The M6 1799 Vendée earthquake (France): a multidisciplinary investigation of the active fault.
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Abstract.

Just before 4 a.m. on January 25th, 1799 a large historical earthquake affected the coastal Vendée and the Nantes area, devastating Bouin (Publicateur de Nantes, 1 Ventose an VII, Limasset et al. 1992). The macroseismic intensity distribution attests that this earthquake is one of the largest events which occurred in metropolitan France (with Lambesc 1909, Arette 1967, Oléron 1972, Hennebont 2002 and Rambervillers 2003). Despite this historical information, the seismogenic sources potentially responsible for this event remain marginally documented. Indeed, the seismotectonic setting is complex: located on the French Atlantic coast south of the South Armorican Shear Zone, the coastal Vendée is made of numerous NW-SE trending hercynian inherited structures, reactivated during Mesozoic and Cenozoic times and delimiting Holocene coastal marschlands.
[bookmark: _GoBack]Here we present a focused multidisciplinary study in the epicentral area of the 1799 earthquake aiming at the identification of faults potentially responsible for this event. The mesoseismal area falls in the onshore / offshore sedimentary basins of the “Marais Breton” and “Baie de Bourgneuf” situated between the Machecoul Fault (MF) and the Noirmoutier fault. Combining outcomes from (1) an extensive high-resolution seismic survey (Sparker source and single channel streamer, CHIRP echo sounder), (2) existing onshore drill data (BSS, BRGM), (3) high resolution bathymetry (GeoSwath) and topography (RGEALTI) data and (4) available onshore gravity data (BGI), we establish that the MF is an onshore-offshore post-Eocene segmented normal fault which was active during the Plio-Quaternary, using depocenters location, hydrographic network perturbation and recent incision of the MF footwall probably Pliocene aged relief. A temporary seismological experiment recorded a diffuse micro-seismicity down to 22 +/-5 km-in-depth along the southward dipping MF, associated with N-type mechanisms. Altogether, these results confirms the importance of multi-disciplinary approach in the study of faults in low deformation context and suggest that the MF is a possible candidate for the Bouin 1799 earthquake, historic and reference event given its scale and so its consequences in the more and more densely populated coastal area.
