
                                     
  

 

 

 PhD/Postdoc position (T/PD 10) 

 

 Lithospheric imaging by joint inversion of teleseismic wave-
forms and gravimetric anomalies - Application to the Pyre-

nees and the Gibraltar Arc 
 

Keywords: seismic tomography, 3-D wave propagation modeling, waveform inversion, 
spectral-element method, gravimetry 
 
Project description: Recent results obtained with the first 2 dense transects deployed 
across the Pyrenees during the PYROPE temporary experiment have shown the strong 
potential of waveform inversion to image the continental lithosphere with a fine resolu-
tion. The PhD or postdoc student will continue these ongoing efforts and apply this ap-
proach to 2 new dense transects and to the future dense OROGEN deployments. An-
other target will be the Gibraltar arc, where several temporary experiments were de-
ployed recently. The student will also develop a method to jointly invert seismological 
waveforms and gravimetric data for the high resolution imaging of seismic velocities 
and density in the continental lithosphere. We will focus on imaging the deep Pyrenean 
and Gibraltar arc architecture, exploiting the seismological data of the PYROPE and 
IBERARRAY experiments and of the dense deployments of the OROGEN project. The 
gravimetric data will come from the Bureau Gravimétrique International, complemented 
by several recent measurement campaigns. Forward modeling and inversion methods 
of seismic and gravimetric data will rely on a 3-D spectral-element method using the 
SPECFEM3D software package. The resulting models will bring strong new constraints 
on the composition and thermal state of the lithosphere beneath the Pyrenees and the 
Gibraltar arc. 
 
PhD advisory team: Roland Martin & Sébastien Chevrot (CNRS GET, Toulouse), Di-
mitri Komatitsch (CNRS LMA, Marseille). The PhD/Postdoc work will also involve close 
collaboration with the TOTAL research team in Pau, and the seismology group at CSIC 
in Barcelona for the Gibraltar dataset (Antonio Villaseñor and Jordi Diaz). 
 
The host institution and the laboratory: Observatoire Midi-Pyrénées is the biggest 
observatory in France covering a wide range of disciplines in Earth and Universe Sci-
ences. It is a component of the university Toulouse III - Paul Sabatier. The GET is the 
laboratory of Earth and environmental sciences within the Observatoire Midi Pyrenees. 
It has 165 permanent employees. The Geophysics team develops a multidisciplinary 
research related to forward modeling and inversion of gravimetric and seismological 
data. 
 
Eligibility: The candidate must have received his/her master degree at the closing date 
of the call or a PhD in seismology. Knowledge in French language is not required. A 
solid background in HPC or numerical modeling of wave propagation is a plus. 
 
Funding context: The research and the scholarship will be funded by the OROGEN 
Program jointly organized by TOTAL, BRGM, and CNRS. 



                                     
  

 

 
Application: Applicants must send CV, with name and contact information with one or 
two referees, and a brief statement of purpose to Dr. Sébastien Chevrot 
(sebastien.chevrot@get.omp.eu). Deadline for submission is 31 July, 2016. Selection 
procedure is end of September 2016. PhD starting date : 1st October 2016 (with some 
flexibility).  
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