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High-resolution imaging of lithospohere and asthenosphere incorporating
fine-scale heterogeneity
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The effects of fine-scale quasi-laminate heterogeneity in_the upper mantle
on surface wave phase speeds are investigated through numerical simulations of seismic wavefields.
The results indicated that Rayleigh wave phase speeds could be reduced depending on the horizontal
scale of the quasi-laminate heterogeneity and the strength of their velocity fluctuations. This
indicates that the quasi-laminate heterogeneity can cause non-negligible apparent anisotropy in the
lithosphere. We also developed a new method of trans-dimensional Bayesian inversion for
high-resolution imaging of the upper mantle structure, incorporating multi-mode surface waves and
P-wave receiver functions. The method has been applied to major permanent seismic stations in the
Australian continent, and we could successfully detect multiple discontinuities in the upper mantle,

including Mid-Lithosphere Discontinuities, Lithosphere-Asthenosphere Boundary and the Lehmann
Discontinuity.
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