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Introduction

Structural, morphological and ground deformation studies suggest that the eastern flank of Mt.
Etna (eastern Sicily) is spreading seaward. The ground deformation pattern indicates that the
displacement vectors are mainly oriented toward SE and S. Three contrasting models have been
proposed: deep-seated spreading (Borgia et al., 1992; Borgia, 1994; Rust & Neri, 1996), shallow
sliding (Lo Giudice & Rasa, 1986; Lo Giudice & Rasa, 1992) and tectonic block movements
(Monaco et al., 1997; Patané et al., 2005).

According to the deep-seated spreading model, both the volcanic edifice and its uppermost
basement (down to a 5 km depth) are spreading eastwards because of magma inflation processes
related to a dike complex located at depth, between the summit craters and the Valle del Bove.
Magmatic intrusions trigger movements on a 5°-10° westward dipping decollement ramp. Deep
sliding wedges would produce a belt of active contractional structures bordering the volcano at the
foot of its southern and eastern flanks. However, these structures don’t find support on seismic data
along the lonian offshore where instead mainly extensional structures have been observed.

In this work, in order to test the deep-seated spreading model, we carried out a finite element
simulation performed with the COMSOL Multiphysics software. We calculated the pressure
required both to move the blocks over the decollement plane and to explain the recorded ground
deformation. Moreover, we related the obtained value to the typical magmatic pressure estimated in
Etna volcanic area.
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