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Abstract

nyleighwavesneusedintomognphi:hwcrsimhoobtaingrmpvdocitymapsof&nkia
QOrE-160°E and 20°N-70°N), Thcpedodnngcmdiediswwmmds. Seismograms used for
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division as devised by Ren et al. (1986) in China. hiscommm]ylgl'eedlhnthcAsiancmﬁmntmw
namaﬂtdmeﬁmdnmﬂuomﬁmnMﬁagmen&Mshﬁnﬂd.l%Colmww).The
gedogica!lynnciemAngmmwncanbevicwedastbccae.amndwhichthcAlmids.awidebcltof
Paleozoic subduction-sccretion complex (Sengor et al., 1993), developed. The Altaids is bordered og
!hcsmthbyn?lbmoicwMesmoicmlﬁsimmnuethuhnsimebmunemtﬁvcaogmkm
sometime during the Cenozoic. Thiszoneincludesd:efd!owingmwmins:TienshminKymyzmn
andmternChmmthenaﬂldTaﬁmbnsh,BeishmmutheMmgoﬁmbaﬂe:demshmin
northeastern China, TbethOﬁm-Katmphtfam,oanposedofaseriesdecambmnblocks.
d:eTuim.theAlanShm,IheOrdosandNaﬁChimPlnin(Fig.l).amundedainbyPreumbximbase-
mcnnthwcbbchmsepmwdbyprmﬂyxﬁvesmmandtththﬁnaMimeHis
undergoing extensional tectonics (Nabelek et al, 1987). South of this platform is the Paleozoic-
Mcsmoicamuealmgthel(lmllmmdtheAsﬁnTaghmmnuinchain(nathofd:eTibe(anphtuu).
anmshmOnthdtheQaidunbasin)minnlingdusmCIﬁm This is the suture slong which
TibctanddneSmﬂ:(himblockueattachedtotherestdthecmﬁnmL Except Qinling, the other
parts of the sutre has been reactivated. 'I'hewestern'l'lcnshmisaveryacﬁvewctan.iczone.with
intenseseiﬂniﬁty.hneastunTnnshm.abeltofbasimmdrmgu.hmnchhsso(Flss. 1 and 2).
'I'hcswthcnimblockwucviie.nﬂyluac.hodwlhemstdAsilinPumim,mditismedthelem
scﬁvemasinChinn.exoeptuitsusmedge.espedallymuTliwm It is underiain by Proterozoic
to Mesozoic basement. T‘hcsoutbunTibetanblockwumﬂedtonmhemTTbetincuinemc
andﬂnimpingemmtdthelndianplalealonglhefﬁmalaymfrml!haxstmedabanﬁﬂymiﬂimm
agohndledwlhefamaﬁmcfﬁbetanddnmgdngcm&mnulwctmicsofthcwhole&sthﬁm
area (Molnar and Tappocnier, 1978). As shown in Fig. I, many tectonic units are associated with dis-
tinctlopographicalcxpwessions;thlmﬂ:eAnguammdwan-dAsimfoldbclt.tbcTadmbasinm
all easily distinguished

Thescisnicityshowninﬁg.anecventswithm, >45mpa'wdintbehtlim.inm-yDeﬁumina-
tion of Epicenters {PDE) by United States Geological Survey between 1977 and 1992, By comparing
thcseismk:ityind:ecmﬁnenulmamdthctopographyasshminﬁg. 1. a close relationship
between them can be seen. lhcchwemfmnthehmir-ﬁbetphtemeastwardmthcplainsinmm
Gﬁnamdmnh-mﬂnmudtotbewesmSﬂmimplninsmdthcAngmhighlandismhe:graduai:
thcseimnicitynmmmmnlsogndmuyﬁomtheﬁbet- 'nbm‘dcrwwmdthenathandnmheast(ﬁg.
2). But where the topography terminates rather abruptly, s it is north of the Pamir-Tienshan, the
scismicity also terminates relatively sharply. A few conspicuous seismically quiet areas can be dis-
tinguishedinmmgthcimcnsdyseismicbelts;theseindudethgTarimbnsin.tthrdos.d:eAlaShnn.
the South China block, etc. Except for the South China block, these are identified as relatively rigid
blocks that remain oearly undeformed among intensely deformed regioas; they are underlain by Precam-
brian basement as described above. TheSmthhinablockliesinthestmsshadowmandisnot
seismic in general,






mployed;theﬁmcspnnsusedmmhwdmthewnﬂabiﬁtyddmwhcnmeymmqu&ei With
thetunpauynbemnmxy.whad.fatheﬁmtime.extmsivedminwmlwnba Data from 30
evmtsmcaﬂeduthcmyﬁomlu]yl”lwlumlm“ueused. All the events chosen for this

Tomographic Methodology
To invert surface wave group velocities we applied a technique developed by Ditmar and
Yanovskaya (1987) and Yenovskaya and Ditmar (1990). This technique can be considered a generali-

Inpmdmfa'inversioulmgrmpmveltimestj forsewnlﬁmdvah:csT__m =1 .M. of peied T
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+ and the valve of a was taken to be 0.5,
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The sampled dispersion curves are shown in Fig. §. Of these twelve sites, we were able to find deep
seismicmndingmaﬂtsnsixddnsepoimstocmsmintbeMohodepths. The results of inversion
are shown in Fig. 6. lnthispapu.aﬁtanognphkmultsmobuimdmmingmismmpicmodcl
of the territory under study, previous experiment with anisotropy modeling did oot yield significant
result (see Paper I).

The velocity maps (Figs. 4a-¢) show that, in general, the Rayleigh group velocities are high in the
nathempmd‘thcminSibeda,and:heTibetplawauismecenuofnlowvdocityclom'e.'Ihm-.
are many details in these maps that can be discussed in terms of tectonics, To facilitate our description
ddzmpsandthevelocitymodek.mshﬂdividethismin&scvmsub—mgions. More attention
slnllbcgiventowcll-zesolved(widlhngth<1an)umnotdiswmdinpapcrlandmwhue
imagesmuoﬁocablycnhamdovcrthosedl’apul;thosemaswellresohedinPuperlwinbe
reviewed for the sake of completeness. As can be seen in Figs, 1 and 3b, the Urals are on the edge of
bcuermolvedmandtbcEastEmtpeaanalfam.htbcnmhmstemcawofarmps,isnotwdl
resolved at all and thus we will not discuss it bere. The general tectonics described below is based
mainly on Zonenshain et al. (1990)md$engoreta1.(1993)fu'thcnmhernpmofthcsmdyueaand
oa Rea et al. (1936) for the southern part.

1.  Angara craton

'lhcAngmcmm(Fig.l)isnlsocaﬂedd:eSibcrinnplatfam(Zonenshainetal..1990andEga'-
kin et al., 1987, The craton is by no means uniform based on surface evidence. Rocks in the shield
mashtveiso(opicaguasold|s33m-3650Ml.mdas|wholeitpmbablybccmenconﬁnenul[nnd-
mass about 1700 Ma. Sign.iﬁcmﬂy.invadmspmaftbemlm.!hcmweextmsivecpisodescf
intraplate magmatism in Paleozoic and Mesozoic, flood basalt extrusion {255-245Ma} and kimberlite
emplacement in Late Paleozoic and Mesczoic. Velocity models obtained along DSS profiles in this
arez (Yegorkin and Pavienkova, 1981; Fgorkin et al., 1987) show that it is underain by crustal thick-
ness varying from sbout 45 km in the central part of the craton 1o about 35 in the Vilyui depression in
the southeast (Egorkin et al., 1987). Thisa:uisnotkmwntobetectmicauyacﬁvehmocmﬁme;
suncd'theepiccnmshowninﬁg.2myhnebeen?eaoeﬁﬂlewExplosicushots(Nbchicetal..
1993).

Thctunogmphicimagesmvedﬂlcmwuwbemamaofrelaﬁvelyhighgrmpvelocityfm‘thc
period range of 30-70 secands. “ﬁthtthohodepthcmsu'ainedaMBkm(anavcmgedcpthbasedm
Egorkin et al., 1987), the inversion results ("65.110" in Figs. 6, and Table ) gives an sverage upper
crustal ¥y of 3.41, lower crustal Vg of 3.75 and an upper mantle V¢ of 4.61 km/s.

2. Central Asian foidbelt

ThefoldbeltissinutedtothewestoftheAngmcmoumdcast(flthrais(ﬁg. 1) and it is
badcredmthcsanhbyﬂn'ﬁcnshm. Itisno(dlhalwhi.letht:ncrthcmpaﬂoflhismisa@o—
graphically flat area, the southern part rises gradually toward the south (Fig. 1). Sengor et al. (1993)
decmhtobeapmcfdnAluid&famedintthdmdcasamﬂtdmsivecmmgm
betwecnlheAn,gunmmandNotth(lim(chcmhﬂnctd.. 1990). It includes fragments of ancient
massify (1800 Ma-1900 Ma), oceanic complexes (1200-600 Ma), mrcs, etc., and they were aggregated as
8 landmass in lare Paleczoic, Thcreiswidemefmmmﬁvaﬁmdminghmplbozdcmdeady

I S
'



Mesozoic, Inmdmmwnbs.theMﬁunpmhnmpresenﬂyw&veushmbyiuhckd
topopnpbicexmudmandxisnk&yﬁp.ltﬁﬁ.bﬂ&nﬂﬂhunputmmemﬂxmm
bade:nf(hinamdlhcbadudesoﬁn.theseimidtybecanesnoﬁceable. _
Aldnnghthhuuisgeologiaﬂyywngummthehgmanmmdhuadiﬂemnmkai-
gin.bgethe:wixhthemm.dncsetwoumsfamthehighvdocitycaeof&msi; In juxtaposition,
thcfoldbelthlsevenlslighﬂyhighe:velocitythmthndthcﬂ.ngmu‘lmlscanbesemespechlly
in Figs. 4¢ and 4d. The sampled group vel 'tymshowninﬁg.S("&S.llO").mgetbuﬁfhthnd
theCcnmlAsimfddhelt(‘GO.SO").mthehighestinthemdym With the Mobo constrained at 40
hn(Egarh'neul..l987).dwlm1geuppumalvelodtyis327hn/s.dnlowaule,is3.86
and an upper mantle Vy of 4.63. MvdociﬁcsmoanpamblcwthosemdertheAnganmm
3 Lake Baikal and Mongolia
thlikdmdegoﬁabeImgmtwodiﬁeRmmamkptwmsbnedmgedogiulhinay.
WhileLathaihlliuwithintheBuyhlid@c.lcolﬁsimmamumdingtheSibaimpluformthu
wufamedsomewhueaﬂiuthmlhcAluids.MmgdjgiswithinlheAluids(ﬁg.l). It is well

Vs of 3.49 kn/s, a lower crustal Vs of 3.75 km/s and an upper mantle Vs of 4.3 km/s Lake Baikal site
("53.108" in Figs. 5 and 6; Table 2). At the other two sites ("48.103" and "45.100) along the group
vehcnyhigh.dnepwimhpuﬁﬁngmﬂnmmwﬁhbhmmemwﬁmwaswmed;m
ammldlickmsscsohaimduegmwrmmmduaummbmamdﬂnnmwmdmehigh
group velocity area, the group velocity curves may not have been Properly sampled,

4, NonhcastSibu-ianFoldSyslnm
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Cruaoemsmclmgemost]robahlymiahdwilhamhdwtimsym

The resolution of the tomographic images (Fig. 3b) deteriorates in eastern Siberia due to rela-
tively sparse raypath coverage. At?Osecmdslhcnarthe.mpartoftheVuhoyanskmminsappeum
benmhﬁvdybwvcbdtyhmhﬂdnﬂahupeﬁods,itismdisﬁngukhabhﬁmthecm
edgpdtheAngmmmhuﬂ:eSikhme-Aﬁnbeltisahighvelocitym No velocity inversion was
made for the Northeast Siberian fold belt because of the low resolution of our results. We inverted the
Sikhote-Alin curve ("50.134" in Fig. 5) without constraining the Mobo depth, and the result is shown
in Fig 6 and Table 2. hhunmhﬁvdythincuadSShnmdlowuppammﬂevelod&yd439
km/s.

5.  Tibet and Southwestern China

mmwmkmpmddﬂmhmummsﬁvdymmm&m&c
and earfy Tertinry, The formation of the plateau probably occurred after mid- to late-Miocene, and it is
pomiblethatmajaupliﬂoccumdinPﬁoome(Shack:ltmnﬁChmg.l%s). Currently it is still a
ve.ryxﬁvemmndmﬁeqmmlngeeuﬁthcsmitsinmimespedzﬂywwudtheswm.mdthe
background seismicity is also fairly high (Fig. 2).

Thebwgrwpvekxityfeaumminodwimﬂnﬁbumphmmdimmmmgmdan-
inate all tomographic images (Figs. 4a-c). At 30 seconds the Rayleigh image (Fig. 5a) exhibits an
exnnsivelowvelocilyfumthatowe:sthenaﬁnmﬁwmphwauaswel.lnsalargepaﬁmdthc
wesmmTaﬁmbasimmerh&mMghmistmnmhunPﬁsmmdwmmYmmmd
station KMI (Fig. 1). Canparismsofthetopogaphymdlheywpvelodtyimagesshowlhatuw
seoondsnndlmgcrpuiod.theemlmdg:mpvclodlylowmhlnmﬂwdth:hcmdimcfthcpla-
tean. Hm,muthcsmmanmargimm:hcwphyhthehikaighmpvdmhy
increases rapidly. inscand:egrwpvdodtygndiauismepuinthennhmmintheeqst'mdﬂz
nonh.mimickingthewayd:ewpogmphychmgesinlhesem The exteasion to the wst is evidently
n-.lstedtothePamirs.hnthemsdmimdewriminthcmthwestcawdthehnmmmme
exact shapes of the contours cannot be evaluated. Themascfthelmstvelocitycmminﬁgs.
Mmmauunlmgupeﬁodgwimmmmsecﬁmimusmglypimmmecmm
splits into two at 70 seconds. Withthcshearwavevelodﬁcsintlwcmstalmduppermmdecolumn
pmbablyf:irlysimihrmthcphmﬂ:eshapecfﬂ:cgrwpvelocityminimumnﬁ()mdm
seconds reflect the crustal thickness in Tibet (Paper D). At periods of 40-70 seconds, the Tarim and
Qaidambasinsareintheg'mpvclodtygmcﬁemm

Our tomographic images are quite comparable to those of Bourjot and Romanowicz’s (1992),
Howcvcr,inthcirwa'kthclowvelodtyfummsaresemtopcrsistuptoGOsacmds.butasshownin
Fzgs.4a-c.wsaeitnt30-70secmds.ﬁbeitthemiss:mlhrazmmdsthmushmmpaiods.
But with more paths available for our study, more details within the plateau start to sppear.

Thesampl.edgmupvclocityan'vefor'I'lbet('33.87”inFlg.5)i.svcrydiﬁ'c:emﬁnnlheod:e:
curves, Tbmpvdmiumekemﬁaﬂyﬂatbcmwmwm In comparison to the
'pmepnh'dkpusicnanvudkngmd’l‘eng(lm;mmﬂﬁ.ﬁzvﬂwmcanpambleu?oo
lwouds.b\uunvalmuebwuukngcrpeﬁod& The group velocities of Chun and McEvilly (1986)
mﬁpiﬂcmdybwmnmvﬂwummmmmmemvdmiﬁampuabhwmn
: ‘#* B

R

‘Qll',‘ ’

,;;, : (‘ .
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70 seconds. Thennmnminedinvasimmultsmlﬁ'inf‘i&G)sivelMohodeplthOkmmda
very low upper mantle S velocity of 4.23 km/s. Tthvelodﬁuwixhindleuustd'SJShnl:u'ellso
low. '
6.  Tarim Basin and Tienshan

‘IheTlrimbuinislocawdinthesoudnnpmdtheAhaids(H& 1); it is topographically quite
dis&nct.lslmllﬁvelyﬂudesminlmmghighmamm Althalghthcoldcstrockscxpmedinthe
baﬁn(mnmnmudhﬂmdmgnmnmfmomsedimemaqmbdcﬂbmi&mumh
BaﬁnkmdmbemdahhbyAmhngmMgedﬁmmuopsmtbeﬁmdt&buin
(Ren et al., 1986). Remmnmgmhmdyundcfomedwhlhnﬂshbmnsﬁbﬂmdwemrushm
mmbjeaedwmmmsN-Smin.ﬂuTu&nhubemhmwdwbeaﬁgidblmh The area is
seinnicallylnsnc&veLhmthesmumdingamsushowninﬁg.lbmanE-Wmikingfau]tism
d:rmghthedesensmd(RemoteSensingLab.lWS). Chvitaﬁonallyitappearsasawell-deﬁneduu
d'rehti'velyhi.ghBaxguerlmﬂies(PlperD. nisﬂlanfaesanewhnmrprisingthnhrim.withits
east-mdimsimontheorduaflﬂl)kmnndnmh-sauthwidthincxocsafsmkm.doesmthave
.mmmmmum@mmm.mmymmwaumm&m
msduﬁmthutismlheaﬂuofmhn. Infactaswepoimedaulbove.southmstmdmwm
'I‘arimisnmgioud'tchﬁve.lybwm:pv}docitymdformsupmdthenbetlowmvelodtym
malyfaRzyleighw:vesuw.w.SOMGOwcoudsﬁp 4). Simihrresullsweobuinedby
Bourjot and Romanowicz (1992), Tmshmwasappumﬂynpmd'lhtehleomicmm. The
wcsu:mmcﬁmdinsmdtﬂingmthekusdmandaimsebadu.isvuyacﬁm.

Becausethe'l‘aﬁmbasinisinnregimdgxmpvelocitygradiem.mdidnotmempttommt

7. Eastern China

Q:m:mhhagedlogethuin&unim(‘imgeul..w%). 'l'hcblsmoftheSwthChimphd'a'm

ullChina.nearTniwmp'obaNyreImdmthecoﬁiaimwctmhthue.
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Indwmvekxitymaps.&spechﬂyinﬁgs.%—d.ahi@grmpvelodtygnd.'mninelsmm
(himisnee.ntoextcndﬁmjustemdegdhtomth(him. This gradient is nearly coincident
with the gradient in the topography (Fig. 1) and in Bouguer gravity (paper D: this zone is traditionally
tal:cnasthcmnsiﬁonaamwhichtheMohodepthchmgesnpidly(Wmsmde.lm.
R:ﬂecﬁmandre&acﬁmproﬁlesinthism(ngmde.l985)showdmthecmstisrelnﬁvely
thinwithtthohonnbwt32hn:itisasharpdeausefmmIhe40hnthickcmstwestofthetnnsi-
tion. Inan'tomographicimages.lheth(}ﬁmPlnin(ﬁg.l)eme.rgesasaxegiouwithrelatively
highgrmpvelocitya:ﬂseconds(ﬁgs.%)mdtheregionhmdenswestwarduSOdeOswondsto
h:dudetthrdosplatt‘am(canpueths.l.%mdk). The dispersion curve for the North China
Plain area ("38.117" in Fig. S).Showsthnﬂlegrwpvelochyrisesshuplyunﬁ]a)monds.md
beyond that period the curve flattens. Thus.lt?Osecmds(Flg."e)theNa'thﬁmplainisnolmgu
a noticeable high velocity area. Withﬂ:chxodepthconstminedatJZhn(ngmdmo.wSS).d:e
resulting V; indlcuppcrcmstisfamdlobe3.2lhnls.&m!ofthclowua‘ust3.72mdthncfﬂle
Uppermost mantle 4.33 (Fig. 6, "38.117" and Table 2).

gedogyterguagrwity(‘PaperD. Fasoulh(himu:edispersionaneobuinedinthissmdy
(“24.110"inF13.S)isfaidyclosetothudWeir(wSZ)mdd:econsminedinvmkmwiththeMd:o
dcpthn33hnyieldsanuppermmv,; of3.32hnls.thatcfthelowercmstat3.40mdthatcflhc
uppermost mantle at 4.27.
8. 3-D Inversicn result
th.7showst.th-waveveIocitydism'butionatwhn.resultingﬁ'omn}Dinve:sionofﬂ:e
tomographic maps (Figs. 4a¢). Becsuse the mversica is dooe on 8 fairly coarse grid (sse Methodol-
Osy).tbevelocitymapobuinadishighlysmoothed. Famostoid:emmthismnp.ﬁg.?shows
thcvelocityintheuppermamle,butinTibet,tbeS-wnvevelocityncarthcboucmofﬂ)eaustis
shown. Atd:eotherdepth.thecummreszﬂfsmtoonoisyfaﬁmherswdy.

Discussion
Thegxmpvelocityimagesat30to70mcondsobuinedﬁunlanographicinversimdadmscly
dism"bubdmdisp«ﬁmdamhmmm&msiamvﬁdcusmpmscnudmsofthequesca.lccrust
and upper mantle structures. Thcresolutionofthcmapsarenaunjform,bcingbcttcrin(him.whﬂt
the modem digital stations began operation earlier than in other parts. However, the inclusion of analog
dats at stations in the former Soviet Unica, equipped with Kimos seismometers, was important for
fesolving better the details in Siberia, In contrast to global tomographic studies (for example,
Romanowicz, 1990.Monmgmrand'ranimow. 1991), where the resolution length is on the order of
l(X'.Okmorma'e.theimnge:pnscmedinthhplpm'.withspaﬁﬂnwoluﬁmd3wsmhninnnnhd
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wmognphkhmgushwnhﬁgs.“emowmmmmfmmkfemwim&epm-
tures, Wimmepeﬁodmﬁngﬁommwmmds.themmindm&nﬁ:ﬁmdvdocky
mnnesincheloweraustmduppamostpmd‘dwmmde. Besides defining the stroctural units in
Iennsds;mupvelocity.tbeimagesdsonvealsomefelmmthatmnashowninmrfwegedogy.
Furthermare, through coastrained or anconstrained inversion of the group velocity dispersion cucves
duivedfmmthetomographicimaga.&neavenge S-wavcvclocitydtheuuuanduppe:mmﬂeuby
locations are obtained.

with observations in Precambrian terranes in Scandinavia and elsewhere (Snieder, 1988; Calcagnile et
al,, 1985). ThAngmanm.wgethuwiththeCmnalAsimfddbelLlPabomiccouisimcanpleL
form the high velocity core of Asia, TbeCenu'alAsianfoldbelthasthimmmdthaefaeappem
nsthemwiththehighwm:pvelodtyindnimages(ﬁgs. 4). We note that the Angara craton
nnduwemﬁgniﬁcamexbnsimmmchbmokmdhkmokmdhmmhighuwamehudm
(Fig. 1), resulting in # thicker crust. 'IhcyamgerCenmlAsianfddbehhasnothadsigniﬁcamm-
tonic modification since its formation (Zooenshain et al., 1990). The absence of neotectonic activity in

curves for the Angara craton and the Central Asian foldbelt yield relatively high V; in the crust and in
the upper mantle,

although the group velocity inversion results give & much shallower Moho. Lacking constraints at the
shorter period range could have biased our results towa:dlowc.rvelodtiuinlhetmmmdthcmfm
shallower Moho,

tially, Although little geophysical data are available in this arca, Russian and Mongolian geologists
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Windley and Allen, 1993, for a review). Immediuelysmthd‘[akcBaih.Lthuemmdwth—
soulhsuikingﬁﬁs.&:eﬂobmd.Oheﬁc..huﬁmhcrsmth.downm%'S.&memmlyafew:hxt
and narrow grabens mapped, Howwer.then;qofhighvelocityneaﬂyonincidcswithﬂpmcfhe
Ceaozoic basaltic (Fig. 8; Windley and Allen, 1993). Our data is consistent with the existeace of n
“asthenosphere bulge” in this area. 'IbthaikalmdthcomudMougoﬁmsmmnescombincw
formoneofthemaja'acﬁvetcctmk:elemem"ithinthe&msimcmﬁm

mlowvdocityemh:mismisuhibiwdbydnﬁbcunphmu It represents the most
mhemwpogaphymdn&thmmmbanfmmumhmbecnunduinmhvesdp&n
(Hira, 1988; Beghoul, Barazangi and Isacks, 1993; Zhao et al,, 1994). The recent 1991-1992 broadband
expaﬁnmxouthcphmau@mseul..lm)mmdnmmmdanfaoewnvedaudsniﬁcmuy.
Asnn:sult.Ihcspaﬁalrxoluﬁonofthcgrwpvelocityimagwfcrﬂ\eplueaum(ﬁgs.h-e)islhe
shortest. Thenyputhsindnmh—muthdirccdmhnwcver.msﬁﬂmhﬁvdylmkin& In that it is
extremely difficult to deploy stations in the Tibetan interior, tomographic studies will probably provide
dnb&dchamewmolvethchudvadaﬁmsdwucmwithintheplmm Our results already
showﬂmsoud:emﬁbet.ncartthmgbommandtheHima[ayas.isaregiouofmlaﬁvelyhighvdo—
ciﬁm,incomparismtotherestd‘thephm This result egrees with that of Jobert et al, (1985)
obtained with instruments in southern Tibet. Asfuas&ninwdadﬂlephteauiscmrned,i:
appcusthntheplamauhasnbowishapedesowithirsboaominomm]ﬁbeL Its extension west-
wa:dtowudthc?amhsisquitcclcaﬂyexp(essadinﬂnimages. The unconstrained velocity inversion
fortbcTibetanplateauyielckmwuageMohodcpthofﬁOkaable I). It has very low crustal velo-
city and low upper mantle velocity.

ThecxtensimoftbcﬁbeunlowvclocitylmdersmtbcmTaﬁm.supposadtobcafaidyrigid
Precambrian block, is quite clearly shown ia Figs, 4ad. Tarim is not very active, seismically speaking,
butt.hewesmmpmislmowntohxveanE-Waicnmdactivethrustflult(e.g,.Rmetal..1986). Thus,
nlﬂaoughitmigh:bearcgionwithgedogicaﬂymiembmcm.itisacum.nﬂyacﬁvem Judging
ﬁ'cmthcfwtthuwecmrwolvemernpidlyvaryhgfeammsmchasthelransitionﬁmocnu'alto
mdmnﬁbemegraduﬂmmdlhisUMdﬁmﬁcmﬁbetan‘imism It is also observed by
Bourjot and Romanowicz (1992). hlppcanlhuwmmicacﬁviﬁcsmder'ﬁbetisswudingtothe
neighboring areas to the north.

WehavemwdwﬁalhattheTmhmfoldbekasustdlmgiuuicSTE(P'lg.lmdPapch
hnodoeablydisﬁna&mthemempminthuwhueasthewempmmemhse&umm
with low Rayleigh wave group velocity, the eastern part is an area of relatively high velocity. This
feaunememsmbccmsismﬁdnheobsuvaﬁmthntlthwgimmvitylow(Papc:Dnsociawd
withmtemﬁenshm(lhe-lSOmgaleonm)lermimlmﬁnm. Also, as noted earlier, the Tienshan
hﬂeisacm.-.UynE-Wsuikingbasinmdungepwince.wimthepmsmoftbcmb-sulcvclhrfm
basin as the lowest point. Evidently, this is a deep-seated feature, with a thin crust underneath, result-
ing perhaps from north-south tension. Thesciunicityc{wcsm:nscctidetnshanismhuhighwith
htgcdnustcvents;incontnst.emTwmhmiznavuyseLmic(Hg. 2).

Theinauseingmupvelaﬁﬁesofbothmekayleigheastwudmlosw is clear in Figs. 4.
mumdwmmwﬂlywizhthnshwnindanmsmvitymapChperD. In the eastern half of
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Figures

Figure 1. Topography of Eastern Asia based on the ETOPOS topographic databese with generalized tec-
tonics superposed (after Sengor et al., 1993 and Terman, 1973), The numbered features are (1) North
OlimPlnin.(‘2)'l‘he0:dosl’hd0tm.(3)theAln&thlock.(*l)TheTuimBuin.[thesefan.hogelhe.r
with North Korea, are often collectively called Nocth China-Korean Platform], (5) Qaidem Basin, (6)
Titctan Platesu, (7) Sichuan Basin, (8) South China Platform, (9) Sung-Lisu Plain and (10) Tienshan
The locations of seismic stations used in the study are shown as triangles. Station CHTO is below lati-
tude 20 at longitude 100 B, The HIA, MDJ, BJI, LZH, WMQ and KMI are part of the Chinese Digital
Scismogmph'x:bktwak(CDSN).'I'hestationsintlnfoanovietUnimmdMongolia.emptARU.
KIV.GARmdAAK.whkhmmwapandmeGlodedmkNWGKmmﬁmembﬁshedby
the former Soviet Union. Notbc&umydtbemicnnitsslnwninthisﬂgmmcleaﬂylmod-
ated with major topographical features. The Tibetan Plateau is the most prominent feature on this map.
Some of lesser features can be scen in this map. For example, although the eastem section of Tienshan
soutbcastdWMQsmionisaocnﬁnuaﬁondthewm:n'l'mnshan.itismﬂyabasinandmnge
area with its lowest point in the Turfan Basin (-280m). The Szechuan Basin (#7, the bluish area north
dﬂﬂm&n)hmnmmdedbylmmmnm The general decreass in topography
from Tibet to western China can be clearly seen. The dismonds mark the location where average
dispe:simanvaueomsmmedmdmedimensicndvelocitymobuimi

Figure 2. Seismicity of the study ares. Data inclode epicenters of all events of M>4 from 1977-1992
published by USGS in the Preliminary Determination of Epicenters (PDE). The epicenters are marked
as circles,

Figure 3. (a) Path coverage for this study. Along most of the paths both Love and Rayleigh waves are
svailable. For different periods the coverage varies slightly. (b) Resolution of tomographic inversion
results for Rayleigh Waves at 50 seconds.

Figwe 4. Rayleigh wave group velocity tomographic inversion results for (a) 30 seconds, () 40
seconds, (c) 50 seconds, (d) 60 seconds, and () 70 seconds. Note that a different velocity scale is used
for each figure,
ﬁgnes.(hulpvelodtydau(poims)obuinedbyukinganaveragevalmmndﬂlepointsmarkcdby
dimmdhﬁg.lmddan&eﬁcmvesuhhbdﬁmimuﬁmmodek.hnumbasinexh
fnmccmespondtoﬂnlaﬁmdemdlmgimdeofﬂnsmplh:gpoint.
ﬁgmtﬁ.Vclodtymmmobtaimdumlvelocaﬁusshownhnﬁg.1.'Ihenumbe.mineachfmme
corespand to the latitude and longitude of the sampling point.

Figure 7. S-wave velocity at 60 km depth, obtained by inverting the group velocity maps.
F!au:e8.TheIacationdthehighgroupvelocityfeauneincentralMongolh(deﬁncdbythe3.6md
3.7 km/s contours, and its relation to the occurrence of late Cenozoic basaltic volcanics (after Windley
and Allen, 1993).
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Table 1

Inversion Parameter and residuals for different waves and periods

| Period | Namber of Average velocity | Average residual
Sec paths km/s Sec
30 1165 309 k)
40 1158 130 2.0
50 1109 345 295
60 935 158 24.7
70 511 163 218
Table 2 Velocity Models, * denotes constrained inversion result with Moho depth fixed.
W. Siberian An Baikal E Russia* |
depth velocity | depth velocity depth velocity | depth velocity
0. A7 0. kX)) 0. 349 0. 342
20. 3.86 22, 3.96 18, 375 18, 353
40, 4.63 43, 4.61 3s. 430 35. 4.39

Pamir W. Mongol.* C. Moagol.* Japan Sea*

de velocity | depth velocity | depth velocity | depth velocity

0. 3G 0. 343 0. 257 0. 3.02

25, 3.52 22, 359 3. 3.74 4. 331

50. 430 48, 429 48. 4.54 16. 4

26. 4.36

[ Tibers S. Mongol.* N. China S. China

depth velocity | depth velocity th | velocity depth velocity
0. 2.24 0. 3.00 321 0. 332

29, .37 43. 437 4.33 33. 427
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