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Seasonal low flow = ecosystem renewal
ecological crunch time/bottlenecks
concentration of resources




Dry years lead to less mayflies (and
algae, chironomids, and caddisflies)
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General Summer Rearing Distribution
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Upriver Fish
Migrations

Winchester Dam
19002-2013

Flitcroft et al. 2016
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Habitat 1s less available
during seasonal low flow




Seasonal low flow
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Seasonal low flow
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Seasonal low flow
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Cutthroat Trout consume more
terrestrials during seasonal low tlow
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| Seasonal low flow |
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| Seasonal low flow |
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Cutthroat trout survival is
depressed during seasonal low tlow
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Habitat 1s less available
during seasonal low flow




Cutthroat trout strongly select deeper
water; boulders
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Earlier and faster emigration when cover is limiting
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Avian predation on fish can be
S|gn|flcant

Screech Owl

Belted Kingfisher Harvey and Nakamoto 2013




More cover and shade improve
Cutthroat Trout survival
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Cutthroat Trout have minimal
growth during seasonal low flow

Site E3 Gus [~ Pothole - Rock B3 UMS

0031 o
— .
-:% 0.021 ¢ P
A2
< 0011
: %
o
-
S n) o b a%ééééé
-0.011
AN
1] 1] \\ T 1] T
2007 2008 2009 ‘2010 2013 2014 2015 2016
Year

2,524 observations
Mean = 0.0012
46% lost mass L. Jensen, 2017 MS Oregon St



Sculpins lose weight during
seasonal low flow

Site Pothole Rock
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Seasonal low flow has a less clear
relationship with trout density
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High winter flows yield higher trout
densities
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Take Home Messages

 Seasonal low flow concentrates resources
 Trout eat more terrestrial prey during seasonal low tlow
» Instream cover and shade improve trout survival

 Shade, in addition to providing temperature refuge,
provides a zone that deters predators

* When instream cover is limiting, there is more
emigration of trout out of stream sections

- Management plans can enhance instream cover, shade,

and pools, which are important to trout during seasonal
low flow
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