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Peng Z M,Geng Q R,Zhang Z,Cong F. Zircon LA-ICP-MS U-Pb ages and geochemical characteristics of rhyolite in Nagqu
area, Tibet. Geological Bulletin of China, 2011,30(7):1050-1059

Abstract: This paper reports LA—ICP—MS zircon U—Pb ages of rhyolite from Middle—Late Jurassic Lagongtang Formation in Nagqu
area, Tibet. The age of rhyolite is 116.6£0.81Ma,regionally consistent with the age of Early Cretaceous Duoni Formation and Zelong
Group , which indicates products of the same geological event and suggests that this volcanic rock does not belong to Lagongtang For-
mation, and should unconformably overlie Lagongtang Formation. The average SiO, content of rhyolite is 71.01% ,with the enrich-
ment of Rb and Th and the depletion of P, Eu and Ti. The &y (f) values are concentrated on —0.030~2.277, 0.75 on average ,with
the corresponding Ty crustal model ages being 682~782Ma and 1015~1175Ma, larger than the formation age of the rhyolite. The
rhyolite is characterized by syncollision volcanic rock instead of by traditional island—arc volcanic rock.The authors hold that there exist
two kinds of possible tectonic environments: The Bangong Co—Nujiang Tethys subduction had ended and entered into the conti-
nent—continent collision stage, and the collision between Qiangtang massif and Lhasa block began; the Bangong Co—Nujiang Ocean
had not been completely closed, the collision between residual ocean and Lhasa block occurred, and during the collision, the lower
crust continuously thickened and experienced partial melting to form acid rhyolite.

Key words: Nagqu area, Tibet; Bangong Co—Nujiang Ocean;zircon LA-ICP—MS U—Pb age ; geochemistry ; Hf isotopic composition
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Table 1 Zircon LA-ICP-MS U-Th-Pb isotope dating results of rhyolite in Nagqu area, Tibet
U WA % A W &R E /Ma

s /10°  /10° o *7pb/**Pb *pb/ U 2%pp/ =y *pb/ U 2%pp/ PRy *7pb/*Pb
1.1 446 546 08167 0.2020+0.0264 0.4456+0.0480 0.0185+0.0007 374+33.7 118+4.0 2842+214.8
2.1 2811 3510 0.8009 0.0501+0.0012 0.1279+0.0029 0.0184+0.0001 122+2.6 118+0.9 211+53.7
3.1 118 125  0.9461 0.1161+0.0089  0.2927+0.0236  0.0188+0.0004 260+18.6 120+2.5 1898+138.9
4.1 2288 952 24032 0.0452+0.0017 0.1062+0.0040 0.0170+0.0002 103+3.7 108+1.1

51 1632 2187 0.7462 0.0992+0.0031 0.2561+0.0084 0.0185+0.0002 232+6.8 118+1.2 1610+63.4
6.1 498 508 0.9805 0.0522+0.0043 0.1298+0.0095 0.0183+0.0002 124+8.5 117+1.5 300+186.1
7.1 402 690  0.5828  0.0503+0.0027 0.1230+0.0063  0.0178+0.0002 118+5.7 114+1.4 209+124.1
8.1 630 1059 0.5951 0.0514+0.0018 0.1312+0.0048  0.0184+0.0002 125443 117+1.2 257+83.3
9.1 445 350 1.2714  0.0492+0.0035 0.1229+0.0099 0.0178+0.0003 118+9.0 114+2.0 167+155.5
10.1 483 727  0.6640  0.0503+0.0024 0.1270+0.0061  0.0182+0.0002 121+£5.5 116£1.6 209+111.1
11.1 621 537  1.1569 0.1102+0.0080 0.3026+0.0247 0.0184+0.0003 268+19.2 117+2.0 1803+131.8
12.1 586 413 1.4186 0.0467+0.0025 0.1118+0.0059  0.0174+0.0002 108+5.3 11114 353x131.5
13.1 152 261 0.5821 0.4188+0.1861 0.6138+0.0629 0.0179+0.0011 486+39.6 115+6.9 3989+723.7
14.1 396 646  0.6123  0.0491+0.0026  0.1125+0.0058  0.0165+0.0002 108+5.3 106+1.5 154+119.4
15.1 380 649  0.5856  0.0504+0.0023  0.1278+0.0057  0.0184+0.0002 122+5.1 118+1.4 213+108.3
16.1 386 451  0.8559 0.0486+0.0024 0.1237+0.0061  0.0183+0.0002 118+5.5 117+1.4 128+114.8
17.1 637 625 1.0194  0.0447+0.0026 0.1118+0.0063  0.0183+0.0003 108+5.8 117+1.6

18.1 681 613 1.1097  0.0525+0.003  0.1327+0.0075  0.0183+0.0003 127+6.8 117+1.9 306+131.5
19.1 358 629  0.5687 0.0478+0.0028 0.1113+0.0066  0.0168+0.0002 107+6.0 107+1.5 100£133.5
20.1 147 182 0.8041 0.0656+0.0057 0.1596+0.0134  0.0182+0.0004 150+11.7 116+£2.3 794+176.8
21.1 489 364  1.3439 0.0548+0.0038  0.1252+0.0085 0.0169+0.0003 120+7.6 108+1.7 467+157.4
221 287 235 1.2245 0.0573+£0.0043  0.1423+0.0105  0.0183+0.0004 135+9.4 117+2.7 502+162.9
23.1 132 148  0.8920 0.1613+0.0047 0.1000+0.3099  0.4520+0.0033  2444+28.4 2404+14.6 2469+48.6
241 1137 766 1.4852  0.0458+0.0022 0.1137+0.0057  0.0179+0.0002 109+5.2 11513

25.1 264 627  0.4207 0.0574+0.0042 0.1473+0.0107 0.0186+0.0003 140+9.5 119+2.1 506+156.5
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Table 2 Hf Isotopic data of zircons from rhyolite in Nagqu area, Tibet

ki VSHE/YTHE 26 Sy b/ TTHE 20 VS u/MTHE 20 R/ Ma  eud0)  em®  Tom  Tomz  frwmr

1.1 0.282764 0.000049 0.021173  0.000076  0.000797  0.000002 11844.0  -0.284 2.249 688 1034 -0.976
2.1 0.282714 0.000030  0.043280  0.000530 0.001581 0.000018 118+0.9  -2.052 0.419 774 1150 -0.952
31 0.282743  0.000025 0.050449 0.001422 0.001817  0.000049 120+2.5  -1.026 1.449 737 1086 -0.945
41 0.282703  0.000028  0.046359  0.000425 0.001717 0.000015 117+¢1.5  -2.441 -0.003 793 1176 -0.948
5.1 0.282731 0.000029 0.078453  0.000865 0.002693  0.000032 114+1.4 -1.451 0.848 773 1117 -0.919
6.1 0.282736  0.000034 0.036347 0.000130 0.001302  0.000005 117+¢1.2  -1.274 1.197 737 1099 -0.961
7.1 0.282709 0.000022 0.037717 0.000218 0.001384  0.000008 116+1.6  -2.229 0.213 777 1161 -0.958
8.1 0.282773  0.000045 0.032645 0.000086 0.001186 0.000004  106+1.5 0.035 2.277 682 1015 -0.964
9.1 0.282737 0.000039 0.078896  0.000419 0.002783  0.000011 118+1.4 -1.238 1.139 766 1104 -0.916

10.1 0.282731 0.000030  0.029039  0.000096 0.001061  0.000003 117+¢1.4  -1.451 1.039 739 1110 -0.968
11.1 0.282731 0.000036 0.034373  0.000254 0.001273  0.000009 117+¢1.9  -1.451 1.022 744 1111 -0.962
12.1 0.282708 0.000044 0.043874 0.000179 0.001615  0.000006 107+1.5  -2.264 -0.030 783 1164 -0.951
13.1 0.282735 0.000039 0.057061  0.000293  0.002035 0.000011 108+1.7  -1.309 0.917 753 1105 -0.939
14.1 0.282763  0.000039 0.107323  0.000780 0.003812 0.000027  115+1.3  -0.319 1916 749 1051 -0.885

T 20(0) v&u(t) Town  Tone ofrwre TE AR S48 TC S5 H 19 28 30357 1
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Table 3 Composition of major elements, REE and trace elements for rhyolite in Nagqu area, Tibet

FE &5 BD09-66-1 BD09-66-2 BD09-66-3 BD09-66-4 BD09-66-5 BD09-66-6 BD09-66-7 BD09-66-8 BD09-66-9
Si0, 72.76 69.82 70.70 71.40 71.76 72.69 70.66 69.48 69.82
ALO; 13.01 12.68 13.65 13.61 13.16 13.20 13.33 11.95 13.63
Fex05 3.00 6.86 3.85 3.90 3.75 3.00 3.82 7.88 4.30
FeO 0.31 0.50 0.29 0.34 0.39 0.24 0.51 0.49 0.47
CaO 0.13 0.12 0.24 0.12 0.25 0.18 0.19 0.12 0.12
MgO 0.16 0.21 0.26 0.22 0.21 0.22 0.26 0.15 0.27
K.0 5.80 6.52 6.12 6.79 5.05 6.40 6.98 6.40 5.99
Na,O 3.17 2.42 3.01 2.78 3.94 3.00 2.47 237 3.27
TiOz 0.23 0.23 0.31 0.23 0.28 0.25 0.27 0.18 0.30
P-0s 0.03 0.03 0.05 0.03 0.05 0.04 0.04 0.02 0.05
MnO 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.01
LOI 0.60 0.62 0.99 0.72 0.67 0.74 0.85 0.56 1.01
Total 99.20 100.02 99.47 100.15 99.52 99.96 99.38 99.61 99.24
MgTx 8.65 5.31 10.99 9.24 9.04 11.77 10.51 3.41 9.98
TFeO 3.01 6.67 3.76 3.85 3.77 2.94 3.95 7.58 434
La 78.10 92.80 91.40 78.20 64.20 75.20 67.80 98.70 111.00
Ce 153.00 178.00 155.00 152.00 131.00 148.00 132.00 171.00 200.00
Pr 18.20 20.50 19.70 17.80 14.50 18.00 15.50 24.10 24.80
Nd 66.30 72.30 71.80 63.50 52.30 65.20 56.50 86.70 90.60
Sm 11.80 11.80 12.30 11.50 9.49 11.70 10.50 14.50 15.80
Eu 0.39 0.41 0.49 0.39 0.34 0.39 0.39 0.36 0.53
Gd 9.85 8.53 10.80 9.53 7.98 9.98 9.70 10.70 13.00
Tb 1.52 1.09 1.92 1.52 1.31 1.66 1.87 1.65 2.00
Dy 7.90 5.07 11.20 8.09 7.16 9.25 10.90 8.44 11.00
Ho 1.40 0.90 2.23 1.47 1.31 1.76 2.19 1.54 213
Er 4.54 2.75 6.62 4.81 4.10 5.52 6.58 4.57 6.52
Tm 0.69 0.47 1.11 0.75 0.65 0.85 1.06 0.74 1.03
Yb 4.55 3.40 7.04 5.10 4.28 5.72 6.98 4.61 6.84
Lu 0.70 0.54 1.10 0.79 0.68 0.92 1.09 0.74 1.10
SEu 0.11 0.12 0.13 0.11 0.11 0.11 0.12 0.08 0.11
(La/Yb)n 11.60 18.44 8.77 10.36 10.14 8.88 6.56 14.47 10.97
XREE 358.95 398.56 392.71 355.45 299.29 354.15 323.06 428.34 486.35
LREE/HREE 10.52 16.52 8.35 10.09 9.90 8.93 7.00 11.99 10.15
Li 32.50 27.30 30.00 34.20 23.70 30.70 45.50 17.50 33.90
Be 3.82 2.57 7.61 2.25 1.62 3.04 4.07 3.10 2.01
Sc 4.22 4.36 5.52 435 3.93 4.10 5.09 3.06 5.68
A% 21.20 18.30 21.90 17.40 21.00 14.50 19.40 19.50 24.20
Ni 4.36 497 3.41 3.01 4.86 2.98 5.20 5.36 6.06
Ga 22.00 21.60 22.50 23.30 20.90 23.30 25.00 17.60 22.40
Rb 335.00 381.00 329.00 365.00 269.00 380.00 381.00 347.00 340.00
Y 39.20 23.10 64.00 44.50 38.30 49.70 62.00 42.60 62.00
Nb 36.40 25.30 34.40 27.30 32.30 38.60 36.70 29.60 35.30
Ba 293.00 308.00 320.00 348.00 306.00 586.00 349.00 373.00 280.00
Hf 12.00 14.20 15.80 11.70 14.80 12.20 15.60 14.30 14.10
Ta 2.68 2.44 2.52 222 2.52 2.89 2.72 2.42 2.50
Th 45.40 42.60 42.40 37.60 40.20 44.40 42.40 41.40 41.10
U 3.17 4.25 3.75 3.76 3.14 3.77 4.51 4.47 4.64
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