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Abstract

Peroxy bonds or links (O;X—00-YO; with X, Y = Si, Al, etc.) are one of the least known but most ubiquitous
defects in igneous rock-forming minerals. With its oxygen in the valence 1—, compared to normally 2—, the peroxy links
represent positive hole pairs (PHPs). They have the unique ability to activate positive hole (p-hole) charge carriers.
Mechanical stress or heating beyond ~400°C breaks the PHPs and causes them to trap an electron from a neighboring
O*". The neighboring O*" thereby turns into O, i.e. a p-hole. As the electronic state associated with O™ in an O*" matrix,
these p-holes can spread through the valence band similar to defect electrons in a p-type semiconductor such as Si. In
laboratory experiments, stressing a portion of rock samples causes electric currents and surface potentials. The surface
of the unstressed volume acquires a positive charge and p-holes flow down the stress gradient, from the stressed volume
into the unstressed volume. They increase the number density of charge carriers in the unstressed rock and thereby
affect its electrical conductivity. When we apply this process to the Earth’s tectonically active crust with countless,
ever-changing stress gradients and complex temperature gradients in volcanic regions, changes in the number density of
p-holes in the surrounding less stressed or cooler rocks may be responsible for changes in the conductivity structure
near active faults and around volcanoes. The contributions from p-holes may well exceed the changes arising from pore

water penetration into cold or hot rocks and to ionic conductivity changes during partial melting.
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Fig.6: Schematics of the p-hole (h") activation in the active Earth’s crust.



