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Ore-forming process and prospecting potential of the Airikengiken Cu (Mo) ore
district in the West Tianshan Mountains, Xinjiang

MA Yuan, HUANG He, ZHANG Zhao-chong and JIN Zi-liang
(State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Located in the eastern part of the West Tianshan Mountains, the Airikengiken ore district, discovered
in recent years as a Cu-Mo deposit, possesses an important position in the Middle Asia metallogenetic belt. The
main ore-hosting rock is monzogranite. The deposit possesses four banded alliterated belts, namely potassic belt,
silicification belt, phyllic belt and propylitization belt, controlled mainly by fractures in the south margin of
Nalati. The authors analyzed K-feldspar in ore veins and sericite in rock bodies, and the K/Ar dating results
show that the age of metallogenesis is 268.35 +4.05 Ma and that of the mineralization is 321.43 +4.24 Ma.
Elements analyses show that the magmatic body has high Si (SiO,=71.01% ~73.94% ), high alkali (Na,O+
K,0=5.53%~7.80%), low Ca (CaO=1.95% ~2.93% ), high Sr (>417x10%), and low Y (<12.3 %
10 %), with the enrichment of LILE (Ba, Th, Rb, K) and depletion of HFSE (Nb, Ta, Ti), whereas trace
elements characteristics imply lower-crust related genesis. In addition, fluid inclusions in this deposit are mainly

directional fluid intrusions, and most of them are of metamorphism genesis. They have low-temperature and low-
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salinity characteristics, quite different from features of typical porphyry deposits. The authors hold that this dis-
trict didn’t form deposit during magmatic intrusion in Carboniferous period, but it experienced pre-enrichment
of metals. Hydrothermal process in Permian period played the most important role in the formation of the ore
deposit, which was closely related to the ductile shear zone in that the ductile shear process provided channel and
force for the upward migrating ore-forming hydrothermal fluids.

Key words: West Tianshan Mountains; Cu-Mo deposit; metamorphic fluid; ductile shear zone
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Table 1 Experimental results of K Ar ages
%  “Ar FAr,,  FAr Ar 4‘2; gg 4:;2 ol & 4“4/(;& o AT UK Ma lo
Y-2 8.53 993.039 70 45.132 38 5.205E-09 2.546E-07 98.36 0.020443 8 321.43+£4.24
J-1 7.74 845.378 97 12.500 11 3.884E-07 2.310E-07 97.30 0.016 8122 268.35£4.05
2.=0.581x10 1"a" ! Ap=4.962X10 0g=1 9K K=1.167x10"*
4.2 Fe' F'  Mg*"
100 m
Fe' Fe?' + Mg Wones  Eugster 1965 p =207.0 MPa
0.48~0.55 logfO, — ¢ 4 0~100
6 100 X Fe Fe + Mg Ti -
2 SO, 34.58% ~35.83% Mg Mg+ Fe 1O,
35.13% TFe 2.46% ~2.81% 10° P 1~10" 126
2.62% TAI 3.09% ~3.18% 3.15% Ti 1988 Mg
0.29% —0.37% 0.32% Mn 0.09% — >15% Mg < 6%
0.18% 0.15% Mg 2.05% ~2.29% Mg 8.90% ~11.01% 9.38%
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Na 0.04% —~0.22% 0.12% Ti TiO,
Si Al Ti Fe K P 2009
Ni 4.3
Ti—- Mg Mg+ Fe
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Table 2 Electron microprobe analyses of biotite in percentage and structural formula of biotite
Y-1-4 Y-2-2 J-1-4 B-10-3 B-5-1 B-2-4
SiO, 35.240 35.110 35.830 35.530 34.580 34.800
TiO, 3.200 2.600 2.580 3.210 2.540 2.730
ALO; 17.410 17.510 17.700 17.350 17.540 16.980
FeO 20.130 20. 160 19.270 19.210 21.880 21.660
MnO 1.420 1.370 0.710 1.290 1.130 1.050
MgO 9.270 9.240 9.900 8.970 10.010 8.900
CaO 0.000 0.100 0.000 0.180 0.120 0.070
Na,O 0.240 0.310 0.260 0.670 0.130 0.730
K,O 8.550 9.320 9.080 8.950 7.790 8.810
Total 95.460 95.720 95.330 95.360 95.720 95.730
22
Si 5.398 5.393 5.461 5.442 5.306 5.376
Al 2.602 2.607 2.539 2.558 2.695 2.624
AlY 0.542 0.562 0.640 0.573 0.477 0.468
Ti 0.369 0.300 0.296 0.370 0.293 0.317
Fel* 0.468 0.319 0.425 0.404 0.403 0.262
Fe** 2.111 2.271 2.031 2.057 2.405 2.537
Mn 0.184 0.178 0.092 0.167 0.147 0.137
Mg 2.117 2.116 2.249 2.048 2.290 2.050
Ca 0.000 0.0165 0.000 0.030 0.020 0.012
Na 0.071 0.092 077 0.199 0.039 0.219
K 1.671 1.8262 1.765 1.7487 1.5247 1.736
Total 15.532 15.681 15.575 15.596 15.597 15.740
A+ FS +Ti 1.378 1.182 1.361 1.347 1.173 1 1.048
Fe** 4+ Mn 2.296 2.449 2.123 2.224 2.552 2.674
Ti Mg+ Fe+Ti+ Mn 0.070 0.058 0.058 0.073 0.053 0.060
Al Al+ Mg+ Fe+ Ti+Mn+Si 0.228 0.230 0.232 0.230 0.226 0.224
TAl 3.143 3.170 3.179 3.132 3.172 3.092
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~
N - BRAHET IR
700 AN 800C
10}k
g
2
200 100
7 BERERI
L BT R+ DA IR Sk
-30 . . . .
300 500 700 900 1100
BE/C
Mg/(-MngFe)
4 logf Oy ¢
3 Ti-Mg MgtFe Wones & Eugster 1965
Henry et al. 2005 Fig. 4 Plot of logfO, — ¢ for biotites

Fig. 3 Plot of Ti— Mg

after Henry et al. 2005

Mg+ Fe for biotites

after Wones & Eugster 1965



86

33

3 Wg %

wy 107°

Table 3 Major oxide wy % and trace element including REE  wy 107° concentrations of Airikengiken intrusion

YSY-2 YSY-3 YSY-4 JHK-2 GUK-1 GHG-1 QPG-2 JYY-2
SO, 71.15 71.23 72.63 71.81 48.97 80.68 78.35 72.37
ALO; 15.69 14.65 15.71 14.14 1.35 9.86 0.73 15.16
Fe,05 0.60 0.59 0.76 0.89 16.9 0.18 0.67 0.68
FeO 0.57 0.49 0.52 0.36 0.77 0.40 0.5 0.40
Ca0 2.42 2.01 2.60 2.02 1.88 1.07 9.49 2.49
MgO 0.47 0.45 0.52 0.54 1.81 0.22 0.32 0.39
KO 2.90 2.78 2.20 3.39 0.31 3.31 0.05 2.49
Na,O 4.13 4.10 4.30 2.29 0.15 2.06 <0.01 4.07
TiO, 0.11 0.11 0.12 0.10 0.01 0.05 0.01 0.10
MO 0.06 0.06 0.06 0.03 0.02 0.02 0.30 0.05
P,0; 0.06 0.05 0.08 0.07 0.01 0.03 0.01 0.06
H,O* 0.66 0.68 0.96 1.92 0.48 1.00 1.52 0.56
co, 0.26 0.34 0.17 1.47 0.34 0.17 6.64 0.26
LOI 0.68 0.72 1.03 3.32 17.96 1.18 8.08 0.76
Y 8.15 12.30 10.30 6.31 16.70 6.76 149 6.43
La 14.6 7.12 18.00 11.7 6.61 6.82 4.01 8.53
Ce 24.2 14.50 29.80 21.9 12.8 11.4 7.40 15.00
Pr 2.34 1.45 95 2.01 1.72 1.23 0.85 1.38
Nd 8.19 5.60 10.10 6.76 7.69 4.30 3.61 4.92
Sm 1.23 1.64 1.22 1.05 2.02 0.76 1.04 0.88
Eu 0.20 0.31 0.39 0.21 0.34 0.15 0.30 0.21
Gd 1.35 1.63 1,37 0.90 2.38 0.73 1.39 0.91
Th 0.16 0.23 0.5 0.14 0.44 0.12 0.27 0.14
Dy 1.06 1.59 1.39 0.82 2.75 0.79 1.85 0.80
Ho 0.22 0.35 0.28 0.16 0.55 0.17 0.41 0.17
Er 0.72 1.31 0.95 0.57 1.67 0.60 1.36 0.59
Tm 0.12 0.21 0.16 0.09 0.23 0.11 0.22 0.11
Yb 0.93 1.71 1.22 0.70 1.40 0.81 1.60 0.86
Lu 0.16 0.28 0.20 0.12 0.18 0.14 0.22 0.15
S 1.86 2.32 2.22 2.07 1.07 1.56 0.40 2.29
v 14.5 12.8 18.10 14.5 3.31 7.17 1.13 13.9
Cr 0.61 9.61 2.06 9.77 2.06 1.06 1.18 1.37
Co 1.10 1.33 1.31 0.25 16.60 0.40 1.51 0.99
Ni 1.53 3.55 1.95 5.21 2.15 1.22 3.13 1.77
Cu 33.08 2.2 33.92 301.00 79.10 598.00 787.00 12.3
Zn 17.40 16.00 15.50 4.18 2.55 6.31 4.82 14.8
Ga 13.90 13.00 13.80 14.6 2.78 7.89 3.93 14.00
As 5.16 2.26 1.26 78.2 773 00.00 15.4 57.00 0.94
Rb 86.80 89.3 67.00 123.00 15.10 76.9 1.61 71.20
Sr 658.00 428.00 601.00 46.90 28.40 217.00 170..00 599.00
Zr 68.00 63.40 61.40 48.10 8.32 34.40 2.15 62.50
Nb 8.72 7.77 8.91 7.35 2.09 4.80 0.12 9.58
Mo 0.12 0.20 0.15 3.65 736.00 15.80 58.9 0.49
d 0.07 0.06 <0.05 0.07 1.43 0.10 0.18 0.08
Cs 2.28 2.14 2.41 2.31 0.79 2.00 0.16 2.59
Ba 2514.00 1211.00 738 1008 325 1 240.00 3174.00 1564.00
HI 2.39 2.31 2.25 1.73 0.25 1.28 0.08 2.37
Ta 0.89 0.76 0.92 0.76 0.11 0.52 <0.05 1.28
Pb 64.50 44.00 41.4 4.24 296.00 31.6 2.00 54.50
Th 7.08 4.19 9.27 7.70 1.61 3.42 0.24 4.55
U 2.26 1.67 1.09 3.80 1.39 1.93 1.34 2.00
YSY-2 YSY-3 YSY-4 JHK-2 GUK-1 GUG-1 QPG-2 JYY-2
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Fig. 7 Photomicrographs of fluid inclusions in the Airikengiken Cu(Mo) deposit
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Table 4 Microthermometric result of fluid inclusions from different mineralization stages of the Airikenqiken Cu Mo deposit
o, T w NaCl, %
T T
a 27 -1.8~-12.3 135.8~345.2 120~280 3.06—16.24 8§~12
b 37 -4.6-9.4 146~295.2 120~240 1.22~19.68 4~10
a 57 -1~-13.4 95.33~356.2 80~200 1.74~17.26 8§~12
b 80 —-4.6~9.5 110~395 120~240 1.02~19.68 8§~14
a 21 -1~-8.3 120~ 160 1.91~12.05 4~8
30
30 27
)5 5 20m1) 24 S 2om:)
21
20
§ 2 18
£ f( 15
= 15 )
B 12
10 9
5 6
0 ) 3
80 120 160 200 240 280 320 360 400 0
0 2 4 6 8 10 12 14 16 18 20 22
50 40
45 X
40 30
35
25
Z 30 g
B 25 = 20
= 2
20 15
15 10
10
5 5
0 0
80 120 160 200 240 280 320 360 400 0 2 4 6 8 10 12 14 16 18 20 22
10
12 ¢ RERE B s
10 8 T
— [ Ja®
8 I 6 L
- . -
el =
K = 4|
4 L
2L
2t Ar
0 — 0 ,
80 120 160 200 240 280 320 360 400 0 2 4 6 8 10 12 14 16 18 20 22
¥—iBE/T EEEW(NaCl)/%
8

Fig. 8 Histograms of homogenization temperatures left and salinities right of fluid inclusions from the Airikengiken Cu Mo  deposit
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