
 
 

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

  
Area of research: Palaeontology and Molecular systematics of Cenozoic and Recent molluscs, 
Gastropoda 
 
PhD Title: Timing of diversification of the Bursidae (Gastropoda: Tonnoidea)  
 
Supervisors: Dr. Didier MERLE, Dr. Michel LAURIN & Dr. Nicolas PUILLANDRE  
 
E-mails: dmerle@mnhn.fr, laurin@mnhn.fr, puillandre@mnhn.fr  
 
Host laboratory: CR2P CNRS-MNHN-UPMC, Muséum National d’Histoire Naturelle, Paris, France. 
 
Associated Research units: 1°) CR2P, CNRS-MNHN-UPMC, Centre de recherche sur la 
Paléobiodiversité et les Paléoenvironnements – Equipes 1 « Paléoécosystèmes : analyse, 
compréhension, évolution » and 2 « Diversification des Métazoaires » 2°) ISyEB Institute CNRS 
MNHN UPMC EPHE (Institut de Systématique, Evolution, Biodiversité), UMR 7205, Equipe 3E 
« Exploration, Espèce, Evolution » 

 
Subject: State of the art: Time-calibrated phylogenetic trees are increasingly used in biology, in 
particular to highlight evolutionary radiations or biological crises, to establish a correlation between 
speciation and extinction rates and environmental changes or to compare diversification rates 
between clades. Also, modern comparative methods for establishing correlations between 
characters generally require trees with estimated branch lengths. For a long time, the dating of the 
tree of the life was based solely on the fossil record. During the last decades, the fast progress in 
molecular phylogenetics allowed inference of divergence times, but paleontological data have been 
under-exploited for this purpose, with few (mostly minimal) paleontological are constraints used in 
each study.. Both communities (paleontologists and molecularists) gain to work together on this 
theme, because fossils are not available for each node of the tree and because molecular 
phylogenetics still relies mostly on fossils to calibrate their trees. 
The Bursidae (Mollusca: Gastropoda) represents an ideal model for an interdisciplinary study 
combining molecular phylogenetic trees and paleontological morphological and stratigraphic data. It 
contains around one hundred currently recognized extant and extinct species resulting from a 
Cenozoic radiation. So far, it was little studied: a sole molecular phylogeny of the Bursidae was 
published by our team (Castelin et al. 2012) and no phylogeny dealing with the fossil record is 
available. 
Objectives: The goal of this project is to date the diversification of Bursidae, which is currently poorly 
constrained and based on a subsample of the known diversity. To achieve this objective, molecular 
(for extant taxa) and morphological (on extant and extinct taxa) data will be independently analyzed 
before being used in a combined, total evidence analysis. Our new method will use the resulting 
trees and detailed stratigraphic data to supply more reliable estimated geological ages for taxa than 



 
  

those supplied by the classical paleontological approaches. This implies a clearly multidisciplinary 
approach, including a step (the incorporation of all taxa into a “total evidence” phylogeny) that has 
never, to our knowledge, been undertaken in molluscs. 
Methodology: Molecular phylogenetics: knowing the limitations linked to the molecular approaches 
based on a few genes, the objective will be to apply an approach using NTS (New Technologies of 
Sequencing) to identify multiple markers.  
Paleontological phylogenies: the phylogenetic analysis will use cladistics and methods of 
formalization of the characters (ontogenetic and topological correspondence and criterion of 
conjunction) to propose hypotheses of primary homologies. It will rely mainly on the treatment of the 
numerous sculptural characters of the bursid shell. 
The PhD student will use a total evidence approach to establish a robust phylogeny of the Bursidae 
with a dense taxonomic sampling. Both sets of data (molecular and morphological) can be combined 
according to various methods to date the tree of life. The classical approach consists in specifying 
the age of certain nodes based on simple paleontological constraints (typically mostly minimal 
ages). A second approach (total evidence dating) consists in incorporating extinct taxa directly into 
the analysis, to incorporate the uncertainty on their systematic position and estimate the length of 
the branches. Finally, the third strategy consists in using birth and death models and trees 
incorporating stratigraphic data (about extinct taxa) to estimate the age of clades. This method, 
which we are currently developing to exploit phylogenies with a fossil record, will be used in the 
project to obtain paleontological age priors that will be used to produce a molecular timetree. 
Material: 17 species of Bursidae are already sequenced for several genes, and their DNA is 
available. The collections of the MNHN from recent expeditions and preserved specifically for 
molecular studies also include other species of Bursidae. The paleontological collections contain 
numerous fossils of Bursidae. 
This PhD is part of a project of the CR2P (Paleobiodiversity and Paleoenvironements) and of the 
ISyEB (Institut de Systématique, Evolution, Biodiversité) that combines phylogenetic aspects of 
Cenozoic and Recent taxa. 
 
Financial and practical information: The PhD will be funded by the 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. DNA sequencing, 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 with 
experience on Cenozoic or recent mollusks. Knowledge of molecular approaches, and in particular 
NTS, are desired. Due to the limited duration of the PhD Thesis, some previous general knowledge 
on malacology will be an asset, as well as good knowledge in cladistics. A good knowledge of recent 
methods of comparative phylogenetics is not required, but also desired. The student should be 
dynamic and able to work autonomously as well as in a team. Because several teams (and 
eventually taxonomists in other museums in the world) will be involved in the project, good 
communication skills are required. Though not strictly required, a good knowledge of French and 
English is an asset. 
  

Please send a CV and a motivation letter by E-mail to:  
dmerle@mnhn.fr, laurin@mnhn.fr, puillandre@mnhn.fr  

 
 
Deadline: 31/05/2014 


