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Which one is a rodent?

Kerodon rupestris Procavia capensis

Guinea pig relative An afrotherian

Do you really know rodents?



- The diprotodonty, teeth greatly reduced from the primitive 
eutherian number. 

Incisors are open-rooted and ever-growing; anterior 
side is enamel and wears slower than posterior side 
(forms a chisel).

No canine and never more than two 
premolars: diastema.

Single pair of upper and lower incisors.

The mandibular symphysis is flexible, and allows the 2 halves 
of the dentary to move semi-independently. Thus, the two 
rami can be pulled in different directions.  

Do you really know your rodents?



The rodents

Rodentia (2600 species)

All rodents display a 
diprotodont skull!

Constrained phenotypic
variation

=
A case study to study 
convergent evolution

45% of placentals ! 
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Protrogomorphy

Sciuromorphy

Hystricomorphy

Myomorphy

Infraorbital foramen 

4 skull morphotypes 4 suborders

About old classifications

Albert Wood (1910-2002)

J. F. von Brandt (1802-1879)G. R. Waterhouse (1810-1888)
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And new ones



Musculature described in only
a minority of species (<3%) !

And new ones



Where do we start?
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Léa Da Cunha Andrea Kraus

Marcos Alves

Pierre-Henri Fabre
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Scaly-tailed flying squirrels and springhares
Léa Da Cunha

Pedetidae

Anomaluridae
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T. Tullberg (1899)

Léa Da CunhaScaly-tailed squirrels and springhares

Pedetes

Diffusible Iodine-based Contrast-Enhanced Computed 
Tomography. Specimens stained by immersion in a 10% 
solution of I2KI

The DiceCT revolution



T. Tullberg (1899)

Léa Da CunhaScaly-tailed squirrels and springhares

Pedetes Scale bar : 1cm



Zenkerella

Scale bar : 1cm

Léa Da Cunha

Da Cunha et al. In prep.

Zygomaticomandibularis layer

Deep masseter layer

Scaly-tailed squirrels and springhares



Heritage et al. (2016)

Scale bar : 1cm

Léa Da CunhaScaly-tailed squirrels and springhares



Nesomyidae

Myomorphy
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21 genera and 68 species
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Nesomyidae

Three prominent classifications of nesomyine genera

Jansa et al. (1999) PlosONE



Nesomyidae

Eliurus CricetomysDendromus
Scale bar : 5 mm
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The DispaRat project

Modified from O’Meara et al. (2016) Proc. B
State-dependent speciation and extinction (SSE) methods to estimate transition
rates among character states, character combinations, and diversification rates
within those combinations.



SKULL

The DispaRat project

Hypothesis 1 – Osteological, dental, and muscular traits are highly interdependent functionally and
can characterize dietary habits and lifestyle.



SKULL

The DispaRat project

Hypothesis 1 – Osteological, dental, and muscular traits are highly interdependent functionally and
can characterize dietary habits and lifestyle.

Hypothesis 2 - Specific associations of cranial features act synergistically as a key innovation to
promote diversification of rodents.



Methods

2/3 of the rodent generic diversity, i.e. 250 genera

Skull Teeth

Microtomography

Geometric morphometrics

Dental topography

Microwear
Cineradiography & 

bite force



Expected results Hypothesis 1
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Hypothesis 2

Skull Teeth

Expected results

Phylogenetic analyses
WP3

Comparative analyses
WP4 Dated phylogenies

Ancestral reconstructions

Fossils



Collaborative network

~ 200 genera collected

So far…

~ 120 genera dissected
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The 3D reconstructions produced during this project will be used to create the first
freely available 3D interactive atlas of the rodent masticatory apparatus, which we
also envision to publish in a book format.

Sharing is caring…

www.morphomuseum.com
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