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Characteristics and genesis of bitumen and natural copper in Puge dark mass
basalt, southern Sichuan
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(College of Earth Science, Guilin University of Technology, Guilin 541004, China)

Abstract: Bitumen, natural copper and quartz generally occur in the interstitial site of mineral grains in dark
mass in amygdaloidal basalt from Puge County, southern Sichuan. Natural copper formed after the decomposi-
tion of organic matter into bitumen and gases. The authors detected that the content of bitumen and that of
natural copper exhibit negative correlation. In the dark clumps, the higher the bitumen and quartz, the lower
the copper, but the higher the natural copper and quartz in nearby places, and the interval of crystallization time
and space between natural copper and bitumen is very short. The commonly recognized sequence is quartz —>bi-
tumen—> native copper. The carbon isotope and infrared spectrum suggest that bitumen is of biogenesis and orig-
inated from the carbonate rocks in Permian strata. The results from the homogenization temperature of inclu-
sions in quartz and Raman spectrum indicate that the organic matter in the hydrothermal fluids can be decom-
posed into bitumen and natural gas (CH,) under the temperature >350C ; the higher the temperature, the
higher the maturity of organic matter, the higher the content of organic carbon in bitumen, the lower the natu-
ral copper content in residual bitumen.
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a—basalt (P,8)(plainlight)s b—geological occurrence of the dark mass: ¢—dark mass in basalt; d—quartz(Q), natural copper(Cop), epidote

(Epi) and ilmenite(Ilm) in the dark mass in basalt; e—bitumen(Bit) and trapped body of basalt in quartz-vein; f—inter-grain natural copper in
basalt; g—natural copper, bitumen and ilmenite in basalt; h—natural copper and bitumen in basalt; i—inclusions (BSD) in bitumen; j—natural

copper in trapped body of basalt; k—bitumen and two-phase fluid inclusions in quartz (plainlight)
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Table 1 EPMA analyses of epidote
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Table 3 EPMA analyses of copper
CTRE Cu Fe Cr As Ca S Si A
PT-1-1 97.97 0.04 0.03 98.04
PT-1-2 96.89 0.09 0.04 97.02
GB-1-1 98.66 0.17 0.15 0.04 0.03 0.10 99.15
GB-1-2 96.80 0.21 0.23 0.19 0.16 0.10 97.69
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Fig. 3 Infrared absorbed spectra of bitumen
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Table 5 The content of carbon, hydrogen, sulfur and nitrogen in bitumen
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Table 6 Temperature and salinity of two-phase fluid inclusions
in quartz crystal
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Fig. 4 Laser Raman spectra of fluid inclusions in quartz
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