Appendix 1—Analytical Methods
[bookmark: _GoBack]Zircon crystals were extracted from 63–125 and 125–250 m fractions obtained from approximately 3 kg for each rock sample. More steps with the Frantz magnetic separator were performed. Subsequently, the nonmagnetic fractions were treated with a high-density solution for gravity separation (Sodium Polytungstate, Na6(H2W12O40, in aqueous solution).
The clearest, internal crack-, and inclusion-free zircon grains were hand-picked under a stereomicroscope in order to exclude any zircons producing discordant ages. After accurate selection of promising zircon grains, they were placed into epoxy resin mounts and polished to expose the grain interior.
Analysis of the morphology and internal microtextures of the zircons was performed using scanning electron microscope (Zeiss EVO50XVP at Earth Science and Geo-Environmental Department, University of Bari).
Backscattered electron detector (BSED) images were used to examine internal and morphologic features. Internal zoning patterns were evidenced by a variable pressure secondary electron (VPSE) detector, settled under high-vacuum conditions, which revealed high-resolution images perfectly comparable to the most common cathodoluminescence images [1]. 
The VPSE images were very useful for determining the location of the analytical spots on homogeneous crystal domains that were suggestive of a clear origin (magmatic, metamorphic, fluid-assisted recrystallization). After geochronological investigation, the zircon grains were further inspected with the VPSE detector, to check the precise location of the ablated spots.
U-Pb spot analyses were performed by LA-ICP-MS at the IGG-CNR (Pavia, Italy). All analytical details and the calculated discordance are shown in the last sheet of Table S1 (Supplementary material).
The filtering of the U–Pb ages was mainly based on a 10% cut off of the calculated discordance, the 206Pb/238U age for zircons with ages younger than 1.4 Ga was considered, instead, for grains older than 1.4 Ga, the 206Pb/207Pb age was considered as the best age in dependence of minor error of this ratio linked to Pb loss [2].
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