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Fig. 1 The range of the studying area and the heat-flow map (a) and the S-wave velocity image at the depth of 160 km (b)
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(a)—The ortho gonal lines are the locations of the four main sections, their tomographic results are shown in the Fig. 4 and Fig. 5; (b)—the S-wave velocity image at the depth of 160 km (a)
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obtained from the S-wave tomography, and shown with the faults and the active fault system in the studying area
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Fig.2 The distribution map of seismic stations (a), the local earthquake epicenters (b)

and the far-earthquake epicenters (c)
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Fig. 3 The local seismic ray-path map (a) and the velocity structure of the assumed one-dimensional (b)
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Fig. 4 The seismic tomography images of high-resolution S-wave of two S-N principal sections.
(The location of the sections are shown in the Fig. 1a)
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The yellow horizontal line marks the bottom of the lithosphere; while the rose-colored lines indicate the locations of the Upper

Mantle crack zones; the pink curves stand for the top boundary of the possible Upper Mantle plume
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Fig. 5 The seismic tomography images of high-resolution S-wave of two EW principal sections
(The location of the sections are shown in the Fig. 1a)
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Upper Mantle Crack Zones in the Eastern Part of North China

YANG Wencai” , ZHANG Xiemin” , YU Changqing”
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Abstract

The travel time of natural earthquakes and the tomography of S-wave seismic phase can provide the
fine images of S-wave velocity disturbance of the Upper Mantle. The study of the high-resolution S-wave
tomography of the eastern part of North China (32°~44°N, 114°~126°E) has revealed the velocity
structure differences of the upper mantle between Su-Lu areas and circum-Bohai Bay areas; this result has
yielded new geophysical evidences and constraints for the further research of the regional deep structure
evolution. The remarkable achievement of this paper is the recognition of two Upper Mantle crack zones
indicated by the dramatic variations of the seismic velocities, which occur separately under the Bohai Bay
rift area and the Su-Lu ultrahigh pressure metamorphic belt. The crack zone under the Su-Lu ultrahigh
pressure metamorphic belt embraces multiple sequentially arranged high velocity blocks, which are
supposed to be genetically connected with (1) the strike-slip faulting and the forward subduction of the
Yangtze plate, and (2) the subduction and exhumation mechanism of the frontier ultrahigh pressure
metamorphic blocks. The results of the Upper Mantle S-wave seismic velocity tomography support that an
Upper Mantle plume system has been developing in the Bohai Bay areas; these results also offer a new

criterion for distinguishing the plume system.

Key words: S-wave tomography; mantle; crack zones; North China





