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Abstract: Much attention has been paid to the Linzizong volcanic rocks which are extensively developed along the strike of southern
and central Lhasa Terrane because these rocks are generally considered to document the history of late subduction of the Neo—Tethy-
an ocean lithosphere and subsequent India—Asia collision. However, reliable age data for the Linzizong volcanic in a regional scale
rocks remain very insufficient. In this paper, the authors performed zircon U—Pb dating, zircon Hf isotope determination, and whole—
rock element geochemical study of a volcanic breccia—bearing rhyolite sample collected from the Linzizong volcanic rocks in Milas-
han, eastern segment of the southern Lhasa Terrane. Eighteen analyses of zircons from this sample yielded a zircon **Pb/**U age of
60.1£0.9Ma, coeval with the andesitic volcanism documented in the lowerest Dianzhong Formation in Linzhou Basin. This sample is
characterized by significant depletion of middle rare earth element (MREE) and low abundances of heavy REE, with positive zircon
& uft) values ranging from +8.5 to +18.8. Such geochemical characteristics indicate that this sample probably originated from partial
melting of thick and juvenile lower crust materials under a transitional condition from amphibolite to eclogite facies. At present, it is
still difficult to explore the tectonic implications of the differences in REE abundances observed from the ca.60Ma Linzizong volcanic
rocks along the strike of the Lhasa Terrane.
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Fig. 2 CL images, analytical spots, ages of zircons (a) and zircon U—Pb concordia

diagram (b) of a sample of the Linzizong volcanic rocks from Milashan, Tibet
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F1 AECKH LR AFRE N LZE12RD05-1)LA-ICP-MS A U-Th-Pb 45 R
Table 1 LA-ICP-MS zircon U-Th-Pb isotopic data of the Linzizong
volcanic rocks (12RD05-1) from Milashan, Tibet

%*ﬁ U Th Pb 207Pb/206Pb‘ ZU7Pb/235U‘ EUGPb/ZEKU‘ ZOXPb/ZJZTh‘ 207Pb/206Pb 207Pb/235U 206Pb/238U ZORPb/ZKZTh

s Th/U AR AF AR AR
HE/10° W (zlo) W  (lo) HWH (£lo) I (tlo) /Ma (xlo) /Ma (zlo) /Ma (xlc) /Ma (£lo)
01 672 339 21 0.50 0.0712 0.0076 0.0886 0.0089 0.0097 0.0003 0.0032 0.0002 962 160 8 8 62 2 65 5
02 422 222 17 0.53 0.0594 0.0140 0.0748 0.0174 0.0091 0.0003 0.0028 0.0002 581 476 73 16 59 2 57 3
03 890 677 37 0.76 0.0692 0.0066 0.0854 0.0078 0.0094 0.0002 0.0029 0.0002 906 148 83 7 60 2 58 3
04 463 286 19 0.62 0.0601 0.0111 0.0755 0.0137 0.0091 0.0003 0.0028 0.0001 608 398 74 13 58 2 57 2
05 566 410 24 0.72 0.0898 0.0135 0.0991 0.0110 0.0096 0.0003 0.0032 0.0002 1420 168 96 10 62 2 64 5
06 535 336 21 0.63 0.0561 0.0095 0.0738 0.0123 0.0095 0.0003 0.0030 0.0001 457 363 72 12 61 2 60 2
07 480 320 18 0.67 0.0875 0.0103 0.1042 0.0111 0.0096 0.0003 0.0032 0.0003 1371 163 101 10 62 2 65 5
08 443 225 13 0.51 0.0911 0.0125 0.1105 0.0127 0.0096 0.0004 0.0034 0.0004 1448 162 106 12 61 2 68 8
09 407 241 19 0.59 0.0461 0.0066 0.0579 0.0081 0.0091 0.0003 0.0032 0.0004 / 261 57 & 59 2 64 7
10 328 192 16 0.59 0.0759 0.0197 0.0967 0.0247 0.0092 0.0004 0.0028 0.0001 1093 560 94 23 59 3 56 2
11678 429 30 0.63 0.0461 0.0059 0.0596 0.0075 0.0094 0.0002 0.0031 0.0002 / 241 59 7 60 1 62 5
12658 349 24 0.53 0.0501 0.0056 0.0639 0.0067 0.0095 0.0002 0.0035 0.0002 200 190 63 6 61 2 70 5
13 583 440 24 0.76 0.0680 0.0077 0.0836 0.0092 0.0095 0.0003 0.0031 0.0002 869 181 8 9 61 2 63 4
14 914 786 48 0.86 0.0508 0.0070 0.0652 0.0087 0.0093 0.0003 0.0029 0.0001 231 292 64 & 60 2 59 2
15 640 446 27 0.70 0.0566 0.0090 0.0730 0.0114 0.0094 0.0003 0.0029 0.0001 475 355 72 11 60 2 59 1
16 490 332 19 0.68 0.0657 0.0152 0.0825 0.0187 0.0091 0.0004 0.0028 0.0001 798 490 80 18 58 3 56 2
17 508 308 21 0.61 0.0540 0.0091 0.0675 0.0113 0.0091 0.0003 0.0028 0.0001 370 351 66 11 58 2 57 2
18 383 211 14 055 0.0563 0.0138 0.0721 0.0174 0.0093 0.0004 0.0029 0.0002 464 473 71 16 60 3 58 4

F2 EECRHLLMRX AT RN LEA2RDOS-1)A H B AL Z i HE
Table 2 Zircon Hf isotopic data of the Linzizong volcanic
rocks (12RD05-1) from Milashan, Tibet

'S AEEA/Ma Yo/ THE Lu'Hf HE'THE 426 (THE/THD), eu(0) em(t) TowMa Ton/Ma  fru
01 60  0.067763 0.002277 0.283098 0.000033 0.283095 11.5 12.8 225 315 -0.93
02 60 0.027092 0.001030 0.283155 0.000035 0.283154 13.5 148 136 181 -0.97
03 60 0.049256 0.001675 0.283197 0.000032 0.283195 150 163 77 87  -0.95
04 60  0.028112 0.001018 0.283015 0.000051 0283014 86 99 336 500 -0.97
05 60 0.061737 0.002108 0.283110 0.000043 0.283108 12.0 132 206 287 -0.94

06 60 0.043295 0.001505 0.283240 0.000038 0.283238 16.6 17.8 15 -12-0.95
07 60 0.036085 0.001306 0.283009 0.000041 0.283008 84 9.6 347 515 -0.96
08 60 0.056705 0.001982 0.283268 0.000054 0.283266 17.5 188  -26 <75 -0.94

09 60 0.028923 0.001039 0.283079 0.000035 0.283078 109 12.1 245 355 -0.97
10 60 0.043226 0.001405 0.283077 0.000022 0.283075 10.8 12.0 250 360  -0.96
11 60 0.041476 0.001297 0.283091 0.000050 0.283090 11.3 12.5 229 328 -0.96
12 60 0.062080 0.002138 0.283151 0.000028 0.283149 13.4 14.6 146 193 -0.94
13 60 0.027403 0.001056 0.283064 0.000036 0.283063 103 11.6 266 3890 -0.97
14 60 0.042899 0.001572 0.283072 0.000036 0.283070 10.6 11.9 258 372 -0.95
15 60 0.036897 0.001399 0.283023 0.000053 0.283021 8.9 10.1 328 483  -0.96
16 60 0.056579 0.002134 0.282977 0.000048 0.282975 7.2 85 402 590  -0.94
17 60 0.037729 0.001395 0.283072 0.000034 0.283070 10.6 11.9 257 372 -0.96
18 60 0.040574 0.001537 0.283123 0.000033 0.283121 124 13.7 184 256 -0.95
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Fig. 3 Geochemical diagrams of the Linzizong volcanic rocks from Milashan, Tibet
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Table 3 Whole-rock major, trace, and rare earth
elements data of the Linzizong volcanic rocks
(12RD05-1) from Milashan, Tibet

Mo oot R /107

Nb 9.2 Ho 0.11
TiO, 017 V Cs 25.7 Er 0.35
ALO, 1346 Cr Ba 227 Tm  0.07
Fe.,0, 056 Co 1 La 149  Yb 0.56
MnO 001 Ni 19 Ce 28.1 Lu 0.11
MgO 009 Cu 3 Pr 2.8 Hf 258
CaO 018 Zn 8 Nd 8.5 Ta 1.13
Na.0 190 Ga 13 Sm 1.3 Pb 439
K:O 598 Rb 334 Eu 0.2 Th 277
P.Os 006 Sr 160 Gd 0.8 U 47
AR 169 Y 4 Tb 0.11
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