_..._-.-_,..-__-_-_._

T e =
e e

T ER I T HES | ?‘Tn?ﬁﬁ | leFﬂ?ﬁﬁ | SCTTT?E R | %%ﬂi‘wi I+

M TSRS, FESE MO N, B3 AV AR AR ek AR 1. 2013, 30 R I A BHF AR ER L5 H-(WFSD-1) JE 3 it W AR Pk &2 72: (ASRYZE) = 4 th
NS5, 120 s TR L. A A 2# 4k, 29(6): 2033-2047

L0 b 7 W 2t B 2 Bl 4R 15 F (WS D-1) Al 5 1k 1 A2 ik 52 70 CASRIZ ) = 4 H N 7 K 15 5. 12801 Hiu = 1 72 jle AL

1E# LA E-mail

FEEL KEERIE AN 5) ) 27 B K i g 4, o B b JBORE 27 e b JieF 59T, Jb 5t 100037 cuijunwen@263.net
R YRR X St B A A, S 610213

EVERE b R ek 5O ST ST, dE st 100081

Bk A Koch Institute for Core Sample Research. Japan Agency for Marine-Earth Science

~  and Technology (JAMSTEC),Nankoku
X Hh [ b SR 27 e b 5 ) 2 5T BT, dE st 100081
IMVRAE HE HOFOR A Bt i ST BT, dE st 100081
RS T [ B R S, JE st 100083

Bl eGSR AT R 2 A, st 100083

HeGTH . AR EZRHLEI(WFSD) % 8).
2

PO Bt B E R R L5 I (WFSD-1) I ASR = i1y [ g P45 R W, Je 1) Ll i Bl il bty 5 N AR IR T JLUHUBﬂiﬁﬂE%H F%E’JM@—
Hﬁ(i’[ﬁﬁiﬁﬁi"JL&iﬁ)Wﬁﬁi SATAEAT R ZE S AR A ROy, 10 1 iy JSf 308 oy 2R B 6 580 20 (0 DB B LR 7 5 B IR A it e
PRS2 E SWIRINE T [ ™ 2R sl 75 58 1 e A0 A 5 - 1B ) 1284 (Y BIF) PR BRI [ 5% 3, 1T 20 00 o) 2 3 - Hi‘ﬁcﬂﬁﬂM’EﬁSEﬁNWﬁ
1) 0 ), A TR T 0 i o 2 s DU B A NEAE SWT fil RO AE T B AT i@ o W AR AR LR, 4 MR ARG T35 e S AR Sk i e T i
A FHIC I Sk ) s RUPEE R Bt AL R P R o 10 it g VR v LTRSS PR DT P 1) L) BRI RSB AN B 1, A% B T 5. 12001
M R A 2 T R - FOHIRE [ 9™ R S SO T L i i ot P s 25 AR il 7 8 5 R s 2 g AR M e B ) AR BRI 35 SRR S A% 3 e A AR A
Wy TR T [ 5% (K DA E T 47 FR A RS MRS E A SRR (e 5% 4 2 P 0 LA A T bt o A A (K EL R S IR o ASRIUN: 730 it 1)
s N3 75 i) 58 42~ VAT T GPS [l i 1 3 (KIS J7 17 AL T~ W AS RIS AS 1) st 17 g 3y GV Bt S e T e 4T T e il e v PR 3 17 )
RZ.

USEE-¥

The stress existing in the crustal rock mass is called in-situ stress. The ASR (short for anelastic strain recovery) tec
hnique is widely used in deep 3-D stress measurements of rocks in crustal drilling, especially in seismic fracture zones
with complex geologic conditions and broken formations. The 3-D ASR measurement results of the well WFSD-1 show
that there are major differences between the Longmenshan foreland obduction zone and its underlying Longmensha
n foreland basin and overlying Songpan-Garzé block in terms of structure and stress state. On the whole, during the
Wenchuan Earthquake, the Longmenshan foreland obduction zone displayed SW to NE "laminar" flow of deep materi
als along the inter-crustal detached layer, and then turned into rapid vertical extrusion along the Yingxiu-Beichuan fa
ult in the upper crust; while the Songpan-Garzé block on its west side showed SE to NW gravitational slipping, and th
e Longmenshan foreland basin on its east side showed NE to SW strike-slip or dextral rotation. There has not occurre
d apparent or large-scale intracontinental subduction of the Yangtze block toward the Longmenshan orogenic zone o
n the eastern margin of the Qinghai-Tibet Plateau since the Late Cenozoic. The rapid and vertical up-going flow and e
xtrusion of deep high-temperature low-viscosity materials in the Longmenshan foreland obduction zone is the direct c
ause for the occurrence of the May-12 Wenchuan Earthquake, while the intensive compression and crustal thickening
of the Longmenshan foreland area as well as accumulation of deep stress and seismic energy as a result of E-trendin
g expansion of the Songpan-Garzé block are the main cause inducing abrupt change of the deep-seated shift field an
d rapid vertical extrusion of materials. The latter is the necessary condition for the former and not the direct result. Th
e orientation of the principal compressive stress obtained by the ASR stress measurement is exactly parallel to the sh
ift direction of the GPS coseismal velocity field, which indicates that the in-situ stress measured with the ASR techniqu
e may actually reflect or most approach the tectonic stress state during the earthquake.
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