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Sulfide trace element variation and Pb isotope of the Tian’eping gold deposit, Guangxi
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Abstract: The recently discovered Tian’eping medium-sized gold deposit is located in the Yunkai Block, Guangxi

Zhuang Autonomous Region. Gold mineralization mainly occurred due to dissemination of the alteration rocks in

the second fault of the Bobai-Cenxi fault belt. Hydrothermal alteration mainly includes sericitization, silicification,

pyritization, and carbonatization, indicating low temperature alteration and mineralization. Mineralization and

alteration characteristics show that the Tian’eping gold deposit could be classified as a low temperature structural

altered-rock type gold deposit. The composition of main and trace elements of pyrite and freibergite were analyzed
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from the main stages of gold mineralization (Au content >5 g/t) and the bonanza zone (Au content >20 g/t), early
stage of gold mineralization (Au content <1.0 g/t), and late stage pyrite veins (Au <1.0 g/t). Additionally, the Pb
isotope composition of sulfide of the Tian’eping gold deposit was analyzed. Pyrite from the main stage of gold
mineralization and bonanza zone had Ni content varying from 0.02% to 0.24%, with an average of 0. 07%, and Cu
and As content of less than 0. 01%. In contrast, pyrite from early stage of gold mineralization and late stage pyrite
veins had Ni content less than 0.01%, average Cu content of 0.13% and As content varying from 0.02% to 3.08%.
Freibergite from the main stage of gold mineralization had Ag content more than 17.4%, As content less than
0.68%, and Cu content less than 25%. Freibergite from the late stage pyrite veins had Ag content less than 1.61%,
As content more than 2.12%, and Cu content more than 35%. Pyrites from different stages of mineralization had
Co/Ni values located on the domain of hydrothermal genetic pyrite. Pyrite from the main stage of gold
mineralization was located on different domains of the Co-Ni-As triangular plot from the pyrite of early and late
stage mineralization. The element variation characteristics of pyrite and freibergite at different mineralization
stages show that the sulfides from the main stage of mineralization had much higher concentrations of Ni and Ag
and lower concentrations of Cu and As than the early and late stages of mineralization. This suggests that the ore
forming fluids of the main stage of gold mineralization had higher concentrations of Au, Ag, and Ni and lower
concentration of As and Cu than the ore forming fluids of the early and late stages of mineralization. Pb isotopic
composition shows that the Proterozoic basement was one of the main sources of the ore-forming material of the
Tian’eping gold deposit

Key words: Tian’eping gold deposit; trace elements; Pb isotope; ore genesis; Guangxi
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Fig.l Regional geological map (a) and geological map (b) of the Tian’eping gold deposit
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Fig.2 Photos showing features of different stages of mineralization of the Tian’eping gold deposit
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Table 1 Major and trace element concentrations (%) of pyrite from different stage mineralization
Fe S As Au Co Ni Cu total
a-1 45.37 50.99 2.22 <0.01 0.05 0.03 0.39 99.05
a-1-4 45.17 52.16 1.36 <0.01 0.04 <0.01 0.09 99.35
a-1-5 45.18 51.63 1.82 0.05 0.05 <0.01 0.16 98.89
a-2-10 46.33 52.35 0.68 0.05 0.08 0.02 0.02 99.53
a-2-11 46.30 51.96 1.38 <0.01 0.05 <0.01 0.05 99.74
a-2-12 46.62 52.40 0.64 <0.01 0.05 <0.01 0.02 99.73
a-2-13 4591 52.44 1.10 <0.01 0.06 <0.01 0.03 99.54
a-2-14 45.83 51.16 3.08 <0.01 0.05 <0.01 0.10 100.22
a-2-2 46.18 52.81 0.67 0.03 0.05 <0.01 0.04 99.78
a-2-4 45.97 51.83 0.70 <0.01 0.06 <0.01 0.08 98.64
: a-2-4 45.81 52.43 0.72 <0.01 0.10 0.01 0.05 99.12
Au=1.0 pg/g a-2-6 43.76 49.38 3.68 0.02 0.05 0.01 <0.01 96.90
a-2-7 46.34 53.52 0.44 0.02 0.04 0.01 <0.01 100.37
a-2-8 45.45 51.41 0.98 0.03 0.05 0.02 0.03 97.97
a-2-9 43.71 51.87 1.09 <0.01 0.07 0.01 0.05 96.80
a-3-2 45.75 5291 0.15 <0.01 0.09 <0.01 0.09 98.99
a-4-1 44.67 50.90 2.31 <0.01 0.02 <0.01 0.49 98.39
a-4-2 44.30 51.76 1.38 <0.01 0.07 0.02 0.41 97.94
a-5-1 46.01 52.18 1.39 0.02 0.06 <0.01 0.19 99.85
a-5-2 45.33 52.32 1.09 <0.01 0.05 <0.01 0.08 98.87
a-6-1 46.07 52.18 1.00 0.02 0.05 <0.01 0.07 99.39
a-6-3 44.50 51.24 1.36 0.04 0.08 0.06 1.08 98.36
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Fe S As Au Co Ni Cu total
b-1-3 45.59 53.17 0.01 <0.01 0.14 0.18 0.02 99.11
b-1-5 46.34 53.54 0 0.03 0.06 0.06 <0.01 100.03
b-2-2 46.47 53.27 0.01 0.03 0.09 0.05 <0.01 99.92
b-2-4 46.77 52.80 0 0.02 0.06 0.08 <0.01 99.73
b-3-3 46.68 53.72 0.02 <0.01 0.06 0.02 0.02 100.52
b-4-1 46.78 53.04 0 <0.01 0.08 0.12 <0.01 100.02
b-4-2 46.79 53.50 0 <0.01 0.05 0.02 <0.01 100.36
b-5-1 47.10 53.32 0 <0.01 0.06 0.04 <0.01 100.52
b-5-2 46.61 53.63 0 <0.01 0.09 0.17 <0.01 100.50
b-7-1 46.86 53.47 0 <0.01 0.09 0.09 0.03 100.54
b-8-3 46.63 52.9 0 0.03 0.04 <0.01 <0.01 99.60
Auzﬁ)uug/é b-8-4 47.13 53.36 0 <0.01 0.05 0.05 <0.01 100.59
b-8-11 46.47 53.44 0 <0.01 0.06 0.06 <0.01 100.03
b-8-18 46.06 52.89 0 <0.10 0.09 0.09 <0.01 99.13
b-8-19 46.45 52.66 0.01 0.035 0.07 0.06 <0.01 99.285
b-8-20 46.36 52.17 0 0.024 0.05 0.03 <0.01 98.634
b-8-21 46.61 52.82 0 <0.01 0.04 <0.01 <0.01 99.47
b-8-22 46.51 53.46 0 <0.01 0.06 0.03 0.03 100.09
b-8-23 46.69 52.86 0 <0.01 0.03 0.02 <0.01 99.60
b-8-24 46.44 52.97 0 <0.01 0.06 0.05 <0.01 99.52
b-8-25 46.06 52.69 0 <0.01 0.05 <0.01 <0.01 98.80
b-8-26 46.53 52.51 0 0.031 0.04 0.05 <0.01 99.161
c-1-1 46.28 52.61 0 <0.01 0.06 0.09 <0.01 99.04
12 46.94 53.29 0 0.03 0.05 0.03 0.02 100.36
c-2-1 46.92 52.84 0 <0.01 0.07 0.04 0.02 99.89
c-2-2 46.58 53.30 0 <0.01 0.08 0.04 <0.01 100.00
¢-3-1 46.77 53.65 0 0.02 0.08 0.06 0.03 100.61
¢-3-2 46.80 53.87 0.02 <0.01 0.11 0.24 0.02 101.06
c-3-4 47.01 53.08 0 0.03 0.06 0.05 <0.01 100.23
c-3-5 46.96 53.60 0.02 0.06 0.06 0.03 <0.01 100.73
c-3-6 46.75 52.76 0 0.03 0.09 0.19 <0.01 99.82
: ¢-3-7 46.77 53.26 0 <0.01 0.09 0.23 <0.01 100.35
Au=5.0 pg/g c-3-8 46.15 51.86 0.03 0.01 0.05 0.05 <0.01 98.15
¢-3-9 47.12 53.30 0 0.02 0.07 0.04 0.01 100.56
c-4-1 46.87 53.68 0.03 <0.01 0.06 0.05 <0.01 100.69
c-4-2 46.65 53.19 0 <0.01 0.06 0.08 <0.01 99.98
c-5-1 46.98 52.93 0 <0.01 0.05 0.03 <0.01 99.99
c-5-2 47.01 53.18 0 0.02 0.06 0.07 0.05 100.39
¢-5-3 46.86 53.23 0 0.01 0.10 0.07 0.02 100.29
c-6-1 46.72 52.90 0 <0.01 0.05 <0.01 0.01 99.68
c-6-2 46.74 53.53 0 <0.01 0.04 <0.01 0.01 100.32
¢-7-1 47.12 53.44 0.02 <0.01 0.03 0.04 <0.01 100.65
£1-1 46.01 52.41 0.71 <0.01 0.07 <0.01 0.03 99.23
. 22 46.15 52.00 1.01 <0.01 0.06 <0.01 0.02 99.24
Au=1.0 pg/g £3-1 46.72 53.19 0.01 0.02 0.04 <0.01 0.02 100.00
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(R 1)
Fe S As Au Co Ni Cu total
f-4-1 46.53 52.76 0.09 <0.01 0.05 <0.01 0.02 99.45
f-5-2 46.51 53.20 0.37 <0.01 0.04 <0.01 0.03 100.15
f-6-1 46.32 52.17 0.58 0.02 0.03 <0.01 0.03 99.15
f-7-2 46.55 53.51 0.14 <0.01 0.05 <0.01 0.17 100.42
f-7-3 46.55 52.59 0.21 <0.01 0.06 <0.01 0.03 99.44
f-8-1 45.97 51.93 1.02 <0.01 0.04 <0.01 0.15 99.11
f-9-2 45.77 52.01 1.74 <0.01 0.05 0.03 <0.01 99.60
f-7-1 46.10 52.25 0.18 0.01 0.06 <0.01 0.33 98.93
Au<1.0 .ug/g f-8-2 46.28 52.93 0.42 <0.01 0.06 0.02 0.11 99.82
f-9-2 45.57 51.45 2.07 <0.01 0.04 <0.01 0.03 99.16
f-9-3 44.55 50.27 0.83 0.02 0.08 0.02 0.04 95.81
f-9-4 45.45 51.95 1.54 <0.01 0.07 <0.01 0.02 99.03
f-9-3-1 45.92 52.10 1.72 0.03 0.06 0.03 0.04 99.90
f-7-5 46.05 52.71 0.03 <0.01 0.04 <0.01 0.21 99.04
f-7-6 46.07 53.09 0.02 <0.01 0.04 <0.01 0.15 99.37
f-7-7 46.23 53.08 0.08 <0.01 0.04 <0.01 0.20 99.63

x2 RBEHEHKE Au T KGRI LI R IRMEE B LD (%)

Table 2 Major and trace element concentrations (%) of Ag-tetrahedrit associated with pyrite from gold rich ore bodies and late stage pyrite veins

Fe S As Ag Cu Zn Sb Mo Cd Total

f-7-8 2.14 24.88 2.55 1.39 35.99 7.57 24.60 0.53 0.42 100.07

f-7-4 1.54 24.53 2.12 1.49 36.58 7.38 24.73 0.27 0.18 98.81

f-2-1-1 0.13 25.00 3.12 1.25 37.77 7.55 24.47 0.30 0.18 99.78

f-5-1-1 1.24 24.40 291 1.39 36.32 7.50 23.72 0.25 0.45 98.17

f-7-1-1 1.55 24.65 2.97 1.38 35.95 7.32 24.49 0.40 0.18 98.90

f-9-1-1 0.14 24.45 3.09 1.53 37.82 7.61 24.36 0.01 0.42 99.43

b-9-1 0.13 22.80 0.36 18.35 24.39 6.93 26.49 0.33 0.28 100.05

b-1-2-1 0.30 22.16 0.30 20.63 22.69 6.84 27.03 0.03 0.29 100.27

Au b-3-2-1 1.71 22.29 0.68 20.70 22.48 6.66 25.53 0.17 0.31 100.53

b-9-3 0.10 23.03 0.25 17.70 24.67 7.12 26.92 0.14 0.29 100.20

*3 R EF RIBEMIRAEAR
Table 3 Pb isotope composition of Tian’eping gold deposit
205pp/***Ph lo 27pb/**Ph lo 2%6pp/***ph lo

ZK301-1-2 38.900 0.095 15.686 0.038 18.594 0.045
ZK301-1-3 38.840 0.030 15.716 0.012 18.998 0.017
ZK301-1-5 39.216 0.120 15.839 0.048 18.738 0.058
ZK301-1-6 39.212 0.012 15.765 0.005 18.981 0.006
ZK301-13-1 39.266 0.068 15.785 0.027 18.780 0.033
ZK301-13-5 39.296 0.042 15.812 0.017 18.850 0.020
ZK301-13-7 39.199 0.129 15.782 0.052 18.773 0.062
ZK301-6-1 39.219 0.003 15.765 0.001 18.710 0.001
ZK301-6-3 39.112 0.034 15.729 0.014 18.663 0.016
ZK301-6-4 39.205 0.008 15.762 0.003 18.708 0.004
ZK301-6-5 39.167 0.024 15.751 0.010 18.702 0.012
ZK301-6-6 39.185 0.039 15.760 0.016 18.706 0.018
ZK301-6-7 39.182 0.031 15.754 0.013 18.702 0.015
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