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Wall-rock alteration and element migration of the Huachanggou Gold Deposit,
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Abstract: The Huachanggou gold deposit in Shaanxi province is located to the south of Mianlue suture zone. The
ore bodies are mainly controlled by EW trending reverse faults and ductile-brittle shear zones. Based on detailed
study of alteration mineral association in the main ore zone that hosted in the spilite tectonic lens, an alteration
zoning model has been established. The wall rock alteration can be divided into three alteration zones outward
from the shear center: pyrite - phyllic alteration zone, sericite - carbonate alteration zone, chlorite - hematite
alteration zone. The alteration mineral associations are pyrite + ankerite + fuchsite + sericite + albite + quartz +
calcite, ankerite + sericite + albite + quartz + pyrite, and chlorite + albite + ankerite + hematite + ilmenite oxide +
quartz + epidote, respectively. The elements migration analysis showed that SiO,, Na,O, Fe,05", MgO and Y occur
to move out in varying degrees, while K,O, CaO, Ba, Rb, Sr, Cr, Cu, Pb and volatile components move in during
alteration. The most intensive migration occurred in the pyrite phyllic alteration zone. Gold is mainly transported
as Au(HS), complex in the hydrothermal fluids. It seems that fluid-rock interaction between ore-forming fluid
and Fe-rich spilite plays an important role in gold precipitation.
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Fig.1 Regional geological map (a, from [12]) and simplified geologic map of the Huachanggou gold deposit (b, from [13])
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Fig.3 Main orebodies and alteration zones of the Huachanggou gold deposit”
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Table 1  Characteristics of wall-rock alteration zones of the Huachanggou gold deposit
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Fig.5 The alteration zoning and mineral assemblage of the Huachanggou gold deposit
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Table 2 Electron microprobe analysis (%) of carbonate and iron oxide

MgO Cao MnO FeO Total
1030405 6a-1 10.43 30.02 0.12 21.34 61.91
1030405 6a-2 10.00 28.95 0.13 18.72 57.80
1030405 6a-3 11.09 29.16 0.17 17.05 57.47
1030405 6a-4 9.72 28.89 0.18 18.56 57.35
1030405 6a-5 14.26 30.08 0.63 13.99 58.96
1030405 6a-6 13.33 29.46 0.34 16.88 60.00
1030404 6b-1 13.19 29.81 0.09 12.98 56.07
1030404 6b-2 9.98 29.01 0.17 18.92 58.08
1030404 6b-3 10.15 28.54 0.13 18.26 57.07
1030404 6b-4 9.89 29.16 0.22 20.43 59.70
1030404 6b-5 12.93 29.24 0.43 14.00 56.61
1030404 6b-6 11.65 0.44 0.23 47.47 59.79
1030404 6b-7 0.01 na 0.03 39.48 39.52
1030404 6c-1 23.18 0.32 0.25 36.41 60.17
1030404 6¢c-2 15.09 0.42 0.71 43.73 59.94
1030404 6d-1 12.08 30.20 0.23 13.24 55.75
1030404 6d-2 11.89 30.11 0.59 12.82 55.41
1030404 6d-3 11.00 30.43 1.95 9.92 53.30
1150281 1 na 37.20 na na 37.20
1150281 2 na 37.02 na na 37.02
: JEOL JXA-8100, 15 kV, (3.000=0.002)
E-0.8 A, 1um, 10 s, ZAF 1 na
*3 BEHRTETFREDINER(W) , ( )
Table 3  Electron microprobe analysis (%) of pyrite ( 4f) ’
Fe S As Au Total
1030404 6d-4 4776 50.33 0.11 0.05 98.24
1030404 6d-5 48.96 51.18 0.10 0.02 100.26 !
1030404 6d-6  45.81 48.02 0.24 0.01 94.08
1030404 6d-7  48.89 50.92 0.01 0.01 99.83 ;
1030404 6d-8 46.63 50.14 001 na 96.77 ) ;
1030404 6d-9 4750 51.09 0.03 na 98.62 Fe , ,
1030404 6d-10 48.39 51.30 0.02 na 99.72 ,
1150281 * 1 48.59 5191 na 0.03 100.53 . Fe ,
1150281 * 2 49.36 51.73 0.14 0.03 101.25
1150281 * 3 49.13 5192 0.02 na 101.07
1150281 * 4 48.39 5180 na na 100.19
1150281 * 5 47.57 5059 0.02 0.02 98.20
1150281 * 6 4798 51.72 na 0.02 99.71
1150281 * 7 48.63 51.84 0.01 na 100.48 6
1150281 * 8 48.89 52.07 na na 100.96
2; na ; 8
1150281 1150
1130
( 4e); 2 Cr 1110
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Table 4 Whole rock geochemistry data for altered rocks of the Huachanggou gold deposit
1150 8 1150 8 1130 8 1110
a b c d e f g h
4 2 2 4 1 1 1 1
SiO; 49.52 49.88 46.70 37.95 49.16 36.08 41.86 37.69
TiO, 1.16 0.64 0.41 0.79 0.77 1.38 0.45 0.51
Al,O3 14.30 13.79 12.90 15.11 11.32 13.50 14.85 14.47
Fe,03" 13.70 9.30 9.40 10.0 11.00 15.00 8.31 7.91
MnO 0.23 0.20 0.20 0.22 0.23 0.24 0.17 0.20
MgO 5.20 4.37 4.02 4.46 4.37 6.73 4.37 4.56
CaO 4.13 6.63 6.03 8.67 5.81 6.40 9.57 11.36
Na,O 4.75 3.71 4.11 2.85 5.35 3.29 2.53 2.26
K,0 0.14 0.50 1.01 2.87 0.17 211 0.40 1.42
P,0s 0.21 0.06 0.26 0.14 0.08 0.05 0.02 0.03
LOI 6.57 10.07 13.50 13.45 11.66 15.16 16.05 17.95
Total 99.93 99.18 98.92 96.59 99.93 99.91 98.67 98.49
Ba 7 88 130 261 38 244 60 420
Co 62.5 42.9 38.7 48.3 45.7 68.9 42.1 41.0
Cr 107 223 104 352 68 172 395 358
Cu 30.0 64.7 74.8 47.8 53.7 119.0 6.3 55.6
Ga 14.4 12.4 11.8 16.4 11.9 19.7 15.9 145
Nb 2.2 1.0 1.1 2.2 14 2.1 0.4 0.4
Ni 76.9 75.9 66.2 74.3 62.4 119.0 72.6 73.0
Pb 2.3 3.6 15 6.0 2.3 2.2 10 1.0
Rb 7.1 31.0 48.1 110.9 9.5 95.9 17.9 53.7
Sr 111.8 109.5 132.0 193.1 147.0 206.0 133.5 168.0
Sc 47.8 40.9 34.7 na 31.1 57.1 40.2 42.8
Th 0.3 0.2 0.2 0.2 0.17 0.2 na na
U 0.4 0.1 0.1 0.1 0.2 0.2 na na
238 160 127 196 163 251 203 201
Y 34.0 12.3 9.2 20.8 9.8 10.5 7.4 7.7
Zn 105 66 78 75 74 127 64 74
Zr 35 33 21 41 6 21 33 26
Sb 1.7 1.3 1.3 na 2.1 3.4 2.3 1.8
/ , X (XRF) , 0.5% ( )
(IcP-MS) 5% ) na- - LOI-
a- ; b- ; c- ; d- ;e e P 9=
; h—
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Fig.7 Normalized isocon diagrams showing the mass transfers of the alteration zones in the Huachanggou gold deposit
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Table 5 Geological characteristics comparison between main ore zone of the Huachanggou gold deposit with orogenic and Carlin gold deposits

(1) )

, ( )

Au-Ag=(As, Sb, Te, W, Mo, Bi, B) Au-As-Sbh-Hg Auz(Ag, As)
, CO; * )
CHy £ Ny % HpS CO, + CHy % HpS®
3%~12% NaCl < 8% NaCl 0.4%~11.9% NacCI®

+ + ®
200~500 C 160~250 C 240~320 C®
50~400 MPa 25~65 MPa 123~245 MPa®

(3)
1 (1) [57, 601; (2) [57, 61, 62]; (3) [8]

&% 3Lk (References):

[31,39-43,57,58] [1] . [3]. , 1996,
10(2): 108-113.
Bai Zhong. Genesis of the Huachanggou gold deposit in
8 Shanxi Province [J]. Mineral Resour Geol, 1996, 10(2):

108-113 (in Chinese with English abstract).
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[31. , 2000, 19(2): 138-146.
Wei Gang-feng, Jiang Xiu-dao, Liu Yong-hua, Du Pei-xuan.
Geological characteristics and ore-controlling factors of the
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Na,0O MgO F9203T Y : K,O CaO Ba 138-146 (in Chinese with English abstract).
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