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Study Area — tributary Methow River, upper Columbia Basin

Long mainstem migration (843 km)

9 mainstem dams
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Study Area - 7 Diversion dams redesigned in Beaver Creek
2002-2004




Objectives

* Do migratory steelhead establish a population
In the re-opened habitat?

e Which source -> establishes a population?

— Individual reproductive success
— mate selection, successful phenotypes to next generation
— Founder effect? Or low diversity

* What spatial extent of colonization 1

generation after re-open habitat?

— Migration strategy (tag tracking)
— Genetic
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Methods — Capture

* Upstream/downstream picket weir
— Feb to Dec 2005, 2006, 2007, 2008 * i /-/A%
— Adults on spawning migration i/

— Parr outmigrating

* Electrofishing at monitoring sites

— Juvenile rearing in tributary




Methods - Tagging

e Migration behavior was identified using PIT tag

16 digit alpha-numeric code
— 3D9.1BF1FDC829

e Followed tags of juveniles reared in Beaver Creek to
return as adults

PTRAGIS



ethods - Sample Selectic

e Used Spawners from BY 2005 and 2006

e Queried tissue samples for analysis by
length to match these brood years
collected 2005-2008

Colection/&vage 2005|2006 | 2007 | 2008 _

2005 0
2006 1
2007 2
2008 3

Vells Hatchery tissue from WDFW fc




Methods - Tissue collection and
Genotyping

Fin clip preserved in 95% EtOH
DNA extracted
PCR amplification optimized for each locus

16 usat loci — analysis conducted at Ul Aquaculture Research
Station, Hagerman ID

e 13 usat loci standardized (Stevensen et al. 2009)

e Onel02 (Olsen et al 2000), Omm1036 and Omm1046
(Rexroad et al 2002)
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Results — Do steelhead colonize the re-opened
Habitat? Source?
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— Successful mate selection b

Number Steelhead




Number of Offspring

Results —Successful spawners by size/life history
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Results - What phenotypes were associated with
successful mating?
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e Sig. paired by day past weir (early-early, later-later) (p<0.001, p=0.84)



Results — What phenotypes were associated
with successful mating?

o Female larger Male larger
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High genetic exchange among life history and generations

Random mating => no founder effect
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Results - Returning Offspring as Adults

BUT, 50% parr progeny were AxA cross
_oa A\ o parr progeny

Survival 1.3%
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Results — Successful phenotypes?

Juvenile Migration/Survival

Most successful adult returns rear in —basin > 300 days
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DS Dam
UBR1
UBR1
CMP
UBR4
UBR4
SFB
SFB

al extent of measurable ¢

Before | After | Fg;
Year Year

2005 2009 0.014*
2004 2008 0.021*
2004 2009 0.027*
2005 2009 0.002
2004 2008 0.011*
2004 2009 -0.002
2005 2008 0.004
2005 2009 0.002

statistical significance

0.001*
<0.001*
<0.001*
0.047
0.009*
0.558
0.121
0.276

2 3
w0 Kilometers




ults — Temporal Tests (sampling

e year year Fy Pl

UBR1 2008 2009 -0.003 0.253
UBR2 2008 2009 -0.004 0.880
UBR4 2008 2009 <-0.001 0.147
SFB 2008 2009 0.005  0.568
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onclusions - Colonization

‘

Before barrier removal

0 . 0 * Fragmented

e Smolts out, but no adult
returns
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After barrier removal

¢ Genetic shifts lowest site km
5

e Tag movement to middle
site km 12

* Smolts out and adult returns
/|




Conclusions — Indiv Success

Fluvial RBT were key to re-colonization, gene flow and
reserve of wild genotype

Hatchery unsuccessful in early years of colonization

Phenotypes of successful spawners shifted dramatically
between 2005 and 2006

Successful juvenile SH reared in the Methow R (or Wells
Res) for 1 to 2 years prior to smolt outmigration

No clear relationship between number of offspring and
returning adults




What is the in steelhead
conservation?

e Phenotypes/genotypes under selection for
adult survival and how these interact in time,
space, density -> selection gradients

— Interactions between rearing habitats and
selection gradients influences fitness

e Aggressive work to understand, control or

eliminate hatchery steelhead effects
IEAKEST /g0
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Results - % Hatchery
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