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Studies on geology and geochemistry of alteration-type ore in Hatu gold
deposit (western Junggar), Xinjiang, NW China
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(The Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, China; School of Earth and Space Science,
Peking University, Beijing 100871, China)

Abstract

Hatu gold deposit, locating in West Junggar of Xinjiang, is composed of quartz vein-type orebody and alte-
ration-type orebody. In this paper we study the alteration-type orebody which mainly locates in the deep part of
Hatu mine. Albitization, pyritization, arsenopyritization, carbonation, sericitization and chloritization are
widespread in the alteration-type orebody. Gold mineralization is closely related to pyritization, arsenopyriti-
zation and carbonation. Pyrite, arsenopyrite, chalcopyrite, sphalerite, pyrrhotite and native gold are major
metallic minerals. Native gold generally occurs in the boundary of arsenopyrite grains or as inclusions in pyrites.
The ore-forming process of alteration-type orebody can be divided into five stages: quartz-albite stage ( [ ),
pyrite-albite stage (I ), arsenopyrite-carbonate stage (Il ), chalcopyrite- carbonate stage (IV) and quartz-cal-
cite stage (V). Stage Il and IV are main periods for gold deposition. Chalcopyrite-carbonate stage also corre-
sponds with gold deposition. Basalts are enriched in Ba, Rb, Pb and Sr. The chondrite-normalized REE pat-

terns of variously altered basalts are similar. The chondrite-normalized REE pattern of quartz-albite veins in al-
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teration-type orebody are right-inclined and characterized by slightly positive Eu anomalies, with slight fractio-
nation between LREE and HREE. The chondrite-normalized REE pattern of quartz-calcite vein is also right-in-
clined, with evidently positive Eu anomalies and evident fractionation between LREE and HREE conclud that
the ore-forming fluid was gradually enriched in LREE with evidently positive Eu anomaly.
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Fig. 1 Simplified geological map of the Keramay region modified after Wang et al. 2007 the ages are from
Han et al. 2006
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Fig. 2 Microphotographs for basalts in host rock of
alteration-type orebody

a & c. pyroxenes and plagioclases in basalts with carbonation b. en-

larged microphotograph shows the pyroxenes and plagioclases all

photos under plane polarized light px—pyroxene Cc—calcite
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Fig. 3 Minerals in alteration type orebody
a. chalcopyrites occur on the margin of arsenopyrites and pyrites under reflected light b. rutiles intergrow with carbonates c. rutiles intergrow
with sericites d. chalcopyrite inclusions in arsenopyrite and carbonates e. arsenopyrite appears as inclusion of sphalerite which intergrows with
chalcopyrite f. chalcocite in the carbonates b ¢ d e f are BSE images. py—pyrite sph—sphalerite ank—ankerite sid—siderite ars—ar-

senopyrite ru—rutile Cce—calcite Q—quartz ser—sericite che—chalcocite cha—chalcopyrite



26 6 625
0.2 mm 3e
3f
4a 4c 4d 4a 4b 4c 4d
- 3 pm EDS
3a de 4f Ag
3b
3¢ 50
3d 3f 3a
3e 3d
30um
15um
’ o U‘A 2
4
abd. c. e & f. As

Fig. 4 The distribution of native gold grains and their EDS spectra in alteration-type orebody of Hatu gold deposit

a b d. gold inclusions in pyrites BSE images c. golds occur between arsenopyrite grains BSE image e & f. the EDS spectra of native

gold grains mineral abbreviations are the same as in Fig. 3
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As S
As S Clark
1960 Kretschmar et al. 1976 Sharp et al. 1985
1 Ni 19.4% ~
v 21.0% Co 1.0% ~6.1% 1
AS -2.39~+0.10 As Co Ni <0.05%
As Te Co Cu Ni 1 Co Ni Cu Fe
Co Ni 2.8 Fe S Cu Fe
Co Ni 29.51% —30.43% S 34.74% —35.18% Cu
Co Ni Co 34.229% ~34.66%
Fe Co Ni Fe 1.47% ~3.42% Il
Fe Fe >2% m v
I} Ni Co <2%
Fe Co 0.05% ~0.13%
Ni <0.07% Scott et al. 1973  Koji-
As S 0.6~1.0 ma et al. 1985
As S
1 wg %
Table 1 Representative compositions of sulfides in the alteration-type orebody of Hatu gold deposit wg %
S As Fe Pb Co Cu Zn Te Ni
Il 53.51 0.02 46.97 0 0.11 0.18 0.06 0.01 0.04 100.90
Il 53.55 0.04 46.84 0 0.10 0 0.01 0.02 0.15 100.71
I\ 51.39 0.56 45.82 0 0.07 0.04 0 0 0.01 97.89
I\ 53.14 0 46.66 0.07 0.08 0 0 0.08 0.52 100.55
I\ 51.59 2.88 46.62 0 0.06 0.03 0 0 0.01 101.19
I\ 53.18 0.29 46.96 0 0.10 0.04 0.02 0.01 0.07 100. 67
I\ 51.06 3.55 46.00 0 0.08 0 0 0 0.05 100.74
I 21.86 43.01 36.39 0.08 0.06 0 0 0 0.01 101.41
I 22.66 42.64 36.45 0.05 0.07 0.01 0 0 0 101.88
It 23.36 41.11 36.90 0.08 0.05 0.02 0 0.01 0.01 101.54
v 24.24 40.12 36.73 0.20 0.13 0.02 0.01 0 0.07 101.52
v 23.43 42.21 36.12 0 0.06 0 0 0 0 101.82
v 22.26 42.44 35.83 0.09 0.05 0 0 0.03 0.01 100.71
v 24.45 39.28 37.15 0 0.06 0 0 0.04 0.04 101.02
v 20.96 43.56 13.41 0 1.03 0 0 0.23 21.00 100.19
v 20.60 45.16 10.97 0 2.92 0 4.40 0.20 19.39 103.64
I\ 20.03 44.62 9.40 0 6.09 0 0 0.08 20.20 100.42
I\ 34.79 0 30.43 0 0.03 34.53 0 0.03 0.01 99.82
I\ 35.18 0 29.89 0 0.05 34.40 0 0.02 0 99.54
v 34.74 0 29.92 0 0.03 34.22 0 0 0 98.91
IV 34.79 0.02 29.51 0 0.04 34.66 0 0 0.03 99.05
I 32.96 0 3.42 0 0 0 62.58 0.06 0 99.02
Il 33.09 0 1.95 0 0.01 0.43 63.41 0.04 0.09 99.02
IV 33.19 0 1.47 0 0.01 0 64.01 0.07 0 98.75

JXA-8100 1 pm 20 kV 1x10°8
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Finnigen Mat ICP-MS
5 Zhu 2006 - -
2
400 m REE 6a
HT07b HT10 HTI11 HT21 HT30 21.98 X 10 ©~44.45x10 ¢
HT33 HT12 HT14 33.10x10°°  La Yb y 0.851~0.954
HT20 HT07a HTO8 -
- La Sm y Gd Yb y
2 0.903~0.948 1.001~1.079 SEu 0.76~1.05
60 200 0.96 HTO07a Eu
Eu dCe 0.92~
0.99
2 wy 107°

Table 2 The trace element contents in samples from alteration-type orebody of Hatu gold deposit wy 10~°

HT07b HT10 HT33 HT21 HT11 HT30 HT12 HT14 HT07a HT20 HTO08

Rb 1.22 0 5.00 16.35 0.836 0.649 87.71 41.15 13.72 6.93 48.00
Sr 503.0 21.48 23.69 48.62 7.69 683.6 336.2 243.8 432.6 107.8 271.4
Y 14.33 0.671 2.49 4.15 1.18 2.00 19.7 27.52 14.28 24.70 17.89
Zr 4.63 2.08 3.31 4.71 1.30 0.887 45.11 64.17 41.06 57.08 43.40
Nb 0.180 0.049 0.456 0.347 0.098 0.365 2.11 3.08 1.95 2.64 1.92
Cs 0.324 0.116 0.539 1.10 0.420 0.343 5.34 8.42 0.883 4.08 2.68
Ba 6.30 1.80 35.66 19.97 1.38 9.78 99.42 313.6 17.37 51.89 80.51
La 1.76 0.067 0.972 0.487 0.045 0.480 2.68 3.97 1.94 3.40 2.59
Ce 4.55 0.132 2.24 1.27 0.121 0.852 6.82 10.03 4.64 8.78 6.56
Pr 0.738 0.025 0.244 0.162 0.020 0.095 1.07 1.58 0.762 1.35 1.03
Nd 3.84 0.101 0.954 0.815 0.099 0.339 5.47 8.06 3.89 7.03 5.47
Sm 1.40 0.020 0.280 0.376 0.035 0.099 1.84 2.62 1.33 2.35 1.74
Eu 1.01 0.011 0.093 0.142 0.020 0.608 0.763 1.08 0.400 0.918 0.638
Gd 1.93 0.022 0.306 0.520 0.045 0.124 2.67 3.79 1.92 3.37 2.44
Tb 0.357 0.004 0.044 0.089 0.007 0.019 0.496 0.713 0.363 0.627 0.448
Dy 2.19 0.025 0.264 0.563 0.044 0.134 3.42 4.84 2.53 4.34 3.06
Ho 0.435 0.005 0.052 0.117 0.007 0.028 0.756 1.09 0.563 0.956 0.662
Er 1.07 0.013 0.138 0.306 0.016 0.069 2.13 2.91 1.60 2.71 1.89
Tm 0.142 0.002 0.019 0.041 0.002 0.008 0.317 0.438 0.246 0.407 0.285
Yb 0.794 0.010 0.111 0.248 0.013 0.048 2.08 2.88 1.55 2.64 1.83
Lu 0.096 0.001 0.016 0.036 0.002 0.007 0.317 0.447 0.235 0.412 0.272
Hf 0.149 0.052 0.127 0.181 0.040 0.024 1.47 1.98 1.67 1.79 1.37
Ta 0.013 0.004 0.026 0.016 0.004 0.017 0.130 0.185 0.109 0.155 0.154
Pb 1.30 0.606 1.22 1.04 0.371 1.72 2.12 2.76 3.03 0.933 2.66
Th 0.288 0.275 0.418 0.333 0.313 0.346 0.385 0.505 0.453 0.447 0.445
U 0.074 0.073 0.105 0.073 0.058 0.088 0.074 0.152 0.103 0.115 0.100

> REE 20.32 0.44 5.74 5.17 0.47 2.91 30.82 44.45 21.98 39.32 28.91
SEu” 1.87 1.58 0.97 0.98 1.50 16.70 1.05 1.05 0.76 0.99 0.94
3Ce” 0.97 0.78 1.09 1.09 1.00 0.91 0.98 0.97 0.92 0.99 0.97
La Yb \* 1.51 4.45 5.93 1.34 2.33 6.80 0.88 0.94 0.85 0.88 0.96
La Sm " 0.78 2.04 2.17 0.81 0.79 3.03 0.91 0.95 0.91 0.90 0.93
Gd Yb y” 1.96 1.77 2.22 1.70 2.77 2.10 1.04 1.07 1.00 1.03 1.08

Finnigen Mat ICP-MS
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Fig. 7 a. plot of Hf Yb vs. Nb Yb for basalts b. plot of Sr Yb vs. Nb Yb for basalts c. plot of Pb Yb vs. Nb Yb for
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