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Sexual dimorphism

• Apparently non-adaptive differences
– シカなどの角

– 魚・両生類の体色

– 鳥の飾り羽根



Apparently non-adaptive differences
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Sexual dimorphismの謎

• If long tail feathers can improve the survival of 
fecundity, why do only males have them?

• How could enormously long tail feathers 
improve the survival or the fecundity of birds?

http://www.charliesbirdblog.com/~charlie/JNB11jan06/red-collwidow.jpg

アカエリホウオウ
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Darwin’s idea

• As Darwin himself was the first to 
recognize, sex provides a solution to the 
puzzle of sexual dimorphism.

• Darwin realized that individuals vary not 
only in their success at surviving and 
reproducing, but also in their success at 
persuading members of the opposite sex 
to mate.
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Asymmetries in sexual reproduction

• Parental investment:
– Eggs or pregnancies are more expensive than 

ejaculates.
• An example:

– The orangutan mothers (ca 40kg) will carry 
the fetus for 8 months, give birth to a 1-kg 
baby, nurse it for ca 3 months, and continue 
to protect it until it reaches the age of 7 or 8.

– The father (ca 70kg) produces only a few 
gram of semen. 
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Bateman’s principle
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Bateman (1948) tested this prediction in lab populations of the fruit fly, and found
that number of mates had a larger effect on RS of males than on RS of females.



Rough-skin newts Taricha granulosa
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Question
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Batemanの原理が逆転するのは、どんな場合だろうか？



Broad-nosed pipefish Sygnathus typhle
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Evidence for Bateman’s principle
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Asymmetries in sexual reproduction in rough-skinned newts and broad-nosed pipefish
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Behavioral consequences of 
asymmetric limits on fitness

• Male-male competition (intrasexual
selection)
– Males may fight amongst themselves, head-

to-head, claw-to-claw, or antler-to-antler.
– Males may advertise for mates by singing, 

dancing, or showing off bright colors.
• Female choice (intersexual selection)

– Females choose the male with the best 
display.
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Galapagos marine iguanas



Fig 11.9 Natural selection on body 
size in Galapagos marine iguanas

• Maximum size at which iguanas were able 
to maintain their weight 
– メスはこの上限以下だが、オスの多くはこの上限
をこえている

• Survival rates of marked individuals of 
different sizes
– 大型個体は生残率が低い（とくにオス）

オスの大型個体の存在は自然淘汰では説明が困難



Fig 11.9 Natural selection on body 
size in Galapagos marine iguanas
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Parental investment in marine 
iguanas

• Each female
– digs a nest on a beach away from the basking and 

feeding areas,
– buries her eggs,
– guards the nest for a few days,
– lays a clutch of 1-6 eggs/year,
– into which she puts ca 20% of the body mass.

• Males
– provide no parental care at all,
– The cost of producing ejaculates is paltry.
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Fig 11.11 Mating success in marine 
iguanas

• There is extreme variation among males:
– 45 in No 59, 10 in No 65, … 0 in 8 individuals.

• Because:
– only some males manage to claim territories,
– some males manage to maintain their claims 

for a longer period than others,
– some territories and territory holders are more 

attractive to females than others.

p. 411



Fig 11.11 Mating success in marine 
iguanas
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Sexual selection differentials



まとめ

• 性淘汰には２つのタイプがある

– 性内淘汰：通常はオス間競争

– 性間淘汰：通常はメスによる選択

• 性淘汰は非適応的な性的２型を進化させる

– 「美しい」オス

– 「選ぶ」メス


