


The evolutionary paradox

Amblypygi (Whip Spiders) is 
an arachnid order that 
emerged over 330 million 
years ago

Heterophrynus longicornis (Phrynidae)
Central Amazon, Brazil

Charinus magalhaesi (Charontidae)
SE Brazil
Photo: Gustavo S de Miranda



Weygoldtina anglica 
(Oldest known fossil)
Carboniferous

Haug & Haug 2021

Heterophrynus longicorni
(modern, Phrynidae)
Amazon, Brazil



Tackling the evolutionary paradox

Why such extreme morphological conservatism? 

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

What drives this apparent stasis?



Why body size?

Body size is a key trait in ectotherms because it ties 
the rest of its biology together 

Metabolism: sets 
metabolic rates and 

energy demand

Fedundity: larger 
females, more 

offspring

Mobility: Foraging 
range, speed

Life history: pace of 
growth and 
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: 

Is 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

itting alternative evolutionary models to body size

ACDC: if body size 
evolved following an 

early burst

Brownian Motion with a 
Trend: fossil informed (prior) 

analysis, consistente with 
Cope–Depéret's rule

Single Peak vs. Multi-
peak (habitat) OU: body 

size evolved towards a single 
adaptive optimum

Brownian Motion: 
consistent with increase 

in variance through 
time





geiger

phytools

and space



0.2% SIZE CHANGE PER 1°C (BIO1)

Species occupy thermally 
buffered microhabitats 
(fissures/rocks), 
decoupling them from regional 
macroclimatic gradients

22% LARGER IN HYPOGEAN





wi = 

0.006

wi = 

0.002

wi = 

0.949

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
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