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Geochemical characteristics and zircon U-Pb age of the plagiogranite
in Gaize ophiolite of central Tibet and their tectonic significance
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Abstract: Located in central Tibet, the Gaize ophiolite is a key element within the middle part of the Bangong
CoNujiang suture zone, marking the boundary between the Lhasa and Qiangtang blocks. It is a tectonic
mélange consisting of numerous blocks of mantle peridotite, mafic lavas, isotropic gabbro and plagiogranite, in
which, the genesis and tectonic setting of the plagiogranite is important in discussing the evolution of the Ban-
gong Co-Nujiang suture zone. Based on detailed studies of field geological background and petrographical fea-
tures, the authors selected some samples to analyze the whole-rock content of major elements, trace elements and
rare earth elements and determine the ages of zircons separated from the plagiogranite by La-ICP-MS U-Pb
method. The results show that the plagiogranite crops out as dykes intruding into gabbro, basalt and basaltic an-
desite with no thermal aureole along the boundary between the plagiogranite and associated lavas comprising

basalt and basaltic andesite. The plagiogranite is mainly composed of quartz and plagioclase with granitice tex-
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ture. The content of SiO, is high, varying in the range of 72. 18 % ~74.55% with the Mg® of 42, and the con-
tent of Na,O and K,0 is 1.30% ~3.13% and 0.26% ~0.67%, respectively, with high Na,O/K,O ratios
ranging from 3.64 to 8.23. The chondrite normalized REE patterns of the plagiogranite are similar to those of
the associated lavas with flat pattern and weak negative anomaly of Eu (8Eux=0.82~0.95). La and Yb versus
SiO, correlations of the plagiogranite and associated lavas and isotropic gabbro reveal that the plagiogranite result-
ed from the magma remelting from the associated lavas. Like the associated lavas, the plagiogranite rocks have
island arc affinity with HFSE depletion and LILE (Sr, Rb) enrichment, and Nb, Ta and Ti negative anomalies
in chondrite-normalized plots indicate that these rocks might have originated in the suprasubduction zone setting.
Thus, the plagiogranite and the associated lavas are considered to be members of the SSZ-type ophiolite. The
grains of zircons separated from the plagiogranite are about 40 ~60 pm in length, with no residual old nuclear
and metamorphic edge but the development of banded structure. The values of Th/U between 0.32 and 1. 38
(higher than 0. 1) suggest that they are magmatic zircons. The average age of zircons in the plagiogranite is
189.8 +1.9 Ma, suggesting that the plagiogranite was formed in early Jurassic. The evidence of geochemistry
and U-Pb age supports the hypothesis that the subduction occurred at the early Jurassic period in Gaize area
within the middle part of the Bangong Co-Nujiang suture zone, earlier than the subduction in the Bangong Co
area within the western part of the suture where the activity took place in mid-Jurassic time, but later than the
subduction in the Dingqing area within the eastern part of the suture where the activity happened in late Trias-
sic. Combined with previous studies, the authors believe that the Bangong Co-Nujiang Tethys subduction started
from east to west during the late Triassic to Jurassic period.

Key words: plagiogranite; lava; ophiolite; zircon; Bangong Co-Nujiang suture; tectonic setting
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Table 1 Chemical composition wy % and trace element abundance wy 10 ° of plagiogranite and basalt
08087A 08087B 08087C 08087D 08087F 08087G 08087H 08087E 080871
SiO, 72.18 74.55 72.51 55.79 52.46 54.51 54.31 51.19 51.91
TiO, 0.23 0.24 0.26 1.01 0.83 1.05 1.07 0.78 0.78
ALO; 11.90 12.77 13.22 15.12 14.84 15.08 15.45 15.23 15.10
Fe,05 3.78 2.25 1.84 3.99 4.10 4.29 4.88 1.47 3.75
FeO 1.47 1.17 2.27 5.26 4.18 6.16 5.76 6.79 4.87
MnO 0.07 0.05 0.07 0.16 0.14 0.17 0.17 0.14 0.15
MgO 0.93 1.25 1.33 5.11 7.31 5.55 5.67 7.78 8.02
CaO 6.27 2.49 3.48 8.87 12.14 8.90 8.76 11.72 10.32
Na,O 1.30 3.13 2.44 2.01 1.70 1.52 1.40 2.00 2.24
K,O 0.26 0.38 0.67 0.07 0.09 0.12 0.12 0.10 0.11
P,0s 0.04 0.05 0.05 0.09 0.07 0.09 0.10 0.07 0.06
CO, 0.00 0.00 0.00 0.36 0.91 0.27 0.33 0.80 0.33
1.35 1.46 1.48 2.30 2.17 2.31 2.39 2.18 2.04
99.78 99.79 99.62 100. 14 100. 94 100.02 100.41 100.25 99.68
La 4.20 4.32 5.74 6.69 4.71 5.72 5.92 4.52 4.80
Ce 8.58 9.10 11.69 13.88 8.99 11.32 11.84 8.36 8.89
Pr 1.78 1.81 2.13 1.93 1.23 1.58 1.69 1.16 1.15
Nd 5.60 5.63 7.24 9.64 6.52 §.01 8.58 5.90 5.86
Sm 1.26 1.23 1.74 2.71 2.17 2.38 2.69 1.90 1.87
Eu 0.45 0.39 0.53 1.03 0.78 0.88 0.93 0.75 0.69
Gd 1.65 1.54 2.21 3.6l 2.98 3.206 3.56 2.68 2.50
Th 0.36 0.31 0.45 0.74 0.63 0.67 0.76 0.56 0.53
Dy 2.06 1.90 2.84 4.22 3.69 3.94 4.35 3.33 3.16
Ho 0.44 0.43 0.6l 0.90 0.77 0.82 0.90 0.69 0.64
Er 1.43 1.31 1.99 2.56 2.18 2.36 2.59 1.99 1.82
Tm 0.24 0.23 0.33 0.47 0.41 0.42 0.48 0.37 0.35
Yb 1.79 1.61 2.44 2.87 2.54 2.72 3.20 2.46 2.23
Lu 0.31 0.27 0.40 0.38 0.32 0.36 0.41 0.32 0.29
Y LREE 21.87 22.47 29.07 35.88 24.41 29.89 31.65 22.58 23.25
> HREE 8.26 7.59 11.26 15.75 13.52 14.56 16.25 12.40 11.51
> REE 30.13 30.06 40.33 51.63 37.93 44.45 47.90 34.98 34.76
LREE HREE 2.65 2.96 2.58 2.28 1.81 2.05 1.95 1.82 2.02
oEuy 0.95 0.86 0.82 1.01 0.94 0.96 0.92 1.01 0.97
La Yb y 1.59 1.81 1.59 1.57 1.25 1.42 1.25 1.24 1.45
Gd Yb y 0.75 0.77 0.73 1.02 0.94 0.97 0.90 0.88 0.91
La Sm y 2.10 2.21 2.08 1.55 1.36 1.51 1.39 1.49 1.61
Cs 3.32 1.40 1.99 0.00 0.00 0.00 0.00 0.00 0.00
Rb 8.30 9.70 19.90 2.60 2.30 4.50 4.30 2.90 3.30
Sr 242.90 118.90 149.80 169.37 161.60 210.74 211.37 152.15 143.54
Ba 134.55 119.36 140.34 27.00 21.20 33.10 42.50 28.90 24.90
Ga 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nb 1.50 1.65 1.56 0.87 0.80 1.15 1.15 0.61 0.84
Ta 0.21 0.21 0.22 0.08 0.08 0.14 0.09 0.07 0.10
Zr 51.80 73.40 62.10 72.88 51.60 70.34 69.90 47.52 52.15
Hf 2.67 3.63 3.36 5.66 4.25 5.87 5.86 3.89 4.18
Th 2.95 2.14 2.16 0.48 0.36 0.70 0.60 0.34 0.47
\% 0.00 0.00 0.00 298.20 289.66 322.69 316.93 272.07 257.46
Cr 0.00 0.00 0.00 27.90 138.20 21.70 24.90 159.80 250.50
Co 0.00 0.00 0.00 17.92 28.83 22.90 20.67 24.16 28.62
Sc 0.00 0.00 0.00 28.89 43.75 39.04 38.27 35.88 38.24
U 0.43 0.44 0.52 0.00 0.00 0.00 0.00 0.00 0.00
Y 13.87 11.76 16.92 24.06 20.36 21.66 24.47 18.41 17.50
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Fig. 6 Cathodoluminescence image of the zircon from plagiogranite the circle and the numeral represents the test location
and serial number respectively
2
Table 2 Dating data of zircons from plagiogranite
wp 1070 Ma
Th U

238U 232Th 2()7Pb leﬁpb 1o 207Pb 235U 1o leﬁpb 238U 1o 2(]7Pb ZUGPb 2(]7Pb 235U 21)6Pb 238U
87A-01 549.08 251.08 0.46 0.04853 0.00192 0.19707 0.00761 0.02944 0.00028 125 72 183 6 187 3.5
87A-03 1261.79 1310.55 1.04 0.05090 0.00171 0.21833 0.00714 0.03110 0.00027 236 59 201 6 197 3.5
87A-06 504.59 284.53 0.56 0.05077 0.00196 0.21531 0.00811 0.03075 0.00029 230 70 198 7 195 3.5
87A-08 954.83 1317.82 1.38 0.05245 0.00190 0.21244 0.00751 0.02937 0.00027 305 64 196 6 187 3.5
87A-09 355.94 216.58 0.61 0.04891 0.00215 0.19904 0.00854 0.02951 0.00030 144 80 184 7 187 3.5
87A-11 1058.77 388.63 0.37 0.05252 0.00181 0.21744 0.00729 0.03002 0.00027 308 60 200 6 191 3.5
87A-12 452.42 266.64 0.59 0.04821 0.00198 0.20014 0.00801 0.03010 0.00030 110 73 185 7 191 3.5
87A-13 343.62 201.63 0.59 0.05252  0.00233 0.21438 0.00927 0.02960 0.00031 308 80 197 8 188 3.5
87A-14 592.74 572.98 0.97 0.04886 0.00199 0.20076 0.00798 0.02980 0.00030 141 74 186 7 189 3.5
87A-15 461.34 192.22 0.42 0.05010  0.00233 0.20491 0.00929 0.02966 0.00033 200 85 189 8 188 3.5
87A-16 633.77 539.14 0.85 0.04927 0.00222 0.20050 0.00883 0.02951 0.00032 161 8 186 7 187 3.5
87A-18 284.61 152.17 0.53 0.04799 0.00228 0.19989 0.00930 0.03020 0.00032 99 85 185 8 192 3.5
87A-20 765.68 245.03 0.32 0.05037 0.00180 0.20641 0.00719 0.02972 0.00027 212 64 191 6 189 3.5

lo
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suggesting that the Bangong-Nujiang Tethys Ocean was opened at least from late

a—Re depleted model age trp =238 * 7 Ma of Donggiao ophiolite Shi et al .
Wang et al. 2002 Wang et al. 2002 Ren and Xiao 2004
Permian-early Triassic b—in Dingqing area eastern part of the Bangong-Nujiang suture the subduction of the Bangong-Nujiang Tethys Ocean
took place in late Triassic Jiang et a/. 2009 Qiangbazhaxi et al/. 2009
duction of the Bangong-Nujiang Tethys Ocean took place in early Jurassic 189.8 = 1.9 Ma
middle part of the Bangong-Nujiang suture Hu 1990  d—in Bangong area of Ritu County western part of the Bangong-Nujiang suture subduc-
tion of the Bangong -Nujiang Tethys Ocean started before Middle Jurassic Shi 2007  e—during the late Jurassic and early Cretaceous period the

c—in Gaize area middle part of the Bangong-Nujiang suture the sub-
Meanwhile subduction happened in Donggiao area

Bangong-Nujiang suture was formed completely
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