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Active Deformation and the Earthquake Cycle in the Friuli Region 
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Earthquake Cycle-Behavior of Active Faults

Th e Friuli region is located in the eastern part of the 

Alps at the northeastern border of the Adriatic micro-

plate and is currently undergoing crustal shortening in a 

north-south direction as shown by the focal mechanisms 

of the 1976 earthquake sequence (Mw 6.4, Mw 6.0) and 

by continuous GPS (CGPS) measurements of the Friuli 

Regional Deformation Network (FREDNET, Battaglia 

et al., 2000. Comparison between the motion predicted 

by the rigid-rotation of the Adriatic block and the short-

ening observed across the study area suggests that the 2.0 

± 0.2 mm/yr motion of Adria is entirely absorbed in the 

Southern Alps through thrusting and crustal thickening. 

In this work we use CGPS and leveling measurements 

obtained during the interseismic part of the earthquake 

cycle, and leveling and triangulation measurements 

representative of the 1976 coseismic deformation. We 

use elastic dislocation modeling to investigate the rate 

of interseismic loading and the geometry of the ductile 

shear zone at depth. Th e best-fi t solution indicates that 

a northward-dipping dislocation, whose edge is located 

within a 50 km wide area beneath the Southern Alps, 

accommodates 2.1 ± 0.5 mm/yr of shortening. Limited 

resolution on locking depth (acceptable values between 

0 and 25 km) and trade-off  between dip and slip do not 

allow a precise reconstruction of the dislocation geom-

etry. Th e range of acceptable model parameters includes 

a 20°-dipping dislocation, locked above 10 km depth 

and slipping at 2.4 mm/yr, consistent with seismological 

data. Triangulation and leveling observations are used 

to assess the geometry and slip of the main events of the 

1976 sequence. Th e whole set of observations allows us 

to characterize the whole seismic cycle and the relation-

ships between the freely slipping shear zone at depth and 

the locked active fault system associated with the 1976 

thrust earthquake sequence.
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Figure 1. Seismotectonic map of the south-

ern Alps with focal solutions from the RCMT 

database (http://www.ingv.it/mednet). Red arrows 

are Eurasia-fi xed GPS velocities (ellipses 95% 

C.I.). Th e black line with triangles represents the 

southern Alps frontal thrust system. Locations 

of the 1976 seismic events are indicated by stars. 

Green dashed lines are small circles of constant 

velocity about the Adria- Eurasia pole of rotation. 

Th e black dashed line encloses the GPS sites 

whose velocities have been projected onto an 

N170 direction. Th e inset shows the pole of rota-

tion (red star with 95% error ellipse) of Adria (Ad) 

with respect to Eurasia. Figure 2. (a) Comparison 

of observations with predictions of dislocation 

models of reverse slip. Th e diff erent models correspond to the best-fi t solution (red), and to an alternative 

solution (blue) consistent with model parameter uncertainties, with distribution of microseismicity along 

an N20-dipping zone, and with a fully-locked zone above 10 km. (b) Model geometry and seismicity. 

Yellow circles are seismic events recorded by the Friuli local seismic network. Th e 1994–2002 seismicity 

has been selected for vertical location errors < 1 km, horizontal location errors < 0.5 km and azimuthal 

gap < 200°. Also shown are focal mechanisms and the location of the 1976 and 2002 events (associated 

minor events in blue).


