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Skin depth of electromagnetic (EM) wave depends on frequency of EM wave  and electrical properties of rocks and minerals. Dielectric and conductivity measurements of granite as a function of frequency show that the skin depth L() can be expressed by L() = L0-, where L0 depends on porosity or water content and  (0 (  ( 1). Theoretical studies have assumed that  = 1 at very higher frequency with the negligible conductive currents and  = 1/2 at very lower frequency with the negligible displacement currents. Our experimental results indicate that the exponent  can significantly vary in accordance with the surface area-to-volume ratio or the fractal nature of the pore-matrix interfaces, fluid inclusions or cracks in rocks, which changes the frequency dependence of the electrical properties. The skin depth with the variation in values  is by several orders of magnitude longer or shorter than that of previous studies, extrapolating the skin depth in laboratory at a given frequency into at other frequency. Thus, the skin depth of the EM wave through the crust for the magnetotelluric exploration or through the rock salt domes for detecting the ultra-high energy neutrinos, and through the fractured fault zones for the detectability of EM precursor signals with earthquakes depend on fractal properties of pores in the crustal rocks. 

