.  This would 

identify traits that are potentially under selection.  For now they are focusing on behavioral traits.  

In particular, they are testing the hypothesis that hatcheries select for excessively bold behavior. 

 

The Research Project headed by Dr. Michael Banks (genetics and mate choice) progressed as 

planned during 2019. In completion of phase 1: Drs. Banks and Auld used the information 

obtained from having successfully analyzed a 10-year genetic pedigree to identify genetic 

markers significantly associated with differences in mate choice between hatchery and natural 

origin coho salmon from the Umpqua River. They co-authored a review of mate choice studies in 

salmon that is now published in Reviews in Fish Biology and Fisheries.  A second manuscript 

detailing findings from the coho salmon pedigree (phase 1) was submitted for review to the 

journal Animal Behaviour, but not accepted for publication.  This manuscript has been revised 

with plans to submit for peer review publication in a different journal, February 2020. Their 

findings were presented at the Canadian Conference for Fisheries Research, the joint meeting of 

the 56th Annual Conference of the Animal Behavior Society and the 36th International 

Ethological Conference and at the meeting of the Oregon Chapter of the American Fisheries 

Society.  In completion of phase 2: Drs. Banks and Auld worked with the company GT-Seek to 

develop a method for genotyping fish at markers that evidence from the pedigree suggests are 

important to mate choice differences observed between natural origin and hatchery coho in phase 

1 on this project. Commencing the third phase of the project: they designed an experiment to test 

whether mating hatchery fish in a non-random way, as informed from phase one (to emulate 

‘wild-like’ mating), compared to methods traditionally used in hatcheries, had any effect on the 

relative fitness of offspring. The experiment was carried out using coho salmon returning to the 

Sandy hatchery in fall 2019 as follows: Males and females were selected for broodstock by 

hatchery staff and held as per normal protocol. Two weeks prior to spawning, broodstock fish 

were tagged, fin clipped, and genotyped at the markers developed using GT-Seq (phase 2). 

Spawning was carried out as per usual hatchery protocol with the exception that each female’s 

batch of eggs were split into two equal volumes. One half of the eggs were fertilized by a male 
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selected haphazardly (as per traditional hatchery process).  The other half of the eggs were 

fertilized by a male selected based on the genetics of both the male and female at specific GT-

seq genetic markers, as best means to emulate combinations observed among wild-like mating in 

phase 1 of this project. Final assessment of the relative fitness of these two mating types will 

occur when this cohort of offspring coho return from the ocean as adults ready for  spawning in 

fall 2023.  

 

The Research Project headed by Dr. David Noakes involved collaborations with colleagues from 

the University of Washington (Seattle), NOAA Fisheries (Seattle), the Leipzig Institute (Berlin, 

Germany), Hokkaido University (Japan) and ODFW. River water samples from the Elk and 

Sixes rivers have been and continue to be analyzed (amino acids, dissolved organic matter, 

dissolved carbon compounds) in the laboratories in Germany and Japan to characterize the 

various river tributaries where variable stray rates of Chinook salmon are observed. Testing of 

behavioral responses by young Chinook salmon in response to candidate odorants was completed 

at the OHRC. We also measured the olfactory receptor responses of salmon to selected 

chemicals in the NOAA Fisheries (Seattle) laboratory. Chinook salmon embryos from the 

ODFW Elk River Hatchery were reared at the OHRC under controlled conditions prior to testing 

their behavioral responses to test chemicals. Chinook salmon from Elk River parents were reared 

under standard production hatchery procedures at the ODFW Elk River Hatchery and under 

comparable conditions at the OHRC. Fish at both localities were sampled at regular intervals to 

measure the development of olfactory receptors. In addition, some fish at the OHRC were 

exposed to a candidate odorant chemical (arginine) during development to provide comparisons 

of olfactory organ development in control fish. Several manuscripts from the first phases of this 

project are in preparation or published in 2019. 

 

Detailed schedules, timelines and research activities for all three Research Projects are provided 

as Flow Charts in the OHRC Research Plan5. Progress reports for each of the three Research 

Projects were presented to the OHRC Board during quarterly Board meetings of 2019. In 

addition, all members of the these three Strategic Research Projects met at bimonthly intervals to 

update on research results, and coordinate research activities and plans. Reports of those 

meetings were provided to the OHRC Board at their quarterly meetings. 

 

In addition to the Strategic Research Projects, a number of Operational Research Projects have 

been and continue to be developed at and through the OHRC.  These projects include an 

evaluation of induced triploidy on the performance of hatchery summer steelhead.  This project 

is led by Dr. Marc Johnson (ODFW), with significant involvement by Drs. David Noakes 

(OHRC), Carl Schreck (OSU), Tom Quinn (University of Washington), Darran May (University 

of Washington), Ryan Couture, Craig Banner and Tom Friesen (all ODFW).  Induced triploidy is 

a technique that is widely used to sterilize and genetically isolate hatchery fish stocks, but was 

found in this study to seriously impact the growth and saltwater survivorship of juvenile 

steelhead.  In 2018, Dr. Johnson presented results6 from this work at the Steelhead Managers 

Meeting in Walla Walla, Washington, and at the Oregon Chapter of American Fisheries Society 

                                                           
5 https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf  
6 https://www.psmfc.org/steelhead/2018/Johnson_Talk2_TRIPLOID_STEELHEAD.pdf  

https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf
https://www.psmfc.org/steelhead/2018/Johnson_Talk2_TRIPLOID_STEELHEAD.pdf
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in Bend, Oregon.  In 2019, Dr. Johnson and colleagues published their findings in the peer-

reviewed scientific journal Fisheries Research7. 

 

Another project led by Dr. Johnson, with participation by Dr. Noakes, Ryan Couture and others, 

has evaluated the relative catch contributions of hatchery steelhead produced with angler-caught 

versus trap caught wild broodstock in the Alsea River.  This research involved significant 

hatchery and angler coordination, a two-year creel survey staged from the OHRC with financial 

support from ODFW’s Restoration and Enhancement Program, and genetic laboratory services 

provided by the State Fisheries Geneticist (see below).  Initial findings from this research were 

presented in 2019 by Dr. Johnson at the Oregon Chapter of the American Fisheries Society’s 

annual meeting in Bend, Oregon. 

 

As described in previous Annual Reports of the OHRC Board, ODFW worked closely with the 

OHRC and OSU in 2015 to create a State Fisheries Geneticist position.  In 2017, Dr. Kathleen 

O’Malley was appointed to that position.  She and members of her lab have greatly expanded 

capacity for genetic and genomic analyses that support Oregon fisheries research.  Research 

being conducted by the State Fisheries Geneticist currently includes genetic pedigree studies to 

support reintroduction of Chinook salmon above dams in the upper Willamette River, analyses of 

genetic connectivity in marine species (including Dungeness crab, albacore tuna and Deacon 

rockfish), and investigations into the effects of climate change on genetically-modulated fish 

behavior.  Additional activities of the State Fisheries Geneticist in 2019 include: 

 

 Initiated parentage-based tagging of hatchery broodstock (North Santiam and South 

Santiam rivers, 2018 and 2019) in collaboration with CRITFC. 

 Project Monitor for the Western Regional Aquaculture Center 

 2019 Oregon Chapter of AFS Meeting, Bend, Oregon – organized a session on Genetics 

 Elizabeth Lee, M.S. student, defended her thesis in September 2019 and accepted a 

permanent position with the Alaska Department of Fish and Game in the Gene 

Conservation Laboratory.  Liz is a data analyst who primarily uses genetic stock 

identification to evaluate salmon populations. 

More information about the research being conducted through the State Fisheries Genetics 

Laboratory can be obtained through the lab’s website at https://agsci.oregonstate.edu/state-

fisheries-genetics-lab/research-areas. 

 

Education and Outreach 

 

The OHRC is a clearinghouse for, and helps facilitate, research in Oregon related to the 

management of hatchery fish.  Through publications and presentations, OHRC research findings 

are shared with hatchery and fisheries managers, biologists, fish culturists, scientists and the 

general public.  ODFW and other fisheries managers consider the information provided through 

the OHRC in their decisions, and in some case apply new techniques and technologies to 

hatchery operations.  A list of publications, reports and presentations delivered by OHRC 

researchers in 2019 is provided in Appendix 1. 

                                                           
7 https://www.sciencedirect.com/science/article/abs/pii/S016578361930205X  

https://agsci.oregonstate.edu/state-fisheries-genetics-lab/research-areas
https://agsci.oregonstate.edu/state-fisheries-genetics-lab/research-areas
https://www.sciencedirect.com/science/article/abs/pii/S016578361930205X
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The OHRC meets much of its education and outreach responsibilities through educational tours 

and demonstrations.  The OHRC also hosts an annual Free Fishing Day in June of each year, and 

a Fall Festival in November. On those occasions, the Center is open to the public and hosts 200 – 

400 people, including many families.  Altogether, these activities engage hundreds, if not 

thousands, of students, parents, teachers, biologists and fisheries stakeholders each year.  A list 

of education and outreach activities held at and through the OHRC is provided in Appendix 1. 

 

OHRC Board members also provide direct outreach and education services for the Center.  In 

2019, alone, Board co-chairs Brad Halverson and Kyle Smith delivered over eleven OHRC 

outreach presentations to various chapters of Trout Unlimited (Clackamas, Tualatin Valley, 

Deschutes, Redsides [Eugene], and Bluebacks [Corvallis]), the Coastal Conservation Association 

(The Dalles, Willamette Falls, Tualatin Valley, Mt. Hood), and Northwest Steelheaders 

Association (Vancouver and Eugene).  These presentations highlighted the work and Mission of 

the OHRC, and allowed these groups to ask questions and otherwise engage with Board 

members. 

 

On several occasions in 2019, Dr. Marc Johnson presented overviews of OHRC research to 

ODFW fisheries managers, conservation biologists, and STEP (Salmon & Trout Enhancement 

Program) biologists.  In 2019, these included presentations at meetings held on February 13th 

(ODFW Conservation and Recovery All-staff Meeting), June 25th (ODFW West Region 

Fisheries Managers Meeting), December 15th (STEP Biologists Meeting).  These meetings 

provided not only the opportunity to share research directions and findings with ODFW staff, but 

also to field questions and gain novel insight of uncertainties associated with the long-term and 

daily management of Oregon’s fisheries and hatcheries. 

 

Importantly, the activities described above and in Appendix 1 of this report occurred in 2019, but 

additional reports, papers and descriptions of activities from previous years can be found on the 

OHRC website at: http://www.dfw.state.or.us/fish/OHRC/news.asp.  Earlier reports hosted on 

this website illustrate the progress of research activities at the OHRC, as well as development 

and funding of the OHRC Research Plan. 

Funding of OHRC Operations and Activities 
 

Operations 

 

The OHRC received a biennial operating budget of approximately $1 million from the Oregon 

Department of Fish and Wildlife for 2017-2019. That support was supplemented by funds 

provided by the Fisheries and Wildlife Department of Oregon State University, through a 

Memorandum of Understanding with ODFW.  In 2019, the OHRC operating budget was 

renewed for the 2019-2021 biennium with similar support from ODFW and OSU. 

 

Research, Education and Outreach 

During the 2015-2017 and 2017-2019 biennia, strategic research at the OHRC was conducted 

with financial support from ODFW of up to $1.2 million per biennium.  In 2019, renewed 

http://www.dfw.state.or.us/fish/OHRC/news.asp
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funding commitment was provided by ODFW to OHRC Research, though at a reduced level of 

$800,000 for the 2019-2021 biennium, adjusted in response to ODFW’s revenue projections 

through 2021.  This research budget was formally approved through OSU-ODFW 

Intergovernmental Agreements, and OHRC researchers accommodated by making necessary 

adjustments to their individual research budgets. 

 

During 2019, the OHRC attracted significant extramural funding from a variety of local, state, 

national and international sources. Much of that funding was leveraged by in-kind support from 

the OHRC and OSU (personnel, facilities, operations, etc.).  OHRC researchers also received 

funding for individual projects from external sources.  For example, the U.S. Army Corps of 

Engineers awarded Drs. Noakes & Schreck $810,000 per year to conduct Chinook salmon and 

steelhead wild surrogate projects; work that continued into 2019.  A number of collaborators 

brought their own funding for research projects at the OHRC, including: Dr. Desiree Tullos – 

NSF, Dr. Arimune Munakata – JSPS, Dr. Michael Blouin – BPA, Dr. Kathleen Cole – 

University of Hawaii, Dr. Michael Banks – COMES, Dr. Marc Johnson – ODFW. OHRC 

researchers supported a number of post-doctoral researchers and graduate students with 

individual salaries, fellowships and scholarships.  

 

During 2019, the State Fisheries Genetics Laboratory, headed by Dr. Kathleen O’Malley 

developed multiple research projects with significant relevance to the OHRC Mission.  Many of 

these projects were supported through state and federal funding, as described below: 

 

 O’Malley KG. Principal, "Alsea Biter Study: Parentage-based tagging of steelhead," 

Sponsored by Oregon Department of Fish and Wildlife, Total $20,264 (2019). 

 O’Malley KG. Principal, “Estimating the proportion of Rogue River winter and summer 

steelhead exhibiting the half-pounder life history in the 2018,” Sponsored by Oregon 

Department of Fish and Wildlife, Total $14,212 (2019). 

 O’Malley KG. Principal, “Genetic analysis of Chinook salmon returning to the Rogue 

River in 2019,” Sponsored by Oregon Department of Fish and Wildlife, Total $5,210 

(2019). 

 O’Malley KG. Principal, "Informed marker selection for the study and monitoring of 

genetic introgression among native upper Willamette River steelhead Oncorhynchus 

mykiss populations," Sponsored by Oregon Department of Fish and Wildlife, Total 

$9,002, (2018-2019). 

 O’Malley KG. Principal, "Testing for neutral and adaptive genetic differentiation 

between fall and spring run Chinook salmon in the Sandy and Clackamas Rivers," 

Sponsored by Oregon Department of Fish and Wildlife, Total $29,972, (2018-2019). 

 O’Malley KG. Principal, "Adult salmonids trap and transport success above dams," 

Sponsored by U.S. Army Corps of Engineers, Total $320,722, Share $271,128, (2019-

2020). 

 O’Malley KG, Principal, "Testing for neutral and adaptive genetic differentiation 

between fall and spring run Chinook salmon in the Rogue River," Sponsored by U.S. 

Army Corps of Engineers, Total $32,651, (2018-2019). 

Management Applications of OHRC Research Findings 
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Research conducted at the OHRC in 2019 expanded knowledge of tools that could be used by 

ODFW to improve culture and manage risk from hatchery salmon and steelhead. OHRC 

researchers shared their results with the OHRC Board and with ODFW managers on numerous 

occasions, offering suggestions for the implementation of new information that could prove 

useful to hatchery management.   

 

On March 22, 2019, Dr. Marc Johnson (ODFW Fish Division Liaison to the OHRC) organized 

and hosted an ODFW-OHRC Hatchery Research and Management Coordination Meeting at the 

ODFW Corvallis Research Laboratory.  Participants at this meeting included Ryan Couture, 

Manny Farinas, Andrew Gibbs, Jen Krajcik, Marc Johnson and David Noakes, all of whom 

discussed opportunities to improve OHRC education and outreach, including a possible “cold 

water fish culture course” that might be developed at OSU with ODFW participation.  Manny 

Farinas suggested that research is needed to identify causes of fin erosion in hatchery steelhead, 

methods to control cold water disease and control temperatures at hatcheries.  Participants also 

noted recent updates to the OHRC website and made plans to remind OHRC Board members 

that the website is also a password protected portal for distribution of research papers. 

 

As previously described, Dr. David Noakes and Dr. Marc Johnson regularly present OHRC 

findings to ODFW fisheries and hatchery managers.  In 2019, these important research-

management education and outreach activities included presentations at an ODFW Conservation 

and Recovery staff meeting, the West Region Hatchery Managers Meeting, and an annual 

meeting of STEP biologists.  Presentations at these meetings in 2019 allowed OHRC researchers 

opportunity to deliver information about the Olfactory Imprinting Project, best management 

practices for integration of wild broodstock and limitations for the use of induced triploidy as a 

tool to manage genetic risks from hatchery steelhead. 

 

Initial results from the Olfactory Imprinting Project led by Dr. Noakes found that juvenile 

salmon can learn the chemical nature their natal water during incubation and hatching.  Results 

from this study further suggested that young salmon incubated in well water do not develop 

“olfactory memories” of their source hatchery.  These findings were published in the journal 

Fisheries8 and shared with ODFW managers, which prompted several hatchery managers to 

modify their practices by using river water to incubate salmon eggs at their facilities with the 

objective of improving homing to the hatchery by these fish.  In a production-scale test of this 

experimental practice, ODFW incubated a portion of the Chinook salmon it produced at Elk 

River Hatchery in 2017 and 2018 in river water, to compare homing and straying rates of these 

fish to those of fish incubated in well water. Experimental fish will be identifiable by uniquely 

coded wire tags that will allow comparisons with control fish.  

 

Building upon results from OHRC research that elucidated the ability of salmon to detect and use 

geomagnetic cues to navigate during the ocean phase of their migrations9, colleagues from the 

University of North Carolina, and LGL Environmental Research carried out tests of the 

orientation responses of juvenile Chinook salmon after exposure to pulsed magnetic fields. The 

results suggest that geomagnetic orientation in these fish relies upon magnetite crystals in 

                                                           
8 https://www.dfw.state.or.us/fish/OHRC/docs/2015/Dittman_et_al%20_2015_Fisheries.pdf  
9 https://today.oregonstate.edu/archives/2014/feb/study-confirms-link-between-salmon-migration-and-magnetic-
field  

https://www.dfw.state.or.us/fish/OHRC/docs/2015/Dittman_et_al%20_2015_Fisheries.pdf
https://today.oregonstate.edu/archives/2014/feb/study-confirms-link-between-salmon-migration-and-magnetic-field
https://today.oregonstate.edu/archives/2014/feb/study-confirms-link-between-salmon-migration-and-magnetic-field
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receptor organs. These results have generated substantial interest, and may have implications 

over the best materials to be used for future construction of salmon hatcheries. 

 

Production-level hatchery applications of findings from OHRC-based mate selection and 

domestication studies, led by Drs. Banks and Blouin, respectively, will be considered by ODFW 

pending review of forthcoming research results. 
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Appendix 1:  Detailed Activity Reports for the Oregon Hatchery Research 

Center 
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OHRC Mission Goals 1 and 2:  Research Projects 

 

Research Projects at the OHRC are reviewed according to our Mission Statement, current 

priorities, funding and the availability of personnel and facilities10. All research projects are 

reviewed by ODFW, OHRC staff, the Director and the OHRC Board, and are required to provide 

updates and final reports. Current research projects can be grouped by categories related to the 

OHRC’s mission and goals.  

 

Research proposals, progress reports, completion reports and resulting publications are available 

on the OHRC website11, and in the records of the previous OHRC Advisory Committee. Many of 

those reports include recommendations that were made from the OHRC to ODFW or other 

agencies for consideration or implementation. Results from our activities are reported at annual 

ODFW meetings (hatchery managers’ and regional fish biologists’ meetings, occuring in 

alternate years).  

 

Individual Research Projects 

A variety of research projects were conducted at or by affiliates of the OHRC in 2019. A 

selection of those projects are described below, with reference to OHRC Mission and Goals, and 

a brief synopsis of each project’s objectives and findings: 

 

The Olfactory Imprinting Project (Mission Goals 1.c., 2.d) 

This OHRC strategic research project addresses a high priority request from ODFW to provide 

recommendations for management of hatchery salmon and steelhead, which occasionally stray 

and interact with wild fish on spawning grounds. This project began in 2012, with funding 

through the OHRC–OSU operating budget, and in-kind support provided by ODFW hatcheries, 

NOAA (NWFSC), and OSU. The project expanded in 2016 with allocation of long-term research 

funds from the Oregon Legislature.  Collaborators include Dr. Andy Dittman (NOAA, NWFSC, 

Seattle), Dr. Tom Quinn (University of Washington), Darran May (University of Washington), 

Dr. Gabriel Singer (Leipzig Institute, Berlin, Germany), as well as OHRC, ODFW and OSU 

personnel. This research project has demonstrated evidence that both Chinook salmon and 

steelhead imprint on the water in which they are incubated, from fertilization to swim up stage.  

These findings have been repeated and applied at the OHRC and ODFW’s Leaburg Hatchery on 

the McKenzie River, Oregon. The project’s first manuscript, describing these findings, was 

published in Fisheries (Dittman et al. 2015)12.  In 2019, another manuscript from this project was 

accepted and subsequently published (Pollock et al. 2020)13 in the Canadian Journal of Fisheries 

and Aquatic Sciences. Pollock et al. (2020) describes patterns of homing and straying by 

hatchery Chinook salmon in the Elk River, Oregon, as inferred from 34 years of coded-wire tag 

data.  Results suggested that both size and sex affected in-river stray rates of hatchery Chinook 

salmon, whereby older fish and female fish were more likely to stray (and not return to their 

hatchery of origin).  At the OHRC, a series of y-maze and other behavioral assays have been 

conducted in support of this project, primarily designed and carried out by post-doctoral 

                                                           
10 https://www.dfw.state.or.us/fish/OHRC/docs/2008/OHRCCallForResearch2008.pdf  
11 https://www.dfw.state.or.us/fish/ohrc/  
12 https://www.tandfonline.com/doi/pdf/10.1080/03632415.2015.1007206?needAccess=true  
13 https://www.nrcresearchpress.com/doi/abs/10.1139/cjfas-2018-0384#.XjiaciOIZhE  

https://www.dfw.state.or.us/fish/OHRC/docs/2008/OHRCCallForResearch2008.pdf
https://www.dfw.state.or.us/fish/ohrc/
https://www.tandfonline.com/doi/pdf/10.1080/03632415.2015.1007206?needAccess=true
https://www.nrcresearchpress.com/doi/abs/10.1139/cjfas-2018-0384#.XjiaciOIZhE
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researcher, Dr. Maryam Kamran.  These assays have been used to screen candidate imprinting 

odorants, evaluating whether (or not) juvenile fish are attracted (or repulsed) by various 

odorants, and whether (or not) fish can detect, learn and respond to candidate odorants.  In 2019, 

Dr. Kamran presented her results from this work at a variety of meetings and conferences, 

including at a public outreach meeting in Port Orford, at the Warm Springs National Fish 

Hatchery, and at the Gordon Research Conference in Lucca, Italy.  This project contributes to the 

implementation of the OHRC Research Plan14. 

 

Geomagnetic Imprinting by Salmon & Steelhead (Mission Goals 1.c, 2.d) 

Research on this topic is in response to a priority request from ODFW to provide 

recommendations for their management of homing and straying in wild and hatchery salmon and 

steelhead. This research has produced the first evidence that salmon and steelhead use 

geomagnetic cues for their orientation and navigation, from embryos to adults. A series of papers 

has been published from this research, most recently those of Putman et al. (2018) 15 and Scanlan 

et al. (2018)16. Results from this work has been and continues to be presented at regional, 

national and international research conferences. We have shown conclusively that Chinook 

salmon, sockeye salmon, pink salmon, Atlantic salmon and steelhead use geomagnetic cues to 

orient their movements and navigation from the time of hatching until their return as adults. The 

novel results from this work have attracted considerable interest, from regional to international 

levels, and raised important questions about possible effects from magnetic fields at hatchery 

rearing facilities on salmonid navigational capacity.  

 

Surrogates for Wild Chinook Salmon (Mission Goals 1.b., 2.a.2., 2.b., 2.d.) 

This project is a continuing, multi-year project by Drs. Carl Schreck and David Noakes, 

supported by funding from the US Army Corps of Engineers, initiated in 2011. We have been 

assisted by Dr. Eric Billman, a postdoctoral research associate (2011 – 2014; replaced by Dr. 

Karen Cogliati summer 2014), two graduate students (Julia Unrein, MSc completed December 

2014; Kate Self, MSc graduation 2018), two part-time research assistants and two student work-

study students. This project aims to determine the rearing conditions that produce differences 

between wild and hatchery fish, and how to manage those differences to meet fishery and 

conservation needs. Our primary task is to provide juvenile fish of specified qualities, to research 

collaborators that include the ODFW, the USGS, the USACE and others, to be used in their field 

studies required by the NMFS Willamette Biological Opinion (BiOp)17. Those fish must emulate 

wild fish as closely as possible in terms of genetic origin, size, growth history, morphology, 

physiology and behavior. They are used by research collaborators in tagging and telemetry 

studies of juvenile fish through reservoirs, through dams and fishways and down the Willamette 

River to Willamette Falls. Thousands of such fish are provided, at different times of the year, to 

specifications from collaborators. In order to produce those fish, extensive studies at the OHRC 

and the Fish Genetics and Performance Laboratory in Corvallis have been conducted to 

determine the effects of genetic origin, diet, density, rearing substrate, rearing conditions and 

handling on the final performance of those fish in the Willamette River. 

                                                           
14 https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf  
15 https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2017.0752  
16 https://www.pnas.org/content/115/43/10995.short  
17 https://www.nwp.usace.army.mil/Missions/Environmental-Stewardship/Fish/WVP-BiOP/  

https://www.dfw.state.or.us/fish/OHRC/docs/2016/OHRC_Research_Plan.pdf
https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2017.0752
https://www.pnas.org/content/115/43/10995.short
https://www.nwp.usace.army.mil/Missions/Environmental-Stewardship/Fish/WVP-BiOP/
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Surrogates for Wild Steelhead (Mission Goals 1.b., 2.a.2., 2.b., 2.d.) 

This project, also funded by the US Army Corps of Engineers, was initiated in 2013. Results 

from this project served as the basis for a Master’s thesis defended by Oregon State University 

graduate student Kate Self18.  This project is analogous to the Chinook salmon wild surrogate 

project, and was requested by the Corps as result of our success with Chinook salmon. The 

objectives, procedures and evaluation are the same as for the Chinook project. As with the 

Chinook wild surrogate project, progress on this project is very well received by the Corps and 

other collaborators. The wild Chinook and steelhead surrogate research projects are both highly 

informative and potentially directly applicable to ODFW hatchery operations. Results from the 

wild surrogate project have led to a series of Operational Research Projects at the OHRC 

designed to test the applicability of those findings to hatchery operations. 

 

Hatchery Domestication Selection Project (Mission Goals 1.a, 1.b., 2.d.) 

This Strategic Research Project is led by Dr. Michael Blouin, his postdoctoral research assistants 

and their laboratory collaborators. The project is a continuation of earlier work by Dr. Blouin at 

the OHRC, carried out as part of his long-term study of the factors producing lifetime differences 

in reproductive fitness of hatchery and wild salmon and steelhead. This project is another part of 

the OHRC Research Plan (details elsewhere in this Report).  Dr. Blouin’s lab has a continuing 

series of publications from this work. Funding for this project originally came to Dr. Blouin from 

the BPA, with some in-kind support provided by OHRC personnel and facilities. This research is 

of primary concern to many people in the Pacific Northwest, as Dr. Blouin’s earlier research is 

the basis for ongoing concerns about negative genetic effects of hatchery steelhead on wild 

counterparts. This project is the latest in a series of tests of specific predictions about the 

mechanisms causing reduced fitness of hatchery fish, and how one might change hatchery 

rearing conditions to make hatchery fish more like wild fish.  In previous work at the OHRC, his 

lab showed that raising fish at reduced densities did not reduce the opportunity for selection on 

size at release.  This result failed to support a hypothesis that raising fish at high density 

exacerbates differences among families in size at release (of interest because size predicts 

survival after release).   The lab has subsequently manipulated other aspects of hatchery rearing, 

such as feeding method, feed composition, and how water flows in tanks, in order to find 

conditions that would reduce the selection pressures.  So far, it appears that neither manipulating 

the fat content of the feed, nor altering the feeding methods (automatic feeders vs. hand fed, or 

feeding on the surface vs. under water) has an appreciable effect on the variation among families 

in growth rate under hatchery conditions.  In other words, they have repeatedly found that the 

winners (fast growing families) are the winners, and the losers are losers, under all conditions.  

So the overall conclusion to date is that the among-family variation in growth rate is so large that 

extensive modifications of the way fish are raised may be required to overcome it.  Furthermore, 

the choice of modifications may need to be based on a better understanding of the traits under 

selection, which is still a major area of uncertainty.  

 

Blouin’s lab also recently found that families created by crossing wild broodstock grew more 

slowly under hatchery conditions than families created by crossing first-generation hatchery 

broodstock.  This result again shows that adaptation to captivity can happen rapidly.  It is also 

                                                           
18 https://ir.library.oregonstate.edu/downloads/wm117t87d  

https://ir.library.oregonstate.edu/downloads/wm117t87d
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consistent with their working hypothesis that hatcheries select for traits that enhance the ability 

to grow to a large release size in one year.  Thus, we still believe that identifying the traits under 

selection may allow us to more rationally target environmental conditions that can be changed in 

the hatchery.   

 

In a parallel set of experiments, Blouin’s lab has been testing hypotheses about specific 

behavioral traits that may be favored under hatchery conditions.  They are currently testing the 

hypothesis that hatcheries select for excessively bold behaviors, most likely those associated 

with propensity to feed very early in the lifecycle. The idea is that genotypes that more readily 

feed on artificial food as fry get an early growth advantage that they maintain through the rest of 

the growth cycle. Excessive boldness can be maladaptive in the predator-filled and low-food 

natural environment, so selection on this trait could also explain the fitness tradeoff: hatchery 

fish have lower fitness in the wild, but perform better than wild fish in captivity.  The three 

components of boldness they have studied include (1) propensity to feed at the surface during the 

first week of feeding, (2) preference for position in the water column immediately after ponding, 

and (3) dominance in defending a feeding site as juveniles. These traits were interesting to study 

because surface feeding, preference for a higher position in the water column, and being 

dominant are all correlates of generalized boldness.  The researchers found that juvenile 

dominance and propensity to feed at the surface both correlate positively with the growth rate of 

those same families when raised in mixed-family tanks.  Initial preference for position in the 

water column was not predictive of family growth rate.  Blouin’s lab is continuing to expand 

their studies on the behavior of fry and juvenile fish, with a particular focus on the propensity of 

fry to feed on artificial food soon after ponding. 

 

The Alsea Steelhead “Biter Study” (Mission Goals 1.c., 1.b., 1.c., 2.a.1., 2.a.2., 2.b., 2.c.) 

Dr. Marc Johnson has led this project, which was initiated in response to a request from the 

Alsea Sportsmen’s Association, a local recreational angling group, together with other interested 

stakeholders. ODFW District Fish Biologist, John Spangler, obtained R & E funding to support 

the necessary creel census for this project. Funding for analyses of genetic samples of parental 

broodstock was provided by the OHRC and ODFW, and facilities for the genetic work provided 

by State Fisheries Geneticist, Dr. Kathleen O’Malley, at the Hatfield Marine Science Center in 

Newport, Oregon. This project depended on extensive in-kind and personnel support from 

ODFW, OHRC and OSU. Substantial efforts by collaborators on this project have helped to 

advertise the project, encourage angler participation and highlight the cooperative nature of this 

between ODFW and local anglers. The basic question for this project is whether the source and 

treatment of hatchery broodstock would affect the likelihood of their offspring to contribute to 

recreation catch (harvest). Conventional hatchery broodstock programs collect brood fish from 

traps, using fish that have not been taken by anglers. This study tested the hypothesis that the 

probability of a fish being caught by an angler would be affected by the source (angler vs. trap) 

of the parent fish; the prediction being that fish produced from conventional (trap caught) 

broodstock would be less likely to be caught by anglers than fish produced from broodstock that 

were caught by anglers. The question is straightforward and highly relevant to salmon and 

steelhead hatchery management, yet required considerable cooperation, collaboration and 

coordination among anglers, ODFW hatchery managers, the OHRC and researchers involved 

with the project. Collection of broodstock for this study occurred in 2015 and 2016, and their 

adult offspring returned and were sampled in the winters of 2017 and 2018.  In 2019, Dr. 
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Johnson presented preliminary results from this work at various agency meetings, at the annual 

meeting of Oregon Chapter of the American Fisheries Society, in Bend, Oregon.  Results from 

this study will be published pending results from the second year of adult returns. 

 

Evaluation of Triploid Steelhead Performance (Mission Goals 1.c., 2.a.1., 2.a.2., 2.b., 2.d.) 

This project is led by Dr. Marc Johnson (ODFW) and is designed to evaluate the feasibility of 

induced triploidy to sterilize anadromous steelhead, with the intent to develop methods that 

reduce genetic risk from hatchery-produced fish to wild populations. Ryan Couture, Joseph 

O’Neil and ODFW hatchery personnel worked to develop the detailed protocol to produce 

triploid steelhead and other salmonids in subsequent research at the OHRC. Triploid fish are 

reproductively sterile, and can be reared in large numbers using conventional production 

hatchery techniques. The triploid nature of the fish is confirmed by flow cytometry analysis of 

blood samples at the ODFW Fish Health Laboratory at OSU, led by Dr. Craig Banner. Results 

indicated that the pressure induction technique developed by Ryan Couture and Joseph O’Neil 

produced at least 98% sterile triploid fish.  This technique was applied at production scale testing 

to summer steelhead (Upper Willamette River hatchery stocks).  During 2015 and 2016, Dr. 

Johnson developed extensive collaboration with the Oregon Coast Community College 

(Newport, Oregon) and the Oregon Coast Aquarium, to monitor growth and survival of diploid 

and triploid steelhead in salt water. This work is described in a paper authored by Johnson et al. 

(2019), recently published in Fisheries Research (https://doi.org/10.1016/j.fishres.2019.105350).  

Dr. Johnson and colleagues have also released and tracked over 22,000 PIT-tagged diploid and 

triploid steelhead to estimate downstream movement, ocean survival and subsequent adult return 

rates of diploid and triploid steelhead. This has been a multi-year project, involving collaboration 

and cooperation with many people and organizations, and support from an ODFW Restoration 

and Enhancement award. The results of this project are of great consequence to fisheries 

management in Oregon, because if reproductively sterile hatchery fish can be successfully 

stocked and harvested in recreational fisheries, genetic risks from those hatchery programs will 

be largely mitigated. The first returning adult fish from this project were detected in 2016, and 

Dr. Johnson and colleagues are now analyzing those data. 

 

Effect of Mate Choice on Fitness (Mission Goals 1.a., 1.b., 1.c., 2.a., 2.b.) 

This project is identified in the OHRC Research Plan and is led by Dr. Michael Banks, with 

assistance from Dr. Heather Auld.  The premise of their research is that mate choice decisions 

made by wild salmon and steelhead under natural settings may involve genetic information that, 

ultimately boosts their individual fitnesses.  Accordingly, Drs. Banks and Auld have set about 

mining genetic pedigrees of naturally spawning Chinook and coho salmon to identify genetic 

marker combinations formed through parental contributions (i.e. mating pairs) that resulted in 

higher average fitness.  This work require to high resolution screening of thousands of genetic 

markers in hundreds of fish, and has employed the resources of the OHRC, Oregon State 

University’s Center for Genetic Resources for Biotechnology (CGRB) and the Hatfield Marine 

Science Center.  In 2018, these researchers identified a suite of genetic markers that pair at 

unexpectedly high frequencies in successful wild salmon mating pairs, and now plan to 

implement genetic screening of hatchery salmon to be used for informed crosses during 

spawning.  Subsequent efforts will compare the fitness (i.e. productivity) of these informed 

crosses with those of typical, random matings at one or more Oregon salmon hatcheries.  

https://doi.org/10.1016/j.fishres.2019.105350
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Impact of Research:  

 

Research findings generated through the OHRC and by collaborators are disseminated through 

peer-reviewed publications in scientific journal, presentations at conferences and symposia and 

technical reports.  Provided, here, is a list of such papers, reports and presentations.  Reports and 

papers published (or submitted to peer-reviewed journals) in 2019 are indicated in bold: 

 

Reports and Publications 

 

Auld H.L., Jacobson D.P., and Banks M.A. Genome wide marker patterns of mate choice 

in wild and hatchery coho salmon. In revision for Integrated Organismal Biology. 

Auld, H.L. D.L.G. Noakes & M.A. Banks. 2019. Advancing mate choice studies in 

salmonids.  Reviews in Fish Biology and Fisheries. 

https://link.springer.com/article/10.1007/s11160-019-09551-5 

Cogliati, K. M., J. R. Unrein, W. M. Sealey, F. T. Barrows, O. Hakanson, R. Chitwood, D. 

L. G. Noakes, C. B. Schreck. 2019. Low-Lipid Diets Fed at Reduced Ration: Effects 

on Growth, Body Composition, and Survival of Juvenile Chinook Salmon. Journal of 

Fish & Wildlife Management 10: 500-509. DOI: 10.3996/062018-JFWM-059. 

 

Cogliati K.M., Herron C.L., Noakes D.L.G., Schreck C.B. 2019. Reduced stress response in 

juvenile Chinook Salmon reared with structure. Aquaculture 504:96-101.  

 

Cogliati, K.M., J. R. Unrein, H. A. Stewart, C. B. Schreck, D. L. G. Noakes. 2018. Egg size and 

emergence timing affect morphology and behavior in juvenile Chinook Salmon, 

Oncorhynchus tshawytscha. Ecology and Evolution, 8(1): 778-789. 

Cogliati, K. M., Unrein, J.R., Schreck, C.B. and Noakes, D.L., 2019. Rearing environment 

affects spatial learning in juvenile Chinook salmon Oncorhynchus tshawytscha. Journal 

of Fish Biology 95: 870-880. 

Evans ML, Hard JJ, Black AN, Sard NM, O’Malley KG.  2019. A quantitative genetic 

analysis of life-history traits and lifetime reproductive success in reintroduced Chinook 

salmon. Conservation Genetics, 20, 781-799. 

Herron C.L., Cogliati K.M., Dolan B., Munakata A., Schreck CB. 2018. Stress up-regulates 

oxidative burst in juvenile Chinook salmon leukocytes. Fish & Shellfish Immunology 80:655-

659. 

Jensen A, Schreck C, Hess J, North J, Bohn S, O’Malley KG, Peterson J. (In Revision) 

Genetic advances in recreational fisheries management. Fisheries. 

https://link.springer.com/article/10.1007/s11160-019-09551-5
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Johnson M.A., Noakes D.L.G., Friesen TA, Dittman AH, Couture RB, Schreck CB, Banner 

C, May D, Quinn TP.  2019.  Growth, survivorship, and juvenile physiology of 

triploid steelhead (Oncorhynchus mykiss).  Fisheries Research 220. 

https://doi.org/10.1016/j.fishres.2019.105350  

Johnson M.A., Friesen T.A., VanDoornik D.M., Teel D.J., Myers J.M.. 2018. Genetic influence 

from hatchery stocks on upper Willamette River steelhead Oncorhynchus mykiss.  ODFW 

Information Report, available at 

https://odfw.forestry.oregonstate.edu/willamettesalmonidrme/sites/default/files/info_report

_2018-03_uwr_steelhead.pdf  

Koeberle, A. L., I. Arismendi, W. Crittenden, D. Leer, D. L. G.  Noakes.  2019. Fluctuating 

asymmetry of adult Chinook salmon (Oncorhynchus tshawytscha) otoliths from wild 

and hatchery-origins. Aquatic Ecology (in press). 

Munakata, A., E. Ogihara, C. B. Schreck, D. L. G. Noakes. 2017. Effects of short term 

acclimation in cool and warm water and influent water temperatures on temperature 

selection behavior in juvenile steelhead trout, Oncorhynchus mykiss. Aquaculture 467: 219 

- 224. 

O Malley KG, Van Dyke D, Samarin PA, Bohn S. 2019. Evaluating the genetics of Rogue 

River Chinook  salmon. Technical Report to the U.S. Army Corps of Engineers. 

O’Malley KG, Bohn S, Whitman L, Lewis M. 2019. Genetic analysis of Chinook salmon in 

the Clackamas Basin, 2015-2018. Technical Report to the Oregon Department of Fish 

and Wildlife. 

Pollock, M. M., M. Kamran, A. H. Dittman, M. A. Johnson, D. L. G. Noakes. 2019. Within-

river straying: Sex and size influence recovery location of hatchery Chinook salmon 

(Oncorhynchus tshawytscha). Canadian Journal of Fisheries & Aquatic Sciences 

https://doi.org/10.1139/cjfas-2018-0384.  

Putman, N. F., H. Ueda, D. L. G. Noakes. 2019. The current status of research on 

geomagnetic navigation in Pacific salmon. North Pacific Anadromous Fish 

Commission Technical Report 15: 1–5. 

Putman, N.F., M. M. Scanlan, A. M. Pollock, J. P. O'Neil, R. B. Couture, J. S. Stoner, T. P. 

Quinn, K. J. Lohmann, D. L. G. Noakes. 2018. Geomagnetic field influences upward 

movement of young Chinook salmon emerging from nests. Biology Letters 14(2): 

20170752 

Scanlan, M., N. F. Putman, A. M. Pollock, D. L. G. Noakes 2018. Magnetic map in 

nonanadromous Atlantic salmon. Proc. Nat. Acad. Sci. 

www.pnas.org/cgi/doi/10.1073/pnas.1807705115 

https://doi.org/10.1016/j.fishres.2019.105350
https://odfw.forestry.oregonstate.edu/willamettesalmonidrme/sites/default/files/info_report_2018-03_uwr_steelhead.pdf
https://odfw.forestry.oregonstate.edu/willamettesalmonidrme/sites/default/files/info_report_2018-03_uwr_steelhead.pdf
https://doi.org/10.1139/cjfas-2018-0384
http://www.pnas.org/cgi/doi/10.1073/pnas.1807705115


 

26 | P a g e  
 

Self, K. E., C. B. Schreck, K. M. Cogliati, E. J. Billman, D. L. G. Noakes. 2018. Egg size and 

growth in steelhead Oncorhynchus mykiss. Journal of Fish Biology 93(3): 465 – 468. 

Self, K. E., C. B. Schreck, K. M. Cogliati, E. J. Billman, D. L. G. Noakes. 2018. The effect of 

rearing structures on behaviour and movement of juvenile steelhead Oncorhynchus mykiss. 

Journal of Fish Biology 93(3): 449 – 454. 

Stewart, H.A., K. M. Cogliati, E. J. Billman, R. Chitwood, J. R. Unrein, D. L. G. Noakes, C. B. 

Schreck. 2017. Effects of transportation timing on osmoregulation and survival in yearling 

hatchery Chinook salmon (Oncorhynchus tshawytscha). Journal of Applied Aquaculture 

29(3-4): 277-290. 

Thompson N.F., Blouin M.S. 2016.  Family dominance level measured during the fry stage 

weakly influences family length at smolting in hatchery reared steelhead (Oncorhynchus 

mykiss). Transactions of the American Fisheries Society 145: 1282-1289. 

Thompson, N.F., M.S. Blouin. 2015. The effects of high rearing density on the potential for 

domestication selection in hatchery culture of steelhead (Oncorhynchus mykiss).  Canadian 

Journal of Fisheries and Aquatic Sciences.  72:1-6. 

Thompson, N.F., B.Clemens, L.Ketchum, P.Simpson, R. Reagan, and M.S. Blouin. 2018. Family 

influence on length at release and size-biased survival post release in hatchery-reared 

steelhead: a mechanism to explain how domestication occurs. Aquaculture 491:135-146 

Unrein, J.R., E. J. Billman, K. M. Cogliati, R. Chitwood, D. L. G. Noakes, C. B. Schreck. 2018. 

Vertical self-sorting behavior in juvenile Chinook salmon (Oncorhynchus tshawytscha): 

evidence for family differences and variation in growth and morphology. Environmental 

Biology of Fishes, 101(2): 341-353. 

Presentations at Research Conferences and Meetings in 2019 

 

Auld, H.L., D.P. Jacobson, A.C. Rhodes, M.A. Banks. 2019. Mate choice of hatchery and wild 

coho salmon. Behaviour. Chicago, Illinois, USA. 

Auld, H.L., D.P. Jacobson, A.C. Rhodes, M.A. Banks. 2019. Mate choice of hatchery and wild 

coho salmon. Oregon Chapter of the American Fisheries Society. Bend, Oregon, USA. 

Auld, H.L., D.P. Jacobson, M.A. Banks. 2019. Mate choice of hatchery and wild coho salmon. 

Canadian Conference for Fisheries Research. London, Ontario, Canada. 

Bohn S*, Whitman L, Cannon B, Hart S, Lewis M, O’Malley KG. American Fisheries Society, 

"Use of neutral and adaptive (Greb1L) genetic markers to discriminate spring and fall 

Chinook salmon across time and space in the Sandy River, Oregon, USA," Reno, Nevada. 

(2019). Oral Presentation. 
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Johnson, M. A. Managing genetic risk from hatchery salmon.  Oral presentation at Public 

Outreach Event, Port Orford, October 24, 2019 

Johnson, M.A., Spangler, J.J., Couture, R.B., Noakes, D.L.G. Can angler-caught brood improve 

catch rates in steelhead fisheries?  Results from a genetic tagging study on Oregon’s Alsea 

River.  Oral presentation at the Annual Meeting for the Oregon Chapter of American 

Fisheries Society, Bend, Oregon, March 4-8, 2019 

Kamran, M. “Olfactory imprinting”. Oral presentation at Public Outreach Event, Port Orford, 

October 24, 2019.  

Kamran, M. “Olfactory imprinting and homing in Pacific salmon”. Oral presentation for the 

Confederated Tribes of Warm Springs at the Warm Springs National Fish Hatchery, May 22-

23, 2019.  

Kamran, M., M. M. Pollock, A. H. Dittman, M. A. Johnson, and D. L. G. Noakes.  “Use of 

olfactory learning and conditioning assays to select odorants for olfactory imprinting to 

improve homing in Pacific salmon”. Oral Presentation at the Gordon Research Seminar, 

Movement Ecology of Animals, March 2-3, 2019 in Lucca, Italy.  

Kamran, M., M. M. Pollock, A. H. Dittman, M. A. Johnson, and D. L. G. Noakes.  “Using 

behavioral assays to select odorants for olfactory imprinting to improve homing in Pacific 

salmon”. Poster Presentation at the Gordon Research Conference, Movement Ecology of 

Animals, March 3-8, 2019 in Lucca, Italy.  

Kamran, M., M. M. Pollock, A. H. Dittman, M. A. Johnson, and D. L. G. Noakes.  “Smells like 

home: Use of behavioral assays to select odorants for olfactory imprinting to improve 

homing in Pacific salmon”. Oral Presentation at the Society of Integrative and Biology 

Annual meeting, January 3-7, 2019 in Tampa, Florida. 

Krajcik, J. “Salmon research at the Oregon Hatchery Research Center”. Nortwest Fish Culture 

Concepts Meeting, held December 4th, 2019 in Victoria, British Columbia. 

Research Workshops 

 

In 2019, the OHRC continued its series of Research Workshops, which have covered a range of 

topics to meet its Mission.  This year’s focus was on “Growth and Nutrition of Hatchery Fish”.  

OHRC researchers and staff have, in every year, participated in local, regional, national and 

international scientific meetings and presented novel research findings at these events. 

 

OHRC Mission Goal 3: Education and Outreach 
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Former Facilities Manager, Joseph O’Neil (ODFW), who previously served for many years as 

the OHRC Education and Outreach Coordinator, retired in December of 2018.  Jen Krajcik 

(ODFW) was appointed Facilities Manager in October of 2019, and continued through much of 

the year to lead or assist education and outreach activities at the Center.  In 2019, Jen and other 

OHRC personnel, including Jeremy Calver, Krissy Anderson and Craig Lawson, combined 

forces to lead over 30 tours and events at the OHRC, involving over 1,200 visitors.  The annual 

free fishing event at the OHRC included over 400 participants!  Touring visitors to the OHRC 

included groups from the Oregon Coast Community College, the Oregon Coast Aquarium, 

Crestview Elementary School, Central High School, Western Oregon University, Sam Case 

Elementary School, the Oregon State University Fish and Wildlife Club, Future Bound School, 

the Salem Christian Academy, Toledo Elementary School, Crane Union High School and more. 

 

Jen Krajcik and others at the OHRC also hosted a workshop focused on growth and nutrition of 

hatchery fish, held on October 17-18, 2019 at the Center.  This workshop involved students and 

faculty from Oregon State University, ODFW hatchery staff, and students Mt. Hood Community 

College. This workshop gathered technicians, students, and researchers to engage in discussions 

of growth measurement, methodologies and data interpretation. 
 
 
 
 
 

 

 

 

 

 

 
 
    


