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Fig. 2 Geological map showing the distribution of the Early Palacozoic magmatic rocks in Duguer, Gemuri, Yuelianghu and Heibailing
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area, central Qiangtang, Tibet
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Fig. 3  Relative probability diagrams of the zircon U-Pb age data for the Early Paleozoic magmatic rocks from Duguer, Gemuri,

Yuelianghu and Heibailing areas, central Qiangtang, Tibet
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Table 1 Summary of age data for the Early Paleozoic magmatic rocks from central Qiangtang

o7 s oy ca AR AEHE (Ma) ey (1) Tpip (Ma) 730k
EITERIN 06GT144 paslayiee) A U-Ph 476 +5 Pullen et al., 2011
HR IR 06AQ140 A= IR HEAHU-Ph 475 +5 Pullen et al., 2011
Hoy IR 06AQ129 185 Rk #i47U-Ph 474 £5 Pullen et al., 2011
Ho IR 06AQ135 A5 R BEFTU-Ph 474 +5 Pullen et al., 2011
TN 6-12-06-6 A6 A i 47U-Pb 474 4 Pullen et al., 2011
iR ET6 A6 A i 47 U-Pb 492 £2 4.9~2.9 1496 ~ 1610 Liu et al., 2016
TN ET8 A6 R i 7U-Ph 501 2 3.8~-1.1 1406 ~ 1553 Liu et al., 2016
TN ET10 A6 A i 47U-Pb 502 +2 7.4~3.3 1528 ~ 1757 Liu et al., 2016
HR R Tl WA B U-Ph 490 +9 Liu et al., 2018
Ht R T9 ZRE HEAHU-Ph 483 +3 Liu et al., 2018
R T2 EQliES BEAU-Ph 472 5 Liu et al., 2018
#R R T3 LA HiA7U-Ph 480 6 Liu et al., 2018
IR T4 LA 47 U-Ph 475 4 Liu et al., 2018
RN T6 ashyiva #if7U-Ph 454 £5 7.1~3.9 1677 ~ 1883 Liu et al., 2018
TN Ge0818-1 BERR ik ¥ ATU-Ph 490 +3 7.4 ~3.4 1667 ~2065 Wang et al., 2020a
N Ge0818-2 AE5d RS B ATU-Ph 486 +3 -16.5 ~3.1 1751 ~3225 Wang et al., 2020a
# i IR Ge0818-3 B H R B4 U-Ph 484 +3 5.5~3.0 1646 ~ 1806 Wang et al., 2020a
IR Ge08184 TE F R HEATU-Ph 475 +3 7.7 ~2.17 1688 ~ 1938 Wang et al., 2020a
H IR Ge0817-1 15 kA #:f1U-Ph 485 +3 7.7~-1.1 1534 ~ 1947 Wang et al., 2020a
Bl IR Ge0817-2 A6 A #:47U-Pb 476 +3 -18.6 ~-0.3 1715 ~2637 Wang et al., 2020a
H IR Ge08174 15 kA i f4U-Ph 473 £3 8.1~2.5 1606 ~2155 Wang et al., 2020a
FH IR Ge0817-6 AL F R #: 47 U-Pb 473 +3 5.6~0.9 1508 ~ 1801 Wang et al., 2020a
TN DG1022 165 RS HEATU-Ph 483 +5 8.5~0.8 1054 ~ 1989 Wang et al., 2020a
H iR DG1031 Ak e HEATU-Ph 481 +8 8.6~-3.0 1643 ~ 1996 Wang et al., 2020a
XAH GE08191 Ak B U-Ph 485 +3 8.5~3.6 1687 ~ 1992 Hu et al., 2015
XAH GE09195 ViR Ea BEAU-Ph 480 +3 7.3~3.0 1643 ~ 1915 Hu et al., 2015
LARH 15T803 REAL KA A U-Ph 460 +4 -12.6 ~4.0 1990 ~2236 Wang et al., 2020a
LAH 15T804 REAL R A B U-Ph 456 +4 -11.0~-5.7 1796 ~2124 Wang et al., 2020a
LAH 15T805 REAE KA #:f1U-Ph 456 +2 23.5 1710 ~2629 Wang et al., 2020a
LAH 15T806 REAL KA #:47U-Pb 469 +2 -10.8 ~4. 4 1720 ~2122 Wang et al., 2020a
XAH 15T807 RO RS £ U-Ph 456 +3 20.1~-22.5 1547 ~2695 Wang et al., 2020a
LAH 15T808 REAL KA B U-Ph 464 £2 -14.7 ~-1.8 1729 ~2364 Wang et al., 2020a
XAH 151810 REAL KA B U-Ph 455 £2 -13.6 ~-3.9 1684 ~2282 Wang et al., 2020a
XAH GMR15-1 pideskas A1 U-Ph 489 +2 3.9~-10.1 1704 ~2094 Wang et al., 2020b
XAH GMRI15-2 ideba B U-Ph 439 +4 6.5 ~-16.6 1827 ~2466 Wang et al., 2020b
ESN TE 5 R HEAU-Ph 465 +5 B4R, 2010
NN DI1168 Al e #if7U-Ph 496 4 4.0~1.9 1561 ~1718 PRAE 2014
PN D1169 HAS Yy e B U-Ph 497 +3 5.5~1.0 1531 ~ 1816 RS 2014
N NG BS08031 R A i 47U-Pb 486 4 7.1~3.5 1680 ~ 1905 Hu et al., 2015
BN /N BS08034 Ak £ U-Ph 481 +3 7.7~4.1 1349 ~1922 Hu et al., 2015
Hzz RI2T4 R EBCH BE £ U-Ph 454 +2 fif 45,2015
H5eib) RT5 RS A U-Ph 461 +3 Xie et al., 2017
Hse RT2 A R BUA A U-Pb 470 10 2.1~4.5 1436 ~ 1567 Xie et al., 2017
H5eiH RT12 IR LR HE A U-Ph 476 +8 Xie et al., 2017
EE1G LI2 A R EC HEAU-Ph 467 £4 Xie et al., 2017
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Fig. 4 Diagrams of relative probability and &, () -zircon U-Pb ages of Early Paleozoic magmatic rocks from central Qiangtang

AR IESE 7 M LK oo AR B R A O HW
JEEEM LN gk i W SRR b o AR o A
FEET < WIPESL R A< SR L Z 18]k £ AN 3
Al (83552001 ; Wang et al., 2001) , %5—
PN JEE R L B A R R LS, 6/ — PR ILAR
Yo EA X PLgh Az JE—RL ol AR AR S 3R, e L H
A+ A T B R (ZF 4, 20035 F 1 4 SE,
2007) , A LA 2 F W AME A AT IT T AR, B
FEFEIRE 2y R —on i ROR H AR R
TR LLE I 5 FAE R BT A (o FHE A 1< A W A
H—R 5 A = S a2 (A4 4F, 2005,
2010) . H4K G H LA I i b X R BT E kA
()t AR A M2 A7 A R BB i BT 48 8 v B DT AR
(ZEAAE 2004 F2 37 N 45,2007 ) . WRJBES AR
W, 5T 1 X 118 A8 5T 6 1S 2 EL A 5 XD BL A8 K i 1)
RHAE R JE B A I A il LS % 22 VIR R
Ly L % B3 R Al ke PN 38 R I i e s Ly v & B Y
Kig 580 ~470 Ma By A A AE 5 B A A AT EE il
ST KR 9 K Rl b k32 dE 428 3 i 1 A R Bh
(DeCelles et al., 2000 ;Cawood et al., 2007 ;Pullen et
al., 2008 ; KR E5E 2007 ; #E HMESE 2011)
ARG LT IHEGE AT m Rl AU
R AETRIEP I H ISR B R CROR H LA
WX 2T T UMK S LA Zls B
aORBCE VAR R RE Y B EE A HE R A K
o AEE R s R e e kW, B B R R AT 5
WIAESAER 53 51 ~ 500 Ma, ~482 Ma ., ~474 Ma,
~455 Ma il ~438 Ma, %56 05 A ek b2 e 747
ZYBFSE (Pullen et al., 2011 ;Hu et al., 2015 ;Liu et

al., 2016, 2018, 2019, 2020;Xie et al., 2017 ; Wang
et al., 2020a, b) , AWy, FEIHEH IS oty
ARERAE IR BT 955 - P LA S R AR AR
ZhmILE

Jedb — BARMRHRA A K B UD Y o L B
FREMOREAR , VR | 535 AR 55 b Y 1T 9 X
J2 5 3 BURBE Y LA AR 47 09 AR ALY (B #A 4, 2001,
2004 ), 1:25 J7 Hu A 76 i B HO X g K
Al VLIk JNIRZE P 2SI IE LIV B & VTV
B BT Hh 8 1 ey SURUE T A (WheR R, 19925 X1
T 1992) GRAR T — LA B T AR (5 S 0 7
BhIHFE IR AR —P 4 3 24— VT —R
I —AF W B B Uy S )2, FEARER B T8 7 oy
Rl G BLIEE 0 T4 Tl B PE 2k — N6 ghai b, X
ST 5L R 0 1 2 % B T AR T I L I A
P (B HEHS 2004 ) o 7E B AR HD X T 2 4 FE AR BT g
JBAET R T 3981 +9 Ma HYREJE 5547 ,2854 ~ 3505
Ma fi5 )5 55 40 B T €, (¢) {1 3784 ~ 4316 Ma
I B B HE ARS8 T 2 A R IR X 5% B4 T
REAT /Dt Bty 3 (Lt i) 9 52 ) o (] P55
2013 ;Ding et al., 2015) . F#EEM E/NIRFE—AF T
Za R RS RHC R (RS Ba ) 1Y d i X
AEWSN 1044 £30 Ma, AR T 2 A AR T
B RATZEBEN R R B S BAER A (T RA
1) BT BUAE IS 7 991 Ma +4 Ma, Al QR T 2 A8
TR B R AR S T ool fOR—B ool AR
] (Ding et al., 2015) , LiAWFsEdiE—2 &0, 98
At - BERAR N BAT 3 F A T R i 5 58
M - PRI SR A A G B B 25



346 U0 5 R R o (2)

3.2 BHAEKRNEMNKEILSESMER

AT X B0 44 O Bl b 2 L oty A A0 i % 1 o
FELEPIAPAN[A] IR, — 2622 35 A R X BL AN K i
YIS RITSIPNGUE 780 RN Y A=y STE7 I
RSV T B XD B 9 ORIl A6 555 B A b A S 2
1) 22 575 3 0 38 1L =5 19 72 ) ( Cawood et al., 2007 ;
Zhu et al., 2012 ;Zhang ZM et al., 2014) , 75 ik = Ji
B AR I St A A SRR 5 I (ol ) R i 20 1 O
MEIEAE A & (Hu et al., 2013, 2015;Ding et al.,
2015;Wang et al., 2020a, b;), 3 %4 T BE )5 1914
Flidke #Y flf 3 BF G (B 56 A, 20115 Zhu et al.,
2012) o WA 32 BAR AR 2 1 5 2 A By AR
LAy A 1 1L 7 4F 72 30 ~ 50 Ma ( Cawood et al.,
2007 ) , 1Ml HAEA 3 A 75 X LA KB iy Ak 2, H R
A EAE IR e i 2 b, S 4h iz ki
iz SRR T 45 Hh P 2 [] d 28 il 48 45 H TV 1l X BL
R, A TE X FLA R R Ab 2% . 78 5 40 5kt
FIRLEE b He iy I T R A ML %% (Zhu et al.,
2011) 33— 7ty by 30 o e R WY RO AR AR IR TE X
FLANRBG I G2 iz AR . PLEEh R B
A AR A O RO SR M B A (Zha et
al., 2012 ;Hu et al., 2013 ;Ding et al., 2015) , 7E# 4>
() SRR 32 Ly rh s PR T (] sk ARG A 8 JB A
AIEAC 5% (Zhu et al., 2011 ;34535452015 ; Argles
et al., 1999 ;Gehrels et al., 2003, 2006a, b) ., TEIE
B — PRILRIPL B M B 2 3 1 F€ 30 & R Fi &R 22 (1)
HIAEE G (254 45,2010 7125, 2014 ) | X 2L A B
G HRHIES B ShrmE R S b Y R 0 A
B, R X — NG 2T X 98 Rk
Ju,

Ty A Ry ol A U K A T RE IR LT
Z AR 1112 3l 22 J5 By S5 il A ok 4 25 B 5 3 IR
Ay« (1) Bl A RUA JRAE B9 [ 7 3 4F i AH 4 T
IXI FC A ity A e A 102 3 36 17 5 3k 45 4% 30 ~ 50
Myr,@JﬁHﬁEﬂFiﬁm%j@ 570 ~520 Ma, Piniarra 1% 1]
M 560 ~ 520 Ma, Kuunga & LLIHF A 560 ~ 520 Ma
(Cawood et al., 2007) ; (2) 7£ JF AR 3T X] BL 9N Kbk
Gz Tty A AR B 3 B 1) S AR T AAE o AR
EAER; (3) B Shr R B i) Mandi X 505 (496
Ma) 5T A N fif 2 2R 35 ( Miller et al., 2001) ;(4)
LB H R B A A T AE b R R E T Tz Ak iz
B[] Bl 4 ) JS A 1 Al 09 B Be (%1 AR,

2013) , &R R AL B R R A - HLA T R 5B 2R ( Liu
et al., 2016) ; (5) FE Z FI P 22 2 [6] 19 ) 5 AN 3
BFEJEHE B E SRR AR LA B T2 R B
(Garzanti et al., 1986 ; Gehrels et al., 2003, 2006a,
b;Cawood et al., 2007 ; 22445 ,2010) , fi E AL
(AR S 7 G A 1] 2 BT ol B 8 2 5% 1T A S
T A 3 LI PR EE (R 3P ,2018) 5 (6) B AAE — BUH -
THETI AR e s A h R A AR (R E
TE,2013 ; B854 2014) , A 7R 28 IR 40 % VE 4
T e e FEdb Z e i, Rt A AR, 6 R - I
LA B ] BL 40 A Bt b % ) T 4 A 40 (7)
TR AR 2 A AR IR B A Lu-HE [FA67
FHIT, FARE I e, (1) HIARERE, — [y Bo
AR~ T IE R — P AR = DU —rh oo AR
M 5E ol Kl 2 T Y el — i R A
A AR i A s LS R B s L A T e AR R
SR, SR XA K8, h Tie s 5, %
s vl s (W TR SN R TA T REE (LB 2N
FRIEEERS , i B L ey, (o) fH. AHBC, SIRES AT
FH 3 1Lty 35 B s Bl R A G 14 il 4 )5 A A
FH S SR IR K i i He i 5 i, T IR B e, (1) 2
WA G (Liu et al., 2019) , JKFliHE7E Y A7 55 A
e 11 4 I 30 1 1 B o R 6T 2D i 1 B R B A A
FHAHLSEAE AR, X 5 e E 3B R AE AR A R A A
BrAH— ., B R R 22 ) 2 R A S, 7R BLA
) Sh A 1 LS A 3 UE S (4 SCR4E,2019)
JITLAZR PG (K] B 40 K i =22 1) 1 2 A 300 i o 7l 428 s 1L
B, Bk sl p AL R EE g, Wik, LY
B L AR A I A T RE R A2 A 1B B
SR, kA i I R JRE S A A R R 1 BRI K
(), $L 2 S0 R R 5K ) S48 44 1 I1 858 P I B ( Liu
et al., 2020) . JErg M & F Hroc b 1R (548
Ma) B Z i 5 (Wang et al., 2015) , B LAHEIN A6 57 7T
PRI X UGN KB JL AR 7T BB B & A7 7 g iz
B, FEREE A R L R T R A R R S B
T A B R A s RN AR B B A R B (R S ) L (H
AR Bl 7 X BL A R Bl AL G A X 2 K
B AR B R B AR e Rl A AR, R
PR R SRR ST AR R BT A B R
Z AR R 1 2 2R AR R D i M2 AR
(M #1255 ,2012) , FERAMBER RZ MY ANES
A RETE TR 15 55 T A TR



2021 4F(2) Uiy RN Y AW ey A (TS EER v Y 347
£ %2 Lk ( References) :
510~435Ma

N~

OB B —> | (R
- o b

- A ' _¥ &y &Y y

== s 7 cmadl] -

- v 5T

A g

I————

s e e R ot A AU I — o R AR A
Fig. 5 Tectonic-magmatic evolution model of southern Qinghai-

Tibet Plateau during the Early Paleozoic

g5 bRk A8 HETE 200 15 R I e
HR LA AR AUE IR T I T R A T 7 5, (R
R A AR SRCE T 00 R ) T T 5T TR
TR ) R B ob B 20, ik iz AR i
B4 A i R A2 5 A R AR T BT 2, H R
WITCE S, i 2R AU X FL AN R Bl b 2 T i F 50
P BEARIRARAIR 30 A 15 T 2 A MU BRUESE 5 Ak

4 4Eip

(1) AL TG s DIy A AU I B 72 o
Ko HlCE R IA EBURSUR B R e AR
RS . AR T LI 43R 5 8, 43 51k ~ 500
Ma, ~482 Ma, ~474 Ma, ~455 Ma, ~438 Ma,

(2) AL T o Xy A AUA S T Rz AR
B ENEE AR, R ELN KRl b 2 £ Pl e J a3
=4 MR T e T — PR A b Rt A AR 45
21

(3) AL TSI M XA A AUA S il sk TR
R REALGIE U AL B CHEAR B, 2R A A 28
FIZZ I 2 A T e T P Bk s 5 &2
2t BEAE XM TARR A WHRA A B3RS X
FLAAR P AL Sk i e P i B G AL 0 SRR 15 R

JU ok AT T8 3 R IR A H BT ST B T
WBYFRERE LA AT LEFF I, K
MBSFHBRRRABHLBERE S L E SR, HhE
AT A BEZ R TE VL 8 2k A A RS 0 B it e
R ARG, WG AR KA

Argles T W, Prince C I, Foster G L, et al.,1999. New garnets for old?
Cautionary tales from young mountain belts[ J . Earth and Planetary
Science Letters,172:301 —309.

Baig M S, Lawrence R D,Snee L. W,1988. Evidence for late Precambrian
to early Cambrian orogeny in northwest Himalaya, Pakistan [ J].
Geological Magazine 12583 - 86.

Cawood P A, Johnson M R W, Nemchin A A,2007. Early Palaeozoic
orogenesis along the Indian margin of Gondwana :tectonic response to
Gondwana assembly[ J|. Earth and Planetary Science Letters,255;
70 - 84.

DeCelles P G, Gehrels G E,Quade J, et al.,2000. Tectonic implications of
U-Pb zircon ages of the Himalayan Orogenic Belt in Nepal [ J].
Science ,288 ;497 —499.

Ding H X, Zhang Z M, Dong X, et al.,2015. Cambrian ultrapotassic
thyolites from the Lhasa terrane, south Tibet: evidence for Andean-
type magmatism along the northern active margin of Gondwana[J].
Gondwana Research,27(4) :1616 —1629.

Fan J J,Li C,Wang M, et al.,2015. Features, provenance, and tectonic
significance of Carboniferous-Permian glacial marine diamictites in
the Southern Qiangtang-Baoshan block, Tibetan Plateau [ J ].
Gondwana Research,28,1530 — 1542.

Fan J J,Li C,Wang M, et al., 2017. Remnants of late Permian-Middle
Triassic ocean islands in northern Tibet; Implications for the late-
stage evolution of the Paleo-Tethys OceanTibetan Plateau [ J ].
Gondwana Research,44 .7 -21.

Gaetani M, Garzanti E, 1991. Multicyclic history of the northern India
continental margin ( northwestern Himalaya ) [ J]. American
Association of Petroleum Geologists Bulletin,75:1427 —1446.

Garzanti E, Casnedi R, Jadoul F, 1986. Sedimentary evidence of a
Cambro-Ordovician orogenic event in the northwestern Himalaya
[J]. Sedimentary Geology ,48:237 —265.

Gehrels G E, DeCelles P G, Martin A, et al.,2003. Initiation of the
Himalayan Orogen as an early Paleozoic thin-skinned thrust belt
[J]. GSA Today,13:4 -9.

Gehrels G E, DeCelles P G, Ojha T P, et al., 2006a. Geological and
U-Pb geochronologic evidence for early Paleozoic tectonism in the
Dadeldhura thrust sheet, far-west Nepal Himalaya [ J]. Journal of
Asian Earth Sciences,28:385 —408.

Gehrels G E,Decelles P G,0Ojha T P, et al.,2006b. Geologic and U-Th-
Pb geochronologic evidence for early Paleozoic tectonismin the
Kathmandu thrust sheet, central Nepal Himalaya [ J]. Geological
Society of American Bulletin, 118185 —198.

Hu P Y,Li C,Wang M, et al.,2013. Cambrian volcanism in the Lhasa
terrane , southern Tibet ; Record of an early Paleozoic Andean — type
magmatic arc along the Gondwana proto — Tethyan margin [ J].
Journal of Asian Earth Sciences,77:91 - 107.

Hu P Y,Zhai Q G,Jahn B M, et al.,2015. Early Ordovician granites from
the South Qiangtang terrane, northern Tibet: implications for the

early Paleozoic tectonic evolution along the Gondwanan proto-



348 DIAEAES I i T Y (2)

Tethyan margin[ J]. Lithos,220 -223,318 - 338.

LiG J, Wang Q F, Huang Y H, et al., 2016. Petrogenesis of middle
Ordovician peraluminous granites in the Baoshan block : Implications
for the early Paleozoic tectonic evolution along East Gondwanal J].
Lithos 245 .76 -92.

Liu S,Hu R Z,Gao S, et al.,2009. U-Pb zircon, geochemical and Sr-Nd-
HIf isotopic constraints on the age and origin of Early Palaeozoic I-
type granite from the Tengchong-Baoshan Block, Western Yunnan
Province ,SW China[ J]. Journal of Asian Earth Sciences,36 ;168
- 182.

Liu Y M,Li C,Xie C M,et al.,2016. Cambrian granitic gneiss within the
Central Qiangtang terrane , Tibetan Plateau :implications for the early
Paleozoic tectonic evolution of the Gondwanan margin [ J ].
International Geology Review,28(9) :1043 —1063.

Liu Y M,Xie C M, Li C,et al.,2018. Breakup of the northern margin of
Gondwana through lithospheric delamination: Evidence from the
Tibetan Plateau[ J . The Geological Society of America,131:3 —4.

Liu Y M,Li S Z,Santosh M, et al.,2019. The generation and reworking of
continental crust during early Paleozoic in Gondwanan affinity
terranes from the Tibet Plateau [ J]. Earth-Science Reviews, 190
486 —497.

Liu Y M,Li S Z,Santosh M, et al.,2020. The passive margin of northern
Gondwana during Early Paleozoic: Evidence from the central Tibet
Plateau[ J]. Gondwana Research,78:126 —140.

Metcalfe 1,2013. Gondwana dispersion and Asian accretion ; Tectonic and
palaeogeographic evolution of eastern Tethys[ J]. Journal of Asian
Earth Sciences,66,1 —33.

Miller C,Thoni M, Frank W, et al.,2001. The early Palacozoic magmatic
event in the Northwest Himalaya, India: source, tectonic setting and
age of emplacement[ J]. Geological Magazine,138:237 —251.

Murphy J B, Nance R D,1991. Supercontinent model for the contrasting
character of Late Proterozoic orogenic belts [ J]. Geology, 19 ;469
—-472.

Pan G T, Wang L Q,Li R S, et al.,2012. Tectonic evolution of the
Qinghai-Tibet plateau [ J]. Journal of Asian Earth Sciences, 533
-14.

Pullen A, Kapp P, Gehrels G E, et al., 2008. Triassic continental
subduction in central Tibet and Mediterranean-style closure of the
Paleo-Tethys Ocean[ J]. Geology,36:351 —354.

Pullen A,Kapp, Gehrels G E, et al.,2011. Metamorphic rocks in central
Tibet. lateral variations and implications for crustal structure[ J].
Geological Society of America Bulletin, 123 :585 —600.

Rowley D B,1996. Age of initiation collision between India and Asia:
review of the stratigraphic data[ J]. Earth and Planetary Science
Letters,145 .1 - 13.

Wang G Z, Wang C S, 2001. Disintegration and age of basement
metamorphic rocks in Qiangtang, Tibet, China[ J ]. Science in China
(Series D :Earth Sciences) ,44(S1) :86 -93.

Wang H T,Zhai Q G,Hu P Y et al.,2020a. Early Paleozoic granitic rocks
of the South Qiangtang Terrane, northern Tibetan Plateau:

Implications for subduction of the Proto- ( Paleo-) Tethys Ocean

[J]. Journal of Asian Earth Sciences, 204, https://doi. org/
10. 1016/j. jseaes. 2020. 104579.

Wang H T, Zhai Q G,Hu P Y, et al.,2020b. Late Cambrian to Early
Silurian Granitic Rocks of the Gemuri Area, Central Qiangtang,
North Tibet; New Constraints on the Tectonic Evolution of the
Northern Margin of Gondwana [ J]. Acta Geologica Sinica ( English
Edition) ,94(4) :1007 - 1019.

Wang M, Li C, Fan J J,2015. Geochronology and geochemistry of the
Dabure basalts, central Qiangtang, Tibet; evidence for ~ 550 Ma
rifting of Gondwana [ J]. International Geology Review, 571791
-1805.

Xie C M, Li C, Fan J J, et al., 2017. Ordovician sedimentation and
bimodal volcanism in the Southern Qiangtang terrane of northern
Tibet; Implications for the evolution of the northern Gondwana
margin[ J]. International Geology Review,59(16) :2078 —2105.

Zhai Q G,Jahn B M, Wang ], et al.,2016. Oldest paleo-Tethyan ophiolitic
mélange in the Tibetan Plateau[ J]. Geological Society of America
Bulletin, 128 ,355-373.

Zhai Q G,Jahn B M,Zhang R Y, et al.,2011a. Triassic subduction of the
Paleo-Tethys in northern Tibet, China: evidence from the
geochemical and isotopic characteristics of eclogites and blueschists
of the Qiangtang Block [ J]. Journal of Asian Earth Sciences,42:
1356 - 1370.

Zhai Q G,Zhang R Y, Jahn B M, et al.,2011b. Triassic eclogites from
central Qiangtang, northern Tibet, China: petrology, geochronology
and metamorphic P-T path[ J]. Lithos,125:173 - 189.

Zhang X Z, Dong Y S, Li C, et al., 2014. Silurian high — pressure
granulites from Central Qiangtang, Tibet: Constraints on early
Paleozoic collision along the northeastern margin of Gondwanal[ J].
Earth and Planetary Science Letters,405:39 —51.

Zhang Z M ,Dong X, Santosh M, et al.,2014. Metamorphism and tectonic
evolution of the Lhasa terrane, Central Tibet [ J ]. Gondwana
Research,25:170 - 189.

Zhu D C,Zhao Z D,Niu Y L, et al.,2011. Lhasa terrane in southern Tibet
came from Australia[ J]. Geology,39 ;727 —730.

Zhu D C,Zhao Z D,Niu Y L, et al.,2012. Cambrian bimodal volcanism in
the Lhasa Terrane, southern Tibet: Record of an early Paleozoic
Andean-type magmatic arc in the Australian proto-Tethyan margin
[J]. Chemical Geology,328:290 —308.

BTN B4, SR LA, 55,2007 . S8 1L I8 PR 0 R IRl A A0 2
LB BB ,32(1) 259 - 62.

HAH, 28, DT A A 2010, PUBUOE SRR AR B — XU 4E S ma
AL P 23 R A R TS A AR A MG AR S IR X
HIZYLI]. ERLE: . MBS 41(3) 1299 - 308.

VPR AP ZRa 45 2013, SR HLA K H AR UK e A AR AE
B BTR IRR B HBIR A2 R R M T8 [T ] A A5, 29(3)
756 —768.

TP, 22284 E, Tk, 45,2013, B T 22 R U CHT 5 . It
FEMALRAFTE ARG [ 1] Hh2FRTE ,20(5) 115 -24.

AP 2 2At, £, 55,2011, s AL JE I B A e 2 B ~
4.0Ga FEJE#EA[T]. BH#EH,56 (8) 573 - 582.



2021 4E(2)

FRAL TG I oty A AR S B B 349

HPHEE 2 IR 2010, THEERS IO Y BRI L B HE RG24
BEATU-PhEAE—Z A SET I AR R IE R )], MR,
37(4) :1050 - 1061.

HIHET A, SEEEE, % 2014 T ACHS - XU - W76 7L PR 1T P
LK F1 A 7E 4 B 240 [T, B 41, 59 (20) 1992

~2003.
HZ0H,2001. IE HE A M L M EARAE [ )], ML BT 2% 4], 75 (3) 333
-337.

F R 2 YR A 2015, 0 B SE S T — 1 R B g ik
TCIL LAY E S Fe i [ T]. #5434 (10) 1812 - 1820.
AR, 2, 256, 45,2020, PY RS 22 i B S PRI ST a0k R 5 7

FEMRE ] ). DURR S RHR AT 5T ,40(2) <1 - 13.

28 RSN, TR LAER 42004 VU 95 I B A& LR P 4D - R A
HUZ[J]. HUBTiEAR,23(5 - 6) :602 - 604.

ZE WG IR 55,2006, Je A4S - XU - FHIEARRAE S S
FRE R ECANAL R T ], M2, ,13(4) 1136 - 147.

ZF RERE, T, 4E 2010, F e Iz AR - Bl A AR L Rt
FEH R JE—X] R W i X FE R R Sz AR IR A 1R
[J]. HuBEia 4,29 (12) 1733 - 1736.

B BRI BRAL N, 45,2005, T 7 e D5 92 3 b DX LA G B b J5 (1]
RS [ ]]. M, 24 (4) :295 - 301.

A, 1987, AR - B - IR TIAR A S 5 A R B X LN
LA LT]. KFEH =R =4, 17(2) 1155 - 166.

24,2003, FESHILNCITSE J]. HBIBTT,49(1) .5 -9.

2575 ,2008. FH I EE AL - XU S AE &I AT ] M
FAETE,54(1) ;105 - 119.

Rk, BT, SRR, 45,2001, TR RHLE [ M. L Bl
JiRAt.

XA, 1992, 8R4 VD VL — 15 7T ol A 0 R b A 3t 3 SC [ 0] P
Bi,1:16 =21.

X —N 2017, 7 e IR - PRILARBRE 550 ~450 Ma &3¢ F 04—k
IS X FLAN R B AL 2k JE R M & Ak [ D). 3 MROR 2, 1 24
19’8

FEAAAE 2004, i fZ A B i (LA 5 i L ZR Rz Al LR A Y
XFHC[T]. HUFE R ,23(9 - 10) :952 —958.

Bl FA4T ,2001. A5 3tk J 37 58] (%] B 44 68 A i — X 3 76 oty A G R Bl i 7
JUANRER B[ 1], H2E T2 ,4 (10) 1441 —448.

RS, BE TR, 45,2006, (X7 L (0 R 23 250 K 4k
[J]. &A% ,22(3) 1521 -533.

WRESE, 74, 2558kt 45 2012, 2 B4 R R . ALK b
FERYSCHEL T]. DURR SRR B b5t ,32(3) « 1 - 20.

WREESE, a4, AR o A, 2004 . T 96 i R X3 b S5 o LA T KR
2ERA R[], HFGEHR 23 (1) <12 -20.

TREESE 1994, A BRI Rl e B P A AR TR AR [ T ] R B T B T 18

23 -40.

WBEEE, Tor 4, Bkatn, %2020, PEAW] - BN - BT - BT - &
X AN I 2 45 ) —— 5 B 35T I b o S st Ak ) B T . AR
ERAR I 5T ,40(03) 11 - 19.

W BKAUN, F A7 A, 45,2014, TS R G I TR A A AE B T
WA B 47 U-Ph ARIE HE [ B4R 0E KO i 2 LT ). Bl2sim
#72,59(26) :2621 —2629.

R, A, B R, 45,2007, PG IR AR AR RRIRAE B
H T E B M TS UL T B 4 ,52(8) 1927 - 930.

R SC, BRI, 81,48 ,2008. VH 6 55 75 Hb P 3 & B0 Hh e 7 o
[J]. HuBTiE 27 (3) 1351 -355.

B SC, T8 AHME AR, 45,2009, 58 1k 96 45 22 b 36 I A8 35 19 85 A
SHRIMP ££#% K Hath 5 2 SC[ )] A 41224k ,25(1) 1139 - 146.

TR PR 225 4 2001 . V4 JHE 95 HE 4% Hh b 5 3 AL S I R
WAL, dest T Rk 1 - 59.

TP, SR LT 2007, SBRTIER 20 I AL 3 4 )R 5 vl o i -2 )
BT, HhERBLE—rh E LR K224, 27 (5) 1467 —481.

F61,2020. 18I 5 A s i SR BERT R [T ] MBI TF, 66 (5) £ 1091
-1113.

FNL A WREEE 2, 45,2008, B I8 3 B T AR L Rl A 4R
HE TR E 8055 47 SHRIMP U-PhAE IS —3EE IR — AR e m
AL )], HUFGE R 27 (12) :2045 - 2056.

F WS, IR T 25 2011, 58 R 7 I X R AR A0k B S
e BRA #5417 SHRIMP U-PhAF Y | HE [R) 3 32 RRAE B o1 it 2 S0
[J]. HB2FRT 2% ,18(2) 1127 - 139.

SRENE 2013, AR - BUN - BT il sk—HE R - &L
MYMELRA [ D], AR T2 i S

VEBEE s RRAE 452005, B S AR ag vz A - Bl At
PRI R [T ], A A2, 21 (1) o1 - 12,

SR T4 BRI 45,2019, PERRCHT A 1R A R IR 3T [ 7).
RIS ,65(2) :267 —279.

B SN REE R 45,2012, 274 25 B 57 1L i BN 35 T B AR
Feb K1 LA-ICP-MS 5 47 U-Ph AR i K HL 5 3 SC [ 7]
W ,31(2 -3) :264 -276.

W, R, BSR4 2014 B 95 36 JR P 20 AT R 4R 4 T Y T
FE S AR T X[ )] A A2 ,30(8) 12381 —2392.

W B, 1992, i FA ELA 75 7l # X 0 iy B b 2R AE [ 1], V6
i, 1:1-6.

FPRE, T4, 254 55 2010, T8 1= J 9% 3 v 3 v B2 B 1k 25 3
WER A 5500 SHRIMP 4E (024 K HE R B4R )] s ERRE (D
#),40(5) ;565 - 573.

TP, 2018, T i B S 4B X R oty A AR i a2 B . ISEIR R 5 R
FRARTEGABI[D]. EMRE 2= A8 3.

Bt
Bt



350 0B B 0 (2)

The Early Paleozoic magmatism in Qiangtang, northern Tibet and its
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Abstract : The Qiangtang early Paleozoic magmatism and its tectonic evolution are of great significance for the study
of the early evolution of the Qinghai-Tibet Plateau and the basement properties and structures of the Qiangtang
basin. This paper systematically summarizes the spatial and temporal distribution characteristics and chronological
framework of the Early Paleozoic magmatic rocks in the Qiangtang region of northern Tibet, and preliminarily
discusses the constraints of the Early Paleozoic tectonic-magmatic events and the tectonic evolution in the northern
margin of Gondwana and the basement properties of the Qiangtang Basin on the Qinghai-Tibet Plateau. The results
show that the magma records with metagabbro, metabasalt, andesite, granite, metarhyolite and granitic gneisses as
the main rock assemblages developed in Riwan Chaka, Duguer, Gemuri, and Bensongco areas in central
Qiangtang. The results of regional geological survey and chronology indicate that the Qiangtang had experienced a
strong Early Paleozoic episodic magmatism, which can be subdivided into 5 stages, namely ~500 Ma, ~482 Ma,
~474 Ma, ~455 Ma and ~ 438 Ma respectively. In reference to previous geochemical and isotopic data, we
preliminary speculate the Early Paleozoic magmatism in central Qiangtang may be a result of lithospheric extension
on the northern margin of Gondwana after Pan-African orogenic movement. They constitute the Early Paleozoic
crystalline basement of Southern Qiangtang-Baoshan Plate. The magmatic records play an importont role in
constrainting the northern continental margin of Gondwana in the Qinghai-Tibet Plateau.

Key words: Tibet; early Paleozoic; magmatism; Qiangtang basement; Gondwana; Tethys



