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The action of slab-derived fluids on mantle rocks frequently brings about the formation of microcavities in
minerals which represent microenvironments where the interaction between fluid and host mineral is preserved
during the whole geological path of the rock. The entrapped fluid and the host matrix constitute a system which
evolves towards an equilibrium under peculiar chemical-physical constraints. By expliciting these constraints
through mass conservation laws and stoichiometry relations which account for the composition of the host mineral
and of the initial fluid, and for the presence of a finite fluid-solid interface, we show that cavities in minerals
filled with slab-derived fluids can re-equilibrate following a crystallisation mechanism which is not predictable
through simple equilibrium arguments holding for open systems (Campione et al., 2017). Moreover, the found
mineral assemblages in inclusions allow us to constrain the composition of the entrapped fluid. As an application
example, we model the solid-solution equilibrium in mantle garnet filled with slab-derived fluids (Malaspina et
al., 2017). The modellisation is based on Gibbs free energy minimization through Perple-X software (Connolly,
2005), and calculation of solid solution equilibria using the aqueous speciation-solubility code EQ3 (Wolery,
1992) adapted to include equilibrium constants calculated with the Deep Earth Water (DEW) model (Facq et al.,
2014; Sverjensky et al., 2014). Surprisingly, the garnet-fluid cavity system is demonstrated to re-equilibrate to a
pyrope + spinel + chlorite assemblage at the same high P-T of its formation. The basis of the occurrence of such
unexpected mineral assemblages in mineral inclusions is a dissolution-reprecipitation mechanism, triggered by a
dilute, non-equilibrated slab fluid.
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