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Fig.1 Geological structures of Longmenshan and its adjacent area (a,b), local detailed geological map (c) (after
Sichuan Bureau of Geology, 1:200000 Geological Map of Guangxian Sheet) and WESD drilling sites location

F1—Wenchuan ~ Maoxian fault (W - MF.); F2—Yingxiu ~ Beichuan fault (Y - B F.); F3—Guanxian ~ Anxian fault (G -~ A F.),

Pingwu - Qingchuan fault (P - Q F.)
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a—Hole sketch, the second hole from 166.88 m in depth and the third hole from 580 m in depth; b—Problems occurred at the depths
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c—Borehole diameters; d—Borehole inclination; e—Borehole dip angle; f—Drilling trace perpendicular to the surface rupture;

g—Core recovery percentage, the cores were lost at about 430 m—depth
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Fig.6 Photos showing fault—related rocks in WFSD—1 cores

a— Directional properties shown by different colors in cataclasite; b, ¢, d—Directional cracks observed along the foliation in the black

gouge; e— Sandstone fragments in fault breccia
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Fig.7 Photograph of network pseudotachylyte (a) and pseudotachylyte veins (b) in protocataclasite at
Hongkou outcrops in the Yingxiu—Beichuan fault zone
Pt— Pseudotachylyte; PC— Protocataclasite

nnx.’snnanm.

K8 WFSD—1 & H T JZ 55 AL TP A4 i AR AT
a—232.50 ~233.33 m WAL A b— Wi R TAT L BN Y S, 5 8 SRy 5 i A T 5 c— ARk 16) 305 B
due f— “BETHILE" g W ELTHT 1 0T 25
Fig.8 Deformation structure characteristics of fault—related rocks in WESD—1 cores
a— Fault—related rocks at 232.50—233.33 m—depth ;b—Steep striation in the fault plane which lies at the bottom of
(a), indicating pure thrust component;c—Oblique thrust striation;d, e, f— “Mirror structure”;
g—Striation and steps in the fault planer
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Fig.9 Distribution of deformation structure in WESD—1 cores

a—Lithologic and fault rocks chart;b—Crack density chart;c—Structure tendency;d— Structure dip angle;e—Fault zones azimuth;

f—Dip angle of fault zones
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The Principle Slip Zone of the 2008 Wenchuan earthquake: a thrust fault
oblique cutting the Yingxiu—Beichuan fault zone
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SHONG Sheng—rong’, PEI Jun—ling’, GUO Li—wei’, SUN Zhi—ming’, HUANG Yao’,
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(1. State Key Laboratory of Continental Tectonic and Dynamics, Beijing 100037, China; 2. Institute of Geology, Chinese Academy of Geological
Sciences, Beijing 100037, China; 3. Department of Geosciences, National Taiwan University, Taipei, China;
4. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China; 5. No. 6 Geological Party of Jiangsu Geology &
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Abstract: The May 2008 Ms 8.0 disastrous Wenchuan earthquake occurred in the eastern margin of Tibetan Plateau, producing 270
and 80 km—long different kinematics features coseismic surface ruptures along the Yingxiu—Beichuan and Anxian —Guanxian faults,
respectively. Drilling in active fault zones, especially after large earthquakes, is an effective way to study earthquake mechanisms, in
order to better understand the fault mechanisms during the earthquake process as well as physical and chemical characteristics of rocks.
The Wenchuan earthquake Fault Scientific Drilling project was carried out on November 6, 2008 (178 days after the Wenchuan
earthquake). Five boreholes were ultimately drilled along the Yingxiu—Beichuan and Anxian—Guanxian faults, ranging from 600 m to
3000 m in depth. This paper focuses on the cores of the first hole (WFSD—1). Petrological and structural analysis of the cores allowed
the identification of the distribution and combination of fault—related rocks in the Yingxiu—Beichuan fault, and the Principle Slip Zone
(PSZ) location of the Wenchuan earthquake was determined, which provided a basis for further research on earthquake mechanism.
The detail analysis of the cores reveals the existence of a fault zone, which is about 100 m wide from 575m to 759 m in depth and
consists of gouge, cataclasite, and fault breccia. From the top to the bottom there exist mainly cataclasite zone, fault gouge and fault
breccias mixed zone, breccias zone and fault gouge zone. This fault zone lies between the Neoproterozoic Pengguan complex and
Triassic Xujiahe sedimentary rocks, which is the Yingxiu—Beichuan fault zone, mainly distributed in Xujiahe Formation. The Principle
Slip Zone (PSZ) of the Wenchuan earthquake was found at ~589 m with ~1 mm fresh fault gouge, which lies in the upper part of
Yingxiu—Beichuan fault zone, as evidenced by logging data, and clay mineral analysis, in combination with the microstructure of the
gouges. There exist similar structures between Pengguan complex and Triassic Xujiahe Formation in Hongkou outcrop with the
thickness of about 190m, lying at the bottom of the Yingxiu—Beichuan fault zone. Hence, The Wenchuan earthquake fault slip cut the
Yingxiu—Beichuan fault zone obliquely, indicating that Wenchuan earthquake fault might be a new high—angle thrust fault with a dip
angle of 62°—65°, which did not totally follow the slip zone of ancient earthquake and might be related to the earthquake magnitude.
It is the result of the long term earthquake activity and evolution from about 10—15 million years ago to the present, which formed
the 100~190 m—wide Yingxiu—Beichuan fault zone.

Key words: Wenchuan earthquake fault scientific drilling (WEFSD);Principle Slip Zone (PSZ) of the Wenchuan earthquake ;drill
cores; Yingxiu—Beichuan fault; Longmen Shan
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