Phenological mismatch
reduces survival in wild
steelhead trout
population
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Presenter
Presentation Notes
The first few months in the ocean is critical for determining recruitment of anadromous salmon and trout. The more salmon that survive this period, the higher recruitment will be indicating that this period is a rate limiting step in population growth. But what determines how many salmon will survive this critical period?
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Cushing 1990, Durant et al 2007


Presenter
Presentation Notes
One hypothesis, the MMH, suggests that when predators and prey are in the same place at the same time, survival is increased. BUT when predators and prey are out of sync survival of the predator decreases.  For salmon this means that smolts that arrive in the estuary at peak food/zooplankton availability, will have higher survival. Could the MMH explain variability in survival in the first few months in the ocean? Indeed, there is evidence supporting this hypothesis. 



Critical Size, Critical Time

Fish grow faster when they enter the estuary during
peak food availability

Larger and faster growing fish have higher survival

e A

5° 9 10



Presenter
Presentation Notes
Salmon depend on estuary/nearshore food resources to grow and survive.
Growth in salmon is higher in years when salmon arrive in the estuary when there is lots of food
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Timing, duration and size of
the zooplankton bloom varies

Calanus Marshallae; J. Fisher &

Abundance
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Arrow to zooplankton bloom start and 


Is the probability of survival higher for
steelhead smolts that enter the estuary during
peak food availability?
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Presentation Notes
I hypothesize that phenological mismatch will result in changes in salmon productivity as per the MMH 

I predict that there will be a window of opportunity where time lag between peak phytoplankton abundance and peak smolt outmigration will enable appropriate growing conditions and increased survival
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Combination of  … and pictures… 


Coefficient

Survival ~ FL + time lag + site

Time lag 1
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Violin plots
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Violin plots
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_ However, this model accounts for
~5% of the variability. Indicating other
processes at work. |




Early Marine Survival

Predators
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There are two main hypotheses on what effects marine survival during this stage: predation and prey availability. I’m going to focus on prey availability.
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Presentation Notes
The MMH suggests that as species become mismatched with their prey, recruitment will decrease. 

So as the temporal between overlap predator and prey decreases, recruitment decreases
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