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Life-stage specific measures of productivity

Identifying and evaluating differences in survival, development,
and/or growth, attributable to environmental factors; over large
spatial and temporal scales

* Incubation conditions

* Developmental rates

* Emergence timing
 Post-emergence growth




Incubation conditions
Egg-to-Fry Survival Study 2009-2012

Nine study reaches, 2009-2013
brood years. Controlled parental
cross, egg deposition, and spawn
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Incubation conditions
Egg-to-fry survival study 2009-2012
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Developmental stage
900 accumulated thermal units
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Accumulated thermal units (degrees C.)

Upper Yakima River
thermal unit accumulation
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Factors influencing salmonid
developmental rates
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Compensatory mechanisms result in the ability to maintain synchronous emergence under
variable environmental conditions, and have been noted among salmonid species,
populations, and subpopulations (Brannon et al. 1987; Whitney et al. 2014).

Limiting factors: Fine sediment accumulation/availability of dissolved oxygen
(Chapman 1988; 2014; Greig et al. 2005; Malcolm et al. 2011), high or low

temperatures (Beacham and Murray 1990; Heming 1982), variation in temperature
(Steel et al. 2012).




Spring Chinook development and
emergence
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Developmental Incubation Pods (DIPs)
pilot study

e Controlled for parental effects

* Cle Elum River, Main-stem Yakima River, and Teanaway River
study locations

e Ten pods/study area (pilot)




Developmental rates
2014-15 Pilot Study
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Developmental rates
Estimated emergence
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Mean number of fry/trap
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Post-Emergent Growth
Study area
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Growth (reach; mm/day)

Post-Emergent Growth
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Summary

* Both parental and environmental factors appear to have an effect on
early survival.

* Indirect evidence (ky within egg boxes at recovery) suggest differential
development, attributable to reach specific environmental conditions.

* Preliminary data suggests differences in the rate of development among
study reaches, likely occurring in early stages of development

* Preliminary data suggest differences in the timing of emergence among
study reaches, corresponding with observed alevin development over
time.

* Post-emergent growth rates also appear to correspond with reach scale
differences in developmental rate and emergence timing.

Additional information: WDFW, YKFP WDFW M&E Report, 5/1/2012 - 12/31/2013
Annual Report to Bonneville Power Administration, 1995-063-25. Submitted December
2014; Available (soon) www.bpa.gov
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