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REPORT ON THE NORTHERN APENNINES TELESEISMIC 
TRANSECT (1994) 

INTRODUCTION 

In the summer of 1994 a teleseismic transect was deployed across the 
northern Apennines, this is the first of a series of passive seismic field 
experiments planned for inferring information on the crust and the u p p e r 
mantle beneath the Italian region. These studies on the deep structure a r e 
part of a multidisciplinary two years project "Geodynamic Modelling of a n 
active Region of the Mediterranean: The Apennines" funded by the Eu ropean 
Communities, whose final goal is the definition of a geodynamic model of the 
Apennines based on a variety of geological and geophysical studies. 

GEODYNAMIC MODELLING OF AN ACTIVE REGION OF THE 
MEDITERRANEAN: THE APENNINES (GeoModAp) 

The area of interest of the project includes the Northern and 
Southern Apenninic arc (approximately from latitude North 40.5 to 43.5) . 
This region includes different geodynamic environments: in the T y r r h e n i a n 
area extensional processes have been active since Lower Miocene, while on 
the Adriatic margin the outer front of the chain is probably still in 
compression; particular interest is concentrated on the Southern A p e n n i n e s 
where the deformation rate is the highest in Italy as witnessed by s t rong 
(M=7) destructive earthquakes. 

The main fields of activities of GeoModAp and their objectives are t h e 
following: 
• Definition of a geodynamic model of the Apennines. Collection of original 

data on crustal and upper mantle structure and anisotropy; tec tonic 
evolution in brittle and ductile environment, tectonic rotations in Neogene 
units, present-day state of stress and deformation rates. Construction of 
analogic and numerical models of the Tyrrhenian-Apennines system. 

• Collection and processing of new GPS data in the area using exis t ing 
vertices and installing new ones to increase the coverage in the mos t 
interesting areas. Different codes and independent data processing will b e 
applied to better constrain and control the results. 

• Compilation of a new catalogue of seismic moments of strong his tor ical 
ear thquakes (since 1400 AD), estimated from the distribution of felt 
intensities, to asses the amount of coseismic deformation occurred in t h e 
past six centuries. 

• Definition of the deep ( l i thosphere-astenosphere) structure beneath t h e 
Apennines by means of seismic tomography applied to high quality digital 
data collected by ING network since 1987. Deployment of three t e m p o r a r y 
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seismological transects across the Apennines to infer Moho depth and d ip 
from teleseismic receiver functions, and to investigate an iso t ropic 
structures in the upper mantle. 

• Compilation of a database containing present-day stress data, inc luding 
borehole breakout measuraments in the deep wells of Latium and Tuscany 
and in the Apenninic chain, foredeep and foreland; fault plane solutions of 
earthquakes occurred in the Apennines since 1988. 

• Paleomagnetic analyses of Neogene units at the compressional front of t h e 
Apennines, in some intra-mountain basins and in the T y r r h e n i a n 
extensional margin, to recognise tectonic rotation. Anisotropy of Magnet ic 
Susceptibility studies will be performed for the definition of the s t r a in 
p a t t e r n . 

• Field observations in both the brittle and the ductile deformation regime of 
the Northern Apennines, including analysis of oriented cores from d e e p 
geothermal wells. Construction of a crustal profile to describe the tectonic 
evolution and investigate the relationship between deep and sur face 
deformat ion . 

• Two and three-dimensional analogic models of the A p e n n i n e s / T y r r h e n i a n 
system, with properly scaled laboratory experiments and d i f fe ren t 
rheologies, to model the subduction/collision processes. 

• Two and three-dimensional numerical modelling based both on commercial 
and academic finite elements codes, to determine the long w a v e l e n g t h 
features in the contact region between Apennines and the Adriatic plate. 
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