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Fig.1 Crustal tectonic divisions of lithosphere in the Qinghai—Tibet Plateau and its surrounding areas
[—Tectonic division of the cratonic—type crust in continent: 1 ;—upper Yangtze block; | ,—Tarim block; | ;—Ordos block;

I \—Indian block; | s—Xiwalik tectonic zone; Il =Tectonic division of the thickening type crust in continent: Il ,—Qilianshan tectonic
zone; II,—Qaidam block; II ;=Western Kunlun tectonic zone; Il ,—East kunlun—West Qinling tectonic zone; Il s—Qiangtang block;

Il —Songpan—Garze block; Il ,—Lasa block; Il s—Himalaya tectonic zone; Il ;/—Ruokaishan tectonic zone; Il =Tectonic division of the

thinning type crust in continent: lll,—Jiangxi—Hunan—Guangxi tectonic zone; lll,—Indosinian block; Ill;— Shantai block
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Fig.2 Crustal structure and dynamic model of Huashixia (Qinghai ) —Jianyang (Sichuan) area
a—Seismic sounding section™; b—Section of structural analysis: 1—Cenozoic clastic sedimentary series; 2—Lower Jurassic volcanic—clastic
sedimentary series; 3—Triassic—Cretaceous clastic sedimentary series; 4—Trassic low—grade metamorphic clastic sedimentary series in the
Songpan—Garze area; 5—Upper Paleozoic—Middle—Triassic clastic—carbonate carbonate sedimentary series; 6—Upper Paleozoic clastic—carbonate
sedimentary series in Songpan—Garze area; 7—Upper Neoproterozoic—Lower Paleozoic clastic—carbonate sedimentary series; 8—Upper
Neoproterozoic— Lower Paleozoic low—grade metamorphic volcanic—clastic sedimentary series in Songpan—Garze area; 9—Meso—and
Neoproterozoic low—grade metamorphic—sedimentary series; 10—Neoarchean— Paleoproterozoic medium— and high—grade metamorphic series;
11—Meso— and Paleoarchean high—grade metamorphic series; 12—Dioritic high—grade metamorphic series in the middle and lower crust;
13—Basic granulite in the lower crust; 14—Spinel lherzolite; 15—Indosinian—Yanshanian granitoids; 16—Jinningian granitoids; 17—Indosinian—
Yanshanian diorites; 18—Thrust fault zone; 19—Thrust fault zone in the early stage and extensional normal fault zone in the late stage;
20—fault zone; 21—Intracrustal low—velocity layer; 22—Crust—mantle ductile shear zone; 23—Moho; 24—Earthquake focus of the Ms8.0
Wenchuan Earthquake. Fi—Aba thrust fault zone; F,—Longriba thrust fault zone; F;—Maoxian—Wenchuan thrust fault zone; F,—Jiudingshan thrust
fault zone; Fs—Yingxin thrust fault zone; Fs—Pengxian—Guanxian thrust fault zone; F,—Jiuzhi crust—mantle ductile shear zone; Fs—Anxian crust—
mantle ductile shear zone; Fo—Mianyang crust—mantle ductile shear zone; Fi;—Dujiangyan crust—mantle ductile shear zone



ERYESN W] LEoE RGO 8.0 SR K b 7 7R VR W7 L R AE K H Bl Ty 24 4 955

N 5 O e Y e N oy S 70 N O e O (O
90 | 8 EP 10 Il @IZ 13 14 15 ] |7 E]ls |9 | —90

P 3 AR Ll L M re 454 5 ) g 2 X
(R 3t 52 00 % ) T 9V A 3 A T )
1—RE R —H A S B DORUA 52— Bl AR AU =% R0 —BRIREL A DUBUE & 3— Fon il F— 1 ol Az S8 AR i — Bk TR
HAEVIPUA R 4—Hiotl R — il B FHRE B QDTS & 5— ool SR A R o— ol P IRE A &

7— KRR U B 58— R M sE A B IR AR 5T 38 59— T b og BEMEIRRORL 4 28 5 10— TR 5 5 28 s 11— I LRI N 3
12— WEERA ;13— 30 o IBT 24 5 14— JR8 T IRT 2805 15— ST ARG s 16— ST M B 1 DY DT 5 17— S48 B I 5 18— B AR AR X 3 A2 U7
] 5 19— Hu7e P J2 AR XTI2 8 05 ] . F— PRl 3 1 2 07 248 5 B0 OR 9 LL T 2478 5 Fy— P AR I L 2% W 2R
F—AUAR I W 280 5 F— AU A 1 AU SR 8 285 5 B — 98 W L 7 2800 5 B — e v LD B 4l s B — T S e i P B B0
T — R AR T ALty 5 [T — b AR FE Al 5 T —AU A JE A 3 45 5 IV — ol 04 3 JHE A 3 717 5 V — BT iz 3 b e
Fig.3 Crustal structure and dynamic model in the Qilian Mountains orogenic belt
(structural analysis of the seismic sounding section®)
1—Jurassic—Cenozoic clastic sedimentary series; 2—Upper Paleozoic—Triassic clastic—carbonate sedimentary series; 3—Neoproterozoic—
Lower Paleozoic low—grade metamorphic clastic—carbonate sedimentary series; 4—Neoproterozoic—Lower Paleozoic low—grade
metamorphic volcanic—clastic—sedimentary series; 5—Middle Mesoproterozoic medium— and low—grade metamorphic series;
6—Lower Proterozoic medium— and high—grade metamorphic series; 7—Archean high—grade metamorphic series; 8—Dioritic high—
grade metamorphic series in the middle and lower crust; 9—Basic granulite in the low crust; 10—Granitoids; 11—Caledonian diorites;
12—Ophiolite; 13—Thrust fault zone; 14—Extensional normal fault zone; 15—Intracrustal low—velocity layer; 16—Crust—mantle ductile
shear zone; 17—Moho; 18—Direction of relative flow movement of blocks; 19—Diretion of relative movement of shallow—level crust
blocks. Fi—Thrust fault zone of the southern margin of middle Qilian; F,—Tuolainanshan thrust fault zone; F;—Thrust fault zone of the
northern margin of Middle Qilian; F,—North Qilian thrust fault zone; Fs—Thrust fault zone of the northern margin of North Qilian;
Fo—Kuantanshan thrust fault zone; F;,—Longshoushan thrust fault zone; Fy—Jiuquan crust—mantle ductile shear zone. I —South Qilian

tectonic zone; Il —Middle Qilian tectonic zone; Il —-North Qilian tectonic zone; N—Hexizoulang tectonic zone; V —Alashan block
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Fig.4 Deep seismic reflection profiling of the earthquake area

a—SP—1 deep seismic reflection of the Shanhe—Pinggu earthquake area®™;b—Deep Seismic reflection profiling of the Xintai earthquake area™
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Fig. 5 Nappe structure of the Longmen orogenic belt
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1—Compressional—extensional granitoid structure belt; 2—Pengxian—Guanxian nappe; 3—Tangwangzhai nappe; 4—Baoxing

nappe; 5—Jintang nappe; 6—Jiaoziding nappe; 7—Klippe; 8—Thrust—imbricate fold—fault belt; 9—Motionling nappe structure
belt; 10—Mesozoic granite; 11—Thrust fault belt; 12—Fault belt; 13—Great Ms8.0 Wenchuan Earthquake
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Fig.8 Model of the crustal thickness and P—wave velocities (km/s) structure of the western

margin of Upper Yangtze and its adjacent areas
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Characteristics and geodynamic analysis of the focal fault for the Great 8.0 Ms
Wenchuan Earthquake
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YU Nian?, ZHANG Wei?, LU Xia%, PANG Su?, ZHANG Zhen—yu’
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Abstract : Based on surface geological structure of the crust, researches on seismic geology and seismic sounding,
and the result of magnetotelluric prospecting, the authors deal with the environment and characteristics of the
deep structure and the result of geodynamic analysis of the Great 8.0 Ms Wenchuan earthquake. It is indicated
that the concealed crust—mantle ductile shear zone under the Longmen mountain collisional orogenic belts is the
focal fault, while Yingxiu fault, Beichuan fault and Pengxian —Guanxian fault formed at surface are earthquake
faults in the main focal region of the Great 8.0 Ms Wenchuan Earthquake, which are distinct and connected.
Studies show that Great 8.0 Ms Wenchuan Earthquake and surface ruptures might be attributed to the conflict of
the Yangtze block with the Qinghai—Tibet plateau and the eastward obduction of the east edge of Qinghai—Tibet
plateau and the eastward subduction of its deep part under the dynamic action of India Plate, Pacific Plate and
Philippine Plate conflicting with Eurasia plate, which caused Longmen Mountain collisional orogenic belts to cut
the Moho—crust—mantle ductile shear zone and expand to the middle—upper crust, thus resulting in high—degree
stress concentration and rapid energy release. The study of the relationship between the focal fault and the
earthquake fault is of great significance in the investigation of earthquake mechanism, dynamics of earthquake and
earthquake disaster prevention and mitigation.

Key words: focal fault;earthquake fault;surface rupture;lithosphere;crust;crust—mantle ductile shear zone; main

focal region ; Great Ms8.0 Wenchuan Earthquake
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