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Abstract   In this paper, the typical velocity structures and average velocities of the crust in six different active tectonic block 
regions are presented on the basis of previous studies and their tectonic implications are discussed. The results show that different 
tectonic units have different features of crustal velocity structures. In general, there are low velocity distributions in the crust in 
regions with strong tectonic activities, and the scales of low velocity distributions are related to the tectonic activities. The average 
velocities are relatively low in such regions. This reflects strong crustal deformation and the variations of states of matter in the 
crust resulting from strong tectonic movements. These regions are also seismically active zones frequented by strong earthquakes. 
Therefore, studying crustal velocity structures of these regions is of great importance to understanding crustal geodynamic process 
and seismogenic tectonic background. 
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1 Introduction  

Different tectonic styles exist simultaneously on 
the Chinese mainland due to the pinching actions from 
India, Philippine and Pacific Ocean plates and the deep 
geodynamic action in Eurasia plate, which control the 
spatial distribution image of strong earthquakes on the 
Chinese mainland. One of the distinct features is the 
intense development of huge Late Quaternary active 
faults, which divided the Chinese mainland into several 
active tectonic blocks in different orders, and most 
strong earthquakes on the Chinese mainland occurred 
just on the boundaries of these blocks. Based on the 
tectonic activities since Late Quaternary period, the 
Chinese mainland and its adjacent areas can be divided 
into six first-order active tectonic block regions, i.e., 
Qinghai-Tibet, South China, North China, Northeast 
Asia, Xiyu and Yunnan-Myanmar, which can be further 
divided based on their local tectonic features (Zhang et 
al, 2003). The results of wide angle reflection and re-
fraction profiles, which are distributed in different re-
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gions and carried out at different times, show distinct 
differences of the crustal structures among these blocks, 
which are manifested mainly in layered features of the 
crust, structural features of the mid- and lower- crust, 
scales of heterogeneity of crustal structures, low veloc-
ity distributions and topography of interfaces in the crust. 
The study of structural properties of active tectonic 
blocks can help to understand the possibility of decoup-
ling among these active tectonic blocks at different 
depth levels, distribution features of strong earthquakes 
and deep seismogenic tectonic backgrounds. In this pa-
per, the typical velocity structures of the crust and aver-
age crustal velocities of the six active tectonic block 
regions mentioned above are presented on the basis of 
the results of wide angle reflection and refraction ex-
periments carried out on the Chinese mainland, and the 
tectonic characters and their dynamic implications are 
discussed. Some local and special features of the crustal 
structures have not been discussed due to complexity of 
tectonics, even among different divisions of the same 
tectonic block, on the Chinese mainland. The crust is 
divided into two parts for discussion in this paper, i.e., 
the upper crust and the lower crust. 
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2 Wide angle reflection and refraction 
profiles on the Chinese mainland 

Large-scale wide angle reflection and refraction 
experiments have been carried out in China since the 
occurrence of Xingtai earthquake in 1966. The observa-
tion layouts of the deep seismic sounding (DSS) profiles 
carried out in the 1970s and 1980s were not perfect 
enough and the receiver spacing was relatively large due 
to limited seismic instruments. Generally speaking, the 
DSS profiles carried out since the 1990s have relatively 
perfect observation layouts. The studies carried out in 
some major areas (such as earthquake risk regions and 

volcanic regions) and on some important scientific prob-
lems (such as seismic active faults) have propelled deep 
crust structure explorations in China. The total length of 
the wide angle reflection and refraction profiles com-
pleted on the Chinese mainland is about 40 000 km. Fig-
ure 1 shows the locations of these profiles, most of 
which are located in North China. The seismic data, ob-
tained from these wide angle reflection and refraction 
experiments in different tectonic blocks, provide an im-
portant basis for constructing crustal structure models. 
Figure 2 shows the typical seismic record sections ob-
tained in different tectonic regions of the Chinese 
Mainland. 

 
Figure 1 Active tectonic block regions and locations of wide angle reflection and refraction profiles 
(partially based on Zhang et al, 2003). 

 
Figure 2 Typical seismic record sections in different tectonic blocks. (a) Ordos; (b) Junggar basin; (c) Northeastern 
margin of Qinghai-Tibet plateau; (d) North China plain. 
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3 Crustal velocity structures in different 
tectonic block regions 
3.1 Crustal velocity structure in Qinghai-Tibet pla-
teau tectonic block region 

The deep crust structure and geodynamic process of 
Qinghai-Tibet plateau are important problems attracting 
the attention of geoscientists worldwide. Recently the 
studies on the uplift mechanism and tectonic evolution 
process of Qinghai-Tibet plateau have been intensified, 
and close attention has been paid to the mechanism of 
deep crustal tectonic deformation of the northeastern 
margin of Qinghai-Tibet plateau. A lot of studies on the 
crust and upper mantle structures in Qinghai-Tibet pla-
teau, its northeastern margin and eastern area have been 
carried out by use of DSS technique. The wide angle 
reflection and refraction profiles completed in these re-
gions include Damxung-Yadong, Pumocuo-Dingjie 
-Peigucuo, Selincuo-Naqu-Yaanduo, Cuoqin-Gaize-San- 
gehu, Benzilan-Tangke, Zhubalong-Zizhong, Maqin-Lan- 
zhou-Jingbian and Barkam-Luqu-Gulang profiles. The 
results of these profiles show the differences in crustal 
structures between different tectonic blocks. The velocity 
structures of the crust in Qiangtang-Lhasa, Qai-
dam-Qilian, Songpan-Garze and West Qinling-East 
Kunlun tectonic blocks of Qinghai-Tibet region are dis-
cussed respectively here. 
3.1.1 Crustal velocity structure of Qiangtang-Lhasa 
tectonic block 

The results of Damxung-Yadong, Pumocuo 
-Dingjie-Peigucuo, Selincuo-Naqu-Yaanduo and Cuo-
qin-Gaize-Sangehu wide angle reflection and refraction 
profiles (Teng, 1985; Cui et al, 1990; Lu and Wang, 
1990; Yin et al, 1990; Liu et al, 1990; Wu et al, 1991) 
indicate that the crust in Qiangtang-Lhasa tectonic block 
shows obviously layered structure and distinct lateral 
variation, especially on the boundaries between active 
tectonic blocks. This kind of lateral variations of crustal 
structures is usually revealed in velocity decrease of 
seismic waves or dislocations of the Moho discontinuity. 
The average velocity of the crust there is about 
6.20−6.30 km/s, and the velocity of the uppermost man-
tle is about 8.10−8.20 km/s (Figures 3a and 3b). The 
average velocity of the crust in the Himalayas terrain is 
slightly lower than that in other terrains. The thickness 
and velocity of the basement vary obviously. An expan-
sive low velocity layer is found at the bottom of the up-
per crust, in which the velocity is about 5.60−5.70 km/s 
(Figures 3a and 3b). It corresponds to a high conductiv-

ity layer, and is inferred to be a water-bearing tectonic 
detachment. The velocity in the mid part of the crust is 
about 6.30−6.60 km/s, without distinct lateral variation. 
Another low velocity layer can be found in South Tibet 
at a depth of 50 km (Figures 3a and 3b), which may be 
inferred as a water-bearing detachment with partial 
melting. The lower crust behaves as a velocity gradient 
layer. In general, the crust is 70−80 km thick, and the 
average velocity of the crust is about 6.2 km/s in Qing-
hai-Tibet plateau. 

 

Figure 3 Typical velocity-depth functions in Qing-
hai-Tibet plateau. (a) Qiangtang tectonic block; (b) Lhasa 
tectonic block; (c) Qaidam-Qilian tectonic block; (d) Song-
pan-Garze tectonic block. 

3.1.2 Crustal velocity structure of Qaidam-Qilian 
tectonic block 

Figure 3c shows the velocity-depth function of 
Zeku shot of Maqin-Lanzhou-Jingbian profile, which 
reflects the structural features of the crust in the transi-
tion zone between Bayanha and Kunlun tectonic blocks 
(Li et al, 2002). The basement there is 4 km deep. The 
thickness of the upper crust is about 21 km and the ve-
locity is about 6.3 km/s. The lower crust is 39 km thick, 
with a velocity of about 6.50−7.00 km/s. There is a low 
velocity laminar structure with a velocity of 6.40 km/s 
in the lower crust. The Moho is 60 km deep, and it be-
haves as a structurally complicated transition zone. The 
average velocity of the crust is about 6.18 km/s. The 
thickening of the crust and low average velocity of the 
crust mainly result from the alternately high and low 
velocity laminated structure and thickening of the lower 
crust, which indicates complicated tectonic deformation 
in this region. This kind of crustal deformation mainly 
occurred in the lower crust, which is characterized by 
the increase of the number of tectonic layers, the ap-
pearance of low velocity laminas and the fluctuation of 
interfaces. Such complicated tectonic frame is related to 
the tectonic environment and the history of geological 
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evolution in this region (Li et al, 2002; Yuan et al, 
2004). 
3.1.3 Crustal velocity structure of Songpan-Garze 
tectonic block 

Figure 3d shows the typical velocity-depth function 
of the crust from Tangke and Barkam shots of Benzi-
lan-Tangke profile (Wang et al, 2003). The thickness 
and velocity of the upper crust are about 27 km and 6.1 
km/s respectively in this block. There is a relatively 
thick low-velocity (about 5.9 km/s) layer from the depth 
of 10 km to the bottom of the upper crust. The velocity 
structure in the lower crust is complicated. There are 
laminated low velocity structures with a velocity of 5.9 
km/s in the lower crust. The variation of the crustal 
thickness mainly results from the variation of the thick-
ness of the lower crust. The thickness of the crust in this 
tectonic block is about 56 km and the average velocity 
of the crust is about 6.10−6.20 km/s, which is relatively 
low compared with other tectonic blocks on the Chinese 
mainland. The Songpan-Garze tectonic block, as a tran-
sition zone from Qinghai-Tibet plateau to Yangtze plat-
form, underwent strong tectonic deformation and crust 
thickening during the rising process centered at Qing-
hai-Tibet plateau, and a complicated surface tectonic 
frame was formed (Wang et al, 2003). 
3.1.4 Crustal velocity structure of eastern 
A`nyemaqen suture belt and its adjacent area 

The eastern A’nyemaqen suture zone, located at the 
northeastern margin of Tibetan plateau, is an area con-
necting Songpan-Garze tectonic block, East Kunlun 
fault zone and Qinling fold zone, therefore, the tectonic 
background there is very complicated. It involves Ku-
saihu-Maqin fault, Diebu fault and Zhouqu-Liangdang 
fault. The Zoige basin, located in the northeastern mar-
gin of Qinghai-Tibet plateau, is a special tectonic unit, 
and immediately to its north lays the eastern 
A’nyemaqen suture zone. A wide angle reflection and 
refraction experiment and a near vertical reflection pro-
filing were carried out in this region (Gao et al, 2006; 
Zhang et al, 2007, 2008a). Figures 4a and 4b shows the 
typical velocity-depth functions of the crust in eastern 
A`nyemaqen suture belt and Zoige basin respectively. 
The basement in the eastern A`nyemaqen suture belt is 
5.6−6.0 km deep, and it is obviously deeper than that in 
Zoige basin, where the depth of basement is about 
3.0−4.5 km. The velocity-depth function of the crust in 
this suture belt (Figure 4b) shows that the complexity of 
the crust structure is mainly revealed in the lower crust, 
where the structure is characterized by alternately high 

and low velocity laminas. The lower crust features dis-
tinct reflectivity. It corresponds to the results of near 
vertical reflection profiling carried out in the same re-
gion (Gao et al, 2006). The thicknesses of the crust are 
52 and 50 km in the eastern A’nyemaqen suture belt and 
Zoige basin, respectively, suggesting inconspicuous lat-
eral variation. The average velocity of the crust is about 
6.0−6.1 km/s both in the eastern A`nyemaqen suture belt 
and Zoige basin. There are obvious differences in crustal 
structures between the tectonic blocks in this region. 
Deformation of interfaces in the crust is strong and low 
velocity distributions exist in the crust near and on the 
south of A’nyemaqen suture zone. Especially, the 
anomalous low velocity distribution beneath the depth 
of 20 km to the mid and lower crust implies that the 
crushed structural features extend at least down to the 
mid and lower crust (Zhang et al, 2008a; Gao et al, 
2006). 

 

Figure 4 Typical velocity-depth functions of the crust in 
eastern A’nyemaqen suture belt and Zoige basin. (a) Zoige 
basin; (b) Eastern A’nyemaqen suture belt. 

3.2 Crustal velocity structure in the South China 
tectonic block region 

Several wide angle reflection and refraction pro-
files have been carried out in the South China tectonic 
block region, namely Lianxian-Boluo-Gangkou profile 
(Yin et al, 1999), Ningde-Yongchun profile (Liao et al, 
1990), Zhangzhou profile (Zhu et al, 2006) and Fuzhou 
profile (Zhu et al, 2005). The results are as follows 
(Figure 5a). The thickness and velocity of the upper 
crust are 22 km and 6.0 km/s, respectively. The velocity 
of the lower crust is about 6.3 km/s. There are no low 
velocity layers in the crust. The thickness of the crust is 
about 33 km. The crustal structure becomes complicated 
on its western margin contiguous to the Qinghai-Tibet 
plateau (Figure 5b), where low velocity layers exist in 
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the upper crust and the thickness of the crust is about 40 
km. Seismic activity is strong on the side adjoining the 
Qinghai-Tibet plateau, where the Wenchuan earthquake 
with magnitude 8.0 occurred. The crustal structure on 
the southeastern coasts, in the southern part of the South 
China active tectonic block region, is more complicated 
than the structure in the interior part (Figure 5c). The 
thickness of the upper crust here is about 17 km, and its 
velocity is about 5.9−6.2 km/s. There is a low-velocity 
(about 5.80−6.00 km/s) layer with a thickness of 3−5 km 
at the depth of 12 km in the lower part of the upper crust. 
The lower crust is about 13 km thick, and its velocity is 
about 6.2−6.9 km/s. The depth of Moho is about 30 km. 
The average crustal velocity is about 6.25 km/s (Liao et 
al, 1988; Chen et al, 1988). In general, a relatively sim-
ple crustal structure is found in South China tectonic 
block region, where tectonic and seismic activities are 
weak. The western part of the South China tectonic 
block region, where the crust is relatively thick, behaves 
as a stable tectonic block. Thinning of the crust in the 
eastern part during Yanshan-Himalaya period may be 
attributed to the upwelling of mantle materials. 

 

Figure 5 Typical velocity-depth functions of the crust 
in South China tectonic block region. (a) The South China 
tectonic block as a whole; (b) The northern margin; (c) 
The southeastern coasts. 

3.3 Crustal velocity structure in the North China 
tectonic block region 

The North China tectonic block region consists of 
Ordos, North China plain and East Shandong-Yellow 
Sea tectonic blocks. About 30 wide angle reflection and 
refraction profiles, totaling 20 000 km in length, have 
been carried out in this region and its adjacent areas 
since the 1970s (Zhang et al, 2000; Jia and Zhang, 
2005a). Different structural features of the crust have 
been revealed among the tectonic blocks of the region. 
3.3.1 Ordos tectonic block 

The Ordos tectonic block is relatively stable, where 
no distinct active tectonics has been found. Figure 6a 

shows the typical velocity-depth function of the crust in 
the block, which indicates a relatively simple structure. 
The depth of the basement is about 3−5 km. The thick-
nesses of the upper crust and lower crust are about         
25 km and 15−19 km, respectively; the velocities are 
6.00−6.30 km/s and 6.50−6.90 km/s respectively. The 
Moho behaves as a sharp velocity discontinuity. The 
thickness of the crust as a whole is about 41 km, and its 
average velocity is about 6.30−6.40 km/s. Research re-
sults show that there are no indications of volcano ac-
tivities or magma intrusions, no strong earthquakes have 
occurred and micro-earthquake activity is very weak 
inside Ordos tectonic block. The results of wide angle 
reflection and refraction experiments indicate that there 
is no low velocity distribution in the crust, the average 
velocity of the crust is relatively high and the layered 
structure of the crust is simple, besides no distinct fluc-
tuations of the crustal interfaces or Moho have been 
found. All of these structural features point to a stable 
crust in Ordos tectonic block (Zhang et al, 2003; Zhang 
and Wang, 1984; Liu, 1996; Jia and Zhang, 2005a; Zhao 
et al, 2005, 2009). 
3.3.2 North China plain tectonic block 

A series of normal faults and grabens in N-NE 
strike have been formed as a result of the thinning of 
North China craton lithosphere and magma upwelling 
since Mesozoic era, leading to complicated tectonics. 
Several destructive earthquakes have occurred in this 
region, including Xingtai earthquake in 1966 and Tang-
shan earthquake in 1976. There are some uplifts and rift 
basins in North China tectonic block region (Zhang et al, 
2002; Duan et al, 2002; Wang et al, 2004; Jia et al, 
2005b), and their deformation features are different from 
each other. Figure 6b shows the velocity-depth function 
of the crust in Taihang uplift of the North China plain, 
which indicates the crustal structure in North China 
plain is more complicated than that in Ordos tectonic 
block. The depth of the basement is about 1−2 km. The 
thickness of the upper crust is about 27 km, and its ve-
locity is about 6.00−6.40 km/s. There are slightly low 
velocity distributions in the middle part of the crust and 
the crust-mantle transition zone. The thickness of the 
crust is about 42 km, and the average crustal velocity is 
about 6.20 km/s. The crustal structure in Taihang uplift 
is characterized by shallow basement, stable velocity 
and inconspicuous low velocity distribution. The feature 
of inconspicuous low velocity distribution in the crust 
may be related to the thickening and rising of the crust 
in this region which resulted in structurally decoupling 
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deformation.  
Figure 6c shows the typical velocity-depth function 

of the crust in the depression areas of North China. The 
basement is about 6 km deep. The upper crust, which 
consists of alternately low and high velocity layers, is 
about 21 km thick. The thickness of the lower crust is 
about 7 km, and its average velocity is about 6.10−7.20 
km/s. The crust-mantle transition zone consists of alter-
nately low and high velocity laminas. The thickness of 

the crust is about 30 km, and the average crustal velocity 
is about 5.80 km/s, which is obviously lower than the 
average crustal velocity in normal crust. The velocity 
structure of the crust suggested that this region under-
went the process of upwelling of mantle-derived materi-
als, thinning of the crust, rifting of the surface and 
thickening of the sediments in the depression areas, 
which resulted from North China craton destruction 
since Mesozoic era. 

 

Figure 6 Typical velocity-depth functions in North China active tectonic block region. (a) Ordos 
tectonic block; (b) Taihang uplift; (c) Middle Hebei depression; (d) East Shandong and the Yellow Sea. 

3.3.3 East Shandong-Yellow Sea tectonic block 
The East Shandong-Yellow Sea tectonic block, a 

relatively stable tectonic block, belongs to Yangtze plat-
form. Figure 6d shows the typical velocity-depth func-
tion of the crust in this region. The depth of the base-
ment is about 2−3 km; the thickness of the upper crust is 
about 23 km, and its velocity is about 6.10 km/s. The 
Moho is about 32 km deep. The crustal velocity struc-
ture is relatively simple. The crustal velocity increases 
with depth, and it reflects the basic features of plat-
forms. 
3.4 Northeastern Asia tectonic block region 

The Northeastern Asia active tectonic block region 
consists of three active tectonic blocks, namely, Yan 
Shan Mountains, Xing’an-East Mongolia and Northeast 
China tectonic blocks. It is a relatively stable region of 
tectonic activity, where Cenozoic tectonic deformation 
is weak and interior differential movement isn’t obvious, 
except for the occurrence of deep earthquakes (300−600 
km deep) in the boundary area between China and Ko-
rea and some volcanic activities. Some deep seismic 
sounding experiments have been carried out, including 
the Manzhouli-Suifenhe geoscience transect (Fu et al, 
1998), the East Ujimqinqi of Inner Mongolia-Donggou 
of Liaoning province geoscience transect (Lu and Xia, 
1993) and deep seismic sounding investigation into the 

deep structure of magma system in Changbaishan Tian-
chi volcanic region (Zhang et al, 2002a). 
3.4.1 Yan Shan Mountains tectonic block 

The Yan Shan Mountains tectonic block joins up 
with the North China tectonic block, and its crustal 
structure is similar to the structures of Taihang and Yin 
Shan Mountains rifts (Figure 7a). The basement is rela-
tively shallow, and its depth is about 2 km. The thick-
ness of the upper crust is about 28 km, and the velocity 
is about 6.10−6.20 km/s (Jia and Zhang, 2005a). The 
velocity of the lower crust is about 6.30 km/s. The 
thickness of the crust is 40 km. A weak negative velocity 
gradient layer exists in the crust, which may be related 
to the tectonic deformation during thickening and rising 
of the crust. 
3.4.2 Xing’an-East Mongolia tectonic block 

The Xing’an-East Mongolia tectonic block is lo-
cated at the contact area between Eurasian plate and the 
stable Siberia plate. The results of DSS data (Lu and Xia, 
1993) show that its crustal velocity structure behaves as 
the structure of stable platforms. The basement is about 
3−4 km deep, and the velocity gradually increases with 
depth (Figure 7b). The thickness of the upper crust is 
about 24 km. The velocities of the upper and lower crust 
are about 6.10−6.40 km/s and 6.80−6.90 km/s respec-
tively, and the thickness of the Moho is about 36 km 
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(Figure 7b). 
3.4.3 Northeast China tectonic block 

The Northeast China tectonic block consists of 
several micro tectonic blocks with different eras and 
different sources under the action of a uniform external 
force (Fu et al, 1998), namely, Eerjina-Daxinganling, 
Songjiang, Jiamusi and Xingkai micro tectonic blocks. 
These micro tectonic blocks are separated by suture 
zones. Some sinistral slip faults and basins, such as 
Hailaer basin and Songliao basin, were formed as a re-
sult of the NNW subduction of the west Pacific plate. 
Figure 7c shows the typical velocity-depth function of 
the crust in Songliao basin, where the depth of the 
basement varies obviously, the greatest reaching 7−8 km. 
The thickness of the upper crust is about 22−25 km, and 

the velocity is about 6.2−6.3 km/s. There is a low veloc-
ity layer with a velocity of 6.0 km/s in the upper crust. 
The thickness of the lower crust is about 5−10 km and 
the velocity is about 6.8 km/s. Figure 7d shows the 
typical velocity-depth function of the crust inside the 
micro tectonic blocks. The basement is shallower in the 
micro tectonic blocks than in Songliao basin. The thick-
ness of the upper crust is about 23−25 km, and the ve-
locity is about 6.2−6.4 km/s there. There is a smaller 
scale low velocity distribution in the upper crust. The 
thickness of the lower crust is about 11−15 km, and the 
velocity is about 6.5−6.8 km/s. The thickness of the 
crust in the micro tectonic blocks is 34−37 km, which is 
greater than that in Songliao basin. 

 

Figure 7 Typical velocity-depth functions of the crust in Northeastern Asia active tec-
tonic block region. (a) Yan Shan Mountains tectonic block; (b) Xing’an-East Mongolia 
tectonic block; (c) Northeast China tectonic blocks; (d) Micro tectonic blocks. 

3.5 Xiyu tectonic block region 
The Xiyu tectonic block region includes Tarim, 

Tian Shan Mountains and Junggar active tectonic blocks. 
The wide angle reflection and refraction profiles carried 
out in this region include Tashikuergan-Jiashi-Aheqi, 
Maigaiti-Artux-Tuoyun (Zhang et al, 2002b), 
Shaya-Buerjin (Zhang et al, 2000) and Kuerle-Jimusaer 
(Zhao et al, 2005) profiles. 
3.5.1 Tarim tectonic block 

Figure 8a shows the typical velocity-depth function 
of the crust in Tarim basin. Tarim basin underwent a 
long time sedimentary process, and the thickness of 
sediments is about 10 km. The upper crust there is about 
40 km deep, and the velocity is about 6.10−6.50 km/s. 
The thickness of the lower crust is about 20 km, and its 
velocity is 6.70−6.90 km/s. The thickness of the crust as 
a whole is 60 km. The structure of the crust in Tarim 
basin is characterized by obvious stratification and high 
crustal average velocity (6.50 km/s) (Zhang et al, 2002b; 
Zhao et al, 2002; Liu et al, 2003). The results indicate 

that Tarim tectonic block behaves as a stable tectonic 
block, which underwent fewer geological reforming 
actions, but the crustal structure is complicated in its 
contact part with Tian Shan tectonic zone on the north 
and Pamirs tectonic arc on the northeast, where Jiashi 
earthquake occurred. 
3.5.2 Tian Shan Mountains tectonic block 

The Tian Shan Mountains orogenic zone is located 
at the place between the ancient and stable Tarim and 
Junggar tectonic blocks, which not only is affected by the 
collisions from India and Eurasia plates, but also suffers 
the southward press action of Siberia plate. The Tian Shan 
Mountains area and its boundaries underwent strong tec-
tonic movement of the crust and strong seismicity. Its 
velocity-depth function of the crust (Figure 8b, Zhao et al, 
2005) shows the depth of crystalline basement varies ob-
viously, the average being about 6 km. The thickness of 
the upper crust is about 32 km and there are low velocity 
distributions with a velocity of 5.50 km/s. The lower crust 
is relatively thick and its velocity is about 6.40−7.00 km/s. 
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The Moho is 56 km deep there, and it is obviously deeper 
than the Moho in its adjacent areas. The low velocity 
structure of the crust is very conspicuous in Tian Shan 
Mountains tectonic zone, with an average crustal velocity 
of only 6.10 km/s. It is inferred that Tian Shan Mountains 
block is characterized by “soft” crust. Another noticeable 
feature of this region is that a special low velocity 
(6.80−7.20 km/s) layer exists in the uppermost mantle. 
This low velocity layer could be explained by the diving 
of Tarim and Junggar tectonic blocks, which brought 
crustal materials into the Tian Shan Mountains tectonic 
block, so that a “double lower crust” was formed (Zhang 
et al, 2000; Zhao et al, 2005). 

 

Figure 8 Typical velocity-depth functions of the crust in Xiyu 
tectonic block region. (a) Tarim tectonic block; (b) Tian Shan 
Mountains tectonic block; (c) Junggar tectonic block. 

3.5.3 Junggar tectonic block 
Junggar tectonic block is located between the 

northern Tian Shan Mountains and Altay fold zone. The 
crustal structure of Junggar tectonic block is distinctly 
different from that of Tian Shan Mountains. Figure 8c 
shows the typical velocity-depth function of the crust in 
Junggar tectonic block, which reveals good layered 
property of the upper crust, with a depth of about 38 km. 
The velocity increases with depth generally, but weak 
velocity inverse exists in the upper crust, and its value is 
about 6.10−6.40 km/s. Lateral variation of velocities 
isn’t obvious in the lower crust. The thickness of the 
crust is about 55 km, and the average velocity of the 
crust is about 6.50 km/s. There are some weak low ve-
locity distributions in the crust, and a large number of 
active faults distribute around Junggar tectonic block 
(Qu et al, 2008a, b; Zhang et al, 2008b). 
3.6 Yunnan-Burma active tectonic block region 

The Yunnan-Myanmar tectonic block region, lo-
cated south of Qinghai-Tibet plateau tectonic knot, in-
cludes the west part of Yunnan province of China, 

Myanmar and Vietnam. Strong earthquakes frequently 
occurred in this region. Its western boundary is the 
Myanmar arcuate subduction belt. India plate obliquely 
dived into Myanmar arcuate mountains, forming a 
right-lateral strike slip fault zone in north-south strike, 
which controlled the occurrence of a series of strong 
earthquakes. Its eastern boundary is Jinshajiang-Honghe 
fault zone. The tectonic block region can be divided into 
two active tectonic blocks, i.e., West Yunnan and South 
Yunnan tectonic blocks, with Nujiang-Lancangjiang 
fault as the boundary. The wide angle reflection and re-
fraction experiments carried out in this region include 
DSS 87 of Yunnan, DSS 8687 of Yunnan (Hu et al, 1986; 
Yan et al, 1985; Kan et al, 1986; Lin et al, 1993) and the 
study of crustal structure and magma system in Teng-
chong volcanic area (Wang et al, 2002). 

 

Figure 9 Typical velocity-depth functions of the crust 
in Yunnan-Myanmar tectonic block region. (a) West 
Yunnan; (b) South Yunnan. 

Figure 9 shows the typical velocity-depth functions 
of West and South Yunnan tectonic blocks, respectively. 
The thickness of the crystalline basement is about 3 km 
in West Yunnan, and it is slightly deeper in the basin 
region. The thickness of the upper crust is about 29 km, 
and the velocity is about 5.90−6.40 km/s. The lower 
crust behaves as a weak velocity gradient layer, in which 
the velocity is about 6.90−7.00 km/s. The Moho is about 
39 km deep. In South Yunnan, the thickness of the crys-
talline basement is about 5 km. The thickness of the up-
per crust is about 27 km, and the velocity is about 
6.00−6.50 km/s. The lower crust also behaves as a weak 
velocity gradient layer, in which the velocity is about 
6.90−7.00 km/s. The Moho is about 42 km deep, and the 
average crustal velocity is about 6.20 km/s. In general, 
the velocity of the crust increases with depth in Yun-
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nan-Myanmar active tectonic block region, but there are 
some low velocity distributions in the margin area of 
this region, such as in the northern area of Honghe fault 
zone (Lin et al, 1993). 

4 Discussion and conclusions  
The results of deep seismic sounding experiments 

carried out on the Chinese mainland have shown the 
basic crustal structure features of different tectonic 
blocks and the structural differences among them, which 
are manifested mainly in layered features of the crust, 
structural features of the upper and lower crust, scales of 
heterogeneity of crustal structures and topography of 
interfaces. These results can help to understand some 
geoscience problems, such as tectonic evolutions of dif-
ferent tectonic blocks, relations between shallow and 
deep structures and deep structural backgrounds of 
earthquake occurrences. 

1) The crustal structure is relatively simple in sta-
ble tectonic blocks, such as Ordos tectonic block. In 
general, there is no low velocity distribution in the crust, 
crustal average velocity is relatively high and the Moho 
behaves as a sharp discontinuity in stable tectonic 
blocks. Seismic activity is usually weak in such blocks. 

2) The velocity structure of the crust is complicated, 
low velocity distributions usually exist in the crust and 
the average crustal velocity is lower in the tectonic 
blocks which underwent complicated tectonic motions, 
such as North China plain tectonic block. 

3) The structural features of the crust in the transi-
tion zones among different tectonic blocks are related to 
the tectonic motion features and crustal medium proper-
ties of their adjacent tectonic blocks. Distinct lateral 
variations of the crustal structure usually occur in such 
transition zones, which reflect strong crustal deforma-
tion and the variation of material conditions of the crust 
resulting from strong tectonic motions. Strong earth-
quakes on the Chinese mainland usually occurred in this 
kind of regions, for example, Wenchuan MS8.0 earth-
quake in 2008 occurred in Longmenshan tectonic zone, 
which is located in the tectonic transition zone between 
Qinghai-Tibet and South China tectonic blocks. 

4) Crustal structures are closely related to tectonic 
movements. The study of crust structures can help un-
derstand the evolution process of tectonic movement 
and its influences. 
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