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Study of folding of deep mantle rocks by seismic array analyses
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We observed S-to-P waves generated at the lower mantle scatterers near the
Samoan hotspot. The geometry of the scatterers is a steeply dipping sheet-like structure with the
thickness less than several kilometers. The observation shows that blobs of recycled former oceanic
crust subducting to the bottom of mantle are entrained into a plume and stretched vertically to a
significant degree.
We also show evidence for the presence of compositional heterogeneities at 10 km scale in the
convective upper mantle below the circum-Pacific subduction zones. The signals arise mainly from
S-to-P scattering in the mantle below the foci. The scattering theory for randomly heterogeneous
media shows that the observations are matched by 5 to 10 km-scale density and rigidity anomalies
that diminish below about 400 km depth. The rigidity anomaly is of the same sign and nearly twice
as Ia:ge as the density anomaly. These observations are consistent with basalt embedded in depleted

mantle.
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Small-scale heterogeneities in the convective upper mantle beneath circum-Pacific subduction 2023

zones: evidence for fragments of recycled basaltic crust
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