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A preliminary study of the modes of occurrence of associated Au and Ag
in the Baogutu porphyry copper deposit, Xinjiang Autonomous Region, China

SONG Hui-xia', GUO Guo-lin?, JIAO Xue-jun® and LIU Yu-lin*
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Key Laboratory of Nuclear Resources
and Environment of Ministry of Education, East China Institute of Technology, Nanchang 330013, China; 3. Xingjiang Institute of
Nonferrous Geology, Urumchi 830000, China; 4. School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: The Baogutu porphyry copper deposit, a gold-rich porphyry copper deposit, is located on the margin
of western Junggar Basin in Xinjiang. The average Au, Ag and Cu contents of the deposit are 0.25 g/t, 2.56
g/t and 0.30% , respectively. Two ore-forming stages have been observed. The early stage, during which Cu-
Mo-Au assembly was formed, seems to have been the main mineralization stage. The late stage, during which
the Cu-Au-Ag-Te-Bi assembly was generated, only occurred in local places of the ore deposit and was not large in
scale, but it played the role of enriching the ore. According to the microscope observation and electron micro-
probe analyses of the polished sections and polished thin sections, the authors consider that at the early ore-form-
ing stage, Au content was higher than Ag content, and these two elements existed homogeneously in sulfides as
solid solutions, with no independent minerals formed. The late ore-forming stage was characterized mainly by
the formation of argentiferous minerals and complex Cu-Au-Ag-Te-Bi minerals, with the major minerals being
hessite, Bi-bearing hessite (?), Ag-bearing tetradymite (?), Ag-bearing wittichenite, electrum etc. These min-
erals are present as slender veins superimposed upon earlier mineralization. Though limited in scale, the late

stage mineralization played an important role in improving the economic value of the deposit.
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Fig. 1 Geological sketch map of the Baogutu porphyry deposit simplified after Zhang Rui et a/. 2005
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Table 1 EPMA data of sulfides at the early ore-forming stage
S As Fe Cu Ag Au Te Bi Zn Mo Pb Total
ZK102-G13-1 Zng o Fep 06S 33.74 0.06 3.26 - - 0.23 - - 63.13 0.54 - 101.01
ZK102-G13-4 Zng goFey 7S 34.02 4.12 0.03 - 0.51 - - 61.95 0.45 - 101.18
5102-181-1 Zny.s2Fep. 14Cug, 038 32.62 0.05 7.64 2.006 - 0.34 - - 56.32 0.58 0.03 99.64
ZK102-G19-3 Cuy.01Fey. 995, 35.08 30.16 34.99 - 0.03 - - 0.11 0.49 - 100.94
ZK102-G7-3 Cuy p7Fe; 035 33.59 30.40 35.63 0.03 0.12 - - 0.07 0.40 - 100.25
G102-181-2 Cuy_geFer.06Moy. oS 33.26 30.45 34.69 0.10 0.02 - - 0.06 0.52 - 99.12
ZK102-G13-2 Cuy.9sFep. 95, 35.17 29.98 34.57 - - - 0.08 0.49 0.02 100.32
ZK102-B11-5 FeS, 53.69 0.02 46.35 —  0.06 - - - - 0.67 - 100. 81
ZK102-G7-6 Fep.0oS, 52.84 47.11 0.04 - - 0.03 - 0.06 0.74 - 100. 84
ZK102-G7-7 Fe;. 035, 51.88 46.58 0.43 - - - - 0.06 0.73 - 99.87
ZK103-F11-2 Fey oMoy 01, 52.22 46.59 - - 0.04 - - 0.02 0.75 0.04 99.69
G102-181-3 FeMoy o1, 52.18 — 44.95 0.54 0.04 0.11 - - - 0.68 - 98.57
ZK102-F5-2 Moy 565 36.84 0.04 - - - - 0.05 0.11 62.85 - 99.90
ZK103-F11-1 Moy 95, 38.77 0.02 0.09 - - 0.10 - 0.16 0.02 63.05 - 102.25
ZK102-G13-3 Fey 93As0.77S 22.29 40.02 35.50 0.02 0.02 - 0.10 - - 0.32° 0.02 98.30
ZK102-B11-6 Fey §75 39.62 59.66 — 0.02 - - - 0.03 0.50 99.83
co=r <0.01% 1982
2 wp %
Table 2 EPMA data of some minerals at the late ore-forming stage

S As Fe Cu Ag Au Te Bi Zn Mo Pb Total
ZK102-G7-4  Cuy g6S 21.18  — 0.15 78.25 0.04 0.12 0.02 - 0.09 0.23 0.09 100.26
5102-165 2 -3 Cuy 9sFep. 1S 20.49 0.07 0.34 78.50 0.10 - - - 0.11 0.24 0.06 99.90
G102-171-6 Biy 42 Ter Agy. oS 3.88 0.00 0.32 0.08 0.57 0.00 31.10 60.12 0.02 0.01 0.00 97.12
G102-171-7 Bi> 15Te 085S 4.13 0.00 0.27 0.17 0.33 0.00 34.27 58.41 0.03 0.05 0.00 98.75
G102-171-11 Biy 23Te;S 4.09 - 0.27 0.44 0.006 - 32.84 61.12 0.05 - - 99.47
G102-171-21 B sTe; 67S 4.84 0.00 0.11 0.21 0.45 0.00 32.43 57.01 0.03 0.00 0.00 95.63
ZK102-F4-4 Biy 25Te;. 35S 2.55 - - - 0.04 - 23.39 71.99 0.02 - - 98.66
G102-165 1 -2 Biz ¢Te; 5S 3.25 - 0.25 0.40 0.24 0.05 19.49 75.14 0.03 - - 99.25
G102-171-2 Bi; 2 Te; »S 3.18 0.00 0.26 0.43 0.00 0.00 27.90 67.41 0.07 0.00 0.00 99.99
- 7ZK102-F4-3 Bi3Te, »S, 6.51 - - 0.02 0.02 0.04 27.79 62.06 0.02 - - 97.02
G102-171-5 Bi; ;Te; s 0.08 - 0.23 0.23 0.12 - 31.57 66.50 0.02 - - 99.52
G102-171-12  Biz 2 Tey 5 - - 0.02 0.03 - - 31.57 66.15 0.10 - - 98.37
G102-171-14 Cup 47Big s7A80.20S;  19.76 0.00 1.27 32.53 6.41 0.00 0.09 37.68 0.07 0.13 0.00 98.19
G102-171-9 Cup 30Big. 04Ag0.23S;  20.46 0.00 1.57 32.34 5.75 0.00 0.01 41.48 0.09 0.20 0.00 101.97
G102-171-4 Cuy sBiAgy 1S3 19.14 0.00 0.53 35.48 2.38 0.00 0.06 41.69 0.05 0.19 0.00 99.64
G102-171-23 Cup g0Big.osAgo.10S;  19.44 0.08 0.31 36.22 1.71 - 0.03 41.54 0.13 0.25 - 99.72
G102-171-17 Cuy. 95BiAg). 0553 19.14 - 0.47 37.71 0.54 - — 41.90 0.07 0.13 - 100. 18
G102-165 2 4 Cu - - 0.04 95.82 0.04 - - 0.02 0.11 - 0.04 96.08
G102-171-20 Bi 0.05 - 0.15 0.33 0.30 0.03 0.70 97.79 0.07 - - 99.45
G102-171-3 AgoBig.03TeS o7 0.62 0.00 0.08 0.43 62.76 0.00 36.68 1.22 0.06 0.00 0.00 102.45
G102-171-19 Agy.9Big.0sTe 0.09 - 0.08 0.20 59.07 - 37.09 2.88 - 0.02 99.66
G102-171-22 Agy o1 Te 0.11 - 0.11 0.32 57.17 0.02 41.62 0.15 - 0.02 99.51
G102-171-13 Ag 45Biy 27TeSy 45 3.27 - 0.51 1.71 58.59 — 27.48 8.22 0.05 - 100.33
- § G102-171-8 Agy 27Big.27TeSy 50 4.32 - 0.57 0.85 53.59 — 27.46 13.27 0.03 0.03 100.87
G102-171-18 Agy.17Big. 26 TSy 48 3.43 - 0.11 0.67 54.40 — 29.41 11.93 0.03 0.11 100.98
G102-171-15 Biy 0sAgy. 75 Te2S) 33 5.22 - 0.64 1.38 9.83 - 30.85 51.67 0.06 0.05 100.89
- G102-171-16 Cuy 50Biy 03Ag0.78S;  18.47  — 1.56 18.67 16.12 — 0.06 41.23 0.02 0.22 96.52
G102-171-10 Aug, 64AL0.36 0.09 - 0.26 0.43 23.00 74.12 0.09 0.71 0.05 - 98.79

<0.01%

1982

W oxm
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Fig.2 BSE images of silver-bearing minerals in sample G102-171
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