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Fig.3 Field picture (a) and photomicrograph ( b) for the granites from the Truong Son metallogenic belt

1 LA-CP-MS U-Pb
Table 1 LA-JCP-MS zircon U-Pb age determinations of the granites from the Truong Son metallogenic belt
( Ma)

27ph/2%ph | 1o | PTPh/PU| 1o |*Pb/P8U| 1o 27ph/26pL | 1 | 2TPh/PPU lo 206 pp /28y lo oy
1 0.0533 [0.0004 | 0.3059 [0.0027| 0.0417 |0.0003 338.95 14.82| 270.96 2.13 263.25 1.95 | 1.26
2 0.0515 ]0.0003 | 0.2922 |0.0034| 0.0412 |0.0004 261. 18 10. 19| 260. 32 2.71 260. 00 2.55 | 0.98
3 0.0534 10.0002| 0.3073 |0.0028| 0.0417 |0.0004 346. 35 7.41 272.06 2.18 263. 50 2.34 | 0.88
4 0.0515 [0.0005| 0.2966 [0.0035| 0.0418 |0.0004 264. 88 13.89 | 263.75 2.76 263.73 2.25 | 0.80
5 0.0516 [0.0003 | 0.2967 [0.0022| 0.0417 |0.0002 333.39 14.81| 263.79 1.69 263.27 0.97 | 0.86
6 0.0514 |0.0004 | 0.2902 |0.0025| 0.0409 |0.0001 261. 18 16.67 | 258.73 2.00 258. 63 0.85 | 1.06
7 0.0517 ]0.0003 | 0.2961 |0.0020| 0.0415 |0.0002 272.29 11. 11 263. 35 1.55 262.27 1.20 | 0.69
8 0.0519 [0.0009 | 0.2944 [0.0052| 0.0412 |0.0005 279. 69 37.03 | 262.04 4.08 260. 13 2.93 | 0.66
9 0.0520 [0.0003 | 0.2969 [0.0024| 0.0414 |0.0003 283. 40 11.11] 263.99 1. 86 261.77 1.58 | 0.87
10 0.0517 [0.0002| 0.2956 [0.0030| 0.0415 |0.0004 333.39 11. 11 262.97 2.31 262.07 2.26 | 0.86
11 0.0515 [0.0002| 0.2938 [0.0019| 0.0414 |0.0002 261. 18 39. 81 261.57 1.51 261.57 1.42 | 0.68
12 0.0515 ]0.0002| 0.2952 |0.0015| 0.0416 |0.0002 264. 88 9.26 262. 65 1.15 262. 64 0.99 | 0.60
13 0.0515 [0.0014 | 0.2904 [0.0082| 0.0409 |0.0002 261. 18 64.80 | 258.84 6.45 258.57 1.49 | 0.70
14 0.0526 [0.0002| 0.2984 [0.0020| 0.0412 |0.0003 322.28 7.41 265. 18 1.58 260. 14 1.76 | 0.72
15 0.0529 [0.0004 | 0.3009 [0.0026| 0.0413 |0.0003 324.13 16.67 | 267.14 2.05 260. 68 1.59 | 0.73
16 0.0517 ]0.0002| 0.2943 |0.0011| 0.0413 |0.0001 272.29 7.41 261.94 0.90 260. 85 0.79 | 0.54
17 0.0518 ]0.0003 | 0.2942 |0.0021| 0.0412 |0.0002 275.99 12.96 | 261.84 1.61 260. 32 0.98 | 0.94
18 0.0516 [0.0006| 0.2909 [0.0061 | 0.0409 |0.0006 264. 88 28.70 | 259.27 4.80 258. 41 3.83 ] 0.78
19 0.0515 [0.0014| 0.2959 [0.0091| 0.0417 |0.0006 264. 88 62.95| 263.22 7.11 263. 15 3.47 | 0.74
20 0.0523 ]0.0002| 0.3006 |0.0022| 0.0417 |0.0002 301.91 4.63 266. 90 1.73 263. 07 1.49 | 0.99
21 0.0543 ]0.0004 | 0.3126 |0.0032| 0.0417 |0.0002 383.39 50.92 | 276.16 2.48 263. 46 1.30 | 0.72
22 0.0533 [0.0014 | 0.3021 [0.0106| 0.0411 |0.0004 338.95 59.26| 268.05 8.29 259.58 2.49 | 0.96
23 0.0543 [0.0004 | 0.3117 [0.0027| 0.0417 |0.0003 383.39 16.67 | 275.50 2.07 263.52 1.69 | 0.78
24 0.0523 ]0.0005| 0.2970 |0.0035| 0.0412 |0.0003 301.91 24.07 | 264.09 2.71 260. 36 2.04 | 0.75
25 0.0520 ]0.0012| 0.2923 |0.0080| 0.0408 |0.0006 283.40 56.48 | 260. 40 6.28 257.82 3.46 | 1.20
26 0.0543 [0.0014 | 0.3125 [0.0118 | 0.0419 |0.0014 383.39 59.26| 276.09 9.15 264. 29 8.70 | 1.08
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Fig.4  Cathodoluminescence images of zircons (a) and concordia plot ( b) of zircon data for the granites from the Truong Son

metallogenic belt
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Table 2 Major element contents and characteristic parameters for the granites from the Truong Son metallogenic belt
(wt%)
D926+ D926-2 D926-3 D926-4 D926-5 D926-6
Si0, 77.13 77.01 77.95 78.07 77.82 77.61
Al, O, 0. 06 0. 06 0. 06 0. 06 0. 06 0.07
Fe, 04 12. 48 12.35 11. 46 11.59 11. 65 11.98
MgO 0.7 0.68 0.72 0.56 0. 64 0.55
CaO 0.16 0.09 0.16 0.27 0.2 0.13
Na, O 0.01 0.01 0.01 0.01 0.01 0.01
K,0 0.05 0.05 0. 06 0.04 0.04 0. 04
MnO 0.34 0.34 0.32 0.32 0.32 0.33
TiO, 3.46 3.44 3 3.21 3.24 3.35
P, 05 4.57 4.49 4.55 4.32 4.37 4.41
FeO 0.01 0.01 0.01 0.01 0.01 0.01
0. 63 0.76 0. 85 0.72 0.76 0. 64
TOTAL 99.6 99.29 99. 15 99. 18 99. 12 99. 13
DI 95.85 95. 96 96. 06 96. 13 96. 17 96. 25
FeO" 0.79 0.70 0. 81 0.77 0.78 0. 62
AR 4.35 4.33 4.57 4.44 4.49 4.41
A/CNK 1. 109 1. 109 1. 097 1.1 1. 095 1. 101
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3 ( x10%)
Table 3 Trace element and REE contents and characteristic parameters for the granites from the Truong Son metallogenic
belt ( x10°)

D9264 D926-2 D926-3 D9264 D926-5 D926-6 * * ® * adakite™
Rb 274 262 295 271 248 272 32 2.2 83 109 41
Sr 12.1 11.6 11.1 9.79 8.08 8. 87 260 1.3 424 229 668
Ba 108 108 113 112 86 117 250 2.5 501 514 615
Ga 13.8 14.5 14 14.1 12.7 14.4 18 1.7 \ \ \
Nb 10.7 11.1 12.1 11.3 10. 8 11.2 11 2.2 15 15.8 6.5
Ta 1.71 1.91 2.09 2 1. 88 1.77 1 0.3 1.17 0. 49 0.54
Zr 99.8 109 91.2 107 97 105 100 8 190 133 131
Hf 4.54 5.12 4. 68 4.85 4.45 4.96 3 2.5 5.5 2.6 3.4
Th 30. 6 31.7 26.8 27.3 24.6 23.8 3.5 2.2 13.2 4. 96 4.5
\4 1.43 1.27 1.45 1.37 1.21 1.34 230 2.5 84 71 61
Cr 3.39 2.75 3.06 6.4 3.51 2.92 185 2.7 29 21 38
Co 0.15 0.13 0.3 0.16 0.12 0.15 29 4.7 12 19 15
Ni 0. 82 0.37 0.44 1.98 0. 86 0.58 105 1.35 19 9 26
Se 1.67 2.01 2.06 1.87 1.59 1.63 30 3.8 12.1 10.9 7.4
U 6.73 7.02 6.19 6. 85 5.92 6.78 0.91 1 3.61 0. 67 0.96
La 6.45 7.82 6. 87 6. 38 4.97 5.88 16 3.7 29.94 32.01 22.62
Ce 14.7 17.5 15.3 13.3 9.14 9.88 33 1.15 60. 15 55.27 41.03
Pr 2.22 2.62 2.05 2.09 1. 65 1.92 3.77 2.99 \ \ \
Nd 8.33 10. 4 7.65 7.57 6.42 7.54 16 1 28.27 17.85 18.53
Sm 2.27 2.8 1.92 2.14 1.75 2.05 3.5 3.3 5.28 6.4 2.88
Eu 0.15 0.15 0.12 0.13 0.11 0.12 1.1 1.3 1.81 3.6 0.91
Gd 2.97 3.38 2.25 2.64 2.29 2.62 3.3 4.6 4.26 6.99 2.05
Th 0. 64 0.71 0.5 0.58 0.47 0.54 0.6 8.7 0.72 0.76 0.3
Dy 4.65 5.13 3.71 4.05 3.67 3.84 3.7 5.7 3.57 6. 88 1.22
Ho 1.12 1. 15 0.94 0.95 0. 88 0.92 0.78 1.3 \ \ \
Er 3.62 3.96 3.3 3.21 2.88 3.1 2.2 3.7 2.2 5.03 0. 64
Tm 0.56 0. 62 0.53 0.51 0.45 0. 46 0.32 5.4 \ \ \
Yb 4.01 4.31 3.96 3.62 3.19 3.35 2.2 5.1 2.44 4.26 0. 65
Lu 0. 62 0.68 0. 64 0. 56 0.52 0.51 0.3 5.6 0.39 0.47 0.11
Y 30 31.6 24.9 26.3 22.8 25.2 20 3.2 27.4 28.5 8.8
d3Eu 0.18 0.15 0.18 0.17 0.17 0.16 0.99 1.02 1.17 1. 65 1. 14
Rb/Sr 22. 64 22.59 26. 58 27. 68 30. 69 30. 67 0.12 1. 69 0.2 0.48 0. 06
Nb/Ta 6. 26 5.81 5.79 5.65 5.74 6.33 11 7.33 12. 82 32.24 12. 04
Th/U 4.55 4.52 4.33 3.99 4.16 3.51 3.85 2.2 3.66 7.4 4. 69
Sr/Y 0. 40 0. 37 0.45 0.37 0.35 0.35 13 0.41 15. 47 8. 04 75.91
Rb/Ba 2.54 2.43 2.61 2.42 2.88 2.32 0.13 0. 88 0.17 0.21 0.07
31 “x7 . adakite 32 “x “\”
MSWD =1.4 n =26, LAICPMS U-Ph 77.01% ~ 78.07% 77.6%:
2ph /7t U (K,0 + Na, 0) 7.53% ~ 8.03%
o 7.74% . K, 0/Na, O 1 1.31 ~1.52
4 1.36 ; CaO 0.32% ~0.34%
0.33; MgO 0.04% ~0.06%
4.1 0.05; FeO"/MgO 14.04 ~19. 4

2, Si0, 16.28 I .S M e,
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Highly fractionated I-type granites in the northwestern part of Truong Son
metallogenic belt Laos—Vietnam: LA-JCP-MS zircon U-Pb age and its
geological implications

GAO Jian-hua WU Zhen-bo FAN Wenyu WANG Hong
( Chengdu Center China Geological Survey Chengdu 610081 Sichuan China)

Abstract: The subduction age of the Song Ma suture zone has long been the hot spot for geological research in this
region. The tectonic attributes of the granites from the Truong Son metallogenic belt in Laos—Vietnam zone are an
important clue to the timing of the closure of the Song Ma Ocean. The present paper reports the LAACP-MS zircon
U-Pb age of 261.34 + 0.69 Ma ( MSWD =1.4) for the medium-to fine—grained granites from the northwestern
part of Truong Son metallogenic belt Laos—Vietnam zone. This age shows that the emplacement of the granites may
be traced back to the Late Permian. The granites are characterized by high Si0,(77.01% -78.07%) high K,O
(4.32% -4.57%) low Ca and Mg ( CaO =0.32% -0.34%; MgO =0.04% -0.06%) and low P, Oj
enrichment of Rb U and Th and depletion of Ba Sr P Ti and Eu suggesting the highly fractionated I-type
granites. During the southward subduction of the Song Ma Ocean lithosphere the mantle-derived magmas above the
subduction zone firstly penetrated into the ancient crust giving rise to the generation of the juvenile crust followed
by the formation of the parent magmas caused by the mixed partial melting of the juvenile crust and ancient crust.
Finally the highly fractional crystallization resulted in the formation of the granites in the study area.

Key words: zircon U-Pb age; highly fractionated I-type granite; Truong Son metallogenic belt; Laos; Vietnam



