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Diffusion rates of chemical species (e.g. atoms, ions, volatiles)
in rock are affected by electric field strength variations in
addition to mechanisms more commonly studied. Consider that
while a rock undergoes deformation and metamorphism, some
mineral constituents will present deformation mechanisms that
produce or enhance an electric or magnetic field. Brittle fracture,
for example, can cause electromagnetic emission; pressure
twinning can create piezoelectric fabrics; grain boundary
migration can reduce electrical conductivity.[1] Rocks of the
same metamorphic grade from different locations (at scales of
cm, m and km) can have different mictrotectonic features and
different electric fields during metamorphism. The differential
presence of these fields can introduce variability in diffusion
rates. New diffusion and thermodynamic equations are
introduced in this talk to account for variability in electric field
strength.[2,3] Variations in the geomagnetic field are also
discussed for this purpose. Note that this present work discusses
both theory and data, but the data themselves are scant. In
practice, these phenomena can be used to account for variability
in some situations. This is a new contribution to the field of
study.
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Attachments:
1. Table from [1] listing deformation mechanisms and

associated electromagnetic phenomena.
2. Two sample equations shown.
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