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Fig. 2
Jianglang orefield

Distribution of individual ore deposits in the
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;D Cp. ; Po. ; Bi. ; Ms—
Q. ; Grt.
Fig.3  Ore types and distribution in the Jianglang orefield
A. Low-angle oblique crossing of dense massive ores and wall rocks and well-defined augen structures composed of quartz and biotite;
B. Close paragenesis of massive ores and wall rocks; C. Banded chalcopyrite ores along the bedding planes of the wall rocks; D.
Garnet mica quartz schist showing the distribution of chalcopyrite along the schistosity planes. Cp = chalcopyrite; Po = pyrrhotite; Bi
= biotite; Ms = muscovite; Q = quartz; Grt = garnet

A, ( Sta) ( BiO) . ( Gal) (Po) :B. ( Sta) (Cp)

Fig.5 Backscattered electron images for stannite
A. Stannite ( Sta) as an isolated mineral and/or associated with bismuth oxides ( BiO) or galena ( Gal) wrapped in pyrrhotite ( Po) ;
B. Stannite ( Sta) scattered around chalcopyrite ( Cp)
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Fig.4 Textures and structures of the ores from the Jianglang orefield

A. Banded structure caused by the elongation of chalcopyrite and sphalerite; B. Edge-sharing structures created by the close
paragenesis of chalcopyrite with euhedral-subhedral textures and nonmetallic minerals; C. Poikilitic textures formed by the inclusion of
nonmetallic minerals by metallic minerals; D. Metasomatic textures resulted from the metasomatism of sphalerite by chalcopyrite; E.

Metasomatic textures resulted from coeval mineralization and metasomatism of sphalerite and pyrrhotite; F. Densely disseminated—
banded structures of chalcopyrite along schistosity planes and intercrystal fissures of nonmetallic minerals; G. Schistose structures
formed due to the occurrence of the metallic minerals in two-mica quartz schist in the intercrystal fissures of quartz and schistosity
planes of mica plane-polarized light; H. Schistose structures formed due to the occurrence of the metallic minerals in two-mica quartz
schist in the intercrystal fissures of quartz and schistosity planes of mica cross—polarized light. Cp = chalcopyrite; Po = pyrrhotite; Bi

= biotite; Ms = muscovite; Q = quartz
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( 5) 1
( 2) Cu . Table 1 Energy spectrum analyses of stannite
N N S Fe Cu Sn
1 31.16 14.17 26.88 27.79 100. 00
2 31.66 17.77 25.07 25.50 100. 00
° 3 31.81 18.96 24.12 23.73 98.63
4 30.40 12.61 28.46 28.53 100

2
Table 2 Microprobe analyses ( %) of chalcopyrite from the Jianglang orefield

IR s Mn Fe Ni Cu Zn Ga As Se Mo | Ag Au Pb BE

Ar-8-1 34.581 | 0.000 | 31.386 | 0.000 | 33.135 | 0.000 | 0.000 | 0224 | 0.000 | 0231 | 0.014 | 0.026 | 0.000 | 99.595
Az-8-2 33.648 | 0.000 | 31.424 | 0.000 | 32.631 | 0.000 | 0.000 | 0.266 | 0.024 | 0202 | 0.000 | 0.000 | 0.000 | 98.195
Ay-8-3 33.144 | 0.000 | 31.130 | 0.000 | 32.635 | 0.000 | 0.000 | 0254 | 0.000 | 0192 | 0.001 | 0.014 | 0.000 | 97.369
Az-8-4 34,788 | 0.000 | 31.693 | 0.000 | 32.735 | 0.000 | 0.000 | 0.273 | 0.000 | 0.280 | 0.038 | 0.000 | 0.000 | 99.807
As-8-5 33.811 | 0.000 | 31.257 | 0.000 | 32.975 | 0.000 | 0.000 | 0261 | 0.011 | 0307 | 0012 | 0.038 | 0.000 | 98.673
As-8-6 33.671 | 0.000 | 31.376 | 0.000 | 32.864 | 0.000 | 0.000 | 0278 | 0.004 | 0203 | 0.029 | 0.000 | 0.000 | 98.425
Az-8-7 33.711 | 0.018 | 31.828 | 0.000 | 33.137 | 0.000 | 0.000 | 0308 | 0.000 | 0252 | 0.008 | 0.000 | 0.000 | 99.262
Ar-8-8 33.618 | 0.000 | 31.277 | 0,000 | 32.848 | 0.000 | 0.000 | 0323 | 0.024 | 0226 | 0.003 | 0.069 | 0.000 | 98.388
Az-8-9 33.760 | 0.000 | 31.189 | 0.000 | 32.766 | 0.000 | 0.000 | 0.286 | 0.000 | 0291 | 0.010 | 0.039 | 0.000 | 98342
HN 3-1 34.256 | 0.000 | 30379 | 0.000 | 33.024 | 0.000 | 0.000 | 0289 | 0.048 | 0.255 | 0.000 | 0.000 | 0000 | 98251
HN3-2 33.704 | 0.000 | 30.731 | 0.000 | 33.009 | 0.000 | 0.060 | 0.335 | 0.000 | 0.184 | 0.039 | 0.002 | 0.000 | 98.064
HN,5-3 33.558 | 0.007 | 30.588 | 0.000 | 33.629 | 0.000 | 0,000 | 0333 | 0007 | 0262 | 0.000 | 0.000 | 0,000 | 98384
HN 3-4 33.462 | 0.000 | 30.868 | 0.000 | 33.340 | 0.000 | 0.000 | 0.337 | 0.000 | 0.174 | 0.031 | 0.020 | 0.014 | 98.246
HN,:-5 33.890 | 0.000 | 30.457 | 0.000 | 33.238 | 0.000 | 0.000 | 0272 | 0.000 | 0.191 | 0.000 | 0.048 | 0.038 98.134
HN -6 33.877 | 0.000 | 30.598 | 0.000 | 33.140 | 0.000 | 0.000 | 0.308 | 0.000 | 0205 | 0011 | 0.011 | 0.000 | 98.148
HN,:-7 33.760 | 0.011 | 30.729 | 0.000 | 33.241 | 0.000 | 0.000 | 0248 | 0.017 | 0235 | 0.025 | 0.015 | 0.000 | 98.282
HN 3-8 34,986 | 0.000 | 31.300 | 0.000 | 33.446 | 0.000 | 0.000 | 0.298 | 0.020 | 0.284 | 0000 | 0.085 | 0.000 | 100.418
HN,3-9 33.813 | 0.000 | 30960 | 0.000 | 33.393 | 0.000 | 0.000 | 0.242 | 0.033 | 0220 | 0.000 | 0.074 | 0.000 | 98.735
HN;3-10 | 34622 | 0000 | 31.518 | 0.000 | 33.581 | 0.000 | 0.000 | 0301 | 0.002 | 0269 | 0.001 | 0.000 | 0.000 | 100.293
HN3-11 34.172 | 0.000 | 31.218 | 0.000 | 33.467 | 0.000 | 0.000 | 0.274 | 0.000 | 0274 | 0.000 | 0.000 | 0.000 | 99.408
HN;3-12 | 34,537 | 0.000 | 31.299 | 0.000 | 33.635 | 0.000 | 0.000 | 0303 | 0,009 | 0.184 | 0,000 | 0.015 | 0.000 99,983
HN3-13 | 34,173 | 0.000 | 30.952 | 0.000 | 33.081 | 0.000 | 0.000 | 0209 | 0.017 | 0.275 | 0.011 | 0.056 | 0.000 | 98.773
i 33.979 | 0.002 | 31.098 | 0.000 | 33.134 | 0.000 | 0.003 | 0283 | 0.010 | 0236 | 0.011 | 0.023 | 0.002 98.781

3.2 Zn 0.046% Pb 0.025 0.041% -
3 3.3 Fe.S
o S 31.644% ~33.418% 4
32.575% i Fe Fe 31.299%
8.369% ~11.213% 9.165%; Zn o
53.028% ~ 58.220% 56. 447 % N o S
o S N N N
Zn Fe. N 0
As-Mo Mn As Mo
Ag.Se Au.Pb. As Au.Ag.Se-.Zn.Cu Mn.Pb. As
0.039% ~0.167% 0.076% ; Mo 0.000% ~ 0.571%
0.141% ~0.273% 0.194% ; Mn 0.0.446% ; Mo 0.178% ~0.325%
0.000% ~0.279 % . 11 0.236%; Au 0.000% ~
6 Ag  Se. Ag 0.140%; Ag 0.000% ~4.026%
0.000% ~0.055% 0.012%; Se 0.299% ; Se 0.000% ~0.031%
0.000% ~0.035% 0.007% . 11 0.009%; Zn 0.000% ~

Au Pb  Au 0.076 % 0.112% 0.023%; Cu 0. 000%
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Table 3 Microprobe analyses ( %) of sphalerite from the Jianglang orefield
JLF
o S Mn Fe Ni Cu Zn Ga As Se Mo Ag Au Ph folioy FeS% | Zn/Fe
A2-8-1 | 32.525 | 0.000 | 8.921 | 0.000 | 0.000 | 56.346 | 0.000 | 0.097 | 0.000 | 0.169 | 0.055 | 0.000 | 0.000 | 98.114 | 15.694 | 5.394
A2-8-2 | 32.511 | 0.010 | 8.369 [ 0.000 [ 0.000 [ 57.803 | 0.000 | 0.069 | 0.000 | 0.223 | 0.020 | 0.000 | 0.000 | 99.006 14.637 | 5.899
HN-13-1| 31.644 | 0.173 | 9.114 | 0.000 | 0.000 | 57.796 | 0.000 | 0.053 | 0.000 | 0.179 | 0.001 | 0.046 | 0.000 | 99.010 16.048 | 5416
HN-13-2 | 31.706 | 0.342 | 9.219 | 0.000 | 0.000 | 58.187 | 0.000 | 0.099 | 0.006 | 0.143 | 0.000 | 0.000 | 0.025 | 99.726 16.155 | 5.390
HN-13-3 | 33.418 | 0.206 | 11.213 | 0.000 | 0.000 | 53.028 | 0.000 | 0.039 | 0.010 | 0.197 | 0.004 | 0.000 | 0.041 | 98.157 19.552 | 4.039
H22-1 | 32.906 | 0.361 | 8.865 | 0.000 | 0.000 | 55.850 | 0.000 | 0.052 | 0.019 | 0.141 | 0.000 | 0.076 | 0.000 | 98.270 15.570 | 5.380
H22-2 | 32375 | 0.433 | 9.187 | 0.000 | 0.000 [ 55.917 | 0.000 | 0.064 | 0,000 [ 0.150 | 0.000 | 0.000 | 0,000 | 98.126 16.124 | 5,198
H22-3 | 32.802 | 0.417 | 8.632 | 0.000 | 0.000 | 58.220 | 0.000 | 0.045 | 0.001 | 0.219 | 0.000 | 0.000 | 0.000 | 100.336 14950 | 5.760
H22-4 | 32.401 | 0.403 | 8.949 [ 0.000 | 0.000 | 56.389 | 0.000 [ 0.070 { 0.000 { 0.267 | 0.025 | 0.000 | 0.000 | 98.503 15.764 | 5.381
H22-5 | 33.407 | 0.341 | 9.680 | 0.000 | 0.000 | 54.904 | 0.000 | 0.167 | 0,035 | 0.273 | 0.000 | 0.000 | 0.000 | 98.807 16.871 | 4.844
H22-6 | 32.626 | 0.383 | 8.669 | 0.000 | 0.000 | 56.478 | 0.000 | 0.079 { 0.010 | 0.176 | 0.028 | 0.000 | 0.000 | 98.449 15.246 | 5.564
T4y 32,575 | 0279 | 9.165 | 0.000 | 0.000 | 56.447 | 0.000 | 0.076 | 0.007 | 0.194 | 0.012 | 0.011 | 0.006 | 98.773 16.065 | 5.260
4
Table 4 Microprobe analyses ( %) of pyrrhotite from the Jianglang orefield
6:13% s Mn Fe Ni Cu Zn Ga As Se Mo Ag Au Pb o nFe | ns |nFelns | nFe%
A2-8-1 |37.213|0.000| 60.562{ 0.000| 0.000| 0.084( 0.000{ 0.442| 0.000( 0.242{0.025| 0.140| 0.000| 98.709 | 1.084| 1.161| 0.934 | 48.306
A2-8-2 |36.987|0.000| 61.396| 0.000| 0.008] 0.000| 0.000{ 0.459| 0.003 | 0.234{ 0.000| 0.059] 0.000| 99.170| 1.099| 1.153| 0.953 | 48.800
A2-8-3 |36.396| 0.005| 60.899( 0.000| 0.000| 0.027( 0.000| 0.481| 0.005( 0.180{ 0.005| 0.000| 0.000| 97.999 | 1.091| 1.135] 0.961 | 48.999
A2-8-4 |36.546| 0.000]| 60.635( 0.000| 0.000} 0.112{ 0.000{ 0.525| 0.010{ 0.221{ 0.035| 0.008| 0.000| 98.092 | 1.086| 1.140| 0.953 | 48.788
A2-8-5 | 36.743| 0.000| 60.893( 0.000| 0.008)| 0.067{ 0.000{ 0.438| 0.000| 0.188 | 0.000| 0.000| 0.041| 98.380 | 1.090| 1.146| 0.952 | 48.760
A2-8-6 |36.965|0.000| 60.349( 0.000| 0,000| 0.006( 0.000| 0.461| 0.031( 0.325( 0,000 0.053| 0.003| 98,193 | 1.081| 1.153| 0.937 | 48.385
A2-8-7 |37.535(0.009]| 61.244( 0.000| 0.000| 0.000( 0.000| 0.442| 0.030( 0.235( 0.000( 0.097| 0.000] 99.591 | 1.097| 1.171| 0.937 | 48.371
A2-8-8 |37.204| 0.001| 60.780{ 0.000| 0.000| 0.000{ 0.000{ 0.449| 0.011| 0.248(0.010| 0.000| 0.032| 98.735 | 1.088| 1.160| 0.938 | 48.402
A2-8-9 | 37.669( 0.000(61.043] 0.000] 0,000 0.000| 0.000| 0.000| 0.001{0.178] 0.011{0.000| 0.000| 99,335 | 1.093| 1.175] 0.930 | 48.200
HN-13-1 | 34.558| 0.018| 57.296| 0.000| 0.269| 0.000| 0.000| 0.404| 0.000| 0.219| 4.026| 0.079| 0.000| 96.869 | 1.026| 1.078| 0.952 | 48.770
207H221| 38.213| 0.000| 62.432| 0.000| 0.014] 0.010| 0.000| 0.540| 0.000( 0.265| 0.029]| 0.000| 0.008 [ 101.511| 1.118] 1.192| 0.938 | 48.404
207H222|37.964| 0.007| 61.916| 0.000| 0.007| 0.003| 0.000| 0.523| 0.015| 0.216] 0.021| 0.000| 0.000| 100.673| 1.109| 1.184| 0.936 | 48.360
207H223| 38.615| 0.000| 61.477| 0.000| 0.034| 0.006( 0.000] 0.515] 0.016] 0.294| 0.021| 0.000] 0.000| 100.978| 1.101| 1.204| 0.914 | 47,757
207H224| 38.140{ 0.000| 60.967| 0.000| 0.000| 0.000| 0.000] 0.571] 0.010] 0.259] 0.000| 0.000| 0.042| 99.987 | 1.092| 1.189| 0.918 | 47.858
Ty | 37.196] 0.003| 60.849| 0.000| 0.024| 0.023 | 0.000 | 0.446| 0.009| 0.236| 0.299( 0.031| 0.009| 99.159 | 1.090| 1.160| 0.940 | 48.440
~0.269% 0.024% . 14 5 4.1.1
Mn 0.018 0.001 8
14 0.003%; 14 5 5 o
Ph 0. 042% 0.003% 14 26.20% 10.55% 18.71% .
0.009% - Ag 63.
95% 36. 17% 48.79%
4 X S+Fe.Cu+Al.Si+Zn.Bi
4.1 D Auy, Ag

o
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Backscattered electron images for kustelite in the

fissures between chalcopyrite ( Cp) and pyrrhotite ( Po)

Fig.7 Linear scanning images for the gold-bearing minerals
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Fig. 8 Magnified linear scanning images for the gold-bearing
minerals
5
Table 5 Mineral compositions of the gold-bearing minerals
s s Fe Cu Ag Au Al si Zn Bi o8-
el
1 8.60 18.42 - 55.98 17.00 - - - - 100.00
2 14.11 17.77 2.98 47.34 17.80 - - - - 100.00
3 17.01 18.99 5.00 48.46 10.55 - - - - 100.00
4 9.58 11.39 0.68 52.46 24.64 0.48 0.77 - - 100.00
5 6.52 8.97 0.89 63.95 19.66 - - - - 100.00
6 14.83 1.45 0.66 41.76 16.44 - - 4.57 1375 100.00
7 14.31 2.95 0.78 36.17 26.20 - - - - 100.00
8 14.52 1.23 4.46 44.19 17.36 - - 5.85 18.23 100.00
ER 12.44 10.15 2.21 48.79 18.71
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Fig. 10 Backscattered electron images for the silver-bearing minerals

Po = pyrrhotite; Cp = chalcopyrite; Gal = galena; Spy = marmatite; Q = quartz; Bi = bismuth-bearing minerals
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Fig. 11  Planar scanning images for the silver-bearing minerals
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The occurrence of the major metallogenic etements and accompanying
gold and silver from the Jianglang orefield western Sichuan

DAI Jie XU Jin-sha PAN Xiao-dong ZHANG Qian WANG Kun-yang
( Chengdu Institute of Geology and Mineral Resources Chengdu 610081 Sichuan China)

Abstract: The examination of the occurrence of the major metallogenic elements such as Cu Zn Fe and S and
accompanying elements such as Au and Ag from the Liwu Heiniudong Wajingou Sunyelin and Zhongzui deposits
in the Jianglang orefield western Sichuan is based on the in-situ analytical techniques including scanning electron
microscopy ( SEM)  backscattered electron images X-ray linear and planar scanning enengy dispersive
spectrometry ( EDS) and microprobe analysis. These analytical results may provide valuable information for ore
dressing rational utilization resources and financial security environmental protection sustainable development
diagenesis and mineralization of mineral resources.

Key words: Jianglang orefield; major metallogenic element; accompanying Au and Ag; occurrence



