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ANISOTROPIC CHANGES IN APPARENT RESISTIVITY ASSOCIATED WITH STRONG EARTHQUAKE
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In China, 73 stations of apparent resistivity (AR) are in operation for monitoring earthquake and their total came to 120 or so in the 1970s and 1980s. The stations are long fixed in a location where the AR is daily and hourly measured in two and three measuring directions. In each measuring direction a symmetrical four-electrode array is adopted and the current supply spacing is 1200m for most stations. The measuring instruments are monthly calibrated and the current and measuring lines are tested for the reliable line insulation also. Some stations have observed continuously for more than 40 years, and dozens of strong earthquakes occurred near some ones.

Du et al.[1] studied the AR changes recorded at 41 stations near the source regions of 27 strong earthquakes in China that appeared from about one year to several months before earthquake, as a result, obtained that for over 95% stations, the most prominent AR change appeared in the direction perpendicular or nearly perpendicular to the maximum compressional stress orientation of the focal mechanism solution (P-orientation) while the smallest change did in or close to the orientation, which showed the orthogonal relation of the most prominent AR change to the P-orientation and was well coincident with the directional AR changes during the loading process of most rock (or soil) samples. And furthermore, Du et al.[2] discussed the physical processes of the media in/near the focal region in the late preparation period of strong earthquake, theoretically proved the orthogonal relation and produced the constitutive relations of both anisotropic changes in true resistivity (TR) and in AR to the crack ratio, the crack-water resistivity and the framework resistivity, and then proposed a possible reason for the AR anisotropic changes. Namely, in the late preparation period of strong earthquake, the micro-cracks in the media in/near the focal region develop fast in number and their strikes are predominantly along the P-orientation, and then the low resistance crack-water comes in and conductive aisles are connected together. The physical processes generate the TR anisotropic changes that the most prominent change is in the direction along or close to the P-orientation, and the true anisotropic changes caused the AR anisotropic changes that the most prominent change is in the direction perpendicular or nearly perpendicular to the orientation. The low resistance water plays an important role in the processes.
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