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The evolutionary paradox
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(modern, Phrynidae)
Amazon, Brazil

>
Corporate needs you to find the differences
between this picture and this picture.

,_
 po——

g p—
T

- \—
.:—

| jp—

- w =

They're the same picture.



Tackling the evolutionary paradox

What drives this apparent stasis?

Why such extreme morphological conservatism?

Is it stabilizing selection or a "jack-of-all-trades"
strateqgy?



Why body size?

Body size is a key trait in ectotherms because it ties

the rest of its biology together

Metabolism: sets Fedundity: larger
metabolic rates and females, more
energy demand offspring

Life history: pace of Mobility: Foraging
growth and range, speed
maturation

Peters 1986



Research questions

Climatic vs.

Habitat drivers:
Does body size track
the temperature and

rainfall as animal
experiences or wether
it lives above or

underground?

Phylogenetic
signal:
|s size structured
by phylogenetic
history or
adaptation?

Tempo & Mode:
Is the stasis the pull
of stabilizing
selection towards
one optimum or a
generalist bauplan
that succeeds
everywhere?



Shape of the adaptive landscape

INng alternative evolutionary models to body size

ACDC: if body size Brownian Motion with a
evolved following an Trend: fossil informed (prior)
early burst analysis, consistente with
Cope-Depéret's rule
Brownian Motion: Single Peak vs. Multi-
consistent with increase peak (habitat) OU: body
In variance through size evolved towards a single

time adaptive optimum



THE STUDY SYSTEM

Family Charontidae, sampled worldwide
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DATA & ANALYSIS

How we tested the drivers

INPUTS METHODS

Body size Bayesian PGLMM

log carapace length - 69 spp. drivers, controlling for ancestry
: and space

Habitat Blomberg’s K P

epigean / troglophile / hypogean strength of phylogenetic signal

Model comparison
BM - Early Burst - OU

Climate
biol - bio4 - biol2 - biol5s

Phylogeny _
dated, total-evidence tree QElge r

phytools
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RESULT - DRIVER

Habitat, not climate, predicts body size

Body size (log carapace length)
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Species occupy thermally
buffered microhabitats
(fissures/rocks),

decoupling them from regional
macroclimatic gradients

Posterior Estimate



RESULT - TEMPO

Moderate signal, and no burst of divergence

K =0.62

Blomberg’s K - moderate phylogenetic
signal

Evolutionary rates do not differ
among habitats — surface and
subterranean lineages change size at
the same pace.

Going underground brings no
acceleration of size evolution.

troglophile
hypogean
O epigean




RESULT - MODE

One adaptive peak, not many

Wi = Wi — Wi —
0.006 0.002 0.949

ou -
Brownian Early Burst single optimum

Body size is pulled toward one shared
optimum across the whole family —
stabilizing selection in deep time. adaptive landscape - one peak

Morphological conservatism is maintained by
stabilizing selection across habitats.



Functional Equivalence: Surface crevices and cave
fissures impose identical functional demands.

Dorsoventrally flattened bodies are ideal for
navigating rock/bark fissures in both
macrohabitats, preventing specialization

Conservatism as Success: Stasis is not a "lack of
change" but an adaptive response to structurally
similar microhabitats.

Shared Optimum: Stabilizing selection overrides
ecological opportunity, favoring a versatile,
generalist phenotype

Conservatism s the strategy

A flexible body plan that works across habitats — a jack-of-all-trades
bet that has paid off for 330 million years.
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