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3-D lithospheric structure of upper mantle beneath Ordos region

from Rayleigh-wave tomography

LI Duo, ZHOU Shi-Yong* , CHEN Yong-Shun, FENG Yong-Ge, LI Peng
Institute o f Theoretical and Applied Geophysics, School of Earth and Space Science, Peking University, Beijing 100871, China

Abstract We apply two-plane-wave tomography, which takes the influences of the non-plane
wavefield into consideration, to study the structure of velocity of the upper mantle lithosphere of
Ordos region. The source of data consists of two parts, one is from 69 broad-band seismographs
of China Earthquake Networks Center, and the other is from 34 mobile digital broad-band
seismographs of PKU. At short periods most high and low velocity anomalies correlate well with
surface geological features. The difference of the structure of upper mantle lithosphere is revealed
by long-period surface waves. We extracted the 3-D structure of shear velocity anomalies of 200
km depth from the Rayleigh wave phase velocities. The results reveal that the Ordos block has the
high velocity beyond 200 km depth, and no evidence for reactivation. There is fierce interaction

between Ordos block and Tibet block at the southwestern edge of Ordos block, which causes the
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upper mantle flow there. Upwelling beneath the Central zone may be caused by both the

subduction of Pacific plate and India plate.
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Fig. 1 Distribution of the stations and tomography and
tectonics of the study region. Red triangles denote the
stations of CENC; Green triangles denote the stations of
PKU. White pane denotes the study region. Stations
distribute densely along Shanxi Rift and Weihe Rift
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Fig. 2 Azimuthal distribution of the teleseismic events

used in the study. Black star denotes the center of the study

region. Black circles denote the events used in the study
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The input velocity model is with anomalies within —5% ~5%
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Fig. 11  Vertical profiles of shear wave velocity. Blue lines show the topography. Black lines show the positions of Moho.

Positions of these profiles are shown in Fig. 10. Profile AA"and BB' are along the western and eastern edges of Shanxi Rift.

Profile CC' is along the Weihe Rift, and DD'passes through Ordos block.
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