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General Research Priorities for OHRC from Michael Banks  

1. Determine which mechanisms control hatchery/wild salmon fitness differences. This knowledge 
will help identify which hatchery practices may need to be adjusted so that hatchery fish no longer 
pose risks for negative interactions with wild fish. 

Hatchery fish and naturally reared populations have diverse genetic compositions, histories and 
environmental experiences.  Fitness differences observed among them are also diverse 
and demonstrate that we are not dealing with a single-gene action or a simple quick fix. 

OHRC should embrace this challenge and direct research toward identifying which factors make 
hatchery fish different from their naturally reared counterparts. 

Mechanistic research avenues that deserve more focus include: 1) absence of mate choice in 
hatcheries (see below), 2) environment and heritable factors affecting traits expressed 
among hatchery and wild fish (epigenetics and other hypotheses about gene and gene 
family expression changes), and 3) homing and straying. 

Because of the complex and protracted lifetimes of salmon, each of these projects requires 
long-term commitment of facilities, personnel and funding. 

2. Resolve practical questions to improve efficacy of hatcheries:  

A collaboration of the OHRC board, ODFW, associated University Faculty and Agency Scientists 
would provide the best unbiased assessment of:  

1) Which practical questions are most critical?  

2) How best to research and provide answers of value to hatchery practice?  

3) How much time would be required to resolve questions?  

4) Cost estimates and who might fund the research? 

Sample practical questions include: 1) effects of temperature on sex determination, 2) effects of 
release time and location and/or other factors (sound, electromagnetic forces) on fidelity of 
homing, and 3) overcrowding. 

3. More generally, resolve any scientific question or expression relevant to salmon, fish and their 
habitat: 

Given the cultural, economic, and aesthetic importance of salmon and other native fish to 
Oregon and the Pacific Northwest, the OHRC is uniquely suited to lead cooperative research, 
education, environmental responsibility and outreach.   
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Specific OHRC Research Interest Held by Michael Banks: 

WILD-LIKE MATE CHOICE PAIRING IN HATCHERIES 

A. Apply cutting edge genomic and bioinformatic tools to study mate choice among coho salmon 
observed in a natural spawning context (Calapooya Creek, Umpqua River Valley).  A previous 
ten-year genetic pedigree studied here provided conclusive proof that wild origin fish had 
greater total life-time fitness than their hatchery origin counterparts (Thériault et al 2011).  Our 
goal would be to direct a new research program led by an assistant professor to characterize, 
compare and analyze aspects of the genomes among alternate pairs (WxW, HxH as well HxW 
mate pairs from the Umpqua River coho study) in sufficient detail so as to elucidate which 
genomic choice combinations resulted in offspring of greater fitness. 

Timeframe: 3 years, cost: $1.3 million (assuming 10% overhead) 

B. Develop cost effective, rapid turnaround assays to characterize these discriminatory genomic 
features among putative hatchery broodstock determined from step 1 (i.e. characterize them 
using the same markers hypothesized that wild fish use to select most compatible - and thus fit - 
mating partners). 

Timeframe: 1 year, cost: $350K (assuming 10% overhead) 

C. Experiment with hatcheries (including OHRC) to modify hatchery spawning practice so that 
pairs mated in hatcheries better match choices made by wild fish in a natural context.  
Broodstock will be assayed immediately after collection to determine their status regarding 
mate choice discriminatory genomic features (using findings from phases 1 and 2).  Hatchery 
spawns can then be conducted to emulate “wild-like mate choice pairs”.  Experiment goals 
would be to construct replicate study cases: some replicates would employ the artificial wild-like 
mate choice as determined from 1 and 2, other replicates would mate pairs selected at random, 
yet others would mate pairs using traditional methods applied in current hatchery practice 
(perhaps both 1-1 or 2-5 male-female bucket type mating strategies).  Offspring for all replicates 
would be released using consistent methods across all mate types and ultimate proof of concept 
would be pedigree assay and fitness analysis among returns identified back to mating type (as in 
Thériault et al 2011).   Three consecutive years would be required (to control for confounding 
forces of variable survival under different environmental conditions) and relative fitness of 
offspring from these alternate crosses should be followed for three generations (to assess 
deeper importance of fitness differences observed). 

Timeframe: 12 years, cost: $5,760K (assuming 10% overhead) 

Overall timeframe: 17 years and grand total cost: around $ 7.5 million 

Thériault, V., G.R. Moyer, L.S. Jackson, M.S. Blouin, and M.A. Banks. 2011. Reduced reproductive success of hatchery coho salmon in 
the wild: insights into most likely mechanisms. Molecular Ecology 20(9):1860–1869. 
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Cost etimates for OHRC Wild-like Mate Choice studies proposed by Michael Banks 

Phase 1 Apply cutting edge genomic and bioinformatic tools to study mate choices among WxW, HxH and HxW coho salmon 
observed in a natural spawning context

Timeframe 3 years

STAFF POSITION MONTHLY FTE TOTAL OPE% OPE TOTA  TOTAL
ACADEMIC: SALARY MM SALARY
TBD Assistant Professor $7,000 36 1.0 $252,000 50% $126,000 $378,000
TBD Graduate student $2,500 36 1.0 $90,000 15.0% $13,500 $103,500

Assistant Professor recruitment $10,000
Assistant Professor startup $200,000
Genomics/Bioinformatics supplies (incuding computer infrastructure) $500,000

TOTAL DIRECT COSTS: $1,191,500
TOTAL INDIRECT COSTS AT 10%: $119,150

Total $1,310,650

Phase 2 Develop a cost effective, rapid turnaround assays to characterize discriminatory genomic features among putative 
hatchery broodstock

Timeframe 1 year

TBD Assistant Professor $7,350 12 1.0 $88,200 50% $44,100 $132,300
TBD Graduate student $2,625 12 1.0 $31,500 15.0% $4,725 $36,225

Genomics/Bioinformatics supplies (incuding computer infrastructure) $150,000

TOTAL DIRECT COSTS: $318,525
TOTAL INDIRECT COSTS AT 10%: $31,853

Total $350,378

Phase 3 Experiment with hatcheries (including OHRC) to modify hatchery spawning practice so that pairs mated better match 
choices made in a natural context.

Timeframe 12 years

TBD Associate Professor $8,700 144 1.0 $1,252,800 50% $626,400 $1,879,200
TBD Graduate student $2,900 144 1.0 $417,600 15.0% $62,640 $480,240
TBD Post Doc $4,200 144 1.0 $604,800 45.0% $272,160 $876,960

Genomics/Bioinformatics supplies (incuding computer infrastructure) $2,000,000

TOTAL DIRECT COSTS: $5,236,400
TOTAL INDIRECT COSTS AT 10%: $523,640

Total $5,760,040

Grand total $7,421,068


