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Université Clermont Auvergne, Centre National de la Recherche Scientifique - CNRS : UMR6524,
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Résumé

Since the end of the 90s, an uplift of large spatial extension ( ˜ 60 km by 50 km) is ob-
served on the volcanic complex of Lastarria-Cordon del Azufre, North of Chile, from InSAR
data. A remarkable and as yet unexplained fact is that the evolution of surface displacements
over time is occurs at a constant rate (3 cm/year) since at least until 2010 and perhaps as
far back as 2003, (Remy et al., 2014).
In this work, we test different models to try to explain this temporal evolution, assuming
that the surface displacement is due to the presence of a pressurized magma body in the
crust. We also assume that the displacement related to this magma body may have begun
before and continued after the observation period with a possible different dynamics (i.e. not
necessarily a linear function of time). We have investigated two different hypotheses where
the evolutions of displacement would appear linear in time during the period of observation.
The first tested hypothesis is whether a viscoelastic rheology of the crust could produce an
apparent constant rate of displacement. The second tested hypothesis, already proposed by
Remy et al. (2014), is whether the evolution of displacement could have its origin in a linear
evolution of the reservoir overpressure.

The first hypothesis was tested using both analytical and numerical models. An explo-
ration of several viscoelastic models shows that only a Maxwell rheology is able to reproduce
the observed displacement. But this rheology seems unrealistic because it results in the crust
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creeping infinitely with time (as long as stress is maintained).

For the second hypothesis, we used the thermo-mechanical models of Tait et al. (1989)
and Turcotte and Schubert (2002) to show that volatile exsolution induced by magma crys-
tallisation can indeed lead to a increase in reservoir overpressure compatible with surface
observations. For sill-like sources of small volumes, a pressure increase of a few MPa/yr
could explain the observations. For more voluminous sources, an increase in overpressure
with a constant rate of the order of 10ˆ-2 MPa/year is required (Remy et al., 2014), and such
an increase could be induced by either the crystallisation of the entire reservoir or that of a
new magma batch within a pre-existing mushy magmatic reservoir; both cases are equally
possible and cannot be distinguished by the models.

Future investigations will include the recent Sentinel 1 SAR data (from 2014 to 2017) to
compare the proposed models with the observations.
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