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1 ( 2007 )
Fig. 1 Simplified Geological structural map of the northeastern margin of
the Qinghai—Xizang (Tibet) Plateau (Hu Hongfei 2007)
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Table 1 The depth of crustal interface and velocity distribution of the different tectonic units

in northeastern margin of the Qinghai—Xizang (Tibet) Plateau

(km) (km/s) (km) (km/s) (km) (km/s) (km/s)

15 ~ 19 6. 11 ~ 6. 16 26 ~ 33 6. 20~ 6. 35 50 ~ 58 6. 60~ 6.80 |7. 78 ~8. 05
14 ~ 16 6. 08 ~ 6. 13 24 ~ 28 6. 26 ~ 6. 29 48 ~ 60 6.50~6.75|7.90~ 8. 06
20 ~ 26 5.8 ~ 6. 30 32~ 45 6. 36 ~ 6. 50 58 ~61 6.60 ~6.90| 7.90~ 8.0
11 ~ 15 6. 0~ 6. 22 20 ~ 25 6. 22~ 6. 33 38~ 42 6.50~6.60| 7.8~ 8.0
18 ~23 6. 1~6.4 29~ 32 6.5 ~ 6. 65 42 ~ 45 6.75~6.9 | 7.80~8.0
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2

Fig. 2 The location map of deep seismic sounding line

Clark et al. 2000; Bird 1991; Royden et al. 1997; 1500 ~2000kg. 10 ~ 15
Yin et al. 2000) . 2.

(Him et al. 1984 ;Wittlinger et 50 ~ 54 km Moho
al. 1998 ;Nelson et al. 1996 ;Royden et al. 2008) . 100 ~ 120 km 3
o Moho o
2012 — 2012 6 23 —7 12
N D754 280
2 ~3km
1
2
— 150km
420km N 2012 8 ~10
~ ~ ~ ~ 8 HZ
« 2.
420km 2
7 Table 2 The shot parameter table of Liupan Mountain seismic survey
(2000ke) - ® (m)
(15001( ) S1 2.0 104°54.68581500" | 35°12.29832780° | 2090.030 | 22 03 07.321
8> S2 1.5 105°33.51067620" | 35°03.78051000" | 1797.960 | 00 05 29.644
( 1500kg) N S3 1.5 106°09.05266920° | 35°13.26966120° | 1722.000 | 22 05 22.472
( 1500kg )« 4 L5 106°37.72068240 | 35°06.16702140° | 1643.040 | 22 23  54.187
(ISOOkg) (ISOOkg) S5 1.5 107°15.68330100" | 35°17.11665720° | 1227.970 | 20 49  57.7596
S6 1.5 107°44.41081560" | 35°21.58751940° 983. 040 22 06 38.875
(ZOOOkg) S7 2.0 108°20. 11283340° | 35°34.85000280° | 1194.040 | 22 17  09.720

40 ~ 70km
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Table 3 The tracking distance and travel time range the end
of time of Pg phases of every shooting

Fig. 3 The observation system diagram of deep

seismic sounding in Liupan Mountain area

S1 S2 S3 S4 S6 S7
50 85 75 40 50
0.19~0.97 1 0.27 ~0.42 | 0.14 ~0.49 | 0.19~2.03 | 0.34~1.6
Py 0.97 0.29 0.14 2 1.43
70 85 65 60 45 50
0.47~0.7 [0.13~0.56 | 0.29~0.67 | 0.42~1.39 | 0.14~1.6 | 0.22 ~1.21
0.7 0.42 0.61 1.39 1.6 1.07
P4
Pm (Moho)
Pn ( 4.
2.1 Pg
Pg : S1.S2  Pg
3.8 ~
5.8km/s, S3 \S4 Pg
4.6 ~
6. Okm/s. S4 56 .
S7  Pg
3.5~5.8km/s(  3).
2.2 P2
P2
50 ~80km N
4 (4) . (s7)

Fig. 4 The seismic record sections of Huating shot (84) and Zhengning shot (S7)
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P2.P3.P4

(km) .

(km/s)

Table 4 The tracking distance and average velocity the amplitude of energy

of P2 P3 P4 phases of every shooting
S1 S2 S3 S4 S6 S7
P2 10 ~ 100 20 ~110 30 ~120 20 ~ 100 10 ~ 100
P2 20 ~ 140 20 ~120 20 ~110 30 ~ 100 20 ~ 130 10 ~80
5.97
P2 5.76 5.89 5.86 5.88 5.73
(km/s) 5.76
40km
80km
50km 70km 50km
70km
P2 80km 50 ~ 80
70km
P3 20 ~70 30 ~120 40 ~ 170 30 ~ 140 70 ~ 150
P3 30 ~170 40 ~ 180 40 ~ 180 30 ~ 160 40 ~ 140 40 ~80
P3 6.07 ~6.14 6.05 ~6.12 6.04 ~6.13 6.03 6.0 5.95~6.04
(km/s)
120km 100km
150km 120km 90km 100km
P3
P4 40 ~70 60 ~ 120 60 ~170 100 ~260 70 ~280
P4 50 ~210 50 ~260 50 ~270 60 ~240 60 ~ 140 40 ~80
P4 6.25 6.26 6.25 6.28 6.25 6.2~6.23
(km/s)
200 180
210km 150km 150km
P4 ~ 250km ~ 230km
P2 100 ~ 120km o
5.86 ~5.97km/s. 5.73 180km .
~ 5. 8km/s. . Pn 220km .
5.73km/s(  4). Pm -
2.3 P3 6.32 ~6. 40km/s
P3 6.40 ~ 6. 42km/s.
100km . 6. 38 ~ 6. 40km/s.
P3 : ( )
6.04 ~6. 14km/s Pn 220km 7.8 ~ 8. 1km/s(
( ) 5.95 ~6.04km/s ( 5)
4) o
2.4 P4 3
P4
150km R
’ 2010
P4 : ( ) "
6.25 ~6.28km/s °
( ) 6.2 ~6.25km/s( 4). (Cerveny et al. 1982; Cerveny et al. 1984)
2.5 Pm Pn
Pm (Moho) Pm °
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5a (4) N

Fig. 5a The seismic records travel time fitting and ray tracing diagram of Huating South (S4) shot

5b (S6) N
Fig. 5b The seismic records travel time fitting and ray tracing diagram of Ningxian West (S6) shot
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Table 5 The tracking distance of Pm phase crustal average velocity and the velocity of upper mantle top
S1 S2 S3 4 S6 S7
Pm 90 ~ 120 100 ~ 170 100 ~270
Pm 110 ~280 120 ~300 110 ~270 120 ~230 100 ~ 140 100 ~300
Pm 6.32 ~6.35 6.38 ~6.41 6.41 6.42 6.40 6.38
(km/s)
180 200
270km 270km
Pm ~ 230km ~ 250km
Pn 220 ~260 220 ~260 200 ~230 230 ~270
Pn 7.8~7.9 7.9 ~80 7.9~8.0 8.0~8.1
Pn
6 . 5 o
0. 05s 0. Is.
5. 6, 0. 05km/s 1kmo
6 (a)- (b) 6 —
(c) Pn o
Seis88 Moho 52 ~54km
Pn o 5. 6 42 ~48km.,
6 S1 ~S7 .

Fig. 6 The comprehensive ray paths travel time comparison diagram of S1 ~ S7 shots and the crustal velocity model simplified
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— 7o o
54km 42kmo S2.S3. 12.0 ~ 14. 3km 6.0 ~6.25km/so
S4.S7 Pn 13.0 ~
7.8 ~8. 1km/so 16. Skm 5.9 ~6.2km/s.
Ta o 7b ~ ( 7¢)s
Te 2) : 2
Seis88 o N
7 5 1 o 1
Pg ( ) 4 20 ~23. 5km 6.3 ~6.45km/s. 2
P2.P3.P4.Pm 29.5 ~33km
o 7 6.5 ~ 6. 7km/s.
~ o 29. 5km. 32.5 ~
( ) ( 33km(  7c¢)o
) . . 3) : 1
@) : 2 o
1 o o 50.3 ~
6.7 ~7.5km 4.8 ~6.0km/so 54km 6.75 ~6.92km/s.
41.7 ~48.2km 6.72 ~
5.5km/s 3.9km/s, 6. 9km/s.
8.5 ~8.8km 3.9 ~ 41. Tkm., (
5.8km/s(  7b). 2 ) 54km(  7¢).
7

Fig. 7 The crustal velocity structure of Liupan mountain areas
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Fig. 8 The dynamic model inferred based on crustal velocity structure
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The Characteristics of Crustal Velocity Structure for Liupan
Mountain—Ordos Basin in the Northeastern Margin
of Qinghai—Xizang(Tibet) Plateau

LI Yingkang” GAO Rui® MI Shengxin® YAO Yutao” GAO Jianwei"
LI Wenhui® XIONG Xiaosong®™
1) China Geological Sample Information Centre Ministry of Land and Resource Sanhe Hebei 065201 ;
2) Institute of Geology Chinese Academy of Geological Sciences Beijing 100037

Abstract: Liupan Mountain—Ordos Basin Deep seismic sounding profiles in the northeastern margin of
Qinghai—Xizang (Tibet) plateau along the Near East — West direction laid about 420km which goes across the
Ordos basin Liupan Mountain orgenic belt and Qin-Qi plots. According to travelime data of 6 seismic phases and
the amplitude information which were recognized by the recorded sections in 6 shots of the explosion the authors
obtained the two-dimensional P waves velocity structure along the profile the average crustal velocity is 6. 38 ~
6. 40km/s and the crustal depth is 41.7 ~48. 2km in Ordos basin. In Liupan Mountain area the average crustal
velocity 15 6. 40 ~ 6.42 km / s crustal thickness of up to 53 ~54km. In Qin-Qi fold zone the average crustal
velocity minimum is 6. 32 ~6. 40km/s crustal thickness is 50. 3 ~53km. The Moho boundary is shallow in eastern
and deep in western obviously westward tilt. The most shallow Moho depth is 41. 7km in Ordos Basin east. Below

Liupan Mountain the deepest depth of the Moho is 54km. The Head wave(Pn) of Moho boundary appears after

the 220km the velocity is 7. 8 ~8. 1km/s. To discuss the relation of basin—mountain structure finally.

Key words: Liupan Mountain; Ordos Basin; deep seismic sounding; crustal structure



