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zircons from peraluminous granites in the Lhasa Terrane and its paleogeographic implications. Acta Petrologica Sinica, 27
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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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Table 1  U-Pb age data of inherited zircons from the Early Jurassic peraluminous granites in the Lhasa Terrane
JERFEHE (x10°°) I AR IR R 2 5 U TG IR ALK AR (Ma) - AR
m s = - Th Th/U * Pp207 / * pp,206 * pp207 /S * P26 /238 PL27 /P26 PL27 /235 Ph206 /j238 F{‘(i'% ) (= ly;- ;M;’)
(*lo) (xlo) (*lo) (xlo) (xlo) (xlo)

KESL 08DX15 [l AERREFIAEMS - 45 56 .60 I 5, AE#A 4351 175 + 1Ma #1173 + 1Ma
08DX15 01 24 169 254 0.67 0.0554 0.0011 0.6222 0.0119 0.0812 0. 0006 429 29 491 7 503 4 2.4 503 4
08DX1502 115 337 681 0.50 0.0682 0. 0008 1.4188 0.0196 0. 1500 0.0011 875 17 897 8 901 6 0.4 901 6
08DX15 03 61 265 195 1.36  0.0844 0.0014 2.6709 0.0432 0.2293 0.0022 1302 17 1320 12 1331 11 0.8 1302 17
08DX15 04 13 113 127 0.89 0.0613 0.0020 0.7120 0.0216 0.0844 0.0009 651 47 546 13 522 5 -4.6 522 5
08DX15 05 39 188 258 0.73  0.0633 0.0011 1.1118 0.0189 0.1269 0. 0008 718 25 759 9 770 5 1.4 770 5
08DX15 06 46 143 147 0.97 0.0891 0.0021 3.0978 0.0710 0.2519 0.0029 1406 26 1432 18 1448 15 1.1 1406 26
08DX1508 139 174 576 0.30 0.0855 0.0010 2.7505 0.0428 0.2321 0.0024 1327 16 1342 12 1345 12 0.2 1327 16
08DX1509 27 205 140 1.46  0.0668 0.0017 1.2727 0.0301 0.1382 0.0012 830 35 834 13 834 7 0.0 834 7
08DX15 10 98 215 625 0.34  0.0700 0. 0009 1.4113 0.0196 0.1455 0.0011 929 16 894 8 876 6 -2.1 876 6
08DX15 11 45 96 209 0.46  0.0760 0.0011 2.0794 0.0295 0.1976 0.0013 1096 18 1142 10 1163 7 1.8 1096 18
08DX15 12 39 137 208 0.66 0.0719 0.0011 1.6193 0.0259 0.1627 0.0011 982 21 978 10 972 6 -0.6 972 6
08DX15 13 97 247 206 1.20 0.1210 0.0018 5.7758 0.0854 0.3445 0.0022 1971 17 1943 13 1908 10 -1.8 1971 17
08DX15 14 141 201 554 0.36 0.0864 0.0010 2.7624 0.0353 0.2310 0.0016 1347 14 1345 10 1340 9 -0.4 1347 14
08DX1516 73 240 340 0.71 0.0780 0.0010 1.9185 0.0249 0.1778 0.0009 1148 18 1088 9 1055 5 -3.1 1148 18
08DX15 18 43 137 274 0.50  0.0665 0.0013 1.2566 0.0248 0.1370 0.0012 821 27 826 11 827 7 0.1 827 7
08DX1519 117 308 531 0.58 0.0788 0.0012 2.0346 0.0311 0. 1868 0.0014 1168 19 1127 10 1104 7 -2.1 1168 19
08DX15 20 12 110 346 0.32 0.0503 0.0015 0.2206 0.0063 0.0321 0.0003 209 50 202 5 204 2 1.0 204 2
08DX1524 153 329 479 0.69 0.0982 0.0013 3.5353 0.0474 0.2605 0.0015 1591 17 1535 11 1492 7 -2.9 1591 17
08DX1526 51 173 344 0.50 0.0676 0.0012 1.1922 0.0213 0.1279 0. 0009 856 26 797 10 776 5 -2.7 776 5
08DX1527 167 165 836 0.20 0.0777 0.0012 1.9896 0.0274 0.1858 0.0010 1138 30 1112 9 1099 6 -1.2 1138 30
08DX1529 51 149 306 0.49 0.0737 0.0012 1.4700 0.0237 0.1445 0.0012 1033 20 918 10 870 7 -5.5 870 7
08DX1530 33 94 152 0.62 0.0778 0.0013 1.9154 0.0335 0.1790 0.0019 1141 19 1086 12 1061 10 -2.4 1141 19
08DX15 31 32 183 457 0.40 0.0574 0.0012 0.4882 0.0116 0.0614 0.0007 508 33 404 8 384 4 -5.2 384 4
08DX1532 60 144 149 0.97 0.1091 0.0015 4.6239 0.0654 0.3066 0.0017 1784 18 1754 12 1724 8 -1.7 1784 18
08DX15 33 50 289 616 0.47  0.0606 0.0010 0.5888 0.0103 0.0703 0.0004 623 27 470 7 438 3 -7.3 438 3
08DX15 34 51 557 1461 0.38  0.0504 0. 0008 0.2221 0.0033 0.0319 0.0002 215 26 204 3 202 1 -0.8 202 1
08DX15 35 29 309 293 1.05 0.0584 0.0013 0.6136 0.0140 0.0761 0. 0006 546 37 486 9 473 3 -2.7 473 3
08DX15 36 168 34 776 0.04  0.0873 0.0011 2.6126 0.0323 0.2165 0.0012 1367 16 1304 9 1263 6 -3.2 1367 16
08DX15 37 11 107 326 0.33  0.0505 0.0017 0.2220 0.0079 0.0319 0.0003 216 65 204 7 202 2 -1.0 202 2
08DX15 38 26 287 272 1.05 0.0572 0.0013 0.5987 0.0136 0.0759 0.0007 500 35 476 9 471 4 -1.1 471 4
08DX1539 22 198 230 0.86 0.0582 0.0013 0.6355 0.0140 0.0792 0.0005 537 37 500 9 491 3 -1.8 491 3
08DX1540 112 749 389 1.92 0.0778 0.0009 2.0298 0.0242 0.1888 0.0010 1141 15 1126 8 1115 6 -1.0 1141 15
08DX15 42 89 513 242 2.12  0.0821 0.0013 2.6960 0.0493 0.2378 0.0030 1248 18 1327 14 1375 16 3.5 1248 18
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Continued Table 1

TEEFE (x1079)

T WA IE R BRI AR L (E

Wl IE B R AL R A (Ma)

M=z - - U Th/U * ph207 / * pp206 = pp2o7 /y235 * ppy206 /15238 Pb27 /p},206 P27 /1y PH26 /y238 gzijg (%?‘;%ﬁ)
(xlo) (xlo) (xlo) (xlo) (xlo) (xlo)

08DX15 43 41 100 168 0.60 0.0868 0.0037 2.5163 0.0955 0.2102 0.0042 1357 85 1277 28 1230 22 -3.8 1357 85
08DX1544 115 838 1410 0.59 0.0571 0.0008 0.5444 0.0079 0.0690 0.0006 495 17 441 5 430 4 -2.6 430 4
08DX1546 218 341 958 0.36 0.0814 0.0009 2.3640 0.0269 0.2099 0.0014 1231 13 1232 8 1228 7 -0.3 1231 13
08DX1547 74 130 307 0.42 0.0837 0.0013 2.5014 0.0414 0.2161 0.0020 1284 18 1272 12 1261 11 -0.9 1284 18
08DX1548 25 116 99 1.17 0.0780 0.0017 2.0787 0.0498 0.1927 0.0024 1147 28 1142 16 1136 13 -0.5 1147 28
08DX15 50 48 134 185 0.72 0.0820 0.0011 2.4251 0.0358 0.2137 0.0015 1245 18 1250 11 1249 8 -0.1 1245 18
08DX1551 134 745 392 1.90 0.0840 0.0010 2.5692 0.0303 0.2212 0.0012 1293 14 1292 9 1288 7 -0.3 1293 14
08DX1552 82 31 522 0.06 0.0752 0.0017 1.6153 0.0343 0.1558 0.0013 1073 47 976 13 933 7 -4.6 933 7
08DX15 53 82 619 896 0.69 0.0570 0.0010 0.6045 0.0109 0.0768 0. 0006 490 26 480 7 471 4 -0.6 477 4
08DX15 55 120 86 582 0.15 0.0815 0.0021 2.1798 0.0482 0.1940 0.0026 1234 52 1175 15 1143 14 -2.8 1234 52
08DX15 56 439 1238 15819 0.08  0.0546 0.0009 0.2077 0.0030 0.0276 0.0002 396 39 192 3 175 1 -9.7 175 1
08DX15 57 99 52 563 0.09 0.0736 0.0010 1.7200 0.0222 0. 1696 0.0009 1030 29 1016 8 1010 5 -0.6 1030 29
08DX15 58 36 57 64 0.90 0.1653 0.0022 9.6151 0.1386 0.4209 0.0029 2511 15 2399 13 2264 13 -6.0 2511 15
08DX1559 165 216 466 0.46 0.1071 0.0012 4.4842 0.0516 0.3027 0.0017 1751 13 1728 10 1705 8 -1.3 1751 13
08DX1560 390 608 14466 0.04 0.0496 0.0007 0.1863 0.0022 0.0273 0.0001 174 31 173 2 173 1 0.2 173 1
FE G 08DX16 [ ft AF IS FIAEES - 45 18 34 M A5, AF 4% 435 195 £2Ma 1 190 + 1 Ma
08DX16 01 99 183 286 0.64 0.1040 0.0013 4.0811 0.0517 0.2838 0.0015 1696 16 1651 10 1611 7 -2.5 1696 16
08DX16 02 35 89 125 0.72  0.0897 0.0016 2.7910 0.0469 0.2259 0.0018 1418 20 1353 13 1313 9 -3.0 1418 20
08DX16 03 100 171 169 1.01  0.1587 0.0019 9.4734 0.1129 0.4319 0.0027 2442 12 2385 11 2314 12 -3.1 2442 12
08DX16 05 45 48 1086 0.04 0.0561 0.0010 0.3280 0.0075 0.0420 0.0005 456 30 288 6 265 3 -8.7 265 3
08DX16 06 67 208 365 0.57 0.0667 0.0011 1.4535 0.0255 0.1575 0.0010 830 26 911 11 943 5 3.4 943 5
08DX16 07 191 472 1039 0.45 0.0721 0.0012 1.6286 0.0264 0.1633 0.0009 989 24 981 10 975 5 -0.6 975 5
08DX16 08 11 100 109 0.92 0.0562 0.0016 0.6104 0.0165 0.0792 0.0007 459 44 484 10 492 4 1.6 492 4
08DX16 09 201 316 879 0.36 0.0808 0.0010 2.3366 0.0299 0.2089 0.0013 1217 15 1223 9 1223 7 0.0 1217 15
08DX16 10 18 27 521 0.05 0.0506 0.0011 0.2445 0.0053 0.0352 0.0003 220 32 222 4 223 2 0.4 223 2
08DX16 11 49 194 310 0.63 0.0667 0.0012 1.2558 0.0220 0.1363 0.0011 827 23 826 10 824 6 -0.2 824 6
08DX16 12 100 284 450 0.63 0.0776 0.0011 2.0273 0.0291 0.1887 0.0012 1137 18 1125 10 1115 7 -0.9 1137 18
08DX16 13 109 125 299 0.42 0.1123 0.0015 5.1153 0.0801 0.3293 0.0034 1836 14 1839 13 1835 17 -0.2 1836 14
08DX16 14 221 325 804 0.40 0.1026 0.0023 3.3109 0.0627 0.2340 0.0026 1672 42 1484 15 1355 14 -9.5 1672 42
08DX16 15 90 177 486 0.36 0.0739 0.0010 1.7567 0.0273 0.1721 0.0018 1039 16 1030 10 1023 10 -0.7 1039 16
08DX16 16 47 87 176 0.49  0.0858 0.0011 2.8173 0.0405 0.2371 0.0017 1335 17 1360 11 1372 9 0.9 1335 17
08DX16 17 147 101 809 0.12  0.0757 0.0013 1.8908 0.0282 0.1813 0.0016 1086 36 1078 10 1074 9 -0.4 1086 36
08DX16 18 70 1647 1883 0.87  0.0496 0.0009 0.2112 0.0045 0.0307 0.0003 178 29 195 4 195 2 0.0 195 2
08DX16 19 26 59 37 1.57 0.1765 0.0031 11.5031 0.2245 0.4717 0.0054 2620 18 2565 18 2491 23 -3.0 2620 18

ol
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Continued Table 1

TR (x107°) W WAL IE 5 TR 2 A W IR 5 (W TR L R AR (Ma) - .
M=z - - U Th/U * ph207 / * pp206 = pp2o7 /y235 * ppy206 /15238 Pb27 /p},206 P27 /1y PH26 /y238 gzi‘ng (%ijﬁf)
(£lo) (£lo) (£lo) (£lo) (£lo) (+lo)

08DX16 20 125 318 598 0.53 0.079%4 0.0015 1.9385 0.0337 0.1770 0.0010 1183 37 1094 12 1050 5 -4.2 1183 37
08DX16 21 33 184 577 0.32 0.0579 0.0013 0.4267 0.0111 0.0532 0. 0007 526 35 361 8 334 4 -8.1 334 4
08DX16 23 394 783 1435 0.55 0.0902 0.0012 2.9608 0.0389 0.2369 0.0012 1430 17 1398 10 1371 6 -2.0 1430 17
08DX16 24 88 195 445 0.44 0.0782 0.0019 1.8768 0.0430 0. 1740 0.0013 1153 49 1073 15 1034 7 -3.8 1153 49
08DX16 25 28 169 103 1.64 0.0795 0.0018 1.9592 0. 0464 0.1786 0.0022 1184 27 1102 16 1059 12 -4.1 1184 27
08DX16 26 209 113 693 0.16 0.1154 0.0015 4.4958 0. 0669 0.2813 0.0027 1886 14 1730 12 1598 13 -8.3 1886 14
08DX16 27 73 245 416 0.59 0.0706 0.0010 1.4644 0.0208 0. 1499 0.0011 946 17 916 9 900 6 -1.8 900 6
08DX16 28 31 56 125 0.45 0.0844 0.0013 2.5906 0.0421 0.2221 0.0019 1301 18 1298 12 1293 10 -0.4 1301 18
08DX16 29 119 258 521 0.50 0.0786 0.0012 2.1415 0.0305 0. 1969 0.0015 1163 16 1162 10 1158 8 -0.3 1163 16
08DX16 30 22 139 168 0.83 0.0638 0.0015 0.9227 0.0237 0. 1046 0.0013 733 33 664 12 641 8 -3.6 641 8
08DX16 33 43 163 986 0.16  0.0529 0.0015 0.3008 0. 0082 0.0413 0. 0003 323 66 267 6 261 2 -2.3 261 2
08DX16 34 377 359 12172 0.03 0.0515 0.0010 0.2122 0.0037 0.0299 0.0002 265 45 195 3 190 1 -2.6 190 1
08DX16 35 103 162 414 0.39 0.0848 0.0015 2.5732 0.0415 0.2202 0.0013 1310 34 1293 12 1283 7 -0.8 1310 34
08DX16 36 133 206 1412 0.15 0.0661 0.0032 0.8131 0.0344 0.0893 0.0021 808 104 604 19 551 13 -9.6 551 13
08DX16 37 19 115 219 0.52 0.0583 0.0015 0.6143 0.0165 0.0764 0. 0008 542 41 486 10 475 5 -2.3 475 5
08DX16 38 53 141 299 0.47 0.0733 0.0012 1.5941 0.0305 0. 1575 0.0015 1021 24 968 12 943 8 -2.7 943 8
08DX16 40 174 261 268 0.97 0. 1857 0.0021 12. 1095 0. 1609 0.4720 0.0039 2705 12 2613 12 2492 17 -4.9 2705 12
08DX16 41 180 189 777 0.24  0.0861 0. 0009 2.5683 0.0282 0.2161 0.0012 1340 13 1292 8 1261 6 -2.5 1340 13
08DX16 42 57 94 246 0.38 0. 0866 0.0017 2.4511 0.0545 0.2047 0.0020 1351 28 1258 16 1201 11 -4.7 1351 28
FEf 08DX19 M SARFRIFIAE IS - 55 02 .09 T i, 4F 444351 184 +2Ma F1 181 + 1Ma
08DX19 01 80 555 849  0.65 0.0556 0.0015 0.6071 0.0166 0.0791 0. 0005 436 51 482 10 491 3 1.8 491 3
08DX19 02 29 68 1007 0.07 0.0486 0.0017 0.1939 0.0071 0.0289 0.0003 126 69 180 6 184 2 2.2 184 2
08DX19 04 307 1446 2064 0.70 0.0659 0. 0055 1.0627 0.0867 0.1169 0.0021 803 181 735 43 713 12 -3.1 713 12
08DX19 05 91 393 787 0.50  0.0645 0.0034 0.8994 0.0508 0.1010 0.0008 758 107 651 27 620 5 -5.0 620 5
08DX19 07 36 282 411 0.69 0.0531 0.0032 0.5533 0.0350 0.0756 0. 0008 334 125 447 23 470 5 4.9 470 5
08DX19 08 91 469 614 0.76 0.0730 0.0035 1.3181 0. 0666 0.1311 0.0008 1013 94 854 29 794 4 -7.6 794 4
08DX19 09 28 71 997 0.07 0.0519 0.0026 0.2036 0.0102 0.0285 0.0002 281 101 188 9 181 1 -3.9 181 1
08DX19 10 53 266 587 0.45 0. 0580 0. 0020 0. 6460 0.0228 0.0808 0. 0006 530 65 506 14 501 4 -1.0 501 4
08DX19 11 59 79 1470 0.05 0.0516 0.0018 0.2960 0.0093 0.0416 0.0007 269 83 263 7 263 4 0.0 263 4
08DX19 12 34 185 174 1.06  0.0697 0.0013 1.4372 0.0284 0. 1496 0.0010 918 30 905 12 899 5 -0.7 899 5
08DX19 13 156 447 1112 0.40 0.0649 0.0017 1.1275 0.0271 0. 1260 0.0014 771 57 767 13 765 8 -0.3 765 8
08DX19 14 159 75 716 0.10 0.0863 0.0013 2.5323 0.0345 0.2129 0.0014 1344 30 1281 10 1244 7 -3.0 1344 30
08DX19 18 61 67 1882 0.04 0.0514 0. 0008 0.2412 0. 0040 0.0340 0. 0003 260 23 219 3 216 2 -1.4 216 2
08DX19 19 67 146 1531 0.10 0.0537 0.0009 0.3430 0.0089 0.0461 0.0008 359 29 299 7 290 5 -3.1 290 5
08DX19 20 192 3048 1744 1.75 0.0581 0. 0008 0. 6209 0.0107 0.0774 0. 0009 533 19 490 7 481 5 -1.9 481 5
08DX19 22 120 639 3251 0.20 0.0500 0.0023 0.2277 0.0090 0.0330 0.0008 195 109 208 7 209 5 0.5 209 5

TE = SRR LR Y s 623K AR R Andersen (2002) Jr i IE

TR

TG Y 5 T ch F WU Y BTl A T

N

b
z

x

€6l



1924 Acta Petrologica Sinica %% %3 2011, 27(7)

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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5.1

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
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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>
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