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S U M M A R Y
The eastern offshore of Martinique is one of the active areas of the Lesser Antilles Subduction
Zone (LASZ). Although its seismicity is moderate compared to other subduction zones, LASZ
is capable of generating aM 7+ interplate earthquake and recent studies and historical events,
such as theM 8 1839 andM 7–7.5 1946 earthquakes, con�rm this possibility. Given the high
risk that Martinique can face in case of unpreparedness for such aM 7+ earthquake, and the
lack of a regional seismic hazard study, we investigated through numerical modelling how
ground motion can vary for a hypotheticalMw 7.5 interplate earthquake. Our main objective is
to highlight the major factors related to earthquake source that can cause the highest variation
in ground motion at four broad-band seismic stations across Martinique. For this purpose,
we generated 320 rupture scenarios through a fractal kinematic source model, by varying
rupture directivity, source dimension, slip distribution. We computed the broad-band ground
motion (0.5–25 Hz) by convolution of source–time functions with empirical Green’s functions
(EGFs), that we selected from the analysis of moderate events (M 4–4.5) recorded in the area
of interest since 2016 by the West Indies network. We found that the fault geometry and the
spatial extension of the largest slip patch are the most in�uential factors on ground motion. The
signi�cance of the variation of the predicted ground motion with respect to ground motion
prediction equations (GMPEs) depends on the evaluated frequency of ground motion and
on the station. Moreover, we concluded that the EGF selection can be another signi�cant
factor controlling the modelled ground motion depending on station. Our results provide a
new insight for the seismic source impact on ground motion across Martinique and can guide
future blind seismic hazard assessment studies in different regions.
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1 I N T RO D U C T I O N

Martinique is located on the Lesser Antilles Subduction Zone
(LASZ, Fig. 1), that is moderately active but capable of generat-
ing aM 7+ interplate earthquake (e.g. Feuilletet al. 2011). LASZ
is formed by the subduction of the Atlantic oceanic lithosphere
under the Caribbean Plate at a relatively slow convergence rate
of 18 mm yr–1 (DeMetset al. 2010). Martinique island is part of
the north–south trending magmatic arc of LASZ. The seismic-
ity of LASZ can be divided into: (1) �at-thrust interplate events
above approximately 50 km in the forearc; (2) deep intraslab events
in the backarc; (3) intraplate events within the Carribean Plate
(Russoet al. 1992; Laigle et al. 2013; Ruiz et al. 2013). The
scarcity of large (M > 7) interplate thrust earthquakes in LASZ im-
plies an unusual strain release compared to other subduction zones
(Russoet al. 1992). Nonetheless, past studies (Ruizet al. 2013;

Laigle et al. 2013; Weil-Accardoet al. 2016) proposed that LASZ
has high potential to generate a megathrust earthquake: the seismo-
genic zone might extend to the mantle wedge, below the forearc,
and moderate seismic activity at the base of the seismogenic zone
can load shallower segments and initiate a larger mega-thrust event.
A similar mechanism has been proposed for the Japan trench sub-
duction zone, leading to the 2011Mw 9 Tohoku earthquake (Sa-
trianoet al. 2014; Barbot2020). Laigle et al. (2013) and Satriano
et al. (2014) point to the similarities between Japan trench and
LASZ—such as the lack of tremors and very-slow-low-frequency
earthquakes, and the sustained activity in the mantle wedge—to
better understand the long-term seismic activity of LASZ. Indeed,
the recent study of Paulattoet al. (2017), linking heterogeneity of
Vp/Vs ratio to earthquake activity in LASZ, supports the proposed
tectonic explanation and the analogy between Japan Trench and
LASZ.
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