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Geographical and genetic modes of speciation



In sister clades, those clades that mate promiscuously and do not form a pair-bond (A, 
C) tend to have more species than nonpromiscuous clades (B, D) that do form pair-
bonds



New species by sexual selection?

• Color polymorphisms

• Fixation of color alleles 

 color-selective mating

• Restriction of gene flow

• Genetic differentiation 

©

Species

Sexual Selection and Speciatin in Cichlid Fish



What is sexual selection?

A form of natural selection in which selection operates on 

traits that contribute to an organism’s mating success.



Components of natural selection that may affect the fitness of a sexually reproducing 
organism over the life cycle
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Sexual dimorphism

What the heck?!

Sexual Dimorphism



Sexual dimorphism in Humans



Dear Asa Gray, 

 The sight of a feather in a peacock's 

tail, whenever I gaze at it, makes me sick!

         Charles, 1860

The history of Sexual Selection Theory

Darwin’s conundrum



The history of Sexual Selection Theory

Sexual dimorphism demanded 
an evolutionary explanation 
only after Darwin’s theory was 
put forward



Darwin 1871
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The history of Sexual Selection Theory



The history of Sexual Selection Theory

Theory of Sexual Selection

“Sexual selection … depends, not on 
a struggle for existence, but on a 
struggle between males for 
possession of the females; the 
result is not the death of the 
unsuccessful competitor, but few or 
no offspring” 
     (Darwin 1859, p.88)



The history of Sexual Selection Theory

Theory of Sexual Selection

Differences in reproductive success 
caused by competition over mates 
(Not reproductive success in general)

1. Male-male competition for access 
to females (= intrasexual selection)

2. Female choice for certain male 
characters (= intersexual selection)
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The history of Sexual Selection Theory

1. There is variation in mating 
success leading to variation in 
reproductive success

2. Females choose males based 
on eccentric ornamentation

3. Males ornamentation are 
costly on other aspect of their 
life-history



The history of Sexual Selection Theory

Fisher R.A. 1930

1. A formalization of 
Darwin’s theory of Sexual 
selection

2. A plausible mechanism for 
the evolution of females’ 
preference

3. Different mechanisms, 
including “runaway 
selection”



Differences of the sizes of egg and sperm cells – anisogamy 
(DEF: reproduction by fusion of dissimilar gametes)

the basis of sex and two sexes



X-ray of a kiwi (Apteryx) shows the bird’s enormous egg, 
it weighs 25 percent of the female’s body weight





Sexual selection

• Intrasexual Selection (usually males fighting with other 

males for access/copulations to females)

• Intersexual Selection (mate choice usually female choice)



Giant Irish Elk – antlers



Narwals – tusk (one left incisor)



Narwal  tusks – only males have them





Competition among male for access to females
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