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Abstract: A workshop on “Structure and evolution of Eurasia (super-) continent”
was held on 23rd February 2004, at the National Institute of Polar Research with 29
participants. This provided an opportunity to review the history of amalgamation and
breakup of past super-continents in the Earth’s evolution, and speculate on the
possibility of future super-continent formation. The largest continent on the present
Earth, Eurasia, has been formed from an assembly of several sub-continental blocks
including Asia, India and Europe, etc: it is also considered to be the nucleus of a future
super-continent expected to form 250 m.y. after the present. In this workshop, several
interesting topics were presented regarding the formation process, structure and
dynamics of Eurasia, in particular in the deep crust and upper mantle. The first half
of the workshop covered structural geology, shallow and deep seismic structure, and a
simulation model of the Himalaya-Tibet region, known as a typical ongoing continent-
continent collision zone. Inner crustal deformation of Eurasia was demonstrated by
a newly developed Discrete Element method. In the latter half of the workshop, the
possibility of formation of a future super-continent in the Western Pacific Triangular
Zone was introduced with geological interpretation associated with an origin of the hot
super-plumes. Seismic tomographic studies, particularly in China, which have
revealed interesting features such as low velocity anomalies beneath the volcanic area,
together with the presence of subducting Indian plates beneath the Tibet region were
introduced. In the northwest Pacific region, remnant subducted slabs of the Kula
plate have been found by local seismic tomography. Finally, a review of continental
dynamics from gravity studies, and broadband seismic observations in the Baikal rift
zones, were presented associated with the tectonics and evolution of central Eurasia.
The formation mechanism of a hot super-plume in the deep interior of the Earth, such
as at the Core-Mantle Boundary, together with an upwelling process into the upper
mantle, were discussed in relation to the development of super-continents.
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TERGETE PR~ i~ v v ol E 51 F 3 7 RITEE L 72, ThE TOHIER
BlAREE R o7 R SR HiN & L e, Lo omid, A8 KR & KEE
DEEFELTHIONT VB =5 v~F Ny O R~ RS, $4
BRE O BEE AT 2 7O OB EHREICEE Y av—va YORN D
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Hid, PEROBARERAD 70 v 7 4 THEE LTEZ SNTV S, PHREE=M
HAFIE T D B ~< v b VN ORIKEEREIC D W TR L WHITBESARIEE N s k.
¥ 72, PUHER~SATI IS 28/ 2 r — v ORERER €25 7 4 —ick b, diE
DA K= 7 fEHIK O HIEE~ FEw v b L ORERS &, HIEIES) 0 kLTS & o BE
IKOWC ORFDOREN S - fo. RIS, BENAE» SLIKREO LA B Y -5
4+ 37 AT L Ea—1HRE, /v T 75 b vy~NL ALY 7 bD
PRERHEE & A EE R > v T {)fn}lb‘%ﬁf\- Céu‘furmf 13, HARBEDIZE
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BElX, 7YTEKICA VK - 33—y EEOEHORPEENES L, BIEMARKOHE
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Table 1. Program of workshop “Structure and evolution of Eurasia (super-) continent”.
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KEEZEIEKT 5 2 EnFHsNTWE, BHED2—5 v 73, £h v 7 ) 7ROV S
D7 T+ ERKIC, BEBOILAABGPRE—RPEERER, S SICBABEED ) 7 b5
EEUCTENOLNMBLIIC, AT I b=y 7 ERER S KEIBEASEHE IR A SV
e nTnd. -7, 2—35 v 7 KEOBEDHE L T OEBBEEIT 5 LT,
BRIz B B KEOREBEO—IHEZHRT 5 &N TX 5,

KEATE, 2= 7 v TIEOPE D OlfEE D 5B~ ~N) 723 Lo, FXy
FEE~ = 5 YIRS LR, HE - A v F - RESOAREHIBE 0N 2 0 S OREAER,
S SICBAEEOHENRE LS, ok roifz i, BEORR~K i~k
WOREE T4 F 37 R, Flca— 5 v 7 REDTEGEIR B U 7ERE P 783 R 0
BHsce HE Lic, BRI, 22— 35 v 7 2oE#s, WEkLiEs), HEks
I & BRI SRS, S OISR ZET 2 D 0B cOFEFFTLOPNEEL. F
7o, GPS PHEBIHNICHE S 7L — MEHCREONTBA, <~ v P VHiRP €S S
74— BB, S5IEBY VYR 72T7DOLAD Y —EE 2—35 v 7 KEOK
R &S A PR B 72 OFBEI IS iR A 1T - 12,

2. % 18

AT, BEMER T4 5N 5 MBS KEE— KBEFZEETH B v F~E< T T~
FRy MRICOWTORETH 5. BRINICE, TEEREBILAMOMEME x5 v
~F Ny MROFEBEFEE O, S SICKEHEE T VORBIERECLSE Y 2L —
va VEOFREENTObN I, £1RFR, FEROBREEKO 70 v 747 & L TOKE
PEZAHHE o L~ v b v~OWKBEREIC > W T OB FIEE, £ 7 LHBR~E
BHEN NS 57 0 —OFEIc Kk B, FichEBoOMRE - <~ v bovEEE SHE - K LEE)
IZOWVWTORFOREFRETH . oIz s — vy 7igtlsic s I 3L KEET L — D
VR T RANOWLHBIABRERD, PET ST 4 —FRIC KON SN Bk, EIMHE
BR=ZICLIKRE) VR T7 2 T7DIAF I 7ROV TCOLEa—&, YR TI 5V
~NA AV 7 b ORI IS PR S & AR EESIAC o LT bEREN Rt s e,

LIF, o NEIC > W TEBNISHEN T 5.

Uiz (BEHH:

BHICEME EFH) Ickb, 12— 35 v 7 REWFEL ORI AER L ELoME T 1
fo. 2= Y THOHE - KITEBOR#E LT, KFEDLAABHERP LY T Y~T VT
2 &L ONBERL, FIZIE A AL ) 7 FERT VS A~ Vv vy HEohdy ki ic £
THIRRIGEI DS IL 0 5 T EpvRante, RIS, v v 7 2N FERHIEEEIC L 52—
5 v 7 SBOHBROES NTHBAN SN, SOICHIBREA =X L0EBR—-) v
EEHVE B R AT L) v 2 7 = 7 DJEJ15075 (Sherman and Gladkov, 1999) 7> 5 I3,
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=5 ¥ 7 OHES~EES A O BEL T Rl O HEfE S 23 LB IC sk L, = o SIS ) %=
PES RGN RAE S 5 C EAVRS e, NBERTOMEREOHKROMIAEL, 74—V 7 L —

MfESN B2 — 5 v TREDRFIBAIE R, FE~ v b VOREREICBhE L TEE
Thb.

RICHIERIC L322 —5 v T HE FO F#~ v b VREEICBIL T, HEWEFEZ 57 4 —IC
£ ZHIEFEE 3G (Ritzwoller and Levshin, 1998) 2SfA& iz, HlZE, € JVE D
i Fi= v b VT OEEERER L, S SEWESO By v ERBEET S5y b
W— L DN SN, oo v T X B EEBROAAIFIH 7 — 4 (Peaceful Nuclear
Explosion: PNE) %MWz, ¥~ 7 A2 BEPGICRED] 5 %) 4000 km DO#EEFEEERIGE T O ZEERHE
A (Morozava et al., 1999) 72513, PE¥~NY TEMO ) v 27 = 7 FERICKEHE T
1000 km VI L OCHEES RS Nz, COBORRE LT, T o LHi~v rv (572 +
27 = T) WEYERL, )V R 7 = TRIKBALKFEICIED > e T DRSS NI,
HEZEFEEBIAMOEBEGE L 77 b =2 21tV T GRER):

1996 fERE{THIE (M 7.0, 02/03/1996) 13, ZErdE 2 duiicibE 309 A, H57#E 17000 AR,
FEK-SLBEIBTAOWEELZ LS L, COMEEWEOHMFENHPE Tfrhh,
BT B T 2R S EN GO M st GRIR S, 1996). & 5iT, T OHIE & #
FORRE <A 7 0V —=v 7 OB, SN B Hic, EFEEHIER & OHL[E CRILEH
O N EEE AN 2 OVBEIEETFRICL iTbN ., T OER, ZioHREDE s
1500m & % W ixZNPILICiET 5 T LR S N, BHBER T o RIS < & 5 Tk
PELARED, Al B R O IC X 2 RIS ENEIREE S, ZiNolE
T DIFHR D BE D FEELETDOFK EEZ 5N 5.

ERFE T 9 MICERFELIE M 4.7 IEOHIFEDS 450 [H1F64: L, FrARERIC SEPUEELIBE O
WIEEE) & BHACRR L TV A, A Y FET VT OHBENF Ny b HEABTH G~ L H
L, COHIBOHET 7 b =7 2 LEEEN A AL L TV 5. 1996 FERETLHIE O REST 1%
FAALICH) 40km LK<, WO LG| S0P @t FE R ORI A v x—Ya vick s 49
=R LfEn o, FRIGIBIIRETH 5. BILAMZ 13 U C oitutgomitlidrEitick <,
EREESTF Ny oo MILHE L Ik 2/EmEE AR OEEEE)NCENG 2 L 52 oh
5. Fi, £200 HEGOWZEMEEREO LFIE, o LB L] ZTTiREL, i
DIGEEBITH - 72 (BB | bEESEREIERH SN TV S (Yano and Wu, 1999).
LRI ¥ —F Xy MEOFEHSHIERE INDEPTH KR OHEN (SEHH):

BIfEHIER | o A S KB KBEHRETH I E = I ¥ ~F Ny UKD, HIRHEH~
i~ v b VOREESE T 7 b =0 R AT EER SRR AT (Lithospheric Structure
and Tectonics of Central Tibet from Integrated Deep Seismix: INDEPTH) DR%E DTS 1
fo. REVFEHEZEE D 1, 4 v FERKEEHGEDS F X v b HIGR O N2 0 ATEER T (Main




240 SRBG

Himalaya Thrust: MHT) O4b N30 @IS ICA S, 1 v FHEXO ERIiEGbE 2V
W % & € & (double thickened Moho) MRS T4, MHT LK D JLfllo b <= 5 i
O _FERHIE TG, OIS R R ES S s D L, S SicdtiioF Ny T
13 [Bright Spot] &IFEN 2 O RSHESHIFRNICHER S 11T\ b (Nelson et al., 1996). T
@ [Bright Spot ] (&7~ b RBITLEFHICHM L, MR ORECEKEE D o ilkiA
DEFEPEZ N, <7 < OEERTH 5 AlHEEB R E V.

FhF Xy bEOMEEE (Banggong-Nujiang suture) ZH5U] 2 FEALAKE T, [LariEihz
Ftick a7 LA IS hic, T OMIERER N €7 57 4 — i 5, dbhd 54
YE UV RT 2T OFNED, Fy bEETTO 410 km ZEOHIE R AE IR F TRME
TIhAIACHT RIS IR0, Hich b= v b VNOEST (Mantle suture) DXL 9 ITA
A5, FloLy— B HMEROINE) @i 513, B~ v Lo 410km %, 660 km ED
IR ASEG I O RS IFR S TR S Ay —7, LB~ v b BB HORES TILHEE
DRES TR DISV, SO EmD, IRHALA YV F - )Y 27 = 7 OFEED 410km A
AR & D ROV B~ v FVOERN RSN D T EARREN B,

A4V FEEEFSVOMEBMEREY I 2 L—va v (LHEER):

AV FETVTOHEEIHES 2= 5 v T NEOLEHRXZ S 5 70, [HIERE
(Discrete Element method; DEM ) I Xk 2 —RTEEY 3 2 L — v a VOSEN S, @5
DEBIEHFE TITON T E W EORIREMENC L 2 7 F v VBTV L, BERSEMEL
MR IC R E N HAE A2 27DICIEDEM Y2 aL— v a3 YIETH S (HlZ1T,
Yamada et al., 2003). 4 [a|id FEHERAD © B3~ v v O EE 2RI E kL, B
THOFE AL SETER L. ¥ 2ab— b LR THNTOEROEREZ < oo, Rt
BRI S 40% OHPATIE 5> X 2o 8. £ -9llEG T 7L T, EmEOEEN
S SSRBEBR O G CRbG) & N (Fadn) OAPHMICER T 25862 FEK L1

vial—va VEERD S, EREOHTEIC ENEZRIAD LMD & KEBO GG [ T
el R O RsHERR S nfe. COWMERICE D 7o » 7 L L 7o/ NRBEIBREET T AN
FHRZ1T5. FoRESOGAE CGRbG) 3EFEORTEIC L > THMICEEI L, EoAKE
REA R4 E[ERFICZE AR ORISR 3L L 7., 2EOIEECHIEROIEIR, Widic e i
BaMOEREDOENFIEZ, 7ro /e VERTRONE#MEIET S, SRI0E
BRcHhith U7chiFIss) - MR, {7 ¥ 7 TEBICHES N GPS - b7 — & LIHikd 5
CIERICAIE TALETH B, Yial—va YORMER/ NS 4 - —2X 515 L
1A TH O MAERT 0, FEBEDA Y FET VT OEETIE FERHIFR~~ ~ b VERSY
O [HEWZTE | B OENGROC &, T/ LI TRIBTIENBRIE(LdT 52 &
WEZ LS.
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PEASERE = Athss, #REER O 7 e v 74 7 &< v b vA~DBok O GLiliEkE):

FEROEARPEIERD 70 v 574 7L LTEALNTOV S, HREEZAMBE FO L~
v b VAN ORIKEEREIC S W THITE B R s s S e, B GRAERSIRE) DBt~ ~ b
WIREBE T L, kEZ L EAREBEERET L -1 (5 7) 2R~ v IVERICE Tk
HAG T E (koW D Mk h, BiEEco®E 1 &S ThHEORMIC B~ b
HD 410km ZE & 660 km PEO MR FAERLH O I KEDKICE G [7KA30 | MRS iz,
IKOEEID—D2E L T2V by ) S RADREEEKTSE 5. FZ1F 200km DFES TEK
BN 0.1% OEty, v ) ¥ AWK 250°C K 9% (Iwamori, 2000). 72, 10*-10° ppm f2
FEokzEEL4 ) EY (BDALAL) T, HKDGEITLANTHED 102 (Pa - s) 205 10%
(Pa+s) ITF TN L (Jung and Karato, 2001), =4 7 07 L — FDJERRS NPT 755,
PEAST-2E = A i [ BIEHIER E O KBESER L TW2M—DGfiTtd b, EERICEZ o< A
sm7 L= b EPL TS, FREHOEMHIER S NEF 2 K LIES) & ILFPHIC 7 L
TW53,

WRIT, A== — ADEKICEIT 5—> D EFHMEN SN, HEksEIC 1T 5 KB
DOREBEES DBIEE b L ICREROBREEIZR O Fille 3 2554, #EAREE M3k LTt b
BREDO< Y bDELEL, PORBREAAL RS 7TICLDEVEKEERSEEZ ON
5. ZTDIHERENERS NG, B2 &S5 TFHEUNICROFuNIC I 5 T &8
2\, COMABETILERIC BT A7 \0We v M LD R (cold mantle turn) 7 5, 4354%
I Hvone v v FRFR (hot mantle turn) (2T BJFKE LTI, BEE (L
FIHHZ L& © IKOEFEES—FOAREME LTEZ 615, 410km-660km ED < v b L&
BRBILBVWTEVWEKBER S L2 5 70Z2 L MBUKKIGEZRT L, KIZEOikE%E
< v MIVEBBICERL, TORO< Y bvEDESRIZE VKL L 727 v — 4 (Hydrous
plume) WAL 3. COBWELZELU TARKBEETOKILLIC= v FVERE, S5 X —/¥—
toy b TV —ahEREN S OERBE (LE~ Y b)) THEEKS DR Y PV — A8
IoIHEL, v v bk M (CMB D' @) oEj=2iflifld 5 LEZ on5b. i, 4
B oDEUC kD = bVl FEBICAERL Lok w b 7= adi< v b UVRESRE LSS |
FL, Hc B~ b Lo EEGIET 5 L0 B bRS M.

21— 5 v T RBEDOH® - < v bIVIEE IR - KILEE) GEEEETH):

PHER~ R A S R R b £ 75 7 4 —FEIc kD, FiChEROME - < >~ bV
i EHIEE - KITEENCRET 2 IFTTERE SRR S N £, RO 70— VIR ~ €7
57 4 —% 5V (Ehime-2004) OFEAIRE 172 (Zhao and Lei, 2003). Fik& LT, @H
Auwohn s 3mxoe7 ey 7 O DITHEF5HE (grid nodes) & fdWy, EHLEEREIC & 0 HIE
PR & B AT 5. & 72[HE P LIS D pP, PP, PcP, Pdiff D% & AV, € R HP
410km & 660 km ED NHEGHEH OFIR DR S Z(L & EFES 5. Ehime-2004 € F LT kD),
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KMFET L — b hEE ML A A S 660 km ARG D IS AFPH TR 9 AR, A

YR F Ny PETO R v P VICEHETILAACEF SIS Mt sz,

iz, PEEIGERIC & 2 B G e Aok L o RE G Y, EitiE s 'S
7 4 — T K AMERHEE SR A TICERE I N, BEAHKIIFEDE N 400 km 2RI KHE 51
BASEAE L, KEHENC 59 200km DIEZH> 2 EhURE N7, /- TEAKLZEZF » b
ZEy TR, KEFER S TOhRAAAEZORD < v b VERETOER (Bicb D)
ERRT 5, —foTIKLERESNS. EoTIOMIKTIE, RPFFEFLV—bE2—3
V7 7L — b EDBERIBIEK 1000km T b KEEEZ SRS,

¥ 2 ERARHKILOEEEIC>WT, FAREHW €75 7 0 —REBB S
7z (Huanget al., 2002). < OfEHR, ZofgmkibsEELEKLEEE v F 28y TR
B, A VR L= BELT A7 07 L — | FADILABIAAICEDELZEEZS
n, EICKILEREU L B ZR>. &R, RAEN €27 57 4« - oiEEsnichE
JEFHIE D MR G S FE N S e, NBERHIE D FEA: & MG N O s AN B Ay 12 B iR A
bBHTEDIERI N, T, EEESALFEHIRONEARIERAE L, B ICEEEIC
BT 2 HIENTAA D FENRE W & bR N,

Remnant subducted slabs of the northwest pacific region revealed by seismic tomography
(Gorbatov F&iH):

JEPEARSFERIISIC 3 1 2 IR AT HFEME T L — b OREF08, MR N €2 57 4 Itk
Homicasn, REET L — F OIRAIAHICBEST 27 Y 2 — ¥ v VHIIE T OEpRER
@,%%ﬂ%ﬁ(ﬂé-&:¢77—y)i@%<ifﬁﬁofmé T/, N=Y vy
B & % 660km PEOAEFHIE LT, /KTIED 5 S EREAHR S Nz, O
Eﬁu%w%%ﬁmmifﬁﬁ,%mwhmﬁ%tth7v—b@%%&%zema
I51T, hAPABKEET L — k& Kula 7L — ~ ORI & B 2 S & ORI I35
EF v v THRERS N, T OZEMNISALE D O iR OIS (Lonsdale et al., 1988) 7>
SIIEBEINTWVWED2DTOD Kula 7L — b OILKEh (M358 EFEZA 5N 5

T, AF—Y7iEF 23 PEBOZTNZTNOE T 300-660 km OF S 1T b s A
AS5N5. BIETI 660 km EDOHIERAHEFEICH > 2 5 7OMETHBDITHL, BET
13 660 km ZEDRNHEHFHZZEEZHED & 51 800km FE THVIAA TV S, 4 +—v 7 iEHE
DEPRESREE, #55Ma il ¥~ ) THIBLICMINL7cA R =Y 7 7L — b DILARAATER 5
TOEB BRSNS, TRICHLT, Fa2 3 bEETOSHEREE dREERNERL, &
HOLPE R IR DL A B A & 3R IS5, 295 Lt HRORK 2 iLsABERD, 7
LF v B TE K FE L TV 5 T &I S FERINISE (121X, Kovalenko and
Kravchenko-Berezhnoy, 1999) (2L W /RIBS TV 5,

W o4 oS
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BHINCEBRMES A F 3 7 AFEROTUR (HHE#EED:

E/P GPS HOMIMFHFEER VI KEY) V272 T7D5AF+ 37 ZEDL E 2 —
BiTbitz., KBEY v 27 = 7 OEIE, —&rnc THAZ v — bEd | & [Zh Aok
Sl EITDRTTEZONTVWS, FL—bF2 b =27 RBATEEEE T 50, TEOFHMN
R D & T OBIRIS O SEEALE, BREOEMSFENZRZ 2Dd 5. VY
AT 2T OEEA N =R LZMB DTG, [BHIBICEGE O U v 2 7 = 7 ORGP O
EHBEDBMBETHY, TORHICENTF— s NEELEREERLT. KEOZEE,
[ L — BRI S AT TEHRF v v bz x)VF— (Gravitaional Potential
Energy: GPE) | IcHI2kd 2L 1), & ST TKET L — McB T 2 ko L5980 |
BHELEHETHS. GPE I VA A FEGBEL, b3S ORAERE CEEINIERS L
BELTERS N, BEOHEREEOBENE N TV AT TRIEEFETH 5 (Eng-
land, 1996). %7z, HIREHOEEL S TA Y 25 F 4 v 2 WEEDHOEEHIT H UIHEE T
x5,

oL — 5 v 7 REEOWHER 238X 2 12 GPS 7 — ¥ ERE & 1, 1§ 10-100 km
EEOKRENEmE2IEZ >2d % (FlZIE, Calaiset al., 2003). 7z, FHTF Ny bEE
BhATiE, VY 27 =270 [ZhERHEIEE (effective elastic thickness: Te), SN T DG NAKLE
HARD SNTVWAS, L L, HEETIR Te DORRERE HEEHIBROEON, 2 -5 v 7
R EFRT HITEE-> TR,

YRV T Y5 Y~NA AV T+ OEEEEE &R RS (BEEED:

YRYT IS MY~NA AN T NE By T F =y o BRSBTS
RPN S NI, Ky~ 1) 72 5 b v (Yakutian province) D3 1970 £ & v JE
PR 2 IcZE S N, D B, 2 v 5y M, I E R TOEESHICD S
EWREL BIAEERETO PPEE L, 7.7-9.0km/s), TN SEROESHHBBE L
CBHEL T3, 2) 7 7 b vitigIEBO R AR R AER D F v ov— 5 4 MR T
&, FERHGR A EE IS S (6.8-6.9km/s) A R L B RMEMEY, FORHMAI TSN
ERsn<Twsd (FlAE, Suvorovet al., 1999). FEfHIFRDEAL & SEE DJHIK & LTI,
FUN=FA NEES SRR LD < v N VESHIEE NI T v =T =T 4 v
UEfT) L, 75 P vDEEE LIS ENBEA SN 5.

NAHVY T REE, Mo v x) 7o 5 v EEAlOEER~PAEREEE, 51K
o'y Iu~dthEy 5 b gk h, FAERO KILTEEC AT S ERES) (P23,
Sherman and Gladkov, 1999), it DI & LK - FERAEllshTw 5. 7/, ftho
) 7 RIS A SN B HIER O ELIZFER S e, HIEREEA D O 3RV E A HSRAIS
TWa. N ALY 7 brdOERFENE LT, < v V7 v— s X ZHEEINIMER, 0N
1V FETVTOEEICKBZERMRIGENELSNTVE, SHIE< Y PV T V— 4
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DR, ) 7 PFELRID 7 5 b YEAOEH WG & 7 — A L ORERGR, S5 L —
R & B /1Y (far-field forces) D[R], HFOPRGREFED 5 LNEETH 5. &
Bz, N4 A ) 7 sl T o LEHEER T K A, oY TREET A7 —
& DIL[E T 2004 FE 1 HIchlins hic T g s i,
=Y E LN

VI bEDEHD S 5, T B &R T E 8 - 13 IC > W THEBINE A L S e,
FRCHLL ORISR L Tld, EARPEDIER & kNI BEE L 7o iEkiE o 2 7 - <~ b
BRICBIT 25y N7 IV—LADIEKRA 1 = X6 & Fii~ v b VDO S W TIEFS S
FEmimant, &R, -5 v RKEORTHIERE~ < I vEIlEIcE T 545K
FifegHic > W CERAM A Th . BB T3 SHIRRGT - 7B EMR IR Th T VS
WA, AEREEEASABMO 2 — 5 v 7 KEEICBEED & 2 thoENHEEE2ED T, 4
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