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Key Findings:

A strong correlation
between mean
annual air
temperatures and
contemporary bull
trout distributions
suggests climate
plays an important
role in determining
population
boundaries.

Model projections
suggest substantial
and spatially
heterogeneous losses
of bull trout habitats
could occur in the
21st century. Risks of
local population
extirpations will vary
accordingly and
conservations efforts
should be allocated
with this in mind.

Recent trends in
stream temperatures
driven by increasing
air temperatures,
decreasing flows, and
increasing wildfires
indicate losses and
fragmentation of
thermal habitat
networks may already
be occurring.

Continued monitoring
will be needed to
detect biological
responses that may
lag environmental
trends.

Challenge

Bull trout are an ESA listed species that may be especis
vulnerable to the effects of a warming climate. As such, th
are a useful biological indicator of the effects climate changg
will have on mountain stream ecosystems. Understandi
threats to persistence of bull trout will help us understan
threats to other species and ecosystemainformation that will
be key to prioritization of limited management resources.

Context

Global warming threatens massive disruption of ecosystems and worldwide losses
biodiversity. The effects of a warming climate are occurring especially rapidly in the R
Mountains, where mean annual air temperatures increased by 0.8°C in the 20th centu
compared to the 0.6°C global average. This warming has resulted in wadicumented trends in
snowpack, hydrology, wildfires, and forest vegetation over the last 50 years. These trends
projected not only to continue, but accelerate, during the 2tcentury and will have profoung
consequences on aguatic ecosystems.
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Actions
RMRS scientists at the Boise Aquatics Sciences Lab have initiated several studies
understand how bull trout may be affected by a warming climate. This research has focuseg

to
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three areas: 1) regional scale analyses of current and projected habitat conditions associ

with different warming scenarios, 2) precise, landscape scale assessments that model the
effects of warming on stream temperatures and thermally suitable habitats in stream networks,
and 3) development of climatesensitive monitoring protocols to detect biological responses

RMRS scientists have also been involved in organizing and contributing to nume
workshops, lecture series, and technical presentations designed to educate resource manag
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Results
Several manuscripts have been published or are in preparation based on the research ar

described above. Online presentations and websites are available to provide a bagic

understanding of the threats posed by a warming climate to aquatic ecosystems and predic
models have been developed to describe bull trout distributions for numerous warm
scenarios. RMRS climate research is proving integral to planning ESA recovery action
species such as bull trout and is being adopted by managers within the Forest Service, USH
and state natural resource agenciege,
across the Pacific Northwest.
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Bull Trout and Climate

Current and future distributions of
thermally suitable natal habitats for bull
trout across the interior Columbia River
Basin based on mean annual air
temperature relationships (Rieman et al
2007).
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Current and future distributions of thermally suitable
natal habitat for bull trout in the Boise River basin of
central Idaho. Habitat were delineated using a mean
summer stream temperature criteria ok 10°C and
stream temperatures were modeled using the methods
described in Isaak et al. (In review). The projected futurg
distribution was based on extrapolations of air
temperature and stream flow trends observed in the
basin during the last 30f 50 years.

Publications and Presentations

Bull trout and climate change website. A compilation of symposium presentations given by regional experts at the 2008
Western Division American Fisheries Society meetintip://www.fs.fed.us/rm/boise/AWAE/projects/bull_trout/
bt _home.html Portland, OR, May & 9.

Isaak, Daniel J.; Luce, Charles H.; Rieman, Bruce E.; Nagel, David E.; Peterson, Erin E.; Horan, Dona L.; Parkes, Shardn;
Chandler, Gwynne L2010. Effects of climate change and wildfire on stream temperatures and salmonid therma|
habitat in a mountain river network Ecological Applications. 20(5): 135A.371.

Rieman, B., D. Isaak, S. Adams, D. Horan, D. Nagel, C. Luce, and D. Myers. 20@itipated climate warming effects on
bull trout habitats and populations across the Interior Columbia River Basifransactions of the American Fisher
ies Society 6:15521565.

Stream temperature modeling website. A website developed by the science staff at the Boise Aquatic Sciences Lab that
details several approaches to modeling patterns in stream temperatures and thermal habitats in mountain envi
ronments http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temperature.shtml
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