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Tectonic reconstructions in seismically and dynamically active 
regions are hampered by the co-existence of different 
phenomena, which can interfere at different spatial and 
temporal scales. In extensional settings, the long-term 
evolution of fault systems is governed by interactions between 
regional and local forces, influencing how faults nucleate, 
grow, and coalesce to accommodate crustal stretching. In the 
central Apennines, inherited compressional structures 
complicate this evolution, with inversion tectonics playing a 
pivotal role in fault localization, geometry, and seismic 
potential. Understanding the interaction between regional 
tectonics and structural inheritance is crucial for assessing 
seismic hazard and reconstructing the region's geological 
history. 
This study addresses critical challenges in reconstructing the 
tectonic history of carbonate-rich regions, where traditional 
thermochronometry methods are often limited by the absence 
of suitable minerals. Recent advances in low-temperature 
trapped-charge thermochronometry, including luminescence 
and electron spin resonance (ESR) dating, offer new 
opportunities. Dolomite thermochronology, in particular, is 
promising due to its strong thermoluminescence signals in 
slowly exhuming terrains and its mechanical resistance to 
brittle deformation. 
Focusing on the Monte Marine, Monte Pettino, and Paganica 
Faults along the northeast boundary of the Aterno Intermontane 
Basin, this research investigates their tectono-stratigraphic 
evolution during the Pliocene-Quaternary. By integrating 
thermochronological, isotopic, and structural data, we aim to 
unravel the long-term evolution of these key seismogenic fault 
segments. This includes understanding fault interaction and 
linkage processes that govern basin formation in continental rift 
zones, bridging the gap between regional structural evolution 
and the short-term tectonic activity of active faults. 
This work contributes to advancing knowledge of extensional 
tectonics and seismic hazards in one of the most tectonically 
dynamic regions of the central Apennines, offering insights into 
fault system dynamics, thermal histories, and rift development 
from the onset of extension to the present. 
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