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Study on gold mineralization in listvenite of No. [ Sartohay gold deposit,
Xinjiang

QIU Tian and ZHU YongFeng
(Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education; School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract

The No. [ Sartohay gold deposit is hosted by listvenite, carbonate-talc schist and serpentinite. The ores
are composed of auriferous mylonitized listvenite and auriferous quartz vein. The ore-forming process can be di-
vided into five stages: pyrite-quartz-carbonate stage (stage | ), gold-gersdorffite-mariposite stage ( Il , Au-As
mineralization), pyrite-carbonate-quartz stage ([ll ), gold-chalcopyrite-quartz stage (IV, Au-Cu mineralization)
and carbonate stage (V). Stage [ and Il occurred in the transition period from ductile to brittle deformation,
and stage [ll to Voccurred in the brittle deformation period. Gold mineralization is controlled by mylonitization.
The content of trace elements in auriferous mylonitized listvenite is apparently higher than that in undeformed
listvenite, which demonstrates that the fluid in the shear zone transported trace elements and metallogenetic
elements. The decrease of pressure from ductile to brittle deformation induced gold deposition.
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Fig. 1 Tectonic sketch map of west Junggar {a) and geological map of Sartchay regicn(b?
(modified after Zhu et al. . 2013
1—Quaternary: 2—Mesozoic sandstoner conglomerates and mudstone; 3—Lower Carbeniferous Teilegula Formetion: intermediate-basic volcano
lavas chert: and tuff; 4—Lower Carbonifercus Baogutu Formaticn: meinly tuffacecus silistone and sandstones 5—Lower Carboniferous Xibeikulasi
Formation: tuffacecus sandstones and eonglomerstic tuffaceous sandstone; §—Devonian: sandstones conglomerates and siltstone; 7—Granite:
8 Ultramafic units 9 Quartz vein, intermediate end acidic dyke; 10— Faulty 11—Gold deposit
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Fig. 2 Ophiolitic mélange in Sartohay region
4. Geogrephic map hased on GoogleEarth, showing the ophiolitic mélange in Sartohay regions b. Distribution of sphialitic mélanges
c. Geological section and outerop of aphiclitic mélange

ERSCERTAORERENLED. EHR W ERATEWERE. THERULESSERAEL
AR ELRREL, SRR BRA, REA AT ARBRENSSARK 2K EEHEIRNET
EERKY SN AET R EREFT AT S HNTARBREBECRBRRB RN



Bk Bi3W B #%: 5l [ SV KnXBRE SRV EATR

T1c+D01g_s - k2

B3 PBI&V7TSEENISMES
e FBRREEUE: b, HRBAADSRRBREELBET: . BBREROFERNEREL. BREKARBS: d BEBHASRRE 4
HAE BrESREARRERRENEWIREE, o AERNGREBEE, HRNBET MRItE, { HESLORBRE 7 WER
AP E, b AR HehEXRL
S8 Dd—AEA Mg kT, Ce-Sp—HRABH: T B Qu B3, Mg B Mp—HZEh Re—&4F,;




546 FOK #H &

2014 £

Ap—BEA;: Sulfide—TRiCH
Fig. 3 Microphotographs of wall-rocks in the No. I Sartohay gold deposit
a. Serpentinite with stockworlk texture; b. Cr-Spinels with fractured and altered rim; c. Carbonate-tale achist with residual serpentine;
d. Deformed carbonate-tale schist showing bended structure: e. Undeformed listvenite showing mosaic symbicsis; 1. Mylonitized listvenite
Srp—Serpentine; Dol—TDolomite; Mgt—Magnetite; Cr-Spl—Cr-Spinel; Tle—Tale; QtzQuartz; Mgs—Magnesite; Mrp—Mariposites
Rt—FRurtile: Ap—Apatite
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Fig. 4 Spatial distribution of orebodies in the No. I Sartohay pold deposit
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Fig. 5 Veins of different stage in the No. T Sertohay gold deposit
a- Mylonitized listvenite cross-cut by sutifercus quartz vein; b. Pyrite-quartz-carbonate vein snd gold gersdorffite matiposite vein extending along
folintions of mylanite; c. Pyrite-quartz-carbonate vein cross-cut by gold-gersdorffite meriposite vein: d. Pytite with quartz pressure shadow in
pytite-quartz-carbonate vein; e. Gold-sulfide-quartz vein cutting through mylonitized listvenite; {1 g. Quartz vein with cetnented breccias of listven-
ites h»i. Pyrite cerbonate quertz vein cutting through myloniter monazite occurring as inclusions in pyrite: j. Carbonate vein cutting through pyrite-
carbonste-quartz vein
Py—Pyrite; Qtz—Quartz; Mnz—Monazite; Mgs—Magnesite
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Fig. 6 The distribution of gold in the No. [ Sartohay gold deposit
a b. Gold pyrite and chalcopyrite enclosed by gersdorffite in gold-gersdorffite-mariposite vein c. Native gold coexistent with mariposite in mariposite
vein d. Gold enclosed by quartz in gold-sulfide-quartz vein e. Gold coexistent with chalcopyrite sphalerite and quartz in gold-sulfide-quartz vein f.
Gold galena chalcopyrite and quartz filling the fracture in pyrite. Py—Pyrite Ccp—Chalcopyrite Gn—Galena Sp—Sphalerite Au—Native gold
Qtz—Quartz Cr-Spl—Cr-Spinel Gdf—Gersdorffite Mgs—Magnesite Mrp—Mariposite
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mn v 1
1 8a~c¢
- 1 - -
I w As 0.16% ~ 0.21% w Ni 1.15% ~
- ; 1.18% - -
- - v w As 0~0.04% w Ni 0~0.05%
n N Au-As - - -
6b  Au-Cu - - - Fe 0.77% ~3.07% Cu 2.28%
6d f I\ 1 - - w Ni
33.17% w Fe 152% w Co 1.65%
1 1 Wwg %
Table 1 Representative compositions of sulfides in the No. I Sartohay gold deposit wg %
Fe As S Ni Cu Ag Zn Co Au Sb

1 45.81 0.52 52.25 0.76 0 0.03 0 0 0.04 0 99.41
1 46.64 0.11 52.35 0.27 0.09 0 0.02 0 0.08 0.01 99.57
1 46.72 0.39 52.74 0.37 0 0 0.00 0 0.15 0 100.37
1 46.27 0.99 51.91 0.05 0.01 0.01 0.01 0 0 0 99.25
1 47.06 0.25 52.35 0.12 0 0.03 0.01 0 0 0 99.82
1 46.70 0.63 52.44 0.08 0.00 0 0 0 0 0 99.85
[ 47.27 0.41 52.41 0.02 0 0 0.03 0 0 0 100. 14
1 46.49 0.28 52.17 0.06 0 0.01 0 0 0 0 99.01
1 46.94 0.28 52.24 0.05 0 0 0.01 0 0 0 99.52
1 46.95 0.44 53.06 0 0 0.02 0 0 0.09 0 100. 56
1 46.94 0.79 52.10 0.11 0 0 0.02 0 0 0 99.96
1 47.56 0.55 52.43 0.03 0 0 0 0 0.06 0 100.63
1 46.83 0.31 53.03 0.03 0 0 0 0 0 0.02 100.22
1 46.90 0.10 53.35 0.04 0.03 0 0 0 0.18 0 100. 60
1 46.70 0.19 53.37 0.06 0.04 0.01 0.01 0 0 0 100. 38
1 46.54 0.40 51.91 0.02 0 0 0 0 0 0.03 98.90
1 46.09 0.58 51.40 0.69 0 0 0.02 0 0.03 0 98.81
1 45.97 0.40 52.29 0.60 0 0 0.05 0 0.08 0 99.39
1 46.74 0.23 52.35 0.30 0.01 0 0 0 0 0 99.63
1 46.70 0.26 52.31 0.02 0 0 0.03 0 0 0 99.32
1 46.30 0.53 51.45 0.08 0 0 0.04 0 0.01 0 98.41
| 47.33 0.48 51.73 0.05 0.02 0 0.06 0 0.16 0 99.83
1 47.12 0.34 52.23 0.05 0.02 0 0.05 0 0.04 0 99.85
1 46.64 0.55 53.21 0.02 0.02 0 0 0 0.11 0 100. 55
Il 46.03 4.46 49.11 0.03 0.01 0.01 0 0 0.06 0 99.71
Il 46.16 4.38 49.81 0.04 0.03 0 0.01 0 0 0 100.43
I} 45.67 3.81 49.58 0.01 0.06 0.03 0.02 0 0 0 99.18
I 46.48 4.29 49.61 0.03 0.01 0 0 0 0.16 0 100. 58
I 46.40 1.33 51.19 0.02 0.03 0 0 0 0.11 0 99.08
I 46.83 1.61 51.22 0.07 0 0 0.04 0 0 0 99.77
1l 46.47 1.02 50.99 0.05 0 0 0 0 0.14 0 98.67
Il 45.06 1.24 51.31 0.59 0 0.02 0 0 0 0.01 98.23
Ml 46.04 0.14 53.47 0.05 0.01 0 0.05 0 0.06 0 99.82
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1
Cont. Table 1
Fe As S Ni Cu Ag 7n Co Au Sh
I 45.62 0.07 53.36 0 0.07 0 0.02 0 0.05 0 99.19
I} 45.89 0.30 53.21 0.06 0.02 0.04 0.08 0 0 0 99.60
I} 46.19 0.02 53.62 0 0 0 0.08 0 0 0 99.91
Il 46.02 0.17 53.60 0.10 0 0.02 0 0 0.10 0 100.01
I 46.10 0.03 53.52 0.03 0.04 0 0 0 0 0 99.72
It 45.90 0.15 53.56 0.04 0.02 0 0.02 0 0 0.03 99.72
Il 46.09 0 53.61 0 0 0.01 0.07 0 0 0 99.78
I 46.03 0 53.37 0.05 0 0 0.05 0 0.23 0.01 99.74
I 45.98 0.04 53.40 0 0 0 0.04 0 0.05 0 99.51
I 0.70 0 0.16 2.57 0 12.81 0 0.02 83.02 0 99.28
v 0.19 0 0.25 0 0 14.99 0 0 84.87 0 100. 30
I\ 0.49 0 0.86 0.01 0.10 15.20 0 0 82.58 0 99.24
I\ 0 0 0.06 0.07 0.01 9.92 0 0 89.57 0 99.63
v 0.01 0 0.03 0.01 0 10.23 0 0 91.18 0 101.46
v 0.12 0 0.13 0.05 0.24 9.57 0 0 90.62 0 100.73
I\ 0 0.01 0.02 0 0 9.67 0 0.01 91.28 0 100.99
I\ 0 0.07 0.05 0.01 0 9.86 0 0.04 90. 16 0 100.19
11 29.75 0.16 34.74 1.15 33.03 0.01 0 0 0.30 0 99.14
I 29.24 0.21 35.06 1.18 33.06 0.01 0 0 0.08 0 98.84
I\ 30.55 0 35.03 0.03 33.99 0.03 0 0 0 0 99.63
[V 30.31 0.04 34.81 0.03 33.02 0 0 0 0 0.02 98.23
v 30.07 0 34.80 0.04 33.70 0 0 0 0.25 0 98.86
I\ 28.28 0.03 34.37 0.05 32.68 0.01 2.74 0 0.18 0.03 98.37
I\ 30.25 0.04 34.62 0.01 33.64 0 0 0 0 0 98.56
[V 30.35 0.04 34.79 0.02 33.65 0.01 0 0 0 0 98. 86
I\ 30.75 0.04 34.17 0.05 34.24 0 0.03 0 0 0 99.28
I\ 29.64 0 34.51 0 33.78 0.06 0 0 0 0 97.99
v 30.82 0 34.06 0 33.28 0 0.06 0 0.25 0 98.47
v 31.83 0.02 34.21 0 33.23 0.04 0.02 0 0.03 0 99.38
I\ 30.91 0 34.26 0.05 33.21 0.03 0.01 0 0.24 0 98.71
I\ 31.81 0 33.53 0 33.63 0.01 0 0 0.29 0 99.27
I\ 29.86 0 35.25 0.01 36.48 0.04 0 0 0.03 0.03 101.70
v 30.43 0.03 34.41 0 34.30 0.01 0.03 0 0 0 99.21
v 2.34 0 32.33 0 1.10 0 64.64 0 0.05 0 100.46
I\ 0.98 0.13 33.51 0.02 0.18 0 66.12 0.02 0.01 0 100.97
[V 3.07 0 32.79 0 2.28 0 62.51 0 0.09 0 100.74
v 0.77 0.06 32.80 0 0.17 0 65.95 0 0.14 0 99.89
I\ 1.25 0.03 32.55 0.03 0.13 0 65.72 0.02 0.07 0.01 99.81
I\ 1.37 0.08 32.68 0 0.18 0 65.30 0.02 0.12 0.01 99.76
Il 3.15 43.70 19.97 31.54 0 0 0 0.26 0 0.28 98.90
Il 0.79 42.32 19.78 34.33 0 0 0.01 1.76 0 0.54 99.53
Il 0.61 42.99 20.47 35.29 0 0 0.01 0.81 0.17 0.40 100.75
I 0.83 42.82 19.37 34.27 0 0 0 1.42 0 0.29 99.00
11 2.21 43.21 19.87 30.43 0 0.01 0.01 3.98 0 0.11 99.83
I\ 0.74 42.96 19.20 34.35 0 0.04 0.03 0.58 0 0.45 98.35
I\ 1.73 42.50 19.45 34.05 0 0 0.03 1.03 0 0.20 98.99
[V 1.46 42.45 19.19 32.90 0 0.01 0.09 1.79 0 0.05 97.94
v 1.07 42.80 19.64 32.84 0 0.04 0.04 2.17 0.09 0.61 99.30
I\ 1.77 43.45 19.44 33.73 0 0 0 1.04 0 0.60 100.03
I\ 2.27 42.91 19.86 32.45 0 0 0 1.20 0 0.32 99.01
JEOL JXA-8100 1 pm 20 kV 1x10 8A 1
I} 1 - - v -
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Variation of Fe+ Co and Ni

content in gersdorffite from the No. | Sartohay gold deposit d
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2 I wg %
Table 2 Trace element content of different rocks in the No. I Sartohay gold deposit wg %
HST*  HTS® ’ ’
SI-13  SI-8  J-154 J-156 J-156a J-160 J-156-1 SI-11 J-161  J-162  J-163 J-164 ]J-165 ]-166
Li 6.42 4.00 1.37 4.39 4.15 0.97 3.27 0.49 0.8 2.04 0.51 0.65 0.61 0.64
Be 0.10 0.12 0.16 0.43 0.40 0.04 0.38 0.03 0.02 0.03 0.05 0.08 0.04 0.11
P 4.57 10.29 10.50 53.54 43.22 150 7.43 13439 144 20.84 79.86 35.94 13.15 30.64
Sc 6.38 4.84 5.70 11.32 12.63 0.19 11.75 1.13 0.17 0.72 1.91 2.48 2.85 7.95
Ti 25.68 8.84 27.66 1759 1805 37.69 132 53.33 29.45 7.14 193 28.74 27.70 129
\% 22.35 18.98 11.50 50.55 52.61 5.84 64.34 13.50 5.94 5.33 15.83 14.42 12.80 26.52
Cr 1819 923 2089 1446 1381 59.06 3499 39.44 45.32 116 171 696 425  40.55
Co 76.15 58.81 76.23 70.13 72.43 2.82 135 5.72 2.71  8.09 9.24 32.44 12.24 2.6l
Ni 1559 813 1386 1449 1409 22.52 2470 35.05 20.88 127 126 661 223 31.33
Cu 6.18 3.59 3.07 24.18 22.66 21.35 40.32 13.17 22.36 13.84 24.91 4.06 9.26 5.51
Ga 0.70 0.71 0.48 3.11 3.23 0.52 3.24 0.62 0.47 0.46 1.10 0.64 0.39 1.10
Rb 0.35 0.05 0.8 11.33 12.40 0.89 11.08 0.35 0.65 0.25 1.93 2.24 0.83 3.31
Sr 0.51 93.72 14.40 51.89 64.51 34.15 54.45 222 17.86 14.21 54.12 347 415 540
Y 0.12 0.21 0.09 3.32 3.62 0.39 1.48 22.98 0.38 0.20 1.12 2.43 3.36 9.86
Zr 0.36 0.59 0.19 21.02 24.93 1.04 1.15 2.46 0.74 0.37 5.06 0.8 0.51 4.82
Nb 0.00 0.03 0.00 1.40 2.56 0.17 0.10 0.19 0.05 0.02 0.33 0.00 0.00 0.10
Ba 1.58 3.66 11.58 43.04 49.79 10.05 36.32 4.43 6.15 1.82 6.8 850 7.60 12.23
La 0.02 0.17 0.03 1.52 1.69 0.31 0.50 4.10 0.27 0.04 0.91 0.67 0.74 2.48
Ce 0.05 0.24 0.03 3.89 4.29 1.15 1.15 21.69 0.99 0.23 4.57 1.66 2.09 7.84
Pr 0.03 0.02 0.01 0.48 0.52 0.07 0.15 1.36 0.06 0.01 0.24 0.25 0.31 1.05
Nd 0.08 0.09 0.04 2.30 2.37 0.26 0.75 7.02 0.26 0.07 1.07 1.35 1.69 5.63
Sm 0.02 0.03 0.01 0.55 0.56 0.06 0.21 2.57 0.07 0.02 0.25 0.48 0.62 1.91
Eu 0.01 0.06 0.01 0.19 0.20 0.04 0.13 2.23 0.04 0.01 0.08 0.30 0.39 0.97
Gd 0.02 0.04 0.01 0.65 0.66 0.08 0.28 4.10 0.09 0.04 0.32 0.60 0.79 2.39
Tb 0.003 0.01 0.004 0.11 0.11 0.01 0.05 0.74 0.01 0.01 0.05 0.10 0.13 0.39
Dy 0.02 0.04 0.01 0.69 0.69 0.08 0.29 4.57 0.09 0.04 0.26 0.54 0.74 2.21
Ho 0.004 0.01 0.004 0.14 0.15 0.02 0.06 0.83 0.02 0.01 0.05 0.09 0.12 0.38
Er 0.01 0.02 0.01 0.43 0.43 0.04 0.17 2.17 0.04 0.02 0.13 0.22 0.30 0.91
Tm 0.003 0.00 0.001 006 0.07 0.01 0.03 0.27 0.01 0.004 0.02 0.03 0.04 0.12
Yb 0.02 0.03 0.02 0.44 0.46 0.03 0.17 1.54 0.03 0.02 0.12 0.15 0.19 0.69
Lu 0.004 0.00 0.001 0.07 0.08 0.005 0.03 0.19 0.00 0.004 0.02 0.02 0.03 0.09
Hf 0.01 0.02 0.002 0.64 0.67 0.03 0.04 0.09 0.02 0.01 0.14 0.03 0.02 0.15
Ta 0.65 0.64 0.000 0.50 0.19 0.01 0.69 0.66 0.71 0.68 0.64 0.66 0.63 0.60
Pb 4.46 3.43 9.04 12.73 6.08 21.40 19.45 29.51 45.85 8.91 11.03 7.96 33.45 14.71
Th 0.07 0.06 0.05 0.26 0.29 0.03 0.01 0.26 0.02 0.01 0.12 0.01 0.003 0.13
U 0.02 0.05 0.004 0.05 0.08 0.03 0.01 0.06 0.01 0.02 0.05 0.00 0.03 0.03
REE 0.30 0.76  0.20 11.52 12.29 2.16 3.95 53.39 1.98 0.52 8.07 6.45 8.18 27.05
LaYbyx 0.72 4.33 1.12 2.50 2.64 7.83 2.12 1.90 6.43 1.14 5.61 3.19 2.73 2.57
oEu 1.02  5.27 2.32 0.95 0.99 1.6l 1.68 2.10 1.51 1.18 0.90 1.72 1.70 1.40
oCe 0.50 1.14 0.41 1.11 1.12 1.94 1.04 2.26 1.99 3.00 2.42 1.01 1.08 1.20
1 HST" = - HTS* = - ICP-MS
- Th La Ce Nd Rb Ba 10°° La Yb « 4.39
Nb Zr Hf Ti Eu oEu 1.2 -
Th La Ce Nd -
- - 10

3.52 X
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