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The 12 May 2008 Wenchuan earthquake (Ms=8.0)

struck on the Longmen Shan foreland thrust zone. The

event took place within the context of long-term uplift of

the Longmen Shan range as a result of the extensive

eastward-extrusion of crustal materials from the

Tibetan plateau against the rheologically strong crust of

the Sichuan Basin. The Longmen Shan range is charac-

terized by a Pre-Sinian crystalline complex constrained

by the Maoxian-Wenchuan-Kangding ductile detach-

ment at the western margin and the Yingxiu-Beichuan-

Luding ductile thrust at the eastern margin. The Long-

men Shan uplift was initiated by intracontinental sub-

duction between the Songpan-Ganzi terrane and the

Yangtze block during the Pre-Cenozoic. The uplift rate

was increased considerably by the collision between the

Indian and Eurasian plates since ~50 Ma. The

Wenchuan earthquake resulted in two major NE-strik-

ing coseismic ruptures (i.e., the ~275 km long Yingxiu-

Beichuan-Qingchuan fault and the ~100 km long Anx-

ian-Guanxian fault). Field investigations combined with

focal solutions and seismic reflection profiles suggest

that the coseismic ruptures are steeply dipping close-to-

pure reverse or right reverse oblique slip faults in the

~15 km thick upper crust. These faults are unfavorably

oriented for frictional slip in the horizontally compres-

sional regime, so that they need a long recurrence 

interval to accumulate the tectonic stress and fluid pres-

sure to critically high levels for the formation of strong

earthquakes at a given locality. It is also found that 

all the large earthquakes (Ms>7.0) occurred in the fault

zones across which the horizontal movement velocities

measured by the GPS are markedly low (<3 mm/yr). 

The faults, which constitute the northeastern fronts of

the enlarging Tibetan plateau against the strong

Sichuan Basin, Ala Shan and Ordos blocks, are very

destructive, although their average recurrence intervals

are generally long. 
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Figure 1   A simplified geological map of the Longmen Shan range and its adjacent areas. 
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Figure 2   GPS velocities in and around the eastern Tibetan plateau with respect to
stable Eurasia. (After Zhang et al., 2004) 
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Tectonic setting of the Longmen Shan
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The complex belt of the Longmen Shan crystalline
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Figure 3   Tectonic map and cross sections of the Longmen Shan and adjacent areas.  
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The Sichuan foreland basin
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Figure 4   Photographs showing outcrops of the ductile detachment at the western and
northern margins of the Longmen Shan complex.  
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Figure 5   Microphotographs showing
shear deformation in the ductile
detachment along the western and
northern margins of the Longmen Shan
complex. 
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Figure 6  LPO's of quartz from the
mylonites of the ductile detachment and
ductile thrust, measured using the EBSD
techniques. 
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Table 1   Results of 40Ar/39Ar dating for the biotite from mylonite sample.

Figure 7   40Ar/39Ar age spectra and isochron of the biotite from mylonite samples of the Gezong complex.



Coseismic ruptures of the Wenchuan
earthquake 
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Figure 8   Focal mechanism solutions and coseismic surface ruptures (red lines) of the Wenchuan earthquarke sequence. 
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Table 2  Focal mechanisms of the mainshock and some aftershocks of the Wenchuan earthquake sequence. 
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Figure 9  Typical coseismic
surface ruptures produced by the
Wenchuan earthquake. 
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Table 3   Orientations of coseismic ruptures and slickensides.
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New interpretation of GPS data

FIE+#'#/-25"361-#/8#:-'.10-#/5-#0-G'/34-#5803a8"/'G#:8/38"#4-G823/(
X-/C--"#/-2/8"32#XG827.+#5'.#X--"#-`/-".34-G(#'LLG3-,#/8#/5-#J3X-/'"
LG'/-'1#'",#3/.#.10081",3";#0-;38".#M>5-"#-/#'G<+#%)))d#k5'";#-/#'G<+
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28=.-3.:32#.G3L#'0-#*<)#:#'",#$)<)#:+#0-.L-2/34-G(<#N08:#EK#/8
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:84-,#-'./# /8# /5-#F1'"`3'"=@"`3'"#9'1G/+# 980:3";#'#28.-3.:32
.109'2-#01L/10-#89#T$))#7:#G8";<#J53.#.1;;-./.#/5'/#/5-#&.Y*<)
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