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Mineralogy of arsenian pyrites and arsenopyrites of Carlin-type gold deposits
in Yunnan-Guizhou-Guangxi golden triangle” area southwestern China
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Abstract

Petrographic observations and electron-probe micro-analysis EPMA of sulfides from different subclasses of typical Carlin-type
gold deposits in Yunnan-Guizhou-Guangxi' golden triangle” area show that both arsenian pyrites and arsenopyrites are major gold-
bearing minerals. Gold-bearing pyrites are dominated by zoned arsenic pyrites and fine-grained euhedral arsenian pyrites. Zoned arse-
nian pyrites are characteristics by As-poor and S Fe-rich cores mantled by later-formed As-rich and S Fe-poor rims and there is a

positive correlation between Au and As. Pyrites with As-poor cores have complex origin  with some being hydrothermal pyrites pre-
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cipitated in the early metallogenic stage and the others being syngenetic pyrites altered by hydrothermal fluid. Core pyrite and rim
pyrite were formed in different metallogenic stages. The correlation between element contents indicates S was replaced by As in rims.
The characteristics of multi-rims suggest that the hydrothermal fluid acted pulsatorily and the components of hydrothermal fluid varied
constantly. Even if Au of some analytical spots {rom the cores exceeds the detection limit rims can serve as the primary gold-bearing
location. The fine-grained euhedral arsenian pyrites with homogeneous texture are similar to the rims of zoned pyrite with characteris-
tics of high As Au and low S Fe indicating that the As-rich mantles of zoned pyrite were probably formed synchronously with the
As-rich tiny euhedral arsenian pyrite. The pyrites from the aggregation of pyrite-arsenopyrite are classified into two groups which are
of zoned texture and homogeneous texture and have the characteristics of the above two types of pyrites respectively. Arsenopyrites are
subdivided into three generations all having homogeneous texture and belonging to hydrothermal precipitation. There are some ana-
lytical spots from every generation whose Au exceeds the detection limit and whose contents of Au As S Fe are different insignifi-
cantly in different generations indicating they were deposited in the main metallogenic stage. The arsenopyrites have higher Au abun-
dances than pyrites in the aggregation of pyrite-arsenopyrite. The precipitation order of gold-bearing sulfides is as follows As-poor
sedimentary pyrites or early metallogenic stage pyrites = As-rich zoned arsenian pyrites and fine-grained euhedral arsenian pyrites =
arsenopyrites. The distribution of Au in all types of pyrites and all generations of arsenopyrites is heterogeneous under the resolution of
EPMA microbeam and the homogeneous texture of Au map from zoned arsenic pyrites is likely to be a pseudomorph. The major
modes of occurrence for gold aré’ invisible” nanometer-size sub-microscopic inclusion gold grains with minor ones being’ invisible”
lattice gold and' visible” micrometer-size microscopic native gold. The gold-bearing minerals and the gold modes of occurrence have no
essential difference in different subclasses of Carlin-type gold deposits in Yunnan-Guizhou-Guangxi® golden triangle” area suggesting
that they had the same ore-forming process and setting.
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Fig. 1 Sketch map showing the distribution of Carlin-type gold deposits in Guizhou- Yunnan-Guangxi' Golden Triangle” area
I—Pre-Triassic 2—Late Paleozoic carbonate rock of isolated platform 3—Triassic carbonate rock of platform phase 4—Triassic
turbidite of basin phase 5—Regional fault fault 6—Nappe structure 7—Sampled gold deposit other gold deposit

8—Province boundary National boundary

2001
p,g!

1998
P,d Pyl
Ty
1995



542

2009

Hu et al. 2002

2
2.1
1
150 t Sino Gold Mining Limited 2008
F F 1
1993 2007
LNG-5 4
EF;
2 LNGO106
- 2 LNG2
2 LNG4-1 LNG5
_ 2
LNG2
2006
3
“ " 2006
2 SYD9-1 -
2 SYDS  SYD9-2
1998
Fi
1998 2001

2 M™4-2-1 MS21-1

2 M$S4-1-

2 MS4-2-1
1
Ey
2 LWO014
LW007-6
2 LW102 LWO021
1
2.2
46 mm
EPMA
2 LNGO0105  LNGO106
University of Adelaide South Australia EPMA
CAMECA SX-51
20 kV 20 nA
2
JEOL JXA-8800R 20
kV 20 nA 1 pm
2
S Fe As Au
3 EPMA
3.1
3
3
3
1 As S Fe
was 0.19% ws 53.64% wp. 46.78%
LNGO0105  LNGO0106
Fe:S FeS, 1:2 4
2007 Co Ni
1 1.5~3.76
Co Ni 1
1992 15
5 Au wpe  0.003% ~
0.05% Wey

0.01% wag0.01% we, 0.06%
M™4-2-1 MS21-1

SYD9-1 As wy  2.40% S Fe
W, W 50.84%  43.78% Cu
Wy 0.14% Wy, WN



FESH WRIESLSE: EES R =M RIS SRR NS0 T = R

543

LW007-6

2 WA iE R E EPMA T (i
BEAFAERSBSERE A, BOE R AR REERCEMEBE R AAREAN EPMA R AME, HFRERW AT
Fig. 2 Microstructure of arsenian pyrites and arsenopyrites in samples showing the analyzed spots of EPMA
Black and white pictures are BSE photos, color pictures are reflected plane polarized light photos; Red dots are the location of

analyzed spots of EPM., figure represents serial number of analyzed spot
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1

Table 1 Summary of characteristics of the samples

Tyby
LNG0105 F; LNG0105 96.8 m
LNG0106 F; LNG0106 45.4 m
LNG2 F; 660 m
LNG4-1 LNG4-2 F3 675 m
LNG5 Fpp
P03
SYD7 1280 m 8-1
SYDS 1220 m 2 24
SYD9-1 SYD9-2 1220 m 4 206 35 m
Thof
MS4-1-1 MS4-2-1 MS4-2-2 700 m 2 F
MS21-1 MS21-2 700 m 8§ F
Tybf
LW7-6 1 Fi
LW14 1
LW21 1 Fis
LW102 F,

2 EPMA

Table 2 EPMA analytical conditions of arsenian pyrites and arsenopyrites

JEOL JXA-8800R CAMECA SX-51
s s 10°° s s 10°¢

Au 40 20 350 120 20 600
Ag 30 15 80 10 5 1500

As 30 15 250 10 5 1100

S 10 5 70 10 5 600

Fe 10 5 200 10 5 500

Se 30 15 350 10 5 900

Cu 10 5 200 10 5 800

Te 30 15 100 10 5 800

Co 40 20 200 10 5 400

Pb 20 10 600

Ni 40 20 80

Bi 20 10 850

Zn 10 5 200

Sh 20 10 100

1 1 15 7 Au

wa,  0.024% ~0.15%
Wey 0.11%
2 As S 3 WA
Fe Was 3.26% Wy 3.94% Wy 50.26% wrp. 45.13%
50.82% wrp. 45.54% LNG0105 We, WN 2.63 24 11 Au
LNG0106 S wp,  0.013% ~0.15% Au
1% Fe 4 As S

W WNi 1 5.11 4
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3 EPMA wg %
Table 3 EPMA spots analytical results of pyrites wg %
Au As S Fe Se Ag Cu Pb Ni Bi Zn Sb Co Te Co Ni*”
LWO014
1- 1 0 0.17 53.66 46.59 0 0 0.03 0 0.06 0 0.033 0.01 0.09 0 100.64 1.5
1- 2 0 0.36 53.08 45.95 0 0.006 0.03 0 0.031 0 0 0.01 0.07 0 99.54 2.3
1- 3 0 5.33 49.36 45.06 O 0 0.053 0 0 0 0.008 0.019 0.077 0 99.91 >1
1- 4 0.024 4.44 50.10 44.67 O 0 0.006 0 0.01 0 0.002 0.004 0.094 0.01 99.36 9.4
1- 5 0.05 4.11 50.26 44.84 0 0 0.139 0 0 0 0 0.002 0.07 0.011 99.49 >1
1- 6 0.019 1.37 52.48 45.84 0 0.004 0.073 0 0.003 0 0 0 0.047 0 99.83 15.7
1- 7 0 3.22 51.33 45.16 0 0 0.017 0 0.005 0 0 0.01 0.046 0.008 99.8 9.2
2- 8 0 0.06 53.54 47.04 O 0 0 0 0.021 O 0 0 0.079 0.011100.75 3.8
2- 9 0.039 3.43 50.25 45.95 0 0 0.046 0 0.004 0 0 0.002 0.051 0 99.77 12.8
2- 10 0.093 2.20 51.5545.89 0 0.001 0.032 0 0.009 0O 0.021 0.029 0.079 0.006 99.91 8.8
LWO007-6
1- 1 0.003 2.10 52.00 45.62 0 0.0050.18 0 0.209 0 0.024 0 0.089 0 100.24 0.4
1- 2 0.013 2.36 51.75 46.41 0 0.01 0.098 0 0 0 0.026 0.007 0.066 0 100.74 >1
1- 3 0 2.98 50.56 45.41 0 0.002 0.19 0 0.016 0 0 0 0.073 0.01 99.24 4.6
1- 4 0 6.91 47.93 44.72 0 0.024 0.221 O 0 0 0 0 0.05 0.007 99.86 >1
1- 5 0.036 3.57 50.5545.62 0 0 0.055 O 0 0 0 0 0.049 0 99.88 >1
1- 6 0 3.74 50.16 45.87 0 .009 0 0 0 0 0.01 0 0.1 0.002 99.89 >1
1- 7 0.03 0.03 53.59 47.04 0 0.004 0.015 O 0 0 0 0.001 0.068 0.016 100.79 >1
2- 8 0 0.34 53.41 47.46 O 0 0 0 0.001 0 0 0 0.072 0.001101.28 72.0
2- 9 0.035 3.92 49.69 46.10 0 .0130.084 0 0.002 0 0.0250.001 0.075 0 99.95 37.5
2- 10 0 5.25 48.58 44.96 0 0.014 0.203 0 0.004 O 0 0 0.077 0 99.09 19.3
2- 11 0 3.73 49.93 45.96 0 0 0.051 O 0 0 0.008 0.011 0.073 0 99.76 >1
MS4-2-1
- 1 0.025 3.14 49.62 45.24 0 0 0.207 0 0 0 0.046 0 0.096 0.015 98.39 >1
- 2 0 3.15 50.09 45.40 O 0 0.179 0 0 0 0 0 0.061 0 98.88 >1
- 3 0.069 3.46 50.17 45.16 0 0 0.311 0 0.016 0 0 0.016 0.084 0.005 99.29 5.3
- 4 0 2.38 51.28 45.41 0 0 0.29 0 0 0 0.004 0.004 0.071 0 99.44 >1
- 5 0 2.71 52.21 45.35 0 0 0.145 0 0 0 0 0 0.073 0 100.49 >1
- 6 0 3.59 51.23 45.37 0 0 0.202 0 0 0 0 0 0.053 0.021100.46 >1
- 7 0 2.78 51.34 45.69 0 0.0150.076 0 0.013 0 0.048 0.001 0.101 O 100.06 7.8
- 8 0 2.23 52.16 45.29 0 0 0.152 0 0.017 0 0 0 0.075 0 99.92 4.4
- 9 0 3.85 50.68 44.25 0 0.007 0.255 0 0.014 O 0 0 0.06 0.008 99.12 4.3
- 10 0 5.09 48.52 44.23 0 0 0.33 0 0 0 0.031 0.003 0.061 0.007 98.27 >1
- 11 0 3.25 50.92 44.28 0 0 0.178 0 0.005 0 0 .029 0.093 0 98.76 18.6
MS21-1
- 1 0.068 1.69 52.64 46.33 0 0 0.248 0 0.071 0 0.011 0.033 0.154 0 101.25 2.2
- 2 0.081 1.01 52.29 46.26 O 0 0.122 0 0.059 0 0.038 0.0050.101 O 99.97 1.7
3 0.005 1.34 51.68 45.72 0 0.002 0.168 0 0.008 O 0 0.011 0.073 0 99.01 9.1
- 4 0 1.87 51.11 45.85 0 0.002 0.301 O 0.036 0 0 0.012 0.018 0.016 99.22 0.5
- 5 0.053 1.93 50.81 45.58 0 0 0.306 0 0.035 0 0.011 0.002 0.093 0 98.82 2.7
LNG5
1 7 0 7.02 47.28 43.60 0 0 0.234 0 0.034 0 0 0.042 0.076 0 98.29 2.2
2 8 0.017 9.47 45.54 42.15 0 0.007 0.18 0 0.275 0 0.009 0.051 0.139 0 97.84
SYD9-1
- 1 0 5.59 48.60 44.50 0 0.002 0.098 0 0.008 O 0 0 0.054 0 98.8 6.8
- 2 0 6.11 47.78 43.96 0 0 0.084 0 0.032 0 0 0.027 0.039 0 98.03 1.2
- 3 0 6.61 48.88 45.06 0 0 0.054 0 0 0 0.011 0.008 0.098 0 100.72 >1
- 4 0 1.17 50.48 40.66 0 0.003 0.097 0 1.085 0 0 0.0831.055 0 94.63 1.0
- 5 0 2.71 48.43 39.87 0 0 0.083 0 1.297 0 0 0.101 1.042 0 93.53 0.8
- 6 0 2.68 48.71 40.71 0 0.005 0.063 0O 1.14 0 0 0.073 0.92 0 94.3 0.8
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3
Cont. Table 3

Au As S Fe Se Ag Cu Pb Ni Bi /n Shb Co Te Co Ni**
- 7 0 5.65 49.22 43.97 0 0.024 0.07 0 0.029 0 0.042 0.012 0.081 0 99.1 2.8
- 8 0 4.75 50.55 45.85 0 0 0.007 O 0.025 0 0 0.002 0.059 0.013101.26 2.4
- 0.049 4.44 51.57 45.34 0 0 0 0 0.01 0 0 0 0.022 0 101.43 2.2
LNGO0106*
1- 1 0.04 0.05 53.86 46.93 0.01 0 0.02 0 0 100.91
1- 2 0 0.02 54.21 46.66 0.03 0 0 0.07 0 100.99
1- 3 0 0.00 54.25 47.10 0.01 0.01 0 0 0.06 101.43
1- 4 0 2.63 52.02 46.61 0.03 0 0.06 0 0.05 101.4
1- 5 0 2.09 52.39 46.10 0 0.05 0.01 0 0 100.64
1- 6 0.05 1.93 52.50 46.35 0 0 0 0 0 100.83
2 7 0.11 5.04 49.70 44.84 0.05 0 0.03 0 0 99.77
3 8 0 4.43 44.17 40.55 O 0 0 0 0 89.15
4 9 0 4.67 38.49 35.60 0.03 0 0.06 0 0 78.85
5 10 0.08 4.30 50.41 44.69 0 0 0.09 0 0 99.57
LNGO0105*
1 0.05 0.12 53.53 47.10 0 0.05 0 0.01 0 100.86
2 0 0.52 53.35 46.40 0 0.09 0.02 0 0.12 100.5
3 0.05 0.47 53.54 46.26 0.03 0 0.04 0.19 0.06 100.64
4 0 0.36 53.64 46.04 0O 0 0 0.02 0 100.06
5 0.15 0.38 53.92 46.19 0.06 0.09 0.02 0.04 0 100.85
6 0 7.39 48.16 43.71 0 0 0.4 0 0 99.66
7 0.15 8.35 46.07 41.79 0.08 0.12 0.2 0 0 96.76
* * ¥ 1
Fe S
LW014 LW007-6 was 0.02% ~ S
0.3% 3.5% ~6.9% 2.1%~2.9% w, As S Fe
53.5% 47.9% ~50.5% 50.5% ~51.9% MS4-2-1 As
Fe S As S Fe 2.23%~3.59%
3
S Fe Co
) 2 LNGO0105
As Au Cu LNGO105
LNG0106 3 LNGO0106 As
5 S Fe
LNGO0106 LNGS5 EPMA
wp  As5.82% S45.93% Fe41.91% Au 800 3 Au
~1100 x10°° Au
As Au S Fe
3.2 EPMA 2007 Au
S As Fe Au 4 .
As S Fe
LNGO0106
1 LWO014 LWO007-
6 SYD9-1 M$4-2-1 As
4 LNGO0106 LWO007-6
M$4-2-1 As Au

As S
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4 LNG0105 LNG0106
Table 4 Atom % of zoned arsenian pyrites from Lannigou gold deposit LNG0105 L.NG0106
%
S Fe As Se Te Co Cu Ag Au
LNGO106
1 66.620 33.326  0.024  0.005 0 0 0.015  0.002 .008 100
1 66.875 33.05  0.012  0.015 0 0.048 0 0 0 100
1 66.718 33.256  0.001  0.003  0.018 0 0 0.005 0 100
1 65.056 33.469  1.406  0.016  0.016 0 0.037 0 0 100
1 65.677 33.179  1.120  0.001 0 0 0.006  0.017 0 100
1 65.664 33.288  1.035 0 0 0 0.002 0 0.011 100
2 10m  64.001 33.151 2.778  0.026 0 0.001  0.021 0 0.022 100
3 8 pm 63.695 33.573  2.731 0 0 0 0 0 0 100
4 5 pm 63.125 33.528 3.278 0.017 0 0 0.052 0 0 100
5 10 pm 64.655  32.909 2.360 0 0 0 0.059 0 .017 100
LNGO105
66.370  33.530 0.065 0 0 0.008 0 0.017 .010 100
66.454  33.186 0.276 0 0.038 0 0.013 0.033 0 100
66.543  33.011 0.251 0.013 0.019 0.130 0.023 0 .011 100
66.848  32.945 0.193 0 0 0.013 0 0 0 100
66.808  32.853 0.203 0.030 0 0.029 0.015 0.033 .030 100
62.854  32.753 4.129 0 0 0 0.264 0 0 100
62.400  32.499 4.839 0.043 0 0 0.135 0.050 .034 100
2 0.15% we, w 0.52 As
As Cu S Fe Sb
3 wp As
41.09% S22.19% Fe 36.47% 9 1 wp As 40.52% S
Au wy  22.59% Fe 35.34% 6 1 Au
As 40.75% S 21.56% Fe 36.13% 4 1 0.03% Ni
wa,  0.025% 0.05% we, wy; 0.98
4
S As Fe Cu Sh 2 -
5
wy  As6.11% S48.28% Fe 44.42% 12
3 Au Ni 0.01%
Co Ni 23.58 As we, W
S ) EPMA As 2.55% As
7.63%
5.1 S Fe
4
2 Au
Co Ni Wy WN
7 8
1 - wy As 37.37% S
wp  As1.17% S51.77% Fe 24.30% Fe36.46% 21 12 Au
45.38% 4 1 Au  0.01% Ni 0.015% ~0.232% 0.04% Ni
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5 EPMA wg %
Table 5 EPMA spots analytical results of arsenopyrites wg %
Au As S Fe Se Ag Cu Pb Ni Bi Zn Sb Co Te
LW102
1 1 0 43.13 20.90 34.94 0 0.019 0.018 0 0.006 0 0 0.032 0.048 0.002 99.1
2 0.013 38.67 23.23 35.88 0 0.001 0 0 0.005 0 0.016 0.048 0.036 0 97.9
3 0.07 37.80 24.68 36.45 0 0.007 0.047 0 0 0 0.048 0.041 0.032 0 99.18
4- 4 0 37.34 24.40 36.47 0 0 0 0 0.008 0 0 0.083 0.034 0 98.34
4- 5 0 39.37 23.84 36.07 0 0.001 0.021 0 0.008 0 0 0.039 0.022 0 99.37
4- 6 0.053 42.24 21.28 35.62 0 0 0.022 0 0.014 0 0.027 0.039 0.014 0 99.31
4- 7 0 40.97 21.77 35.76 0 0 0.023 0 0 0 0.017 0.028 0.073 0 98.64
LWO021
1 1 0.017 42.37 22.75 35.73 0 0 0.012 0 0.003 0 0 0 0.062 0 100.94
2 2 0.021 37.50 24.96 36.15 0 0 0 0 0.269 0 0 0.061 0.089 0 99.05
3 3 0 36.61 25.20 35.58 0 0.018 0 0 0.005 0 0.004 0.03 0.053 0 97.49
4 4 0 41.18 22.31 35.51 0 0.006 0 0 0.02 0 0.001 0.013 0.075 0 99.12
5 5 0 38.72 23.36 36.06 0 0 0 0 0.01 0 0 0.004 0.012 0 98.17
6 6 0 39.33 23.27 35.69 0 0.002 0 0 0 0 0 0 0.04 0 98.33
7 7 0 45.66 20.14 34.00 0 0.003 0.024 0 0.052 0 0.039 0.013 0.043 0 99.97
8 8 0 38.58 23.95 36.39 0 0.007 0 0 0.012 0 0 0.02 0.073 0.004 99.04
LNG5
1- 1 0 38.37 23.52 35.50 0 0 0.042 0 0.005 0 0 0.022 0.076 0 97.54
1- 2 0.041 38.49 23.95 35.98 0 0 0.044 0 0.039 0 0 0 0.073 0 98.62
1- 3 18.83 36.82 39.12 0 0 0.058 0 0.201 0 0.016 0.058 0.074 0 95.18
1- 4 38.96 23.28 35.57 0 0 0.097 0 0.041 0 0.009 0.001 0.091 0 98.05
1- 5 39.22 23.28 35.65 0 0 0.054 0 0 0 0 0 0.048 0 98.25
2 6 0.003 38.31 23.68 35.62 0 0.014 0.052 0 0.014 0 0.009 0.018 0.059 0 97.78
LNG4-1
1 1 40.81 22.34 35.71 0 .011 0.069 0 0 0 0.037 0.041 0.045 0 99.06
2 2 41.43 22.04 35.26 0 .013 0.032 0 0.537 0 0.068 0.049 0.022 0.014 99.47
3 3 41.50 21.60 35.36 0 0 0.048 0 0.077 0 0.026 0.029 0.036 0 98.68
4 4 0.012 41.12 21.97 35.46 0 0 0.111 0 0 0 0.015 0.035 0.051 0.003 98.78
5 5 0 39.88 22.94 35.50 0  0.009 0.012 0 0.023 0 0.002 0.077 0.06 0 98.5
6 6 0 38.67 23.15 36.26 0 0 0.017 0 0 0 0.004 0.01 0.042 O 98.15
7 7 0.001 41.12 22.14 35.78 0 0 0.006 0 0 0 0 0.025 0.059 0 99.13
LNG4-2
1 1 0.037 42.58 21.64 34.96 0 0 0.03 0 0.011 0 0 0.015 0.024 0 99.3
2 2 0 43.00 21.75 34.97 0 0 0.015 0 0.139 0 0 0.036 0.088 0 99.99
3 3 0.022 41.62 22.44 35.53 0 0.01 0 0 0.007 0 0.012 0.035 0.069 0 99.75
4 4 0 39.57 21.98 34.52 0 0 0 0 0.211 0 0.008 0.04 0.07 0 96.4
5 5 0.008 40.67 22.88 35.38 0 0.001 0.024 0 0.011 0 0.001 0.025 0.048 0.003 99.05
6 6 0.002 40.76 22.04 34.60 0 0 0.042 0 0.06 0 0 0.021 0.067 O 97.59
M$4-2-2
1- 1 0.064 40.58 22.15 34.85 0 0.005 0.065 0 0.015 0 0 0.009 0.064 0 97.8
2- 2 0 37.87 24.54 36.29 0 0.002 0.067 0 0 0 0.05 0 0.027 0 98.85
3- 3 0 39.06 23.61 36.03 0 0.013 0.071 0 0.007 0 0 0.029 0.037 0 98.86
4- 4 0 41.57 21.90 35.52 0 0.006 0.095 0 0.032 0 0.002 0 0.047 0 99.17
5- 5 0 40.51 22.43 35.49 0 0 0.068 0 0.015 0 0.011 0.037 0.078 0 98.64
MS-4-1-1
2.
1 0.035 42.79 22.18 36.16 0  0.012 0.098 0 0 0 0.012 0.009 0.061 0 101.36
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Cont. Table 5
Au As S Fe Se Ag Cu Pb Ni Bi Zn Sh Co Te
2 0 38.70 23.99 37.01 0 0.009 0 0 0 0 0.048 0.097 99.85
3 0 42.16 20.67 35.51 0 0 0.084 O 0 0.002 0 0.077 98.5
2- 2
43.12 20.73 36.11 0 0 0.067 0 0.019 0 0 0 0.025 0.001 100.07
41.17 21.81 36.58 0 0.001 0.047 0 0.051 0 0 0.072 0 0 99.73
6 0 44.79 20.20 35.83 0 0 0.09 0 0.03 0 0 0.026 0.001 0.004 100.97
MS-4-2-1
2- 1 1 0 40.25 23.02 37.10 0 0.008 0.082 0 0.009 0 0 0.103 0.065 100. 64
2- 2 2 0 38.46 23.25 36.43 0 0 0.05 0 0.025 0 0 0.054 0.035 98.3
2- 3 3 0 38.41 23.89 37.49 0 0 0 0 0 0 0.031 0.03 0.036 99.89
3- 1 4 0 40.70 21.85 36.16 0 0.003 0.06 0 0.025 0 0.006 0.079 0.071 0.002 98.96
3- 2 5 0.025 39.03 22.99 36.31 0 0 0.062 0 0.019 0 0 0.079 0.03 0  98.55
3- 3 6 0 41.62 20.85 35.97 0 0 0.07 0 0.037 0 0.018 0.103 0.085 0.033 98.79
3- 4 7 0 41.63 20.55 36.08 0 0.004 0.087 0 0.041 0 0.024 0.073 0.043 0 98.53
MS21-2
1 6 0 41.55 21.82 35.75 0 0.02 0.022 0 0 0 0.004 0.014 0.022 O 99.2
2 7 0 41.30 21.72 35.46 0 0.002 0.025 0 0 0 0 0.015 0.077 0 98.6
3 8 0 41.13 22.23 36.68 O 0 0.022 0 0 0 0 0.042 0.031 0 100.14
4 9 0 44.38 20.53 35.53 0 0.006 0.077 0 0.026 0 0.035 0.034 0.087 0 100.71
4 10 0.076 40.65 21.81 36.65 0 0 0.056 O 0 0 0 0.027 0.047 0 99.32
6 wg %
Table 6 Average contents of different generations of arsenopyrites wg %
Au As S Fe Cu Ni Sh Co
0.02 39.63 23.05 35.75 0.05 0.01 0.03 0.05
0.01 40.74 22.47 35.56 0.03 0.06 0.03 0.05
0.00 41.09 22.19 36.47 0.06 0.01 0.04 0.04
0.01 40.75 21.56 36.13 0.07 0.03 0.08 0.06
0.01 40.48 22.52 35.80 0.04 0.03 0.03 0.05
41 L o e o 0.08
Cu
351 G i P o 0.06
re Fe ®
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Fig. 5 Graphsof As S Fe Sb Cu contents in different generations of arsenopyrites

Abscissa is the generation of arsenopyrites

1 is No. 1 generation single large-grained arsenopyrites 2 is No. 1 generation common

arsenopyrites 3 is No. 2 generation arsenopyrites 4 is No. 3 generation arsenopyrites
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7 - EPMA wg %
Table 7 EPMA spots analytical results of the aggregation of pyrite-arsenopyrites wg %
Au As S Fe Se Ag Cu Pb Ni Bi Zn Sb Co Te Co Ni”
LNG2
1- 1 0 41.5122.02 34.91 0 0.003 0.001 O 0.018 0 0.012 0.007 0.028 0 98.51 1.6
1- 2 0 40.40 22.10 35.15 0 0.005 0.02 0 0.092 0 0.012 0.009 0.068 0 97.80 0.7
1- 3 0 39.0223.0235.73 0 0.011 0.075 0 0.066 O 0 0.035 0.06 0 98.02 0.9
1- 4 0.03 41.77 22.09 35.78 0 0.019 0.038 0 0.01 0 0.019 0.054 0.061 0 99.87 6.1
- 5 0 1.23 52.2245.12 0 0 0.057 0 0.097 0 0.016 0.098 0.073 0 98.91 0.8
- 6 0 1.66 52.02 45.41 0 0.006 0.062 0 0.239 0 0.013 0.05 0.1 0 99.56 0.4
- 7 0 0.19 52.30 45.94 0 0.01 0.069 0 0.046 0 0.029 0.018 0.055 0 98.66 1.2
- 8 0.01 1.61 50.56 45.04 0 0.0150.021 O 0.227 0 0.009 0.077 0.09 0 97.66 0.4
2- 9 0 38.74 24.99 35.82 0 0.002 0.058 O 0.074 0 0.033 0.094 0.044 0 99.86 0.6
2- 10 0 41.66 21.32 34.64 0 0.001 0.082 0 0.046 O 0 0.075 0.04 0 97.86 0.9
SYD9-2
1- 1 0 39.37 23.75 36.44 0 0 0 0 0 0 0 0.012 0.044 0 99.62 >1
1- 2 0 40.13 23.05 36.33 0 0 0.012 0 0.044 0 0 0.028 0.079 0 99.67 1.8
1- 3 0.038 41.64 22.01 36.41 O 0 0.002 0 0.027 0 0 0 0.069 0.01 100.21 2.6
- 4 0 6.86 48.56 44.66 0 0 0.074 0 0.007 0 0.003 0 0.086 0.002100.25 12.3
- 5 0 7.26 47.98 44.34 0 0.002 0.086 0 0 0 0.004 0 0.044 0 99.72 >1
- 6 0 7.21 47.82 44.19 0 0.004 0.088 0 0.008 0 0 0.029 0.088 0 99.44 11.0
- 7 0 7.83 47.73 43.88 0 0 0.097 0 0.001 O 0 0.0050.116 0.017 99.68 116.0
- 8 0 5.62 49.09 45.44 0 0 0.09 0 0 0 0 0.01 0.068 0 100.32 >1
- 9 0 9.24 46.54 43.17 0 0 0.061 0 0.014 0 0 0.006 0.049 0.008 99.09 3.5
2- 10 0 41.73 21.89 35.48 0 0.022 0.057 O 0 0 0.012 0.02 0.084 0.015 99.31 >1
2- 11 0 35.01 25.76 37.11 0 0.006 0O 0 0 0 0.0350.002 0.018 0 97.94 >1
2- 12 0.017 37.83 24.71 36.41 0 0 0.041 0 0.005 O 0 0.014 0.066 0 99.09 13.2
SYD7
1 1 0.184 41.95 21.80 35.35 O 0 0.024 0 0.006 0 0.0320.027 0.084 0 99.46 14.0
2 2 0 42.3221.58 35.03 0 0 0.015 0 0.015 0 0 0.0130.049 0 99.02 3.3
3 3 0.031 38.5519.75 34.01 0 0.003 0.041 0 0 0 0.015 0 0.057 0 92.46 >1
- 4 0 4.50 47.78 42.84 0 0 0.006 0 0.012 0 0.02 0.0130.083 0 95.25 6.9
2- 5 0 38.7222.3233.88 0 0.009 O 0 0 0 0 0.0750.083 0 95.09 >1
2- 6 0.097 41.39 20.39 34.70 O 0 0.053 0 0 0 0 0.0220.039 0 96.69 >1
2- 7 0.232 40.17 22.03 35.08 O 0 0.074 0 0 0 0 0.001 0.079 0.003 97.67 >1
- 8 0 0.33 50.63 45.22 0 0.002 0.017 O 0 0 0.045 0.003 0.086 0.009 96.34 >1
SYD8
1- 1 0 28.71 31.18 38.94 0 0 0 0 0.009 0 0 0.023 0.105 0.008 98.98 11.7
1- 2 0.015 36.52 25.78 37.25 0  0.003 O 0 0.006 O 0 0.045 0.024 0.006 99.65 4.0
1- 3 0 36.13 26.36 38.05 0 0.0050.013 0 0.001 O 0.006 0.028 0.063 0 100.66 63.0
1- 4 0.074 38.71 24.42 36.77 0 0.007 O 0 0.008 0 0.0540.024 0.057 0.003100.13 7.1
1- 5 0.028 4.98 49.6545.22 0 0 0.019 0 0 0 0.029 0.008 0.057 0 99.99 >1
1- 6 0.087 7.75 46.91 44.33 0 0.014 0.017 0 0.009 0 0.027 0.015 0.071 0.005 99.24 7.9
1- 7 0.061 5.09 49.70 45.49 0 0.009 0.108 0 0.01 0 0.03 0.006 0.075 0.007 100.59 7.5
2- 8 0 9.79 44.98 42.96 0 0.001 0.019 0O 0.156 0 0.039 0.048 0.169 O 98.16 1.1
2- 9 0 8.17 46.07 42.67 O 0 0.008 0 0.152 0 0.017 0.049 0.27 0 97.41 1.8
2- 10 0 6.29 45.08 42.02 0 0.003 0.034 0 0.34 0 0.012 0.048 0.392 0 94.22 1.2
2- 11 0.024 2.69 44.38 40.31 0.008 0 0.009 0 0.49 0 0 0.0540.743 0 88.71 1.5
2- 12 0 2.93 44.56 37.77 0 0.004 0.006 0O 0.703 O 0 0.108 1.353 0 87.43 1.9
2- 13 0 1.98 47.20 40.71 0 0.002 0.029 0 0.492 0 0.01 0.053 0.876 0 91.35 1.8
2- 14 0.035 2.62 48.80 42.95 0 0 0.006 0 0.323 0 0.209 0.028 0.479 0 95.45 1.5
2- 15 0 6.26 46.70 43.13 0 0 0.049 0 0.21 0 0.0340.0510.348 0 96.78 1.7
2 16 0 34.6527.71 37.85 0 0 0 0 0.006 0 0 0.037 0.068 0 100.32 11.3
-3 17 0.072 36.75 25.27 36.94 0 0.002 0 0 0.006 0 0 0.027 0.022 0 99.09 3.7
3 18 0 6.68 47.03 44.28 0 0.005 0.056 O 0 0 0.004 0 0.059 0 098.11 >1
4- 19 0.096 34.71 26.11 37.37 0 0.003 0 0 0.017 0 0.006 0.061 0.098 0 98.47 5.8
4- 20 0.035 33.47 27.81 38.55 0 0 0 0 0 0 0.024 0.023 0.064 0 99.98 >1
4- 21 0.019 34.74 26.55 37.67 0 0 0 0 0 0 0 0.0350.068 0 99.08 >1
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* 8 BU-HBY EEEPILETETFME (v %)
Table 8 Average contents of the aggregation of pyrite-arsenopyrites (wy/% )
W REA ) Au As S Fe Cu Ni Sh Co Co/Ni”

SR IF(LNG)

2 0.01 40.52 22.59 35.34 0.05 0.05 0.05 0.05 0.98

R 0.00 1.17 51.77 45.38 0.05 0.15 0.06 0.08 0.52
KARIFCSYD)

=20 0.04 37.77 24.30 36.46 0.02 0.01 0.02 0.06 8.80

R 0.01 6.11 48.28 44.42 0.06 0.01 0.01 0.07 23.58

Bl s 0.00 7.63 45.71 42.69 0.03 0.21 0.05 0.29 1.42

Bl BB 0.01 2.55 46.23 40. 44 0.01 0.50 0.06 0.86 1.67
* BAIK 1.

6 HA-EBY G K EPMA T E
Fig. 6 Element maps by EPMA of the aggregation of pyrite-arsenopyrite
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