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Similar formalisms to classical selection equations: 
 
Frequency-dependent selection 
Mutation-limited evolution (“evolutionary” time scale) 
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Variability in growth curves 
Between environments  





This is a characteristic equation from which an r is derived that is an appropriate fitness 
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Assumptions of “adaptive dynamics”  useful simplification 

 
Very “clean” natural selection 

 
 

• Mutation - limited evolution  

 

– population sizes are large 

 

– mutations are rare and mutational steps are "small" 

 

• evolution proceeds by invasion of mutants (and subsequent events) – 
use invasion fitness 

 

• only one genotype is common in the evolving population 

 

• fitness functions and phenotype landscapes are smooth 

 

 



Individual environment e in patch environment E 
Determines probability of becoming female x(e) 
Determines competitive ability as an adult female f(e), male m(e) 

birth development 
competition for 

mates 
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conditional probability of e with partial 
migration p between patches at moment of 
competition for mates  





There is some migration, p > 0 



SPECIAL WHEN THERE IS ONE RESIDENT REACTION NORM 
 
Evolution maximizes 

c a parameter that characterizes the reaction norm 







When we parameterize the reaction norm 
by a and slope b 
 
and constrain the evolution of b 
 
we can get disruptive selection on a for  
very long and the evolution of GSD 
 
 
WATCH OUT WHEN USING 
 
few parameters  
arbitrary chosen speeds of evolution 




