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A new method to measure the electrical conductivity of mantle
minerals and rocks under shear deformation

ZHANG Bao-hua'"?

(1. Institute for Study of the Earth’s Interior , Okayama University , Misasa, Tottori-ken 682-0193, Japan;
2. Laboratory for High Temperature and High Pressure Siudy of the Earth’s Interior
Institute o f Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China

Abstract In this paper, a new method was briefly introduced to measure the electrical conductivity of mantle
minerals and rocks by using the DIA-type apparatus simultaneously under the shear deformation and high-
temperature and high-pressure. Firstly, the principle of the DIA-type apparatus and the experimental procedures of
shear deformation were outlined. Secondly, two typical examples were used to display the work flow and recent
advances in conductivity measurement under shear deformation in the light of sample synthesis, cell assembly,
microstructural observations and so on, Finally, the author discussed the geophysical implications of the present new
results and pointed out some technical matters which need more improvements in future. The present experimental
results show that the interconnection of magnetite in serpentinites by shear deformation is not expected as an origin
of high conductivity anomaly occasionally observed at the slab interface in the mantle wedge. On the other hand, it is
found that shear stress can induce the redistribution of melt in partially molten peridotite and form an anisotropically
well-interconnected network under shear, which is most likely to explain the high anisotropic conductivity anomalies
observed by MT surveys at the top of the asthenosphere.
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