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Changbai volcano: seismic tomography, origin and East-Asia tectonics
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Recent high-resolution seismic tomography revealed a prominent low-velocity anomaly from the surface down
to 410 km depth beneath the Changbai volcano and a broad high-velocity anomaly in the mantle transition zone
under East Asia (Zhao et al., 2004, 2009; Lei and Zhao, 2005). Focal-mechanism solutions of deep earthquakes
indicate that the subducting Pacific slab under the Japan Sea and the East Asia margin is subject to compressive
stress regime (Zhao et al., 2009). These results suggest that the Pacific slab meets strong resistance at the
660-km discontinuity and so it becomes stagnant in the mantle transition zone under NE Asia. The upper mantle
under NE Asia has formed a big mantle wedge (BMW) above the stagnant slab (Zhao et al., 2007, 2011; Zhao
and Liu, 2010). The BMW exhibits low seismic-velocity and high electrical-conductivity, which is hot and also wet
because of the deep dehydration reactions of the stagnant slab and the convective circulation process in the BMW.
These processes lead to the upwelling of hot and wet asthenospheric materials and thinning and fracturing of the
continental lithosphere as well as the formation of the active intraplate volcanoes in NE Asia. Therefore the active
Changbai intraplate volcanism is not related to a deep mantle plume but is caused by the plate tectonic processes
in the upper mantle and the mantle transition zone. A better understanding of these processes can be achieved
by deploying a network of seismic stations on the Korea Peninsula and Japan Sea to determine higher-resolution
mantle tomography under NE Asia in addition to conducting other geophysical and geochemical investigations of

the region.
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