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Tectonic framework of the Tibetan plateau and surrounding regions (modified from Xu Zhiqin et al. , 2011)
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East Kunlun terrane; ALT—Aljin terrane; NSG—North Songpan Gaze terrane; SSG—South Songpan Gaze

QL—AQilian terrane; EKL—
terrane; NQT—North Qiangtang terrane; SQT—South Qiangtan terrane; WKL—West Kunlun terrane; TSH—Tianshuihai terrane; LS—
; HM—Himalaya terrane;

Lasha terrane; TC—Tengchong terrane; BS—Baoshan terrane; SM-—Simao terrane; IDC—Indochina terrane;
5 LSS—Longmutso-Shuanghu

AFH—Afuhan terrane; GDS—Gangdese terrane. ANMQS—A " nyemaqen suture; JSJS—Jinshajiang suture;
suture; BG—NJ—Bangonghu-Nujiang suture; IYS—Indus-Tsangbo suture; ALTF—Altyn-Tagh fault; XSHF—Xianshuihe fault; ALS—RRF

Ailaoshan-Red River fault; LCJF—Lancangjaing fault; GLGF—Gaoligong fault; JLF—]Jiali fault; SGF—Sagaing fault; MBT—Main Bounded
fault; MFT—Main frotal fault; KKF—Karakunrun fault; CMF—Chaman fault
(Sub-Himalayan Sequence) % U/ #4 & 250 4H i,

#5500 Z 8] B AL 1R R oy Aii R IR 25 R (South
Tibet Detachment, faj #z STD) ., £ v o 3 i by 24
(Main Central Thrust, fajfg MCT) | 3 31 5306 v K7
% (Main Boundary Thrust) Fil 3 §ij £ w0 v W7 24
(Main Frontal Thrust) P4 251 5 Wr 24 (K] 3) (Burg
and Chen, 1984; Burchfiel and Royden, 1985;
Burchfiel et al. , 1992; Cui Junwen et al. , 1992;
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Fig. 2 Schematic tectonic map of the Tibetan plateau and adjacent regions
ALTF— Pl /R G i 3G EKLE— R G W2 LMST—Jg 1 1L B2 ; ALS— RREF— 3 72 11 - 2030 W7 3¢ s MFT— i B0 nh I 3R
KKF—m& il B4 Wi ¢ s CME—44 B I 34 s SGF— 5L By b 34
ALTF—Altyn Tagh fault; EKLF—East Kunlun faul; LMST—Longmenshan thrust; ALS—RRF—Ailaoshan -Red River fault;
MFT—Main frontal thrust; KKF—Karakunrun fault; CMF—Chaman fault; SGF—Sagaing fault

Brookfield, 1993; 1996;
1997; Yin A and Harrison, 2000; Yin A, 2006;
Xu Zhiqin et al. , 2007), EPFrEEH B SR NE
Iy 137 A VA 4R I &) (INDEPTH) 3 5t 3 752 % S
R 3t LR I R 5 5 R 4B S T D A R
o B M 7 45 A8 AR AR i ## (Zhao W T et al.
2008) . INDEPTH — M ] 3r & 1 I S 3 5 AR R 45
B bR 3 1L b R A 25 R L e BB B AR R 1 ]
B[Rl RUS I A A 7 OIS SR =R A SR S
(Main Himalayan Thrust, f&f fx MHT) , o] 3k {# 3|
iR = DR fEZF 45 km ¥R E (Zhao W J et al. ,
1993; Hauck et al. , 1998) , 3T 4= i 322 i oK BT 75 56
IET L iR4h B (Schulte-Pelkum et al. , 2005),
2.1 ESHHELFR 2D ERE

15 PR AR 2R B R A LA AR A
AR 3 e 3 ph R (MICT) L b 5 R 6 R 35 8 &R
(STD) ., e 5 5 $ir HE A 7 2 35 19 0 AR 1) 44y
N—N30°E, 5 MCT F1 STD () %7 fh £& B 7 {57 — 5
XA 25 TR el g B K Rt b % ) Jo A T A B D030
2 [a] [0 /g 5 1 (Burg J P and Chen C M, 1984;
Ratschbacher et al., 1994; Catlos et al. , 2004;
Searle et al. » 2008) . 7EH 458 T 2 Wpr 1. i T
PR R B/ 3t 58 309 )5 B 52 0] & 125 B S hr Ak 0 5

Le Fort, Cui Junwen,

2813 1 iR AR IR R 2 RRORL A AR A Je 1E 8 TS AE
M HEFR N = SR LS S 4 A (Searle et al, , 1992;
Vance and Harris, 1999; Ding L and Zhong D L,
1999; Zhang J J et al. , 2011), KEIREGIE K A&7
23~10 Ma R0 T 45§23 5= S 4 A . MCT #1 STD
(Edwards et al. , 1996; Edwards and Harrison,
1997; Harrison et al. ,» 1999; Hodges et al. , 1996;
Leloup et al. , 20103 Murphy and Harrison, 1999;
Schérer et al. , 1986; Searle et al. » 1997; Simpson
et al. , 2000; Wu C et al. , 1998;Wang Yinchao et
al. ,2005),

MCT HA 5 19 742 B AE F A b 35 100 95 /4 57 1)
&1, & — 45 2~10 km FEAYEI PR ST O)AF . (M &
o fE 6 v F L= S B M 2 b (Harrison et al.
1997; 2008 ; and Kohn,
2011) o 7R SyhrHE v B X . MCT dy 5 > 56 b A%
2 23 i) B A e B S RLHE Y MCT (LR Oy
MCT-2) (Arita, 1983) il L Tk 2 & 0 HE 79 T
MCT (X FR Ky MCT-1) . 78 JE A /K 5 BB 75 L
MCT A A Wr £F- 18 3 4 3 . JF & 2098 I8 /Y 18 4%
(DeCelles et al. , 2001;Yin A, 2006; Webb et al. ,
2007) . TR (MCT-1) 13606 1o 6 oh 11 35 T
HRAK g A8 T AH /) 45 b R i (Lesser Himalayan

Searle et al., Corrie
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Crystalline Nappes), X H #| K 2K B T & = S $i
FES 2 J8 16 2 T3 HL T3 776 % L (Upreti and Le
Fort, 1999; Webb et al. , 2011b), MCT B kBt
(] Ay 3 A W o AR AR DR AT B9 A /%0 A A I 0
JE A1 U-Pb JI4F 47 F R IR Pk iy MCT 2= /01
23~20Ma U £ JF I W) 1E A2 08, JF 4E 22 2 g it
(Hubbard and Harrison, 1989; Hodges et al.,
1996; Harrison et al. , 1997), HFHIERIHWED
PLHEAR Bt » MCT g g R B 00 396 aofr g 36t ) T AR e
JZ AL TR 46 15 B ) [A) 72 13Ma, 1 #5782 10Ma
(Yin A et al. , 2010),

STD 3F 1 oo v w8 2 46 57 tH 1 45 32 i 5 5 fr
VTR B i = SR A g S 2 s . B HE A I db
H SRR STD J& — A~ b 4k 101 b 32 ) i A% A BE 3
W Z B 7EER R B 16 b [X (Carosi et al. , 1998;
Murphy and Harrison, 1999; Law et al. , 2011) f
Annapurna-Manaslu Hii X ( Searle and Godin,
2003). STD Wi 4% B B 10 IF 25 07 )2 241 . B4R
STD # BAE IR 1Y & ShoHE R AL (H 2 STD
- = B 1 s 1 T o TR A T S 1 S SR
(Hodges et al. , 1996; Carosi et al. , 1998, 1999;
Godin et al. , 1999), — &2z 0 . STD fa] Jb %
i R B ST R R M R L A
b B oh B2 S AE BB R H AR TS R iR
(Chen Z et al. , 199082 ZE 4, 1997;Li Dewei et
al, 2003; FREZE5E, 2007) . AR4EIR 1L KA 1R
PEIf A = BE Y Ar/* Ar ¥ ZAE IS, STD )7 A48
T 1) 3% 2 it (8] BR %€ S — 23 ~ 12 Ma ( Harrison et
al. , 1999; Hodges et al., 1996; Vannay et al. ,
2004 ; Thiede et al. , 2005; Cottle et al. , 2011) .,

B R R LD R A BRI - A 1L i
R R, BT AN Bl T R 7 (wedge
extrusion) | “[% i i ” (channel flow) . “#4 3& #2”
(tectonic wedging) F 155 #Y , fdf 5 b ik 338 111 747 BNy
B 2 FETE I PR . IR s B B
PLAHER B — A WIPE A B4R . 72 MCT #1 STD Ry 3
[FIFE R 1 7 #F ) (& 4a) (Burchfiel and Royden,
1985; Grujic et al. , 1996), “Fx il 3715 BUE & &8
39 B ATORS B Hb R b 5S  TE R D ) ) g
5 18] B %57 3l (Royden, 19973 Clark and Roden,
2000) . MCT FI STD p 2y % 38 #1454~ Wil 1 3 5 [7]
Ny 36 2l HL 5 UD€ 1] A0 B2 - i 5 b i e AR S EORS B2 /Y
FROR M 5SSO — A Rl R R BR OB R (TR
4b) (Beaument et al. , 2001, 2004; Grujic et al. ,

1996, 2002; Jamieson et al. , 2004), W T 7EEREF
PEACFNJE AR h BB IX i 35 S L HE B 4R K, STD
M MCT 3P4 96, M iR RN g STD R 1810
MCT W73 3 lbr 2 F A R AT B . m e D
FLHE AT ZAE 15~20 km 8¢ ik, ff 2 52 AL 14
(K 4c) (Webb et al., 2007, 201la, 2011b).
Webb (2013) i — 25 i H 44 i B2~ 43l A9 38 AL B
UL B8 L S0 9 o 5 i R A 3 452 57 N =2 i B Al
A B B R LA e R R ARG . S A
RURT D) figp g 0 B 0y JH L AR & S i A L o= 2 S
AVREE B 5 o BLHE 2 Y 3 25 M (Pogue et al.
1999; DiPietro and Pogue, 2004) , L Je A P}l X 5
b R HE R B 3T = 1 i HE 9 DO FR 42 firk (Long and
McQuarrie, 2010),

HE, FORBE R I B T 5 B RRE i 1Lk
Tei] F) T AL ] oL e 2 3 2 A 32 S s 3k i O 4k
1z g2 B i H AR L IH 45 T MCT #1 STD
il 29 9 23~10 Ma 8] 5 5 S AR BF L WA
2 JECRIE 1 LI A AL 3 AR T LA R AR I SR
2.2 EE-TiAiERHNER-SRER

AR R TE R 42 7 5 D o A B R HE )
th B - 9 il i LR B L R - R A Al
30 T S A L R DL AR B S
e Y 22 S R AL, BT B X

WME G IR FEVE A A & D0 T e e — i e e 2 oA
MR . = S L AR S E 2 R T
B B X, 7E 5 i P AL 1 45 R i R TR
i Kaghan 145 EDEEHY Tso Morari 5 7 55 Hl X #B
&I ISR i L =g R i =
(Pognante and Spencer, 1991; Guillot et al.,
1997; Tonarini, et al. s 1993; O’ Brien et al.,
2001) i w5 s W U3 A2 i A T (p=> 2. 8 GPa, 1> 640"
C)#£~46 Ma(Parrish et al. ,2006) fl 50 ~43 Ma
(De Sigoyer et al. , 2000) , & B E[J & K Fdi () 75 6 F
Z/PAE 50~43 Ma & N ¥ 202 I K Rl 2 F I 3 ik
Pl A7 3R B E 3. [H )2 Burg (2011) 3 8 3% 8
728 J AR o8 IO T BB R Bli A1 Kohistan J2 91K i 9K
Wi il 455 o T A 2 BRIV ol 8 A 45 2R . H R
B e b B HU BLURRORL A AR 1Y ARV S R R
AR B A7 B, W Y AR N 38 Ma B 14 ~15
Ma(Liu Shuwen et al. ,2005; Grujic et al. , 2011;
Corrie et al. , 2010; Kellet et al. , 2014), Wang Y
et al. (2015)7E5 SHii A By E &5 1 X K B 1B
BT 14~15 Ma BORRE £ OFE 5 AR I 30 7% o 2% 1
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(@) —— 800~900°C) + #H 24 T th iR B 80 ~90 km, 25 Jii i}
MCT. STD IYS R4 50 Ma, i 45 5 S $7 E #4 3 45 B IR 5 A 1 30
AR A AR AT fig & A= 7E 40 Ma (Ding et al. ,2001)

Ll = WA 2 5% 37~32 Ma (Liu Y et al. , 2007; Zhang Z M et

al. . 2010)0

(b) >N I¥S qipey

TH
LH — T -

IR E K PR R op ok e
(#i# Webb et al. , 2011a)
Fig. 4 Extrusion models for the Greater Himalayan
complex (after Webb et al. , 2011a)

Ca) — 3t 57 40— v 0 19 B2 5 th 45 8 (Burchfiel and Royden,
1985; Grujic et al. , 1996 ; (b)— B 3H 3T /4 b 30 B2 8 . 3 i it
R B )RR G B B OB iR A b AT R B B
(Royden, 1997; Beaumont et al. , 2001; Hodges et al., 2001;
Grujic et al. » 2002) 5 Ce)— 3 {7 457 — o 30 1) 4 3 B4 X (Yin
A, 2006; Webb et al. , 2007); GHC— & # i i, THS— 542
B hfE . LH K% Dhr Mk, MCT— = fp e 3 o 22, MHT— &
I RME G b kT 2, GCT— K 52 8% 30 w7 22, STD— 58 g 7 25 &
1Y S— EJJ 3£ -k 65 58 A 5 5 o

(a)—Wedge extrusion of E. to M. Miocene (Burchfiel et al. 1992;
Grujic et al. 1996); (b)—Channel flow-focused denudation involve
channel stage of Eocene-Oligocene to the exhumation stage of the
Greater Himalayan during E.-M. Miocene (Burchfiel and Royden
1985; Hodges et al. 2001; Beaumont et al. 2001; Grujic et al.
1996, 2001, 2002; Searle and Szulc, 2005); (c)—Tectonic
wedging of E. to M. Miocene (Yin A, 2006; Webb et al. , 2007);
GHC—Greater Himalayan complex; THS—Tethyan Himalayan;
LH—Lesser Himalayan; MCT—main central trust; MHT—Main
Himalaya thrust; GCT-—great corner thrust; STD—South Tibet

detachment; IYS—Indus-Tsangpo suture

H2.0~2.1GPa 1 720~760°C, &/ T iE 2R R
BT RORL AR AR . F R B EER T B
3 IV 9l 45 A ) 28 B AR s 2
TARC1995) 7F - 4 1 445 g i 2 FO UG R B T T
R . BT B4 (2007) 78 B 3 B B 5 e b ke ™
FERRL 2 A AR T2 T 0 A0 B A 2 A R AR
A AR RAE W e (P=2.6~2.8 GPa, T=

TR B D RLAE R AE B BRCE S B RRA Y
KA Lo-HE {4 RFER K 54~49 Ma, KW =55
PLHE G L7 B # e 7E R E R HiE 2 42 4 I8 (Smit et
al. s 2014)) . I 4F ok A5 4 5 307 5 5 B0 HE B LB b
HRBRESERLZI T 46~27 Ma IR AL K 5
sk T 2 WA A (& 3) (Ding L et al.,
2005; Lee and Whitehouse, 2007; Aikman et al. ,
2008; Zeng L et al. , 2011; Hou Z Q et al. , 2012;
Qi Xueqgiang et al., 2008; Gao Lie et al., 2009,
2013; Zhang Jinjiang et al. , 2011), HJE T #7219
TN 76 U6 B T v — B 199 (46 ~ 35 Ma) 5 43 44 il »
T SiO, & Sr/Y i = = BRI i 2 IR 1
B IR A8 B By 2 1 1 o B A R AR S )
TR T FIES K A7 45 S AR T, 35 Ma DIk A2 e i &
R TR Rl B R T AR AR A S K R AR A A A
[ b EK 1k 2 Pk it 22 7 AR K (Zeng et al. . 2011, I
Hh AR R B SRR SR R R L IX 5 A/ L ARG SRR
11 U-Pb £ %K 39. 7~ 34 Ma, 3R T v it 5¢ &) &
IR B E] (Wang ] M et al. , 2013),

2.3 FAELFREXKENEREE

AN & A & 2 S e A0y R s R
JRyER A B VAT I LA B 1) 08 3 AR PG 1) B L B 5]
- 8 S PR L IX (Brun et al. , 1985) 3% 22 Hfy [X
(Murphy et al., 2002). J& JA /& Manaslu #i X
(Pécher et al. , 1991) ., El JF Gangotri Hli [X (Pécher
and Scaillet, 1989), Ama Drime #fi 3t (Jessup et
al. » 2008), Xu Z Q et al. (2013) & I &5 = b Fe
AR AR VY ) ) ) 1 A R AT RE Y R A i 1L )
Aii T Sl ) Ay 57T T e 0 — v ot R, BT X
P38 L. AN S BT L T i B D AR B IR -
WARHIX i E—W SEm] L m REW K EZKE
TR Bal AR R GR PR & 554 X R A il
FERA W2 Z 0], F 8w R A 5 U A8 I 5 51 BE i
JEIK 1 km DL b A AR PG [ iz i 2 B AN Y U
PR AV BIRE 45 3 B 2 BE W A v R s 1 B
F 728 Jon i1 A 1 s 1 BV BT U0 T BR i i Ta] Dy 28 ~
26 Ma, = BERY" Ar/* Ar 48 R BB 1 57 04 R
MWEAE 13~11 Ma 253, 78 & 5 5 i HE 75 B iy i =2
b DX 0 e B T R I P A A IR R B B0 B DDA
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Fig. 5 Stretching lineation patterns in the Great Himalayas Complex(modified from Xu Z Q et al. , 2013)
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The Miocene leucogranites are shown in pink color. The red ellipses indicate areas with orogen-parallel stretching lineation in the GHC. Due to orogen-
parallel gravitational collapse in the late Oligocene and Miocene, decoupling between the TH and GHC resulted in top-to-the-east shearing in the eastern
Himalaya, top-to-the-west shearing in the western Himalaya, and coexistence of top-to-the-west and top-to-the-east shearing in the central Himalaya
(blue arrows). The convergence direction between India and Asia is assumed to be the same as at the present (orange arrow); ITSZ— Indus-Tsangbo
suture zone; KF—Karakoram fault; MBT—main boundary thrust; MCT—main central thrust; MKT—main Karakoram thrust; STD—South Tibet
detachment; TH—Tethys Himalaya; GHC—Great Himalayan Crystalline

A B 5T BE e A BE e AL R R R s 1 b L] 7Y
(9 BT DI 1), 75 Bh i 1) 2 22~15 Ma. BEAh. 761 &
Ihr e Hp S ) B RN 3 R M X I K OF B B2 TR
IRy LA 1) 2R 0 6] 7Y B BT UT4S 19

PG, 7E = S Al BB AR T — A5 AR R IR
WAk - & EH K- FE-Manaslu(UB YA /R) L 76 & 3% 22,
K25 1800 km & #4736 1Ly 28 1m) 1 3 7K - 0
Pres 2, LA WS hr AR b X Ry ot s Rl b k1] AR
B8l P R PG IE B FATR AR S DR
P 2 (Greater Himalayan Detachement), EJE-
SV P A 4R T R A R LT TR W R ) 25 S TR

IR 175 o Ly L 36 11T A W Tt b i e Ao
A7 368 L35 E 1) A9 E ) V5 8 . S U PR IR Gy 5 T
FEOFITIOR S )2 (R I g SR Z WA E T mE
LRLHENR B9 )2 o 3% b i i B D A E A 5 i JE g PR
TR B 5 A 1 ER BE P At Gangotri #i X A fE 52
B U E SR I R e K E T R
ARAE K RIS B2 . 78 e Rt —rhopr i, S
B A 1) g B Y[R B IR BT AR P ) A ) A i
&, —FLEE S 80w B DR P AR . X
23 P it ol ol 42 ol 32 L0 5 9 40 Joit UG S 1) b A ik S
T} 308 3 » AT A 2050 b 3 15 b e ) BT Y B L ) B B K
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A IR B . 34 Ma JF iy [l g 47 38 I 6 B iR vh 5 ) R . 2 5
2.4 SEDHEMNSESEEYIRM 3D HiEHE T L Y B U R S RO I B R R AR AT
4 LS P A R A 5, 3 B80R B A R A R AR 1 i

R A8 3 L 1 A A 22 5 o AT LR 20 Sy Al i
T 1L 08 Al 48 3 L el P A2 R, BAGRE gk 1 2
A R B L A A R B T — T s
T8 - AR R R o S 28 B TR R T A
%k B (Bird, 1991; Grujic et al., 19963
Beaumont et al. , 2001; Cottle et al. ., 2015); i ¥
lf 438 36 1L 7 v s A R T AL TR A RS T
Law et al. (2006) ¥k 3 Hbse o —F #F  HRE HT 1R
R e o R E AR Sy A 3 L R R I
PLHE RIS B S RHERR R Vo ml f 3 1L S
e rf BE B JEEBE AT 3k 7~9 k. f IC BT B9 AR N A AR
SRR 5 R (L 28 AR 25 4D 728 T A B S s — 151
BB ) CF B & A7 -+ 5 A, bR g
i A1-% & TER IR & o ik 5 41D (Harrison et
al. , 1998; Vannay and Grasemann, 2001; Harris
et al. » 2004; Searle et al. , 2008), F##% 2~3 km
JE AR B H A L 6 W v 5 D 1 28 - TR 0
fERIS MCT #il STD Wk B R AM G, —&%
B B R 08 BT IR AR I AR
B SR HER TR . N 44 Ma {2 T 45 km B, &
16~13 Ma i T 18 km ¥ )& (Daniel et al. , 2003;
Cottle et al. , 2009) , IF /R 15 2 S FLHE T #AF7E— 5%
BT T A AR ARORS BE A 1] B 3 eh B R BT I

JEIH /R H # Annapura 1 ik UL 78 1) Benin-
Jomsom F| I T 5 & SR HE R ICHy AR, FoA]
TE I R A T 4% 1o L AT o L A2 396 i, T] )R B2
KT ARG b BT U & . BEMCA L R RRE I A1
YR BT DI R A0 T iR B AR T
(>650°C), Gz A IR A At — 2. AR A
() U-Pb 4R 46 75 - i 06 vh 39 U1 & /9 TR A2 2 T 46
T ~34 Ma, [n] B 3B #2245, 2 MCT TRl 26
Ma(Ff & 3. [ 3) . PRI, w5 0 B 06 op 5
VAWM EF STD fil MCT(~23~10 Ma), 1
M 28 Ma I R B9 P47 3 LA /Y e 5 5 0 R I
B2 . 55 SRR L b 5T 40 25 8 X b (Zhao
W Jetal., 1993; Hauck et al. , 1998) , Fe A4 M
AR R 7R SR Y JE =R A BUIRT L
(MHT) 7 & 1 ) 55 5853

MG bR ST R FAT A S 1 B L = 4
T LAY (& 6) 3 Ehhr o 3 1L A Rt DO i TR
JEAE A R g5 4k 1 b R o A Al B D R RE A

AR, BBk T 23 Ma LIk MCT #1 STD
Jeb Bl o AR T R A A LT I AL A O R T 4
i 48 JEE R VG ) o 0 v A

(B TR B A S, 3230 B3 oh I ¢ (MBT) {1 =
SRR TR = R UIBUZ Z b R A R K 2 1
11~9. 5 Ma(Meigs et al. ,1995), %44 Y) 28 45 U &
TR Y. AT eh 2 (MEFT) 8 357 ik 22 1)
Siwalik #8 T EJEEERP R E M R TURY Z L
SEAEE TE R B R (Kumer et al. , 2001), K,
IR AE R 1L 1 AR A2 B T BT i (~ 34 Ma)
TG M ATRG 2 R 1) — R 8 & BUR BT Z , £ 8 D
e vh T 24 S MCT . MBT . MFT I8 F 18 35 1 i
B )2

T R e DA R 1 0 1) 6 3k

WAL 7 B . T 0 J5UAS B i S 2P E SO
M AR R -4 556 3 A L B - Mogole- 14 4 i 44 2 A
TS b AR 1 0 S SRy DR TR i DR 2 L AR ) P AR TR
Ay s AR L -1 TR 4T L T v LT SR i B T Tk
. SERP WY (Sagaing fault) 4 B pp-Mogok #f
P55 PG 40 AR A AT B T BT 20 250 ko, #4353 47
L GPS BIF 5 X 3% W B 2 -0 Y lf 48 300
e D S 3t 1 7 ) Jo R 58 - i T A A s 45 4R IS
FEIg gl . 1) A F1AR B J7 1] 6 3 3 B e A AR R 2 1 A
)4 K (Zhang P S et al. , 2004; Shen Z K et al. ,
2005; Otofuji et al., 2010; Tapponnier et al.,
2011) . H B AF7E = Fh ot 70 B B R A B 55 9L =1 )t 1Y)
ey e s L . D 44 3 #6387 (tectonic escape) B
RUTN A 7 58 5 J5 2 T 5 0140 45 DO APt e L2 A0 ) g B2
DA AT AE T W R0 AR ) 3 A Ll -2 R B Dy i B
6] R e dz gy » A8 B B v AR D) 58 S A LY BT T S R R
®E W Wr 24 77 ( Tapponnier and Molnar, 19763
Tapponnier et al. , 1986; Leloup et al. , 2001), @
kG AR ” (thin viscous sheet) f5 B R & 7 ik 5 IR
(0 A VDR FEARAIG , 76 7 b ) 5% 0 ) b e 5 )
TS S Ja WA b e ¥ K B E T TR (England and
Houseman, 1986), @ “F #i52 ii” (lower crustal
Mow) B R AR & T 9 e i AROR B2 7 R 58 i — 7K P
W% 18 1m) S0 3 Bl . A B ) K A ) 2 i A (Clark
and Royden, 2000; Royden et al., 2008), {H&,
XF GPS e A5 400 25 SR 22 B L 95 980 g Dt 2R T % B A
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AL 103 S W B0 A T RS SR N IR AR AR BOR
i i 28 ( Thatcher, 2007; Gan W et al. , 2007),
3.1 EHEEFEENERHRE

T JEUAR W 2 0B A AR T R A o R SR A A
ERRNE R B, e £,
Jits oot A4S L Lt A SRS b A R R i AR
T £ T e o (R e e K R [A] (Chen H et al.
1995; Kornfled et al., 2014a, b; Sato et al.,
2001, 2007) . IX 26 A (9 30 556 W W7 2R iy p—
15 P o e I BE M A 2L 2 T TR A R L
Bt Y 22 AR T AR P AR T L OF B T s 3 A e 1
ARIE . T TR ) PG R A IO IX 32 EE T W L Y
HALTT

TR L2 S T W R A JE BOR By g &
L = A VD V-3 7 L 4 5 e A L S8 5
1 55 46 I¢ 4 H 4R 40 % (I 8) (Fang Weixuan et al. ,
2002; Mo Xuanxue and Pan Guitang, 2006; Xu
Zhiqin et al. , 2013), {H J& 7] m £L 0] 7 ¥ Wr 24 47 v
& Mg JL R A9 Phang-Si-Pang 1l k70 A s 7 F 48 5
25t (Chung S L et al. , 1997; Zhang R'Y
et al., 2013), A Hh4E& 0 th MM & 1 #5 41 U-Pb
AEWE S 230, 5428, 2 Ma, il s 1 A8 g b B 55 B S

Pz 8] ) i 32 37 3 OC M A I ] (Zhang RY et
al. ,2013) " Ar/* Ar AEAE TSR W A2 1l -40
Tof BT 84T F0 22 A 8 T P BE PRIV 20 7 s < AE 34~ 27
Ma 18 % H1 . 76 27 ~17 Ma e # ¥ #1 (Leloup et
al. , 1995, 2001; Harrison et al. , 1996; Wang E C
etal., 1998), [AIM3E A1 B A1 A9 AR KAl sk T 34~
21 Ma (4 #1 N 25 AH 72 i/ AL 2647 78 i (Gilley et
al. . 2003), B4 U-Pb 4F %, = B A1 A N A1 09"
Ar/* Ar AR 7R o s A8 -2 A2 105 DA 9 & U D
PEZEATEITE 32~25 Ma KHEAE 18~25 km .
£ 25~14 Ma kL 724738 W I B #iFE T 2 10~15
km(Cao S Y et al. , 2011a, 2011b; Liu F L et al. ,
2013), 16~5.5 Ma L 4% 1L-21 0] 3 ¥ Wy 217 1) 0
VIA6 17 72 S A AT TE 4 v 6 A 2R 1R PR e &)
(Leloup et al. , 2001),

I N-—S E [ 19 T v VUL W W A T A BT
R BE S 1A 1) 8 5 58 M A bR i e AR - 3L
WG Gty AR % L OR LU b UK 5 R 98 B 4 AR i (I8
8) (Zhong Dalai, 1998; Li Cai et al., 2007; Xu
Zhiqin et al. , 2013;Metcalfe, 2013), ¥} A G-
AR ) 8RS I I A R S A
JS AR AV I v s 78 5T A 78 BT U ST I ] Oy 244 ~ 223
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Fig. 7 Topography and schematic tectonic framework of SE Tibetand adjacent regions

(modified from Leloup et al. , 2001; Searle et al. , 2012; Xu Z Q et al. , 2015)

Ma, PR IR I [7] Oy 227 ~203 Ma, id 53¢ T ol 55 4
VAR T A = 8 40 1) A JE 3 M e 22 AR e D8 B S
FJE 5 A 98 I & AR il R RE 4 A9 5 OB (Li Cai et
al. » 20065 Zhai Q G et al. , 2011;Zhang Xiuzheng
et al., 2014) . VR VLE 1 BT 247 I AL B 8 2 &5
=22 I AE 2y 250 Tem . iy ZR 000 R o 417 700G 400 1 JjR
AR B 5% LU E T IR AT . 5% L0 E W M R
B IEARE % AL B P T IR B A T E T
B 7R AR S L W R Bl A2 A7 E W O 3 (Socquet and
Pubellier, 2005; Wang Y J et al. , 2006; Akciz et
al, 2008) . IR AL X1 & 1Al s 1 U-Pb £ i R WY,
2 WA £ /D FE 34 Ma FFUR 3 8 (Akceiz et al,
2008) , 1M F N AT = BEFIR = B A/ Ar 4R
FWHET EW S 14 Ma(Wang Y ] et al.,
20065 Akciz et al, 2008), J# VYL 7E 1 BT 244 9
BNz B IFUG 5 Im 4L B A 23 JU I 52 1) e S A

SR ACE [ B - AR B A . TE - Im R R
JRUAFAE 33~30 Ma # F I 24 £ 17T 1 120~
150 km, ZJG 40 T 29~23 Ma BIPRE R H1 (- 7)
(Lacassin et al. , 1997), 7€ B 7 37 tH— b B i, 18
Y VI T W L R B AR T [ o SR VL ) TR 1 T
JZ2 AR O 2R DR B T R AR ] T 28 R A
FZEEE K & T (Morley et al. , 2001; Macdonald
et al. , 2010; Nantasin et al. , 2012),

PLER AR TE S 40 5 I8 IR T BE - A VL 4%
G R X T BE A -V 9 T A [l LA o B E T
HifAkZ F (Yin A and Harrison, 2000; Kapp et al. ,
2003, 2007) i /2 7] j I w2 $3 6% Mo {4 2 (Pan
Guitang et al. , 20063 Zhu D C et al. , 2009, 2011;
Zhang Z M et al. , 201 RAFFES L. b ik 5
L 157 b A T 0 618 XD S8 IR A R B Y R S 2 K
AT A S SEAE T WA s 5% 3t AR 1 B A 758 [



%5013 VPR A5 BV JE- I R DA 5% P 30 T 9 4 4 36 B 11

95° 100°
T~ T A
30 BBk NEED
b G A
7
%

CIT T 071k 42 it Fa—H &
A 1L 5% A H7

B[ BERR IR

Indian plate

B R
Himalaya orogen

71— G 4 e
Lasha-Tengchong-
W. Myami terrane

e PRl M
S.Qiangtang -Baoshan terrane

JEIEYE- I ik

N. Qiangtang-Simao terrane

ik Ak

Songpan-Gaze terrane

I )2
Thrust

l ATz

Strike-slip fault

[ Fksseinsaea
= Neo-Tethys suture

8 i ot A B H R % H) A 3 A

Fig. 8 Simplified tectonic framework of the Tengchong terrane and adjacent regions (modified from Xu Z Q et al. , 2015)

1 P U ] 0 3R T W T 24 S BIE S - T B
AR (B 8) (Xu Z Q et al. » 2012;Xu Zhigin et
al., 2013) " Ar/* Ar SER 2R MBS A 1T
W WA 2= IR T 32 Ma, JFF225] 18~ 10
Ma (Wang Y J et al., 2006; Zhang B et al.,
2012)., i T 85 B2 7 I 2040 71 10 35 T 2 £ 22
Ma CIF 615 gl 227 o il o Ze 47 8 T W 2R (R A
18~12 Ma ¥78 ]y 474778 1 I 5 i BR 0T W 28415 HH %
(Lee HY et al., 2003; Lin T H et al, 2009), &
BT 2L B9 VG R B AE £ T R A AR ] B B
Wi ZAH % o Wl K A7 A AR T I 5 2 W i T T 2R A
8.4~0.9 Ma 8 JJ1 1 7247 £ 18 FIE BT, 5 1 w4
iy K 1 s R (Wang G et al. , 2008),

i A AE ) ) 52 B A AT E W I8 L I 1200 km,
] g IR 2GR E A D, RiES =
BEFIE = 8RR Ar/* Ar AR %, 928 BT R 7E 21~
17 Ma k&4 T A 417 ¥ 1 57 Y] (Bertrand et al. ,
1999) o 3 0728 JE i B0 B2 7R 45 A Y1 5% 5l T B
5 SO 4% 5 iy I EN 4 48 57 B T 29 100 ke, 34 U Wy
T st AR D R R 2 DR RIS S IR R . VLV e IR
HOE T 7 2 B BE R JRORL S IE SR T 76~ 74 Ma Y
IR 5 FH A T AR A 24 ~ 23 Ma 19 1 N & AR 48

HURBERUEME XuZ Qetal. . 2015)

S5 A/E A (Ji Jianging et al. , 2000) , HF I W 4747 5 3
~4 km, B E ORA-A L08R s RHC AN
NSy A BN A W= RYATTR: L Bl N G U E DA LSS
B2 b 7 i T R A AT R B D) B A AR B
() U-Pb 4R FI A IN A1 Ar-Ar 508 38 75 ISR A A7 0
PEEW WG sh B [E] 2 41 ~19 Ma(Xu Z et al.,
2015),

PRI e AR T A AT A T T 2R O AN 2 Tl 2 9
o D 2 T A B A R P A . BRI Y Al A el D
JE AR B 1) 2 AL T R A 5 A AR ) il A L i
h-Mogok-P4 4 b {4 75 41 JT 4y 1) 75 7 5 i . 178
VL i W 34 55 5 A% Ll - 2009 o i B 344 I 22 AT 9
PEE W R B F AR T 34 Ma, B8 T 75 98 e J 75 /e 2%
A BT R ER A V) R
3.2 ERERFAEEHNTANIRER

SRR T TR R IR R 2 Y 7 B DL OR R T I R
JRAE S AH 2 0T 4R R © 7R 8Rg Jb AR Y £1 9 I8 2
(Jolivet et al.. 2001). 4 fi] f§ Mogok 78 Jit 4
(Bertrand et al., 1999, 2001; Searle et al.,
2007) | JEL VY (%) Fi O A S 45 1L HB X (Socquet and
Pubellier, 2005;Liu Junlai et al. s 2000 & A T
LK AR BT U)o R TR S AT I AR ORAE
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i ph A (Xu Z Q et al. o 2015) (5 L1 Hi 44 18 2
b A K B KT IR BT DDA . 3X S KT P B
VI AE Ry 52 AR 28 )2, o I8 70 75 68 e D 4 J5 1] R A
RHEWEBEHE T EEIEM.

Xu Z Q et al. (2015) % B wf b 14 4 32 7K F- )
PEBY Y)Y R BE b 5 Ak AR X3 R E R RR A 4
B KT T FE AR T AN A AR TR R 2 = ]
LA 0 1 T B F NE—SW ] 30 7K S 1 7 b 28 1K
AR B E R AU AR BT U4 1) . B el AR A AR
i) PG M R T AT Ly K LBV S DU AS RO S R
(9, X Eepgdb K i F ks 3 8 LT JE R
AR R S 20— R BT i (126 ~ 53 Ma) 18 4
AR AR R AZES b m NE BT KCEF 25 2 1 NE
1) PR A A7 0 W T 284 Ry 0 L (81 100 . FRATT 76 B
M MEE RN F g 2 FOE W W R Z ) H R
THETARE W P B AR U-Pb R &
BESMINA R Ar /% Ar AR08 R B R IR B2 TE A
N AH-2% A A5 R IS Sh AR I AE > 35~ 15
Ma, 58I AT 1738 W W 24417 (41 ~19 Ma) #1522 5%
A AT HE W 2L (32~ 10 Ma) EA7 [5) B P, i 2230
LATE W R AR TR AE 35 Ma 2%

LA o R L AR B i AR AR Jo R OES H EE AE R E
VY R-Bh . R AR SR LR R s AR A DL &
TR B e ) A LA T AR R AR
A g 5% LLRE b3 oy A ARV A TR A
T KB UK B TR AT MRS 4 B 22 ) 3K
S B D) B R BT AR 1

1 JE S0 b A i € B RR G Y B AE S A 1R
I —7 s A AT -2 = BF R A AR B
TR G5 T R AH 9 A8 AR A (700 ~770°C Al
0.5~0.8 GPa) H1 #f [N & AH 1 1B 742 Jiz /F H] (600 ~
650°C F1 0. 35 ~0. 45 GPa) (Wang Fang et al.,
201D, 7ESA I X T 2E R R ELK AR 7 iR
KT BER E AL A A - i 7 - = B R A
T A A-A T A R A DL K T B
NW-SE [u] $i7 fh £k # L) Je 7] b 8% 17) SE 19 8Y Y1 4§ [1]
R REAE 3% Ik B YA 3 A 2 R 2 AR T RS
A AR 352 2 B .

3.3 EEEEREEHNEIR G

FATTAE T 5 D AR T 1 IR o b A R L A
LT SE AR R e BT 30 K S0 1 B B L g
Fody CRO R AR TUBL R 2 A0 71 98 A8 i 3L K =2 (1)
MR B, MR &S A U-Pb 4E 8. M IN A Fl & 1Y
Ar/* Ar AR, 3 27— B g i e N B

J25 5 9 I AR T 2 1 i B 2T O T IR B S
TH BB EA .

B AN Y 3T VB 4 U-Pb 4E 1 . Z R S5 M I8 A
(70 Ar /% Ar A I 38 7 < I ol b PR 199 46 1 2 1A e 4R A
Jo PR A B FEAR K L 3 BUG W B A TR S T
BB A R A A RN TR TC AR IE . TR R b A4
(A6 B B e 55 8 THE AN 2 A% 0 19 A R R RE AL A1 i
Je S I PE B UIA PR . W R R LUK S A P Y
A T W 2l A 7K V- IR B )= 8 I S g A R W L i o
b 7€ FL A WA 2 N B — R AR R B A AR AR
T . XAMFE T e AR B E )z
A3 AT B A% RS E R #b 5% (Clark and Royden, 2000;
Royden et al. , 2008),

M 1 19 16 O7 =X R84 I AL ] 23 S Iz
5 J& (buckling) #1 3 J2 $f & (bending) , Burchfiel
and Chen (2012) % Il £& B J5 M Bk ) b (19 15 22 5t 1k
T o A ) A6 28 R 0 SO 25l AT A R i R A
1R AT T B S A RS A BB g AT s B
FAER M UESE . Xu Z Q et al. (2015) 7£ % o it
g &) — 4% NNE & [m] 1) 75 3 L 2 V0 329 5k
T W7 20 5 8 I N v AR DA AT W 4 B A
f P RN BT DI 18], ] BEARAE 41 Ma ARG 3. 35
Ma Z Ji5 » 28 JE 48 v A R 8 i v 2R o A5 A 06 T W 2R
o 2 BB RS W R 1 DA SR B RE Al R AR AN B[]
ALArF oho 7R E S B OHE M & 45 (proto-eastern
Himalayan syntaxis, 455 PEHS) §\7 B M 1% 75 3
AR IE L AR . I vl AR AT BEAE 41 Ma JF R
Fil %8 PEHS i o J2 8] 8 2 i 245 i, X 2808 B i 4
A 7 T8 W7 2015 A0 A0 " A A8 ) )22 M) T A% T (I 1)
A A PR S 48 4 E A (lithospheric bending) 5 & %
ph AR [ 28 PEHS & A2 I £ e 4% I 1) 74 R 55 i
AL FE T I b o (A S 9 BT 28805 1 1) 23 0 A i iz By
SFRRAE L T EL AT UM 18 Ma 22 il 77 22 W7 24 A i 22
DUMT R I B D4R A S 4 (Lee H Y et al.
2003; Lin T H et al. » 2009) . L & ity Wi RERIF 5% b R
TR F8 0 5 B AT VL 5% 5 Y 33 I £ e % (Otofuji et
al. » 20100, 5 b A1 578 A B9 )2 9855 1 b
AT 7 A S I 1) S A PR I {6 722 B I A e v
Bt — e i bR B 3R I 1) P R 5 1) % H
I o A P 258 AR 5 A Ak S T B s D R P
Yy o 16 3% i AL

1 b A R 1 b (R SR S b R ) 0 1 B R
52 BRI TE W W 200 e IR B 2 L RAE T . S
“F) 1h ok i A R AH LG (Tapponnier and Molnar,



VPR A5 BV JE- I R DA 5% P 30 T 9 4 4 36 B 13

97°40' 98°00' 98°20' 98°40'
T 4 AR

(2)

f VLA B

nwuﬁ

24° 24°
40 I° 1 20
24° E
20'

foliation: n = 10

stretching lineation: n ff 16

foliation: n = 16,
stretching lineation: n = 16

—><L=_SE
© WG SR YIS B . BT
m), . RITHE® . A RE YR

,mmzu EHIIEAS i!ﬁf’.ﬁ,—ﬁ ARR T A=k m PR — TN jran I*I’il B b i
Q [N — Ip-c = | Granite Detact =7 | Strike-slip == [EYES Mylonite

Gneiss

fault
: ik . ,
e I — i E rfif a iE i ) i
il e e iati " e ¢
Basalt Limestone Foliation SI[:SLC::]‘;% Normal fault Cross-section

&9 i o b A b 3 1 (90 2 1 2 b 0T 8 R R P 125 T BT . Xu Z Q et al. , 2015 B H0
Fig. 9 Simplified geological map of the Tengchong terrane (modified after the 1: 250,000 geological map of
the Luxi region by the Geological Survey of Yunnan Province, 2008 and Xu Z Q et al. , 2015)
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White numbers indicate granite plutons in this region: 1—Sudian gneiss dome; 2— Yinjiang gneiss dome; 3—Linghe gneiss dome; 4—

Donghe gneiss dome; Fig b~d are lower hemisphere projection of the foliation and stretching lineation of the Donghe detachment is from

(b) the northern Longling area, (¢) the western Mangshi area, and (d) the northern Ruili area (labeled as b, ¢, d in the geological map).

(e) NW-trending cross-section AA” and (f) NE-trending cross-section BB in the southern Tengchong Terrane
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Fig. 10
the Tengchong Terrane (Xu Z Q et al. , 2015)
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This figure showing some features: Precambrian high-grade

Schematic viewof a gneiss dome in

metamorphic core with granite plutons of the early Cretaceous to
early Eocene, metamorphic mantling rocks composed of flat-lying
detachments with top-to-NE shear sense and dextral strike-slip

shear zones, and the overlain Paleozoic sedimentary sequences

1976; Tapponnier et al. , 1986) ., B2 T 41T E W
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TE AL A Jr) FRAE D) 258 5 A P9 30 B ST 18 R TR i
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XuZ Qetal. (2015) PRF5E 3R W1 I8 i 146 14
PR R LR T 41 Ma, WG T 57 32307 5 5 B0HE R bR e
B EEIC SR AR T 7 IR E F A B TR I A) 46 Ma
(Hou Z Q et al. , 2012). K% & 50 & (L4
Hh T b 5 A 3 D g R Y AT R L e A
FEl 58 2 5 LR ol ) 36k 45 A A LIS e 2 A 1] i 1Y)
it (R TE R, BRI KR A TE 32~17
Ma, 5 58 A% 111 -£1 J0f W 407 1) 26 47 56 18 i 28 o1
S I A AT B W 3k A 6] B (Gilley et al. , 2003;
Harrison et al. , 1996; Leloup et al. , 1995, 2001;
Zhu M Z et al. , 2009), 17~18 Ma L3k, =24 11-
L I] Iy 2417 0 57 B R4 AN A AT R T B A AT
AW R T MR I LR XA 5 B 5 kA T
HORARA AR T R J ) T 1) 7R R ) 06 G AT A 4K
2 AHJE A B R A AN 2 4 1 e I AR
Gt E B AR IE HLH . ED R Rl il Al 1

& 11
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(B XuZ Qetal, 2015)
Lithospheric bending model of the Tengchong

Fig. 11
terrane in SE Tibet (modified from Xu Z Q et al. , 2015)
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A star indicates the position of the proto-eastern Himalayan
syntaxis at 41 Ma. Clockwise rotation of the Tengchong Terrane
around proto-eastern Himalayan syntaxis was achieved by the
dextral movement along strike-slip shear zones, which separated the
Tengchong Terrane into several parallel crustal slices and formed
vertically plunging folds around the proto-eastern Himalayan

syntaxis
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45~40 Ma #[8] £ 118 mm/a. & @ /D F] 40 ~20
Ma H[a] ) 83 mm/a, #R J5 7E 20 ~10 Ma 1] S35l
T &) 57 mm/a(Molnar and Stock, 2009),5 H#yj
B BE-IR AR B 36 ~ 40 mm/a 0 R B %R
(Zhang P Z et al. , 2004), [FE I, ~20 Ma &5 K
e DA 3 YA T A AT 4

A4 BR A B3z Bl o s [l Al 8 -l AR e
TR SR T 3 1Ly 52 A R A Y 1) 2RO s BB AR -
VY SV P i -l il 45 365 S LA 27 S 3 LA S BT 2 AF 7 1)
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Fig. 12 Distribution of continental-continental collision and oceanic-continental subduction
in the Tethyan orogenic belt (modified from Li Z H et al. , 2013)
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1—COceanic-continental subduction between the mid-terrane sea and Eourope formed the Anatolia extrusion terrane; 2—continental-continental

collision between the Arab and West Asian formed the Zagross orogenic belt; 3—oceanic-continental subduction between the West Indian ocean

and Central Asian continent formed the Makran accretional zone; 4—continental-continental collision between the Indian and Asian formed the

Himalaya orogenic belt; 5—oceanic-continental subduction between the East Indian ocean and Southeast Asian formed the Sumantra subduction

accretional zone and extrusion terrane of the SE Tibet

o B RE -7 Y A oty - ot 6l 48 32 B RS b e LU L R
B FEVE 0] AR B W 22 T 08 - Bl AR i T B 1] 3k N 1
AR (B 12) o 7R B B2 1) 2R R 0 A - i FF ot
JF iR F 55 Ma, £ G 3 6f[H] B 30 ~23 Ma(Hall,
2002; Susilohadi et al. » 2005) , IF 4 %} i F J& 3£
JE SR AR R 1L - b A4 | IR - Mogok- 74 4 i 44
RN s SRR L TR N 21 - o T N e A< R =
o R IS 3 TR S T R L) R ] AR R Y e £
BET 8 e A a] s Bt DA Fti- el il 48 1) 3 - AR e 1
ffe S 4 1) BN B2 -7 U Al 43 5 A b DA BE R B E W R A
TR AR AR A A

5 it

Ao 8 ST A R AR R HE S 1L A R R R i
ARG WIEFE R R L AR 4G R 2 55 Ma LUK 5 B i1
IR P NG TN S G TR VA
PLAE" = YE 7 B ALBIRY . 46~35 Ma 5 0 HERY
FE SR M 5E T 4R 8 O3 A e 68 S S LA AE 34
Ma JF U W 3 5 47 e 30 of 197 24 1) 75 47 3R, 28 Ma
B LR R LA A T B R e O o SRR

J2 KA VAT A A R R B AR R A R AR KO
BRI 45 il OF BB & T 23 Ma Lok MCT Fi
STD ()5 gl 2 {5 o 5 #th 7 ¥ B e sl 47 3R, 5 5 4ir
e 3 1LY B T b 1o 8 3 R R AR VS ) e R D O
fF . B R0 RS LT i B T Bl 5 DN 32 5 T i A 1
kR  MCT . MBT %] MFT — R 51| & LR 3 W7 )2
R 1 R Bl 4 o T AR 325 )2 U A v T B
LR e 5 vl DT 2R 04 s UL B B VAR D iy MBT il
MFT fffattAIE .

TE JH o b A 1) g 3 AR AR AR 2 A 9T 3R W R BE
W 224 R0 I K5 R B2 TR 25 BB DI OG . I
Gt L e L R A R AR R 2 1 ) 5Tk i
prepalicl RoREIE ARy B R IR N
A5G F 3 b 3% 50 70 B T M ST TR R . B EE - M
ll 57 DAY s B0 o 1) ) o 2 46 A2 95 T DX 0 T 3
[R5 7%, S DB BE — STU Y B e i -ty il 42 291) B B 9
AR T I 018 - i AR ol 1 B A 45

B - 5K A% P B A ST 22 ) AR R AR R SCRR 2R
7N IR



o BT

% i
16 http://www. geojournals. cn/dzxb/ch/index. aspx

2016 4

References

Aikman A B, Harrison T M, Ding L. 2008. Evidence for Early (>
44 Ma) Himalayan crustal thickening, Tethyan Himalaya,
southeastern Tibet. Earth and Planetary Science Letters, 274
14~23.

Akciz S, Burchfiel B C, Crowley J L., Yin J Y, Chen L. Z. 2008.
Geometry, kinematics, regional significance of the Chong Shan
shear zone, Eastern Himalayan Syntaxis, Yunnan, China.
Geosphere, 4: 292~314.

Arita K. 1983. Origin of the inverted metamorphism of the Lower
Himalayas, Central Nepal. Tectonophysics, 95: 43~60.
Avouac J P, Tapponnier P. 1993. Kinematic model of active
deformation in central Asia. Geophys, Res. Lett., 20: 895~

898.

Beaumont C, Jamieson G A, Nguy M H, Lee B. 2001. Himalaya
tectonics explained by extrusion of a low-viscosity crustal
channel coupled to focused surface denudation. Nature, 414
738~742.

Beaumont C, Jamieson G A, Nguyen M H, Medvedev S. 2004.
Crustal channel flows: 1. Numerical models with applications to
the tectonics of the Himalayan-Tibetan orogen. J. Geophys.
Res. , 109, B06406, doi: 10.1029/2003JB002809.

Bertrand G, Rangin C, Maluski H, Bellon H. 2001. Diachronous
cooling along the Mogok Metamorphic Belt ( Shan scarp,
Myanmar) : The trace of the northward migration of the Indian
syntaxis. J. Asian Earth Sci., 19: 649~659.

Bertrand G, Rangin C, Maluski H, Han T A, Thien M, Myint O,
Maw W, Lwin S. 1999. Cenozoic metamorphism along the
Shan scarp ( Myanmar): Evidence for ductile shear along the
Sagaing fault or northward migration of the eastern Himalayan
syntaxis? Geophysical Research Letters, 26: 915~918.

Bird P. 1991. Lateral extrusion of lower crust from under high
topography, in the isostatic limit. Journal of Geophysical
Research,96: 10275~10286.

Brookfield M E. 1993. The Himalayan passive margin from
Precambrian to Cretaceous times. Sedimentary Geology, 84: 1
~35.

Brun J P, Burg ] P, Ming C C. 1985. Strain trajectories above the
Main Central Thrust (Himalaya) in southern Tibet. Nature,
313: 388~390.

Burchfiel B C, Chen Z. Hodges K V, et al. 1992. The South
Tibetan Detachment System, Himalayan orogen: extension
contemporaneous with and parallel to shortening in a collisional
mountain belt. Geological Society of America Special Paper,
269 1~41.

Burchfiel B C, Chen Z. 2012. Tectonics of the Southeastern Tibetan
Plateau and its adjacent foreland. Geol. Soc. Am. Mem. , 210
231.

Burchfiel B C, Royden L. H. 1985. North south extension within the
convergent Himalayan region. Geology, 13: 679~682.

Burg ] P, Chen G M. 1984. Tectonics and structural formation of
southern Tibet, China. Nature, 311: 219~223.

Burg J P. 2011. The Asia-Kohistan-Indian collision; Review and
Discussion. In: Brown D, Ryan P D (eds), Arc-Continent
Collision. Springer, pp: 279~310.

Cao SY, LiuJ L, Leiss B, et al. 2011la. Oligo-Miocene shearing

along the Ailao Shan-Red River shear zone: Constraints from
structural analysis and zircon U/Pb geochronology of magmatic
rocks in the Diancang Shan massif, SE Tibet, China.
Gondwana Research, 19; 975~993.

Cao S'Y, Neubauer F, LiuJ L, et al. 2011b. Exhumation of the
Diancang Shan metamorphic complex along the Ailao Shan-Red
River belt, southwestern Yunnan, China: Evidence from Ar-
40/Ar-39 thermochronology. Journal of Asian Earth Sciences,
42 525~550.

Carosi R, Lombardo B, Molli G, Musumeci G &. Pertusati, P C.
1998. The South Tibetan detachment system in the Rongbuk
valley, Everest region: Deformation features and geological
implications. Journal of Asian Earth Sciences, 16: 299~311.

Carosi R, Lombardo B, Musumeci G, et al. 1999. Geology of the
Higher Himalayan Crystallines in Khumbu Himal (eastern
Nepal). Journal of Asian Earth Sciences, 17: 785~803.

Chen Z, Liu Y, Hodges K V, Burchfiel B C, Royden . H, Deng C.
1990. The Kangmar dome: A metamorphic core complex in
southern Xizang (Tibet). Science, 250: 1552~1555.

Chen H, Dobson J, Heller F, Jie H. 1995. Paleomagnetic evidence
for clockwise rotation of the Simao region since the Cretaceous:
A consequence of India-Asia collision. Earth and Planetary
Science Letters, 134: 203~217.

Chung SL, Lee TY, Lo C H, Wang P L, Chen C Y, Yem N T,
Hoa T T, Genyao W. 1997. Intraplate extension prior to
continental extrusion along the Ailaoshan-Red River shear zone,
Geology, 25: 311~314.

Clark M K, Royden L. H. 2000. Topographic ooze: Building the
eastern margin of Tibet by lower crustal flow. Geology, 28:
703~1706.

Corrie S T, Kohn M J. 2011. Metamorphic history of the central
Himalaya, Annapurna region, Nepal, and implications for
tectonic models, GSA Bulletin, 123 1863~1879.

Cottle ] M, Waters D J, D Riley, Beyssac O, Jessup M J. 2011.
Metamorphic history of the South Tibetan Detachment System,
Mt. Everest region, revealed by RSCM thermometry and phase
equilibria modeling, J. Metamorphic Geol. , 29: 561~582.

Cottle ] M, Jessup M J, Newell D L. et al. 2009. Geochronology of
granulitized eclogite from the Ama Drime Massif: Implications
for the tectonic evolution of the South Tibetan Himalaya.
Tectonics 28, TC1002, doi: 10.1029/2008TC002256.

Cottle ] M, Larson K P, Kellett DA. 2015. How does the mid-crust
accommodate deformation in large, hot collisional orogens? A
review of recent research in the Himalayan orogen. Journal of
Structural Geology, 78: 119~133.

Daniel C G, Hollister L. S, Parrish R R, Grujic D. 2003.
Exhumation of the main central thrust from lower crustal
depths, eastern Bhutan Himalaya. J. Metamorphic Geol. , 21
317~334.

Cui Junwen. 1997. Tectonic evolution of the Himalayan Collision
Belt. ActaGeologicaSinica, 71(2),105~ 112 (in Chinese with
English abstract).

De Sigoyer J, Chavagnac V, Blichert-Toft J, Villa I M, Luais B,
Guillot S, Cosca M, Mascle G. 2000. Dating the Indian
continental subduction and collisional thickening in the
northwest Himalaya: multichronology of the Tso Morari
eclogites. Geology, 28: 487~490.

DeCelles P G, Robinson D M, Quade J, Ojha T P, Garzione C N,



%1

VPR BE A L O B - O AR < DA 3 5 0 A i T 17

Copeland P, Upreti B N. 2001. Stratigraphy, structure and
tectonic evolution of the Himalayan fold-thrust belt in western
Nepal, Tectonics, 20: 487~509.

Ding Lin. 1995. Discovery of high pressure granulite of Mount
Namjabarwa in Tibet. Chin. Sci. Bull., 40: 1343 ~ 1343 (in
Chinese with English abstract).

Ding L, Kapp P, Wan X. 2005. Paleocene-Eocene record of
ophiolite obduction and initial India-Asia collision, south central
Tibet. Tectonics, 24,TC3001, doi: 10.1029/2004TC001729.

Ding L. Zhong D. 1999.
geotectonic implications of the high-pressure granulites from
Namche Barwa, eastern Tibet. Sci. China, 42. 491~505.

Ding L., Zhong D L., Yin A, Kapp P, Harrison T M. 2001.

Cenozoic structural and metamorphic evolution of the eastern

Metamorphic characteristics and

Himalayan syntaxis ( Namche Barwa). Earth and Planetary
Science Letters, 192 423~438.

DiPietro J A, Pogue K R. 2004. Tectonostratigraphic subdivisions
of the Himalaya: a view from the west. Tectonics, 23,
TC5001. doi:10.1029/2003TC001554.

Edwards M A, Harrison T M. 1997. When did the roof collapse?
Late Miocene north south extension in the High Himalaya
revealed by Th Pb monazite dating of the Khula Kangri granite.
Geology, 25: 543~546.

Edwards M A, KiddWSF, LiJ] X, YuY]J, Clark M. 1996. Multi-
stage development of the southern Tibet detachment system
near Khula Kangri. New data from Gonto La. Tectonophysics,
260: 1~19.

England P, Houseman G. 1986. Finite strain calculations of
continental deformation 2. Comparison with the India-Asia
collision zone. J. Geophys. Res., 91: 3664~3676.

Fang Weixuan, Hu Ruizhong, Xie Guiqing, Su Wenchao. 2002.
Tectonolithostratigraphic units of the Ailaoshan area in
Yunnan, China and their implications of tectonic evolution.
Geotectonic et Metallogenia, 26; 28 ~ 36 (in Chinese with
English abstract).

Gan W, Zhang P, Shen Z K, Niu Z, Wang M, Wan Y., Zhou D,
Cheng J. 2007. Present-day crustal motion within the Tibetan
Plateau inferred from GPS measurements. J. Geophys. Res. ,
112, B08416, doi:10.1029/2005]JB004120.

Gao Li’e,Zeng Lingsen, Hou Kejun, Guo Chunli, Tang Suohan, Xie
Kejia, Hu Guyue, Wang Li. 2013. Episodic crustal anataxis and
the formation of Paiku composite leucogranitic pluton in the
Malashan Gneiss Dome, Southern Tibet. Chin. Sci. Bull. , 58
(27): 2810~2822 (in Chinese with English abstract).

Gao Li’e,Zeng Lingsen, Liu Jing, Xie Kejia. 2009. Early Oligocene
Na-rich peraluminous leucogranites in the Yardoi gneiss dome,
southern  Tibet: Formation mechanism and  tectonic
implications. Acta Petrologica Sinica, 25(9): 2289~ 2302 (in
Chinese with English abstract).

Gilley L. D, Harrison T M, Leloup P H, Ryerson F J, Lovera O M,
Wang J H. 2003. Direct dating of left-lateral deformation along
the Red River shear zone, China and Vietnam. Journal of
Geophysical Research, 103: 21~27.

Godin L, Brown R L, Hanmer S. 1999. High strain zone in the
hanging wall of the Annapurna detachment, central Nepal
Himalaya, in Himalaya and Tibet: Mountain Roots to
Mountain Tops, GSA Special Papers, 328, edited by A.
Macfarlane, R. B. Sorkhabi, and J. Quade, pp: 199 ~ 210,

Boulder, Colorado.

Grujic D, Hollister L S, Parrish R. 2002. Himalayan metamorphic
sequence as an orogenic channel: insight from Bhutan. Earth
Planet. Sci. Lett., 198;: 177~1091.

Grujic D, Casey M, Davidson C, Hollister . S, Kundig R, Pavis T,
Schmid S. 1996. Ductile extrusion of the Higher Himalayan
Crystalline in Bhutan: evidence from quartz micro-fabrics.
Tectonophysics, 260: 21~43.

Grujic D, Warren C J, Wooden J L. 2011. Rapid synconvergent
exhumation of Miocene-aged lower orogenic crust in the eastern
Himalaya. Lithosphere., 3: 346~366.

Guillot S, de Sigoyer J, Lardeaux ] M, Mascle G. 1997. Eclogitic
metasediments from the Tso Morari area (Ladakh, Himalaya) :
evidence for continental subduction during India Asia
convergence. Contribution to Mineralogy and Petrology, 128
197~212.

Hall R. 2002. Cenozoic geological and plate tectonic evolution of SW
Asia and the SW Pacific: computer-based reconstructions,
model and animations. Journal of Asian Earth Sciences, 20:
353~431.

Harris N B W, Caddick M, Kosler J, Goswami S, Vance D, Tindle
G. 2004. The pressure temperature time path of migmatites
from the Sikkim Himalaya. J. Metamorph. Geol. , 22: 249~
264.

Harrison T M, Leloup P H, Ryerson F J, Tapponnier P, Lacassin
R, Chen W. 1996. Diachronous initiation of transtension along
the Ailao Shan-Red River shear zone, Yunnan and Vietnam, in:
Yin, A., Harrison, T. M. (Eds.), The Tectonic Evolution of
Asia. Cambridge University Press, 208~225.

Harrison T M, Grove M, McKeegan K D, Coath C D, Lovera O M,
LeFort P. 1999. Origin and episodic emplacement of the
Manaslu Intrusive Complex, Central Himalaya. J. Petrol. , 40
3~109.

Harrison T M, Grove M, Lovera O M, Catlos E J. 1998. A model
for the origin of Himalayan anatexis and inverted
metamorphism. J. Geophys. Res. doi: 10.1029/98]JB02468.

Harrison T M, Ryerson F J, Le Fort P, Yin A, Lovera O M,
Catlos E J. 1997. A late-Miocene-Pliocene origin for the central
Himalayan inverted metamorphism. Earth and Planetary
Science Letters, 146: E1~ET7.

Hauck M L, Nelson K D, Brown L D, Zhao W, Ross R. 1998.
Crustal structure of the Himalayan orogen at ~ 907 east
longitude from Project INDEPTH deep reflection profiles.
Tectonics, 17: 481~550.

Hodges K V, Parrish R R, Searle M P. 1996. Tectonic evolution of
the central Annapurna Range, Nepalese Himalayas, Tectonics.
15: 1264~1291.

Hodges K V, Hurtado ] M, Whipple K X. 2001. Southward
extrusion of Tibetan crust and its effect on Himalayan
tectonics, Tectonics, 20: 799~809.

Hou Z Q, Zheng Y C, Zeng L S, Gao L E, Huang K X, Li W, LiQ
Y, Fu Q, Liang W, Sun Q Z. 2012. Eocene Oligocene
granitoids in southern Tibet; Constraints on crustal anatexis
and tectonic evolution of the Himalayan orogen. Earth and
Planetary Science Letters, 349~350, 38~52.

Hu X M, Garzanti E, Moore T, Raffi I. 2015. Direct stratigraphic
dating of India-Asia collision onset at the Selandian (middle
Paleocene, 591 Ma). Geology, 43: 859~862.



o BT

% i
18 http://www. geojournals. cn/dzxb/ch/index. aspx

2016 4

Hubbard M S, Harrison T M. 1989. '°Ar/%" Ar age constraints on
deformation and metamorphism in the MCT zone and Tibetan
slab, eastern Nepal Himalaya, Tectonics, 8: 865~880.

Jamieson G A, Beaumont C, Medvedev S, Nguyen M H. 2004.
Crustal channel flows: 2. Numerical models with applications to
the tectonics of the Himalayan-Tibetan orogen. J. Geophys.
Res. 109, B06407, doi: 10.1029/2003JB002811.

Jessup M J, Law R D, Searle M P, Hubbard M S. 2006. Structural
evolution and vorticity of flow during extrusion and exhumation
of the Greater Himalayan Slab, Mount Everest massif, Tibet/
Nepal: implications for orogen-scale flow partitioning, in
channel flow, ductile extrusion and exhumation in continental
collision zones, edited by Law, R. D., Searle, M. P., and L.
Godin, Geol. Soc. Spec. Publ. . vol: 268, pp.379~414.

Ji Jianging, Zhong Dalai, Sang Haiqing, Qiu Ji. Hu Shiling. 2000.
Geochemistry and genesis of Nabang metamorphic basalt,
southwestYunnan, China: implications for the subducted slab
break — off. Acta Petrologica Sinica , 16(3): 433~ 442 (in
Chinese with English abstract).

Jolivet L, Beyssac O, Goffe B, Avigad D, Lepvrier C, Maluski H,
Thang T T. 2001. Oligo-Miocene midcrustal subhorizontal
shear zone in Indochina. Tectonics, 20: 46 57.

Kapp P, DeCelles P G, Gehrels G E, Heizler M, Ding L. 2007.
Geological records of the Lhasa-Qiangtang and Indo Asian
collisions in the Nima area of central Tibet. Geol. Soc. Am.
Bull. , 119: 917 932.

Kapp P, Murphy M A, Yin A, Harrison T M, Ding L, Guo J R.
2003. Mesozoic and Cenozoic tectonic evolution of the
Shiquanhe area of western Tibet. Tectonics 22, 1029. doi: 10.
1029/2001TC001332.

Kellett D A, Cottle ] M, Smit M. 2014. Eocene deep crust at Ama
Drime, Tibet: Early evolution of the Himalayan orogen.
Lithosphere, 6. 220~229.

Kornfeld D, Eckert S, Appel E. Ratschbacher L., Pfnder ] A, Ding
L, Liu D. 2014a. Clockwise rotation of the Baoshan Block due
to southeastward tectonic escape of Tibetan crust since the
Oligocene. Geophys. J. Int., 197 149~163.

Kornfeld D, Sonntag B L., Matthes J, Ratschbacher L., Pf nder J A,
Eckert S, Liu D, Appel E, Ding L. 2014b. Apparent
paleomagnetic rotations reveal Pliocene Holocene internal
deformation of the Tengchong Block, southeastern Tibetan
Plateau. Journal of Asian Earth Sciences, 96. 1~16.

Kumar S, Wesnousky S G, Rockwell T K, Ragona D, Thakur V C,
Seitz G G. 2001. Earthquake recurrence and rupture dynamics
of Himalayan frontal thrust, India. Science, 294. 2328~2331.

Lacassin R, Maluski H, Leloup P H, Tapponnier P, Hinthong C,
Siribhakdi K, Chuaviroj S, Charoenravat A. 1997. Tertiary
diachronic extrusion and deformation of western Indochina.
Structural and 40Ar/39Ar evidence from NW Thailand. J.
Geophys. Res., 102: 10,013~10,037.

Law R D, Jessup M J, Searle M P, Francsis M K, Waters D J,
Cottle ] M. 2011. Telescoping of isotherms beneath the South
Tibetan Detachment System, Mount Everest Massif, J. Struct.
Geol. , 33: 1569~1594.

Law R D, Searle M P & Godin L, (eds). 2006. Channel Flow,
Ductile Extrusion and Exhumation in Continental Collision
Zones. Geological Society, London, Special Publications, 268.

Le Fort P. 1996. Evolution of the Himalaya, in the Tectonics of

Asia. Cambridge University Press, New York,95~106.

Lee HY, Chung SL, Wang J R, Wen D J, Lo C H, Yang T F,
Zhang Y Q, Xie Y W, Lee TY, Wu G Y, Ji J] Q. 2003,
Miocene Jiali faulting and its implications for Tibetan tectonic
evolution. Earth and Planetary Science Letters, 205: 185 ~
194.

Lee J, Whitehouse M J. 2007. Onset of mid-crustal extensional flow
in southern Tibet: Evidence from U/Pb zircon ages. Geology.
35: 45~48.

Leloup P H, Arnaud N, Lacassin R, Kienast J] R, Harrison T M,
Phan Trong T T, Replumaz A, Tapponnier P. 2001. New
constraints on the structure, thermochronology, and timing of
the Ailao Shan-Red River shear zone, SE Asia. Journal of
Geophysical Research, 106; 6683~6732.

Leloup P H, G Mah o, Arnaud N, Kali E, Boutonnet E, Liu D, Liu
X, Li H. 2010. The South Tibet detachment shear zone in the
Dinggye area time constraints on extrusion models of the
Himalayas, Earth Planet. Sci. Lett., 292: 1~16.

Leloup P H, Lasassin R, Tapponnier P, Zhong D, Liu X, Zhang L,
Ji S, Trinh P T. 1995. The Ailao Shan-Red River shear zone
(Yunnan, China), Tertiary transform boundary of Indochina.
Tectonophysics, 251 3~84.

Li Cai, Zhai Qingguo, Dong Yongsheng, Huang Xiaopeng. 2006.
Discovery of eclogite and its geologicalsignificancein Qiangtang
area, centralTibet. Chin Sci Bull, 51 (9): 1095 ~ 1110 (in
Chinese with English abstract).

Li Cai, Zhai Qingguo, Dong Yongsheng, Zeng Qinggao, Huang
Xiaopeng. 2007. Lungmu Co-Shanghu plate suture in the
Qinghai- Tibet Plateauand records of the evolution of the Paleo-
Tethys Ocean in the Qiangtang area, Tibet, China. Geological
Bulletin of China, 26(1): 13~ 21 (in Chinese with English
abstract).

Li Dewei, Liu Demin, Liao Qun’ an, Zhang Xionghua, Yuan
Yanming. 2003. Definition and significance of the LhagoiKangri
metamorphic core complexes in Sagya, southern Tibet.
Geological Bulletin of China, 22(5); 303~307 (in Chinese with
English abstract).

LiZH, XuZ Q, Gerya T, Burg J-P. 2013. Collision of continental
corner from 3-D numerical modelling. Earth and Planetary
Science Letters, 380: 98~111.

Lin T H, Lo C H, Chung SL, Hsu FJ, Yeh MW, Lee TY, Ji]J
Q, Wang Y Z, Liu D Y. 2009. *°Ar/? Ar dating of the Jiali
and Gaoligong shear zones: Implications for crustal deformation
around the Eastern Himalayan Syntaxis. Journal of Asian Earth
Sciences, 34: 674~685.

Liu Shuwen, Zhang Jinjiang, Shu Guiming. Li Qiugen. 2005.
Mineral chemistry, P-T-t paths and exhumation processes of
malfic granulites in Dinggye, Southern Tibet. Science in China
Ser. D Earth Sciences, 48(11): 1870~1881 (in Chinese with
English abstract).

Liu F L, Wang F , Liu P H, C. H. Liu. 2013. Multiple
metamorphic events revealed by zircons from the Diancang
Shan-Ailao Shan metamorphic complex, southeastern Tibetan
Plateau, Gondwana Res. ., 24: 429~450.

Liu S W, Zhang J J, Shu G M. 2005. Mineral chemistry, P T t
paths andexhumation processes of mafic granulite in Dinggye,
Southern Tibet. Science in China Series D: Earth Sciences, 48:
1870~1881 (in Chinese with English abstract).



%1

VPR BE A L O B - O AR < DA 3 5 0 A i T 19

Liu Y, Yang Z, Wang M. 2007. History of zircon growth in a high-
pressure granulite within the eastern Himalayan syntaxis, and
tectonic implications. International Geology Review, 49. 861~
872.

Long S, McQuarrie N. 2010. Placing limits on channel flow:
Insights from the Bhutan Himalaya. Earth Planet. Sci. Lett. ,
290: 375~390.

Macdonald A S, Barr S M, Miller BV, Reynolds P H, Rhodes B P,
Yokart B. 2010. P-T t constraints on the development of the
Doi Inthanon metamorphic core complex domain and
implications for the evolution of the western gneiss belt,
northern Thailand. J. Asian Earth Sci. ,» 37: 82~104.

Meigs A J, Burbank D W, Beck R A. 1995. Middle late Miocene
(>10 Ma) formation of the Main Boundary Thrust in the
western Himalaya. Geology, 23 423~426.

Metcalfe 1. 2013. Gondwana dispersion and Asian accretion:
Tectonic and palacogeographic evolution of eastern Tethys. J.
Asian Earth Sci. , 66: 1~33.

Mo Xuanxue, Pan Guitang. 2006. From the Tethys to the formation
of the Qinghai-Tibet Plateau: constrained by tectono-
magmaticevents. Earth Science Frontiers, 13(6); 043~051 (in
Chinese with English abstract).

Molnar P. 1988. A review of geophysical constraints on the deep
structure of the Tibetan Plateau, the Himalaya and the
Karakoram, and their tectonic implications. Phil Trans R Soc
Lond., A326. 33~88.

Molnar P, Stock J M. 2009. Slowing of India’s convergence with
Eurasia since 20Ma and its implications for Tibetanmantle
dynamics. Tectonics 28, TC3001. http://dx. doi. org/10.
1029/2008TC002271.

Molnar P, Tapponnier P. 1975. Cenozoic tectonics of Asia: effects
of a continental collision. Science, 189.: 419~426.

Morley C K, Woganan N , Sankumarn N, Hoon T B, Alief A,
Simmons M. 2001. Late Oligocene Recent stress evolution in
rift basins of Northern and Central Thailand: implications for
escape tectonics. Tectonophysics, 334: 115~150.

Murphy M A, Yin A, Kapp P, Harrison T M, Manning C E,
Ryerson F J, Ding L, Guo J H. 2002. Structural evolution of
the Gurla Mandhata detachment system, southwest Tibet:
implications for the eastward extent of the Karakoram fault
system. Geol. Soc. Am. Spec. Pap., 114: 428~447.

Murphy M A, Harrison T M. 1999. Relationship between
leucogranites and the Qomolangma detachment in the Rongbuk
Valley, south Tibet. Geology, 27: 831~834.

Najman Y, et al. 2010. Timing of India - Asia collision:
Geological, biostratigraphic, and palaecomagnetic constraints.
J. Geophys. Res., 115, B12416, doi:10.1029/2010JB007673.

Nantasin P, Hauzenberger C, Liu X, Krenn K, Dong Y, Thoni M,
Wathanakul P. 2012. Occurrence of the high grade Thabsila
metamorphic complex within the low-grade Three Pagodas shear
zone, Kanchanaburi Province, western Thailand: petrology and
geochronology J. Asian Earth Sci. , 60: 68~87.

OBrien P J, Zotov N, Law R, Khan M A, Jan M Q. 2001. Coesite
in Himalayan eclogite and implications for models of India Asia
collision. Geology ,29: 425~438.

Otofuji Y, Yokoyama M, Kitada K, Zaman H. 2010.
Paleomagnetic versus GPS determined tectonic rotation around

eastern Himalayan syntaxis in East Asia. J. Asian Earth Sci. ,

37 438~451.

Pan Guitang, Mo Xuanxue, Hou Zenggian, Zhu Dicheng, Wang
Liquan, Li Guangming, Zhao Zhidan, Geng Quanru, Liao
Zhongli. 2006. Spatial-temporal framework of the Gangdese
Orogenic Belt and its evolution. Acta Petrologica Sinica, 22(3):
521~533 (in Chinese with English abstract).

Parrish R R, Gough S J, Searle M P, Waters D J. 2006. Plate
velocity exhumation of ultrahigh-pressure eclogites in the
Pakistan Himalaya. Geology, 34: 989~992.

Pécher A. 1991. The contact between the Higher Himalaya
crystallines and the Tibetan sedimentary series: Miocene large
scale dextral shearing, Tectonics, 10: 587~598.

Pécher A, Scaillet B. 1989. La structure du haut Himalaya au
Garhwal. Eclogae Geologicae Helvetiae, 82/2: 655~668.
Peltzer G, Tapponnier P. 1988. Formation and evolution of strike-
slip faults, rifts and basins during the India-Asia collision—An
experimental approach. J. Geophys. Res., 93: 15085~15117

Pognante U, Spencer D A. 1991. First report of eclogites from the
Himalayan belt, Kaghan Valley (northern Pakistan). European
Journal of Mineralogy, 3(3): 613~618.

Pogue K R, Hylland M D, Yeats R S, Khattak W U, Hussain A.
1999. Stratigraphic and structural framework of Himalayan
foothills, northern Pakistan. in Himalaya and Tibet: Mountain
Roots to Mountain Tops, Geol. Soc. Am. Spec. Pap., vol:
328, edited by A. Macfarlane et al. , pp: 257~274.

Qi Xuexiang, Zeng Lingsen, Meng Xiangjin, Xu Zhiqin, Li Tianfu.
2008. Zircon SHRIMP U-Pb dating for Dala granite in the
Tethyan Himalaya and its geological implication. Acta
Petrologica Sinica, 24 (7). 1501 ~ 1508 (in Chinese with
English abstract).

Ratschbacher L, Frisch W, Liu G, Chen C. 1994. Distributed
deformation in southern and western Tibet during and after the
India Asia collision. Journal of Geophysical Research, 99.
19817~19945.

Royden L. H, Burchfiel B C, King R W, Wang E, Chen Z, Shen F,
Liu Y. 1997. Surface deformation and lower crustal flow in
eastern Tibet. Science, 276: 788~790.

Royden I H, Burchfiel B C, van der Hilst R D. 2008. The
geological evolution of the Tibetan Plateau. Science, 321: 1054
~1058.

Sato K, Liu Y, Wang Y. Yokoyama M, Yoshioka S, Yang Z Y,
Otofuji Y. 2007. Paleomagnetic study of Cretaceous rocks from
Pu  er, western Yunnan, China: Evidence of internal
deformation of the Indochina block. Earth and Planetary Science
Letters, 258: 1~15.

Sato K, Liu Y, Zhu Z, Yang Z Y. Otofuji Y. 2001. Tertiary
paleomagnetic data from northwestern Yunnan, China: further
evidence for large clockwise rotation of the Indochina block and
its tectonic implications., Earth and Planetary Science Letters,
185. 1185~198.

Sch rer U, Xu R H, All rgre CJ. 1986. U (Th) Pb systematic and
ages of Himalayan leucogranites, South Tibet. Earth Planet.
Sci. Lett. , 77: 35~48.

Schulte-Pelkum V, Monsalve G, Sheehan A, Pandey M R, Sapkota
S, Bilham R, Wu F. 2005. Imaging the Indian subcontinent
beneath the Himalaya. Nature, 435. 1222 ~ 1225, doi: 10.
1038/nature03678.

Searle M P, Waters D J, Rex A J, Wilson R N. 1992. Pressure,



o BT

% i
20 http://www. geojournals. cn/dzxb/ch/index. aspx

2016 4

temperature, and time constraints on Himalayan metamorphism
from eastern Kashmir and western Zanskar. J. Geol. Soc. ,
London, 149. 753~773.

Searle M P, Godin L. 2003. The South Tibetan Detachment and the
Manaslu Leucogranite; A structural reinterpretation and
restoration of the Annapurna -Manaslu Himalaya, Nepal.
Chicago Journals, 111; 503~523.

Searle M P, Law R D, Godin L., Larson K P, Streule M J, Cottle J
M &. Jessup M J. 2008. Defining the Himalayan Main Central
Thrust in Nepal. Journal of Geological Society, 164, 523 ~
534.

Searle M P, Noble S R, Cottle ] M, Waters D J, Mitchell A H G,
Hlaing T, Horstwood M S A. 2007. Tectonic evolution of the
Mogok metamorphic belt, Burma (Myanmar) constrained by U-
Th-Pb dating of metamorphic and magmatic rocks. Tectonics,
26. 1~24.

Searle M P, Parrish R R, Hodges K V, Hurford A, Ayers M W,
Whitehouse M J. 1997. Shisha Pangma leucogranite, South
Tibetan Himalaya: Field relations, geochemistry, age, origin
and emplacement. J. Geol., 105.: 295~317.

Shen Z K, Lu J, Wang M., R. Bu rgmann. 2005. Contemporary
crustal deformation around the southeast borderland of the
Tibetan Plateau. J. Geophys. Res., 110:. B11409, doi: 10.
1029/2004JB003421

Simpson R L, Parrish R R, Searle M P, Waters D J. 2000. Two
episodes of monazite crystallization during metamorphism and
crustal melting in the Everest region of the Nepalese Himalaya.
Geology, 28: 403~406.

Smit M, Hacker B R, Lee J. 2014. Tibetan garnet record early
Eocene initiation of thickening in the Himalaya. Geology, 42:
591~594.

Socquet A, Pubellier M. 2005. Cenozoic deformation in western
Yunnan ( China-Myanmar border). Journal of Asian Earth
Sciences, 24: 495~515.

Susilohadi S, Gaedicke C, Ehrhardt A. 2005. Neogene structures
and sedimentation history along the Sunda forearc basins off
southwest Sumatra and southwest Java. Marine Geology, 219
133~154.

Tapponnier P, Peltzer G, Armijo R. 1986. On the mechanics of the
collision between India and Asia, in Collision Tectonics, edited
by Coward M P and Riess A C. Geol. Soc. Spec. Publ.
London, 19: 115~157.

Tapponnier P, Molnar P. 1976. Slip line field theory and large scale
continental tectonics. Nature, 264. 319~324.

Tapponnier P, Xu Z Q, Roger F, Meyer B, Arnaud N, Wittlinger
G, Yang J S. 2001. Oblique stepwise rise and growth of the
Tibet Plateau. Science, 294 1671~1677.

Thatcher W. 2007.
deformation of Tibet. J. Geophys. Res., 112, B01401, doi:
10.1029/2005JB004 244,

Thiede R C, Arrowsmith J R, Bookhagen B, McWilliams M O,
Sobel E R, Strecker M R. 2005. From tectonically to

Microplate model for the present-day

erosionally controlled development of the Himalayan fold-and-
thrust belt. Geology, 33: 689~692.

Tonarini S, Villa T M, Oberli F, Meier F, Spencer D A, Pognante
U, Ramsey J G. 1993. Eocene age of eclogite metamorphism in
Pakistan Himalaya - implications for India Eurasia collision.

Terra Nova, 5: 13~20.

Upreti B N, Le Fort P. 1999. Lesser Himalayan crystalline nappes
of Nepal: problems of their origin. Special Paper, GSA, 328:
225~238.

Vance D, Harris N. 1999. Timing of prograde metamorphism in the
Zanskar Himalaya. Geology, 27: 395~398.

Vannay J C, Grasemann B, Rahn M, Frank W, Carter A, Baudraz
V, Cosca M. 2004. Miocene to Holocene exhumation of
metamorphic crustal wedges in the NW Himalaya: Evidence for
tectonic extrusion coupled to fluvial erosion. Tectonics, 23:
TC1014, doi: 10.1029/2002TC001429.

Vannay J C, Grasemann B. 2001.

metamorphism and syn-convergence extension as a consequence

Himalayan inverted

of a general shear extrusion. Geol. Mag. , 138 (3): 253~276.

Wang Fang, Liu Fulai, Liu Pinghua. 2011. Metamorphic evolution
and anatexis of gneissic rocks in the Diancangshan-
Ailaoshanmetamorphic  complex belt, southeastern Tibet
Plateau. Acta Petrologica Sinica, 27 (11): 3280 ~ 3294 (in
Chinese with English abstract).

Wang Yingchao, Xia Bin, Zhang Yuquan, Wang Yanbin. 2005. U-
Pb SHRIMP zircon ages of the Cuoguonongba tourmaline two-
mica granite in pulan, southwest Tibet. Geotectonic et
Metallogenia, 29: 517 ~ 521 (in Chinese with English
abstract).

Wang E C, Burchfiel BC, Royden L. H, Chen L Z, Chen J S, Li W
X, Chen Z L. 1998. The late Cenozoic Xianshuihe Xiaojiang,
Red River, and Dali fault systems of southwestern Sichuan and
central Yunnan, China. Geological Society of America Special
Paper, 327 108 p.

Wang G, Wan J L, Wang E C, Zheng D W, Li F. 2008. Late
Cenozoic to recent transtensional deformation across the
Southern part of the Gaoligong shear zone between the Indian
plate and SE margin of the Tibetan Plateau and its tectonic
origin. Tectonophysics, 460: 1~20.

Wang ] M, Zhang J J, Wang X X. 2013. Structural kinematics,
metamorphic P-T profiles and zircon geochronology across the
Greater Himalayan Crystalline Complex in south - central
Tibet: Implication for a revised channel flow. Journal of
Metamorphic Geology 31, doi: 10, 1111/jmg. 12036.

Wang Y, Zhang L F, Zhang J J, Wei C. 2015. The youngest
eclogite in central Himalaya: P-T path, U Pb zircon age and its
tectonic implication. Gondwana Research, http://dx. doi. org/
10.1016/j. gr. 2015. 10. 013

Wang Y J, Fan W M, Zhang Y H, Peng T P, Chen X Y, Xu Y G.
2006. Kinematics and '°Ar/?" Ar geochronology of the
Gaoligong and Chongshan shear systems, western Yunnan,
China: implications for early Oligocene tectonic extrusion of SE
Asia. Tectonophysics, 418: 235~254.,

Webb A A G. 2013. Preliminary palinspastic reconstruction of
Cenozoic  deformation across the Himachal Himalaya
(northwestern India). Geosphere, 9. 572~587.

Webb A A G, Yin A, Harrison T M, Célérier J, Burgess W P.
2007. The leading edge of the Greater Himalayan Crystallines
revealed in the NW Indian Himalaya: Implications for the
evolution of the Himalayan Orogen. Geology, 35: 955~958.

Webb A A G, Yin A, Harrison T M, Célérier J, Gehrels G E,
Manning C E. Grove M. 2011. Cenozoic tectonic history of the
Himachal Himalaya (northwestern India) and its constraints on

the formation mechanism of the Himalayan orogen. Geosphere,



%1

VPR BE A L O B - O AR < DA 3 5 0 A i T 21

7:1013~1061.

Webb A A G, Schmitt A K, He D, Weigand E L. 2011b. Structural
and geochronological evidence for the leading edge of the
Greater Himalayan Crystalline complex in the central Nepal
Himalaya, Earth Planet. Sci. Lett. , 304 483~495.

Wu C, Nelson K D, Wortman G, Samson S, Yue Y, LiJ, Kidd W
SF, Edward M A. 1998. Yadong cross structure and South
Tibetan Detachment in the east central Himalaya (89~907 E),
Tectonics, 17: 28~45.

WuFY,JiWQ, Wang ] G, Liu C Z, Chung S L, Clift P. 2014.
Zircon U-Pb and HIf isotopic constraints on the onset time of

India-Asia collision. American Journal of Science, 314: 548 ~

579.
XuYG, YangQJ, Lan ] B, Luo Z Y, Huang X L, Shi Y R, Xie L
W. 2012. Temporal-spatial  distribution and tectonic

implications of the batholiths in the Gaoligong Tengliang
Yingjiang area, western Yunnan: constraints from zircon U Pb
ages and HI isotopes. Journal of Asian Earth Sciences, 53: 151
~175.

Xu Zhiqin, Yang Jingsui, Li Haibing, Ji Shaocheng, Zhang Zeming,
Liu Yan. 2011. On the Tectonics of the India-Asia Collision.
Acta Geologica Sinica, 85: 1~ 33 (in Chinese with English
abstract).

Xu Zhiqgin, Yang Jingsui, Li Wenchang, Li Huaqi, Cai Zhihui, Yan
Zhen, Ma Changgian. 2013. Paleo-Tethys system and
accretionary orogen in theTibet Plateau. Acta Petrologica
Sinica, 29 (6): 1847 ~ 1860 (in Chinese with English
abstract).

Xu Z,Wang Q, Pecher A, Liang F, Qi X, Cai Z, Li H, Zeng L,
Cao H. 2013. Orogen-parallel ductile extension and extrusion of
the Greater Himalaya in the late Oligocene and Miocene.
Tectonics, 32, doi:10.1002/tect. 20021.

Xu Z, Wang Q, Cai Z H, et al. 2015. Kinematics of the Tengchong
Terrane in SE Tibet from the late Eocene to early Miocene:
Insights from coeval mid-crustal detachment. Tectonophysics,
http://dx. doi. org/10. 1016/j. tecto. 2015. 09. 033

Yin A, Harrison T M, Murphy M A, Grove M, Nie S, Ryerson F
J. Feng W X, Le C Z. 1999. Tertiary deformation history of
southeastern and southwestern Tibet during the Indo-Asian
collision. Geol. Soc. America Bull. , 111: 1644~1664.

Yin A. 2006. Cenozoic tectonic evolution of the Himalayan orogen
as constrained by along-strike variation of structural geometry,
exhumation history, and foreland sedimentation. FEarth-Sci.
Rev., 76: 1~131.

Yin A. 2010. Cenozoic tectonic evolution of Asia: A preliminary
synthesis. Tectonophysics, 488 293~325.

Yin A, Dubey C S, Kelty T K, Webb A A G, Harrison T M, Chou
C Y, Clrier J. 2010. Geologic correlation of the Himalayan
orogen and Indian craton: Part 2. Himalaya structural geology,
geochronology, and tectonic evolution of the eastern Himalaya.
GSA Bull. . 122 360~395.

Yin A, Harrison T M. 2000. Geologic evolution of the Himalayan-
Tibetan orogen. Annual Review of Earth and Planetary
Sciences, 28: 211~280.

Yin A, Harrison T M, Ryerson F J, Chen W, Kidd W S F,
Copeland P. 1994. Tertiary structural evolution of the
Gangdese thrust system, southeastern Tibet. Journal of

Geophysical Research, 99. 18175~18201.

Zeng L, Gao L E, Xie K, Liu Zeng J. 2011. Mid-Eocene high Sr/Y
granites in the Northern Himalayan Gneiss Domes: melting
thickened lower continental crust. Earth and Planetary Science
Letters, 303: 251~266.

Zhai Q G, Zhang R'Y, Jahn BM, Li C, Song S G, Wang J. 2011.
Triassic eclogites from central Qiangtang, northern Tibet,
China: Petrology, geochronology and metamorphic P-T path.
Lithos, 125. 173~189.

Zhang Jinjiang, Yang Xiongying, Qi Guowei, Wang Dechao. 2011.
Geochronology of the Malashan dome and its application in
formation of the Southern Tibet detachment system (STDS)
and Northern Himalayan gneiss domes ( NHGD). Acta
Petrologica Sinica, 27 (12): 3535 ~ 3544 (in Chinese with
English abstract).

Zhang Xiuzheng., Dong Yongsheng, Li Cai, Xie Chaoming, Wang
Ming. Deng Mingrong, Zhang Le. 2014. A record of complex
histories from oceanic lithosphere subduction to continental
subduction and collision: Constraints on geochemistry of eclogite
and blueschist in Central Qiangtang, Tibetan Plateau. Acta
Petrologica Sinica, 30 (10): 2821 ~ 2834 (in Chinese with
English abstract).

Zhang Zeming, Zheng Lailin, Wang Jinli, Zhao Xudong, Shi Chao.
2007. Garnet pyroxenite in the Namjagbarwa Group- complex
inthe eastern Himalayan tectonic syntaxis, Tibet, China:
Evidence for subduction of the Indian continent beneath
theEurasian plate at 80 ~ 100 km depth. Geological Bulletin of
China, 26(1): 1~ 12 (in Chinese with English abstract).

Zhang B, Zhang J, Zhong D L. 2010), Structure, kinematics and
ages of transpression during strain-partitioning in the
Chongshan shear zone, western Yunnan, China. J. Struct.
Geol. , 32: 445 463.

Zhang B, Zhang J J, Zhong D L., Yang L K, Yue Y H, Yan S Y.
2012. Polystage deformation of the Gaoligong metamorphic
zone; Structures, ‘°Ar/?° Ar mica ages, and tectonic
implications. Journal of Structural Geology, 37: 1~18.

Zhang P Z, Shen Z,Wang M, Gan W J, Burgmann R, Molnar P.
2004. Continuous deformation of the Tibetan Plateau from
global positioning system data. Geology, 32: 809~812.

Zhang R'Y, Lo C H, Chung S L. et al. 2013. Origin and tectonic
implication of ophiolite and eclogite in the Song Ma suture zone
between the South China and Indochina blocks. Journal of
Metamorphic Geology, 31: 49~62.

Zhang Z M, Zhao G C, Santosh M, Wang J L., Dong X, LiouJ G.
2010. Two stages of granulite facies metamorphism in the
eastern Himalayan syntaxis, south Tibet: petrology, zircon
geochronology and implications for the subduction of Neo-
Tethys and the Indian continent beneath Asia. J. Metamorphic
Geol. , 28; 719~733.

Zhang Z M, Dong X, Santosh M, Zhao G C. 2014. Metamorphism
and tectonic evolution of the Lhasa terrane, Central Tibet.
Gondwana Research, 25; 170~189.

Zhao W J. et al. 1993. Deep seismic-reflection evidence for
continental underthursting beneath southern Tibet. Nature,
366: 557~559.

Zhao W J, Nelson K D, Che J, Borwn L. D, Xu Z, Kuo J T. 1993.
Deep seismic reflection evidence for continental underthrusting
beneath southern Tibet. Nature, 366: 557~559.

Zhu D C, Mo X X, Niu Y L., Zhao Z D, Wang L. Q, Liu Y S, Wu



o BT

22 http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2016 4§

FY. 2009. Geochemical investigation of Early Cretaceous
igneous rocks along an east west traverse throughout the central
Lhasa Terrane, Tibet. Chemical Geology, 268 298~312.

Zhu D C, Zhao Z D, Niu Y L, Mo X X, Chung S L, Hou Z Q,
Wang L Q, Wu F Y. 2011. The Lhasa Terrane: record of a
microcontinent and its histories of drift and growth. Earth and
Planetary Science Letters, 301: 241~255.

Zhu M Z, Graham S, McHargue T. 2009. The Red River Fault
zone in the Yinggehai Basin, South China Sea. Tectonophysics,
476. 397~417.

2 % x ™

TS RA, RAKAT, 46, 1992, WAR-M/RAR GGT, 7 5 = J5 5 A7 el
ARTE B H Al Iy 2. e AT 3BT A . 1~ 164,
HEAEIC. 1997 - B Al AR ) 4 3 AL MBS 2441, 71(2) 1 105~

112.
TOMR. 1995, P H i T B 0 b X B iR D R R A B2 TR, 40
1343~1343

J5 4 BB L PEE TS L IR SO, 2002, B B A2 1 b XA s A A H
J2 BT M HM 3 AL KRR 7 5 . 26 .28~ 36.

TR 8 A R AT E S . RIE WKW A, E AL
2013 8 R b 1L O DR B R A IR (K i AR I 2 I TR I 1
FH. BE2E 4z, 58(27) ,2810~2822.

e R 0k R A 2 L X L T 2R 2009, JG RS UL i 7 L T A
IR €4 4 2 00 PR BIL ) B A 8 8 g o 0 S A A AR 25
(9):2289~2302.

A B RTR L RGN R IR, 2000, JE 7Y pg AR AL R PR S
W 018 A T 10 Ar /39 Ar ARAR2E TR ST, 5 A 2 . 16227 ~
232,

AP K L 8G DE s BN G 2007, 55 5 i TR e AR -8
HR B 717 5 56 Wty R 4R 07 Ak 2 . st B AR 2613 ~
21.

A B P TR BB 2006. 7 5 R R I 9 rb AR M A 0 &

I R HC 3 S B2 5E A . 51: 70~ 74,
UL

St

B L

U XN B L i M L e 2 1. 2003. JECRE BB LR H L

SR 2% 19 JEE S e AR IR 3t B 41 - 22(5) : 303~ 307,

KRAK WS R AW RAEN, ERE B W R w28
JiE. 2007, JH Il SR G gk R JECZR w9 B 1 OB T (R A —
K B ST L K AB X BAZ A B TR M2 BT 4% . 1440~ 48,

XUBSSC 3K HE T 7 HE B 2R BK M. 2005, J R 5 45 k8 BB A 07 )
fb2F PTe#k MyriR o #. R D,35:810~820.

BEEF MR, 2006, DR IT B0 9 5w P I M- K
Y. W AEHT 4% . 13:43~51.

WG B A IR RS A, T AL A AR B R ST Bk A L B
RBAL. 2006. XTI 1 LU HE 04 B 2 254 B Ak, A A AR, 22521
~533.

BERE SRR E AR A AR SR AR RAR. 2008, REHR I B S hoHE AT hL
A6 A BB SHRIMP U-Pb 2 4F R Hiith i 3 3. 2 A 2 3l
24:1501~1508.

A XUAR A KA. 2011, 7 580 TR AR S 2k s A LD o D A A
oh R RR S 1Y A BT Ak B TR VR TR AE. E A 4R 273280 ~
3294,

FHE L, E . ok E SR . 2005, PP R 2 A R B A A
T AR K SHRIMP & 77 U-Pb & 4F. K LI 5 0 2%
29:517~521.

T, Bt ok E SR . 2005, PP R 2 AR R B A
“EREIERK A SHRIMP 8 17 U-Pb & 4E. K i 3% 5 B %,
29:517~521.

VIR B A8 200 0% R D R SR PE T XM . 2011, B JE-SIE 9 il Fik
R b T 3 A L 851 1~33.

VIR B 8 200 0% SR dRT , ROk 55 2007, 385 111 11 5 T
1o DB ) M AR B A G AR s 1) R o ML b T B R AL 1~ 458,

WEF R 2308 AR HE R EHR. DA 2018, F 0N
JAE e gyt R R 9T A T 5 A s L fE L A A 2 2901847 ~
1860.

TRV A7 HE S L B A, T ). 2010, ShRL 1L R Y I B e BR e
TE 98 B BS AR -0 B SRR RS S R BOOL R G BT A A
1R ,27:3535~354

TRAB B, S A 2R R T L B 5K AR 2014, MR SR o
3] i 72 ARF b A48 < R B I B eh VS St DXORE W A R A Bk
A2E TR . 5 A 41, 30:2821~2834.

TR AR, E AT B A8 2007, AR B T ik H i 4 e
EEL B 25  o AR OV A o — EIJRE Rl 1) BRI AR B 22 T AR o 3
80~100km T £ (Y TiE 4l . Hh J5T il 412 . 26 : 1~12.

BT, 1998, I VH FB oy 47 48 40 i 1l b et Bh A AL, 1~
231.



%1 VPR A5 BV JE- I R DA 5% P 30 T 9 4 4 36 B 23

Indo-Asian Collision: Tectonic Transition from Compression to Strike Slip
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Abstract

The Indo-Asian collision caused uplift of the Himalayan orogen, growth of the Tibetan plateau, a ~
70 —km-thick continental crust, and large amounts of materials escaping from the Tibetan plateau towards
east, southeast and west along large scale strike-slip faults. How the Indo-Asian collision controlled
tectonic transition from compression to strike slip in the convergent boundary is critical for our
understanding of deformation mechanisms of the continental lithosphere. On the basis of structural,
metamorphic and magmatic records in the Himalayan orogen and SE Tibetan margin since 55 Ma, we
establish a 3D kinematic extrusion model of the Greater Himalayan Complex. Extrusion of the Greater
Himalayan Complex was triggered by partial melting of the middle and lower crust of the Himalayan
orogen in the Eocene, and accommodated by coeval southward thrusting and orogen-parallel ductile
extension since the Oligocene. Since the late Eocene, the materials of Lhasa terrane and the Qiangtang
terrane rotated clockwise around the eastern structure and escaped toward the southeastern margin of the
Qinghai-Tibet plateau, which follows the kinetic theory of lithospheric bending folds and mid-crustal
decoupling. In combination with data of plate reconstruction in Southeast Asia, we propose that the
transition from the Indo-Asian " continent-continent collision" to the Indian Ocean-SE Asian " oceanic-
continental subduction" was the preliminary cause resulting in the tectonic transition from compression of

the Indo-Asian collision zone to strike slip in the SE margin of Qinghai-Tibet.

Key words: Indo-Asian collision; Himalayan orogen; SE Tibetan plateau; thrusting fault; strike-slip

fault; detachment



