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Quantifying steelhead smolt survival
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Low and decreasing steelhead smolt survival in Puget Sound
(2-week migration)
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Seals as mobile ‘receivers’
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2014 - Evidence of predation in Puget Sound

o Stationary steelhead tags detected by seals at
haulouts in Puget Sound

 Tag detection patterns consistent with harbor seal
movements in Puget Sound (Welch et al. 2007,
Berejikian et al. 2016) and estuaries (N = 12)
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2016 — Substantial increase in steelhead survival
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Little evidence of seal predation in high survival year
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Recent shifts in PS and HC steelhead early marine survival
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What has caused the shift in steelhead
smolt survival and apparent predation?

- Change in steelhead smolt behavior

- Change In predator behavior/predation pressure
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Strait of Georgia zooplankton

Strait of Georgia Age-0 herring

Fraser River plume study
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Close relationship between anchovy abundance
and steelhead mortality rate
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Anchovy abundance regulated by temperature
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Summary

1. Significant changes in early marine survival

2. Evidence for predation by harbor seals in
Puget Sound inversely related to marine
survival rates

3. Smolt behavior similar among years

4. Variation in survival appears to be associated
with increased transient killer whale activity
and anchovy pulses
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