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Chen HY, Chen YJ, Ni P, Zhang L. and Zhang ZJ. 2007. Chemical composition of fluid inclusions of the Sawayardun gold
deposit, Xinjiang: Implications for oregenesis and prediction. Acta Petrologica Sinica, 23(9) :2189 —2197

Abstract Both barren and Au-bearing quartz veins occur in exploration area of the Sawayardun gold deposit, Xinjiang. Fluids
extracted from the barren and Au-bearing quartz separates and pyrite separates roughly represent the characteristics of the fluids of
preore-, early ore- and main ore-stages, and show contrasted chemical compositions. In early ore-forming stage, fluid immiscibility was
the main mechanism resulting in precipitation of ore-metals; and associated Au-bearing quartz, albite and pyrite were formed. In the
main ore-forming stage, fluid condensing and/or mixing was the major origin of metallic precipitation, causing formation of a great deal
of Au-bearing minerals such as pyrite. Chemical compositions and the evolution of ore-forming fluids of the Sawayardun deposit are
similar to those of the orogenic type mesothermal gold lodes in the world, especially similar to those of the Muruntau giant gold deposit
in South Tianshan, Uzbekistan. This strongly suggests the Sawayardun gold deposit is an example of Muruntau-like orogenic type. This
paper predicts that lodes XI and II are potential for further prospecting because their fluid compositions are similar to those of lode IV
which has been evidenced to the best mineralized in the area by previous prospecting. Whereas the lode I is not recommended because
its fluid compositions contrast to those of lode IV.

Key words Sawayardun gold deposit, South Tianshan, Ore fluid, Fluid inclusion, Ore genesis
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Map showing regional geology of the Sawayardun gold
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R2 FRI/RMEN R ERE (BHE) B S HFHE (mmol/L)

Table 2 Aqueous composition( mmol/L) of mass fluid inclusions of the Sawayardun deposit

B F- cl- S0;~ Na* K* Mg?* Ca2* Crso,  M-/Mm*

Lik: Tu Fis 0.05 4.60 1.36 4.57 0.56 0.24 0.77 3.38 1.03
YRR 0.77 4.75 10.73 5.79 3.17 0.09 0.50 0.37 2.72
WA b. d. b. d. 1282 4.50 15.89 35.08 74.96 b. d. 6.6

11 Jik: Jow A 0.14 31.50 10. 60 19.40 1.16 0.04 1.02 2.97 2.33
WA 0.10 29.00 8.30 13.10 1.62 0.08 0.91 9.87 2.89
WA b. d. b. d. 4950 1.42 7.95 2.13 2.22 b. d 548

IV Jik: W A3 0.14 24.40 3.98 12.30 0. 64 0.07 0.72 6.13 2.10
L 0.33 29.60 66.72 23.13 1.41 0.25 2.12 1.88 5.67
W b. d. 11.10 2900 3.86 4.64 4.36 11.43 0.003 120

XI ik &0 A 3 0.29 10.21 6.43 6.52 2.19 0.09 0.82 1.71 2.12
Y b. d. 2.20 261 1.86 5.06 12.38 72.10 0.01 3.0

M M 2 IR (D R E T (A1) . b d 7R T IR RBR A
Ve T B RE B b BT R RO A BTt . T RILBIRAUES %

R3 FRIERWMET RESRE(BHE) SERS (mol% )

Table 3 Gaseous composition( mol% ) of mass fluid inclusions of the Sawayardun deposit

BEH, CH, H,0 co N, C,H, 0, H,S Ar €O, C€0,/CH, H,0/C0, O/R

Ik: Tw-AIE 1.72 80.06 0.29 0.94 1.51 0.27 0.14 0.37 14.71 8.55 5.56 3.23

THAE 117 85.86 1.35 0.55 2.15 0.19 0.19 0.45 8.01 7.85 11.1 1.37
k. A% 0.74 84.38 0 1.55 0.75 0.06 0.14 0.23 12.15 16.42 7.14 3.85
WA 1.01 79.91 0 0.78 0.49 0.11 0.12 0.27 17.70  17.50 4.55 7.14

WY 0.22 82.58 0.80 0.79 0.51 1.18 0.12 0.10 13.71  62.32 5.88 6.25
IV fik: Lo A% 0.71 55.48 0 2.22 0.63 0.03 0.18 0.27 40.48 57.01 1.37 11.1

S A 0.93 89.49 0.54 1.18 0.71 0.13 0.17 0.24 6.63 7.17 12.5 1.89

Wk 0.37 28.27 4.83 0.71 2.40 2.38 0.18 0.30 60.06 215.10 0.40 7.14
XTI fik: &0 A5 1.45 82.15 0 1.90 0.64 0.11 0.26 0.24 13.30 9.21 6.25 3.13

LR 0.63 71.34 5.55 0 3.39 0.8 0.13 0.32 17.84  28.32 4.00 1.92

AR r 5 . RONIEEESU, @4 CH, .CO.CHg (H, SN, 5 O LU, 45 0, 1 €O,

R4 FRIRMEN REERE (RE) R EHIERS (%)

Table 4 Laser-Raman analyses (% ) of fluid inclusions of the Sawayardun deposit

R i RURCE 1 fik 1977 IV Jjk XT ik
{3 AR A C A B C
H,0 100 50 100 100 50 100 100 94 91
CO, 86 100 70 100 100 100 86 60 90
CH, 71 50 82 100 100 100 86 80 90
N, 16 0 14 40 0 0 14 33 20
€0,/ CH, <1 20 0 42 8 0 0 0 41 32

A B A 252 T BN TEAN R G AR AR AT o R T 0 B (3L 17 PR 41 D)
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Au-bearing quartz and pyrite separates
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Fig.5 The boiling-mixing model for orogenic type metallogenic fluid-system and its tectonic control (from Chen et al. , 2004)

(A) The P-T-t path for collisional orogen showing three-stage geodynamic process and their P-T conditions. (B) The tectonic model for orogenic type
deposit (CMF model) , showing the relationships between A-type subduction, ore-hosting structures, granitoids and porphyries. (C) Cartoons showing
relationships between fluid flow in D-zone, BDL and structural superpressure. Cl, C2 and C3 show the scenarios of three stages of T- and P-increasing,
T-increasing and P-decreasing, and 7- and P-decreasing, respectively. BDL stands for brittle-ductile transion level. Py is fluid pressure; P, is tectonic
superpressure; P is lithostatic pressure; P is the hydrostatic pressure; AT and AP, stand for changes in temperature and tectonic superpressure with

time, respectively. D, orogenic-mesothermal deposits zone; G, granite batholith and associated deposits zone; P, porphyry and associated deposits zone
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