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RESEARCH DESCRIPTION 
 
This research is subdivided into more applications, all addressed to better define the 
emplacement mechanisms of volcanic products, providing physical parameter for eruptive 
scenarios modelling. 
The first application, currently direct to Vesuvius, Phlegrean Fields, Santorini island, 
Colima and El Chichón volcanoes, concerns the emplacement temperature estimate of the 
pyroclastic deposits from Recent eruptions, by progressive thermal demagnetization of 
both lava framents and archaeological artefacts (tiles, pottery) embedded during 
pyroclastic flow (Fig. 1). 
The second application deals with the study of the magnetic fabric of the Vesuvius and 
Phlegrean Field’s pyroclastic deposit matrix and of the Central Anatolian ignimbrites. 
Magnetic fabric provides pyroclastic flow direction indications, which can be used to locate 
the eruptive vent and to evaluate the paletopographic effect on the emplacement (Fig. 2). 
The pre-eruptive morphology is a main constrain factor on the lava emplacement 
dynamics. The city of Clermont-Ferrand is an example. Here, lava flows may have formed 
a natural barrier in the valley which may have entrapped subsequent flows. 



The last application is classical in paleomagnetism and it bases on the paleomagnetic 
directions recorded by volcanic propducts during their emplacement. These directions may 
be used to build the Earth’s magnetic field paleosecular variation curves, which is a tool at 
the regional scale for temporal correlations (Fig. 3). 
In favorable anthropic settings, as in the archaeological excavations in volcanic area 
(Pompeii and Herculaneoum, the Bronze age village in the Campanian plain), but also in 
town and villages next to active volcanoes, paleomagnetism is employed in 
multidisciplinary studies to unravel the interactions between anthopic structures and 
pyroclastic or lava flows and to provide constrain for the volcanic risk evaluation. 
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Fig. 1. Emplacement temperature estimate of the Avellino eruption deposits (Somma-
Vesuvius) recorded by pottery and lava fragments in the Afragola Bronze Age village and 
in the circumvesuvian area (from DeVito et al., 2009, Earth Planet. Sci. Lett.) 
 



 
Fig. 2. Flow directions recorded by the magnetic fabric of the AD 79 Pompeii eruption 
deposit matrix (Somma-Vesuvius) (modified by Gurioli et al., 2005, Geology) 
 

 



Fig. 3. Paleomagnetic directions recorded by the Brown Tuffs pyroclastic deposits 
successions at the Aeolian Islands reported on the paleosecular variation curves of the 
Tyrrhenian area (Cicchino et al., 2011, J. Volcanol. Geotherm. Res.)  
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