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NE Pacific marine heat waves (2014-2016, 2019

A. Pacific Decadal Oscillation (PDO) Index: 1950-2020
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Effects of the MHW In the Salish Sea
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Effects of environmental variables on marine survival of
salmon are well documented Washington and Oregon coast
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* Relationships vary over space
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* Relationships vary by species or ecotype

* Steelhead [] total smolt to adult survival (SAR) Is
strongly influenced by local conditions

* Early marine migration is an important phase,
Influencing SAR
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Puget Sound early marine survival

estimates 5
(2006-2009. 2014, 2020)
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Could steelhead survival increase be related to PS temperature increase?

* What we know about Puget Sound steelhead
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Could steelhead survival increase be related to PS temperature increase?

* What we know about Puget Sound steelhead
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Could steelhead survival increase be related to PS temperature increase?

* What we know about Puget Sound steelhead
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Northern anchovy increase in
abundance in the Salish Sea

Proportion of Sets with Anchovy
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Recap
Increase in steelhead survival coincided with warm PS temperatures [V

Anchovy abundance increase coincided with warm PS temperatures |V

Predation important factor causing low steelhead survival </
. L /
Migration behavior is similar among years N/
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Are steelhead predators eating
anchovy instead of steelhead?



We have the data

Increased anchovy abundance related to reduced steelhead mortality
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Prey switching hypothesis

haulout mortality

Central PS - 6 mortalities (17%) siatenary Central PS — 0 mortalities
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Conclusions/Implications

" Increase in steelhead survival related to increase in Northern
anchovy abundance as an alternate prey source for steelhead
predators

| * Suggests potential variation in relationships between
| environmental variables and steelhead/salmon survival
throughout the smolt — adult period

‘ * Puget Sound temperature variation acted as an unplanned
~  _  experimental variable, exposing the mechanisms and predator-
prey dynamics affecting steelhead survival

* Puget Sound ecosystem —forage fish are an important component
of the food web for salmon recovery
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Future reseach plans

* Continue annual tagging of Nisqually steelhead smolts

* Experimental approach to evaluate effects of a new Targeted
Acoustic Startle Technology (TAST)

* Estimate consumption rate of harbor seals on steelhead in the
Nisqually estuary
* Harbor seal diet data from South Puget Sound
* Estuary survival estimates
* Smolt trap estimates

Scottish tech ngl/m res

A breakthrough that p'ro{ects salmon from seals and

world’s most
demanding environmental regulations
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