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Outline

• Background
• Chum results
• Pink results
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Alaska Hatchery Research Program

1) What is the genetic structure of pink and 
chum in PWS and SEAK?

2) What is the extent and annual variability of 
straying?

3) What is the impact on fitness (productivity) 
of natural pink and chum stocks due to 
straying hatchery pink and chum salmon?
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Understanding Genetic Structure

• Differences between populations:
• Influenced by: selection, mutation, genetic drift, 

migration
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Understanding Genetic Structure

• Differences between populations:
• Influenced by: selection, mutation, genetic drift, 

migration

• Measuring the balance between these within a species 
across an area

• Measured by quantifying pairwise genetic differences
• Visualize using genetic trees 
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genetic drift  ~  homing

migration  ~  straying



Population Structure: An example
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Population Structure: An example
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Population Structure: An example
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Population Structure: An example
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Population Structure: An example
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Population Structure: An example
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Population structure of chum salmon 
in Prince William Sound and 

Southeast Alaska

Sara Gilk-Baumer, Chris Habicht, Andy Barclay, William Templin
Gene Conservation Laboratory

Alaska Department of Fish and Game



Life History of Chum Salmon

• Migrate as juveniles 
to ocean

• Typically 2-4 years 
spent at sea

• Two run timings: 
summer & fall
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Distribution of Chum Salmon

14http://www.salmonnation.org/fish/meet_species.html



Previous work (a sampling)

15



Chum salmon in the Gulf of Alaska
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198 populations
93 markers



Chum salmon in the Gulf of Alaska
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198 populations
93 markers

PWS to SEAK



Chum salmon in PWS and SEAK
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52 populations
93 markers



Chum salmon in PWS and SEAK
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52 populations
93 markers
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Chum salmon in PWS and SEAK
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52 populations
93 markers

Late run timing



Conclusions: Chum salmon structure 
in AHRP study area

• Generally correlated with geography 
• Some differentiation by run timing
• Similar to other studies
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Contemporary Population Structure of Pink Salmon 
from Prince William Sound, Alaska

Wei Cheng1,2,  Christopher Habicht1, William D. Templin1, 
Zachary D. Grauvogel1, and Anthony J. Gharrett2
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2University of Alaska Fairbanks 
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Life History of Pink Salmon

• Two-year life cycle
• Odd year
• Even year

• Limited freshwater 
life history

https://www.n-sea.org/pink-salmon
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Distribution of Pink Salmon

http://www.salmonnation.org/fish/meet_species.html
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PWS Pink Salmon

• Over 800 streams in 
Prince William 
Sound (PWS)

• Variation in run 
timing
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Swanson Creek

Duck RiverRocky Creek

McCleod Creek

Variability in spawning habitat
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Previous Studies
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Study Design
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Contemporary Historical

Odd Year Natural

Hatchery

Even Year Natural

Hatchery

√ (pending)

√ (pending)

√ (pending)

√ (pending)



Hatchery

West
East

Prince William Sound
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Odd YearSample collections: 2013



Hatchery

West
East

Prince William Sound
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Even YearSample collections: 2014



Population Structure Analyses

• Calculate genetic differences among 
collections

• Test for significance of these differences

• Visualize the relationships among collections
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PWS Pink Salmon 

Odd 

Even
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GOA Chum Salmon PWS Chum Salmon 
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PWS Pink Salmon 

Odd 

Even

PWS Chum Salmon 
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Population Structure Analyses

• Calculate genetic differences among 
collections

• Test for significance of these differences
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Testing for Differences:
Among Prince William Sound
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p = 3.05 x 10 -70

(α = 0.05)

Significantly different

Odd Year



Testing for Differences:
Among Prince William Sound
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p < 10 -6 (α = 0.05)

Significantly different

Even Year



Testing for Differences:
Between Early and Late
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p < 0.05 (α = 0.05)

East: Genetically different for 3 of 5
West: No significant differences

Even Year



Population Structure Analyses

• Calculate genetic differences among 
collections

• Test for significance of these differences

• Visualize the relationships among collections
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Visualizing Relationships 
Among Collections
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East vs. West
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Visualizing Relationships 
Among Collections – Zooming In

Odd Year



Visualizing the Relationships 
among Collections
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Visualizing the Relationships 
among Collections

Even Year



Summary to date
• Kodiak vs. Prince William Sound (PWS)
 Significantly different in both lineages [data not shown]

• Genetic variation among pink salmon 
populations in PWS is very small
 Odd year – small 
 Even year – even smaller

• Within lineage patterns
 Odd year: 

• East vs. West
• Early vs. Late?

 Even year: 
• Early vs. Late (eastern side only)



Future Work

• Historical samples
 1991 – 1997
No otolith information

• Investigate mechanisms driving the structure
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