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After this paper is done, I will 
focus on how to make our tools 
less computationally intensive 
and explore applications to a  
wider range of organisms
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Learning from the Master   





Two fish from the American River of 
The same age, captured on the same day 
In the same location



Steelhead are Onchorhynchus 
not Salmo
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Atlantic Salmon is an 
iteroparous and 
anadramous Salmo 
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 • Early maturation (‘precocious parr’) 

 • Links between environment and return (that is, when will 
the fish mature?)  

Salmonid life histories are 

 • Embedded in an annual cycle 

 • Regulated by inhibition of maturation 
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Nothing in evolution makes sense except in the light of cell 
biology (proximate)

John Gerhart and Marc Kirschner, Cells, 
Embryos and Evolution  (1997)
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The Marine Phase 

In both freshwater and marine, the timing of the windows is a result of 
                                            natural selection 



Leads to The Salmonid Life History Decision Tree

Thorpe et al 1998



Leads to The Salmonid Life History Decision Tree

Thanks to David Swank



A Quantitative Framework via State Dependent Life  History Theory 
Implemented by Stochastic Dynamic Programming

Fresh water phase

Marine phase

Mangel. Deep Sea Research, II (Topical Studies in Oceanography) 41:75-106
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