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(7):1917 - 1930

Abstract Peraluminous granites with abundant zircon inheritance are derived from partial melting of Al-rich rocks (e. g
metapelite). Thus the U-Pb age data of inherited zircons from peraluminous granites provide insights into provenance of clastic
sediments in their source region, as do the detrital zircons from sedimentary rocks (and their metamorphosed equivalents). This paper
reports the whole-rock geochemical and zircon U-Pb geochronological data (95 analyses) of the Early Jurassic peraluminous granites in
the central Lhasa subterrane. These data, in combination with the existing data of inherited zircons (104 analyses) from the Permian
and Late Triassic peraluminous granites currently available in the central Lhasa subterrane, are used to characterize the inherited zircon
signature of the Lhasa Terrane. These granites belong to strongly peraluminous S-type granites, which contain abundant inherited
zircons that define two main age populations of 1250 ~ 1100Ma ( peak at 1181 + 14Ma) and 550 ~ 450Ma ( peak at 494 +7Ma),
comparable to the ca. 1170Ma age population defined by detrital zircons from Paleozoic sedimentary rocks and the emplacement timing
of Cambrian volcanic rocks in the Lhasa Terrane, respectively. The ca. 1170Ma age population defined by inherited and detrital zircons
in the Lhasa Terrane differs significantly from the age distributions ( peak at ca. 960Ma) defined by detrital zircons from
Neoproterozoic-Paleozoic sedimentary rocks in the western Qiangtang, Amdo, and Tethyan Hiamalaya in southern Tibet. We propose
that the ca. 1181Ma inherited zircons from peraluminous granites in the central Lhasa subterrane were most likely derived from the
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Albany-Fraser orogenic belt in southwestern Australia and Wilkes Province in East Antarctica, as do the coeval detrital zircons from
Paleozoic sedimentary rocks in the Lhasa Terrane, and that the ca. 494Ma inherited zircons might have been sourced from both the
Western Australia and Lhasa Terrane itself. This paper provides evidence of U-Pb dating on inherited zircons from peraluminous
granites for the paleogeographic connection between the Lhasa Terrane and northern Australia. Our studies on the geology of the Lhasa
Terrane indicate that a combined in-situ U-Pb dating on inherited zircons from peraluminous granites and detrital zircons from Paleozoic
sedimentary rocks can provide important constraints on paleogeography and tectonomagmatic evolution of other microcontinents along the

northern margin of Gondwana.

Key words Paleogeography; Lhasa-Australian connection; U-Pb ages of inherited zircons; Peraluminous granites; Lhasa Terrane
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Fig.2 Concordia plot for single zircon analyzed by LA-ICPMS U-Pb (a) and Rb/Ba vs. Rb/Sr plot (b, after Sylvester, 1998) for

the Early Jurassic peraluminous granites in the Lhasa Terrane
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R2 fIiERGE=EH-RRTHTRRENESEMHRA IR EEBTE w2 ; BLNHEETE: x107°)
Table 2 Whole-rock geochemical data of the Late Triassic-Early Jurassic peraluminous granites in the Lhasa Terrane ( Major elements ;
wit% ; Trace elements: x107°%)

B 08DX15 08DX16 08DX17 * 08DX18 08DX19 NMLO5-1 * NMLO6-1 *
ks Rt RAGHE  KOCHE KO KAk
AR BrtbRs  —RKUERE ZobHEKE ZaTERE
A (Ma) 193 193 193 193 193 206 206. 5
Si0, 72.15 75.34 69. 85 74.51 75 73.17 74.58
Ti0, 0.08 0.07 0.27 0.16 0.03 0.21 0.07
Al, O, 15. 67 14.35 15.34 13. 08 14.74 14.37 14.62
Fe,0," 1.27 0.47 2.52 2.38 0.73 1.68 1.17
MnO 0.04 0.02 0.03 0. 04 0. 04 0.02 0.03
MgO 0.17 0.21 0. 80 0.24 0.09 0. 41 0.19
Ca0 0.37 0.48 1.22 0.35 0.54 0. 70 0. 65
Na, O 3.09 2.59 2.40 2.89 4.01 2.68 3.69
K,0 5.91 5.36 5.99 5.63 3.87 5.52 4.33
P, 05 0.26 0.24 0.31 0. 06 0.35 0.19 0. 20
Berk i 1.22 1.24 1.08 1.01 1.01 0. 70 0. 64
MR 100. 23 100. 37 99. 81 100. 35 100. 41 99. 65 100. 17
A/CNK 1.29 1.31 1.21 1.14 1.25 1.23 1.23
CIPW FRifED )

HI(Q) 31.3 39.4 30.0 35.0 36.6 35.0 35.3
FERA7 (An) 0.14 0.82 4.09 1.36 0.4 2.26 1.93
A (Ab) 26. 4 22.1 20.6 24.7 34.2 22.9 31.4
ERA(Or) 35.3 32.0 35.9 33.5 23.0 33 25.7

MIE(C) 4.18 4.03 3.48 1.75 3.83 3.2 3.18

LA (Hy) 1.05 0.73 3.11 1.74 0. 69 1.71 1.11
Rk (1) 0.15 0.13 0.52 0.31 0. 06 0.4 0.13
REARRH (ML) 0. 84 0.30 1. 60 1.54 0.45 1.07 0.73
BEIRA (Ap) 0.61 0.56 0.73 0.14 0.82 0.45 0. 47
Sc 4.62 3.78 3.69 6.07 2.04 2.48 1.77
\% 4.71 4.39 23.0 8.32 1.11 8.77 1.49
Cr 3.03 3.05 13.0 2.11 1.72 6.34 2.20
Co 1.34 0.62 4.28 1. 66 0.19 1.76 0.65
Ni 1.20 0.72 6.38 1.03 0.35 1.95 0.58
Ga 19.6 18.2 18.4 18.1 25.4 22.5 19.6
Rb 577 523 304 273 757 387 427
Sr 36 35 131 63 11 64 27
Y 9.61 9.25 13.2 37.0 11.0 12.8 9.45
Zr 39.3 42.6 148.9 228.1 42.6 119.5 38.5
Nb 28.1 20.5 18.4 15.1 48.1 14.5 18.6
Cs 74.6 62.6 15.8 12.5 103.2 9.4 18.1
Ba 131 119 381 392 6.0 233 84
La 9. 44 7.34 45.23 109. 8 9.63 46.19 8. 14
Ce 20. 8 16.2 95. 1 205. 1 20.9 102.6 16.5
Pr 2.35 1.88 11. 60 22.3 2.51 11.7 1.82
Nd 8.59 7.09 43.40 77. 1 9.21 46. 1 7.04
Sm 2.38 2.07 8.77 12.0 2.40 8.92 1.77
Eu 0.42 0.41 1.13 0.96 0.11 0.58 0.28
Gd 2.41 2.27 6.23 9.13 2.36 5.32 1. 66
Th 0.43 0.42 0.76 1.31 0.39 0.59 0.31
Dy 2.07 2.11 3.08 7.15 2.06 2.62 1.69
Ho 0.31 0.32 0. 49 1.42 0.35 0.43 0.28
Er 0.72 0.72 1.08 3.70 0.91 1.09 0. 66
Tm 0.11 0.10 0.15 0.54 0.13 0.14 0.09
Yb 0.63 0.61 0. 89 3.57 0.77 0.94 0.56
Lu 0. 09 0.08 0.13 0.54 0.10 0.13 0.07
Hf 1.47 1.51 4.32 6.48 1.81 3.41 1. 41
Ta 6. 87 4.81 1.78 1.47 10. 90 2.08 4.89
Pb 52.3 43.7 66. 5 29.3 19.9 75. 1 33.4
Th 6.22 6. 66 33.1 35.3 7.05 48.9 6. 84
U 18.7 3.12 5.51 3.12 3.33 4.38 2.28
Rb/Sr 15.9 15. 1 2.3 4.3 68.5 6.0 15.9
Rb/Ba 4.4 4.4 0.8 0.7 123.7 1.7 5.1

W+ B3I A Zhu et al. (2011b). A/CNK = FEEJR%L Al,05/(CaO + Na, 0 +K,0)
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fEAU-Pb F§5 (Ma)

P 3 YR SRS B A0 Nk AR B A7 U-Pb 4RI K] (5 Zhu et al. |, 2011a, 2012 &)

Pl RN G IR T 10% BRI 5 X T 1000Ma (R 547, 5R 7 Ph/2% Pb 4F# , %/ T 1000Ma S 47, R 2% Ph/2 U 4R . LKA AE
VG JE 45 41 5048 ( Cawood and Nemchin, 2000; Veevers et al. , 2005) , H & 504 S 98 [ & 1

Fig. 3 Age distributions of detrital zircons and inherited zircons from the Tibetan Plateau ( modified fter Zhu et al. , 2011a, 2012)

R ER TR EFBHEAHXTLL

ARSCHE ST P A ER M 3 AR e AR AR e

RIBE R $R BRFE R 5 kR SR IR FHE R B B4 F

FER AR RS T 95 A i B R 4K AR B A AT IS B, 45 A I
AEAE T AR VLR PO AR IE 9 Bz )i vh — &t (B & PKO1-1 4k 25
A AL Zhu et al., 2009a) | R AMRE FL0IX B = St (FE A
NMLO5-1N \MLO6-1 3 62 A~ 55 ) 1 24 i 45 55 Hb X B4R 20 ik
(FE& 08DX17 4t 17 AN 55) 33 57 B 18 5 %5 (Zhu et al.
2011b) (& 1) Mgk AR ES A R ECE , 28 7 AR 199 AV &R
M2 T 1250 ~ 1100Ma (06 {E 2k 1181 + 14Ma) 1 550 ~
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450Ma (VE(E Ay 494 +TMa)2 A5 58 AR T (8] 31) , 435l
AL LG (1) By g% M P - — B 4 B VIR (Zhu et al.
2011a; & 3e) FIEGHRHL MM BE 24 AR R FR ( Dong
et al. , 20105 [ 3d) T #F Jg 4% A 8 LR AR IEE (A
1170Ma) 5 (2) $i7 5% b He i 1 & B0 9 9 1% 20 ok Ll 2K 0 Bl i
fR(501Ma, T304, 2009; 492Ma, 1R AR HIEHE) o Fig”
HLERZ) 1170Ma [ 4R ES A AR JE 45 A 4RI 8E, BH B A TR F
DA 2 960Ma 4F- i W S REAE (9 VG JE 35 (18] 3h) (& % (A
3g) FIFRER I = S hHE (18] 3b) Broc Al AR AR DRSS 1Y
T8 5 AR 38 ( Zhu et al. , 2011a, 2012)

5.2 HEMRIHRRERERREAMHTERTRASERE
HERNYIEX

WHE N, 22 P PR R 5 TR AR
A 1000 ~ 1300Ma 14 e Ji8 55 A O I T v 5 SR, [H A
Gehrels et al. (2003 ) 7¥ & & S hi ik WP R-Te 28 R A Pl
B 962 AN S HE B 85 L K 1.0 ~ 1. 3Ga 507, 5K
PR b, Gehrels er al. (2003 ) 2 18 (5% J5 85 1 4F W 4303, 2 L
800Ma 1 b ifie SR f 5 5% 3 i SR ™ Ph/** Ph A i (f & 4
A1) SR Ph/ 2 U AR (RHAERRESAT) 1Y, 33X W 8 AT
Jo 8 3k BT R A B9 1000Ma £ #E ( Leier et al. , 2007;
McQuarrie et al. , 2008 ; Dong et al. , 2010; Hu et al. , 2010;
Pullen et al. , 2008 ) 5 1200Ma 45 ifi: ( # #H#i %5, 2011), X
RS TRI AR AE 15 T, 475 SR 0 oS 5 A0 4 8 A0 vy W A2 A
o, e S RAE T T AU TURUS H T 1000Ma ()
T 5 47 R P Ph/ 2% Ph AR | I3 5 Y (0 55 8 48 1 4F W 45
FRCE B bRE N 0.9 ~ 1. 0Ga (IE{EZ) 960Ma; [€] 3a) , MiA &
FET KT 800Ma 5% FH™ Ph/* P A4S BT 45 HH 9 1.0 ~ 1. 3Ga
T4 B 85 A1 AR 4R B3 ( Gehrels et al. , 2006a, b) . PRI, $ 58
WEAHAR IS 24 960Ma (1P SEYE 22 2 FFRIR T & SRR oo
Rt ARG W B 5 0 B D SR VR T e B S hpE R B
FE I B #z W %) Eastern Ghats-Rayner Hi [X 2 % A& 4+ 1LY
(Yoshida and Upreti, 2006; Myrow et al. , 2010; Zhu et al. ,
2012) o xR B A AR B s, 78 AR X R4 R it 9
1,990 ~ 900Ma #Y 4£ i & 264X ) iz ) 85 18 B EE KBl 42 fY
Eastern Ghats #1154 #% M i) Rayner % #f ( Fitzsimons, 2000;
Meert, 2003)

o B R O T YR s 7 B aod B8 BT AR B A A AR AR T
BUE T KRB AA1EIY 1250 ~ 1100Ma &5 17 4 8 7F (W (E 4y
1170Ma) (& 3d-1) YR X, 33 J2 PR A 3 A HRp ik 1) 4R WA T 7
P IEE (Kapp et al. , 2003; Pullen et al. , 2008; Zhu et al. ,
2011b; EHHEE, 2011) (%2 (Guynn et al. , 2011) FIkr$2
Wil o F7 fE (McQuarrie et al. , 2008; Myrow et al. , 2010;
Zhu et al. , 2011b) oo -t A AU TURUE Hh Bk 2k sl 355
(K 3b, g, h) , MTE)EJL#F AR 2 H 592 950Ma 1A i 11
ARG (R, K0 AE S % e AR s (18] 3d-f) o X LE 22 R R
W, R et SRR G T R 2 1170Ma 4R 85 41 Fi i A

Acta Petrologica Sinica %% %3 2011, 27(7)

ARITARA v (04 [R) 0108 8 2 0 ) R X A ) T 7 JE 38 2 22 N
Feddl e Shhr A

— B AT BB SR TP AR b M i R AR A RN T2 4
AR R DURUE T K2 1170Ma (19 85 A i B
VR T = Do, K SR oo R iR s e
A 1.00 ~1.25Ga e JE 8545 (18 3a) (Gehrels et al. , 2003,
2006a, b) . {H[AEHLE T, K2y 1170Ma I 5 = DRI A
RAETZRAHAER, I H AR R K 2 1170Ma ()5
AORIE T B RO IS4, (1) Jedd T s Hur & 5 e
e 22 TB) A AR HR 20 B o AR AT AR R % &R K
1170Ma FOTEE 85415 (2) Jedof THe 4R 75 S A 2 2 | 1
FEYE Z 18] A RL B b et N 12 35 R B 29 950Ma (14 8 55 7,
ESEPRAE AN T dn it (1B 3b) o PR, & 5 SR A KT
RESEL B ML LI 85 B 78 B o kR B 0 Al AR AR S e
BRI TEY IR X (Zhu et al. , 2011b) , BIAWI5T 3, 16
TR IV VG 358 A1 R PO Y Nornalup 4%% . Albany-Fraser i 111
AR Wilkes M 1L & B KA 1170Ma 247 A s,
Tk 1000 ~900Ma )44 ( Clark et al. , 2000; Fitzsimons,
2000) , 3X 44 X FE B 28 i) S R A1 S PG F 1Y Collie 45 b
A Perth ZEHRAL TUIRRYY, RBCR HEPIE W —S4L0%
BNy 1170Ma 1) e 8 85 4 - 0 W (. (18] 3¢) ( Sircombe et
al. , 1999; Cawood and Nemchin, 2000) , JE:TH7 g bk iy 2E
FRUTBA 58 £ A AR R I 75 3 — 2 20 b 25 A 8 4 A 4F
BEATTE AN 1170Ma 76 47 55 J8 B 40 HE [F] 67 3R 195 ZUAH L2,
Zhu et al. (2011a) 4 PR AR R 5 92 1170Ma (55
JEEAT SR TIRKAE m PE 7R 1) Albany-Fraser 3 LU FlAR
R Wilkes 454 (18] 4) o [, A SCA Ry, R Bt 25
AL B AT B R 24 1180Ma By 4k R 85 7 , 5 h B H bk
T AARTURUA (9 1R 0I 3 TS 5 0 HA AR BL A e ) P, B
AT 1#RR R K A I B 95 A8 Albany-Fraser & L4 F1 2% 7 B
Wilkes 2531

PLE b BT 8 BT AL <1 2 T 550 ~ 450Ma (I {E 2y 494 +
TMa) Ak RS £, V3 BUR AR SNE R R & TR B
i s PG ER , A R DX 7T BBk 15 R PG &R, PR e
KA VG FE AR B i, T3z BT IR 1K i A R R AL
(Fitzsimons, 2000; Cawood et al. , 2007) . {H I A HERG 4>
kAR EE AR B BLEH b HA M, R B4 B 8 7E L 7 H R
T 25 501Ma (3305, 2009 ) 12y 492Ma (1 # R T £k
I8 EHIE S 7% .

5.3 HEMPUTERRERERHREAMETERTRER
HEEANTHEEY
e A R URA L AW AP S el Y e P e S e s Nl |
LR SR PG B 5 2800 2A 1 3R ZU AR, Zhu et al.
(2011 a) 35 H 28 /0 4 300 70 ot AQR 3 380 oy A AR B4 (R4
530 ~510Ma LR , 37 5 b He 3 43 F W 1 K i b 2%, 42
Sk A K FI M R P A Albany-Fraser i 114l Fl 4 R B



KA

T A B S e 4B R G K 5 P SRR B 0 M R K R B A B S

1927

ool ~FaoER

(ca. 530~510 Ma) 4

i
Rttt
FA bbb

+
e

SHHE o MR
DES

- Albany—Fraser—Wilkes
YELLE(1330~1130 Ma)
ﬁ" Eastern Ghats—Rayner
0 B (990~900 Ma)

AT Tk kY

*
|| TERREZCarranyad [+ 1 ¢
Acaciafl)=

4"‘l+‘+§’.§’ i M I - % L4-

; ilesi5| |

() 'ﬁv > =13 -
+

Sl (750~720 Ma)
444

4+
+

B | (<] 550~ 4soma s
s
5 EARIT HENFTER
-BE4AERM
RBIHREFTTSN
+*4++’F*§+4++*+’&+#+4+‘:0'#_4+ _Eﬁiﬁm
3 R S et IIEIIﬂEWWEQEEﬁﬁﬁ]

AFB = Albany-Fraseng|
W = WilkesiS| LI

PO = Pinjarrais | I&s

YG = Yilgarg2 i@

CB = CollieZith

%% % RBOR R
XKXKXK KKK XXX XK KKK X X
AT RN R RN T E

X X %
Xk e
30 0% %0
X X % X XX X

PB = Perthz i
EG = Eastern Ghatsig |7

X X X
R X 0 0 3¢ Rt xR ! XX {
xxxxx xx o CRE [k xx x % xx A R R R
WX X XX X XXX XX X X X XX 3
% X X XX X X X X seiiev i
XXXXKXXXXXXR X XX XX XX

XX XXX X XXX K XXX XXX KX XXX n_ ¢ X XX XXX XX

AR fe
RO R KR

XKXEXKEX K XK KK XK

XX XX

R = RaynensLL##
TH = FHZETS DAL
HH = SS5hH

Kl 4

KX FL4N 530 ~510Ma A4 1E B 2K (P& Zhu et al. , 2011a f&240)

Fig.4 Reconstruction of eastern Gondwana at 530 ~510Ma ( modified after Zhu et al. , 2011a)

Wilkes 45 b A4 5 UAR (&1 4) , Bty % b e 5 R0 K
RliALZR WA B R B b 2 AT B3 0l s IR R . AL
TEHL B B BR BT B P RAR I S8 H 19 24 1180 Ma 2k 7Kk i
AR WS — AR, PR b, AR R H B 29 720Ma 1)
1IN A AR ST AR i (kPRI 45, 2010 ) IR R A 7 A6 5 [7) 1)
% HE ) Miles 35 ILAE A (750 ~720Ma; Bagas, 2004 ) ([& 4) )
Lot K 7R 2 1170Ma B Ji 5 A7 4 i e (i 0 W] 0 sk = 24
960Ma it J/§ 55 A1 10 s KA AL Canning 73 T 8y 52
Carranya 2] Acacia #0¢ (&l 4) ( Haines and Wingate, 2007 )
&5 YRR R M HOR R ) S G R A Tt o A B AR T R
AR — AT — R,

TE A i AR ARSI 4 X FC 94 K Il o e A A v, e H AL %
HAIR T — F 5 T P i A (B B e, (04 R
HOBH BTE T JEHE  PLEE L SW Borneo £ LI Al Sibumasu
45 (Sengor, 1987 ; Metcalfe, 2009) , B AR —FIA N BT
AR YT X BN Rl , ELAS [+ i ol e sl st A e o K
o B T b AT TSR R RS B AR AT 24 31 ( Metcalfe , 2009)
PLEY P55 BRR Y, AT BE IR A% Ge A i IR AR 24
B BB RS , WA R U R R JE K ED
> SRR B R Rl 00— 40, T A YR TR
KEfidb Sk , V5 W K F W Bl 9 — 38 23 28 o o oo by 4R
AR AL L (Zha et al. |, 2011a, 2012) , PR, Frp= ks
BRJBTAE I A R A Rt AR AR 0 o 4 A PR 90 S R
AR — 25 2 X)L 4 K il A 2% I (i B %y oy b B A7
TR A A D s B R R R

6 &k

P B MBI AR TR 5 25 R TR T A SE ) 5 (AN 7R YR T
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