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O. mykiss = Rainbow Trout = Steelhead Trout
VSP = Abundance, Productivity, Spatial Structure, Diversity

Important because our Steelhead population is depressed and listed
as threatened in the Yakima Basin yet our sympatric Rainbow Trout
population is robust

Steelhead recovery objectives under ESA, but large uncertainty
surrounding interactions between life-histories that may affect
recovery
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McElhany et al. 2000, NMFS-NWFSC-42; Crawford and Rumsey 2011; Guidance Document



Upper Yakima Steelhead Population
Trajectory and Recovery Goals

Hypothetical-delisting
goal for population
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Anadromy vs. Residency
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Evidence of Interbreeding — Yakima




“ Determine influence a large resident trout
population has on recovery of steelhead

@ Employ large scale PIT tagging project

“ Couple with a basin scale genetic parentage
assessment

© Get a handle on how many smolts are produced
from where

@ And who their parents are

“ Explore factors influencing anadromy
® Genetics vs Environment
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Parent assignments of migrants and
the subsequent adult returns
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Tributaries Trihutaries
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Tribs- Potential Explanatory Variables

%]
l

Recruits per Spawner [ndex

o
l

Adjusted R? = 0.69;
P <0.000001
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Probability of Migration from Tributaries

Probability of Migrating

0.25 -

0.00 -

0.0 0.1 0.2 0.3
Model Prediction N= 78,387

Model Form: P igration = In[Y/(1-Y)]=a + (
Where v = ummer stream wetted widths,
and summer ‘
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Upper Yakima Steelhead Adult s
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S- $5,000,000.00 $10,000,000.00 $15,000,000.00 $20,000,000.00 $25,000,000.00

Cumulative Federal Dollars Spent on Restoration/Protection
(Kittitas Co. WA: 2007-2017)



Spatial Structure

NMFS Recommendation-Determine spatial
distribution with the ability to detect a change
in distribution of + 15% with 80% certainty.

Power VS Sample Size N2 (15% change, N1=3, Alpha = 0.2)

Steelhead Spawner Distribution
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Sample Size (N2)




Diversity

Run timing

Sex ratio’s

Age at maturity
Spawn timing
Age distribution
Size structure
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Gerrodette, T. 1987.
Power Analysis for Detecting Trends.
Ecology 68:1364-1372.



Upper Yakima O. mykiss may be genetically
predisposed to a resident life history and current
conditions likely favor that life-history pathway

Likely different drivers of life-history expression in
different geographical areas of the basin

Interdependency of life-histories and their interaction
with the environment suggest restoring habitat
features that promote expression of life-history
diversity will be more effective than managing adult
spawning (McPhee et al. 2007)

O. mykiss life history interaction stuff is complicated



