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Argomento della ricerca nella perforazione scientifica  

The drilling of the Mediterranean Sea near Pozzuoli and Napoli Bay is the topic of this research. The aim of 
this work is to evaluate the thickness of the Campanian Ignimbrite (CI) eruption at sea, in order to complete 
an isopach map developed for the PDC of CI and fasten data from drilling with seismic lines that already exist. 
The isopach map is essential to calculate a new accurate volume value, a key topic in the eruptive history of 
Campi Flegrei. 

Abstract  

The study of large scale explosive eruptions and their deposits is essential to understand the eruptive 
dynamics of active volcanoes as Campi Flegrei. Campanian Ignimbrite (CI) is the largest caldera forming 
eruption of Campi Flegrei, which occurred 39 ka (De Vivo et al. 2001).  The main CI is interpreted as emplaced 
by a highly energetic and dilute PDC that travelled more than 80 km from the source, over an area of > 30.000 
km2, and surmounted ridges more than 1000 m high (Fisher et al. 1993; Dade and Huppert 1996). Despite 
the large number of works regarding volume estimation of the eruption, the calculation of volume DRE ranges 
from 23 to 300 km3 (Cornell et al. 1983; Rosi and Santacroce 1983; Fisher et al. 1993; Civetta et al. 1997; 
Fedele et al. 2003; Rolandi et al. 2003; Giaccio 2006; Marianelli et al. 2006; Pyle et al. 2006; Pappalardo et al. 
2008; Costa et al. 2012; Scarpati et al. 2014).  

Isopach map is a significant work instrument intended to show the dispersion of pyroclastic deposits, as well 
as the thickness of deposits and dispersal area in relationship to paleotopography. CI is one of the most 
investigated ignimbrites, but it still lacks a complete isopach map reporting a detailed description of the 
thickness variations related to distance and across topography. In the Napoli Bay CI is more than 100 m thick 
(Milia 1999; Rolandi et al. 2003), but data about Pozzuoli Bay and Mediterranean area are still missing. 
Seismic study data exist for the Napoli Bay, however, there is a lack of borehole data to gather the physical 
properties of CI (e.g. seismic velocity) to convert travel times to unit thicknesses across the survey areas. 
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Furthermore, it is difficult to recognize CI compared to other volcanic deposits from Campi Flegrei or Vesuvio 
in the seismic data so tying to borehole data is necessary. 

Bibliographic data were collected both in proximal and distal areas from more than 80 published papers. All 
the data have been geo-referenced in the open source Quantum GIS (QGIS) along with geological maps of 
Italy at the scale 1:100.000 and 1:50.000. Stratigraphic logs and boreholes were divided in two different 
categories: first group includes those showing the maximum thickness of CI, with some units at the bottom 
and at the top, and second group those presenting a minimum thickness because of the lack of a unit at the 
base.  A topographic slope map has been derived from a Digital Elevation Model. Assuming that the 39 ka 
paleo-topography was not too different from the present-day topography, isopach lines were traced on this 
map. Geological maps at the scale 1:50.000, if possible, or 1:100.000, were used to trace the isopach line 0 
m in correspondence of CI limits. In addition to the data collection, field work has been conducted in strategic 
locations to detail the topographic control over the deposit distribution.  

Isopach map (Fig. 1) could be briefly completed with some field work for subaerial part, but there are still 
missing data in the Mediterranean area, except in the Napoli bay (Milia 1999; Rolandi et al. 2003). Data 
collected from boreholes and ocean drilling are indispensable to calculate the physical properties of CI and 
to integrate the map with the seismic lines that already exist. 

Studying the depositional features of CI from the boreholes is also possible to define the paleo environment 
and the position of coastline 40 ka. As a matter of fact, depositional characteristics gave us the information 
if the deposition occurred in subaerial or submarine environment. 

To figure out the physical properties, the thickness and the areal distribution of CI, especially in the 
Mediterranean area, is a key point to understand the PDC dynamics and the relation with topography 
associated with large scale explosive eruption. The availability of data about deposition in the western sector 
of Campi Flegrei could be a significant help to calculate a new accurate volume value, to improve the 
numerical modelling of large pyroclastic flows and it could be used to determine the hazard in Campi Flegrei 
area. 
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Fig. 1 Preliminary isopach map of Campanian Ignimbrite, Campi Flegrei. Isopach lines in the Campanian 
plain and Mediterranean Sea are from bibliography (Scandone et al. 1991; Rolandi et al. 2003). Red stars 
point out possible areas for ocean drilling, which could fasten seismic lines already performed. Google 
Terrain on QGIS was used like a base map for this work. 
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