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Abstract
Detailed analyses of stable (O, 2H, Sr,) and radioactive (3H) isotopes were performed for the first time in the waters circulating in the Colli Albani volcano area (central Italy) in order to: i) define their origin; ii) reconstruct their different hydrological paths; iii) deepen the knowledge of the gas-water-rock interaction processes.      

Waters are meteoric in origin, excluding any other source (magmatic, seawater, juvenile). Almost all samples lie on the Global Meteoric Water Line (GMWL), with some exceptions mainly due to the interaction with rocks at relatively high temperature, exchange with gas phases and CO2-exsolution phenomena.     

Reconstruction of the hydrologic paths of the main circuits was performed, stressing considerations on the residence time of water in the different aquifers by means of tritium ages. Elevation of recharge areas was identified to be at 600-700 m a.s.l., in the central part of the volcano. Locally, at lower altitudes, aquifers are fed by local rains. Tritium ages match very well the chemical evolution of groundwater highlighted by considering chemical composition only. “Immature” waters have tritium contents very close to the present rain (i.e. fast circuits), while “mature” waters indicate a residence time into aquifers longer than 50 years (i.e. slow circuits and prolonged interaction with leached rocks).

87Sr/86Sr revealed a powerful tool for the investigation of the presently occurring interactions between circulating groundwater and different lithologies. Indeed, each lithology is characterised by a specific isotopic ratio, very different each other, allowing the identification of the main end-members (clays, volcanites, limestones); these values deeply affect the 87Sr/86Sr measured in the waters. In particular, the interaction of waters circulating in the Ciampino horst with the deep carbonates (hosting the geothermal system beneath the volcanic apparatus) is pointed out. This is a very intriguing result, as so far, our chemical data led to a shallow circulation in the cropping out volcanites, without any interaction with the deep basement. As a consequence, our data open new scenarios in the interpretation of the deep fluid circulations beneath the Colli Albani volcano in relation to the tectonic settings of the area.
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