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Fig.1 Custom fabricated forced oscillation apparatus.
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Experimental study on rock anelasticity

Although “elastic” and “viscous” behavior of rocks are well
known from seismic wave propagation and mantle convec-
tion, respectively, “anelasticity” of rocks causing dispersion
and attenuation of the seismic waves are not known. Howev-
er, importance of rock anelasticity has been recognized
recently, because it plays an important role in the interpreta-
tion of seismic velocity structures in quantitative terms of
temperature heterogeneity and/or fluid distribution in the
Earth.

Rock anelasticity has yet been poorly understood, due to
the difficulty of high temperature and high pressure experi-
ments performed on the rock samples. We, therefore, devel-
oped a new experimental method by using organic polycrys-
talline material as a rock analogue. The custom fabricated
apparatus is shown in Fig. 1. Using the rock analogue, anelas-
ticity over a broad frequency range (10~ *—50Hz), viscosity,
and elasticity (unrelaxed modulus) can be measured accurate-
ly as functions of temperature, grain size, chemical composi-
tion and melt fraction. As shown in Fig. 2, we found that an-
elasticity of polycrystalline material follows a similarity rule
such that attenuation spectra can be given by a single-valued
function of the frequency normalized to the Maxwell frequen-
cy.
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Fig.2 When frequency is normalized to the Maxwell fre-
quency, Q' spectra obtained for various temper-
atures, grain sizes and materials collapse onto a
single master curve, showing a similarity and uni-
versality of anelasticity.



