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Description du projet/sujet de thèse : 
 
Landslide processes in marine environments, both in shallow and deep sea areas represent a major 
geohazard due to their destructive and tsunami-generation potential. In the Mediterranean Sea, due to its 
high dynamic geological setting and the high density of coastal infrastructures and intensive tourist 
exploitation, the risks can be high even for relatively “small” events (e.g. submarine landslide off Nice 
airport 1979, Migeon et al 2011, in Stromboli 2002, Chiocci et al 2002 etc.).  
The general view of submarine landslides is that their occurrence is a multivariable problem expressed as a 
complex equilibrium between applied and resisting stresses. Many factors have been suggested as probable 
or possible contributors to the initiation of submarine landslides; they range from sudden impacts operating 
on a timescales of minutes (short-term triggers, such as the shaking due to earthquakes), to geological 
processes operating on timescales of tens or hundreds of thousands of years (long-term or predisposing 
factors, such as sedimentation processes). However, many questions about the complex interplay of the 
geological factors controlling submarine slope stability are still not well resolved. 
The assessment of today’s submarine slope stability requires an understanding of what has caused 
submarine landslides in the past and the processes at the origin of active gravitational and seismically 
induced sediment deformation. Studying the failure and post-failure stages of submarine landslides for 
which the tsunami generation is historically witnessed and recorded in the Pliocene-Quaternary sedimentary 
archives is a challenge for the near future. Likewise, a new challenge for the understanding of submarine 
landslide dynamics are multidisciplinary studies combining sedimentological and seismic observations with 
geotechnical observations and modelling. Extensive multibeam and seismic surveys available in tectonically 
actives Alboran and Tyrrhenian seas would allow advancing our knowledge on the existing submarine 
landslide hazard, where their tsunamigenic potential have been proved (Macias et al., 2015). 
 
Argumentaire scientifique présentant les enjeux de la thèse : 
 
The main objective of the PhD project is the development and evaluation of conceptual models for the 
evolution and prediction of submarine landslide hazard in the Alboran and Tyrrhenian seas. The work will 
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take advantage of the extensive data (multibeam, seismic and sediment cores) available in these areas 
allowing to address the challenge of a multidisciplinary approach and multi-scale analysis. In this sense the 
student will develop competences in sedimentology, geophysics (multibeam and seismics), stratigraphy and 
geotechnics (e.g. failure mechanics andslope stability analysis). This project is based on a multidisciplinary 
geohazard approach, which is essential to define the magnitude and type of processes occurring in a given 
area.  the key to interpreting the long-term morphostructural and stratigraphic evolution of the continental 
margins and ocean basins. 
PhD proposal will establish and consolidate a western Mediterranean approach joining together research 
groups in France, Spain and Italy, for studying submarine landslides and holding relevant offshore data and 
expertise.  
Alboran Sea submarine landslide hazard will be address by studying landslide features present in four 
distinct physiographic domains: (i) the Baraza slide at the Motril Marginal Plateau; (ii) the Montera Slides 
located at the southern slopes of the Alboran Ridge, and the (iii) the slides located at the Xauen and Tofiño 
Banks. The fourth domain will be the Frances Pages Bank where no submarine landslides have been mapped 
but where active faults are located (d’Acremont et al;, 2014; Lafosse et al., 2016).  
In the Tyrrhenian Sea, two physiographic domains are selected the Calabrian slope (final KALET expedition 
report 2007) and the Volcanic island of the Aeolian Archipelago. (Stromboli, Casalbore et al 2011) 
 
Specifically the PhD project will encompass the following objectives: 
 
1) To establish the local and regional interactions between submarine landslide features and other 
sedimentary systems, and to characterize how the growth of tectonic structures control the distribution of 
sedimentary systems and submarine landslides on a geological time scale. 
2) To characterize in detail the morphology, seismic facies and their lateral and vertical distribution, in order 
to define the depositional architecture model of selected landslides. 
3) To constitute a geotechnical soil model characteristic of the physiographic domains based on physical 
properties measured on sediment samples  (sediment nature and texture, and mechanical properties 
describing their failure criteria)  
4) To develop a GIS-based slope stability model based on the combination of a geotechnical soil model with 
architectural constraints from geophysical information. Back-analysis of causal factors (preconditioning and 
triggering mechanisms) of Plio-Quaternary landslides will provide the boundary conditions required for 
slope stability analyses of current slopes in the Alboran and Tyrrhenian seas. 
5) Construction of a seismicity model and a probabilistic hazard assessment in order to estimate the peak 
acceleration on the selected areas. This will provide input data for pseudo-static earthquake slope stability 
analyses. 
6) To produce 1st order susceptibility and submarine landslide hazard assessments based on GIS-based 
slope stability analysis of present-day Alboran Sea seafloor 
 
Programme de rattachement/Financement :  
 
Programme de co-tutelle UPMC-Rome1 
Programme national INSU Action Marges,  
Programme Termex-Mistral ; 
Montera spanish project,  
Mower spanish project. 
Sharemed project (projet 2020 in submission) 
 
Connaissances et compétences requises : 
 
• Interpretation of multibeam bathymetry, Side Scan Sonar, sediment profiler, seismic reflection and refraction 
data  
• GIS data (raster and vector) manipulation, spatial analysis and workflow scripting with Python 



 

 

• Multidisciplinary characterization of sediments including description of sediment cores, laboratory analysis of 
sedimentological, geotechnical properties (index properties, consolidation and triaxial tests) and physical properties 
with a multi-sensor core logger (magnetic susceptibility, porosity, p-wave velocity) 
• In situ geotechnical tests (piezocone, piezometer) interpretation 
• Interpretation of well logs 
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