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Fig.1 Tectonic framework of the Tibetan orogenic belt and distribution of major igneous rocks

in the Gangdese tectono-magmatic belt (modified from Yin et al. , 2000)
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(a)—Geological map of the Tengchong granitoids in eastern Gangdese belt; (b)—geological map of the Eocene granitoid-gabbro intrusions in

the middle Gangdese belt; (c)-—geological map of basalitic subvolcanic district in the middle Gangdese belt
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Fig.3 Major tectono-magmatic events and geodynamic processes inferred from the Paleocene —FEocene igneous rocks

in the Gangdese belt (variation in velocity and direction of movement of the Indian plate determined from paleomagnetic

data (Lee et al. , 1995) was shown in this diagram)
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& ‘v’ ﬁ%IE)#ﬁ%‘ Adakite (Defant et al. , 1990) 5l AR AT EK,

Ll e ; 71 REE 248 LREE %%, Lay/Yby 4L F 5

X ~15 Z 8, R EK Eu 71 5% (B 5¢), % A& 8b

W% A Adakite SIIER AT . 5/IBIER

1o R AR Z BUE € w (OfE (+2~45) A (VSt/

m iR S8r)i (< 0. 707 A 6 #O(2. 3~4. 5%0) N HF1E (1T

207 9,705 0. 71 0,715 0.72 15,1998 EE E%,2006), B F X | T w5

("Sr/*sr), HiEitka (B D, B4 FHBEES . 15 EH

B 7 FORRNXIRETR RS K AR Sr-Nd R EHR
Fig. 7 Sr-Nd isotopic compositions of the Cenozoic
igneous rocks in the Gangdese belt (Tibet)
BRRB - MFRALNERAREFE 2003 KA1
RAEEAR HEEE % (2006); B b 28 55 5 0k B 0
SETIBERE 5 88 4k IR K K L 0 Bk B Ok B w8k i 45 (2006)
& E % (2006), EMI Ml EMII 3k & Zindle % (1986)
Data source: Linzizone rocks (LVS) from Mo et al.
(2003); the Eocene gabbro-granitoids from Dong G C et
al. (2006); Tengchong granitoids from Dong F L et al.
(2006);
(2006) and Yue et al. (2006). EMI and EMII after Zindle

et al. (1986)

mafic subvolcanics and dyke from Gao et al.

XMIE ena OEFE 80 WE, RMUE R EHEB K
) 1 R 4 R BT ik (it Kk T4, 2000)
BREREMHUBKEMERRNKENE . E
AEMARNBARERERZ. BAFERNEZLR
BT i (& 4b), i REE #B A FIH R 5 LREE E £
B AHFEHBWA Eu 5% (B 50). FIEEis
B B T & B 2 B X B &, S HFSE (Nb, Ta,
TOEESH,.ME U, Th LR FI 5 (B 6c), X )
THBMSIER QN PHZILSE),Rb,K,Ba B
FEEHE BEELBKFESNEA. BKA Sr-Nd
R RAERE SRR Y, 7E (7 Sr/*Sr)i-eng (1)
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Fig. 8 Y versus Sr/Y plot (a) and Y versus Lan/Yby plot (b) for the Cenozoic igneous rocks in

the Gangdese belt (Tibet) (after Defant et al. , 1990)

BEW@E 7D, 5kKELEAHEE— g EL
G5, RBAMAFRMEREREERBEY
BEEES,2006),
3.4 ZEBRARALEMKSE

TR K K WA SiO, LT 45.8%~59.0%
ZMELKO AT 0.6%~1.8% Z R, BRIEZLR
R (E 4b), Ho b BERKNE A . Mg™h
0.6~0.75,Cr &8 400X 107 °~750X107°%,V &
R 220X 107 °~320X107°, &7 S B0 9 J 4 X,
BRFE, BREHEAH Cr Ni.V.Ba,REE §
Mg" B BIFHAHX LR (RAKES, 2006, RBRJFEE
ZREXGRESLRARER. TREKSE, SO,
BF 45.4%~47.7% ZE, KO0 ZBALF 2. 2%~
3.3% M, BHAKHZERI . &4 Mg" H1 B IR
& ,Cr(<C38 X107 )FI V(<223 X 10" & B B E W
K, RILAERRERIMER TR, HNEZXRRK
Kl 8 REE BL4> 2 LREE 55 & &£ % s F 46 B
(Lan/Yon =2.5~4. 1), X EFZ A A MWAA
LREE Z 4 & (Lay/Yby =14.2~18.1), AW &
HREE #& —B((H 5d), R B # & 7] fE A 7] — IR
EANFREMRSBRAR AWM. WHeAaYEAR
[ B Sr-Nd [6] £ & 4 &, 5T & ¥ St/ Sr L T
0. 7045~0.7065,¢ v AL F —0. 36~ +4. 31 Z[H],
£ F MORB 45 EMII f1 EMI“= /X "}, J§ &St/

Sr A8 fk F 0. 7049 ~0.7054, ¢ na 4L T + 1.0~
+1.8 ZEL, WA F=MR"HN,H e nHBEK(E
D, RBHERBE AR HERMHERE. WdEa
A JEL 46 M 08 A o 1 B T B DT B BC 4 A X R R

FREK 2 HFSE(Nb, Ta, TDHE SR .E P HK A

B %,LILE(K,Rb,BOMM EE . HEEEEE5
B K (E 6d), BR{b 24 E Sk E A 5 F KER A
RS IMERE.

4 g

4.1 EDE—E# kK B 4 %A Bl 4 RO B 1] (= 65 Ma)
ENBE 5 W Y K Bif 3 BRI 98 04 B PR B PR 2 7R
55~50 Ma (Besse et al. , 1984; Beck et al. , 1995;
Rowley, 1996), FEARIFIER B WP E ¥
i BE M 2 A ) % (Patiriat et al., 1984;
Klootwijk et al. , 1992), %k, IE M Yin 25 (2000)
B VR, 3% S AE SR UL Y 3R T KRRl 4 A0 4R 88 T FR
HEVMEBEITREEER T 60 Ma (Jaeger et al. ,
1989), R EAIREIR T HE L KRB (70 Ma), &Ik,
Leech %5 (2005) R 4/ 76 & I 1L AR = 722 o 1 A B
(53 Ma) Hi W7 B BE — Y. 9N K G 00 4R Bl 18 It [ O 56
~58 Ma, BEE%4% QIDBHERTRAKILERD
K 40 D0 A5 0 R HE T, ED R — T K B W SR Rl 18k AR
1E 65 Ma, T {3 % (2003) 1 Ding et al. (2005) 1R #&
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PE R B 05 3 i A DT R 5 4 B i UE 52, EP
BE— M KRG MR R A7 65 Ma, WIEHIAR
B S B v 7 B E 90 4R R A 18] (Yin et al. , 2000),
BHEABRAFTHESABEREM _KIEKENR
SEVIIR R AR T M SRR . MF R TSP A K
A (~65 Ma) B R A B BB W Z NGRS R
B HETZHABRETFTEN - O0REWER
Z b IERA I BE MR TE 65 Ma B 5k BB K B Al 18 T &
AR FERBETR. METAHERE 65
Ma)FIZ KR A (66 MR ET , W R B T AR sl
BB EREEMEMBRIIEEIR, HEAERE
M5 G AR 0 5 TR 4 Ll W R R R — B,
T UK EDIE ER B — S 9 K B 0 4 Bl 1 & A 7E 65 Ma
Al

BERTWANN ERE DR, MiERERE
52~55 Ma, EARE Shif, i & &£ 7 50~41 Ma
(Rowley, 1996; DeCelles et al. , 2004), & i, E1 &
—E P K B Al 1 M 76 T AR JF 46 B9 (I : Rowley,
1996) ., BRAT Bkl R, X Fh L1 AT R1E AR Al GRS
FEW.ZO0VBEMBERFLN. WRTHR, T E
ThAE,56~58 Ma 4 ZAREAT ob 2] 100 km BH4b
¥ UHP 75 i & 045 % FAR BE RO AT ob M B (4115 5
B (Leech et al. , 2005), Bt , X M4E#RY HAERF W
BREMNFEE TR ERESNE. BFEASEE
M AR S E VIR EA R A 65 Ma, MENTED
PLME AR VE M 0 45 22 B) B ) R b B, KT R 4 A K
FEKIA RO EVERBEER K 65 Ma(EE
%%,2003), XFAARB—HHMEFRAFEE
Wb ER BN S B,
4.2 EDE KRR A B9 i (65~54 Ma)

TE 65~54 Ma B B, 3 B -5 3K 15 5 O TR0

B F7 WL R KA R IR b (B 5D 38 2 K AR R I
WA AFEINR . Chung % (2005) BT &, vb
B B4 R AT KB A A B 7E 70~ 60 Ma A 18] & 4 [6]
% (Roll-Back) , RBMHRFRAKLERMKRE . R
FEAE XTI, B Ry KRR v AR J & AR R EE 8
{# K BEAR Fr i) T o BRI & R B, XA AR A [E
B S EE-RCREE MR, 7 70~60 Ma B B,
EP B — TE 9 KB IC 3R 3 B3R B | K (170mm/a) (Lee
et al. , 1995)WIERA T X M. AT, B 60 Ma H
F 54 Ma, M Fr [B1 % i3 72 B Bl BFEE KRR AR A B BE IR
HF vk BR B IR AT 8, R B -5 K TE S IE T 3h
F1ZE AL R BB K AR A T R o T S R K PEAR
(B 9a),

AV E ShME, P e S ) AR o i ED B K
REiRT 4 F 53 Ma B3k 100 km HE X RS A
WA, I BEE TR (Leech et al. , 2005), X BBk
HOAAETHEXRMRAFASWFFRERERAFT
53 Ma AT g6 B AL F 100~200 km AL . 7E 76 i X i
Hr Ak T 5% M P 20 (65~ 60Ma) T 4F 3 2H (56. 5~ 54
Ma) Kk LA BA RGN K LA Bk L% B M, )
B R SRR X T Ok B R R AR TR B 3 AR
(Tastumi, 1986),{HiX I R EWKE, 7 65~54 Ma
B, b T TR 08 IR X 22 T B9 IR b AR SR 4T3 2 B 4R
B K E G B, 1L P RE 2 IR o i ED B KB AR - R
% R AR ) R AR R T A 3 ARt A, PR AR L
B4 IR BE L T LA B B 7= AR A S R IR o
FIRHit B E X EER N PR E S g
AL, WAl DL BOA R, A B 5 IRk
RAE R % . IRTE 65~54 Ma 18], 5 B0 18 I
X &R o b sh LA R BT AR T R A A B
RF Ve R AR 4 500 A 56 B9 ki % IR TE 9 28 AN il R
FRF 130~70 Ma, M % JESE FE 65~54 Ma, Rl F
EMEEHFELZIN., AT, 7 65~54 Ma BB ™= i
MIEREARGEIMERE ME—-ESHERX
KRS RERE (65 Ma)fl KK & (66
~52 Ma) . BRI i i KPR AR Sk IS0 30 34 A B
18, AT R AKILE RTE RR M T A A HALH
SR, XA B A A B R AT R, A AT RES | AR I
KEFEWE XINE . KEMRER, A= F34687%
Kia EREEM TSRS ABILRFEBRZNEY
FRAL , B KBl Rl 48 3t 7 I B X, HE VG B VT N #b5E
BTl i = i, M SRR R EEN
— PR BR A R SR, N AR R B R R
(Barbarin,1999), B, BIMTIAN . B E&H /1L
a8 AT R B AR B R R
A el T 48 A A B e (~ 65Ma) , S BUINE HL3 B A4
BIEERM ERVHE U FARFFRITKERA
HAURF e, T 2 B BE K R AR A AR 20 SR B B K i A
WA FERTIZERNIE A, 7T LLHEN, 7%
53 Ma §ij 5 » B[ BE Kl 8] P75 4 22 F IR w0 B AR
AT AT REL 435 100 km, TR T KB EAE
¥ F KA B e A (] 9b)

4.3 KHEEHAE5FEHRAEENEE(3~41 Ma)

e H T B (break-of DI B i iF ZEH B 1,
F T % B O Rl AR R B B8 K A8 BE {FF #b (Kohn and
Parkinson, 2002),UHP #7i& (Leech et al. , 2005).
¥ J5 5 HK 76 3 (Dingetal. ,2003; EFEBE F T 4,
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Fig.9 A tectonic model for the early collisional orogenic processes and magmatisms in the Tibetan plateau
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2006 ; 3 H %, 2006b) F1 K] JEE 37 5 3% 1% 3h 8] b Bz 3
MW7 (Chung et al. , 2005) R R A X
ft A m B At AR R A Wi B, M TR RS .
Kohn % (2002)#1 Leech % (20052, EHE G
oL 7 L X, FF v B B R SR BT VR AR 7E 46 Ma & AR i
B, %45 1 5 5 UHP 4738 F1ER BE K AR H 0fF b £ B
M BEASZE . Chung % (2005)7A #2807 KPEAR
£ 45~30 Ma RAEWE, 3 L R B RET A 3
1% 3 o B (45~ 30 Ma) . hr e ik T 384 4 B i 8
MBI . BB T AR (2006) £ i fR4E K
JEL 733t W88 VR 4R X O B ik B A B 55 )RR A L b BR Ak 2%
FRAE A Ar/® Ar £ (~53 Ma) , W7 I th dR H 76
55~50 Ma RAEWIES . FRATHIHT I RDE AR A B 2 Bt
KR 45 A 45 7 b FR B 7E ~ 52 Ma, % 7 B85 B 45 JBE 52 b
REER A5 KERR M E#EHME 90,

iE enafb G IEDE : K HT 52~41 Ma T &
BLATE ena HEE (R D), MU FPEIL T FIE
B ZEEERE, KRBT Y 5T R
A B 5E A K B TTRR (B R 5%, 2001) LA o
MEZRETEEMBRZ T, REBEYRIER
FbFeZ T, BAT LA AD B EE ) 3 A 1 BE AR TR A
THFE, N IE e o BB W BEFERRX KD %,
2001), 4R T, KR H IE e ne /b RO E A 2 KA RLTE
B, XRER, BATSE ena bREUTEH Y
MYb A FREFTESIERKEZR A 8) . HE4
EenafbRAM LB EM Y A Yb F 5 LI K LILE
X & & HFSE A8 X% %5 41 W1 B A 9K 7E 5 & H BR
REEFEMME., X, AR RN AR, K—RKIR
FHRBHRARAEZROBEBEERONERET
ST R ER R AR RS 5, I 5 BUIN R 8B 8k R BT
AT ER M B, PO B S B AR AL, B R A
RAEEBERA, AT HBIR T RS M % LN
BTG H R ) Hb 8 TR AL R UT A B 4 4R T
5 LBEXRE SR EEX, &4& KR
A IE enafbBE . FEXURHI . SHEK B E RS
BAE—HHEEMNEKE (Mo et al., 2005), X Fp
BB R IR A RIBERET R Z A EE R
ERFAERBAER e v BRI ANBE. FFITKH
5 32 37 P 5 BB AR T B R A 7S A 23 FE 4 & (Defant
et al., 1990) (B2, EIFE FTIHRE>100 km MIRILT
FIERRE S B e R AMEER, 5 EAE
M Mg™ EHIS &, X A s Mg" HZEMK YYD B K
AHPHBENE R, Zh enlbRESRFEBKE
Z B R A RN B R U R T & RESESREEkE

S, FATIN R FE BN — W W K R R ) . 51 2R
i 8 BB A A B A PRI N R B AR R TR BT
B P R SR 4L

MK EIEYE RO T IE exafE B AW B M AEK
B-HERNEKEEK, DL 52~47 Ma W RER . 5F
enafB B AT 2 W25 BN = AR IE . FETFIE el
R R B RO B S AR, RiE R IE B4R 1R i
R HIIRAL R FHAE 2 5 R B 6 5 AR K A
# ) (Mo et al. , 2005;Dong et al. , 2006), JF5Z =
EZRAEEFUHNBRERXR. XEBERKRENIE en
fEAFAE (B 7) \REE FHBHFHEERESER (B
5¢) . LK 3R FRAE B I b 08 3 3R 4k 22 4% 1E (F LILE,
# HFSE) (K 60) , MIEH H FERE T 5 H MK
Big (& 7D, BE5IE e EREHR S RREX
FLEHENZETR RS ¥ B KR
BEEAY RES R R EN LRSS AR

ZE BRI E-BKCETEHE : 2 3R R K LA
fkE 5K A KA ILF RIS >4 (53~42Ma),
BARXESAHA W D R, AR
RT—REZMEERERFGH L, TREK
KUE R Mg® fE 4 Cr.NLV BSSIE R, Hoh it
WREEREKEEBESR. B LE LILE
HFSE £ E R, BEARE T SIMEREZRE.
H Sr-Nd-Pb [Al{ E4F1E5 MORB sk B, %
BH JHC o B0k IR T 4K L P 8 (R ok £ %5 ,2006)

B2, 53 Ma Bl 42 Ma, K JERTH A F — &
ZRERIENFI), NERKE RS AT
16 BV B BT K L S5 3R P B A 3R 3 B B TR 3
7R, K i 3 088 1) T AR VB 2D , T K 35 P 00 R T A A
RARBRZETE K3 %06, 58S A
W N T R RO D A RS R L. 1R
B, AT I W AR i B BT B 48 F 53 Ma, 35¥ 4t
£ 41 Ma, Wi B ERAL N h KB AR i 5 R AR A i 3
B,
4.4 ENFEKBEZE B (40~26 Ma)

B b M THANEEEERRA—BE
A TR K AR RN o B KRR AR R R 1 T B R
715 [R5 KR AR AR B R 04 B 1 7 Ak 1) b 3
H1, Bl 85 R¥s T BUKBER o AR J e BE #A B 16F
6% AR b2, B UHP 37k, EF B &
B, EIEMARA E WP, T RER AT 40~26 Ma
o] (B 9d) . 3 25 (2006¢) ¥ 2 1 3 oy o 7l 458
W Bt . $8 7 B R Bl AR - 8 R BEARF b 9 £ B0 38
R BPARIZ B R EFE AR,
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i AR o 5 R AR E ¥ BN KRG AR H B A
BE AR b 7 AL B B KB 7 {8 - s TR By 53~
41 Ma HJ#7 90 mm/a &I B 40~ 26 Ma 4 60
mm/a(Lee et al. , 1995) (/] 3), H 45 B B S5
BR8] 6 A6 X332 3h (il 9 ORF b S 18 BT 910D R B 4 e %
(B 3). [l PIARF i 3 2 3 B 76 0 5% 3 42K ) 98 37 o 1
B o, T B 40~30 Ma Y8 R K WA FERAL )&
KE CGR B %,1998; Ding et al. , 2003; % 4k 1%
£,2003; BEEEZ, 2005), KMEEET YA
BB TEREETRSIERE, BB —F I E W
Wi ARG, RN R E RIS, B HERE
FF 35 Ma(R %, 20060) . TERLBEHIME, T E %
B— RIS PRI N ES,TYS 85 15 8 K 18] 13 oft
W 2 R (GCT) AL KR i v T R R (GO B
ELOIENES W AT EW MK hEEAE RS
(Yin et al. , 2000),

R IE SRS s iR e H T BV KR AR
ZAERPESET KRS 40~26 Ma # 5
I B ARIE S EE (F 3) ., XMEAZR,
EF A2 N s N A RN N A ]
55 b e XA T IE st 7 B B L R B, AT A B O i
A BB 3 BOMT AR SR 00U T M50 28 O IRV A SUA IR
W 25 5 O R B T 3R 3K 5T (25~ 13 Ma) B A 2 4
TEX &M M Hou et al. , 2004; EIEHEE,2005), It
A BN KB ) 8 R BE AR o, 36 S 80T 8RS B hr % 3t
KW HG HF (Chung et al. , 2005), {H ¥4 44 7+ 71 68
5HAAGENEETRIMEX.

4.5 FEHiHE 5 R B

B L R R LR R R o
MG EL. B Leigeois (1998) B “P 43
VUM R R AR KRG RO IR X R, DL
0 p R A A R AR AR R ORARAE , TS B G TR
i it 18 22 )5 B Bt P9 3R 38, LA s PR R A Gt 44 22 TR] 9
B RBT Y & A KIBKFE 3 A RE, B I, S5 Rl
EARBFLEZESLEF G, WA E HEE (Oblique
collision) , Bt {k iz 3 G v, FE W) . &5 A B IF U
(Delamination ), /N ¥ K fff v 1 ¢ & £ H %
(Leigeois, 1998)., #AMM, XL EEMFHFAFAEED
BT Al 8 2 LU L AR A R R B B, 3245 TR (6] i IR 3T
R XEFSESERR TSR DB, R
MK RS R MRS B =20 ERE . st
M5 6 JE (R 3%, 2006a) . & Alf 8 (Main-
collision) £ F K i 55 K Fili ¥ 470 4 X 4 | 38 ZU Bl 18 A0
GEVRARE M . B i 38 (Late-collision) % F KBl (fF wr, &

BTRIWFEME B NFEEREZ T, U AR
SHLR PN E sh At TR T4 N IE R
AR AR R K ERSEE
o BR A, Sl 48 (Post-collision )18 ¥ 5 % A B 7 I
ERZEAEBEBESERIBE L, FTEUE
GHEBRRAMRDNEFTRNEGE, R EHFH—
B FUA R E IRBIERK S WA A H A LR IE B
JRR R MBS E R 4 (R HR %, 20060) ,

RN E B ERE (65~41 Ma) 5Bl i
(40~26 M)A ENE— W KL R EREE 2
KB RE(E 3., H—REBAA LI 60 Ma,
ILERBEZH~170 mm/a B K 90~110 mm/a, 3
RELE 42 Ma e s KRBT 41 Ma &£
HLOCRBEER 90 mm/a BIF K 60mm/a, HIELE R
23 Ma, fHBFERNR,E 60~42 Ma Z 8], LR H
BRRE—-RENPRENTAICREARSH 110
mm/a J/NE] 90 mm/a, AN Hb , B[ BE 55 2 91 A B 18]
) AR X 33 BE U A 15~25 cm/a T R E) 13~18
cm/a(Patriat et al. ,1984), 254k S AL T 45 50 Ma B
Ja (B 3), X PE I M it FHEEh, 5
AT R 3L B4 B B — 7 YN K i il 9 sk AR R R AR AL
SEIF St .

B — WL RE R RS B E — WU K RE#I 46 %
Bl 4% K Bl 5 TR i oRE X R, B K BE S B 2 (65
~ 45 Ma) i By B BE— 7 W X i K Al 18 (Lee et
al. , 1995; Chung et al. , 2005), % A& B X I-I%
Tl 1% (Lee et al. , 1995), I 4 #7 H S 3= #ifi 1 (65
~41 Ma) . 7E 65~41Ma #i (8], ERfEE L FELTF
Eq B K i 55 S 9 K i ) XoF 42 i 48 (65 M) FIBEJE 1Y
B KRG A A B . 7E AT By B IC R B/
IEAR AL, W AT BB SRR IR TR T B AR Ok, B
#E 60~54 Ma, FEFR BN B K BE 0 BE £ FE IR b
FE 53~42 Ma, {ff tp KBE AT &b &K E WS, M R
BRF IR KRR i R R, R A8 T A B ED

R A N T BRI ER T RN R

RS 106 B 19 2, 88 — YRV 3R 52 38 Rk Y B[] (60
Ma) 55 B i — I P 2K i 77 45 Al $8 B 8] (65 Ma) 77
5Mabf2, HAREMER R, h THELHHFER
kYA A B 130~70 Ma 6] 2 28 £ 2 0 nh 14
(Ding et al. , 2003; Chung et al. , 2005). 7 70~ 60
Ma # (8], K ¥ & A B A& 4 814 (rollback) i3 2
HERIFBRPIICEFFIEH (L 170 mm/a) FIED
B0 W K R 0 46 AlE 38 (65 Ma)., KE(7E 60~54
Ma, K¥# A A B i & 4 Bl % (rollback) 1 i $% Ef
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JBE K Fii 14 i R AT oot 2 B R, L5 R R SR BRI
R R BRI, 3 BUMK T 535 4E B K WL BE R A
MmERLREKERAL.

B RILROE RN B 5 3L (40~ 22
Ma) , $8 — L BF 53 & I3 &5 Oy B B — 7 W K i B 7 18
(Lee et al. , 1995; Chung et al. , 2005) fIfE/E & &8
4555 (Lee et al. , 1995) , AT N , X AL B AL
ein 75 F 5 R R B 32 A9 Y Bk A B R T Y Bt
HIX 5B F 3 6l 45 50 00 B R AR AE , J2 EP B i AR A LA
22 i B2 1) 2 M KBRS v . 6 40~22 Ma #18], iC
RERRRIE, R E Z A BN oh 0 e E KR A
GEERERENENAETRBEREE, HER
T B KR S 25 % 1 S 1] 09T b 52 S 46 TS 0 I 30 )
BT,

R b, 7 7 60 15 JE Al R 1L o AR P, R A
WL &9 3h g HL 2 2R B0 B KRR A4 BE A B ARF e A
2% W B9, ML 8 5 LU 0 30 0 WL o 3 R B KR
M B R A BEART o

2 %2 X #

BRE, Z74, £4i. 2005, BAXEEHEHFERKLERSSE
BHEEI. PEM%E, DB, 35(5); 399~410.

I, BE, 4hKFE. 1998 HELSWIHFLBRHETREEEE
SRAERHER. FEBE, 28: 111~117.
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Evidence from the Cenozoic Gangdese Igneous Rocks in Tibet
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Abstract

The Tibetan plateau is characterized by the thickest continental crust on Earth (60~ 80 km) with a hot
and soft lower crust, due to Indo—Asian continental collision since Paleocene. However, when and how this
continental collision happened has long been a subject of debates. Three suites of the Paleocene—Eocene igneous
rocks developed along the Gnagdese belt in Tibet provide new constraints on them. These three igneous suites
include (1) about 5000m thick, Linzizong volcanic successions (I.LVS), uncomformably covering the Cretaceous
sedimentary sequences, and syn-collisonal crust-derived granites near the eastern Himalayan syntax, (2)
gabbro and granitoid intrusions, both formed two parallel belts along the Gnagdese, and (3) basaltic
subvolcanic districts associated with LVS. The LVS rocks are calc-alkaline and shoshonitic, andesite-dacite-
rhyolite, with depletion in HFSE (Nb, Ta, Hf, Zr, P) and enrichment in LREE and LILE (K, Rb), but
low-abundance of Ba and Sr. Sr-Nd-Pb systematics suggest a wedge mantle source metaomatied by fluids from
the Neo-Tethyan oceanic-slab subduction, with minor lower-crustal contribution. *°Ar/* Ar dating yielded a
range of erupting age of 65~44 Ma for the LVS. The syn-collisional granites are composed of muscovite granite
with “Ar/*Ar age of 65~58 Ma and monzogranite and syenitic granites with peaking at 53 Ma and 42 Ma,
respectively. The muscovite granites have high ASI (1. 02~2. 63) and high Rb/Sr (257~404) and Rb/Ba
ratios (13~40), and high (¥Sr/%Sr);(>>0. 710) and low & ns(<{—7), suggesting a crustal anatexis related to
Indo— Asian collision at ~65 Ma. The monzogranite and syenitic granites are potassic calc-alkaline, according
to Barbarin (1990), reflecting a stress regime transformed from compression (65~54 Ma) to relaxation (53~
42 Ma). The gabbro and granitoid plutons intruded the Gangdese arc granite batholiths, along which they
extend in EW for 1500 km. Available dating data gave an age range of 41 ~52 Ma for granitoid plutons,
whereas SHRIMP U-Pb age of zircons from six gabbro intrusions yielded an identical, but narrower range of
47.0~52. 5 Ma, than that of associated granitoid. The granitoid is characterized by hosted numerous MME
similar to gabbro in compositions and positive ey values (2~5), whereas gabbros have similar Sr-Nd signature
to MORB. The granitoids are transitional between adakite and arc granites geochemically, suggesting a large
contribution of mantle components. While, gabbros do not exhibit arc geochemical characteristics, such as
deposition in HFSE and enrichment in LILE, suggesting a subcontinental lithospheric mantle source for the
mafic magmas. They are interpreted by the break-off of the subducted Indian slab at about 53 Maj; the latter
also resulted in UHP rocks and exhumation in the NW Himalaya (Leech et al. , 2005). Although no enough
data define spatial distribution of the basaltic subvolcanic rocks in the Gangdese belt, an **Ar/**Ar age of 42 Ma
indicates that these mafic rocks are the last-epoch products, and mark the end of the Indo—Asian main
collision. These rocks are tholeiitic and calc-alkaline, a few of them have high Mg® values (0. §~0. 75) with
high Cr (400X 107%~750X107%) and V (220X107°~320X107%), with flat REE patterns, a typical feature
of primary basaltic magmas. Trace element abundance patterns normalized by primitive mantle show strongly
depletion in LILE (K, Rb, Ba). (*¥Sr/*Sr);(0. 7045~0. 7065) and € x4 (0. 0~ 4. 8), similar to those of
MORB, suggest that these basaltic fnagmas were derived from depleted upper mantle. A plausible
interpretation is upwelling of the athenospheric materials through slab-window, accompanying the delamination
of the Indian slab at about 42 Ma, which in turn led to initiation of low-angle subduction by the end of the

main-collision between Indian and Asian continents (65~41 Ma).

Key words: Indo—Asian continental collision; Gnagdese igneous rocks; petrology and geochemistry;
subduction of continent; slab break-off; Tibetan Plateau
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