
Abstract: The transitional area between the northeastern margin 
of the Tibetan Plateau, Ordos Block and Alxa Block, also being 
the  northern  segment  of  the  North-South  Seismic  Belt,  is 
characterized by considerably high seismicity level and high risk 
of  strong  earthquakes.  In  view  of  the  special  tectonic 
environment and deep tectonic setting in this area, this study 
used two seismic wide-angle reflection/refraction cross profiles 
for double constraining, so as to more reliably obtain the fine-
scale velocity structure characteristics in both the shallow and 
deep crust of individual blocks and their boundaries in the study 
area, and further discuss the seismogenic environment in seismic 
zones with strong historical earthquakes. In this paper, the P-

wave data from the two profiles are processed and interpreted, 
and two-dimensional crustal velocity structure models along the 
two profiles are constructed by travel time forward modeling. 
The results show that there are great differences in velocity 
structure, shape of intra-crustal interfaces and crustal thickness 
among different blocks sampled by the two seismic profiles. The 
crustal  thickness  along  the  Lanzhou-Huianbu-Yulin  Seismic 
Sounding Profile (L1) increases from ~43 km in the western 
margin of Ordos Block to ~56 km in the Qilian Block to the 
west. In the Ordos Block, the velocity contours vary gently, and 
the average velocity of the crust is about 6.30 km s-1; On the 
other hand, the velocity structures in the crust of the Qilian Block 
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Fig. 1. 2D velocity structure of cross profile.  
(a) Profile L1 is the northeast-east section. (b) Profile L2 is the southwesterly section.The intersection point of the two sections is near the shot point 
SP6.1,The white lines in the two-dimensional velocity structure diagram are the inner interface of the crust. 2,The black lines are the velocity contour.3,The 
black circle in the figure is the seismic source depth above M6.4,The red downward arrow is the fault position.5,Symbol * is the position of the shot.  
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and the arc-like tectonic zone vary dramatically, and the average 
crustal velocities in these areas are about 0.10 km s-1 lower than 
that of the Ordos Block. In addition, discontinuous low-velocity 
bodies (LVZ1 and LVZ2) are identified in the crust of the Qilian 
Block and the arc-like tectonic zone, the velocity of which is 
0.10～0.20 km s-1 lower than that of the surroundings. The 
average crustal thickness of the Ordos Block is consistently 
estimated to be around 43 km along both Profile L2 (Tongchuan-
Huianbu-Alashan Left Banner Seismic Sounding Profile) and 
Profile  L1.  In  contrast  to  the  gently  varying  intra-crustal 
interfaces and velocity contours in the Ordos Block along Profile 
L1, which is a typical structure characteristic of stable cratons, 
the crustal structure in the Ordos Block along Profile L2 exhibits 
rather  complex  variations.  This  indicates  the  presence  of 
significant structural differences in the crust within the Ordos 
Block. The crustal structure of the Helan Mountain Orogenic 
Belt  and  the  Yinchuan  Basin  is  featured  by  “uplift  and 
depression” undulations, showing the characteristics of localized 
compressional deformation. Moreover,  there are low-velocity 
zones with alternative high and low velocities in the middle and 
lower crust beneath the Helan Mountain, where the velocity is 
about 0.15～0.25km s-1 lower than that of the surrounding areas. 
The crustal thickness of the Alxa Block is about 49 km, and the 
velocity contours in the upper and middle-lower crust of the 
block vary significantly. The complex crustal velocity structure 
images along the two seismic sounding profiles L1 and L2 reveal 
considerable  structural  differences  among  different  tectonic 
blocks,  their  coupling  relationships  and  velocity  structural 
features in the seismic zones where strong historical earthquakes 
occurred. The imaging result of this study provides fine-scale 
crustal  structure  information  for  further  understanding  the 

seismogenic environment and mechanism in the study area. 
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