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Fish-habitat studies were designed to fill gaps in
understanding about Chehalis River Ecosystem.

e Salmonid spawners

e Smolt abundance

e Summer fish distribution

e Juvenile salmonid summer movement

e Juvenile salmonid winter & spring
movements

e Adult spring Chinook movements &
temperature selectivity

5/9/2014



Fish-habitat studies were designed to fill gaps in
understanding about Chehalis River ecosystem.

e Salmonid spawners

e Smolt abundance

e Summer fish distribution

e Juvenile salmonid summer movement

e Juvenile salmonid winter & spring
movements

e Adult spring Chinook movements &
temperature selectivity

5/9/2014



Chehalis Riverscape Study:
2013 Results

Mara Zimmerman & John Winkowski
Washington Department of Fish and Wildlife
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Riverscape describes the basin-scale
landscape of the river.

* Before we ask what habitat variables limit a fish
life stage, we need to know where the fish are at

th at | |fe Sta ge . Landscapes to Riverscapes:

Bridging the Gap between
Research and Conservation
of Stream Fishes

_E THERMAL REFUGIA AND STREAM HABITAT
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A ca[ie perspective of Pacific salmonids and
it aquatic habitats prior to large le dam removal in

the Elwha River, Washington, USA
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Using a Stream Network Census of Fish and Habitat
to Assess Models of Juvenile Salmonid Distribution

John R. McMillan* and Martin C. Liermann

National Oceanic and Atmospheric Administration, Northwest Fisheries Science Center,
2725 Montlake Boulevard East, Seattle, Washington 98112, USA

5/9/2014




Riverscape Objectives

Describe summer fish distributions and associated
nabitats in the mainstem Chehalis River above and
pelow the potential dam site.




e Continuous 200-m reaches
e 77 km main stem habitat

* Fish observations by snorkel

e Habitat observations on foot
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Summer rearing of juvenile salmonids
mostly occurred above dam site.
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Fish species assemblage changes over
77 km of main stem.
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Habitat variables describing mainstem
Chehalis River are highly correlated.

Elevation =
Above Potential Dam Site

Slope
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Principal component analysis provided a
multivariate description of habitat.
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Multivariate habitat variable describes a
river continuum.
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Results describe a river continuum. Difficult to isolate
how individual habitat factors contribute to fish

distribution.

PERSPECTIVES

The River Continuum Concept!
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From headwaters to mouth, the phytical variables within a river system present a con-
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“Resist mechanistic
interpretations.”
— Lucero et al 2011
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“From headwaters to mouth, the
physical variables within a river
system present a continuous
gradient of physical conditions.”
— Vannote et al. 1980

River Syst. Vol. 19/3, p. 207-224 Article
Publishad online March 2011

Untangling human development and natural gradients:
Implications of underlying correlation structure for linking
landscapes and riverine ecosystems

Yasmin Lucero*', E. Ashley Steel?, Kelly M. Burnett® & Kelly Christiansen?®

with 7 figures and 3 tables
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Scales of variation

Fish may be correlated with different factors at different scales.

Salmonid Distribution at Summer Low Flows, Chehalis River 2013
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Model river continuum and reach scale
habitat predictors of fish abundance.

Generalized Additive Model (GAM)
Fish ~ rkm + habitat variables

River Scale: Reach Scale:
Variation in fish abundance Habitat correlations after river —scale
correlated with habitat continuum. continuum has been accounted for.

ARTICLE

Using a Stream Network Census of Fish and Habitat
to Assess Models of Juvenile Salmonid Distribution

John R. McMillan* and Martin C. Liermann
National Oceanic and Atmospheric Administration, Northwest Fisheries Science Center,
2725 Montlake Boulevard East, Seattle, Washington 98112, USA
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Most of the variation in juvenile salmonid abundance can
be explained by river scale habitat continuum (rkm only).
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R? shows the amount of variation in fish abundance that can be explained by the predictor variables.
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Within the river continuum, more salmon 0+ are found
in reaches with finer substrate.
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Within the river continuum, more trout 1+ are found in
reaches with steeper slope and cooler temperatures.
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Trout 1+ are > 100 mm in length that are likely rearing for the second or third summer in the river.
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Summary

e River scale variation in fish abundance is closely
correlated with a continuum in habitat and
temperature.

e Reach scale variation exists but is poorly explained by
measured habitat variables.

e Habitat and temperature co-vary in the river. Together
they are good predictors of fish abundance.

e |solating the contribution of one variable (e.g,
temperature) to salmonid rearing will require
alternative study design.




How do we expect a dam to reset the river scale

habitat continuum?
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Transition in fish assemblage occurs at dam location and is

associated with confined vs. unconfined channel.
Uﬁwfm,. Upper Chehalis Sampling Frame
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At a sub-basin scale, are confined headwater reaches
important summer rearing habitat for salmonids?
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Experimental/comparative approach is needed to
isolate contributions of temperature and habitat.
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