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Genetic Methods:

 Molecular background & laboratory protocol

 Test statistics;  descriptive statistics…



genetic M&E focus...

 Reproductive success between stocks measured at:

 Will stocks acclimate to new environment – behaviors?

 How successful with the program be?
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n = 344
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...therefore, stocks assign with a 
& we can determine stock proportions .

100% self; mean prob. = 0.98
100% self; mean prob. = 0.98

PCoA plot



No apparent evidence of 
Hybridization between stocks

W O
Group mean (Q1) mean (Q2)

Chandler juveniles (2012) 96.8 90.0
Chandler juveniles (2013) 97.8 96.3
Roza juveniles (2012-13) 98.0 96.2

1st program returns (2013) 97.9 97.4
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...Reflective of source stock abundances, Okanogan origin 
sockeye dominate outplants (with inter-annual variability)

2011
2012
2013

2011

2012

2013

Donor stock proportions

Outplanting began in 2009
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2009

2010

2012

11%

36%47%

therefore...these fish exited the lake
(“fall-backs” vs. strays)

9 fish outplanted in were 
subsequently sampled at Roza in 

5 fish identified as returns were 
subsequently sampled at Roza in 
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Spatial segregation during spawning

carcass 2011 (sec 1)

carcass 2013 (sec1)

2011; section1       

2013; section1       

carcass 2011 (sec 2&3)

carcass 2013 (sec2)

carcass 2013 (sec3)

2011; sections 2 & 3

2013; section 2       

2013; section 3       



Chandler

Cle Elum Lake

Columbia River
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landmarks; sampling; “who’s who”

Okanogan

Roza Dam

36%47%

Chandler 2012

Chandler 2013

Roza 2012-2013

...Large inter-annual variability? Some behavioral 
characteristics may play a role (or sampling)

Chandler 2012
Chandler 2013
Roza 2012 - 2013

mostly sampled at Prosser
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Prosser/ Chandler

Cle Elum Lake

Columbia River

Okanogan

Wenatchee

1st program returns (2013): Age-4

Okanogan

Roza Dam

36%47%

   

64%

...there is an obvious disparity between juveniles & 
returning adults (proportions by donor origin) 

RECALL...



1st program returns (2013)

...no apparent run-timing difference
among stock of origin

...however, big difference in size distribution
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(side note), similarly.....

Okanogan

Roza Dam

Roza 2009

Roza 2010

Roza 2012

11%

36%47%

Includes age-3 returns from 2009?
identified 10% 1-salt fish based on scale ages of 2013 adults

Roza 2009
Roza 2010
Roza 2012



Review....what I think we know
 Outplant origins distinguished with high accuracy; donors comprised 

of larger proportion Okanogan

 Many aspects may favor overall viability of reintroduction: utilizing all 
available habitat, high genetic variability, and….

 All groups evaluated (e.g., juveniles, returns) definitively “pure” 
stock: Wenatchee or Okanogan

 Distinct spatial distribution on spawning grounds is likely cause
for lack of introgression (i.e. )

 Proportionally more Wenatchee progeny among outmigrating juveniles

 The first program returns are dominated by Okanogan

 Appears age-structure among both juvenile and adult progeny differs by 
donor stock of origin; characteristic of respective adaptations in natal 
regions: Wenatchee or Okanogan? 
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