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MacFarlane, 2010. Energy dynamics and growth of Chinook salmon (Oncorhynchus tshawytscha) from the Central 
Valley of California during the estuarine phase and first ocean year. Can. J. Fish. Aquat. Sci. 67:1549–1565. 
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And after migration? 



Population consequences of ocean food decline 

Ocean food decline 

Low cost of migration 



Population consequences of ocean food decline 

Ocean food decline 

Low cost of migration 

High cost of migration 



Growth and dynamics in the field 

Migration distance: 
~ 3 km 

Migration distance: 
> 100 km 

Migration distance: 
~ 3 km 

Migration distance: 
> 100 km 



Migration distance: 
~ 3 km 

Migration distance: 
> 100 km 

Growth and dynamics in the field 



Food availability in the ocean 

High food availability in the ocean causes extinction 
when the cost of migration high 



Food availability in the ocean 

High food availability in the ocean causes extinction 
when the cost of migration high 

Unless… evolution select for smaller sizes 



 We build dams in short period of time 
 Is that time enough for selection to act? 

 

 The peak of dams building coincide 
with the decline in food abundance in 
the ocean 
 This decline may have prevented a larger 
 collapse of populations 
 

 Climate change predict declining in 
ocean productivity 
 Good for persistence, bad for fisheries 
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Larger fish requires more energy per g 



Wintering habitat (sea) 

   MODEL o Population level 

Size structured population model 

Breeding habitat (river) 

Density-dependence No density-dependence 
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