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Introduction

ÅAbundance - primary metric needed for monitoring the status of salmon 

and steelhead populations (McElhany et al. 2000) 

ÅEstimates of abundance + age /sex data = population productivity 

i.e. viability of populations

ÅDiscriminate stocks by life-history/migration patterns

APR OCT
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River Basin

Analytical approaches

1) Parentage Based Tagging (PBT):

Hatchery broodstock genetic data is used to identify all offspring of hatchery 

parents

2) Genetic Stock Identification (GSI):

Population genetic data is used to identify the most likely population origin of 

hatchery and wild fish
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Genetic information

Single Nucleotide Polymorphism (SNP)

96 for PBT

192 for GSI

GA
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Main sources of samples for genetic analysis

Harvest

Non-lethal sampling at dams and weirs
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PBT samples for lab exercise

True composition of test

mixture file based on CWT

data.



PBT samples for lab exercise

True composition of test

mixture file based on CWT

data.

PBT baseline

Snake River Basin

Spring Chinook

2008-present



PBT samples for lab exercise

True composition of test

mixture file based on CWT

data.

Reporting Group Hatchery Source N

L_Columbia_R_sp/fa Cowlitz R. 3

Lewis R. 2

5

Willamette_R Clackamas R. early 2

McKenzie Hatchery 3

NF Santiam R. 3

MF Willamette R. 2

10

Mid_Columbia_R_sp Deschutes R. 3

Klickitat R. 3

Umatilla R. 2

Warm Springs R. 2

Yakima R. Upper 4

14

U_Columbia_R_sp Chiwawa R. 3

Leavenworth Hatchery 3

Little White Salmon NFH 3

9

RapidR_Clearwater_sp Catherine Cr. (Grande Ronde) 2

Clearwater Hatchery 1

Dworshack Natl. Hatchery 2

Grande Ronde R. Upper 1

Imnaga R. and tribs 2

Lookingglass Hatchery 25

Rapid River 3

SF Clearwater 2

38

SF_Salmon_sp McCall Hatchery 5

5

Upper_Salmon_sp Sawtooth Hatchery 5

5

Grand Total 86



PBT samples for lab exercise

8 mystery samples!!
Different

species

Degraded

sample

Out of basin



GSI samples for lab exercise

True composition of test

mixture file based on CWT

data.



GSI samples for lab exercise

True composition of test

mixture file based on CWT

data.

Reporting Group Hatchery Source N

Deschutes_R_sp

DESCHUTES R 8

HOOD R 1

WARM SPRINGS R 11

20

L_Columbia_R_sp

COWLITZ R 7

KALAMA R 10

LEWIS R 3

20

Mid_Columbia_R_sp

KLICKITAT R 1

YAKIMA R -UPR 19

20

RapidR_Clearwater_sp

CATHERINE CR (GRANDE 1

CLEARWATER MIX 1

RAPID RIVER 15

S FK CLEARWATER 3

20

U_Columbia_R_sp

CHIWAWA R 2

LEAVENWORTH HATCHERY 11

LTL WHITE SALMON-NFH 5

WIND R 2

20

Willamette_R

MCKENZIE HATCHERY 3

S SANTIAM R 9

SANTIAM R N FK 2

WILLAMETTE R MID FK 6

20

Grand Total 120
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and steelhead populations (McElhany et al. 2000) 
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GSI of Salmonids in the Columbia River Basin



Bonneville
Dam

Lower
Granite

Dam

Juvenile fish

Snake River Stock Composition of Out-

Migrants (CH/ST)

Juvenile fish

Interior Columbia River Stock 

Composition of Out-Migrants (CH)

GSI of Salmonids in the Columbia River Basin



Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest
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Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest

2) Run-timing of Chinook salmon stocks consistent across years

Figure 1 from: Hess and Narum 2011 TAFS
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3) Out-of-Columbia-River-Basin Chinook salmon stray-rate estimated to be ~0.3%



Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest

2) Run-timing of Chinook salmon stocks consistent across years

3) Out-of-Columbia-River-Basin Chinook salmon stray-rate estimated to be ~0.3%

4) Consistent run-timing differences among steelhead stocks across years
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Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest

2) Run-timing of Chinook salmon stocks consistent across years

3) Out-of-Columbia-River-Basin Chinook salmon stray-rate estimated to be ~0.3%

4) Consistent run-timing differences among steelhead stocks across years

5) Female-biased sex ratio of Snake River steelhead

Sex ratios

Male
Female

SY2009

ÅMales = 34%

ÅFemales = 66%

SY2010

ÅMales = 38%

ÅFemales = 62%



Major Findings

1) Chinook salmon stocks segregate temporally, spatially, and by fishery harvest

2) Run-timing of Chinook salmon stocks consistent across years

3) Out-of-Columbia-River-Basin Chinook salmon stray-rate estimated to be ~0.3%

4) Consistent run-timing differences among steelhead stocks across years

5) Female-biased sex ratio of Snake River steelhead

6) Relationship between steelhead run type (A vs. B) based on length and 

saltwater age not definitive
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Genetic Stock Identification

1) Define reporting groups

2) Test accuracy of the baseline

3) Construct a mixture file

4) Estimation of individual assignment and stock proportions



Genetic Stock Identification

1) Define reporting groups
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Genetic Stock Identification

1) Define reporting groups

2) Test accuracy of the baseline
















