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Abstract: A structural analysis of the tomography of natural seismic surface waves in East Asia and West Pa-
cific region, showed that high-speed blocks of varying shape and size, have been discovered in the lower litho-
sphere. These are termed mantle blocks, based on their geological, geochemical, and geophysical signatures.
These show that the tectonic patterns of the East Asia=West Pacific lithosphere and associated surface deform-
ations are controlled by these high-speed blocks or mantle blocks. Systematic 3D studies of the high-speed
blocks in the lithosphere, indicate that eight 3D-geometric tectonic styles (craton-root-shaped, plateau-root-
shaped, orogen-wedge-shaped, clastic-massive, sausage-shaped, lotus-root-joint-shaped, dumbbell, and slaty)
are described for the first time, together with four types of the lithospheres (cratonic, thickening, thinning,
and oceanic). It is further suggested that the Qinghai-Tibet Plateau is characterized by a thickening litho-
sphere, with the continental root or the lithospheric root involved in the thickening process. According to seis-
mic tomography, the largest rift system in the world is present in the region, which had been overprinted and
deformed by the West Pacific trench-arc-basin system during the late Cenozoic. From the 3D geometric mod-
els, the ocean-continent-ocean evolutionary patterns of the lithosphere can be deduced. It is concluded that the
most basic expressions of the mantle dynamics in East Asia since the Mesozoic can be found in large-scale ex-
tension (delamination) and thinning of the lithosphere, within the continental margin, in the upwelling and
heating of the asthenosphere, and in the large-sized collision and thickening of the Qinghai-Tibet Plateau.

Key words: lithosphere; 3D structure; high-speed block; mantle block; seismic tomography; tectonic analysis;

mantle dynamics; East Asian continent; West Pacific
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Fig. 1 Wedge-shaped tectonic section of the lithosphere in northern segment
of the Longmen Mountains orogenic belt
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Fig. 3 The structure model of three types thickness and P-wave of lithosphere crust of the continent in China
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Fig. 4  Simplified tectonic profile of the lithosphere and asthenosphere in Tarim-Japan
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Fig. 6 Three-dimensional-geometric tectonic style of the lithosphere in East Asia=West Pacific
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Fig. 7 Lithosphere and asthenosphere tectonics and dynamics model for the Tibet Plateau-West Pacific
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Fig. 9 Lithosphere and asthenosphere structures and dynamic model in the South China Sea-North China region
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