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Collapse sinkholes owing their formation to erosion and deformation phenomena caused by subsurface karstifica-
tion are widespread in the carbonate massifs of peninsular Italy. In contrast with solution dolines, which are densely
distributed on the subplanar top surfaces of the carbonate massifs, the collapse sinkholes (hereinafter labelled karst
collapse sinkholes) generally occur as isolated landforms and mostly affect the slopes and piedmont areas. In the
latter instances, the sinkholes also affect alluvial fan conglomerates, or slope debris, overlying the carbonate rocks.
We investigated the karst collapse sinkholes of the southern-central Apennines mountain belt (Italy), which is repre-
sentative of a young orogenic system, characterised by recent tectonic activity and strong seismicity. The aim of the
study is the identification of the causative factors which control the occurrence of such hazardous phenomena. The
study was based on a regional scale analysis on sinkhole distribution in relation to the local geological-structural,
geomorphological and hydrogeological contexts, and was paralleled with field analysis of some selected areas.
The regional scale analysis indicates that the karst collapse sinkholes are not the mere response to the concurrence
of the climatic and lithological conditions which commonly favour the development of karst processes, the occur-
rence of such landforms appearing strongly influenced by distinctive structural and hydrogeological conditions.
In particular, a close relationship between the karst collapse sinkholes and the main extensional faults showing
evidence of late Quaternary activity may be envisaged. This is inferred from the spatial distribution of the karst
collapse sinkholes, which is strikingly uneven, the sinkholes generally occurring in alignments following large late
Quaternary fault zones, or being clustered at the terminations of those faults. In addition, areas affected by the
occurrence of groups of sinkholes, are also characterised by the presence of H2S and/or CO2 mineral springs, gas
vents and of travertine deposits. Such co-presence points to interrelations linking dissolution phenomena, and car-
bonate precipitation, to the rise of aggressive fluids. In particular, this suggests enhanced deep-seated dissolution,
and carbonate deposition at surface, in presence of ascending mineral waters.
These evidences point to the important role played by extensional fault zones in the migration of deeply derived
fluids, thus suggesting that active faults, in particular, represent preferential pathways for fluid rising and mixing
with shallow groundwater. In addition, a focus on the relationships between karst collapse sinkholes and exten-
sional fault zone properties has shown how the fault length and depth, and the dimension of the damage zone,
influence the sinkhole formation and evolution.


