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Abstract 

We assess the seismotectonics of the western part of the border area between the Southern Apennines 

and Calabrian Arc, centered on the Mercure extensional basin, by integrating recent seismicity with a 

reconstruction of the structural frame from surface to deep crust. The analysis of low-magnitude (ML≤3.5) 

events occurred in the area during 2013-2017, when evaluated in the context of the structural model, has 

revealed an unexpected complexity of seismotectonics processes. Hypocentral distribution and kinematics 

allow separating these events into three groups. Focal mechanisms of the shallower (<9 km) set of events 

show extensional kinematics. These results are consistent with the last kinematic event recorded on 

outcropping faults, and with the typical depth and kinematics of normal faulting earthquakes in the axial 

part of southern Italy. By contrast, intermediate (˜9-17 km) and deep (˜17-23 km) events have fault plane 

solutions characterized by strike- to reverse-oblique slip, but they differ from each other in the orientation 

of the principal axes. The intermediate events have P axes with a NE-SW trend, which is at odds with the 

NW-SE trend recorded by strike-slip earthquakes affecting the Apulia foreland plate in the eastern part of 

southern Italy. The intermediate events are interpreted to reflect reactivation of faults in the Apulia unit 

involved in thrust uplift, and appears aligned along an ˜WNW-ESE trending deep crustal, possibly 

lithospheric boundary. Instead, deep events beneath the basin, which have P-axis with a NW-SE trend, hint 

to the activity of a deep overthrust of the Tyrrhenian back-arc basin crust over the continental crust of the 

Apulia margin, or alternatively, to a tear fault in the underthrust Apulia plate. Results of this work suggest 

that extensional faulting, as believed so far, does not solely characterizes the seismotectonics of the axial 

part of the Southern Apennines. 
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