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SCIENTIFIC DESCRIPTION OF THE PhD PROJECT
Socio-economic and scientific context
The Laboratoire de Planétologie et Géodynamique (LPG), a joint research unit of Nantes University, Angers
University, and CNRS, is involved for more than ten years in the seismological instrumentation of the West of France.
Its area of intervention covers almost a quarter of the metropolitan territory (New Aquitaine, Pays de la Loire,
Brittany, Normandy, Centre Val de Loire). This action is carried out in support of the Observatoire des Sciences de
l'Univers Nantes-Atlantique (OSUNA), of which LPG is a founding member. It is carried out within the framework
of the National Action for Observation (ANO) "Seismology" of the French Research Institute INSU - CNRS, within
the RESIF-EPOS Research Infrastructure (French Seismological Network). Thanks to this action, the West of
metropolitan France is now covered by a network of 26 permanent very broad band seismological stations.

Assumptions and questions
The current seismological network shows a high rate of seismicity, but events of moderate to low magnitudes. The
vast majority of the earthquakes occur in ancient basement outcrops (Armorican Massif), the adjacent sedimentary
basins being almost entirely aseismic. The processes at the origin of this seismicity are very poorly known, both for
its long-term causes (past tectonic stresses, influence of ancient geological structures, erosive phenomena, postglacial rebound, ...) and for its current triggering factors (hydraulic loads and unloads in continental or marine
contexts). Some of these phenomena, such as the role played by erosion, are still only hypotheses and are the subject
of the ANR EroSeis, which is funding this thesis. Their understanding requires a precise assessment of the energy
released by the earthquakes, and by the characterisation of the associated deformations.

The main steps of the thesis and scientific procedure
- First year - Bibliographical study on the tectonic history and seismicity of stable continental zones in general and of the West
of metropolitan France in particular.
- Theoretical and practical training in the determination of earthquake source parameters.
- Compilation of existing databases (magnitudes, focal mechanisms) and critical analysis of these data.
- Second year - In collaboration with the people working on the localisation of the events, systematic evaluation of their
magnitudes, mechanisms and other source parameters.
- Critical re-evaluation of the mechanisms published in the literature in the light of these new determinations.
- Third year - Relating seismicity to the different phenomena that may be at its origin, proposals and perspectives on the
characterisation and causes of seismicity in stable intracontinental domains.
This provisional programme is intended to evolve according to the progress of the research work. The results will
be communicated in national and international congresses, and published in peer-reviewedinternational journals.

Methodological and technical approaches considered
This work will be conducted in the frame of the EroSeis project, in particular with the Institute for Radioprotection
and Nuclear Safety (IRSN) for the study of seismic sources. A related thesis work, focused on the detection of events
and their precise location, begun in 2020. It will provide these input parameters, which are essential for the assessment
of seismic source parameters. These will be evaluated using existing software. Methods will also be developed to
evaluate the accuracy of the mechanisms at the focal point and to compare them with other measurements of
displacement (e.g. GPS) or deformation.

Scientific and technical skills required by the candidate
- Academic cursus and initial training, either in Earth sciences with a good level and a pronounced taste for physics
(in particular mechanics), or in physics with a complementary training in Earth sciences (useful but not essential).

- Practical skills or learning facilities in signal processing and scientific programming (Matlab, Python, Fortran, ...)
are recommended.
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