Axel Meyer
Universitat Konstanz

26.11.2025 Sexual Selection Vorlesung

Evolutionsbiologie
WS 2025 - 2026



Geographical and genetic modes of speciation

Table 18.1 Modes of speciation
I. Classified by geographic origin of reproductive barriers

A. Allopatric speciation
1. Vicariance
2. Peripatric speciation
B. Parapatric speciation
C. Sympatric speciation
II. Classified by genetic and causal bases”
A. Genetic divergence (allele substitutions)
1. Genetic drift
2. Peak shift (peripatric speciation)
3. Natural selection
a. Ecological selection
i. Reproductive isolation
ii. Reproductive barriers
iii. Pleiotropic genes
: b. Sexual selection
B. Cytoplasmic incompatibility
C. Cytological divergence
1. Polyploidy
2. Chromosome rearrangement

D. Recombinational speciation

“Most of the genetic and causal bases might act in an allopatric, parap-
atric, or sympatric geographic context, and some of the causal bases listed
under “Genetic divergence” apply also to cytoplasmic incompatibility,
cytological divergence, and /or recombinational 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

33 species 319 species

5 species 103 species

Swifts

\ ,\ Manucodes



Sexual Selection and Speciatin in Cichlid Fish

New species by sexual selection?

Color polymorphisms
Fixation of color alleles
color-selective mating

Restriction of gene flow

Genetic differentiation

©

Species




What is sexual selection?

A form of natural selection in which selection operates on
traits that contribute to an organism’s mating success.
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Components of natural selection that may affect the fitness of a sexually reproducing

organism over the life cycle

ZYGOTES 1. Viability selection
- dbili (survival of
se(l)eI?tIi)gr: ity individual organism)
GAMETES ALY
Females Males
4. Gametic
selection 2. Sexual selection
(mating success)
3. Fecundity PARENTS

selection









Sexual Dimorphism




Sexual dimorphism in Humans

Weibliche und méannliche Gesichtsprototypen
© Karl Grammer, Ludwig-Boltzmann-Institut f. Urbane Ethologie Wien
In den Bildern sind die individuellen Merkmale der

Gesichter durch das grobe Raster aufgelost, wah-

rend die geschlechtstypische Information erhalten
blelbt Fur die Entscheldung Mann/Frau werden




Dear #a Gray,

The sight of a feather in a peacack's
tadl, whenever 7 gaze af ct, makes me sick!

(Clrartes, 1560
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Darwin’s conundrum




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




THE DESCENT

OF MAN,

AND SELECTION
IN RELATION TO S€X

Darwin 1871



Natural Selection

* More organisms are born than those that
reproduce

* There is variation (phenotypic variation)

* Organisms are differently fit to their
environment depending on their phenotype

* Some of this variation is heritable




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

Theory of Sexual Selection

DESCENT OF MAN,

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

SELECTION IN RELATION TO SEX.

By CHARLES DARWIN, M.A, F.RS, &c

1. Male-male competition for access

IN TWO VOLUMES—Vor. 1 to females (= intrasexual selection)
2. Female choice for certain male

characters (= intersexual selection)

LONDON:
JOHN MURRAY, ALEEMARLE STREET.



THE
DESCENT OF MAN,
1. There is variation in mating
success leading to variation in
reproductive success

AND

2. Females choose males based
on eccentric ornamentation

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

LONDON:
JOHN MURREAY, ALBEEMARLE STREET.

1871,

L ¥he might af Tronsatios is yeeevved ]



THE
GENETICAL THEORY OF
NATURAL SELECTION

O BY
O =

RAIFISHER, So.D., F.R.S.

OXFORD
AT THE CLARENDON PRESS
1930

. A formalization of

Darwin’s theory of Sexual
selection

. A plausible mechanism for

the evolution of females’
preference

Different mechanisms,
including “runaway
selection”

Fisher R.A. 1930



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)




rwal tusks —only males have them

Adult Male

Adult Female

Calf




Table 15.1 Mechanisms of competition for mates and characters likely
to be favored

Mechanism

Characters favored

Same-sex contests

Mate preference
by opposite sex

Scrambles

Endurance rivalry

Sperm competition

Coercion
Infanticide

Antagonistic
coevolution

Traits improving success in confrontation (e.g., large size, strength,
weapons, threat signals); avoidance of contests with superior rivals

Attractive and stimulatory features; offering of food, territory,
or other resources that improve mate’s reproductive success

Early search and rapid location of mates; well-developed sensory
and locomotory organs

Ability to remain reproductively active during much of season

Ability to displace rival sperm; production of abundant sperm;
mate guarding or other ways of preventing rivals from copulating
with mate

Adaptations for forced copulation and other coercive behavior
Similar traits as for same-sex contests

Ability to counteract the other sex’s resistance to mating (by, e.g.,
hyperstimulation); egg’s resistance to sperm entry

Source: After Andersson 1994; Andersson and Iwasa 1996.



Competition among male for access to females
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