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Fig. 1 Tectonic subdivision of the Qinghai—Xizang( Tibet) Plateau (a) and simplified geological map

of the Gelegear area, Gaize (b)
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BNSZ—Bangong—Nujiang Suture Zone; LSSN— Longmucuo—Shuanghu Suture Zone; JSSZ—]Jinshajiang Suture Zone. 1—Ophiolite Unit; 2—

Kangtuo Formation; 3—Qushenla Formation ; 4—Shamuluo Formation; 5— Sewa Formation; 6— Mugagangri Group; 7—Granite ; 8—Gabbro; 9—

Structual belt of Sourthern Qiangtang; 10—Bangong—Nujiang Suture; 11—Ophiolite Melange Belt of Dongcuo; 12—Tectonic Unit of Mugagangri

Group; 13—Tectonic Unit of Monoclinie; 14—Fault; 15—Sample Site
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Fig. 2 Fields and microp hotographs of the Gelegeargabbro in Gaize
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(‘a) The photo of the boundary line between the Gabbro and the Mugagangri Group; (b) the intrusive contact relationship between the Gabbro and the

rock block of the Mugagangri Group; (c¢), (d) The outcrops of the Gabbro; (e), (f) The gabbro texture,the granular edge of pyroxene developed

ouralite; (g) , (h) medium to coarse grained gabbro texture, plagioclase developed sericitization, pyroxene granules in amphibole. Py—Pyroxene;

Pl—Plagioclase; Amp—Amphibole; Mt—Magnetite

B3 W A ) S Bl R I i 1 BAR A OB IR R

Fig. 3 Cathodoluminescence( CL) images of zircon from the Gelegear gabbro in Gaize
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Table 1 LA-ICP-MS Zircons U-Pb data of the Gelegear gabbro in Gaize
JLE G M IE [ 32 LL AE [F) 3 2R 4F e (Ma)
bl
Th n(ZOfbe) n(Z()7Pb) n(szb) n(ZOfbe) n(’l()7 Pb)
o L e N e 20y W) | a(RU) | () | R
B (%)
X106 W | +lo | WE | xlo | W | sl | W | xlo| W | 1o
2-1 | 288.23 | 288 | 643 | 0.45 | 0.01990 [0.00027| 0.16842 |0.00505| 0.06148 |0.00185| 127.0 4 158.0 4 78
2-2 1 709.55 | 710 |1490| 0.48 | 0.01914 |0.00061 | 0.13477 |0.00281| 0.05107 [0.00060| 122.2 3 128.4 3 95
2-3 [ 184.77 [ 185 | 355 | 0.52 | 0.01907 |0.00047 | 0.13010 [0.00397 | 0.04958 |0.00127| 121.8 | 4 | 124.2 | 4 98
24 11514.57|1515] 207 | 7.32 | 0.19302 |0.00196| 2.08883 |0.02240| 0.07846 |0.00027| 1137.7 7 1145.1 7 99
2-5 | 481.55 | 482 [ 463 | 1.04 | 0.01934 |0.00044 | 0.13329 |0.00382| 0.05002 |0.00093| 123.5 3 127.1 3 97
2-6 | 389.35 | 389 | 243 | 1.60 | 0.01930 |0.00067| 0.15351 [0.00722| 0.05768 [0.00180| 123.2 6 145.0 6 83
27 | 150.21 | 150 | 196 | 0.77 | 0.01954 [0.00059| 0.13785 |0.00956| 0.05104 |0.00281| 124.8 | 9 | 131.1 | 9 95
28 | 75.89 | 76 | 139 | 0.54 | 0.01900 |0.00059| 0.12827 |0.00308| 0.04917 |0.00142| 121.3 3 122.5 3 99
29 1359.63 | 360 [ 220 | 1.63 | 0.01948 ]0.00052| 0.17529 |0.01170| 0.06467 |0.00311| 124.4 10 164.0 10 72
2-10| 441.17 [ 441 | 18 |24.6 | 0.14599 |0.00253| 1.40616 [0.02882| 0.06983 [0.00079| 878.4 | 12 | 891.5 | 12 | 98
21| 6.59 | 7 | 112 0.06 | 0.01939 |0.00145| 0.14307 [0.02603| 0.05232 [0.00596| 123.8 | 23 | 135.8 | 23 | 90
2-12| 2.73 3 41 |0.07 | 0.02427 ]0.00121| 0.17967 |0.01695| 0.05345 [0.00353| 154.6 15 167.8 15 91
2-13 |1 671.72 | 672 | 459 | 1.46 | 0.01924 |0.00029 | 0.12863 |0.00200| 0.04860 |0.00056| 122.8 2 122.9 2 99
2-14] 65.30 | 65 | 79 |0.83 | 0.01942 |0.00072| 0.13814 [0.00926| 0.05141 |0.00254| 124.0 | 8 | 131.4 | 8 94
2-151310.77 | 311 | 311 | 1.00 | 0.01915 [0.00079 | 0.13327 |0.00697 | 0.05048 |0.00167| 122.3 6 127.0 6 96
2-16 | 123.99 | 124 | 146 | 0.85 | 0.01928 |0.00029 | 0.13814 |0.00461| 0.05192 |0.00152| 123.1 4 131.4 4 93
2-17 | 141.29 | 141 | 28 | 5.04 | 0.01917 |0.00032| 0.14002 |0.00558| 0.05317 |0.00214| 122.4 5 133.1 5 91
2-18| 173.49 [ 173 | 158 | 1.10 | 0.01770 |0.00108| 0.20694 [0.01868| 0.08463 [0.00252| 113.1 | 16 | 191.0 | 16 | 48
2-19| 5.41 5 26 | 0.21 | 0.01873 |0.00049 | 0.17913 |0.01587| 0.06943 |0.00613| 119.6 14 167.3 14 66
220 30.72 | 31 82 10.37 | 0.01947 |0.00066| 0.12976 |0.01047| 0.04811 |0.00231| 124.3 9 123.9 9 99

T RIS ST 2 T D1154-N1-7

L, A 2k, JOBOR S A2 A, RIR A R IR X
(I 7a) , SRS B R L0 R oA, R L0
RS . MBS b A SR R o R ik

n(ZOGPb)/n(”gU)

136
0.023]

132
0.0211 3128

2

X

w124
0.019] 5

;120
0.017]

116
0.015 s ! ! . ! . . 112
0.07 0.09 0.1 0.3 0.15 0.17 0.19 021

n(*""Pb)/n(**U)
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~1.01,Eu fl Ce ZFLGHY 77 7% .
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Fig. 4 Concordia plot and weighted U-Pb age mean of the zircon from the Gabbro in Gelegeaer, Gaize
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Table 2 Major( % ) and trace elements( pg/g) compositions of the Gelegear gabbro in Gaize

HOLIR WA
SRS P36-9H1 P36-9H2 P36-11H1 P36-11H2 P36-12H1 P36-16H1 P36-16H4
Si0, 51.86 51.66 51.60 53.28 52.59 50.67 51.59
TiO, 0.84 0.87 0.81 0.80 0.78 0.92 0.89
Al, 04 16.09 16.07 15.73 15.59 15.39 16.83 16.67
Fe, 05 1.10 1.10 1.08 1.05 1.08 1.13 1.09
FeO 6.22 6.26 6.12 5.95 6.14 6.38 6.17
MnO 0.24 0.20 0.22 0.21 0.22 0.20 0.22
MgO 3.53 3.23 3.36 3.31 3.20 3.25 3.22
CaO 8.94 9.09 8.34 8.06 7.83 8.81 8.05
Na, 0 3.78 3.85 3.82 3.59 3.70 3.64 3.74
K,0 0.39 0.26 0.32 0.34 0.33 0.44 0.67
P, 05 0.15 0.17 0.15 0.09 0.12 0.16 0.17
LOI 5.65 5.83 6.48 5.13 7.06 6.23 6.17
Total 98.79 98.59 98.02 98.41 98.43 98. 64 98. 64
Rb 15.34 9.36 12.04 11.64 8.60 11.65 20.04
Sr 381.30 376.90 332.30 305.10 407.50 368.40 358.20
Ba 146.70 121.30 150. 10 154.00 174.70 153.70 192.80
Th 1.77 1.05 1.89 1.82 1.37 2.13 2.77
U 0.41 0.32 0.40 0.43 0.36 0.60 0.53
Nb 4.29 3.78 4.17 4.02 3.47 3.95 4.16
Ta 0.26 0.23 0.24 0.24 0.18 0.23 0.27
Zr 79.04 84.19 59.27 56.23 72.06 57.33 73.04
Hf 2.21 2.28 1.87 1.82 2.37 1.82 2.28
Co 26.62 25.70 25.73 23.77 23.64 25.75 24.05
Ni 12.16 11.20 10.48 15.51 10. 82 11.49 9.29
Cr 20.10 28.95 19.37 24.47 16. 66 21.28 16.50
v 259.40 276.50 254.80 243.40 220.60 284.40 271.30
Sc 27.33 27.02 28.09 27.48 24.78 31.52 26.24
Cs 0.44 0.24 0.76 0.49 0.33 0.43 0.44
Ga 19.48 19.99 19.54 18.77 17.15 20.04 19.99
Cu 31.82 45.07 44.55 34.29 33.41 50.21 47.82
Pb 3.35 2.92 3.24 3.16 3.06 2.78 3.04
Zn 90.35 86.10 86.50 79.46 83.85 84.57 85.69
La 9.76 9.33 10.57 8.93 9.75 10.21 11.32
Ce 21.44 20.89 23.20 20.12 22.63 22.66 24.08
Pr 2.70 2.81 3.10 2.74 3.02 3.02 3.17
Nd 12.00 13.23 14.04 12.58 13.29 13.82 14.09
Sm 2.91 3.43 3.70 3.27 3.22 3.51 3.54
Eu 1.06 1.18 1.16 1.08 0.98 1.19 1.18
Gd 3.41 4.07 4.31 3.98 3.70 4.18 4.15
Th 0.57 0.68 0.73 0.69 0.65 0.74 0.68
Dy 3.62 4.48 4.74 4.51 4.18 4.61 4.43
Ho 0.76 0.96 0.98 0.94 0.86 0.95 0.94
Er 2.22 2.73 2.88 2.73 2.56 2.75 2.73
Tm 0.33 0.40 0.42 0.40 0.39 0.40 0.40
Yb 2.26 2.75 2.85 2.65 2.66 2.60 2.64
Lu 0.34 0.40 0.42 0.40 0.40 0.39 0.40
Y 20.84 25.93 26.91 25.30 24.12 25.72 25.11
Ti 5930.00 5974.00 5866.00 5455.00 5016.00 6589. 00 6522.00
SREE 63.37 67.33 73.10 65.02 68.30 71.02 73.76
LREE/HREE 3.69 3.09 3.22 2.99 3.43 3.28 3.50
(La/Yb) 3.09 2.43 2.66 2.42 2.63 2.82 3.07
d3Eu 1.03 0.96 0.89 0.91 0.87 0.95 0.94
3Ce 1.01 0.99 0.98 0.99 1.01 0.99 0.97
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FERI N B (25 84155, 2008 ) 3 2 00 B 4 4 X
[ 121 ~ 106Ma 1) 2 52 11 4 AL B TN A 45 (Li
Jinxiang et al. ,2011) , £ EFRHFES) S Pl 7R A
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5 M5S0 Mg — i
F- 40 ( Atherton et al. ,1993) , Wi#% 3 X Pl /R #E K &
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and contamination of the Gelegear gabbro in Gaize:

La/Yb—Th/Ta and Ta/Yb—Th/Yb

T Ce/Pb =25 + 5 ( Hofmann et al. ,1986) , #%
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LA-ICP-MS Zircon U-Pb Dating, Geochemistry and Tectonic
Implications of the Gelegear Gabrro at the Sourthern Edge
of Qiangtang Terrance, Gaize, Xizang( Tibet)
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2) State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation ,Chengdu University of Technology ,Chengdu ,610059 ;
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Abstract: Bangong Co—Nujiang River ( Bangong Lake—Nujiang River) suture is one of the largest sutures in
the Qinghai—Xizang (Tibet) Plateau and it is situated between the Qiangtang terrance and the Lhasa terrance.

With its complex tectonic settings ,there are existed many disputes on the Bangong Co—Nujiang River suture,
especially in Gaize area, which are mainly about two basic and key issues, which restrict our researches on the
geological settings and the evolution of the Xizang. They are the polarity of subduction and the timing of opening.

Based on the petrology, geochemisiry and chronology of the Gelegear gabbro in Gaize area, we focus on its
formation age , petrogenesis, tectonic settings and the evolution process of the subduction to closing.

The gabbro sample separation and target preparation of zircons was carried out at the Lab Test Center of the
Hebei Institute’ s Regional Geology & Mineral Survey. The samples were processed by contaminant free crushing.
The zircon grains were obtained by selection under a binocular eyepiece after magnetic and electrical separation.
Representative zircon grains were then selected for target preparation, and transmission and reflected light
photography was used to investigate the zircons by cathode luminescence. Zircon U-Pb dating was performed by LA-
ICP-MS at the Mineral Resource Institute of the Chinese Academy of Geological Sciences,with a Newwave UP 213
laser ablation system and the FinniganNeptune; U, Th, Pb, and other elements had an integration time of 20s.
Data processing was performed using Isoplot 3. 0 software and the data was with a high concordance degree was
eliminated.

The major elements testing is in School of Geosciences and Info-Physics, Central South University. It used
powder direct compression with instrument of ZSX Primus I X-ray fluorescene.

Spectrometer with analytical precision less than 1% . Trace elements testing is completed in Institute of Tibetan
Plateau Research Chinese Academy of Sciences with instrument of X series ICP-MS. The testing samples are
preprocessed by using acid dissolution.

The LA-ICP-MS dating indicates that the babbro was emplanced at 122.9 + 1. 6Ma. The babbro is formed in
the Early Cretaceous. Geochemical data show that the Gabbro consists high content of Al,0,(15.39% ~16.83% ),
low content of TiO, (0.78% ~0.92% ) ,P,0,(0.09% ~0.17% ) ,(Na,0 +K,0 = 3.93% ~4.41% ). The REE
content is between 63.37 x 10 ™® and 73.76 x 10 "° average 68. 84 x 10, with (La/Yb) ratio of 2. 43 ~3.09
and 8Eu of 0. 89 ~ 1. 03. REE diagram shows rightward incline and week negative Eu abnormity. The gabbro is
remarkably characterized by enrich LREE and depleted HREE. The LILE such as Rb,Ba,Th,U is enriched , while
HFSE such as Nb,Ta,P,Ti is depleted. The ratios of Nb/Ta and Zr/Hf are sharp beneath that of primitive mantle.

The geochemical characteristics and tectonic discriminations show that the parental magma of gabbro derived
probably from the mantle influenced by the subduction. The parental magma is developed by the upper crustal

assimilation contamination during the magma evolution and experience a certain extent of separation and
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crystallization as well. The Gelegear gabbro formes in an island arc environment related to northward subduction of
the Bangong—Nujiang and indicates that during 122. 9 + 1. 6Ma, Bangong—Nujiang oceanic basin continues its
northward subduction in research area. Combined with regional data, this study concludes that the closure time of
Bangong Co—Nujiang River ocean basin was between 110Ma and 85Ma in the Gaize area.

Keywords : Gabrro; Zircon U-Pb dating, Geochemistry; Tectonic Implications; Island Arc; Bangong Co—
Nujiang River Suture Zone; Qiang Tang
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