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Waveform inversion for 3D shear velocity structure in the lowermost mantle
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Geologists have long known that the paleo-plates subducted beneath the
western margin of South and North America about 180 million years ago (Ma), but until now have not
known in detail what happened when it reached the bottom of the mantle. We used waveforms of deep
earthquakes recorded from 2004-2015 by the USArray, a transportable seismic array that fully covered

the conterminous U.S. Their imaging revealed remnants of paleoslabs, at the base of the mantle
beneath the Northern Pacific and Central America, surrounded by hotter-than-average and possibly
iron-enriched material. Subduction of paleoslabs to the base of the mantle thus profoundly
influences the Earth®s surface environment and hence the evolution of life.
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