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 Climate-mediated top-
down effects

 Simultaneous bottom-up 
and top-down effects

Sydeman et al. 2015



Total zooplankton

Euphausiids

Pseudocalanus spp.

Models of seabird densities relative to potential prey densities   



Batten et al. 2016



Pros and cons of integrative work to date
Pros:
•Large spatial scale
•Long-term data/relevant time series
•These data are needed:

•Trophic ecology
•Species to community resolution
 Ecosystem-Approach to Management

Cons:
Data usability (complex datasets, difficult integrations) 
CPR often not analyzed continuously (predator-prey patchines
Large scale analyses may miss key small-scale dynamics (e.g., 
fronts and eddies)



“If tens of thousands of them are dying, it's because there's no fish 
out there, anywhere, over a very large area” --- John Piatt, USGS
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