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origin of the North Lhasa terrane

HU Pei-yuan', ZHAI Qing-guo', ZHAO Guo-chun®’, TANG Yue', YANG Ning' and LI Jin-yong'
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Department of Earth Sciences,
University of Hong Kong, Hong Kong, China; 3. State Key Laboratory of Continental Dynamics, Department of Geology,
Northwest University, Xi’an 710069, China)

Abstract: The North Lhasa terrane is one of the most widely exposed areas of Precambrian rocks in the Tibetan
Plateau, but the Neoproterozoic tectonic evolution of the terrane and its role in the supercontinent evolution have
been controversial. Focusing on this scientific problem, this paper collects and arranges the isotopic chronology,
geochemistry and isotopic geochemistry data of the Precambrian Nyaingentanglha Group in Ren Co area of the North
Lhasa terrane, and finds three periods of Neoproterozoic magmatic-sedimentary-metamorphic records: (D 925 ~ 886
Ma, the rock association is MORB-type metamorphic basic rocks and metamorphic sedimentary rocks, representing

the embryonic oceanic crust and associated sediments in the latest stage of continental rift; 2 822 ~ 671 Ma, mainly
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plagioclase amphibolites and granitic gneisses, whose protoliths are tholeiites, calc-alkaline basalts and A2-type
granite, which were formed in the process of oceanic subduction together with the coeval amphibolite-facies meta-
morphism; @) 658 ~ 646 Ma, including intermediate-basic intrusive and volcanic rocks and eclogite-amphibolite-
facies metamorphic rocks, which jointly record the process of slab break-off in a collision zone. The above three
magmatic-sedimentary-metamorphic records are consistent with the evolution of the Mozambique Ocean, correspond-
ing to the embryonic stage, decline stage and end stage of the Wilson cycle respectively. In addition, the temporal-
spatial distribution of Andean-type magmatism in the northern margin of Gondwana supercontinent are further con-
strained by the Ediacaran magmatic rocks in the Nyaingentanglha Group. Based on this study and previous results,
we suggest that the North Lhasa terrane drifted away from Africa in the Tonian, experienced the subduction-collision
processes of the Mozambique Ocean in the Cryogenian, and then located in the northern East African orogen in the

Ediacaran, and influenced by the Andean-type magmatism along the Gondwanan Proto-Tethyan margin in the Edia-

caran-Cambrian.
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Simplified tectonic map of the central Tibetan Plateau (a) and geological map of the Ren Co area (b)
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JSSZ—Jinshajiang suture zone; LSSZ—Longmu Co-Shuanghu-Lancangjiang suture zone; BNSZ—Bangonghu-Nujiang suture zone; NGSZ—North
Gangdese suture zone; 1YZSZ—Indus-Yarlung Zangho suture zone; age data sources: Hu e al. , 2005, 2018a, 2018b, 2018c, 2018d, 2019a,
2021a; Dong et al. , 2011a; Zhang et al. , 2012a; Zhang Xiuzheng et al. , 2013 ; Hu Peiyuan et al. , 2016, 2019; Zeng et al. , 2018



284 HOAO 0w

Y,

%ﬁ:l:

A o

41 4

BAREIE ST, 2016)

BARETH I PLA R 2 T T ARGE A
B CEE BRI H A X (H N R H X BF
SRR 2K, A TATLA A H £ X, &
WPCA R E N T A s X R R TAE T+
53 WRIME B 5E RR EEARAIG, [R5 P 1> Ml X A2 T b i ™
M il kA # BE A AR A b7 5% B %) L v o
AT, R Pl —ay, BRI EE A K
FURLI A 2 (R A 22 7RI — M XY R
F PR T B A R A AT (64 ~59 Ma) (8
DA, 2003) , DI RTi2 b X875 R ol v B A9 B
FREEH T RE , ASURBIFSY H AT O A4 L X 1 8
FE AR, R TR Tz XA T AL B b

N 55 Y
a ‘3‘747 J”'@, ‘4, % %
4 o ’
T66 Ma 1 3
* * L e
N <\v/ A ‘ ‘ 9
e r-’ Nl S > 4 e+ i
> / MEOARI I - ﬂa,
Yy < e ) N/< s = N <‘ < 7\ i

b L, T AR AR Z R M B
(A IX I R 1 R R, LR T 1] W 2 h
LA R Z A sh iR 2o (B 1b K 2)

DX P H R 10 22 0 A5 1 FE R A T R LA R L e
BERCEBR HERNEMR, SR a 2P AE
gsn B AL 7, & A A

A1 8k 52 B T AR B A R, R T BOIR
TR 74 [ T A5 b A A o LRt 2R AU
JEE R WR S A, A A R R O e

AR B  AE R R A A a B R
RILE LR AT AT | AN TR P ] 5 S D = el 1k
BT A (18 2) .
)_ )'P) o 450
SOﬁMa
N a FJ
e** )\
" </<
EAUEGHTE S )
(e i
th [mkmv:
a0 o [N ARy

‘,‘;_' (o s e
:II - FERA s
?é';l e E AR TR b
ﬁL’ = ralaibis

TG LAE R
@ AR
RS
=SS e
R et 0 P
PR A e
.{."'._';J,‘i," I-lf?'{- L] "Eik-] Jo R
AWIR Z s
RS
[w ] A2 H
L
3

N 3477

JJ[ J‘L[II{L |r)
RS & LS

I'I; ! Bt e

s

o, 822 Ma

ik s

B2 de R g™ st D 7 Bl s AR S 0 ) e ]
Fig. 2 Geologic sections of the Nyaingentanglha Group in the Ren Co area of the North Lhasa terrane
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the section locations and the references of age are shown in Fig. 1
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Fig. 3 &Hf(1) of zircon—eNd(t) of whole rock (a, Hu et al. , 2019a), 80 frequency distribution of zircon(b) , FeO'/MgO-
Si0,( ¢, Miyashiro, 1974) , eNd(¢) of whole rock—=MgO(d, Li et al. , 2006) and Nb/Th-Nb/La(e, Li et al. , 2006) diagrams of

the basic rocks in the Nyainqentanglha Group from the Ren Co area of the North Lhasa terrane
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the references of geochemical data are shown in Fig. 1; OIB—ocean island basalt; N-MORB—normal mid-ocean ridge basalt; FC—fractional

crystallization; AFC—assimilation and fractional crystallization



286

41 3

Ff 0/ ERR A
o

— OIB
:E'i:g:g © 925886 Ma N-MORB /164 2
B o 822 Ma G0JG iR
=18
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

100

Pl R BB
S

0 766758 Ma N-MORBHI# {7}
o 766720 Ma HERTE 5001

i

La Ce Pr Nd

Sm Eu Gd Th Dy Ho Er Tm Yb Lu

1000
€ -0 671 Ma E-MORBRY KK &
o 695 Ma BEFERABECE
=00t
=
g

L L L L 1 " L L

B ERR A

i

-0 652 Ma {BEIE RIS
o 572 Ma $i B F IR ICE

L 1

L 1

[
La Ce Pr Nd

Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

100

i

@ 925886 Ma N-MORBHUL{E ¥
o 822 Ma JLG IR HR AP

0Ty Lo N 7, By, Bitopy Oy, By Horg, Thay T

@ T66—758 Ma N-MORB B! #% {& ¢
o 766—~720 Ma 5 514 5 401 10

T NI R B Gy o e T

[ © 671 Ma E-MORBHE (L

o 695 Ma $3 B 3 80 1

FEdh /I b

-0 652 Ma PSR RAIFEICE

o 572 Ma R R FIRECE

ThNJTa La Ce Nd 7r HrSm Eu T GdTh Dy, Hop Im‘r’b Lu

Bl 4 JeRipe b5 DT R A B A B BB IR A AR AL 0T R B (a e e TN o) AR A MU br i AL o 2
JCEWRME (b d.fHh) (BRHELEFESE Sun and McDonough, 1989)

Fig. 4 Chondrite-normalized REE patterns (a, ¢, e and g) and primitive mantle-normalized spider diagrams (b, d, f and h) for

mantle from Sun and McDonough, 1989)

OIB—¥ 5 L i %A (Sun and McDonough, 1989)

basalt; E-MORB—enriched mid-ocean ridge basalt; OIB—ocean island basalt ( Sun and McDonough, 1989)

the basic rocks in the Nyaingentanglha Group from the Ren Co area of the North Lhasa terrane( value of chondrite and primitive
B IRSCHR WL 15 IAB — 90X 5 (Pearce and Peate, 1995) ; N-MORB—IEH# V¥ R Xk 4 E-MORB— R S AL E P L0

the references of geochemical data are shown in Fig. 1; IAB—island arc basalt ( Pearce and Peate, 1995) ; N-MORB—normal mid-ocean ridge
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the references of geochemical data are shown in Fig. 1; S—subduction components; C—crustal contamination; W-—within-plate enrichment;

w(Ti)/ 107"

F—fractional crystallization
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(18 5a) \V-Ti( &l 5d) F1 H{-Th-Ta( |8 5¢) 2 k38 30
S5 0 9 PR i A8 05 XV N B B o X, AR
PSP ERET . AR FEZH X ) R FE A b, % 3R
T IR B AR AR TS A, T RE 5 R SE IR R 5C (Hu
et al. , 2021a) . FRIBELAE(2013) & SeHfoE A IX
FEAEZ) 758 ~ 730 Ma HUMESHIR 20 7, T8 A P45
E-MORB IR A RSB 5558, IE4F 2k, Hu 4%
(2018¢) FEIZHMIX A BL T N-MORB RIAg#E K 71X
SEn A YR A2 AT IR R (] 3d . 3e) , ITHEAR
T HHRMIRE , G AR L R ok
PN B« 1300 288 ik I B (MR iR 00 ) GG 30 5% B B
(JBAI) (Gribble et al. , 1998) . FL1U L6 B Be 2
i 246 9 A 2%, 38 5F LAHE L MORB i 9ICRR 4 1)
IS ikl 2% 5 R 3 (Gribble et al. , 1998) . %
LA ) AN ELA SRS PR MORB LA A1 38
e AL By Bt A4 23 1 B ( Saunders and Tarney,
1984) . Ktk 7E 7~ 8 ACAFAIT , A4 b X F] RE A 7E —
A BRI 2 R 58, Wi SCRTiR Y 822~ 810 Ma 77
AT T UG 2 b 0 R 2 i B B, T B 1Y) [
I3 A F MORB 5 7 (766 ~ 720 Ma) ML E T
IV b R e AL B B (Hu et al. , 2018¢)

695 Ma W53 5 B2 B A, RIKIRIR
AT HTFERDLAL R R AT (Hu et al. , 2021a) . [A]
B, A A 5% 08 70 45 i X & B0 1 30 [R) B AR A 72 Joi
IC5R (707 ~696 Ma Fi1 680 ~ 660 Ma) , T B 7 47 2 U
SR R R AR AR A A R A A R
hRA+AINA+ OO A (RS Ao+ R
P+ AR A+ A SR A (TR ), 5 MINA
A A P4 A 25 (Dong et al. , 2011a; Hu et
al. , 2021a) . XEEARFRER 10 47 L BER fL 24 AR
5 E-MORB ZE{BL( 8] 4e 4f) . EATZALIE BIAR Y
FAZ B0 [ eH(1)=+1.6~+9.6,eNd ()= +2.7~

+6. 1] F£ Nb/Th—Nb/La F1 eNd () —MgO Kl fi# ( &
3d.3e) LRI M A E L)L I 5 F MORB-0IB
Huls e AL 2619 Th/ Yb {H (&l 5b) 48 7~ 358k B S 1) b
FEIRGIS R, Ze T Y X b2 IR Y A RURR, e AT
{14 25 R HC AR AT DA Sk SR S (A s PR B 4RI A
R, TE Ze/Y -7 ER L FES S E AN L
A (K 5a), 76 V-Ti B RS S Wik
AT ERIR B 5d) o Sk, XK A S
HISCTIE Y 822~720 Ma 59 ak & 5 g4t 5 A 56 1Y
etk B B i DO, ROm S AR L a2
oL, Al PN EEE 538 T8 BT LR 3 i ] rh (9 7 280
AR ECE A A R B, (A XK A
FEAEI R #08 ( 29 695 Ma) , I H AL T A8 i
H1[E] (707 ~696 Ma,Hu et al. , 2021a; 630 ~660 Ma,
Dong et al. , 2011a) , X S5 0) U5 24 ol & 1 714
BB 5 — Pl e B4 1 T 50O il B P
ZJE B A WS ( Cawood et al. , 2007 ; Zhu et al. ,
2012) , FEUN P —RiiAE L FE A TR R R T
7 A B T A R R I BE D S M Y, AT IR
N 3 PE %5 (Davies and von Blanckenburg, 1995;
Duretz et al. , 2011) , BLAM, I vh —filf 18 & 5 S 52
BRI DAFE 3K — 35 35 T AT LA H 0 Bk A
ZH AR YL 52, PRI, 30 S M A ) 4 i T
SRR R Il B DRI S SO A BT

671 Ma 975 85 K 75 H 88 T AR /N, {2 150
m®, SRR A Y o Wi 2 32 fih (He et al. , 2021a)
i TAE 4% 5 7E Nb/Th-Nb/La Fl eNd () -MgO &
fift (1 3d 3e) LEDIEF X C R, RAEZ MR
YL i Tl REME R AR, ST TR YL A AT RE TR HERR =2
J& ,Nb/Yb {E 0] LAHE 78 M A 5 J R DX 1) S B
(Pearce, 2008) , X LEHEK A Nb/Yb {H (5. 35 ~
6.08) 5 E-MORB ZE{L (¥l 5b) , $57~ H 4E 1 Hh e 5
X (Sun and McDonough, 1989) . ‘BT i S IE Y
B eHE() (3.2~ +1.5) AR 2% eNd (1)
E(+1.4~+2.0) WIFRFX —HEWT (& 5a) . Ji5b, 78
(Sm/Yb) y—(La/Sm) y Bl (&l Se) L E A, X
SO 2 IR DX 1T REAE AR fl A — A A A DX 3 (2
80 km) 724y, TEAE i BB F 5 K b BT3B
7% A E-MORB X3 (& 5) . Pt AT DR i 26 <
HRRRENTETE — R A
2.3 FHERPEI(Y 658~ 646 Ma) fhi—fhaliiE A

R-THRIER
24 658 ~ 646 Ma WA I I A PE AR I S (N
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KAMER NS, MRS o N A 2B
ARV BRI AT &H Bl hrE 0 R KA
1 FE250.5 m, K2 20~100 m; (NK A5 & FEL
FARE R HAb S A o W2

WA TR TSI R 91 (1B 3c) , K52 W] i
FEIRY (K 3d 3e) , R A B E EHER LT RS
P ER TR IR AA Y B Eu 58
(Kl 4g 4h) . DXEEHEKEFER A Nb/Yb fH (1. 22~
1.94) 4T N-MORB(0. 76) Fl E-MORB (3. 50) Z [,
RIS LU E 4R B9 PR X (Sun and McDonough, 1989)
(EI5h), X—AREXEAR T ENH HE-N [F
PR AIATEE B [ eHE(1)= +1.0~+3. 8, &Nd (1)
=-3.5~-1.4] (K 3a), ULHM, (EHAEZRE, HXT
TR A, MR AT AR A MmME R 8°0 E
(6.25%0~7.94%0) ( Valley et al. , 1998) , N I 1% K
A BEANJE SR F 4l bl R X (& 3b) , i AR
L J U5 DX 88 Ay 2 00 oot D3 TS 3 ) A B
(Hu et al. , 2019a) ,

INEARE D R B 47 eNd (1) S
MgO I FAHIE R (Hu et al. , 2019a) , $5 R AEAEHE
FelR B (Li et al. , 2006) , [F]If, #i7e RG] L4
U RS A eNd () fH(=7.0~-4.7) Z2ALH)
HE-O [Ffi Z 55 [ eHE (1) = =10. 8~ -0. 1,6"0 =
5.00%0~7. 11%0) LA J Nb Ta P F1 Ti JC K A 7
(DePaolo, 1981) . X5 HA R EEMZH L
JCE, 5 OIB ) (Hu et al., 2019a) ., N KA
Sm/Yh {5 T4 5 A —RERIOANE 5 B 4 i il 26, 9 HL
T A A RO A i il £, 48 7 LR IXOIR B 1
FRMA - AW AL (>85 km) (Aldanmaz et
al. , 2000; Siddiqui and Ma, 2017) , 435 OIB A1l
G FIRFRIE, BTCK N A A B OIB 32 Hi e TR
PSS 079 (Hu et al. |, 2019a) , Jex N K ARES
H ¥ (La/Yb) (14~ 187) F1 St/ Y (49 ~ 100) {i LA
K ER 02 (Yb=0.25x107°~0.42x107°)
FEARM Y TEZE (2.43x107°~3.39x107°) & &, 5
WRIK 7 A5 22 L ( Defant and Drummond, 1990) , ‘& 1/]
B4 eNd(¢) BB AT eHE (o) (A9 +3. 4~ +6.2
HI=1.6~-0. 4, % A9 H A1 Nd #5784 AR 13 59 51
5 1363~1 188 Ma £l 1 443~1 231 Ma, Bi AIANIX
B 2 PN AT BT et ARG TR b 72 1 6 il ( Hu
et al. , 2019a) ,

WA TR TR0 25, A B RS, v e
TE BT R i T D Ao J 1 2 A B e 11 358 4 s ket

LI HAE Zo/Y -7 B DB EEARIRZL R A
X (E Sa), SR B9S2, R AR B N A
5 OIB A7 3E &1, T RE R U5 T TR 56 Hu i (> 85
km) , HZ 8 T H2 R, X FRICARAES
OIB AR O, il BEAT PR AR AL 3 BR BT . I vh i 5e 1
M Wi B (van Lente et al., 2009; Wang et al.
2018; Wu et al. , 2019) | FEFER 5 M A% AH B 1
H (Stein, 2003; Zhang et al. , 2013; Mole et al. ,
2018) , HITAMFFT M ] T 25 1 Fhoba i 2R 5%, iE 4% an
e, Mg AT T Bl 2 S B0 A R R e H S
ez N AT BT 48 J5 1 572 (0368 40 il , 5 e i
(R, A R DB 2 e 2 ol — i Bl 45 DA L e 5 3
HWHE (Wang et al. , 2007; Hu el al. , 2015) ; H
UK, M FE S B 2 P EONEIE KA BN R R
PF AR S0 B Al T2 27 0 S AR AR B
/N Ben, Zhang 55 (2012a) 7EiX — M X AR B H T
24 650 Ma 14y R, LW p-T 2504 (1.7~1. 8
GPa, 690~730C ) AL G b IEAAE (£ 14 C/km) 5
WL TR 48 et 1L AR AR AR AT, Je G2 Rt e i —
Hb DX R B U T SR AY A T i (649 =
3 Ma) (Hu et al. , 2021a) , %2675 1 RRRL S 1Y 5 A
TSR] (29 900 Ma) U 7:5¢ %5 41 ( Zhang et
al. , 2012a; Hu et al. , 2018d) . WM h S
M AT AR A P AR5, AR ME B PR AETE AL 24 300
Ma 22 J A & A A b i D R0 A8 S, R4 i BR 1 58 J LT
AIEAEAERS T 200 Ma B97E5E, T ] fE A M Bk
=, 1R R OB 1 A 2 S0 &t 6 T Hh5e h iy
FREATEFEIR A AR bt - Bl R AR v R AR T RORE
FAHAR IR,
2.4 FHLEHRBE (A 572~541 Ma) REHR S
Mg R

BT AR BRI 0 A A B s N A
AR 2, R NK AR AR ATEE
A B IR R RRA T, TR SCA S5 A&
TR A T Z R A L R R 20 R AR AR R
A

WA 5 B s R JT R (1140 Nb Hl Ta) F1 Ti
(& 4h), 5 B A KA 2K Bl (Pearce and Peate,
1995) , o R 2 8k 7 A T eHI(¢) fH, X2
FRIEA 1T BB A8 7 R VR T 5 9T0H 5C 1Y & 48 Mg I X
(Zhu et al. , 2012; Hu et al. , 2017) , WA REFE /R 2
I3 T W G A M52 VR U ( Zhai et al. , 2013b), W T3¢
PR A A 00 YR 4% K B9 Nb/Ta {8 X 510 B &, X itk

W& M Ot DE



290 A oA OB W o & K Fak
Nb/Ta {EXT M FE TR G L ARUR (R Z 45 i it (Allegre et al., 1984) FIE U5 T 8 KR 7 74 b 2

PSR 587/ (Weaver, 1991; Rudnick and Fountain,
1995; Barth et al. , 2000) , X EEHER A Nb/Ta A
N 14.5~16.1,4F MORB (%) 17.7; Sun and Mc-
Donough, 1989) #1157 (24 10.9; Rudnick and Foun-
tain, 1995) Z 0], $8/RAFFEMBSEIR YL RIS, mip AF
FON N B TR YA LU BUA A 19 R AR AIE
T 2 S A i) B R M2 PR X (Hu et al. , 2018a)
USR5 R VR T o 32 5 IR M) 114 5 5 b g 5L [X
Z /02 509% M55 W) T B AMER FUE K, A
REINE H 7 BT 43 A 209 [W A R 853 (Hu et al.
2018a) , XAF T HAA A b AE TR 23 B I 028 5
BT, B RS AR R 5 52 bRl ¢ 21 i) R 1
BT o BN TAEIA AR oo 53 1) A e e
AR A A KR X, LR dbhrp b I ¥l
RPr 28 -FER 20 73 K 10 SR 10 I 2 43 A R b BR b 2 ¢
BH(Hu et al. , 2018a) DL S FER 2 UTA M2 10 i 5
AFHE(Hu et al. , 2019b) , BT AR SRR HE 5 P
B SRR BGOSR BE (Hu et al. , 2021D) ,
Yoz NEFE A S Sr B A (294 %10 ° ~
569x10°°) F St/Y {H (35. 1~114) L) K AKAY Y (4. 98
x107°~8.38x10 %) Hl YH(0.52x10°~0. 84x10°) 7T
Boa, 5Bk 5 A 25 (Defant and Drummond,
1990; Chung et al. , 2003; Martin et al. , 2005) , E
TG 19 F 25 o0 R (B 40 Ni) A1 MgO (0. 15% ~
0.39%) T AR AR AR S e kA2, 5
HSEPR ORI s R B AR ST (Xu et al. , 2002; Gao et
al. , 2004; Wang et al. , 2008a, 2008b) , [Htt, )5
Hb e s il AR I T RE R LR K TREBUAE RE
BABEN Si0,(77.97% ~83.81%) K,0(4.78% ~
9.61%) &l A/CNK fH (1. 08 ~ 1. 40) A M B4R 1)
Na,0 & (0. 01% ~2.53%) , 5 S B AL 5 2
( Chappell and White, 1992; Bonin, 2004), % &3
FEm B i 2 A HE B AR (1, = 1 884 ~
1 575 Ma) , BT AR H AR IE 1Tt oot AR TR
H KRS FE (Hu et al. , 2018a) .

3 dthipr bR Ay IR

KHILLK , JEHL % b B ) 2 VR — AR A 4L
gl 80 AR, WA 5 KR T Nature)) F I8 3C
B8 3 X — [A) B ( Audley-Charles, 1983, 1984;
Allegre et al. , 1984) , 4, FEARFETEIFEILZ

oA

( Audley-Charles, 1983, 1984 ) I Fl A [R] (9 WL 5, 3%
BT 2 s g D30 B T B, PR R W %) I A1 A 2
L, FE A - B LKAk Rl AR A YRR
A Fl TR S IR A DRI SRR
FAEXS A MG TOREAE . 21 28 LIk Bl A 3
I3 HT BN R AL A 2R Sl S B A T
e Ay AL BB P R IR B2 i TR A B A Bk
ML itk ORI AN B . Gehrels 45 (2011) 1 Zhu
5 (201 Ta) #0077 76 g S 9L 1Bl A oty 2R AR TTURR o O e
JEES AT T RGN E AR HE R RS, IR ie
TAtf g AR IR A T e AR AR —
WSS HFED BE AU SR ABid, D5 — s 324 TR KA I 5
it LA RAE , R GOR A LIAR S s 4 b 57 5% 1
By iy v B A B PR E XD BL 2R R B i b2, (H 2
ME LA R H 5 B RE I 2 R A B B A SR G ()
B, 3k SE BRI 2ok B AR A A MERL R g b
B 5 2 e Rl ) 5GBSR, AT
AR AR e 1T A LR 29 650 Ma 1Y 755 He Rk
R SR T —ASHT R A, RO 5% b e m] B R 5
FTAHRIAERE I AL BE ( Zhang et al. , 2012a) , AT
FIEiR | I A Sk (Y F S A AL g ke RO T — &R
FNHHTIC A I - IR -8 BT s, b hLp™ b Bk
AIRSTRER ML TR R 295, EZAEE 4 FAr A, 4300
PHEIT
3.1 #FInERK-HERMEREHEAEN
TEAChrpE s bl A A 2 b i s B 0 B
SREUAY 1 200 ~ 1 000 Ma 4F#% W {6 (Zhu et al. ,
2011a; Hu et al. , 2019b) ([ 6b) . HritfeHicift
DOBUA R 2 T U 8 T 5 A AF Y 0 (Hu e
al. , 2018d; Zhou et al. , 2019) (&l 6a) ., 7EFHAF
G, X AR R I PO IR T 5 ORI Ay
MR O 2 M, D AR TR IR ORI P b Y
Wilkes-Albany-Fraser i L4 i A7 K (93 — B G
B AT (Zha et al. , 2011a) (& 6h) . 2R, M )5
AR 5T TAE S, 7 Ath bl DX A A 2SR i) 0 i 5 A
AR VAR, B R P A9 N 48 ( Kalsbeek et al. , 2008)
(FE 6¢) BEZ L TE(Bicea et al. , 2018) (& 6d) H#b[X
FHENJE A rE FHL X ( Plavsa et al. , 2014) (K 6g) , #
EAEPHBARIT H B AEEZ Y 1200~ 1 000 Ma )4
A (lizuka et al. , 2013) (& 6e) . M4, Wang &5
(2019) B S8 1 U0 AL AN ER B2 A8 oot 18 -
Fty A AR b 2 0 8 5 A ) HER A 3R Bk, JF HoAs i
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(Hu et al,, 2018d)
n=169
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Fig. 6 Summary of detrital zircon ages in sedimentary
rocks from previous studies in the North Lhasa terrane

and adjacent areas

ZHEAARFERAE . IR A T 1 R B
A1 Hf R 28 B 52 B0 o P 3 AR v L e (1A
7b) M EPEEAL A AR A R (B 7d) . A
U FEIE— AR T 67 15 b B R AR ST e b3
AR S (B Ta 7c) , 45 5 om0 47 % s e 15 )
KA AR EA SRk, 5 B R X W]
3.2 FInHRENAKABEFNERSH
WTHTSCAT , e b e b He b B R T 8T
AR (29 900 Ma) 7R 5 1k 7 AL S AR AT
RETE BT Bl 244 1 6 30 (350 55, 20165 Hu et
al. , 2018d) . 1T 900 Ma Zo 45 A2 4Bk Pk K il 2
fif B R] R G 2 e s /b, DRUTT AT AR Ay oty 34
FEIKIE Z —, i RGE 2R TR AL [H]
AR Y SR AL H A SR A A T 25 36 PG SRk IR
PUAE B HR AL AT Afif-Abas 25 50 H0 38 (BB )

(Bl 8a) , TEZ 3 WIVH WAl s 38 , Evans 55 (2015)
FRAE B 0T A B b RS A AR IR O 920 Ma A4
7] 11 28 i A DG 1 B 0 I 2 il Rl s O X i
FRSUT A (924 ~912 Ma) H 8% TR 3 7 i i
(Franssen and André, 1988 ; Correa-Gomes and Olivei-
ra, 2000; Tack et al., 2001), Correa-Gomes #ll
Oliveira (2000 ) 38 15k X L W SR F12E 55 B PG BB v v
AR R B S 4 1 =3 B b R e Rl
R ZL i 5 3% 30 Sl & BT 7 3 52 H738 ( Alvaro et
al. , 2014) , fEAEIC ORI, BT AL BL T 2 925 ~900
Ma S FH OC B9 B 2R i A K% LA R 12 AR (Peng et
al. , 2011a, 2011b) . 7E88 B JEHIIE , 85 A W i
AR AR R K 1L (24 900 ~ 870 Ma: Wang et al. |
2015) , 7EZ7 900 Ma b P 4 & (K 8b) |, Fik
24 900 Ma 4625 {52 i Y o H7 3 (B ) 43 Bl
TW . @ X3 iR WIS PEAE R Afif-Abas;
@ HHEARAETL. 2 S AR A0 R BLK 52538 1Y
Froot - AR UTBUE A2 AT 1200~ 1 000 Ma
T B A AR RS I (T 6 .6j) , A SCii ] Tk Ryt
PIBEHLE S 55 1 41 s P (s b B ) HAT T b B O
Gk,
3.3 FRIESELUHEFTERPHELES

AR AR LA 2 BRI e K L 22—, TR
T2 X ELAA AN VG X EC A 1 3 A5 ik i, DA BT R4
X 280k JE U PG 3 — B A A 21 B A KR, R
8 000 km, 7 fLAF FRFF 47 T 1 080 Ma Z i, &5 3K F
620 Ma £ & ( Merdith et al. , 2017; Mole et al.
2018) , ILAFR, dbhipE b S F B h A P E &
P T 742 Ma ROSEPE S SR ID SR CRIBELSE, 2013) |
772~727 Ma 46 A A (REBILAE, 2004; Hu et
al. , 2005; ABEEEE 2013) 720~650 Ma R &
FH-Ff1 TN A FAE i ( Dong et al. , 2011a; Zhang et
al. , 2012a; FKBELS, 2013) , ik B A R AHE
5¢h% H (Dong et al. , 2011a; 5KABES, 2013),
A SC TR, Hu %5 (2018a, 2018b, 2018c, 2018d,
2019a, 2021a) 7E&TF Mt hr A 1 PR s 1 24 822
~810 Ma JRFHLHA KL 5 2 766 ~720 Ma 53R
NG 25 A AT 5 2 707 ~671 Ma Bl HEG A3 -
75 JFAC L) 658 ~ 646 Ma it — i il 48 7 3¢ 78 Jfiic
o ZEAIURIEE M A 5K LA R 1l - 5 s L
HE SR AT, B AT S AR A i L I BTG ol R RR
R34, TR BE (AR b BT R | R JESE ) A
PR K Bl b 25 A UL TR] st AR Ay 28 A0 stb o 2 5 ( &
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9), 3CHF T ALPLEE PG I T AR AR A L BepoWl Sl ss 738 1 MraTRE I8 Kuunga 3 A2 T X TL

Mo AN R fili PN, B R £ 00T i G B (1A 10a) .
3.4 REMNBXMEILEHFTHERBH-BEERZ K, W ESOIE, Bl -RR e a A=l BEIE il T
FHBERIMM R =5 Rl IR, 5250 2 i B AT, I, FAT et

B -RA ] — Rl AU K LB R ALY ] Ty Sel R4l a0 a5 X LAl i R kb
—NHEEFT B ( Meert and Torsvik, 2003; Cawood and  Z 22 BT R S IUAH 5C o AR A% ) 3t A =Xt i ]
Buchan, 2007; Cawood et al., 2007; Zhu et al., HKfERE+H I (Girsu et al. , 2015; Giirsu, 2016) Fl
2012) , FEX—MH, BRI R G E L 3EAR A ( Moghadam et al. , 2015 ) b X Y[R IR A2 A
SERL, BE S TEHID GO 1L 1 B AR HRARF s ( Cawood TESE R IL 4P, X FC A0 8 K i b 2% 45 i Bl B
and Buchan, 2007; Cawood et al. , 2007) , Meert Al 3B T K& B # oo i 8- Bl AR K ie %
Torsvik (2003) # th ZX XI LA (R AL AR B (B0 (Hu et al. , 2021b K IErpsciik) o o, RZHG B
& B R R AR R T M ANE A R ERE R R I B Ry B RS (Hu e
JE3E LA 1 Kuunga 1 LA EATI FHE A G ol , 2021b) , FEIESE MO FI AL A &6 7 5
53911 650~ 560 Ma #1570~530 Ma, BEAMFFEAEAL il AR AUE A0 sk BAR BA N A 90 BORRAE , (EL2:
PrpE e FARGIH T Rl -R AL A A R, R R S0 R A R S S 2 iR (Zha et al.
B 5 Kuunga & 11145 1 B i - B Al 18 0 B2 ARIE3E 20125 Hu et al. , 2021b) , ZRA LR TORIAT AT, £E X
LU ) S A AR e A | X PR R Bl I AR ST RO R Bl D G R e ], AL e i T LB R
G RA IR 3 A AR oG, FRATE I AN ( Zhu et al. | 20125 Giirsu, 2016;
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et al. , 2017,
Hu et al. , 2021b) ., ZEA W LB KL 2 5%
A B 5 3 — A8 - DU R 5% (&1 10b) AT, 31X

— A MR« VE LR AR AE V5 00 BT A1 S
T % (+H H, 580 ~ 530 Ma; I, 601 ~ 522
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