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The Steelhead/Rainbow Trout Life Cycle

Boughton et al. 2005.



Moore et al. 2014. J. App. Ecol.
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Steelhead populations are 
comprised of life history 
classes with 
asynchronous variation
in relative abundance 
over time

Moore et al. 2014. J. App. Ecol.



Moore et al. 2014. J. App. Ecol.

Asynchrony in life history components decreases 
population variability



Christie et al .2014. Molec. Ecol.
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O. mykiss diversity

Anadromous life history diversity
• range-wide
• basin-scale

Anadromy and residency

http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11


Growth index
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Growth opportunity explains variation in 
smolt age

(Metcalfe and Thorpe 1990)

Sloat and Ligon. In prep.
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Basin-scale habitat heterogeneity 
and O. mykiss life history diversity



Clackamas Stream Temperatures
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Sloat, Reeves, and Hansen. In prep.
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Take homes

• Relatively simple models using size-at-age as an 
index of growth show promise for explaining 
patterns in diversity of anadromous life histories.

• Habitat heterogeneity, among other factors, 
promotes life history diversity by diversifying 
growth trajectories.



Beyond fish size: energy allocation 
and resident and anadromous life histories

Steelhead
Anadromous life history

Rainbow Trout
Resident life history



McMillan et al. (2011) Env. Bio. Fish.

Lipid storage greater in cold streams 
and growth (i.e., length) greater in 
warm streams.

(Wilcoxon rank sum test, p >0.001)(Wilcoxon rank sum test, p = 0.02)

Energy allocation tradeoffs
John Day River O. mykiss
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Maturation reaction norms for O. mykiss males reared
in cold and warm tributaries to the Clackamas River, OR
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Sloat and Reeves. In Prep.



Take homes

• Size-based models can be unreliable when 
transferred across growth environments, 
especially across temperature regimes.

• Cryptic (unmeasured) bioenergetic processes 
confound size-based thresholds for life histories.



Summary
• Maintaining or restoring habitat heterogeneity is 

likely to promote life history diversity by 
diversifying growth trajectories.

• More work still needed to recognize and integrate 
the role of resident fish into management plans 
for steelhead.
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Questions



Clackamas River, Oregon
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Temperature (-), Asymptotic size (+), Growth rate (+)

Temperature changes body size thresholds 
for alternative life histories: Clackamas River lab

Sloat and Reeves (2014) CJFAS
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O. mykiss distribution 

Allocation tradeoffs over
geographic spatial scales?

http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
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Feeding and Growth
riverscape growth trajectories
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O. mykiss distribution

Anadromous populations span a
latitudinal range of ~ 30 °
(34° – 62 ° N)

Diversity in age at smolting
(1 – 5 years)

http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11


O. mykiss distribution

How does mean and variance 
in smolt age and smolt size 
change across North American 
populations?

http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
http://www.dfw.state.or.us/swwd/fish_ID_answers.html#11
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How are we losing the parts?
• Taking down the stage: loss of floodplains



How are we losing the parts?
• Taking down the stage: loss of headwaters

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3352431/
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Population productivity Variation in Productivity
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Greene et al. 2010. Biol. Letters
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