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Abstract: Emeishan basalt copper deposits are similar to Keweenaw copper deposits. The native copper deposit in
amygdaloidal basalt which we called the “Amygdule -type” native copper ore rock, is one of the important components of
Emeishan basalt copper deposits. The studies of ore minerals typomorphic characteristics, mineral assemblages and
exsolution texture show that the “Amygdule -type” native copper deposits arevolcanic hydrothermal ore deposits
thatformed in low-temperature reducing environment, significantly, the mineralization occurs in the hydrothermal stage,
the dormant period or the terminal period of magmatism. The mineral sequence is as the order of copper— bornite,
chalcocite, chalcopyrite—cuprite, tenorite, malachite. Bitumen is generated almost simultaneously as the native copper,
and provides a kind of strong reducing environment for the deposition of the native copper and copper sulfides. The
temperature range of copper is defined as 290~ —225 C by the forming temperature of bitumen and the exsolution
temperature of bornite-chalcocite.
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Fig. 1. Schematic diagram of Emeishan basalt and sampling location.
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Fig. 2. Rock photos of researched area.
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Fig. 3. Copper minerals characteristics of amygdaloidal basalt (microscope photographs).
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Table 1. Electron microprobe analyses of native copper in amygdaloidal basalt

P S Fe As Au Se Ni Co Te Zn Ag Cu Pb Total
LCh-05 0.017 0.014 1.108 0.000 0.022 0.007 0.005 0.000 0.000 0.007 96.025 0.000 97.204
LCh-05 0.003 0.157 0.836 0.000 0.000 0.017 0.010 0.000 0.000 0.007 96.385 0.017 97.433
DSh-22 0.026 0.055 2.161 0.035 0.000 0.000 0.000 0.010 0.000 0.017 95.962 0.000 98.266
WP-03-2 0.008 2.770 0.047 0.000 0.033 0.006 0.000 0.000 0.000 0.002 95.799 0.034 98.699
WP-03-2 0.009 3.561 0.058 0.052 0.000 0.000 0.009 0.000 0.000 0.030 94.539 0.015 98.272
WP-03-2 0.004 3.446 0.044 0.009 0.000 0.007 0.005 0.000 0.000 0.043 94.729 0.000 98.286
WP-03-2 0.009 2.000 0.065 0.080 0.035 0.001 0.000 0.007 0.000 0.000 94.947 0.000 97.143
WP-03-2 0.000 3.097 0.070 0.000 0.000 0.000 0.000 0.018 0.000 0.029 95.840 0.000 99.054
WP-03-2 0.041 2.544 0.064 0.000 0.000 0.012 0.014 0.007 0.000 0.006 94.122 0.05 96.860
MK-02 0.037 0.075 0.142 0.039 0.007 0.001 0.000 0.000 0.000 0.000 97.079 0.000 97.381
Ve Bl b P ERRE B R L 2B ST R IR L2 5 B S SR AT, R EPMA-1600 B4 HLFHREHE4T WDS 23 #7.
®2 HLRZEETRET BTFHRESTER (wy/%)
Table 2. Electron microprobe analyses of bornite in amygdaloidal basalt
RS S Fe As Au Se Ni Co Te Zn Ag Cu Pb Total
LCh-15 24.775 11.740 0.270 0.000 0.000 0.020 0.000 0.032 0.000 0.010 61.756 0.000 98.603
LCh-15 24.707 11.304 0.257 0.000 0.057 0.004 0.009 0.000 0.000 0.011 61.347 0.000 97.696
LCh-15 24.474 11.231 0.179 0.000 0.044 0.000 0.000 0.000 0.000 0.000 62.655 0.000 98.583
LCh-15 24.709 11.203 0.257 0.037 0.000 0.000 0.01 0.027 0.000 0.000 61.624 0.000 97.868
LCh-15 24.731 11.190 0.292 0.000 0.054 0.000 0.000 0.000 0.000 0.029 61.647 0.000 97.944
LCh-23 24.854 11.155 0.251 0.000 0.028 0.000 0.000 0.007 0.000 0.069 61.041 0.000 97.404
WP-03-2 25.265 12.620 0.319 0.000 0.000 0.006 0.012 0.032 0.000 0.000 59.947 0.000 98.201
‘WP-03-2 25.349 12.421 0.301 0.000 0.008 0.000 0.000 0.000 0.000 0.002 59.995 0.000 98.076
Ve Bl b P ERRE B R L 2B ST PRI R L2 [ 5 S SR AT, R EPMA-1600 B4 HLFHR%H (24T WDS 23 #7.
R3 HLRZEEPERT BTFHRESITER (wy/%)
Table 3. Electron microprobe analyses of chalcocite in amygdaloidal basalt

FEfS S Fe As Au Se Ni Co Te Zn Ag Cu Pb Total
WP-03-2 19.353 1.073 0 0 0 0 0 0.003 0 0 77.409 0 97.838
WP-03-2 20.016 2.625 0.066 0.013 0 0.004 0.015 0 0 0.009 74.504 0 97.252

Ve B b e 2 e R AL AT T PR BR (L 2 [ 5K R SRR S AT, SRS EPMA-1600 B BT HREHSUE AT WDS 2347
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Fig. 4. Mineral assemblages in amygdaloidal basalt (microscope photographs).
R4 BLORZBAEDRET BTFREEITER Gp/%)

Table 4. Electron microprobe analyses of chalcopyrite in amygdaloidal basalt
FEf S S Fe As Au Se Ni Co Te Zn Ag Cu Pb Total
LCh-23 33.299 29.714 0.529 0 0 0 0 0.001 0 0.008 33.548 0 97.099
LCh-23 33.417 29.713 0.333 0 0 0.01 0 0.036 0 0.021 33.606 0 97.136
DSh-02 34.013 29.620 0.506 0.119 0.056 0 0 0 0 0 34.031 0 98.344
DSh-02 33.805 30.439 0.519 0 0 0 0 0 0 0.012 33.934 0 98.709
DSh-02 33.772 30.505 0.525 0.048 0.021 0.002 0 0.063 0 0.010 34.105 0 99.053
DSh-02 33.811 30.265 0.495 0 0.035 0 0 0 0 0 34.207 0 98.813
DSh-02 33.939 30.436 0.534 0 0.028 0 0 0 0 0.005 34.426 0 99.368
DSh-02 33.696 30.282 0.508 0.094 0.004 0.004 0 0 0 0 34.301 0 98.888
DSh-02 33.624 30.293 0.593 0.034 0.011 0 0 0.012 0 0 34.491 0 99.059

Ve B b e R 2 e R AL AT T PR BR AL 2 [ 5K R SRR S AT, SRS EPMA-1600 B BT HREHSUEEAT WDS 2347
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