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Geology and geochemistry of Axi gold deposit, Xinjiang
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Abstract

The Axi gold deposit is a large epithermal gold deposit in West Tianshan Mountain of Xinjiang. Its
ore-forming process can be divided into four stages, namely, chalcedony quartz stage ( [ ), pyrite-quartz
stage ([l ), marcasite-carbonate-quartz stage ([l ) and barite-carbonate stage (IV ). Electrum occurs as the
most important gold-bearing mineral. Stage [[ and ][l are the major periods for gold deposition. From
Stage [ (195~285 C,logf(S;) = —6.7~—13] to Stage [ [95~190 C,logf(S;) = —15.8~—25.6],
the temperature and sulfur fugacity of the ore-forming fluid decrease obviously. The reactions between the
ore-forming fluid and the wall rocks caused the increase of LILE contents in the ore-forming fluid. The
variations of Eu behaviors in veins formed at different stage suggest that Stage I vein crystallized in a rather
oxidized fluid relative to Stage [ vein. Stage I vein is strongly enriched in LREE (La/Yb = 4.5~36.2) in
comparison with veins formed at Stages [I and IV (La/Yb = 1.2~2.0). Stage IV vein (X REE = 67.5X
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109 is different from Stage [ vein (2 REE = 1.0X10 *~4.2X10 ). COj and SO} are important in

transporting and enriching REE in the ore-forming fluid. Geochemistry of volcanic rocks and veins formed

at different stage suggests that the magmatic fluid was the primary ore-forming fluid, and meteoric water

participated in the mineralization from Stage [[ to Stage [V, which caused obvious decrease of temperature

and sulfur fugacity, and hence induced the electrum precipitation at Stages [[ and [I[ .

Key words: geochemistry, ore-forming stage, Axi gold deposit, West Tianshan Mountains, Xinjiang
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Fig. 1

Geological sketch map of Tulasu basin, West Tianshan

(after Xinjiang Bureau of Geology and Mineral Resources, 1988)
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Fig. 2 a. Geological map of the Axi gold deposit;
b. Geological section of the Axi gold deposit

(modified after Dong et al. , 2005)
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Table 1 Representative compositions of sulfides in ores of the Axi gold deposit
wp/ %%
S As Fe Mn Pb Ag Co Cd Ni Sb Cu Te Zn Au Bi J=¥il|

Wik Fr Bt

HEY I 52.04 0.22 45.87 0.01 0.00 0.05 0.07 n 0.02 n 0.00 0.07 0.00 0.06 0.00 98.41
W I 53.54 0.16 46.76 0.00 0.10 0.04 0.04 0.00 0.05 0.00 0.10 0.02 0.02 0.00 n 100.83
Wy il 53.35 0.22 46.94 0.00 0.00 0.03 0.07 0.03 0.00 0.00 0.08 0.00 0.00 0.00 n 100.72
HERY il 52.99 0.25 45.69 0.00 0.18 0.00 0.10 n 0.00 n 0.24 0.00 0.00 0.00 0.00 99.45
Wk Il 52.09 0.66 46.27 0.00 0.02 0.03 0.10 n 0.00 n 0.03 0.04 0.00 0.00 0.00 99.24
Wk il 52.64 0.25 45.90 0.00 0.00 0.27 0.11 n 0.19 n  0.02 0.00 0.02 0.00 0.00 99.40
il /RN 1l 51.82 1.12 45.66 0.00 0.00 0.04 0.05 n 0.00 n  0.00 0.04 0.0l 0.00 0.00 98.74
Rk il 52.06 2.31 45.56 0.00 0.00 0.00 0.06 n 0.00 n 0.12 0.00 0.00 0.1 0.00 100.21
R il 52.95 1.15 46.53 0.01 0.00 0.00 0.07 0.00 0.06 0.00 0.10 0.04 0.0l 0.00 n 100.92
i 30 I 52.97 1.90 45.41 0.00 0.00 0.00 0.04 0.00 0.03 0.00 0.12 0.00 0.03 0.24 n 100.74
e I 0.08 0.00 1.05 0.06 0.00 25.55 0.00 0.00 0.00 0.00 0.00 0.23 0.00 72.04 n  99.01
ey il 0.22 0.00 0.07 0.00 0.00 27.12 0.03 n  0.00 n 0.00 0.15 0.00 71.74 0.37 99.70
4w il 0.18 0.00 0.81 0.00 0.00 21.69 0.00 0.00 0.00 0.01 0.09 0.09 0.00 76.22 n  99.09
W Il 0.15 0.19 0.60 0.00 0.00 22.59 0.00 0.00 0.00 0.00 0.01 0.0l 0.00 75.58 n  99.13
Wey il 0.12 0.02 0.67 0.00 0.00 17.94 0.00 0.00 0.03 0.00 0.00 0.11 0.00 80.12 n  99.01
L 1l 0.09 0.00 0.34 0.00 0.00 21.54 0.00 0.00 0.02 0.04 0.03 0.10 0.00 76.91 n  99.07
Ry I 0.06 0.00 0.22 0.00 0.00 24.01 0.01 0.00 0.00 0.00 0.02 0.24 0.00 74.50 n  99.06
HW I 21.08 41.50 36.12 0.00 0.00 0.04 0.05 0.01 0.02 0.84 0.06 0.03 0.04 0.06 n 99.85
20 il 22.73 39.61 36.14 0.02 0.00 0.00 0.06 0.00 0.00 0.53 0.04 0.00 0.02 0.00 n 99.15
H I 22.84 39.34 36.55 0.05 0.00 0.01 0.07 0.00 0.01 0.48 0.0l 0.06 0.05 0.08 n 99.55
HH il 21.97 40.64 35.59 0.04 0.0l 0.04 0.07 n 0.00 n 0.00 0.02 0.00 0.00 0.00 98.39
b il 22.06 40.90 35.54 0.0l 0.00 0.01 0.05 n 0.00 n 0.0l 0.00 0.00 0.04 0.00 98.62
B Il 32.89 0.00 0.16 0.00 0.00 0.00 0.00 0.05 0.00 0.04 0.03 0.00 65.83 0.00 n  99.00
IR il 33.16 0.03 0.09 0.00 0.00 0.00 0.00 0.20 0.00 0.03 0.00 0.00 66.73 0.19 n 100.43
IR B 1l 33.47 0.00 0.12 0.03 0.08 0.00 0.01 0.14 0.02 0.00 0.01 0.01 66.30 0.31 n 100.50
[N Il 32.46 0.00 0.07 0.00 0.00 0.00 0.00 0.21 0.00 0.05 0.07 0.02 66.40 0.07 n  99.35
INBEH 1 32.85 0.10 0.10 0.00 0.00 0.00 0.00 0.22 0.02 0.0l 0.00 0.0l 66.05 0.13 n 99.49
NE=208 I 33.31 0.00 0.04 0.00 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.06 66.13 0.19 n  99.84
[NEET- Il 33.06 0.00 0.08 0.01 0.00 0.00 0.02 0.24 0.00 0.00 0.03 0.06 66.31 0.00 n 99.81
SRy 1 52.14 1.57 46.12 0.03 0.00 0.00 0.06 0.01 0.01 0.00 0.00 0.00 0.00 0.00 n  99.94
i gk I 51.59 2.27 45.82 0.02 0.00 0.00 0.08 n 0.00 n 0.07 0.0l 0.04 0.16 0.00 100.06
TR m 50.52 2.94 45.89 0.00 0.00 0.00 0.06 n 0.0l n 0.04 0.02 0.00 0.0l 0.00 99.49
SR m 50.72 2.22 45.81 0.01 0.00 0.02 0.09 n 0.02 n 0.03 0.02 0.00 0.17 0.07 99.17
EA m 48.97 7.81 42.37 0.0l 0.0l 0.00 0.09 n 0.07 n 0.02 0.07 0.00 0.00 0.00 99.42
Bk m 50.26 4.40 45.02 0.02 0.00 0.00 0.07 n 0.00 n 0.04 0.00 0.02 0.00 0.00 99.83
WA m 53.31 0.12 46.72 0.00 0.06 0.00 0.09 0.00 0.26 0.00 0.07 0.0l 0.0l 0.00 n 100.65
Wy m 53.52 0.02 46.69 0.00 0.00 0.02 0.07 0.00 0.00 0.00 0.00 0.00 0.02 0.00 n 100.34
W I 53.32 0.04 46.74 0.00 0.00 0.05 0.11 0.02 0.00 0.00 0.00 0.00 0.04 0.00 n 100.32
Wk m 53.43 0.63 46.17 0.00 0.00 0.03 0.06 0.0l 0.05 0.00 0.02 0.00 0.00 0.00 n 100.40
W I 0.06 0.03 1.26 0.00 0.00 23.74 0.00 0.00 0.00 0.00 0.00 0.23 0.00 73.99 n  99.31
R I 0.00 0.00 0.17 0.00 0.00 21.16 0.02 0.00 0.03 0.00 0.02 0.0l 0.00 78.48 n  99.89
WEey m 0.06 0.02 1.03 0.00 0.00 21.11 0.00 0.00 0.0l 0.00 0.00 0.13 0.00 77.36 n  99.72
WEew m 0.00 0.03 0.20 0.00 0.00 22.31 0.07 0.00 0.00 0.00 0.04 0.04 0.00 77.32 n 100.01
Ry I 0.00 0.05 0.12 0.00 0.00 22.72 0.00 0.05 0.01 0.00 0.00 0.16 0.00 76.01 n 99.12
ERH AR m 21.25 0.85 1.49 0.00 0.00 34.16 0.00 0.00 0.00 39.36 1.47 0.00 0.02 0.00 n  98.60
S0 ill 22.80 39.17 36.80 0.06 0.00 0.05 0.06 0.00 0.00 0.13 0.00 0.00 0.0l 0.00 n 99.08
W il 25.57 37.24 36.92 0.03 0.00 0.00 0.04 0.05 0.00 0.36 0.03 0.00 0.04 0.04 n 100.32
HH m 25.84 37.35 37.44 0.02 0.00 0.00 0.08 0.00 0.02 0.07 0.03 0.00 0.00 0.14 n 100.99
NE=208 I 33.05 0.03 3.87 0.02 0.00 0.00 0.02 0.04 0.04 0.08 0.19 0.00 62.99 0.42 n 100.75
B m 33.41 0.00 1.91 0.00 0.00 0.00 0.05 0.03 0.02 0.00 0.60 0.00 63.37 0.57 n  99.96
IR m 34.36 0.02 7.18 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.10 0.03 58.37 0.58 n 100.82
IR m 33.69 0.09 4.27 0.03 0.00 0.06 0.00 0.00 0.00 0.08 0.10 0.0l 61.41 0.41 n 100.16

Jb AR 2 Bk 5 2 ) B2 2 B B TR AT SE IR 007 . (X4 JEOL JXA-8100. B TR E AR 1 pm. MIEEEL TR 20 KV, S 1X 10 5A, n JoRiH .
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Fig. 3 BSE images showing minerals in ores of the Axi gold deposit
a. Magnetite replacing euhedral-subhedral pyrite, Stage [l[ ; b. Arsenopyrite replacing euhedral pyrite, galena coexistent with arsenopyrite
and pyrite, Stage [[ ; c. Marcasite coexistent with arsenian pyrite and arsenopyrite, Stage [l 5 d. Sphalerite replacing pyrite, coexistent
with arsenopyrite, Stage [l ; e. Arsenian pyrite enclosing sphalerite, electrum filling fractures of arsenian pyrite, Stage [l ; f. Arsenian
pyrite coexistent with or enclosing electrum, Stage [I ; g. Arsenian pyrite replacing pyrite, enclosing arsenopyrite and electrum, Stage [I[ ;
h. Arsenian pyrite enclosing associated electrum and miargyrite, Stage [[[. Ank—Ankerite, As-Py— Arsenian pyrite, Asp— Arsenopyrite,

Cc—Calcite, El-—Electrum, Gn—Galena, Mc—Marcasite, Mgr—Miargyrite, Mt—Magnetite, Qz— Quartz, Sd— Siderite, Sph—Sphalerite
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Table 2 Representative compositions of trace elements and REE in ore samples from the Axi gold deposit
wp/107"
TG B B REAE AR B 1 £ 86K e ik B Bt I 28 8R40 B ik W Bt IV 0 i A -k B2 2 Tk
AX3 07AX5b 07AX24 AX6-2 AXT7-1 AX9-1 07AX5a
Zn 9.94 24.54 23.27 29.50 79.35 12.60 60. 72
\% 0.91 1.70 1. 35 2.14 106. 50 5.71 10.17
Cr 268.5 233.5 245.0 359.6 270.5 305.5 37.09
Co 0. 60 0.79 0.85 2.88 1.52 2.03 3.59
Ni 3. 44 22.85 2.38 31. 54 25. 38 6.97 33.96
Cu 5. 66 3.89 3.57 3.77 14.63 10. 82 19. 41
Cs 0.67 3.11 4.66 2.65 1.35 4. 97 0.04
Rb 0.63 3.28 4.38 2.50 3.05 4.67 0. 40
Ba 3.55 345. 80 10.13 2.79 5.70 20.45 61.01
Th 0.07 0.03 0.07 0.09 0.19 0.15 0.04
U 0.03 0.02 0.02 0.91 0.13 0.22 0.01
Ta 0.01 0.002 0.01 0.01 0.01 0.02 0.01
Nb 0.09 0. 04 0. 11 0.13 0.10 0.27 0.06
La 0.09 0. 34 0.50 0.13 0.56 0.58 3.68
Ce 0.12 0. 89 0. 81 0.29 1.17 1.11 22.06
Pb 0.95 1. 32 0.67 1. 56 3. 36 1. 47 29. 96
Sr 3.06 16. 14 13.27 9.06 38.07 27.70 219.70
Zr 1.22 0. 80 3.51 2.06 2.36 7.02 0. 54
Hf 0.03 0.02 0.07 0.07 0.05 0.17 0. 04
Y 0.17 0.68 0.22 0.50 0. 44 2.24 27.62
La 0.09 0. 34 0.50 0.13 0.56 0.58 3.68
Ce 0.12 0. 89 0. 81 0. 29 1.17 1.11 22.06
Pr 0.02 0.16 0.11 0.05 0. 20 0.17 3.99
Nd 0.08 0.76 0.36 0.18 0.73 0.71 17.70
Sm 0.02 0.18 0.04 0.03 0.15 0.17 4. 05
Eu 0.01 0.10 0.02 0.01 0.02 0.07 1.04
Gd 0. 04 0.22 0.06 0.06 0.13 0. 33 4. 20
Tb 0.01 0.03 0.01 0. 01 0.02 0. 06 0.68
Dy 0.03 0.14 0. 03 0.09 0.09 0. 43 4. 34
Ho 0.01 0.02 0.01 0.02 0.02 0.08 0.82
Er 0.02 0. 04 0.02 0.05 0.03 0. 24 2.23
Tm 0.003 0. 005 0.002 0.01 0.01 0.03 0. 31
Yb 0.01 0.02 0.01 0. 05 0. 04 0.19 2.13
Lu 0.003 0.002 0.003 0. 005 0. 005 0.03 0.29
2 REE 0. 45 2.91 1. 97 0.98 3.17 4.21 67.52
SEu 0.75 1.52 1. 17 0. 67 0. 44 0.93 0.77
oCe 0.61 0.92 0.78 0. 86 0.83 0.84 1.23
(La/Yb)y 4. 46 9.75 36. 24 1.61 10. 14 2.01 1. 16

* BAE Sy 1o i A7 A% Tl A S H S 5 5 5 20 % v R 4 B T B (X (ICP-MS) B 58

MRS5S R T3k 2,91 %5 T S fE 6 1,

BBt T BkiRh Zn, V. Ni,Co #l Cu %4 J& L &R
S B SRR B I M B VAR (3R 2) . 45 By B ik
A 1) D ey b 0 A M AL 22 0 2R R AR A AN K (L 5) L 1
I H I E Cs. U il Pb g 4, H B 1T kiR U &
HETWE T MBIV . Pb s &7 5 B B 1 3]
BB IV B o . B A BB 1 (BR 07AXSh) Fi B Bt

I1 it BN [F] 7 BE 5 45 Ba A1 Rb, By Be IV ik 4 i 46
Ba M@ 205 45 Rb. £ Br Bk 845 B A7 Nb, Ta . Zr
FHE 5 5 R AL 27 R AE  (H B BT kiR Nb, Ta,
Zr Al HE {95 15082 B W1 Al Be 1T ATV 355

A Ta] i B Jok % 1 i 1 70 3% e 23 5 I i (T8 6)
R BB L Bk A B b oo 3 A AR TR
EICEMX T A TR BB (La/Yb=4. 5
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Ore-forming stages and formation sequence

of minerals in the Axi gold deposit
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AT KA. B o RS B8 & T B
T RIB B I A 9% ik 22 1 2 B A AR & 19 7 1 0c
Form (B 6 A s kA A R B B T ABY B 11 kA

B R I8 2 A BT AR i R R AT
4 3w

4.1 R REMEBLFEEHE
TR As e (JRFE 49 ) 5 HIE BUR E

L ——EBORAEPNED - %A A IERK (MBI

1000

—— B A -BRERER K (Y BEIV)

100

10F\'

HEdn / JR it 8

0.1

0.01

CSIRbIBaITl'll U lTéllelI,‘alCell:’blSr lNdIZr IHf‘lSrrllEul Y lLul
B5 By & A 5] B B3k A 1 T 2 el s o £

Wk 19 PR b AL B0 AR B Sun et al. 5 1989)
Fig. 5 Primitive mantle normalized multi-element
plots for veins formed at different stages

(normalized values based on Sun et al. , 1989)
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Fig. 6 Chondrite-normalized rare earth element
distribution patterns of veins formed at different stages

(data of andesite from Wang et al. , 2006, and data of

quartz-vein type ore bodies from Dong et al. , 2005)

A % (Kretschmar et al. , 1976), A EH L5 &
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As JETFH AN 27, 7% ~29. 2%, By B T # 70 1Y
As J& 7 H /o tb oA 250 2% ~ 27, 6%, 45 &
Kretschmar % (1976) 52 56 fr 15 19 8 10 B 20 16, B 31
PR AT LA A B B 1 2 0 98 JMCIRL BE Dy 195~ 285
CLBr Bl # AL T 95~190 C (& 7)., FEM1E
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Fig. 7 a. Estimated crystallization temperatures of
arsenopyrite on the basis of the projection of As activity in
the stable field of arsenopyrite formed at Stages [[ and [II
(after Kretschmar et al., 1976); b. Estimated sulfur
fugacity based on mol percentage of FeS in sphalerites formed

at Stages [| and [l (after Barton et al. , 1979)
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(Smy +Gdy) /2, for veins formed at Stage | and Stage
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