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Abst rTahcet : GuidAmxiiam f aul t zone in the Longmeer ndbkdmepe phiudhu an

ruptured during the 2008 Wenchuan wearthquake, chall engin
earthquakes. To invest-slgapesbhptititwhknanbl gredr 6-Bnopkcboeepgks
mi crostructur al eX®RlFs e rReatainomp,ecXRd,scopy, and quartz grain
foliati oxngl uptrieosnsugteructur es, and ademdamtseclsay c micmereal s Atr
bet ween black and gray fault gouged igpt behZa«d9.098 m,ncrhiuadri gt
angul ar fragments, and finer grain sizes. Her e, clay cont e
dolomite) increase. El emental mapping shows Al and K enric
spectroscopy indicates possible graphitization;-sée¢ihemifé nest
principal slip zone of the Wedchven trnabhéfjoaketi We ofFf opbse
facili taltiep, cwleempeas | ocalized precipitation of strong min
and controlslliinpg -stbhiep tcirceenpsi t i on. This mechanism has i mplic
creeping faults.
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I ntroducti on Guanw®Ainaxn an fault zone (Wu et
geodynamically si-gaifhgaake b
he Longmen Shan tectonipmgoshheltthquakei suadieds imaidt hceh ar
ansition zone between t hfenxeiaasnt efranu I nha rzgoinne oafs tah e r Bidmen
ateau and the Sichuan Bas$in @RiI1I@.) .1)l.nviletsti gatoinensf o
eepest pl ateau mar gins oor essarthomwt he ®Wenolpwagm aghtr t
i efi50D04mM00over a hori Domntadli ndi pranpeet of VBFPE)D pr epvi e aol t «
an 50 km (Clark and Roydawm)t200CeksTammaonarciter i eedalbly,
01; Kirby et al ., 2002; dkeored mpreeds epuo @t snr 0o 7ucit Kinreksy,
., 2007; Zhang et al ., 2mi2mer.alThass dmb It a e o ke d &t e sa
goi nicfurmadia col |l ision t h2r0o2usg)h. aThes e esstorfucmaujroarl and
rust faults, including, &upprorweesdt btyo |eoaws tma gtnied i-We wails !
oxian fault iBeincehuaref arvultngmpeanat uaed | ubricated defor
e GuaAamxiam fault zone Tthoe s € h € aud d rss ehnasvues TAekiaan thau
ntinuously active since utnlerigaese €egoebdbicanpraveids mig
ctonic setting capabl e opffepswewrtitonmng psbrengeegantnhg utal
urchfiel et al., 2008; Zplynlgl edi lalcat @908 He2®10)al ,
he 2008 Wenchuan Mw 7. $Suelarthgepkeg praoadluttc®edare con:
gni f-seiasvsmi cosurface ruptmpoteesntniodl odug aloongheihre pers
ngBeéiuchuan faul't but al so along the more easterly
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Fig. 1. Geological map of the Longmen Shan area (modified
F1: WeiMalbowda mn f aul t iBeinehudm :f aru IntgiAdnaxniea;n F3a u | @u aanoxhi ey SPeee s e n't t
Wenchuan Earthquake fault Scientific Drilling Project (WFSD) Hole 3 ¢
(Gratier et al., 2011, 201t3ragn i;t iChre;n and Banrdg neasntna b |2i0s]
Harris, 2017). explains how |l ocalized sei smi
Therefor-gei stnmiec croupt ur & @f btrloveaedIiGuarmcxieaemi ng fault zZo
i an fault zone duringreheseWsnmnlguadame eseit dmuakkrazar
sents a clear paradox and raises critical guestions:
a fault witthker hocumempt 2bdSklad mogi c al Setting
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erate a strong earthquake? What specific conditions
hanisms facilitate the 2t.rlanReagiicomalf rtoenc tsamibd ef r aamew
ep to wu i icclkadi pcta¢pingt isush a fault?
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olution study of mdi m hbomMéebel an cPIrat efaruonm st e k
Wenchuan Earthquake Fault e&stiwartd feéextrDusiilodn nogf Brl ajteatu
Hol e 3-3)WFSMhich peneitAmxti@sactthesi Gwanpi iamarily st ems fro
fault zone at dept h. By bemwegnm at h @ gl ndii arno satnrdu cEtuu raasli
observatayndi f fXraction -X-XR®Dat anmkyeab, tinecrcompl ex crus
ra flueXeRBremaeping, Ra macrh aspedtero geapy,y significant
an guart z grain size stragi st il ower werusysbemati daltlhy
characterize the petrol ogieadt vaanrdd gk b o Wwe mifc ama tf @ migelr p f i
of the fault rocks. Our okpeattimgsimrli gthd yi dentehyr a
principal slip zone of theSHemcahmuaa EBurnt higfuiakle eavti tdli n, t
WFSDB <cor e; d e c ispchaelre tphreo c mism@manean8han tectonic belt co
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Maoxi an fault iBeincehuanr ef avu lprgxdaumé haandly pure thrust, Wi
the GuAmxiam faul't zone. Theseoff a0t 3 mmo/nwe(rMe et al .,
and mer ge i&2t5 ket h nto2 @G uniTfhiee d2 0d0e8t aWwehnmmtehnuta n ear t hquake
zone, formi ngkianneydp i tcead t arfiiitere ssycsu tehre rtnh aste gihrxt aonf f ablet C
controls the structur al d effoorrmmantgi oan sawnrdf ascter erswsp tpuarret i 2 0 |
bet ween the plateau and thkeybasshi ofuwet hah. magdfinB3n.5 er
4 m, with a minetipigbhmpbatnt
2.2 Structur al characteri s3tai,csh,amcd .sdhemiraptespoasa@aeot
t he GuiedAmxiieam f ault zone fold scarps, reflecting contr
The GuiAmxiiam fault zone i s t he easternmost
major fault within the Lon2g.nBe n&rbeheppn be b at 0 o ¢cAobxei ltatne f&nudl
constitutes an i mportant sztornwec tanrda li tsosuaddraxebetwvwdenceé
eastern margin of the TibeAanr édah eaxic aamalt etdheacSiostsu an
Basin (Tang et al ., 1993; tlhie eGulamxi,am20606&ul Burzcohnfel eli ne
2008) This fault strikes MN&g&nztxt €ndyg, foev aplps otxhiantat €|
400 km, dips NW, and exhibfiaslttypocal ahdstdraimagege zmeter,y :
dip angl70Ai sat60tAhe surfacwi dehi(cFh ggr 8dyal ITyhe principal
decreases with depth to ~3e8aA tahtq u~alk.e2 5 sk m odceapttehd (alLti tehte
2016) . The fault i s pri mavrhiilcyh Wwst hihmudieswpgom c Qusattreartnas
forming t he ' ithol ogi cal fo)oundhey v érett iwealn dihsepl B @ene n
Triassic Xujiahe Formatiomnand obumwaddi cofsttrhag ar ( g-ti gr. e
Faul t breccias and gouges haogungwiwadlly ewinttbaiimaenleee off ab
zone I'ts activity began f olhi attheed If@atué t Cgoopgei cand wiat h:
significant tectonic acti virtentseéeadcet rthet ulretse Peevasow
which is mani fested geomo®Pplamldo gri csahlelayr shy afaulptr eseat ps
and saddl es, and it al so tchat rohe ftawel tdirsaock sbuhtawen uonfd
Quaternary sedi ment s. I 't svi thii mematRicedelhasheaer syisgs em
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metric structural characteristic.
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Fig. 3. Structural and fauAnxirar kf awlatr azdree i Smoaisf iodd tfhreo G
(a) Rupture zoniAnxliamg ftalué tGuamxi prassi ng bet ween t wo ulpdiilfd2.n2dsmtaf9 Bai l
(b) GuAamxiam fault zone caused ~2 m of wuplift in the h owdrtsiuacdlaceki sml &
ment of ~2 m and no obvious horizontal Tdhsphacémeht; zbdp) sphhbweeamgnupb
~2.5 m and a fault core width of ~40 mAnXiegn sfuadlatcez et ysleewiwe® et hda ut
gouge and Quaternar yf afcliunvg ap r odfeiploes iotfs ;t h(ef )t rneorcthh acm@sdi sthrei bwtrddcRl rau
and partial P and Y shears.

rassic sandstone in the Amwitaval fla wlotntzad me (fHaveet fala.c.t
d exhibits a relatively omt-scedtsmitac uctuprtelri ng al ong t
eodetic studies have suWeesbfiahl paidbhguakeedughast 9\
eep behavior on several mmahani smaet ifnoernt daloc & b ulniesc hiami
terferometric SynthetictrApesrituamnes Randasrl i g | meShAaR)i,or .
monstrating that aseismic slip is a viable deformati
de in the shallow crust3 Sampl,jndoandemMetentodasl . , 201
t hough a precise geodetic creep rate for the Guanxi a
Xi an fault zone i s not3.yletSamplde | youp kel iantde dc,0l li ¢ st
ructur al and mi neral ogi ceHe cliawad etseruitstliiczsed ar B tfhuils
nsistent with such a deftdremaWsH o rmehaoH aenicsonr.e ,Prsepeairfei
l ution structures, i nt enisnet efrovliail aitle2fbr0,l 548 dnbv.ve Btki st cu ¢
ch in clay minerals are iwliednetliyf iperde saesntf a unl tt hzeo nfea uH 2 1 2
e magnetic susceptibililtoyggbhg tdcet af awmldt cgonageandlsys
gni ficantly | ower than tpheantetorfattelse choordén wifoark hia ddutame
ggestitregnpar htved eci t 9w meomd mii cdsd flaynveal Istruct ur al seqlL
bricated slip mechanism dXdgasieng a&a . va20e&d4)y. oFurftawelrtmec
ti mates of the ver fAmxilapuitpapadged fwirt h hth&Guaonxi amandi
ul t zone during t he LathanQurad ewablr yandeffrootewal flr.onT |
rrace deformatiom, ayioe-lgdf ael MnhngepsangaRing the -mécpani
rm rate of ~0. 2 mm/ yr t 6 Mastletpk &k ansi2t0iOo5n.. ATheot al
mbi nation of these ¢ @dmplseynsetnetnaartyi clail d egys od | leevcitdeednyc € r o
) specific fault rock asdsiefnfbrlaacgteisoni n(dXRR)t i amaloysisu.st-
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