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The identification of natural H2 formation, migration, and
storage in the lithosphere is an emerging topic in the Earth and
green energy Sciences. Surficial H2 seeps provide direct
evidence for the production and accumulation of H2 in the
shallow crust. In contrast, the production and migration of deeper
H2 fluids, down to the upper mantle, is less constrained and
requires the identification of petrological and geochemical
markers in the rock record. In this contribution, we present
geological evidence for H2 production, migration, and
transformation in various orogenic belts. The coevolution of
hydrogen and redox-sensitive carbonic fluids and minerals
defines recurrent patterns of deep H2 and carbon cycling
observed in multiple case studied. These data provide important
constraints on the formation and cycling of natural hydrogen in
deep geological reservoirs for global natural H2 inventories.
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