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Abstract  The fault belts in Sanjiang mainly include Jinshajiang-Honghe fault, Lancangjiang 
fault and Nujiang fault (called Sanjiang faults) in western Yunnan Province, China. By interpreting 
the wide-angle seismic reflection/refraction profile between Zhefang and Binchuan, which 
crosses Tengchong and Baoshan blocks in Dianxi (western Yunnan) tectonic zone, we recon-
struct the crustal structure with seismic traveltime tomography for crustal P-wave velocity and the 
seismic scattering image for crustal seismic reflection structure. In this paper, we firstly present 
the crustal structure images of P-wave velocity and seismic reflection under the wide-angle 
seismic profile. These results demonstrate that, the crustal velocity structure and seismic reflec-
tion structure along the profile can be divided into 3 segments, and there is an obvious difference 
of crustal structure among the eastern, the western and the middle segment. Generally, crustal 
P-wave velocities in the Baoshan segment are 0.1―0.2 km/s slower and seismic reflection am-
plitudes from Moho discontinuity are stronger than the other 2 segments. In the studied area, 
crustal thickness is about 40 km, and shows the thickening tendency from west to east along the 
profile. Additionally, it can be seen that there is one strong-amplitude seismic reflection event as 
bright points at the depths of 8―10 km, along the segment of 80―115 km of the profile (south-
ward of Tengchong); and seismic reflection wave-field from Moho discontinuity varies obviously 
along the lateral direction. Finally, we make some discussions on the crustal thickening pattern in 
the Sanjiang fault belt, structural environment of earthquake development and the contact rela-
tionship between the Tengchong block, Banshan block and Luxi trough. 
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The Sanjiang area in southwest China is considered 
as a tectonic intersection belt between the Tethys-Alps 
and the western Pacific, and has endured three-phase  

evolution processes: Proto-Tethys Paleo-Tethys and 

Meso-Tethys[1―4]. In this area, its tectonics and struc- 
ture are extremely complicated, and intensively extru- 
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sive deformation and faults are widely developed[1―3]. 
For that, the area is considered as the ideal na-
ture-laboratory to study the evolution of Paleo-Tethys 
and also one key place to discuss the cingulum history 
of Eurasian continent and Gondwanaland[4―8]. Jinsha-
jiang-Honghe fault, Lancangjiang fault and Nujiang 
fault (shortly as Sanjiang fault belt) extend with strike 
of NNW, SSE, and nearly NS, respectively (Fig. 
1).The Jinshajiang-Honghe fault belt starts northward 
from Jiangda, then southward to Deqinjiaruo to Yuan-
jiang, and then extends along  the Honghe River with 
numerous Permian eruption activities of benthal vol-
canoes in the Jingsha valley. Triassic benthal lava of-
ten accretes with mix-rock clay mafic and ultra-mafic 
from benthal slump. All these rocks form the called 
ophiolite block clay, which has not complete layer 
succession of oceanic crust. The Lantcang fault starts 
from the Dingqing region at its northwest; southward 
to Leiwuqi, Weixi, Wuliangshan and ends at Jinghong, 
where the Paleozoic and Triassic metamorphic belt 
and the lava belt are well developed[2,3]. 

Yunnan is one of the most active earthquake areas  

in western China. Not only many middle and above- 
middle magnitude earthquakes often happen, but also 
the activities of volcanoes and hot springs are active. 
Large-scale fault belts usually control the intensive 
earthquake belts. The epicenters of earthquakes during 
1950 and 2000 were mainly distributed along Luxi 
Geosyncline, Jinshajiang and Mojiang. The focal 
depths are approximately 20―40 km, and the depths 

in the west of Yunnan are about 10―20 km shallower 
than that in the east. These earthquakes are considered 
as the shallow source earthquakes. Obviously, the 
studies on crustal structure and tectonics have impor-
tant meanings to understand the earthquake develop-
ment and occurring mechanism of the studied area. 

In the project named ‘Dianshen 82’, Chinese Seis-
mological Bureau (CSB) and other cooperation units 
carried out the deep sounding seismic exploration (3 
profiles in total), which include the wide-angle seismic 
profile between Zhefang and Binchuan, and applied 
seismic geometrical features to reconstructing crustal 
structure and velocity distribution[9―11], and provide 

 
Fig. 1.  Sketch map showing geologic structure in Sanjiang area. 1, Deposit in Trias; 2, deposit in Jurassic-Eocene; 3, super metamorphic rock; 4, 
metamorphic rock belt in Aliaoshan Honghe (high press deteroprate or low press deteroprate); 5, infracrustal rock; f1, Tengchong fault; f2, Nujiang 
fault; f3, Lancangjiang fault; f4, Wuliangshan fault; f5, Weixi-Qiaohou-Weishan fault; f6, Honghe fault; f7, Chenghai fault; EB, East Burma block; IC, 
Indo-China block; YE, Yangtze block; INDIA, India block; LS, Lhasa block; QT, Qiangtang block; YD, Yidun block; TC, Tengchong block. 
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the good basement to further deepen our understand-
ing of the fine crustal structure. The previous process-
ing and interpreting scheme are based on the horizon-
tal layered model, and focused on the geometrical 
characteristics of seismic waves. It is very important to 
deepen our recognition of crustal structure, tectonics 
and dynamic attributives by integrating multi-shot 
observations, and using new imaging methods[13] that 
adapt to study heterogeneity structure and pick up new 
properties of crustal structure. In our study, we adopt a 
new method of travel-time tomography[12] and scatter 
imaging algorithm[13] for reconstructing crustal veloc-
ity and seismic reflection structure under the 
wide-angle seismic profile between Zhefang and 
Binchuan, and obtain the fine structure of the crust 
revealed by the wide-angle seismic observation, and 
make some discussions on its geodynamics implica-
tions.  

1  Tectonic setting in the studied area 

The wide-angle reflection profile studied here starts 
from Zhefang and ends at Binchuan in Yunnan. It 
crosses Tengchong and Baoshan blocks of Dianxi tec-
tonic domain (Gandwana continent). Between these 
two blocks is the Luxi belt. Additionally, this profile 
crosses the Bitu-Changning-Menglian suture, Lanping 
block, Jinshajiang-Mojiang suture and the southwest 
of Yangtze block. So, the re-interpretation of the 
wide-angle seismic data between Zhefang and 
Binchuan is helpful to understanding the crustal struc-
ture and evolvement of Gondwana continent. This 
profile extends nearly in the east-west direction, and it 
almost vertically cuts 7 fault named Tengchong fault, 
Nujiang fault, Lancangjiang fault, Wuliangshan fault, 
Weixi-Qiaohou-Weishan fault, Honghe fault and 
Chenghai fault. 

2  Wide-angle seismic data and crustal velocity 
structure 

The wide-angle seismic profile between Zhefang 
and Binchuan is about 310 km long. 4 shots are trig-
gered in Zhefang, Bapshan, Xiaguan and Binchuan, 
respectively. The explosive charge of each shot is 
about 3000 kg explosive. The average shot interval is 
about 100 km with uneven shot interval. Single com- 

ponent (vertical-component) analogical seismogra-
phers with trace gap of about 4 km are used to record 
the wide-angle seismic data as the in-line observation 
system. After Analog/Digital (A/D) conversion, we 
obtain the digitized seismic records along the profile 
with reduction velocity of 6.0 km/s. To enhance the 
signal-to-noise ratio (S/N), seismic sections are fil-
tered with the band-pass filter of with a band range of 
1―10 Hz. Fig. 2(a) and (b) illustrate the reduced seis-
mic gathers for the shots located at Zhefang and 
Baoshan. 

From traveltime tomography of Pg, P-wave velocity 
structure from the surface to the crystallized basement 
is obtained. Then, we use seismic reflecting traveltime 
inversion of seismic reflection events from the inter-
faces of Moho and other discontinuities between 
Moho and the crystalline basement, and obtain P-wave 
velocity and its geometry of the whole crust (Fig. 3). 
The results of crustal velocity imaging indicate that: 

(1) The geometry of crystallized basement varies 
abruptly. The depth of crystalline basement thickens 
from 8 km on both sides of this profile to 15 km in the 
middle segment of this profile. The thickest one is 
under the segment between Baoshan and Xiaguan. The 
seismic P-wave velocity range above the crystalline 
basement is 5.5―5.8 km/s. 

(2) In addition to the crystallized basemen, there is 
another layer in the upper crust with P-wave velocity 
from 6.2 km/s to 6.5 km/s and thickness range of 5―

10 km. For the segment of 0―100 km along the pro-
file, the variation of P-wave velocity is small. The lat-
eral variation of P-wave velocity in other parts of the 
profile is obvious. Especially, the highest value of 
P-wave velocity is in the middle segment of the profile, 
and hits 6.5 km/s. 

(3) Seismic velocity in the third layer varies 
abruptly, and the range of velocity variation is 6.4―
6.8 km/s. P-wave seismic velocity under Baoshan is 
highest; the thickness of the layer is about 7 km. 

(4) The range of seismic wave velocity variation is 
6.7―7.5 km/s in the fourth layer. The slowest one is 
under Baoshan. As the boundary at Baoshan, P-wave 
velocity variation becomes more obvious both east- 
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Fig. 2.  Sketch map showing the reduced seismic profile of P-wave from Zhefang to Binchuan for the shot of Zhefang and Baoshan. (a) Vertical 
component record of Zhefang shot; (b) vertical component record of Binchuan shot. Reduction velocity of P-wave is 6.0 km/s. The event of Pg is 
inverse wave from crystallized basement, P5 is the reflecting wave from the upper mantle, P4 is reflecting wave from Moho, P1-P3 is reflecting from 
some other interfaces within the crust.  

ward and westward. The thickness of the layer is about 
10 km. 

(5) The range of seismic wave variation in the fifth 

layer is 7.6―8.1 km/s. The fastest velocity is under 

the segment 170―230 km along the profile, and hits 

8.0―8.1 km/s. The thickness of the layer is about 

20―30 km. 

The discontinuity between the fourth and the fifth 
layer is interpreted as the boundary between crust and  

upper mantle, namely Moho interface. From the above 
results, we can see that the crustal thickness trends to 
thicken from the western to the eastern segment along 
the profile. 

3  The crustal seismic-reflection structure  

With the above-mentioned crustal P-wave velocity 
model, and using the scattering imaging (migration) 
technique[13], we reconstruct the crustal seismic reflec-
tion structure from wide-angle seismic reflection data 
along the profile between Zhefang and Binchuan. In 
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Fig. 3.  Crustal velocity structure under the profile from Zhefang to Binchuan. Reflection interface obtained by inversion is graphed with a solid line, 
conferring interface position is graphed by dashed line, corresponding P-wave velocity is numbered between the solid lines, except depth and location 
coordinate along the profile, the rest data show longitude and latitude in two other directions. Faults:  Nujiang fault;  Lancangjiang fault;  
Weixi-Qiaohou-Weishan fault;  12  Longlin fault;  14  Wuliangshan fault. 

 

 

Fig. 4.  Reflection structure of the crust from Zhefang to Binchuan. The names of the faults are the same as in Fig. 3. 
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the calculation, we make an extension of model’s 
depth to 70 km, crustal velocity structure is discrete by 
1 km × 1 km grid. Suppose P-wave velocity under 
Moho is homogeneous. The result of reconstructing 
crustal reflection structure along the profile is shown 
in Fig. 4. The major features of crustal seismic reflec-
tion structures can be summarized as follows: 

(1) Taking the boundary at Baoshan (150 km), 
crustal P-wave velocity and the seismic reflection 
structures are obviously different between the Baoshan 
and Tengchong blocks. Compared with the Baoshan 
block, P-wave velocity of the Tengchong block is 
higher in the upper crust, reverse in the lower crust, 
and seismic reflection amplitudes of Moho are 
stronger. Seismic reflection waves are well developed 
in the upper crust of the Baoshan block; additionally 
there are seismic reflection events with lateral conti-
nuity within the depth range of 15―25 km. 

(2) There is a set of strong reflection seismic events 

at a depth range of 8―10 km, in the 80―115 km seg-
ment along the profile. 

(3) There is a set of strong reflection events at the 
depth of 38―44 km along the whole profile, but the 
seismic reflection magnitudes of this set of events ob-
viously vary along the profile. This set of seismic re-
flection event is considered as seismic reflection from 
Moho. The segment (100―200 km) along the profile 
presents the strongest Moho seismic reflections, and 
shows seismic reflection characteristics from abrupt 
Moho discontinuity. For the segments of 0―100 km 

and 200―300 km, seismic reflections are well devel-
oped in the lower crust and present a similar reflection 
pattern, which indicates the crust’s blocking feature in 
these 2 blocks. 

(4) There is a set of strong reflection events along 
the 80―140 km segment of the profile, at the depth of 
about 60 km, and there is ‘bright point’ reflection 
characteristic in the segment of 120―140 km. 

In general, crustal seismic reflections are well de-
veloped in the Tengchong and Baoshan blocks, while 
seismic reflections in the upper crust are well devel-
oped in the Luxi belt. 

4  Discussion 

4.1  Crustal structure, tectonics and crustal thickening 
pattern 

By integrating the seismic P-wave velocity model 
and the seismic reflection structure, we can see that 
there are strong heterogeneities in the lateral or verti-
cal direction, and there are different responses in the 
deep for 7 faults (cut by the profile at surface). The 
Tengchong, Nujiang and Lancangjiang faults are all 
crust-scale faults with the westward dip. Where, the 
dip is about 30° for the Nuijiang fault, and  about 25° 
for the Lancangjiang fault. The Wuliangshan and 
Weixi-Qiaohou-Weishan faults are crystalline base-
ment-scale faults which both dip toward the east, and 
the Honghe fault is crust-scale one whose obliquity is 
about 25°. The Chuxiong-Tonghai fault is the upper 
crust-scale one whose obliquity is about 25° with the 
east slip. 

The P-wave velocities of the lower crust under the 
Sanjiang area range from 6.7 to 7.5 km/s. From the 
interpretation results of wide-angle seismic profiles for 
the global orogen belts, the average thickness of the 
lower crust is about 14 km and P-wave velocity ranges 
from 6.5 to 6.9 km/s, and we can know that P-wave 
velocity in the lower crust is about 0.2―0.4 km/s 
higher than the average of global orogen, and maybe 
similar to P-wave velocity structure in the lower crust 
in the south of the Bangonghu-Nujiang suture. It is 
attributive to crust-mantle mixture in the lower crust. 
We can see from the velocity structure of P-wave and 
reflection image in the crust that: crustal thickening of 
the Tengchong and Baoshan blocks present mainly in 
the lower crust. The thickness of the middle and upper 
crust of the profile is about 18 km, while it hits about 
22 km in the lower crust. So we know that thickening 
of the lower crust is obvious compared with average 
thickness of the upper and lower crust of global dif-
ferent structure zones. This is interpreted as showing 
that it is related to subduction of Tethys oceanic crust, 
consume, collision orogenesis and interaction between 
the crust and mantle. 

From the velocity structure of P-wave and reflec-
tion image in the crust, we can see that crusts of 
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Gondwana-typed Baoshan, Simao blocks and Yangtze 
block thicken mainly in lower crust. Thickness of 
middle and lower crust is about 18 km, while in lower 
crust it is about 22 km. Compared with thickness in 
upper crust and lower crust to globally different struc-
ture zones, we can get such a conclusion that the 
thickness of lower crust remarkably thickens in the 
studied area. The thickening of lower crustal thickness 
is inferred to be related to subduction of Tethys oce-
anic crust, consumation, collision orogenesis and the 
crust/mantle interaction. 

4.2  Earthquake development environment 

There is a set of obviously strong reflection zones 
in 0―115 km along the profile, corresponding to the 

variation belt of seismic P-wave velocity from 6.1―

6.3 km/s to 5.7―6.1 km/s. The belt is located at the 
south of Tengchong at the surface. Combining with 
lower P-wave velocity characteristics in the upper 
crust from “Tengshen 99 Project”, we make such an 
inference that the belt with the alternativeness of high 
and low P-wave velocity and the occurrence of bright 
points, as strong seismic reflection, is the response of 
magma batch in volcanic field of Tengchong. In addi-
tion, 2 earthquakes with magnitude of 7.3 and 7.4 and 
epicenter depth of about 12 km consecutively occurred 
in Longling on 29 May, 1976. These earthquakes are 
just located in the transitional zone between high and 
low P-wave velocity. From the above-mentioned evi-
dence, we deduce that the belts with strong reflections 
and the alternative low and high velocity are main re-
gions where there are stress accumulation, energy 
congregation, strong earthquake development and 
occurrence. 

In Tongchong and its neighboring area, there are 
some exposures of lava group. In Jianchuan, there is 
exposing porphyry with rich alkali, which is equiva-
lent to basalt or the magma series transiting to andesite 
viz. intermediate magma in composition. This indi-
cates that porphyritic magma is the basaltine magma 
residual from basic plagioclase differentiation of man-
tle-source materials. Experimental petrology demon-
strates that the source of basalt is about 50―80 km 

deep where is consistent with the depth of 50―60 km 

(obtained in this study) of the layer between the lower 

crust (with P-wave velocity of 6.8―7.2 km/s) and 

upper mantle (with P-wave velocity of 7.8―8.0 km). 
It might be the slap of mantle residual in the 
crust-mantle transition zone. Volcanoes in the crust of 
Tengchong are thought to be derived from the fraction 
of partial-melting of oceanic upwelling body of as-
thenosphere, and the present situation of tectonics at 
the surface had undergone multistage tectonic over-
prints and reconstructions, or had been completely 
changed by the old rocks for the tectonic geothermal 
events induced by the melting body of upwelling body 
from asthenosphere or the vertical diaper and lateral 
detachments.  

4.3  Contact relationship between blocks  

Seismic wave velocity distribution and seismic re-
flection pattern in the crust can be used to study the 
contact relationship between the Tengchong and 
Baoshan and Baoshan and Luxi blocks along the 
wide-angle seismic profile. From the crustal P-wave 
distribution and seismic reflection structure, the stud-
ied profile crust can be divided into three segments 
A,B,C respectively, which correspond to the Teng-
chong, Luxi and Baoshan blocks. Where, seismic 
P-wave velocity of sedimentary deposit at the top 
crystalline basement in segment for segment A is rela-
tively faster than that in segment C. P-wave velocity 
of the middle and lower crust in segment A is a little 
lower than that in segment B. For segment B, P-wave 
velocity is slowest above the crystalline basement and 
fastest in the middle crust, and slowest in the lower 
crust. The seismic reflection from Moho in segment B 
is clear. The Moho depth from the seismic reflection 
section in segment A is shallower than that in B. Even 
not strong, we still can see the seismic reflection in the 
depth range of 8―10 km. The seismic reflection en-
ergy from Moho in segment C is relatively weak, but 
seismic reflection events as bright points could be seen 
at the depths of 18―22 km, 40 km and 50 km. 

Combining with the plate evolution process of the 
studied area[14,15], we can see that it is very possible 
that the west-inclined fault between the Luxi and 
Baoshan blocks is the residual of the Proto ocean 
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eastward subduction, and the east-inclined fracture 
between Tengchong and Luxi ocean-trough denotes 
the westward subduction residual of Nujiang suture, 
and consequently presents the subduction image with 
converse direction Jurassic-Cretaceous period. The 
above-mentioned features and inference support the 
result about crust by the multilayered structure model 
in the studied area[8]. 

Acknowledgements  The work was supported by the Knowledge 
Innovation Key Project of the Chinese Academy of Sciences (Grant No. 
KZCX2-109), and the “973” Project of the Ministry of Science and 
Technology of China (Grant No. 2002CB412604). Authors are honestly 
thankful to the wide-angle seismic data acquisition teams (local seis-
mology bureau and institutions of Chinese Seismology Bureau) for 
providing the deep seismic sounding data required. The suggestive 
comments from Academician Zhong Dalai and Prof. Pan Gui Tang et al. 
are also appreciated. 

References 

1. Pan, Y. S., The evolution of the tectonic structure in north-west 

Tibetan Plateau, the Exoteric Laboratory of Structure Evolution of 

the Lithosphere of Institute of Geology and Geophysics, Chinese 

Academy of Sciences, 1989–1990 Annual Report (in Chinese), 

Beijing: Chinese Science and Technology Press, 1991. 
2. Li, X.. Z., Liu, Z. Q., Pan, G. S. et al., Units partition of tectonic 

structure and evolution of earth history in southwest Sanjiang re-

gion, Acta of Chengdu Geology and Commodity Institute of Chi-

nese Academy of Geosciences (13) (in Chinese), Beijing: Geo-

logical Publishing House, 1991. 

3. Zhong, D. L., Ding, L.,To discuss Gondawana continent disperse, 
Asian Continent Hyperplasia and Asian Hyperplasia from Tethys 

Evolution in Sanjiang and Its Neighbor (in Chinese), Beijing: 

Seismological Press, 1993, 5―8. 

4. Hsü, K.J., Bernoulli, D., Genesis of the Tethys and Mediterranean 

in: initial reports of deep sea drilling project (eds. Hsü, K. J., 

Montadart, L. et al.), 1978, 42(1): 943–949. 

5. Seng�r, A. M. C., The evolution of paleo-Tethys in the Tibean 

sement of the Alpides, Geological and Ecological Studies of 

Qinghai-Tibet Plateau (in Chinese), Beijing: Science Press, 1981, 

51–56. 

6. Gao, R., An introduction to geophysical study of the crust and 

upper mantle on the Tibetan Plateau area (a,b), Geology in China 

(in Chinese), 2000, 4: 26―28; 5: 20―22 

7. Huang, J. Q., Chen, B. W., Evolution of Tethys in China and 

Neighbouring Region (in Chinese), Beijing, Geological Publish-

ing House, 1987. 

8. Zhong, D. L., Ding, L., Liu, F. T. et al., orogen and lithosphere 

multi-direction layer frame structure and restriction to magma ac-

tivity in Cenozoic — an example by Sanjiang and its neibouring 

region, Science in China, Ser. D, 2000, 30(Supp.): 1―8. 

9. Lin, Z. Y., Hu, H. X., Zhang, W. B. et al., A study on velocity 

structure of the crust and upper mantle in Dianxi region, Acta 

Seismologica Sinica (in Chinese), 1993, 15(4): 427―440. 

10. Hu, H. X., Lu, H. X., Wang, C. Y. et al., A study on crustal struc-

ture and breakout seismology in Dianxi region, Acta Geophysical 

Sinica (in Chinese), 1986, 29(2): 133―143. 

11. Bai, Z. M., Wang, C. Y., Structure of the upper crust and tomo-

graphy of seismic tectonic condition in Yunnan, Acta Seis-

mologica Sinica (in Chinese), 2003, 25(2): 117―127. 

12. Ammon, C. J., Vidate, J. E., Tomography without rays, Bull. 

Seism. Soc. Amer., 1993, 83: 509―528. 

13. Zhang, Z. J., Qin, Y. L., Chen. Y. et al., To restructure comparabil-

ity profile of reflection structure in the crust and mantle by 

wide-angle seismic data, Chinese Journal of Geophysics (in Chi-

nese), 2004, 47(3): 469―474. 

14. Peng, X. J., Liu, J. H., Wu, J. H., The Geology in Nujiang-   

Lancang-Jinshajiang Region (in Chinese), Beijing: Geological 

Publishing House, 1998, 105. 

15. Hu, J. F., Su, Y. J., Zhu, X. G. et al., S-wave velocity of the crust 

and the structure of Poisson ratio in Yunnan and meanings, Sci-

ence in China, Ser. D, 2005, 48(2): 210―218.

 

万方数据



The crustal structure under Sanjiang and its dynamic

implications: Revealed by seismic reflection/refraction

profile between Zhefang and Binchuan, Yunnan
作者： ZHANG Zhongjie， BAI Zhiming， WANG Chunyong， TENG Jiwen， L(U) Qingtian， LI Jiliang，

LIU Yifeng， LIU Zhenkuan

作者单位： ZHANG Zhongjie,BAI Zhiming,TENG Jiwen,LI Jiliang,LIU Yifeng(Institute of Geology and

Geophysics, Chinese Academy of Sciences, Beijing 100029, China)， WANG Chunyong(Institute

of Geophysics, China Seismological Bureau, Beijing 100085, China)， L(U) Qingtian(Institute

of Deposition Resource, Chinese Academy of Geosciences, Beijing 100037, China)， LIU

Zhenkuan(School of Exploration and Information, China University of Geosciences, Beijing

100083, China)

刊名：
中国科学D辑(英文版)

英文刊名： SCIENCE IN CHINA (EARTH SCIENCES)

年，卷(期)： 2005,48(9)

被引用次数： 5次

  
参考文献(15条)

1.Ammon, C. J;Vidate, J. E Tomography without rays 1993

2.Bai, Z. M;Wang, C. Y Structure of the upper crust and tomography of seismic tectonic condition in Yunnan[期刊论

文]-Acta Seismologica Sinica 2003(02)

3.Hu, H. X;Lu, H. X;Wang, C. Y A study on crustal structure and breakout seismology in Dianxi region 1986(02)

4.Pan, Y. S The evolution of the tectonic structure in north-west Tibetan Plateau, the Exoteric Laboratory of

Structure Evolution of the Lithosphere of Institute of Geology and Geophysics, Chinese Academy of Sciences, 1989-

1990 Annual Report 1991

5.Gao, R An introduction to geophysical study of the crust and upper mantle on the Tibetan Plateau area (a,b) 2000

6.Seng(o)r, A. M. C The evolution of paleo-Tethys in the Tibean sement of the Alpides, Geological and Ecological

Studies of Qinghai-Tibet Plateau 1981

7.Hsü, K.J;Bernoulli, D Genesis of the Tethys and Mediterranean 1978

8.Zhong, D. L;Ding, L To discuss Gondawana continent disperse, Asian Continent Hyperplasia and Asian Hyperplasia

from Tethys Evolution in Sanjiang and Its Neighbor 1993

9.Li, X. Z;Liu, Z. Q;Pan, G. S Units partition of tectonic structure and evolution of earth history in southwest

Sanjiang region, Acta of Chengdu Geology and Commodity Institute of Chinese Academy of Geosciences (13) 1991

10.Peng, X. J;Liu, J. H;Wu, J. H The Geology in Nujiang- Lancang-Jinshajiang Region 1998

11.Zhang, Z. J;Qin, Y. L;Chen. Y To restructure comparability profile of reflection structure in the crust and

mantle by wide-angle seismic data[期刊论文]-Chinese Journal of Geophysics 2004(03)

12.Lin, Z. Y;Hu, H. X;Zhang, W. B A study on velocity structure of the crust and upper mantle in Dianxi region

1993(04)

13.Zhong, D. L;Ding, L;Liu, F. T orogen and lithosphere multi-direction layer frame structure and restriction to

magma activity in Cenozoic-an example by Sanjiang and its neibouring region 2000(01)

14.Huang, J. Q;Chen, B. W Evolution of Tethys in China and Neighbouring Region 1987

15.Hu, J. F;Su, Y. J;Zhu, X. G S-wave velocity of the crust and the structure of Poisson ratio in Yunnan and

meanings[期刊论文]-Science in China, Ser.D 2005(02)

 
引证文献(5条)

1.熊小松.高锐.李秋生.卢占武.王海燕.李文辉.管烨 深地震探测揭示的华南地区莫霍面深度[期刊论文]-地球学报 2009(6)

http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200509001.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200509001.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200509001.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhongjie%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Zhiming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chunyong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TENG+Jiwen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22L(U)+Qingtian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Jiliang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yifeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Zhenkuan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Geology+and+Geophysics%2c+Chinese+Academy+of+Sciences%2c+Beijing+100029%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Geology+and+Geophysics%2c+Chinese+Academy+of+Sciences%2c+Beijing+100029%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Geophysics%2c+China+Seismological+Bureau%2c+Beijing+100085%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Geophysics%2c+China+Seismological+Bureau%2c+Beijing+100085%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Deposition+Resource%2c+Chinese+Academy+of+Geosciences%2c+Beijing+100037%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22Institute+of+Deposition+Resource%2c+Chinese+Academy+of+Geosciences%2c+Beijing+100037%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22School+of+Exploration+and+Information%2c+China+University+of+Geosciences%2c+Beijing+100083%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22School+of+Exploration+and+Information%2c+China+University+of+Geosciences%2c+Beijing+100083%2c+China%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22School+of+Exploration+and+Information%2c+China+University+of+Geosciences%2c+Beijing+100083%2c+China%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zgkx-ed.aspx
http://c.g.wanfangdata.com.cn/periodical-zgkx-ed.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ammon%2c+C.+J%3bVidate%2c+J.+E%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bai%2c+Z.+M%3bWang%2c+C.+Y%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dizhen200302001.aspx
http://c.g.wanfangdata.com.cn/periodical-dqkxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu%2c+H.+X%3bLu%2c+H.+X%3bWang%2c+C.+Y%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pan%2c+Y.+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gao%2c+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Seng(o)r%2c+A.+M.+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hs%c3%bc%2c+K.J%3bBernoulli%2c+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhong%2c+D.+L%3bDing%2c+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li%2c+X.+Z%3bLiu%2c+Z.+Q%3bPan%2c+G.+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Peng%2c+X.+J%3bLiu%2c+J.+H%3bWu%2c+J.+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang%2c+Z.+J%3bQin%2c+Y.+L%3bChen.+Y%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200403016.aspx
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200403016.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lin%2c+Z.+Y%3bHu%2c+H.+X%3bZhang%2c+W.+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhong%2c+D.+L%3bDing%2c+L%3bLiu%2c+F.+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang%2c+J.+Q%3bChen%2c+B.+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zgkx-ed200509001%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hu%2c+J.+F%3bSu%2c+Y.+J%3bZhu%2c+X.+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200502008.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200502008.aspx
http://c.g.wanfangdata.com.cn/periodical-zgkx-ed.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%86%8a%e5%b0%8f%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e9%94%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a7%8b%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e5%8d%a0%e6%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b5%b7%e7%87%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%87%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ae%a1%e7%83%a8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqxb200906009.aspx
http://c.g.wanfangdata.com.cn/periodical-dqxb.aspx


2.林舸.赵崇斌.B.E.HOBBS.张露.周叶 上通流对大陆岩石圈地幔-地壳热结构模式的潜在影响[期刊论文]-地球物理学报 2008(2)

3.WANG ChunYong.CHANG LiJun.L(U) ZhiYong.QIN JiaZheng.SU Wei.Paul SILVER.Lucy FLESCH Seismic anisotropy of upper

mantle in eastern Tibetan Plateau and related crust-mantle coupling pattern[期刊论文]-中国科学D辑（英文版）

2007(8)

4.曹忠权.张智.田小波 青藏高原班公湖-怒江缝合带域岩石密度结构及意义[期刊论文]-地球物理学报 2007(2)

5.BAI Zhiming.WANG Chunyong Crustal P-wave velocity structure in Lower Yangtze region: Reinterpretation of Fuliji-

Fengxian deep seismic sounding profile[期刊论文]-科学通报（英文版） 2006(19)

 

 
本文链接：http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200509001.aspx

http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%88%b8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%b4%87%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22B.E.HOBBS%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%9c%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%8f%b6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200802012.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+ChunYong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHANG+LiJun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22L(U)+ZhiYong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIN+JiaZheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SU+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Paul+SILVER%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lucy+FLESCH%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200708004.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200708004.aspx
http://c.g.wanfangdata.com.cn/periodical-zgkx-ed.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%bf%a0%e6%9d%83%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%99%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%b0%8f%e6%b3%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqwlxb200702025.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Zhiming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chunyong%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kxtb-e200619014.aspx
http://d.g.wanfangdata.com.cn/Periodical_kxtb-e200619014.aspx
http://c.g.wanfangdata.com.cn/periodical-kxtb-e.aspx
http://d.g.wanfangdata.com.cn/Periodical_zgkx-ed200509001.aspx

