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What is the effect of sympatry on phenotypic convergence and
divergence on a macroevolutionary scale?



What is the effect of sympatry on phenotypic convergence and
divergence on a macroevolutionary scale?

MNHN collections

29 genera
» 267 species
* 1358 specimens
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Quantification of phenotypic variation

Training on image database




Quantification of phenotypic variation
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Phylogenetic Linear Mixed Model

Phenotypic distance ~
% overlap*phylogenetic distance
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Phylogenetic Linear Mixed Model

Phenotypic distance ~
% overlap*phylogenetic distance +
% overlap*phylogenetic distance?
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Acceleration/deceleration of
phenotypic divergence with
phylogenetic distance
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Phylogenetic Linear Mixed Model

Phenotypic distance ~

% overlap*phylogenetic distance +
% overlap®*phylogenetic distance?+
(Species 1) + (Species 2)
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Species identities as random effect,
linked with variance-covariance

pklegene’cic matrix
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Significant effect of geographic
overlap and its interaction
with phylogenetic distance



Phylogenetic Linear Mixed Model

Phenotypic distance ~

% overlap*phylogenetic distance +
% overlap*phylogenetic distance?+
(Species 1) + (Species 2)

Significant effect of geographic
overlap and its interaction
with phylogenetic distance
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Females

25 in sympatry
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Females

» Convergences are more

25 in sympatry 55 in sympatry .
frequent and stronger in
sympatry than in allopatry,
especially for females.
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Females

» Convergences are more
frequent and stronger in
sympatry than in allopatry,
especially for females.

25 in sympatry

(264 in allopatry

Convergence Convergence
0.75 m—
0.7 = 0.70 ==
0.65
06 — 0.60—
= Model P
05— 050 oae . memnon
7 in sympatry
(197 in allopatry)
3 ¢
: )
4
Divergence Divergence
0.35
! 0.375 == 0.33 m—
0.350 == 031 —
0.325 — 029 —
027 —

© Bernard D'Abrera 2000



https://en.wikipedia.org/wiki/Bernard_d'Abrera

* Overall, we find a signal for phenotypic
convergence in sympatry
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* Convergence signal is stronger for
phylogenetically distant species

* For males, we find divergence between
closely related species



* Overall, we find a signal for phenotypic
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* For males, we find divergence between
closely related species
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* Overall, we find a signal for phenotypic
convergence in sympatry

* Convergence signal is stronger for g ?7<
phylogenetically distant species
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* For males, we find divergence between
closely related species




Visible light

[0AY%

https://www.ultravioletphotography.com/content/index.php?/topic/2294-uv-butterflies/
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UV iridescence
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Are UV patterns more different in sympatry than in allopatry for species that have
diverged recently?

» Standardized UV
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Are UV patterns more different in sympatry than in allopatry for species that have
diverged recently?
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UV distance not
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UV distance ~ % overlap + visible light
distance
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UV distance ~ % overlap + visible light
distance

For the ventral side of males :

» Controlling for distance in the visible,
we find a significant effect of %
geographic overlap on UV distance.

» Positive relationship: the stronger the
sympatry, the more the ventral faces
of males diverge in the UV
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UV distance ~ % overlap + visible light
distance

For the ventral side of males :

QO

» Controlling for distance in the visible,

) S Visible light .
we find a significant effect of % distance O —.—
geographic overlap on UV distance. Males ventral
» Positive relationship: the stronger the |
sympatry, the more the ventral faces
of males diverge in the UV
% overlap I |
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Gaunet et. al. (2019)
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