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Sex-specific fitness effects 

v single-locus model: three fitness parameters 
for each sex 
²  w11, w12, w22 (females), v11, v12, v22 (males) 

v what happens if selection works in opposite 
directions in the two sexes?  
² stable polymorphism and/or multiple 

equilibria 
v what might be the long-term evolutionary 

“solution”? 
v similar considerations for X-linked genes 

² male allele frequency determined by 
females in previous generation 

Frequency Dependent Selection 

v fitness is a function of allele, genotype, or 
phenotype frequencies 

v fitness may either increase (positive 
frequency dependence) or decrease 
(negative frequency dependence) with the 
frequency of a given allele or phenotype 
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Borer M, van Noort T, Rahier M, Naisbit RE (2010) Positive frequency-dependent 
selection on warning color in alpine leaf beetles. Evolution 64: 3629-3633. 

Frequency Dependent Selection 

v negative frequency dependent selection 
² fitness declines as the frequency of a given 

genotype/phenotype increases 
² why would this be? 

assuming sAA  =  SAa  =  Saa...

Δp =
spq q− p( ) p2 − pq+ q2( )

w

AA: w11 =1− sAA p
2

Aa: w12 =1− sAa2pq
aa: w22 =1− saaq

2
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Frequency Dependent Selection 

v suppose fitness for all genotypes/phenotypes 
declines with the frequency of the most fit 
genotype… 
² why would this be? 

€ 

AA :  w11 =1.4 − c(2p2 +2pq)  
Aa :  w12 =1.2 − c(2p2 + 2pq)
aa :  w22 =1− c(2p2 + 2pq)
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Frequency Dependent Selection 

v likely responsible for: 
² extraordinarily high polymorphism in immune 

system genes (MHC) 
²  self-incompatibility genes in plants 
² variation in “personality” traits 

v may result in selection reducing the mean 
fitness of the population 
² e.g., 50:50 sex ratio 
² many different kinds of social behavior, 

whenever individuals are competing for 
resources  …or mates (sexual selection) 
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Results of crosses are consistent 
with a single locus genetic 
model in which the s (satellite) 
allele is dominant but also at 
low frequency 
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Hugie DM, Lank DB (1997) The resident's dilemma: a 
female choice model for the evolution of alternative 
mating strategies in lekking male ruffs (Philomachus 
pugnax). Behavioral Ecology 8:218-225. 
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Fecundity Selection 

v viability selection 
²  “hard selection” – fitness is a life or death 

proposition 

v  fecundity selection 
²  “soft selection” – everyone survives but with 

differences in reproductive success 
²  standard model assumes that fecundity (production 

of offspring) depends on both genotypes of a 
mated pair 

v outcome of selection depends on details, but 
fecundity selection often results in fixation and loss 
of alternative alleles (as in viability selection) 


