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Abstract

ManyinterestingfIndingｓｗｅｒｅｏｂｔａｉｎｅｄｄｕｒｉｎｇｔｈｅｌＮＤＥＰＴＨｇeophysicalsurveysbuttheresultsof

thesesurveyswerenotsL1fflcienttoexplorethedeepcrustalrelationsamongtheHimalayanMegaThrusｔ

ｎａｍｅｌｙＭＣＴ,ＳＴＤａｎｄＧＣＴ・lnthisstudy,Z-DfllIiteelementmethodwasusedtoanalyzethestateofstress

anddeepcrustalrelationbetweenMCT，ＳＴＤａｎｄＧＣＴ・Elasto-plastic，planestrammodelconshninedbythe

northwardconvergentdisplacementboulldaryconditionwasusedtosimulatcthestl℃ssfleld･ModellingrcsLIlts

revcalthatthrust/fhultgeometry，theirdeepcrustalrelatioｎｓａｎｄｈｏｗｄｏｔｈｅｙｔｅｒｍｉｎａｔｅｈａｄｅｆｆｅctonthe

stressfield，displacementvector，shearstressandexhumatlon・Thelateralvariationofthestressorientation

andsurfaceexposureoffnult/thrustandlithologicunitsmaybcthecxpressionofthedeepcrustalrelations

betweenthelnajorstructul･es，thcirgeolnetryandhowdotheyterminateatthedcpth・Sothealongstrike

variationintlleHimalayamaybethemanifbstationorstructuralgeometryandtheirdeepcrustalrelationships．

outtheHimalaya，thereisalongstrikevariations

instratigraphicjuxtapositions,metalnorphicgrades，

crustalshortening，slipmagnimdes，geometlyof

thcmegathrustandtheirprobablerelationsin

depth

MamCentralThrust（MCT）hasflatramp

geolnetryinccnlralNepal，inthewestern

HimalayaMCTexllibitsonlyamajorlateral

ramp・Everywhereexposed，theSoumTibetan

Detachment（STD）fbllowsroughlythcsame

stratigraphichorizonatthebaseoftheTethyan

HimalayanSequence（THS)，exhibitmgalong

(>100km）hangingwallHat・Thisrelationship

suggeststhatthcSTDmayhaveinitiatedalong

apre-existinglithologiccontactorthesubhorizontal

brittle-ductilctransitionzoneinthemiddlecrLIst

(YinZOO6）

ＴｈｅｓｏｕｔｈｅｌｎｍｏｓｔｔｒａｃｅｏｆｔｈｅＳＴＤｅｉther

mcrgcswiththeMCT（０．８，Zanskar）ｏｒｌｉｅｓ

ｗｉｔｈｉｎｌ－２ｋｍｏｆｔｈｅＭＣＴｆＴｏｎｔaltrace（egin

Bhutan)，suggestingthattheMCTmayjointhe

STDintheirup-dipdirectionstothesouthThis

geometry，largelyneglectedbytheexisting

lntH･oduction

TheHimalayanorogenisdefmed bythe

left-slip

Sagaing

II1dus-Tsangposumreinnorth，theleft-slip

ChamanfhultintheWest，theright-slipSagaing

faultintheeast，andtheMainFrontalThrustin

South（Lefbrt，1975）

TheHimalayantectollicsystclnisabroader

conceptthantheHilnalayanorogenltconsistsof

theHimalayanorogen，theactiveHimalayan

fbrelandbasi、（=Indo-GangeticDepression)，and

thelndusandBengalFans・Allofthesefbatures

wereproducedbytheCenozoiclndo-Asian

Collision（Yin,2006）

Despitethelongresearchhistoly（overl50

Yrs),thegeometry,kinematicsanddynamicevo‐

lutionofUleHimalayanorogenremainpoorly

understood（Yin，2006）Although，roughly，the

lnegathrustsystemandthestratigraphicunits

betweenthescstructuresarecomparablethrough-
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models,hasimportantimplicationsfbrthedefbrma-

tion，exhumationandthesedimentationllistolyof

theentireHimalayanorogen(Yin,2006）

TheoHginofNorthHimalayangneiss

domesandtheeast-trendingNorthHimalayan

antifbnn（NHA）areuncertainlargelyduetothe

fnctthatthedeepcrustalrelationshｉｐｓａｍｏｎｇｔｈｅ

ＭＣＴ，ＳＴＤ，andGCTarepoorlyconstrained

ResultsfiDmlNDEPTHsurveysareinconclusive；

thcSTDcouldeitherjointheMCTdownward

alongtheMainHimalayanThrustorHatteninto

aductileshearzollｃｉｎｔｈｅｍｉｄｄｌｅｃrust，The

firstinterpretationwouldsupporttheprcdiction

ofthewcdgeextrusionmodelwhilethesecond

wouldpennitchannelflowofTibetanloweｒ

ｃｒｕｓｔｔｏｔｈｅＨｉｍａｌａｙａｌｔｉｓａｌｓｏｐｏｓsiblethatthe

STDlinkswiththecoevalGreatCounterThrust

viaasubhorizontalshearzoneinthemiddle

crustbeneaththeHimalaya(Yin,Z006andrefe形

encestherem）

NumericalSimulationisapowcrfilltoolto

analyzethedeepcrustalprocessesFiniteelement

method（FEM）isoneoftherobustmethodsto

simulatethestateofstressandresultingdefbr-

mation（MdkelandWalters，1993；ＺｈａｏｅｔａＬ，

２００４；ＬｉｕａｎｄＬｉ，ZOO6;MangliketaL，２００８；

KoiralaandHayashi，2008；KoiralaandHayashi，

Ｚ００９ｊＬｕｏａｎｄＬｉｕ，2009）Thestateofstress

andresultingdefbnnationareimportanttoex-

plorethefaultingpattemandtectonicsｏｆｔｈｅ

ａｒｅａ（CaiandWang,2001；LynchandRichards，

2001；MalservisietaL，2003；Ｆｌｅｓｃｈｅｔａ１．，２００７；

KoiralaandHayashi，2008；KoiralaandHayashi，

2010）Directobservationsandgeophysicalobser-

vationsonlyarenotsufHcienttoanalyzcthe

dccpcrustalprocesses・Manynumerica］methods

likefmiteelement，flnitediffbrenceandpotential

fieldetcarepopularinEarthScience・Inthis

study，planestrainfiniteelementelasto-plastic

modelsarecreatedtoanalyzetheeffiectofthe

deepcrustaｌｒｅｌａｔｉｏｎｓａｍｏｎｇｔｈｅＭＣＴ，ＳＴＤａｎｄ

ＧＣＴ・Threemodelsarecreatedwiththcgeomet-

ricalvariationoftlleseslrucmresandhowdo

theytenninate（Figurel）Thescmodelsare

basedonmodifiedlＮＤＥＰＴＨｓｅｃｔｉｏｎｏｆＮｅｌｓｏｎ

ｅｔａＬ，１９９６－Thisstudyaimstounderstandthe

effectofthegeometryandstructuralrelationships

amongtheMCT，ＳＴＤａｎｄＧＣＴ．

、一一一一一一一一・ｍ

Ｋｍ

(Ａ)Modelwithduplexst｢ucture

ＯＫ｣I 、一一》一一一一一』、駒７０ＫⅡ

(B)ModelinwhiEhGCTandSTDterminateinlndian（r1I尽十

０Ｋｍ 、一一一」一一一一「町

７０ＫⅡ
Ｋｍ

(ｑＭｏｄｅｌｉｎｗｈｉＥｈＧＣＴａｎｄＭＣＴｌｉｎｋｅachotherinIndianCrust

Fig.１．GeologicalCross-SectionalongthePrQiectlNDEPTH,Gcomet｢yandBoundaIyConditions（A）Modclwithduplcxstructurc
（B)ModclinwhichGCTandSTDtcrminateilllndianCrust(C)ModelinwhichGCTandSTD1inkcachothcrinll】diauCrusL
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TectonicSettinganddescriptionofthestructures tionilltheHimalaya，threelnodelswerecreated

basedonthemodifiedinterpretativesectiｏｎｏｆ

Ｎｅｌｓｏｎｅｔａｌ，1996（Ｆｉｇｌ）Silnulationsper-

fbrmedinthissmdywerecalculatedbyusingthe

FEsoftwarepackagedevelopedbyHayashi

(2009）Progressivecompressivedisplacement

boundalyconditionwasused(Ｆｉｇｌ）tosimulate

thelndia-EurasiaConvergenceYolmg，smodulus，

density，Poisson，sratiqyieldstrengthandstrain

hardeningwereusedtoconstrainthematerial

properties（Fig.２）CaselOmatcrialproperties

arebestfitmaterialpropertiesamongthediffer-

entsetsAtotalofl5（３models）ｘ５(totalcu-

mulativedisplacemenOcalculationswere

perfbnnedGeneralvaluesfbrtheseparameters

areselectedfiomtheavailablepublishedlitera-

mre(BirdandKong,1994;CaiandWang,2001；

ＣｈｅｒｙｅｔａＬ２００１；LynchandRichards，２００１；

MalservisietaL，２００３；Ｚｈａｏｅｔａ1.,2004；

Parsons，Z006jFleschetaL2007；MangliketaL，

2008；ＬｕｏａｎｄＬｉｕ，2009；Owens，andZandit，

1997）PublishedvelocitymodelofPandeyetaL

(l995LOwensandZandit（1997）ａｎｄglobalve-

locityshmcturesasdescribedinCheistensenand

Mooney（1995）ａｒｅｕｓｅｄｔｏｇｅｔｔｈｅＹｏｕｎｇ，s

modulususingtherelationshipdescribedby

PausclliandFederico（2003）provideddcnsity

andPoisson,ｓｒａｔｉｏａｒｅｆｉｘｅｄｂｙｄｏｍｉｎａｎｔｒｏｃｋ

ｌｙpe．

Ingeneralallthemajorstrucmresarefbund

laterallythroughouttheHimalayasbutsomctimes

stratigraphicpositionofthestrucmresandnames

aredifferentindiffbrentlocations・MainFrontal

Thrust（MFT)，MainBoundalyThrust（ＭBT)，

MainCentralThrust（MCT）andSouthTibetan

Detachment（STD）ａｒｅｔｈｅｍａ]orstrucmresfbund

fTomsouthtonorthintheHimalaya・Main

HilnalayanThrust（MHT）islowanglefault

wheremajorHimalayanthrust（MFT,MBT,ａｎｄ

MCT）soleintoiLMHTwasfirstpurposedby

SchellingandArita（1991）asMainDetachment

Fault(MDF)basedonstructuralreconstluctionof

EastemHimalayaofSouthHimalayaandｌａｔｅｒｉｔ

ｗａｓｔｅｎｎｅｄａｓＭＨＴｂｙＺｈａｏｅｔａ１，１９９３ａｎｄ

ＮｅｌｓｏｎｅｔａＬ，l996basedontheirlNDEPTH

seismicreHectionprofllcsintheNorthHimalaya

GreatCounterThrust（GCT）isasouthdipping

strucmrejustsouthofthcmdus-Tsangposumre

zonｅｌｔｉｓａｌｓｏｋｎｏｗｎａｓＲｅｎｂｕ－Ｚｅｄｏｎｇthrust

orHimalayanBacklhrustinsouthcrnTibet(Heim

andGansser，１９３９；RatschbacheretaL，１９９４；

Ｙｉｎｅｔａｌ，1994,1999）Readcrsarerefencdto

Hodges(2000),Upreti（1999）ａｎｄＹｉｎ(2006)fbr

thedetailedofthetectonicsetting，geologyand

strucmres．

SimulationModel

ModelinglResults

Ｉｎｏｒｄｅｒｔｏｓｉｍｕｌａｔｅｔｈｅｒｏｌｅｏｆｓｔｒｕctural

geomehyandtheirdeepcrustalrelationships

amongthcMCT，ＳＴＤａｎｄＧＣＴｏｎｔｈｅｄｅｆｂｎｎａ－

Modelingresultsareanalyzcdbyusingthe

strcssfleld，displacementvectorsandmaximum

Poisson,ｓＲａｔｉｏ
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Fig.２．Rocklaycrpropertiesapp]iedfbrmodels（A)，（B）ａｎｄ（C）
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shearstress（て､鼠x）ｌｎａｌｌｔｈｅｃａｓｅｓ，maximum

principlestresso，isverticalorneartovertical

andcｏｍｐｒｃｓｓｉｖｅｉｎｔｈｅｌｏｗｅｒｐａｒｔｏｆｔｈｃｍodel

andhorizontalintheupperparｔｏｆｔｈｅｍｏｄｅｌ，

whichisfavorablefbrthesouthwardpropagating

thlustfaultintheHimalaya・Thetensionalstress

fIeldareobtainedintheHimalayanhDntalpart

andalongwiththehDntalthrustＺｏｎｅ（lnainly

theMCT)，uppersurftlceoftheTHS，crestof

theNorthHimalayanDomes，uppersurfaceof

thebothflankoftheNorthHimalayanDomes

anduppersurfaceofthesouthernTibet、These

tensionalslressesareproofofUlesimultaneous

developmentofextensionaltectonicsintheupper

frontalpartoftheHimalayaandaroundthe

thrustzonesaswellasdevelopmentofriftsys-

temintheTibetanPlateauSometensional

sh℃ssesarcobservedintheshamangularcontact

betweentheInaficlowercrustandpartiallymol-

tenmiddlccrustandaretheboundaryefIectas

thesearenotobservedinthemodelswith

smoothcontact．

StreSSField

Stressfieldfbrthethreemodelswithlln

displacement（O1mincrement）andlOOmdis-

placement（lmincrement）arccalculatedFigure

３ｓｈｏｗｓｔｈｅｓｔｒｃｓｓｆｉｅｌｄｆｂｒｔｈｅｔｈｒｅｅmodels

withlmcumulativedisplacement・Figure4

showsthestressfieldfbrthethreemodelswith

lOOmcumulativedisplacementForallthefig-

uresｌｏｎｇlinesarethemaximumcompressive

horizontalstressOIImaxandU]cshortlinesarethe

minimumcompressivehorizontalsh℃SSO,,miかＴｈｅ

ｒｅｄｌｉｎｅｓｉｎｔｈｅｆＩｇｕｒｅｓｓｈｏｗｔｈｅtensionandthe

blacklinesshowthecompressionThegeneral

trendofthestressfieldisalmostsilnilarinall

themodels・Ingeneralallthelnodclsshows

colnpressivestateofstresswithsometensional

stressintheftontalpartandthrustfauｌｔｚｏｎｅｓ

ａｎｄｉｎｔｈｅｓｕｒｆｔＬｃｅｏｆｔｈｅＴＨＳａｎｄｉｎｔｈｅｕｐｐｅｒ

ｓｕｒｆａｃｅｏｆｔｈｅｓｏｕｔhTibetanP1ateau、

Ｉｎｍｏｄｃｌ（B）thecompressivestrcssaround

theSTDbecomesvertical，whichisinclinedin

Ｓ００ＭＰａ

●－

。
ト

５３６１ｍ、 、ModeIW

ｓ００ＭＰａ

●－

◎
炉

５３６１，コ Model(B） 、

５００ＭＰ３

●－

Ｃ
ト

Model(□5361句、 、

Fig.３．StressdistributionatlmdisplacemcntwithO､lmlncrementfbrmodels（A),(B）ａｎｄ（C）rcsl〕ectivcly,eachpairofperpcn‐
diclllarlinesreplcselltol（lollglines）ａｎｄｏ３（sllortlines)，tensionalstrcsscsa1℃rep1℃scntc〔ｌｂｙｌ･cdlines．
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500ＭＰａ

ロ､－

Ｃ
ト

'１１V,

5361,1 、
Model(A）

SＯＯＭＰａ

●－

○
ト

５３６粒、 ロModel(B）

Ｓ００ＭＰａ

●－

Ｃ
ト

Modelに）５３６ｋｍ ロ

Fig.４．s11℃ssdistributionatlOOmdisplaccmcnlwithlminc1℃mcntfbl･models（A),(B）ａｎｄ（C）1.cspectively,eachpairofpelpen‐

dicularlines1℃prcsentOl（lol1glines）ａｎｄｏ３（shortlincs)，tel1sionaistresses【11℃1℃prescl]tcdbyredlines．

modelsdecreases、Inallthemodelsthetensional

stressesaredecouplcdfTomtheunderlyingover-

allcompressionalstrcsses・ThescstressHeldob-

servedshowsthatthegeometlyofthestructure

ａｔｔｈｃｄｅｐｔｈａｎｄｈｏｗｄｏｔｈｅｙｔｃｍｌｉｎａｔeinthe

deptheffbcttheoverallstresspattemandfalllting

typc，ｗhicl1iswellobservedinthediffbrentsec‐

tionoftheHilnalayas・Soillconclusion，the

structuresobservedinthcsurfaceofthemodel

clearlyrepresentthegeometryandtheirrelation

atthedepth．

model（A）Ｉｎｍｏｄｅｌ（C）thecompressivestress

atthedeepeｒｐａｒｔｏｆｔｈｅＳＴＤａｒｅｖｅｒｔｉｃａｌ，but

theyagainbecolnesinclinedinthcshallow

depth、Thetensionalstressincreascsinmodel

(B）thanmodel（A）ａｎｄ（C)，aroundtheMCT

fhlIltzones、Sometensionalstressesaredevel-

opedjustsouthoftheSTDintheuppersurfhce

ofthehigherHimalayanrockalnmodel（B）ａｎｄ

(C),magnitudcsofthestressintheupperpartof

themodeldecreasestllanmodel（A〕Tensional

stressesintheHigherHimalayaincreasein

lnodel（C）thanmodels（A）ａｎｄ（B〕Tcnsional

stressmuppersurfaceoftheMCTfaultzones

lncrcasesintheＭｏｄｅｌ（B）thanmodel（A）ａｎｄ

(C）TensionalstressesinthesouthemTibet

Plateaudecreaseinthemodel（B）thanmodel

(A）andmodel（C）

IncreasingUledisplacementffomlｍｔｏ

ｌＯＯｍ(Ｆｉｇｓ３ａｎｄ４）showsthatthelnagnitudes

ifthestｒｅｓｓｅｓｉｎｔｈｅｕｐｐｅｒｐａｒｔｏｆｌｈｅｍｏｄｅｌde-

creasesinallthemodels・Thetensionalstressin

theuppersurfaceofUlemodeljustnorthofthe

MaximumSllearStress（で､､叙）

Maximumshearstress（で１，蕊）ｆｂｒｍｏｄｅｌ（A)，

(B）ａｎｄ（C）atlmdisplacementwithqlmin-

crｅｍｅｎｔｓａｒｅｓｈｏｗｎｉｎｔｈｅｆｉｇｕｒｅ５ａｎｄａtlOOm

displacementwithlmincremeｎｔａｒｅｓｈｏｗｎｉｎ

ｆＩｇｕｒｅ６・Ｉｎａｌ］themodelsthemaximumshear

stress（て､鍼）ａｒｅｍａｘｉｍｕｍｉｎｔｈｅｄｅｅｐｅｒｐａｒｔｏｆ

ｔｈｅｍｏｄｅｌｓａｎｄｉｎｆＴｏｎｔｏｆＭＨＴｒａｍｐｏｆｔｈｅ

models、Increasingthedisplacementincreascsthe
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magnimdesofthemaximumshears位CSS（てmax）ｉｎ

ｔｈｃｄｅｅｐｅｒｐａｒｔｏｆｔｈｅｍｏｄｅｌａｎｄｉｎｆＴｏｎｔｏｆｔｈｅ

ＭＨＴｒａｍｐ、

Maximumshearslress（て､鍬）ｉｎｃｒｅａｓｅｓｉｎ

ｆＴｏｎｔｏｆｔｈｅＭＨＴｒａｍｐａｎｄｕｐｐｅｒｐａｒｔｏｆｔｈｅ

ＧＣＴｉｎｍｏｄｅｌ（C）ｔｈａｎｉｎｍｏｄｅｌ（A）ａｎｄ（B）

Inallthemodelsmaximumshearstress（て…）is

alsoconcentratedinthesharpbendsofthe

modelboundalybetweenthemaficlowercrust

andpartiallymoltenmiddlecrustDwhichis

clearlytheboundalycffbct,

torsinallthemodels・Thedisplaccmcntvcctors

northoftｈｅＧＣＴａｒｅｓｔｒａｉｇｈｔａｎｄｎｏｒｔｈｗａｒｄｉｎ

allthemodels，andareslightlydownwardand

northwardtowardsthepartiallymoltenmiddle

crusLThedownwardtrendofthedisplacement

vectorsincreasesmmodel（B)thaninmodel(A）

andfnrtherincreaseinmodel（C）thanmodel

(B）Thcreareslightdiffbrcncesindisplacement

vectorsinhontoftheMHTrampindifTerent

modeIs．

Discussioms

DisplacementVector

２－Delasto-plasticFEmodelswerecreatedto

understandtheeffectofthegeometricalrelation-

shipsbetweenthemajorthrustfaultsinthe

HimalayaThreesetsofplausibleconditions

weretestedbutlheremaybestillotherrelations

thatneedtobetested・Ａｌｌｔｈｅｌａｙｅｒｓｉｎｔｈｅｍｏｄ－

ｅｌｓａｒｅｈｏｍogeneousandisotropic・Bestsetof

materialpropertlesareonlyconsidered・This

modelingonlyconsidertheelasto-plasticlayer-

ing,theviscouslayer（mantle）atthedepthmay

Displacementvectorsfbrmodels（A)，（B）

and（C）ａｒｅshowninthefigures7and8Figure

７showsthedisplacementvectorsfbrlmdis-

placementatOlmincrement・Figure8shows

thedisplacementvecｔｏｒｓａｔｌＯＯ１ｎｄｉｓｐｌａｃｅｍｅｎｔ

ａｔｌｍｉｎｃrement・Mag団limdesofthedisplace-

mentvectorsareincreaseinmodel（B）ａｎｄ（C）

thaninmodel（A）Increasingthedisplacement

increasethemagnimdesofthedisplacemenｔｖｅｃ－

→Z01nnyyr●－

一一一一一一今一一一

牽聿一一一『｝『一
一
釦
ヨ
ヨ
ニ
ヨ
■
『
一
己

壱
二
コ
二
弐
句
年
■
二
『

凸
宍
・
】
ご
『
エ
ョ
ニ
｜

鈩
二
■
ニ
ヨ
ニ
ヨ
■
『
■

タ
ニ
タ
ョ
ヂ
ニ
ヰ
■
『
＋
可

一
一

一
一
一
一
一
一

一
一
一
一

一
一
一
一

Ｃ
ト

５３６ｋｍ 、
Model(A）

→２０ｍｍ/yｒ●－ 》一一》一』・巳。。 ￣

一議一一一征 一口｜一宮
一一一一一Ｃ

ト

ロ５３６粒、 Model(B）

→２０ｍｍ/yｒ－－－
－－－

●－

一

》一一一一一
一一一一一一一

Ｃ
ト ｡－‐＝￣。－－-－－－－－－－－－－－－

536ｋｍModelに）

Fig.７.Displacementvcctorsa【lmdisplaccmcnlwithO」millc1℃mentlbrmodels（A),(B）ａｎｄ（C）respcctively．

、



1４ MatrikaPrasadKoiralaandDaigoroHayashi

－２０ｍｍ/yｒ
●－

ｼﾞグ

葵菱萎篝
P'▲｢Ｐ

競日鵠451国ｌＬｉ
しし▲少少▲少｣▲△▲ゲタ
少少｣ｹﾀ▲▲､少ｸ▲ｸﾞｸ

ﾚ,少少少△△▲の－▲品夕

Ｐ′"▲ひムムム▲▲▲少ムタ

ヨ;ﾖ雪葵望自;ミヨ

Ｐ

tt滋iノ
ニェニニニニ＝

》一

Ｃ
ト

536ｋｍ ロModel(A）

－←２０ｍｍ/yｒ
●－ －＝＝.

J蕊露鑿鑿薑
〆〆

ゾン

〆〆

ゾン

〆
〆

←Ｃ

一一一一一一一一
一

一一冒一》一雫》Ｃ
ト

５３６ｋｍ Model(B） 、

－２０
●－

”

IjriiiH麹liiiiiil篝ＩＩＩｌ
－Ｌ－Ｌルータ
ー夕▲夕

三二三三。
ト ￣￣ダニ夕■￣■ゴゴ℃■。‐－－－－－－－－－－－－－－－－－－

536ｋｍModel(ｑ

Ｆｉｇ８・DisplaccmcntvcctorsatlOOmdisplacemcntwithlmlncrcmcntfbrmodcls（A),(B）ａｎｄ（C）respcctivcly．

ロ

significantlydeviatestheresults、Thclnodels

withsmoothlayerboundarybetweenthemafic

lowercrustandpartiallymoltenmiddlecrust

werｃｃｒｅａｔｅｄｔｏｔｅｓｔｔｈｅｅｆｆｂｃｔｏｆｓｈａｒｐbending，

asstatedearlierthereweresomceffectonthe

strcssfleldandmaximulnshearstress（て､鍬).But

theseeffectswerclocalizedonｌｙｏｎｔｈｅｓｈａｌｐ

ｂｅｎｄａｎｄｔｈｅｙｈａｄｎｏｅｆfectonotherpartsof

themodeL

valuesfTomprevioussmdies，Modellingresults

revealthatthrust/faultgeometry，theirdeep

crustalrelationsandhoｗｄｏｔｈｅｙｔｅｒｍｉｎａｔｅｈａｄ

ｅｆｆｂｃｔｏｎｔｈｅstressfield，displacemelltvector，

shearstressandexhumationThclateralvariation

ofthestressorientationandsurfhceexposureof

fault/thrustandlithologicunitslnaybetheex-

pressionofUledeepcrustalrelationsbetweenthe

ma]ｏｒｓｔｒｕｃｍｒｅｔｈｅｉｒｇｅｏｍｅｈｙａｎｄｈｏｗｄｏthey

tenninateatthedepthSothealongstrikevaria-

tionintheHimalayamaybethemanifbstationof

strucmralgeometlyandtheirdeepcrustalrela-

tionships＿

Ｃｏｎｃｌｕｓｉｏｍｓ

２－Ｄｆｉｎｉｔｅｅｌｅｍｅｎｔｍｅｔｈｏｄｗａｓｕｓｅｄｔｏａna-

lyzethestateorstressanddeepcrustalrelation

betwcenMCT，ＳＴＤａｎｄＧＣＴ・Elasto-plastic，

planestrainmodelconshainedbythenorthward

convergentdisplacementboundaryconditionwas

usedtosimulatethestressfIeldYoung,s

modulus，densiU，Poisson,ｓratlo，yieldstrength

andstrainhardeningwereusedtoconstrainthe

matcrialpropcrtiesofdifTbrentlayers、General

valuesfbrtheseparametcrswereselectedfTom
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