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1 NM .w(B)/ % .w(B)/107°
Table 1  Analysis result of major elements (in percentage) and trace elements (in [ X 10 °]) for different granites in the NM
ore deposit

Glo [HB2a01] G8 | Go | E6B2 | HB1903] G6 | BLD2 [ Gl | G2 [ G4 |
Si0; 75.88  75.3  74.86 74.59 75.12 75.15  76.6 77.19 76.9 75.29 74.61 77.03 74.51  75.36
TiO, 0.21  0.17 0.21 0.21 0.1 0.18  0.09 0.11 0.1 0.21 0.2 0.2 019 0.2
AL O, 11.46  11.99 12.31 12.14 12.07 11.99  11.45 11.54 11.5 11.91 12.41 11.59 13.17 12.27
TFe 2.85 2.6 2.6 2.8 2,01  2.57 2,22 1.75 1.99 2.88 2.5  2.21 2.03  2.41
MnO 0.08  0.07 0.06 0.07 0.05 0.06  0.06 0.04 0.05 0.07 0.1 004 0.05 007
MgO 0.78  0.28 0.34 0.75 0.18  0.47  0.11 0.11 0.11 0.34 0.53 0.23 0.29  0.35
Ca0 .24 0.7 0.78 0.8 1.72  1.05 .02  0.41 0.72 0.8 1.79 0.33 0.29  0.82
Na, O 3.51  3.55 4.07 413  2.87  3.63  3.52 2.71 3.12 3.65 4.05 3.49 2.87  3.52
K0 3.31  3.94 3.8  3.79  4.35  3.85  4.61 5.62 5.12 4.02  2.62 4.46 4.69  3.95
P,0; 0.06  0.04 0.04 0.06 0.03 0.04  0.02 0.02 002 005 0.05 003 0.04 004
0.44 1.2 0.68 0.42 1.34  0.82 0.2  0.42 0.31 0.52 0.94 0.28 1.68  0.86
99.81  99.83 99.83 99.79  99.83 99.82  99.9 99.92 99.91 99.79 99.8  99.89 99.81  99.82
Li 9.59  16.4 17.4  18.4 3.79  13.1 3.66 4.55 4.1 16.6 19.9 14.7 10.8  15.5
Be 2.6 2,39 3.21  3.17  3.26  2.93  4.25 2.66 3.46 2.21  5.04 2.07 3.33  3.16
Sc 314 3.18  3.39  3.49 4 3.44 2.4 3.24  2.82 2.89  3.23 3.37 4.47  3.49
v 9.74  12.4 13.2  14.8 5.29  11.09  3.94 4.32 4,13 11.6 11.1 10.5 10.1  10.8
Cr 3.59  3.61  4.09 494 2.54  3.75  2.56 2.8  2.68 3.69 3.9 811 425  4.99
Co 1.33  1.41 2.16  2.05 0.98 1.59  0.57 0.69 0.63 1.72 1.97 1.16 1.64  1.62
Ni .64  1.17 1.96 2.16 1.08 1.6 0.99 1.46 1.22 1.5 311 158  1.76  1.99
Cu 201  86.4 802 18.6 9.43  28.5 7.92 169 88.5 157 379 42.7 52,1 158
Zn 3.3 117 37.2  31.3  38.1 51 27.7 131 79.4  41.9 694 42.4 197 244
Ga 15. 1 4.1 17.5 17.5  16.5  16.1 7.1 16.9 17 13.5  16.1 13.3  19.9  15.7
As 2.69  2.79 3.06  3.33  2.67  2.91 3.84  3.74  3.79 1.82  3.84 3.44 4.5 3.4
Se 0.37  0.26 0.32 0.44  0.29  0.34 0.3 0.58 0.46 0.21 0.57 0.37 0.64  0.45
Rb 109 153 139 143 187 146 151 200 176 130 108 155 161 139
Sr 177 101 173 133 87.8 134 32,1 98.4  65.3 135 421 64.2 641 171
Y 1.7 19.4 137  14.4 153 149  13.2 21.1 17.2 14 25.8 143 21.7 19
Zr 86.1  62.8 72.5  73.6  78.6  74.7 129 123 126 61.3  75.7 80.7 167 96.2
Nb 14.5 5.13 13.5 13.8 15.1  12.4  18.6 16.5 17.6 4.7 13.9 12.2 16.4 118
Mo 85 .19 112 1.43  1.01 18 0.7 1.32  1.01 22.6 2.65 0.98 0.59  6.71
cd 0.23  0.65 0.08 0.11 0.11  0.23  0.17 0.74 0.46 0.33 1.01 0.11 0.28  0.43
In 0.03  0.02 0.0l 0.03 0.0l 0.02 0.0l 00 00 008 005 003 004 0.05
Sn .29 1.43  0.59 3.11 1.22 1.53  1.15 0.62 0.88 4.41 1.52 2.27 1.06  2.32
Sb 0.2 0.09 0.17 0.17 0.03 0.13  0.06 0.07 0.07 0.14 0.06 0.04 0.0l  0.06
Cs 2,56 4.09 4.62  3.56  3.07 358  2.73 3.09 2.91 2.22  4.14 2.59 3.03 3
Ba 410 700 651 645 761 633 92.6 318 205 660 597 658 456 593
Hf 3.35  2.31 2.7 2.57  3.13  2.81  4.56 4.58 4.57 2.11  2.47 2.66 5.58  3.21
Ta 1.71 1.88 1.48  1.39  1.85  1.66 .73 199 1.86 1.45 1.36 1.29 1.95  1.51
w 1,53 0.88 1.52 1.73  3.81  1.89  1.41 1.42 1.42 3.46 1.15 1.77 1.58  1.99
Tl 0.41 0.65 0.64  0.73  0.93  0.67  0.43 0.67 0.55 0.52  0.36 0.66 0.57  0.53
Pb 6.3 19.7 14.2 12.2  26.4 15.8  14.8 249 19.9 11.9 653 16.8 78.7  43.2
Bi 0.08  1.33 0.15 0.18 0.46 0.44  0.07 0.2  0.14 0.91 0.22 0.16 0.16  0.36
Th 18.2  18.1 20.4 17.8 23 19.5  30.3 30.7 30.5 20.1 16 18.3  30.4  21.2
U 5.43  3.17  3.11 3.8 4,02 3.91  5.04 7.75 6.4 371 3.2  4.19 4.94 401
Ge 1.21 1.1 114 1.33 122 1.2 .19 175 1.47 0.94 1.9  1.29 2.84  1.74
La 27.8  40.4  28.6  30.7 388 333 257 43.3 34.5 29.8 40.1 43.2  59.4  43.1
Ce 47.2 53.7 44 47.6 7.6  52.8 19.2  67.8 58.5 40 56.3  48.3 81.9  56.6
Pr 4.59 6.6  4.44  4.98 6.8 5.48  5.33 7.82  6.58 4.69 8.12 6.36 11.3 7.62
Nd 4.6 20.5 13.8 16.1  22.5 17.5  15.7 24.1 19.9 15.2  26.6 19.7 35.5  24.3
Sm 2.38  3.73 2.38  2.74  4.02  3.05  2.87 4.06 3.47 2.58 454 2.76  6.02  3.98
Eu 0.26  0.57 0.51  0.53  0.45  0.47  0.19 0.44 0.31 0.47 0.77 0.46 0.65  0.59
Gd 2.25  3.62 2.4 2.73  3.58  2.92 2,42 3.75 3.09 2.62 4.49 2.85 514  3.78
Th 0.35  0.52  0.39  0.41 0.5 0.43  0.43 0.63 0.53 0.41 0.7  0.44 0.83  0.59
Dy 2,14  3.33  2.44  2.46  3.06  2.69  2.53 4.21 3.37 2.53  4.16  2.65 4.68  3.51
Ho 0.42  0.68 0.5 0.52 0.6 0.54  0.53 0.83 0.68 0.5 0.83 0.56 0.89 0.7
Er .37 2.1 1.54 1.56 1.82 1.68  1.63 2.71 2.17 1.63 2.5  1.71 2.64  2.12
Tm 0.23  0.31 0.24 0.24  0.28  0.26  0.27 0.43 0.35 0.25 0.39 0.27 0.4 0.33
Yb .64 2,11 1.64 1.7 .93 1.8 1.95 3.09 2,52 1.79 2.44 1.84 2.73 2.2
Lu 0.26  0.31 0.27 0.28 0.29  0.28  0.29 0.49 0.39 0.27 0.38 0.28 0.42  0.34
SREE  105.49 138.49 103.15 112.55 156.23 123 109,04 163.66 136  102.75 152.31 131.38 212.49 150
SLREE  96.83 125.5  93.73 102.65 144.17 113 98.99 147.52 123 92.74 136.43 120.78 194.77 136
SHREE 8.66 12.99 9.41 9.9 12,06 10.6  10.05 16.15 13.1 10.01 15.89 10.6 17.72 13.6
SCe/SY  11.19  9.66  9.96 10.37 11.95 10.6 9.85  9.14  9.49 9.27 859 11.4 10.99 10.1
(La/Yb)n  11.43  12.91 11.76 12.18 13.55 12.4 8.89 9.45 9.17 11.22 11.08 15.83 14.67 13.2
(La/Sm)x  7.35  6.81 7.56  7.05  6.07  6.97  5.63 6.71 6.17 7.27 556 9.85 6.21  7.22
(Gd/Ybx 111 1.38 1.18 1.3 1.5 .29 1 0.98 0.99 1.18 1.48 1.25 1.52  1.36
5Eu 0.35  0.48 0.66  0.59  0.36  0.49  0.22 0.34 0.28 0.56 0.52 0.5  0.36  0.48
ANK .22 1.19 1.13 1.11  1.28 1.19  1.06 1.09 1.08 1.15 1.31 1.1  1.34  1.22
ACNK 0.99 105 1 0.98  0.96 1 0.91 1.02  0.96 1 0.97 1.04 1.28  1.07

:ANK=AL O3/ (Na; O+ K, 0) ( )35 ACNK=AIl, 03/ (CaO+ Na, O+K,0) ( )
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THE GEOCHEMICAL CHARACTERISTICS OF GRANITES AND THEIR
GEOLOGICAL IMPLICATION IN NORTH-CENTRAL REGION OF LAOS

JIA Run-xing'**, FANG Wei-xuan'?, HU Rui-zhong'

1. Key Laboratory of Ore Deposit Geochemistry ,Institute of Geochemistry ,Chinese
Academy of Sciences ,Guiyang 550002,China;
2. Beijing Exploration Technology Center for Mineral Resources ,China Non-ferrous
Metals Resource Geological Survey ,Beijing 100012,China;
3. Beijing Donia Resources Co. ,Ltd,Beijing 100012,China

Abstract: The NM deposit is located in the northwest trending magmatic-tectonic belt, north-
central part of Truong Son, which was subjected to right-lateral shearing due to the collision of
Sibumasu micro-continent with Indo-China micro-continent along Nan-Uttaradit suture during
Permian-Triassic Period. Based on the grain size and spatial distribution, the granites in NM de-
posit can be classified into medium-coarse grained granite, porphyritic granite and fine grained
granite respectively. The geochemical characteristics of different types of granite show that they
are high-potassium, calc-alkaline granitoids with the ACNK ratios mostly ranging from 0. 9 to
1. 1. Trace elements of the granites show that the variety of LILE enriches in Cs,Rb, Th,U,K,
while depletes in Ba and Sr,distinct fractionation of HFSE with clearly negative anomaly of Nb,P
and Ti. REE analysis reveals relative high content and distinct fractionation of LREE in contrast
to HREE,and moderate to sharp negative Eu anomaly. All of the geochemical features indicate
that these different types of granites in NM deposit were derived from the same origin related to
the special tectonic setting of post-collision volcanic arc. During the magmatic evolution process
from early stage represented by medium-coarse grained granite to last stage represented by fine
grained granite,the TFe, TiO,, MgO,CaO and Na,O contents in magma tend to decrease, while
the SiO, and K, O contents increase gradually, and the Fe,Cu and Zn (Pb) mineralization is main-
ly related to the porphyritic granite.

Key words: geochemistry;granite; Indo-China movement;lLaos

ISSN 1001—6872(2011)03—0082—08; CODEN:KUYAE2
Synopsis of the first author: Jia Runxing,male.41 years old,a Senior engineer of mineralogy, petrology and geochemistry. Now he
is engaged in the research of petrology,mineral deposit and geochemistry.



