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Program description including the formation program abroad

The aqueous alteration of peridotites (serpentinization) generates Hz through redox reactions. Olivine-rich
ultramafic rocks are therefore currently considered as the most promising targets for natural hydrogen
production in Italy. Serpentinized ultramafic rocks from oceanic and subduction settings not only produce and
trap Hz and CHas-bearing fluids, but also act as long-term reservoirs, storing and transporting these gases
over geological timescales. Upon exhumation to shallow crustal levels, release of the trapped fluids can
contribute to the present-day emissions.

The Voltri massif (Western Ligurian Alps) is characterized by the widespread of large slices of serpentinized
peridotite, recording a multistage evolution, from early ocean floor conditions to Alpine subduction and
exhumation. In the Voltri massif, the Acquasanta spring exhibits high concentrations of abiotic methane (15—
20 vol% of dissolved gas), a byproduct of natural Hz2 generation, thus providing direct evidence of this energy
potential.

Aim of this project is to investigate the peridotite bodies surrounding the Acquasanta sector (including the
Erro-Tobbio peridotite) acquiring detailed multiscale textural, chemical and physical data. The study will focus on: (i) the
formation processes of natural H>-CHa fluids, their entrapment in inclusions and the geochemical analysis of these fluids;
(i) the identification of the fluid migration pathways through structural and chemical tracers. This investigation
will clarify the interplay of processes governing the natural cycle of Hz
The candidate will carry out field work aimed at defining the major meso- to microscale structures responsible
for fluid migration in the studied rocks. A selected suite of samples will be analyzed through detailed
microstructural, petrologic and geochemical investigations of rock-forming minerals and fluid inclusions. This
approach will allow (i) to define the processes and the conditions of Hz-rich fluid release and entrapment, (ii) to
determine the Hz and CH4 contents of inclusions, (iii) to reconstruct the fluid migration pathways. The results
will contribute to constrain the genesis and accumulation of strategic H2-CHa fluids in these Ligurian rocks.
The candidate is expected to spend a period of 3 to 6-months abroad at leading international research
institutions (e.g. Njord Centre, University of Oslo, or other European centers), strengthen expertise in rock
microstructures and the fluid pathways in fractured rocks.
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