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Geographical and genetic modes of speciation



Components of natural selection that may affect the fitness of a sexually reproducing 
organism over the life cycle
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The history of Sexual Selection Theory

Theory of Sexual Selection

ά{ŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴ Χ ŘŜǇŜƴŘǎΣ 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 
ƴƻ ƻŦŦǎǇǊƛƴƎέ 
     (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



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

the basis of sex and two sexes



Sexual selection

Å Intra sexual Selection (usually males fighting with other 

males for access/copulations to females)

Å Inter sexual Selection (mate choice usually female choice)



Giant Irish Elk ς antlers



Narwals ς tusk (one left incisor)



Narwal  tusks ς only males have them





Competition among male for access to females





Some armaments of male mammals used in contests over mates



Order: Ruminents, Artiodactyla (Paarhufer)



Family Bovidae (~140 species)
Example: Klipspringer Oreotragus oreotragus



Subfamily Oreotraginae (6 species)
DǸƴǘƘŜǊΩǎ Řƛƪ-dik



Family Moschidae (7 species)
Moschus moschiferus - Siberian musk dear



Family Cervidae (12 species)
Muntiacus



Family Cervidae 
Genus Hydropotes (Chinese water deer)
Vampire deer



Mechanisms of sexual selection 

Intrasexual selection: Aggression

Å Positive correlation between antler size and harem size

Å no ornaments in juveniles, females or males outside the breeding 
season, suggesting ecological costs 



Reproductive success of male (stags) and female (hinds) deer



Mechanisms (and predicted outcomes of) of sexual selection 

LƴǘŜǊǎŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴ

Å ƳŀǘŜŎƘƻƛŎŜ

Å ŜǾƻƭǳǘƛƻƴƻŦƻǊƴŀƳŜƴǘǎ

LƴǘǊŀǎŜȄǳŀƭǎŜƭŜŎǘƛƻƴ

Å ŎƻƳǇŜǘƛǘƛƻƴκ 

Å ŜǾƻƭǳǘƛƻƴƻŦǿŜŀǇƻƴǎ

Å aggression

Å advertisement

Å spermcompetition

direct
benefits

Å sensorybias

Å sexy son

Å goodgenes

indirect
benefits

Sexual conflict
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The history of Sexual Selection Theory

!ƴƎǳǎ .ŀǘŜƳŀƴ

.ŀǘŜƳŀƴ !Φ мфпу

BatemanPrinciple:
Within-sex variation in mating success may drive variation in 
reproductive success. 
Variation in reproductivesuccessisgreaterin malesthan in females.





{ƻƳŜ άōŜŀŎƘ ƳŀǎǘŜǊέ ŀǊŜ ƳǳŎƘ ƳƻǊŜ ǎǳŎŎŜǎǎŦǳƭ ǘƘŀƴ ƻǘƘŜǊǎ



{ƻƳŜ άōŜŀŎƘ ƳŀǎǘŜǊέ ŀǊŜ ƳǳŎƘ ƳƻǊŜ ǎǳŎŎŜǎǎŦǳƭ ǘƘŀƴ ƻǘƘŜǊǎ



Mechanisms of sexual selection 

LƴǘǊŀǎŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴΥ !ƎƎǊŜǎǎƛƻƴ

ƘǘǘǇǎΥκκǿǿǿΦȅƻǳǘǳōŜΦŎƻƳκǿŀǘŎƘΚǾҐōǇōтhƪǎ
рƪ²L

Andersson 1994, Futuyma 2013. Evolution

https://www.youtube.com/watch?v=bpb7Oks5kWI
https://www.youtube.com/watch?v=bpb7Oks5kWI
https://www.youtube.com/watch?v=bpb7Oks5kWI
https://www.youtube.com/watch?v=bpb7Oks5kWI
https://www.youtube.com/watch?v=bpb7Oks5kWI




Distribution of lifetime reproductive success in elephant seals



Testes versus body weight among polygamous and monogamous primate taxa: 
Males in polygamous species have statistically large testes sizes



   Direct benefits

Fertility insurance

Acquisition of nutrients

Paternal care

    Indirect benefits

Genetic diversity

Genetic compatibility

Genetic quality

Adaptive hypotheses for polyandry

            φ ²Ƙȅ ǎƘƻǳƭŘ ŦŜƳŀƭŜǎ ƳŀǘŜ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ƳŀƭŜΚ



Gordon hǊƛŀƴΩǎ polygyny threshold model
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aŜŎƘŀƴƛǎƳǎ ƻŦ ǎŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴ 

LƴǘǊŀǎŜȄǳŀƭ ǎŜƭŜŎǘƛƻƴΥ {ǇŜǊƳŎƻƳǇŜǘƛǘƛƻƴ

Å fertilization success 
depends on the 
number of sperm a 
male has at the site of 
fertilization, relative to 
other males.

Å trade off between 
sperm and other 
reproductive activities


