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Zircon U-Pb geochronology, genesis for Nianbo Formation volcanic rocks of Linzizong
Group in the western part of Gangdese arc and its implication
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Abstract: The volcanic successions of the Linzizong Group are widely distributed along the Gangdese Arc, which
has been related to the northward subduction of the Neotethyan oceanic slab and subsequent collision between the
Indian and Eurasian continents. It is important to understand the change from subduction of oceanic slab to
continental collision. In this paper, new geochronology and geochemical data have been presented for the rhyolite
of the Nianbo Formation, which cropped from Jiesacuo of the Cuoqin region, western Gangdese Arc. Zircon U-Pb

dating suggests that they were generated at (59.2 + 0.7) Ma. The studied samples show high Y contents and low
La/Yb ratios, a remarkable Eu anomaly, and depletion in high field strength elements (HFSEs: e.g. Nb, Ta, Zr, Hf,
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and Ti), indicating that the rhyolite is a result of fractional crystallization of plagioclase and potash feldspar of the

primitive magma generated in a continental marginal arc. Additionally, the similarly variable concentration range

of K,O, Th, and other elements of the volcanics of the Nianbo Formation in western, middle, and eastern

Gangdese arc indicates that they originated from the same source. Considering previous studies, it is suggested

that the volcanic rocks of the Nianbo Formation of the Linzizong Group developed at the same period, triggered

by a rollback of the north-dip Neotethyan oceanic slab.

Key words: Gangdese Arc; Linzizong Group; Nianbo Formation; zircon U-Pb; rhyolite.
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Fig.1 Simplified map showing distribution of the volcanic rocks of Linzizong Formation in Gangdese arc, Tibet (a), and sketch

of the geological map of Jiesacuo area, Western Gangdese Arc (b)
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Fig.2 Field photo (a) and micrograph (b) of Nianbo Formation volcanics
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Fig.3 Zircon U-Pb concordia diagram of rhyolite for the Nianbo Formation of the Linzizong Group
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Table 1 U-Th-Pb isotopic composition of zircons from the volcanic rocks (D0246-1) of the Nianbo Formation, Linzizong Group, in Cuoqin area,
western Gangdese Arc

(ng/g) THU (Ma)
Pb  Th U 27pp/Ay +lo 26pp/2ty +lo py?y +1e Po/PfU tlo
1 4 84 111 0.76 0.06008 0.00666 0.00914 0.00028 59 6 59 2
2 6 110 151 0.73 0.05769 0.00612 0.00905 0.00044 57 6 58 3
3 20 329 547 0.60 0.06224 0.00181 0.00909 0.00012 61 2 58 1
4 4 79 95 0.83 0.05417 0.00646 0.00905 0.00032 54 6 58 2
5 4 85 115 0.74 0.05689 0.00514 0.00891 0.00027 56 5 57 2
6 9 206 255 081 0.05844 0.00249 0.00902 0.00017 58 2 58 1
7 7 162 189  0.86 0.06316 0.00429 0.00919 0.00028 62 4 59 2
8 12198 313 0.63 0.05793 0.00295 0.00912 0.00022 57 3 59 1
9 6 116 158  0.73 0.06272 0.00555 0.00906 0.00035 62 5 58 2
10 6 122 157 0.78 0.06287 0.00370 0.00918 0.00021 62 4 59 1
11 10 214 270  0.79 0.06073 0.00241 0.00927 0.00016 60 2 59 1
12 5 92 131 0.70 0.06171 0.00410 0.00914 0.00024 61 4 59 2
13 4 83 111 0.74 0.06285 0.00628 0.00895 0.00030 62 6 57 2
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(-3
/ Ma
(ng/g) THU (Ma)
Pb Th U W7pp2y + 1o 206pyy 238y + 1o Wpp2By + 16 2W6py,238y + 1o
14 6 114 171 0.67 0.05851 0.00421 0.00918 0.00021 58 4 59 1
15 4 74 115 0.64 0.06369 0.00516 0.00896 0.00032 63 5 58 2
16 8 185 206 0.90 0.06179 0.00367 0.00943 0.00020 61 4 61 1
17 4 79 109 0.73 0.06408 0.00481 0.00914 0.00025 63 5 59 2
18 2 40 59 0.68 0.07034 0.00683 0.00999 0.00039 69 6 64 2
19 6 113 149 0.76 0.05929 0.00371 0.00961 0.00022 58 4 62 1
20 5 108 128 0.85 0.06316 0.00637 0.00945 0.00032 62 6 61 2
[15]
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Table 2 Whole-rock major (%) and trace (nug/g) element contents of the Nianbo Formation volcanic rocks from Jiesacuo, western Gangdese Arc

D0629/1 D1378/1 D1406/15 D1546/17 D2395/17 D2395/27 D3513/8 GQDL/1 GQDL/2

SiO, 78.09 73.12 77.03 78.59 74.84 73.74 75.15 76.54 75.03

Al O3 13.06 14.09 12.44 11.87 13.28 13.92 13.22 12.49 12.74
Fe,0; 1.73 2.61 1.81 1.45 1.87 2.99 1.33 2.19 3.10
MgO 0.12 0.13 0.14 0.04 0.24 0.19 0.13 0.24 0.28
CaO 0.06 0.78 0.76 0.60 1.07 1.36 0.88 1.32 1.36
Na,O 2.36 3.76 3.16 2.9 3.54 3.33 3.62 3.46 2.82
K,O 2.84 4.89 4.17 3.39 4.21 3.09 4.09 3.15 3.06
P,05 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.04 0.03
MnO 0.02 0.09 0.04 0.04 0.04 0.09 0.01 0.05 0.09
TiO, 0.13 0.16 0.12 0.07 0.19 0.2 0.19 0.22 0.19
CO; 0.06 <0.10 <0.10 0.43 <0.10 <0.10 0.14 0.12 0.93
LOI 2.16 0.15 0.21 1.62 0.54 0.88 0.77 0.84 1.77

Total 100.65 99.90 100.00 101.02 99.95 99.92 99.55 100.66 101.40
Sc 5.7 4.7 3.9 43 4.0 9.1 6.5 7.0 7.9
\Y 6.4 6.9 7.2 2.1 8.9 6.4 9.7 13.8 13.4
Cr 3.2 4.5 4.0 4.8 4.8 1.9 3.0 3.8 6.0
Co 0.74 2.17 1.48 0.61 2.06 1.25 0.56 1.57 3.22
Ni 2.49 4.09 3.39 1.48 3.14 2.03 1.22 3.30 3.90
Ga 18.4 17.3 14.4 16.3 15.6 19.0 16.4 17.2 15.6
Cs 11.4 4.70 7.96 4.55 5.45 13.3 4.55 4.98 9.96
Rb 184 187 173 188 162 140 173 150 172
Ba 392 709 399 371 410 197 763 622 396
Th 15.4 10.1 38.1 15..2 10.5 13.6 8.08 14.4 17.1
18] 4.15 2.48 2.05 3.42 2.54 3.22 1.30 2.52 2.67
Nb 15.6 12.0 8.77 24.1 11.0 15.0 5.61 13.3 13.8
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D0629/1 D1378/1 D1406/15 D1546/17 D2395/17 D2395/27 D3513/8 GQDL/1 GQDL/2
Ta 4.19 1.07 1.04 3.23 1.72 2.26 1.09 3.17 2.19
La 443 40.3 26.6 21.0 30.2 329 28.8 35.9 28.1
Ce 86.4 81.0 56.9 43.6 58.1 64.5 57.2 71.3 55.9
Pb 18.2 30.5 24.9 24.8 28.7 44 .4 24.5 27.8 12.0
Pr 9.42 9.25 5.94 5.34 6.63 7.91 7.29 8.13 6.14
Sr 235 107 116 55.4 121 119 127 155 66.1
Nd 36.9 332 20.6 20.6 22.3 294 27.1 32.1 23.7
Zr 184 166 95.9 103 110 181 119 124 146
Hf 4.40 3.36 1.38 3.46 2.26 4.84 1.04 3.27 2.28
Sm 7.86 5.93 3.88 5.34 3.86 6.26 5.48 6.51 4.81
Eu 1.18 0.87 0.51 0.53 0.69 1.16 0.91 1.27 0.77
Gd 6.40 5.40 3.46 4.58 3.30 5.47 4.41 6.46 4.81
Tb 1.17 1.03 0.68 1.00 0.61 1.20 0.83 1.17 0.77
Dy 5.67 5.22 3.68 4.78 3.33 6.60 4.14 5.60 4.20
Y 36.2 27.7 22.5 32.8 20.4 36.5 20.8 38.5 25.5
Ho 1.42 1.21 0.90 1.31 0.84 1.59 0.94 1.50 0.99
Er 3.91 3.47 2.71 3.49 2.54 4.67 2.66 4.32 2.96
Tm 0.69 0.53 0.45 0.56 0.41 0.72 0.39 0.65 0.46
Yb 4.14 3.38 2.98 3.70 2.78 4.56 2.52 4.18 2.93
Lu 0.70 0.52 0.44 0.63 0.44 0.68 0.37 0.64 0.49
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from Eastern, Middle, and Western Gangdese Arc (Data from references [7, 12, 27-31])
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