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Chromitites as a memory for the
lithosphere origin, evolution and
recycling
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Chromitites reliably record the whole history of the
lithosphere, its origin, evolution and recycling. Crystallization of
chromitites containing predominant chromite may be reproduced
experimentally by interacting hydrated peridotite with basaltic
melt in the presence of hydrous fluid below 1300°C at 0.2 GPa,
i.e. at the conditions expected at the mantle-crust transition
beneath the modern oceanic spreading centers [1,2]. Partial
melting of the hydrated peridotite in the presence of the basaltic
melt is likely responsible for the production of the modern
petrologic Moho mantle-crust transition zone at a depth of ~6
km. The interaction produces dunite-chromitite rocks associated
to the felsic melts and aqueous fluids in the mantle and the
mantle-crust transition zone. Similar mechanism of the hydrated
peridotite-basalt interaction might happen and result in felsic
crust formation on early steps of the lithosphere evolution during
Hadean and Noachian eons (Fig. 1).

High stability of chromium-rich spinel at high temperature and
pressure, up to 1600 °C and 13 — 14 GPa is the reason why ultra-
high pressure chromitites may be produced and preserved during
oceanic lithosphere recycling to the modern terrestrial mantle [3].
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