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Abstract: Yinchuan graben, located in the northern section of North-South seismic zone, has complex geological
structure and active tectonics. In order to investigate the structural characteristics of Yinchuan graben and fault
distribution, we laid the NW-trending deep seismic reflection profiles across the Yinchuan graben which revealed
the fine crust structure of Yinchuan graben for the first time. The results show the typical characteristics of
tension-compression sedimentary basin of the Yinchuan garben and the reflections of the upper crust have the
characteristics of good continuity, rich horizon, strong energy, and abundant normal faults. The lower crust and
Moho recorded the development process of extension and compression of the basin. Moho appears as an intensive
reflection layer, which is laterally discontinuous, changes significantly in depth with the deepest part in the middle
of the section. The western lower crust in the sections shows bent features and contains the reflection
characteristics of "hyacinth bean". This may be related to the compressional effects on Yinchuan graben since the
Late Triassic. The eastern lower crust and Moho reflection in the section are staggered by Yellow River fault belt,
and the Moho dislocation occurs on both sides of the fault, indicating the strike-slipping and extensional effect of
the Yellow River fault. The deep seismic reflection profiles also reveal that the fault belt in eastern piedmont of
Helanshan and the Yellow River fault belt are two major deep faults to control the basin. The fault belt in eastern
piedmont of Helanshan cut through the interface of the upper-lower crust into the lower crust. The Yellow River
fault belt is a huge intra-continental strike-slip fault, and the shallow part appears as a typical flower structure,
and the deep part appears as bundle-like tilt reflection. The Yellow River fault belt extends to the lower crust,
cutting through the Moho. The shape of thrust-nappe belt of the graben and the crust in the middle and western
profile shows that this graben is subject to the action of the regional compressive stress field from the basin to
the substrate. The direction of the regional compressive stress field is southwest. In this paper, we discuss the



cause of the M8.0 earthquake happened at Yinchuan in 1739 and the good hydrocarbon potential in Yinchuan
graben.
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