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RESEARCH DESCRIPTION:

The group has been recently concentrated its research in monitoring radon emissions at
active volcanoes and has been collecting satellite thermal data. Research studies are also
concentrated on the petrology and geochemistry of magmas. Experimental research is
focused on the determination and modelling of the rheological, physical, structural and
petrophysical properties of magmas, lavas and silicate melts. Real-time radon monitoring
and satellite thermal analysis seems to be rather promising and strategic for identifying
precursory signals: we developed a software that automatically downloads the original
MODIS (Moderate Resolution Imaging Spectroradiometer) and VIIRS (Visible Infrared
Imaging Radiometer Suite) data. These are automatically processed, elaborated within 3



hours thus measuring the Volcanic Radiative Power (cf. http://www.mirova.unito.it ) that
can be converted into time average lava discharge rates (TADR). Satellite monitoring allow
us to detect, in near-real time, the values of thermal background, threshold and anomaly
typical of a given volcano that may be associated with changes in volcanic activity.
Experimental data on the physical (e.g., porosity and permeability), rheological and
viscoelastic properties (such as viscosity, elastic moduli, brittle behavior) as well as the
themodynamic properties (specific heat, density, glass transition temperature) of volcanic
materials and experimental analogs are modeled following numerical approaches.
Petrophysical properties are determined as a function of P and T, by reproducing
deformation mechanisms at simulated effective pressures. Identification of slow
deformation/pre-failure mechanisms and related physical parameters is carried out in the
laboratory and the field. Experimental results contribute to better assess deformation
mechanisms and flank instability.

Dating volcanic and archeological materials may contribute to better constrain hazard on
active volcanoes.

LABORATORIES OF THE DST IN USE:
SEM-EDS, X-ray Microfluorescence, Thin section, Crushing rocks and separation
materials, Microraman, Engineering Geology and Hydrogeology Laboratory
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Figure 1 a) Stromboli eruption 2007 (Mar, 2007); b) detail of the 2002-2003 Stromboli lava
flow (Jan, 2003); c) summit degassing activity at Villarrica volcano (Nov, 2004).
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Figure 2 — In-soil radon concentrations measured at Stromboli island (a-b) and time-series
of monthly radon emissions at Stromboli during 2002-2007 (c) (cf. Cigolini et al. 2009; J.
Volcanol. Geotherm. Res., DOI: 10.1016/j.jvolgeores.2009.04.019) .
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Figure 3 — Time-series of thermal activity at Mt. Etna during 2008-2009. The Volcanic
Radiative Power (VRP) is obtained by using MODIS data.
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Figure 4 — a) Strombolian activity at the Etna volcano (cf. Giordano et al., 2010, Solid
Earth, doi:10.5194/se-1-61-2010); b-c) structural scheme and geological map of the La
Grieta Member, Tenerife (cf. Soriano et al. 2009, Bull. Volcanol., DOI 10.1007/s00445-
009-0275-9); d) textural features of pomice obtained with synchrotron X-ray computed
microtomography (cf. .Polacci et al 2013, submitted).
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