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Abstract The magma source and petrogenesis of the Early Cretaceous granitoids, which widely exposed in the central Lhasa
Terrane, Tibet, remain unconstrained so far. A better understanding of such issues will help us to reveal the magmatic processes and
mineralization setting of the Lhasa Terrane during the Cretaceous. This paper reports zircon U-Pb age, whole-rock geochemistry, Sr-Nd
isotopic data and zircon Hf-isotope data from the Maiga batholith, which is one of the representative Early Cretaceous batholiths in the
central Lhasa Terrane. Zircon U-Pb dating indicates that the granitic rocks in the Maiga batholith were emplaced at 122 + 1Ma and 113
+2Ma, respectively, in which the late phase is also the emplacement timing of the dioritic enclaves (113 + 2Ma) within this
batholith. The ca. 122Ma granitic rocks are slightly peraluminous and high K calc-alkaline I-type granites and are characterized by high
(¥Sr/%8r), (0. 7147) ratio, negative whole-rock &y, (#) ( —=12.0) value, and negative zircon gy (¢) ( =15.7 ~ —=11.1) values,
indicating that they were derived from antaxis of ancient lower crust materials. The 113 + 2Ma host granitoids are metaluminous to
slightly peraluminous and high K calc-alkaline I-type granite and exhibit low (¥ Sr/*Sr),(0.7094 ~0.7156) , enhanced whole-rock
exa(t) (=121~ =7.3), and zircon g4 () ( =11.1~0.1) in relative to the 122 + 1Ma granitic rocks, suggesting that they were
generated by partial melting of ancient lower crust with increased constributions from mantle-derived magmas. The 113 +2Ma dioritic
enclaves are metaluminous and medium-high K calc-alkaline and are characterized by a wide range of (*’Sr/*Sr), (0. 7058 ~0.7105)
ratios, negative whole-rock gy, () ( =10.7 ~ —9.8) values, and zircon g,,(t) ( —14.0 ~ —5.6) values, indicating that these
enclaves were derived from either partial melting of ancient enrichment lithospheric mantle materials or depleted mantle-derived melts
that have mixed signicantly with mature continental ctustal materials. Considering the data currently available (e. g. , the absence of
data of coeval mafic rocks) , the 113 £2Ma granitoids (including host granites and coeval dioritic enclaves) in the Maiga batholith are
tentatively interpreted as the consequences of varying extents of mixing between the continental crust-derived silicic melts and mantle-

derived melts. Such interpretation may be applicable to the petrogenesis of the coeval granitoids in the central Lhasa Terrane. The
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increased contributions of mantle-derived materials at about 113Ma observed in the Maiga batholith and granitoids from other areas in
the central Lhasa Terrane can be attributed to the slab break-off of the southward subduction of the Bangong-Nujiang Ocean seafloor.

Key words Geochemistry; Zircon U-Pb dating; Zircon Hf isotope; Dioritic enclave; Maiga batholith; Cogen, Tibet
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Fig.3 Cathodoluminescence (CL) images and concordia plots for zircons from the Maiga batholith
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Table 3 Zircon Hf isotopic data of the Maiga batholith in Cogen

Acta Petrologica Sinica # %54k 2012, 28(5)

region of the central Lhasa Terrane

WS AR (Ma) 7SYb/'7"HE SLo/'HE TSHE!'THE 20 TSHE/THE, en(0)  ey(8)  tp(Ma) iy (Ma)  fiume
08CQ28 01 510 0.01081 0. 00042 0.28189 0. 000064 0. 281888 -31.1 -20.1 1882 2737 -0.99
08CQ28 02 112 0. 02327 0. 00099 0. 28258 0. 000056 0. 282577 -6.8 -4.5 953 1456 -0.97
08C028 03 111 0.01994 0. 00086 0. 28256 0. 000065 0. 282560 -7.4 -5.1 973 1495 -0.97
08C028 04 114 0. 03663 0. 00155 0. 28257 0. 000057 0. 282564 -7.2 -4.9 983 1483 -0.95
08CQ28 05 112 0.03721 0. 00158 0. 28263 0. 000051 0. 282626 -5.0 -2.7 895 1344 -0.95
08CQ28 06 114 0.04613 0. 00196 0. 28264 0. 000049 0. 282640 -4.5 -2.2 883 1311 -0.94
08C028 08 114 0.03715 0. 00160 0. 28252 0. 000051 0. 282520 -8.8 -6.4 1048 1583 -0.95
08C0Q28 09 113 0. 02707 0.00118 0.28253 0. 000060 0. 282529 -8.5 -6.1 1024 1562 -0.96
08CQ28 10 112 0. 06457 0. 00264 0. 28258 0. 000067 0. 282570 -7.0 -4.7 1001 1471 -0.92
08CO28 11 112 0.03135 0. 00137 0. 28254 0. 000055 0. 282538 -8.2 -5.8 1015 1542 -0.96
08C0O28 13 112 0.01863 0. 00083 0. 28239 0. 000049 0. 282390 -13.5 -11.1 1210 1875 -0.97
08CQ28 15 112 0. 04241 0. 00178 0. 28259 0. 000054 0. 282584 -6.5 -4.2 960 1440 -0.95
08CQ28 16 145 0. 02336 0. 00095 0. 28225 0. 000051 0. 282246 -18.5 -15.4 1413 2175 -0.97
08CQ28 17 112 0. 02943 0. 00126 0. 28250 0. 000049 0. 282499 -9.6 -7.2 1068 1630 -0.96
08C0O28 18 115 0. 03035 0. 00130 0. 28258 0. 000064 0. 282572 -7.0 -4.5 965 1463 -0.96
08CQ29 02 113 0. 02557 0.00111 0. 28270 0. 000064 0. 282701 -2.4 0.0 779 1175 -0.97
08CQ29 03 113 0. 02905 0.00123 0. 28266 0. 000055 0. 282661 -3.8 -1.4 838 1265 -0.96
08C0Q29 04 113 0. 05082 0. 00212 0. 28255 0. 000060 0. 282548 -7.8 -5.5 1020 1520 -0.94
08CQ29 05 112 0. 05756 0. 00241 0. 28252 0. 000085 0. 282518 -8.8 -6.5 1071 1588 -0.93
08CQ29 06 113 0. 03850 0.00164 0. 28262 0. 000061 0. 282621 -5.2 -2.8 903 1354 -0.95
08CQ29 07 114 0. 02966 0. 00130 0.28271 0. 000060 0.282703 -2.3 0.1 780 1169 -0.96
08C0Q29 08 113 0.03824 0. 00161 0.28263 0. 000050 0.282631 -4.9 -2.5 888 1332 -0.95
08CQ29 09 113 0. 03389 0.00144 0. 28253 0. 000061 0. 282528 -8.5 -6.2 1032 1565 -0.96
08CQ29 10 114 0.03871 0. 00164 0. 28256 0. 000055 0. 282558 -7.4 -5.1 994 1496 -0.95
08C0Q29 11 113 0. 04698 0.00193 0. 28258 0. 000086 0. 282576 -6.8 -4.5 975 1457 -0.94
08CQ29 12 112 0.04137 0. 00174 0. 28256 0. 000067 0. 282552 -7.7 -5.3 1005 1511 -0.95
08CQ29 13 111 0. 03093 0.00131 0. 28259 0. 000061 0. 282584 -6.6 -4.2 949 1440 -0.96
08CQ29 14 114 0.03323 0. 00146 0. 28255 0. 000072 0. 282544 -8.0 -5.6 1010 1529 -0.96
08C0Q29 15 111 0. 02491 0. 00108 0.28253 0. 000074 0. 282531 -8.4 -6.1 1019 1559 -0.97
08CQ29 17 110 0. 06931 0. 00289 0. 28261 0. 000064 0. 282603 -5.8 -3.6 959 1398 -0.91
08CQ29 18 111 0. 03285 0.00141 0. 28262 0. 000055 0. 282620 -5.3 -2.9 900 1358 -0.96
08CQ32 01 115 0. 02506 0. 00110 0.28241 0. 002192 0. 282405 -12.9 -10.4 1196 1838 -0.97
08CQ32 02 115 0. 02646 0.00116 0. 28242 0.002314 0. 282415 -12.5 -10.1 1184 1817 -0.97
08CQ32 04 114 0. 03720 0. 00166 0. 28245 0.003317 0. 282444 -11.5 -9.1 1157 1752 -0.95
08CQ32 05 114 0. 06216 0. 00264 0.28248 0. 005289 0. 282475 -10.3 -8.0 1140 1682 -0.92
08CQ32 06 116 0. 06631 0. 00286 0.28248 0. 005719 0. 282473 -10.4 -8.0 1150 1686 -0.91
08CQ32 08 117 0. 06949 0. 00303 0.28248 0. 006053 0. 282471 -10.4 -8.1 1157 1689 -0.91
08CQ32 10 116 0. 05855 0. 00257 0. 28255 0.005148 0. 282542 -7.9 -5.6 1040 1531 -0.92
08CQ32 11 114 0. 02132 0. 00096 0. 28231 0.001921 0. 282306 -16.4 -14.0 1331 2061 -0.97
08CQ32 12 117 0.02373 0. 00107 0.28235 0. 002139 0.282347 -15.0 -12.5 1278 1969 -0.97
08CQ32 13 115 0. 03970 0. 00181 0. 28247 0. 003626 0. 282464 -10.7 -8.4 1132 1706 -0.95
08CQ32 14 116 0. 03203 0. 00144 0.28238 0. 002879 0.282377 -13.9 -11.4 1246 1901 -0.96
08CQ32 16 116 0. 02305 0.00103 0.28234 0. 002067 0.282341 -15.2  -12.7 1284 1981 -0.97
08CQ32 17 115 0. 03291 0. 00151 0. 28242 0. 003012 0.282416 -12.5 -10.1 1193 1815 -0.95
08CQ32 18 116 0. 02984 0. 00132 0. 28237 0. 002631 0. 282362 -14.4 -11.9 1263 1934 -0.96
08CQ35 01 120 0. 02688 0. 00108 0. 28226 0. 000074 0. 282253 -18.3 -15.7 1408 2175 -0.97
08CQ35 02 122 0. 03003 0.00123 0. 28239 0. 000080 0. 282383 -13.6 -11.1 1230 1883 -0.96
08CQ35 03 122 0. 02565 0. 00105 0.28233 0. 000047 0.282323 -15.8 -13.2 1310 2018 -0.97
08CQ35 04 123 0. 02459 0. 00101 0.28228 0. 000060 0. 282282 -17.3 -14.6 1366 2109 -0.97
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M5 AR (Ma) SYL/THE SLw/"THE CHE/TTHE 20 TSHE/THE, e(0)  epe(0)  tpy(Ma) iy (Ma) S
08CQ35 05 122 0.02010 0. 00083 0.28229 0. 000053 0. 282292 -16.9 -14.3 1346 2087 -0.97
08CQ35 06 123 0. 02071 0. 00085 0. 28229 0. 000047 0. 282288 -17.1 -14.4 1353 2097 -0.97
08CQ35 07 123 0.02731 0.00113 0.28232 0. 000069 0.282313 -16.1 -13.5 1326 2038 -0.97
08CQ35 08 969 0. 02555 0. 00100 0. 28238 0. 000074 0. 282363 -13.8 7.0 1231 1387 -0.97
08CQ35 12 124 0. 02480 0. 00102 0. 28232 0. 000052 0.282319 -15.9 -13.3 1314 2026 -0.97
08CQ35 13 123 0. 03973 0. 00161 0.28231 0. 000066 0.282310 -16.2 -13.6 1346 2045 -0.95
08CQ35 14 124 0. 02686 0. 00109 0. 28231 0. 000078 0. 282303 -16.5 -13.9 1339 2061 -0.97
08CQ35 15 121 0.02211 0. 00091 0. 28231 0. 000065 0. 282309 -16.3 -13.7 1325 2050 -0.97
08CQ35 16 120 0. 03237 0. 00130 0. 28230 0. 000053 0. 282297 -16.7 -14.2 1355 2078 -0.96
08CQ35 17 122 0. 03764 0. 00152 0. 28228 0. 000073 0. 282279 -17.3 -14.8 1387 2116 -0.95
08CQ35 18 122 0. 02725 0.00113 0.28232 0. 000064 0.282313 -16.1 -13.6 1326 2040 -0.97

e oeyr(1) =10000 x | [ ("CHE/THE) g - (7 Lu/THE) g x (M = 1) /[ (TSHETHE) quopo = (7O Lw/THE) g x (M =1) ] =11},

toy =1/NxIn{1 + [ ("SHE/THE) g — (OHE/THE) py 1/0 (7O L/ T HE) g - (7OLu/THE) y 1

tpmc = tom = Ctpw =) X [ (fee =f)/ (fue =

Sow) - frame = C7Lu/"THE) o/ (O Lu/ ' HE) o = 1. A =1.867 x 107! a™!y (PO Lu/'THE) ¢ FI(TOHETHE) o 2AE S BRAER; (70 L/
THE) oo =0. 0332, ("SHL/THI) yur .o =0.2827725 (7" Lu/"7HE) py =0.0384, (7SHE/7HE) y =0.28325; (70 L/ HE) g =
0.015; f.:(-, = [ ( 176 Lu/"" Hf) qﬂéﬁqﬂ%/( 76 Lu/'" Hf) (LHUR] =13 f,- :fl‘u/H[; f]m = [ ( 76 Lu/'7 Hf) |)w/( 76 L/ Hf)CHLRJ =15t %%E%lﬁ!ﬂﬂlm

4 srhraik

4.1 $AU-PbEE

XT3 PEAE B BT AR i S 1 R IR B LR i AT T
#n U-Pb Sg4FE K g 5 Af R Z 0401, 3 B e A
R e A HIE R E R, BRI, K 50 ~
200pm, KFELER 2 0 1 ~3 0 1, 1 AR BT AARRE B 1 4
A2 R BEIEBHAR (KR 50 ~ 190pum) , KFEHHN 121 ~2.5
21, XF AR A A SIN K A 4 CL E(E 3) 7
4 PRI UL 0 5 U PR A A, 4B R S 28 A Th/U LB R
0.42 ~2.36, N T ALK E 4 Th/U HAE R 0.62 ~2.43 (3=
1), R e A% 84 (Hoskin and Black, 2000)

1A AR REFET (08CQ35) 1, BR 2 AN AT FI 5 B
1 ANR AR B A5 A1, HE 15 AN 97 Ph/ U AR ik 284k
F 120 ~ 124Ma Z [A], iALCE S 4E IS K 122 + 1Ma ([E 3a. 3%
1) o 3402 MRAE R BERE M T B 4 A ASTEFTI B 2 -4k
HRESATIN S AN HE 30 AN S 45 Y Ph/ P U AR I AR AL T
110 ~ 115Ma Z[a] , InACE 4583 73 ) 113 + 1Ma(08CQ28)
(B 3b. 3 1) M 112 = IMa(08CQ29) (& 3¢ . 1), ikeb%y
P B, 22 W 5 v (9 78 B B AR BT BB AR 62 F P, 43 51
7122 + 1Ma F1 113 +2Ma,

1IN AL AR S, B 3 ARG RIS B 1 AN dh R
B AT AN, T 14 AN 8 97 Ph/ 2P U AR IS AR AL T 114 ~
117Ma 2 [a] , IIACESI A H 115 = 1Ma(08CQ32) (E 3d. 3%
1), EHRKFAAL 113 +2Ma #4855 R R4 .

4.2 E&AHETEMIKLE
MRYEHE A U-Pb 4F 14 Je U ER AL 22 4R AE , A SCRFE §h 20 0

= A2k 122 + IMa 185 BUA A, A4S 2 RRES (3R
2 FEEHRE) S5 0 113 +2Ma FF E7E K A, E13E 5 7
FES (A 1 FEERE) ;55 =40 113 £2Ma [N K ALk,
45 4 R

o AR A A (122 = 1Ma) 1§ Si0, 7k 74.20%
~75.08% ,Mg" k5 28 ~30(F4529.3) ,K,0 &K 3.53% ~
3.74% ,K,0/Na,0 2}y 1.10 ~1. 18 /A/CNK 3 1. 04 ~ 1. 05, I
Ko FHR 0. 63 ~0.78 TS FJE T 5548 85 5 vy 0 4 i e
RN S R KIS (Kl 4a, b, ¢ F2), FHFE
R A A (113 = 2Ma) Y Si0, & &AL FHR K, h
69.19% ~76.62% ,Mg" >k 23 ~37 (F532.9),K,0 &>
3.47% ~5.03% ,K,0/Na,0 34 1.09 ~ 1.57,A/CNK 3} 0. 97
~1.06, W FE4TFHH 0.08 ~1.08, 78 R2-R1 EH £ AT K
N AR K A SO AR A 13 L (8] 4a) 8 T
FRT-55 5 AR TR AR S L R AT (B 4b, ¢ F2) . =N
KA fk (113 £2Ma) [ SiO, H1 K,0 & 435K 55. 44% ~
59.67% F1 1.05% ~1.66% ,Mg* 1 43 ~51 (3% 46.5),
K,0/N,0 %7 0.28 ~0.50,A/CNK 3} 0. 74 ~0. 87 , -7 251K
N B R IR (K 4a 38 2) , J&8 T AR o b - B 4T Bk
PRI (K 4b, ¢) . TEEPEMEM BRI 2= B K L (K S)
Rifi & AL 1) BT 5 A R B 1Y S10, & b3S, AL O il TiO, & i
FEAR (&l 5a, b) 1 A/CNK &3 in (& Sc) , &M B i
e, BE 9 AL O,/Ca0-Na,0/Ca0 ., Si0,/Ca0-Na, 0/
Ca0 % FeO'-MgO (&l 5d, e, f)ts 3280 4 B 5 04 1F 28 P AH 2

T D5 2 b 0 A b A i o0 2% ke P e (81 6) L 38— 2
55 AR R TUA A0 S R b B[R AE i T A SR A
IR, BB R KE TR AICE (A1 Rb.Ba il K) , 715
YsRICE (40 Nb Ta 1 Ti) (&l 6a) . PIZHAL R BTG A A E A0
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Fig.4 Geochemical plots of granitoids and dioritic enclaves
in the Maiga batholith (filled) and other areas of the central
Lhasa Terrane (unfilled)
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SEu SHRRAE (55— 2. 8Fu =0.37 ~0.47; &5 4. 6Fu =
0.37 ~0.72) o 5 =2 N B AR 5 p b % e [ 199 v 4
A V1 T 8 o Al i T 2K ke 121 L AR AL ([ 6b)
W B BB TR A JCE (40 Rb Ba Al K) 75 il s 58T &%
(4n Nb . Ta F1 Ti) , R o AF R BE 1 6Fu 58 (0. 51 ~0.68) ,

4.3 &35 Sr-Nd FfirE
AR A A B A B R (T S/ Sr) | {E(0.7147)
FARMR 2 oy (O -12.0) (7)) JFRA R TH R
WrBe Nd AR (1, =1.9Ga; R 2) . A FAHK R
A Sr-Nd [R)7 FR 4AR fFR, Fov 2 R (08CQ28
F108CQ29) 11 (¥ St/* Sr), 43Ik 0.7156 F1 0. 7214, 4 4
ena (O EANH —12.1 F1 =7.3, tp 23314 1.9Ga F1 1. 5Ga
(F2); A4 R 2 e (O ( - 11.5 ~ =9.5) FlI
BB N BEAE IS (1, = 1.7 ~ 1. 8Ga) SHTH AL, HH
(¥ Sr/%Sr) . BB B ARAL (0.7094 ~0.7095) (K 7). &5 =4
N LR 5 58 — 4 % 3246 5 o0 A B AR LAY Sr-Nd [F]
PR AR, LAAE ARSI 1 (F7Se/% Sr) (0. 7058 ~0. 7105)
A4S ey (OME( -10.7 ~ =9.8) (7.3 2) HFHE,

4.4 A Hf G E

SE—41AE R A 14 A EE A D5 g (TOHE/TTHE) (5
0.28225 ~0.28238, &, () fH N - 15.7 ~ = 11. 1 (] 8a, %
3) MR RAR WS (1 ©) A 1.9 ~2.2Ga( K 8b $3) , 5 H—
BBt Nd BECAR IR T . 55 40 75 32 46 B T A A 1Y 29 A%
RS R (T HE/ T HE) B 0. 28239 ~ 0. 28270, &, (¢) {H
AL IR, B 08CQ28 13 5 A 51 ey, (1) Ky - 111 4F,
/\%%*Eg",(t)%ﬂh?—7 2 ~0.1( & 8a.% 3);08CQ28 13

FERE AR (1o ) R 1.9Ga, 43 5 A1 Hb e 48 547 i
(tDM ) 1.2 ~1.6Ga( [ 8b % 3) , HH R Bt Nd B4R
WA, S50 —dIAE R A A A L, B 2 37 18 b T A
W) ep () (AR, A AR H AN (E 8a, b, o), SH =4
N S f A 14 A8 20T s i (7O HEZTTHE) | R 0. 28231
~0.28254 ¢, (0) H b2 2477 E A6 771, B 08CQ32 10
Jg =56, HA A ey (1) B TE - 14.0 ~ —8.0 Z[A] (€] 8a,
%%3) ;08CQ32 10 il AL 4RI (1,y ) K 1. 0Ga, Hogx i £ b
WA UAE IS (1) 1.1 ~1.3Ga(3R3)

5 Wig

5.1 B iE R B EH A RED

AR SCAE SR % b B Y S 2 A B vh AR 1Y v T R
A1 U-Pb AR 50E R, AW PR 4 A nT 0 S W4l
F345 122 + I1Ma FYAERIBUA A7 113 +2Ma (925 4K i BUA F
AN B AL A, P 5% Bk, 5% B R (29 126Ma;
Zhu et al. , 2009b) JHEEL (116 ~ 129Ma; Zhu et al. , 2009b) |
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Fig.5 Selected geochemical plots of granitoids and dioritic enclaves in the Maiga batholith (filled) and other areas of the central
Lhasa Terrane (unfilled) (Fig. 5f after Zorpi et al. , 1991)
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Fig.6 Trace elemental spidergrams of the analyzed samples from granitoids (a) and dioritic enclaves (b) in the Maiga batholith
(other areas of the central Lhasa Terrane showing with shade) (Data for normalization and plotting order are after Sun and

McDonough, 1989)
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PLREE Wos , 2 A B 122 + 1Ma fE i BE AR T i 28
ena () (= 12.0) FIEEAT £ (1) ( = 15.7 ~ =11 1) JHHE, B
Al P B Nd 4RI (1. 9Ga) KBS 41 HI [6] i 3 H
FeREAAERY (1.9 ~2.2Ca) (£ 2, .3 3) o I, X B H AT i
FRBTRHERY T RAE <, 7T e E 2R I T 2 T Hh5e W B iy
HIF,

IS —2HAE R DA A AR L, 28 203 EAE R UA 2
eng (O 12,1 ~ =T 3) FE AT e (O H(SEF T -7.2 ~
0. 1) #% , IF HAR A8 B BB A, X i T B AR 32 i A AR fh 1 —
BB Nd BUAE RS (1.5 ~ 1. 9Ga) K41 HE [Alfi 3R s 7e i
HR (T 1.2 ~1.6Ga) (£2 . 3) . XEAFERPIZE
HAF FAE K BTG BRI Tl 8 T A BT A S A4 i, (H
A & TEZ IR

5 22 N B AR A R B R R LT R MR E T
SEAIGE (W Rb Ba A1 K) 75 45 % 38 JC 3 (40 Nb  Ta Al
Ti) (& 6b) 5 HbIR AL 2= FRAE , 330 3R W L UR X FT 8 2ty 22 T b
FEEZ AT oA R I A SO A S AR B A P e X st
PR 5 4 A L AR Ak 35 B K B9 (P Se/% Se) . fH (0. 7058 ~
0.7110) A4 ey (1) fH( = 10.7 ~ =9.2) FIFAAIE A
en(OME(EDT -14.0 ~ -8.0) iy & 0y e 85 X 4R 1%
(o) (BT 1.1 ~ 1.3Ga) NFRAE, X FE I S AR E 5
(Yang et al. , 2004 ) F4EJLH X (Sun et al. , 2010) £ [N 1K
H SR AL, SR eI RERIE Tl e B A A
] 1t % 40 I P 95l s 45 b e 49y O 2 D0 i B e YR
YEFIEE R,

ASCRAF B R, TEE BUE e, )L 122 = 1Ma )|
113 £2Ma, 22 oy (8) FUESAT o4 () (EIG @, 5547 0 (1) B
ASALTE I K (7 8] 8a, ) , W% V5 2H 40 A5 Bifi sf [ 384 i
PR X — IG5 76 R B 5% M X 2 A 5



1630

(Zhu et al. , 2009b, 2011a) —%, FHAE K Z) 113Ma g J54)
JBE Y S 2 0 A rh L g R — A SRR LR R B
HRL B e A S T RE AT I A R

5.4 ERBE

CA BTN AL BT A B 1 DN BT A8 3 A
PO B PR AR - (1) Bl A 5 1 5 (2) 50 X o] 28 X 5 A 00 5
(3) [FIRERR] AR BB A HERRA s (4) AN [l B SR TR i Y
5% B34 (Holden et al. , 1987 ; Chappell and White, 1991 ; K4
W45, 2006 [ 45845, 20075 Guan et al. , 2012) , EIRIX
DU i T T REAT 5 AR S DR BT A (AR ) e PR AL A (HL B
22 MIEHE R, AR S DR 56 A i PR 114 5 SR AR T A B K
S SR B AN R L TR G i B R AR

(1) 2 e i DA BT (A B A B AL A S R 4540, 30
TR UL K e T A 18 (8] 2a) , SRR IR 5 4L 1 o J Ak
SEASARN ) (BB A, 2007) 5 I BT AR b Y 40 K A
FLARIE BRSSP0 28 B (P 2b) R R BERR s R 5 K
LA AR Ve H & Z 0T, KA T W) B AE e ((Neves and
Vauchez, 1995; Silva et al. , 2000; % B 2% %, 2007;
Kaygusuz and Aydincakir, 2009; Karsli et al. , 2007, 2010),
WM T LSS, B EAE R B A AT WL B RHC A 1 Bk R IR
WA (8] 2e) , R FHC O S MR I3, TTRE 5 2 1K
HHWARGA K (FIEAE, 2006;Sun et al. , 2010) ;N BT aLiA
rh AT L 3 PR BE LS SR R AR BE O (& 2f) R
ANTF] I 22 1Y A R S I, e A R PR e AR R )
(Kaygusuz and Aydincakir, 2009 ; Karsli et al. , 2007, 2010;
Sun et al. , 2010) ,

(2) N BT iR 5 27 FAE R A A 0 R R AL (113 =
2Ma) ,HEBR T N ST R S Y5 DX % B A R e 4 4 A vy T
HE ( Didier, 1984; Vernon, 1990; Kaygusuz and Aydincakir,
2009 ; Karsli et al. , 2007, 2010) ,,

(3)FELITR A 43 BEHS (B 5d, ) K FeO'-MgO
I (KNS b, BoxB R IER LM R . A A
H XA RETR AR TR BT O3 B A L B AR R R 2
AMTE XGRS E ARG TE T 45 23R (Zorpi et
al. , 1991; Karsli et al. , 2007; Kaygusuz and Aydincakir,
2009; TKIHEESE, 2009)

(4) T 45 A 1 Lu-HE [5]47 3 7& 5= B AR & 00 & 4] i
JE a0 B[R 3R PO AR AS 23 BB 301950 70 A4 il 70 B 45 T
AL, RS AT £ (o) (HARER T8 IR X 040 A, A 8
— A HE AR FHIER TSR R T — DA R, 5 R
A AR S 1 R HEJ) A2 2% ik i LR R A A Ok
(Kemp et al. , 2007; 2R 508 1%, 2009d; Zhu et al. , 2009a,
b, ¢, 2011a; Ravikant et al. , 2011) . ZF W A L [ B {27
T 113 Ma [ 75 T A6 54 57 A0 AR B AL 1R 34 BA 8 AR5
K &y (1) 1E (1 8a, ¢.33) ,XIRATREZ PRI S PRI L) -
ANIFE A AR A E R 45 2R
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5.5 BEX

Ko F AR M e P 6 b X 0 71 2828 A H
b T Ay R 5 AT T R AR 30TV e A A B A 1) AT A AR v R B
J& BIAR A [0 5 (4 77 4) ( Coulon et al. , 1986 ; Pearce and Mei,
1988 ; Zhang et al. , 2004 ; Kapp et al. , 2007) ,{HITAEF K
T EPAMETERIE H A A 0 2 BRI 2= o R I X RIS
b ey O e TG 3 A B B A i 5 b B e S R 3 1) R
P A IR TR Bh (A 30 il &%, 2008¢; Ji et al. , 2009; Zhu et
al. , 2009a, b; Wu et al. , 2010) ., HH 2, #K#K £ 3FE %
W, iz B st R e LSt X ) R AR o A 0 ), AR AT
B R - R VLR VR 5 5 A P8 1 i I AU o 80 i 1 A I
BRI B EESESE, 20065 A58 S, 20065 FERRSE,
2008, 2010; HBefE4:, 2010; sk 24 2011; Zhu et al. |
2009b, 2011a) o ASCHRAF A EE#E— RS, il g b e
B R R S AR M S O B e, B SR R
AT IR B N P B SRR A R S 2
BRI I FEIRABAR , Wb 5 FIVRF A2 (W HLBR Bl ) 2275 e iy ks
BEYIHOC . AR SCHE R 1 i A BIE 28 - A8 VLV 7 o LA
113Ma &£ 4 & & W Wi 8 & 4 (Zhu et al. , 2009b,
2011a) , 2 fiff s 2z WL JEL AT F Sy 16 B JF 2 b X O 4% 31 1
WS ) o S X — IR e 1 B R

PEAN - AT 7o A AR 115Ma LIRTASRFE K A= Fe
R (2R 36 %5, 2008b; Zhu er al. , 2009b, 2011a) , %3k
FRE b R A sl A s i, 457 T rh AR B o o R
TR AR Rl TR 22 WL R rh R 7 b B X
WS 3 1 B T tH 40 (29 122Ma) 5 35 3 (18] 10a) . B
& W EHERS P -ITTEe I o B — R, T
TIVER R AR BIEEHE T E (break off) (29 113Ma, Zhu er
al. , 2009b, 2011a) , A4 B ) B T AR A #3100, A
AR AR RLEE M P B AR A R g Rt e T b e SR A
T8, T A D8 S AN THRE Rl (Karsli er al. , 2007) , KA
FARA FAF, T 0 2 16 25 3 0 o 3 0 15 b e R ey < 1 40
(29 113Ma) KB PG WG ([ 10D) .

— R UL, IR A VE e M e TRERTE 5 5 B A=,
SEAE T M58 M58 -18 51 R —F (Pitcher, 1997) , UM /R 2 i B
7 Galway 75 %E ( Desouky et al. , 1996) ¥ il T 5 27 & 45 K&
KA bIRS) Sy 22 B, B e e B T R
A SR ZUSEMEAE T 0, A A T R S AR T, i L
PEREE B B R 2 2B RIE L (] 2542 4E, 2007; R
%, 2007V FHEZEAE, 20052, 2008) , WU R A I
AIRT] g S & A W™ 1E #9245 £F (Oyarzun et al. ,

@ RIOE, WNIE, SHRAE. 2007, VR HEH X R Sk
AR

@ R, BB, BN 2005. PO Eh- 5 X 2 5
WA AR
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122+1 Ma AN (a)
qﬂ%ﬂﬁ\ﬁfﬂﬁﬁ%

i T

Je ik

0

113+2 Ma
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— AN
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Fig. 10 Schematic illustration of the tectonomagmatic evolution of the central Lhasa Terrane during the Early Cretaceous time

( modified after Zhu et al. , 2011a)

2003) o PRIt , %F A B B L A 5 2 e - A T
SETFJRWITE AT Bk b i g e 5 1 e e I
A — e Mo

6 &5k

(1) ZE WL 3 E B T W ] (29 122Ma A2 113Ma) ,
HU# DAE A T 3G SRR €, J5 5 LAAE B T R 5 2
TN A RRAE . 3K P 01 2K R R 5 v BB B B L b X
FMo

(2)FEEH 122 £ 1Ma 5 113 £2Ma fE R ICE W E T
o5 B AR 1 RIS, Hid 2 122Ma (46 59 5
A LS 5 A M R A Sr IR B R A A
exa (1) FVEEAT £ () ST 210 1y SHFAE , AR AT BE SR VR Ty
LR AR BT 20 113Ma 1927 3 46 5 S 288 R 45 -
S48 R A A AR 2R 5, LAAS AR R UR S R 2 B 4
e (1) FIEG A ASARAE B K A8 A e (8) KT 0 £y ©
RHFAE, FEERF L AR B L, 5 20 122Ma
A6 JBA A AR E A0 8 T8 2 1 e 5 W) 55 29 113Ma (9 TN K 5
AR Ay i 03 5 - 2 S v R 47, AR T R K (9 i Se
R 2 S A oy (0) FES A oy (1) HARAE, T RESE &
A A L b A ST e il 1) 7 ) B 45 b ) I 48 T
SR Hh TR YV I 45

(3)FEH AT E A R AT, A SCR I 22 1A 3L 24
113 Ma )77 35 46 i 5 28 B TR) 300 DR . A e 88 O 46 SR I
W RPTUA R E AR E AR G E M ZE R, %A
TR b R B B 2 A T RE A 2 A R

(4) PR MR- LV 7 58 5 A0 B B R b, OF 7 K 24
113Ma %74 (R0 Fr T 8 ek, 2 22 WG B e s 5 B
B XS B 2 113 Ma 18 5 4) 57 59 25 38 o B0 42 1) — ol e
AR
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