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The Issue 

Success…. 





Chum Salmon Straying  



Concerns to…. Questions 

Is interbreeding negatively affecting fitness/productivity? 
 
Is annual escapement of wildstocks biased by strays? 
 
Do density interactions diminish productivity? 



Components of Study 

I. Genetic Stock Structure of Pinks & Chum Salmon 
 

II.   Extent of Annual Variability of Straying 
 

III.  Impact of Strays on Fitness (productivity) of Wild Salmon 
 
 

 Concentrate Research on Chum in Southeast  
      and Pinks in PWS 
 



  

Meta-populations  

I.  Genetic Stock Structure of Pinks & Chum Salmon 



Allozyme mtDNA from 1990’s 



Comparing Odd and Even Year Pinks 

Odd year 

Allozyme mtDNA from 1990’s 



 
 

•New Genetic Technique 
 

•Advances in molecular technology provide
 large amounts of sequence information 
 

•Single Nucleotide Polymorphism – SNP 
 

•Thousands of SNP as genetic markers 
 

•Digital capability – A, C, G, T 
 
 
 

I. Genetic Stock Structure of Pinks & Chum Salmon 



I.  Genetic Stock Structure of Pinks & Chum Salmon 

Establish genetic markers  & information critical to fitness study 
 
 
SNP analyses will enable description of population stock 
structure & provide for historical comparisons  



I.  Genetic Stock Structure of Pinks & Chum Salmon 

ADF&G Genetics Lab will develop set of genetic markers that provide: 
  
 greater than 99% correct identification of individual salmon to one 
 or two potential parents in the previous generation 
 
 
 Identification of biologically meaningful genetic differences 
 among and within spawning aggregates 
 
 



I.  Genetic Stock Structure of Pinks & Chum Salmon 

Collect tissue samples from 100 individuals from each of 20 spawning 
aggregates for both odd and even years and we will include: 
  
Geographic distribution & temporal run timing. 
 
 
Sample locations will include streams from previous studies or where 
scale sampling has occurred in past 
 
Locations will be chosen in consideration of fitness portion of the study 
…. 
 



I.  Genetic Stock Structure of Pinks & Chum Salmon 

Need to Genotype individual pink salmon at chosen genetic markers: 
 
 10,000 archival scales (1991 – 1997) 
 
 4,000 individual contemporary samples 
 
  
Analyze genetic data for 
 
 Utility in parentage-based analyses for fitness element of study 
 
 and to compare 
 
 Contemporary and historical changes in population structure 
 
 



 
 
 
 
 
 
 

II.  Extent of Annual Variability of Straying 

1. Ocean sampling in PWS 
 

2. Stream sampling in Southeast & PWS 



II.  Extent of Annual Variability of Straying 
 

Estimate the following for PWS pinks and Southeast chum: 
 

•Number of wild salmon spawning in streams 
 

•Number of hatchery salmon spawning in the wild (hatchery strays) 
 

•Production of hatchery salmon (including strays) 
 

•Production of wild salmon (excluding hatchery strays) 
 
  



Southeast  



Prince William Sound 

Cordova 

Valdez 

Montague Island Hinchinbrook 
Island 



II. Extent of Annual Variability of Straying 
 Ocean Sampling – PWS only 

 
 Seine or drift gillnet sampling near Montague Strait & Hinchinbrook 
 
 Transects with 6 km or 2 km intervals  
 
 June to August 30 stratified sampling to establish hatchery/wild fraction 
 
  
 
 



II. Extent of Annual Variability of Straying 
 Field Sampling to include: 

 
 40 to 60 streams selected from current aerial index of streams 
 
 Mix of small to large streams 
 
 Streams sampled  @ early, middle, & late through run timing 
 
 To estimate hatchery fraction, up to 384 fish sampled per stream 
 
 Southeast  will have 32  of the 81 index streams sampled 
 
 



II. Extent of Annual Variability of Straying 
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III. Impact on Fitness (productivity)  
   of Hatchery Strays in Wild Populations 

To measure fitness:  
 Need to track individual salmon survival & reproduction 
 
 average contribution to next generation by type i.e. 
 hatchery x wild vs wild x wild for ♀ and ♂ 
 
 



III. Impact on Fitness (productivity)  
   of Hatchery Strays in Wild Populations 

 
in PWS six streams, population of 3,000 pink;  
 
 3 streams with <20% stray rate and, 3 with ~50% stray rate 
 
 
in Southeast four streams, population of 3,000 chum;  
 
 2 streams with <20% stray rate and, 2 with ~50% stray rate 
 
  
 
 
 



III. Impact on Fitness (productivity)  
   of Hatchery Strays in Wild Populations 

 
Each of streams chosen - 500 adult post spawners sampled for otoliths and 
tissue for genetic determination 
 
Following spring 2,500 alevins taken from 250 redds 
 
 Analyses of these can determine:  

1. Their mother was one of 500 sampled previous year 
2. Their father was one of 500 sampled previous year 
3. Neither parent was sampled previously  

  
 
  
 
 
 



III. Impact on Fitness (productivity)  
   of Hatchery Strays in Wild Populations 

 
 
  These streams will be sampled in this manner for two complete 
       generations: 
 
 Six years sampling for Pinks 
 
 Eleven years sampling for Chum   
 
  
 
 
 



Generational sample design by year 



Pedigree Reconstruction 

1 2 3 

4 6 7 8 10 

11 14 13 12 

9 5 



Est. Costs: $1.5 mllion/yr. 
 

Requests for Proposals to Third Party Bidders 
 
Annual Review by Science Panel 
 
Immediate Use of Data for Escapement & Stock Structure 
 
 
 
 
 



ADF&G has been Heavily Invested in the Process 



        Thank You 
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