
We look at 
morphometric 

measurements from 
270 mesosaur specimens 

in global collections. 
These measurements 

characterize skull, tooth, 
and limb proportions 

and their  
size variation.

Mesosaur morphology

Ecological shift during growth

Mesosaurs are the first secondarily 
aquatic amniotes and some of the most 
enigmatic reptiles from the early Permian. 
Mesosaurs have a puzzling morphology: 
an elongated skull with thin needle-like 
teeth, a long neck, large webbed hindlimbs, 
banana-shaped ribs, and a long tail. 

Ontogenetic, dietary,  
and environmental shifts 
in Mesosauridae

We hypothesize that mesosaurs went through a progressive ecological 
shift during their growth, with juveniles more common in shallow water 
deposits and large adults more frequent in deep water sediments.

These parallel changes suggest that mesosaurs underwent a diet and 
lifestyle transition during ontogeny, from an active predatory lifestyle as 
juveniles to a more filter-feeding diet as adults. 

Young mesosaur preys
We propose that this change in lifestyle and 
environments may have been driven by the pursuit 
of different food sources. While adult mesosaurs 
filtered small crustaceans, juveniles could have actively 
preyed on small fish or large crustaceans. They also 
could have eaten jellyfish or soft invertebrates. 

A better understanding of the surrounding fauna will 
be necessary to obtain a more definitive answer to the 
question of young mesosaur diet.
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Distribution of vertebral size per geological facies
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Our results support the 
recent hypothesis that 
Mesosaurus tenuidens is 
the only valid mesosaur 
species and suggest that 
“Stereosternum tumidum” 
and “Brazilosaurus 
sanpauloensis” represent 
immature stages or 
incomplete specimens of 
Mesosaurus.
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Ontogenetic trends

Single-species hypothesis

Elongation of teeth

Reduction in manus length

Reduction in hind limb length

Reduction in skull length 
and elongation of snout
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