Chinook salmon reintroduction above
Cougar Dam: Insights from genetic
parentage assignments
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Topics [

*Fitness differences between hatchery and natural
origin adults

= Assignment rates for adults returning to the trap
and transport facility at the base of the dam

=Cohort replacement rates calculated for adults
reintroduced from 2007 to 2010

= Genetic evidence that suggest some unsampled
Chinook salmon contribute to the population



Reintroduced adults have been tissue
sampled for genetic analysis since 2007 |
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Topics [

= Assignment rates for adults returning to the trap
and transport facility at the base of the dam

=Cohort replacement rates calculated for adults
reintroduced from 2007 to 2010

= Genetic evidence that suggest some unsampled
Chinook salmon contribute to the population



Adults were assigned to age-0 juveniles
sampled above the dam the following year

Estimated fithess, reproductive
success, based on the number of age-0
juveniles that assigned to adults



Hatchery origin adults were, on
average, smaller
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Natural origin adults were, on
average, more fit

2011 Origin - NOR 0.38 0.17 2.28 0.02 11.05-2.04
2012 Origin - NOR 0.47 0.12 4.01 <0.01 |1.27-2.02

2013 Origin - NOR 0.70 0.18 3.98 <0.01 |1.44-2.88

Estimates based on generalized linear mixed effects regression




Fork length partially explained fitness
differences between HOR and NOR adults I.

2011 Fork-length  0.01 0.00 442  <0.001 1.00-1.01
Origin - NOR 0.16 0.17 0.93 0.83 - 1.64
2012 Fork-length  0.01 0.00 11.45 <0.001 1.01-1.01

Origin - NOR 0.19 0.11 1.75 0.98 — 1.51

2013 Fork-length  0.01 0.00 4.55 <0.001 1.00-1.01
Origin - NOR 0.39 0.18 2.13 0.03 1.05-2.11

Estimates based on generalized linear mixed effects regression



Topics [

*Fitness differences between hatchery and natural
origin adults

=Cohort replacement rates calculated for adults
reintroduced from 2007 to 2010

= Genetic evidence that suggest some unsampled
Chinook salmon contribute to the population



Adult cohorts were assigned to age-3
to -5 NOR adult returns |.
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Most NOR Chinook salmon retuning later In
the spawning season were I

ptember 1st
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*Fitness differences between hatchery and natural
origin adults

= Assignment rates for adults returning to the trap
and transport facility at the base of the dam

= Genetic evidence that suggest some unsampled
Chinook salmon contribute to the population



Adult cohorts were assigned to age-3
to -5 NOR adult returns |.
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Cohorts are not meeting demographic
replacement |.
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CRR = Number of daughters / Number of potential mothers



NOR females had higher cohort
replacement rates in 2010 |.
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Minor contribution to below dam
population

Carcasses Genotyped Offspring
60 45 1
14 10
8 5
21 6
55 26
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A Release sites A

0 15 3
Source: Oregon Geospatial Enterprise Office i i
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*Fitness differences between hatchery and natural
origin adults

= Assignment rates for adults returning to the trap
and transport facility at the base of the dam

=Cohort replacement rates calculated for adults
reintroduced from 2007 to 2010
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Assignment type
No parent assigned
Mother unassigned
Father unassigned
Both parents assigned

9% + 5% of juveniles
with one unassigned
parent remain
unexplained after
accounting for human
error




Are there unsampled Chinook salmon

above Cougar Dam?
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Change CRRs?
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Summary of topics covered T

= Fitness differences between hatchery and natural origin
adults

= Hatchery fish may be less fit because they are smaller, and
potentially, return at a younger age

= Assignment rates for adults returning to the trap and
transport facility at the base of the dam

= Most adults returning to the trap were produced above the
dam

= Adults returning later in the season are more likely to be
Immigrants

= Cohort replacement rates calculated for adults reintroduced
from 2007 to 2010

= Cohorts are not meeting demographic replacement

= Genetic evidence that suggest some unsampled Chinook
salmon contribute to the population

= Some unsampled age-1 to age-5 adults may contribute
offspring to the population above the dam
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Known grandparent pairs can be
used to identify missing parents |.

Grandparent pair '

=Qur study:
Parent « 11 loci
= 35 alleles/locus
Grandoffspring

(Juveniles) / ’

Grandparent pair — grandoffspring trio
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