Stratigraphy and structural setting of the Northern Apennines in the upper Arno’s watershed area
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Aim of this contribute is (i) to resume the field data of the new 1:10.000 geological maps carried out for the CARG Project in a relevant sector of the Northern Apennines and (ii)  to update the stratigraphic schemes and the tectonic interpretations of the sedimentary successions recognized in the studied area. The structural assessment of the area is characterized by a complex stack of tectonic units referable to the Tuscan Domain (Tuscan Nappe and Falterona Unit) and to the Ligurian (Monte Morello Unit) and Subligurian Domains (Monte Senario Unit and Canetolo Unit). The main vergence of the units is towards E and NE, but SW verging thrusts are  also present. The lithostratigraphic, biostratigraphic and petrographic data of the Falterona Unit, i.e. the widest and thickest outcropping succession of the area,  allow (i) to  define better the lithostratigraphic architecture of this turbiditic succession, (ii) to identify the Oligocene-Miocene boundary, (iii) to correlate, some tens of kilometers down current, the Protomagno and Casentino sections with the coeval sections of Valtiberina and Trasimeno lake . After the tectonic superposition of the units, a remarkable uplift and a regional erosional phase took place followed by the Lower Pliocene transgression. These are represented in the studied area by shallow marine to transitional facies (Siena Basin Synthem). In the upper Pliocene the  regional westwards retreat of the shore line was followed by an intense tectonic phase that downthrown the bottoms of the Val di Chiana, Valdarno and Casentino Basins. These basins were characterized by asymmetric geometries, structural highs and tectonic steps and hosted thick continental sedimentation. Remarkable erosional surfaces interrupted the stratigraphic continuity of their successions. The geological mapping has identified the relative rank of these unconformities and has subdivided in synthems and subsynthems the Pliocene and Pleistocene successions. In Val di Chiana the Plio-Pleistocene sedimentation (Val di Chiana Synthem) is largely buried under the actual ground surface, yet the seismic profiles suggest that the thickness ranges from some hundreds to more than one thousand meters. A disconformity subdivides the synthem into two subsynthems. The old subsynthem is represented by alluvial plain, palustrine and alluvial channel that ended in the Early Pleistocene as suggested by the well known Farneta fauna. Instead, fluvial and alluvial fan facies prevail in the overlying subsynthem. The unconformities of the Val di Chiana Synthem suggest their correlation to rhe unconformities bounding the synthems and subsynthems recognized in the successions of the Valdarno and Casentino Basins.
