
 
 

 
 
 

  
 

Open PhD Position 
Muséum National d’Histoire Naturelle, Paris, France  

  
Area of research:  
Vertebrate Palaeontology / Mesozoic marine reptiles  
 
PhD Title:  
Endocranial microtomographic study of marine Sauropsida (Plesiosauria and 
Mosasauroidea) from the Turonian (Late Cretaceous) of Morocco: palaeobiological and 
behavioral implications.  
 
Supervisors :  
Dr. Nathalie BARDET, Dr. Peggy VINCENT & Dr. Alexandra HOUSSAYE  
 
E-mails:   
bardet@mnhn.fr, pvincent@mnhn.fr, houssaye@mnhn.fr 
 
Host laboratory:   
CR2P CNRS-MNHN-UPMC, Muséum National d’Histoire Naturelle, Paris, France.  
 
Associated Research units:  
- CR2P CNRS-MNHN-UPMC, Centre de recherche sur la Paléobiodiversité et les 
Paléoenvironnements – Equipe 3 « Formes et Fonctions ». 
- UMR 7179 CNRS-MNHN, Mécanismes Adaptatifs : des Organismes aux Communautés – 
 Equipe FUNEVOL « Approche fonctionnelle de l’évolution des systèmes complexes ».  
   
Subject:  

Secondary adaptation to an aquatic environment is one of the most remarkable 
processes in Tetrapod evolution. Indeed, this change of milieu is associated to new physical 
constraints requiring strong anatomical and physiological changes, notably of the 
endocranial anatomy and sensorial system. Such neuroanatomical modifications are 
relatively well documented in extant and fossil marine mammals but still very little known in 
reptiles, particularly in Mesozoic marine top-predators such as mosasauroid squamates and 
plesiosaurs. 

In this context, the recent development of non-invasive, three-dimensional, high-
resolution methods of analysis (microtomography) constitutes a major innovation for the 
biological and behavioral analysis of extinct species. It allows the acquisition of detailed 
anatomical or microanatomical endocranium data (relative to the brain, inner ear, nerves, 
etc.) previously accessible only through destructive methods (thin sections) or sketchy 
natural endocranial casts. 

While many microtomographic studies are now available concerning the 
neuroanatomy of living and fossil Archosauromorphes (e.g., crocodiles, avian and non-avian  
 



 
 
 
dinosaurs), the few recent neuroanatomical studies available for Mesozoic marine reptiles 
remain focused on very specific parts of the endocast, thus offering only a partial view of its 
anatomy. It is only very recently that a more extensive analysis was performed, on a group 
of Jurassic sea-turtles. Currently, there is therefore no global comparative study of 
endocranial anatomy for several iconic top-predator Mesozoic marine reptiles, which limits 
our understanding of their sensorial and behavioral adaptations associated to their return to 
an aquatic lifestyle. 

The goal of this project is a detailed comparative study (including the analysis of some 
extant forms), combining classical anatomy with high-resolution microtomography, of the 
endocranium of two major Mesozoic marine reptile clades: the Mosasauroidea (Squamata) 
and the Plesiosauria (Sauropterygia). 

The objectives of this project are to: 1) Increase our knowledge of the endocranial 
anatomy of these clades in order to get new phylogenetic characters and to replace them in 
a global evolutionary framework; 2) Compare the patterns found within a clade (evolutionary 
implications) and between these two clades (palaeoecological implications) in order to 
highlight similarities and differences, which, in turn, will permit to infer sensorial, cognitive 
and behavioral perceptions of these clades.  

This PhD is part of a global project of the CR2P Equipe 3 “Formes & Fonctions” 
leaded by Nathalie BARDET, which mainly aims at studying aquatic life adaptations in 
vertebrate evolution, notably through the access of data relative to sensory organs in order 
to infer environmental perceptions, a major theme in evolutionary biology.  
 
Financial and practical information:  
The PhD will be financed as a Labex BCDiv project of the MNHN of Paris. The specimens 
(both fossil and extant) necessary for this project are present in the collections of the MNHN 
or will be made available to the student. All the required technical support (e.g. µCT-Scan, 
image visualization and segmentation software) is available at the MNHN.  
 
Start:  
01/10/2014  
 
Duration:  
3 years  
 
Candidate profile:  
Student with a Master in Geological or Biological Sciences, preferentially on Mesozoic 
vertebrates. Due to the limited duration of the PhD Thesis, some previous general 
knowledge in vertebrate endocranium anatomy will be valued, as well as good knowledge in 
cladistic analysis methods. The student should be dynamic and able to work autonomously 
as well as in a team. Though not limiting, French language would be greatly appreciated.  
 
 
 

Please send a CV and a motivation letter by E-mail to: 
bardet@mnhn.fr , pvincent@mnhn.fr , houssaye@mnhn.fr  

 
 
Deadline: 31/05/2014 


