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ADVANCING OF GEOPHYSICAL STUDIES FOR MONITORING OF SALT 
INTRUSION IN THE SOUTH-WESTERN COAST OF SICILY 

P. L. Cosentino, R. Martorana, S. Pellerito 
Department of Chemistry and Physics of the Earth - University of Palermo (Italy) 

Abstract 
In this paper we present a set of advancing in a hydrogeological study which was carried out in the 

coastal overexploited aquifer located in South-Western Sicily, between the towns of Mazara del Vallo 
and Marsala (see figure below). 

The aquifer, constituted by calcarenite and sands, overlaying low-permeability sandy clays, has 
been previously investigated using geochemical and geophysical methodologies. A chemical and 
physical characterization of the waters allowed to detect the marine intrusion wedge in the coastal part 
of the aquifer. Moreover the geoelectrical survey, suitably calibrated on stratigraphic data, allowed to 
reconstruct the calcarenite layer and the underlying impermeable bed. Furthermore a basic TDEM 
survey clarified some of the features of the intrusion phenomenon. Four observation wells have been 
drilled and equipped with SMS telemetry system to monitor both the piezometric level and the 
freshwater/saltwater transition zone.  

A new geophysical survey by means of TDEM technique covered the whole aquifer with a set of 
more than one hundred soundings, carried out by means of the light TEM-FAST 48HPC instrument, 
using 25 and 50 m square loops in the one-loop configuration. The results allowed us to reconstruct 
the behavior of the clay substratum as well as the geometry of the salt wedge in the aquifer, some 
parameters of which are now continuously monitored. 

A set of integrated well logs (lithology, permeability, conductivity, temperature of water, natural 
gamma and spectral gamma, etc.) were carried out in the previous piezometric wells, using digital 
Mount Sopris MGXII system. The results of these studies gave the details of the lithology inside the 
aquifer which is prevalently calcarenitic, but characterized by different permeability levels, due to 
intercalations of clay and silt levels. 
 


