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The genesis and micro-morphologic characteristics of bitumen in amygdaloidal
basalt in southern Sichuan-northern Yunnan border area

ZHANG Liang-ju, ZENG Nan-shi, RUAN Qing-feng, ZENG Wei-lai, LI Dong-sheng and LI Qi
(College of Earth Science, Guilin University of Technology, Guilin 541004, China)

Abstract: Bitumen in the crustose, circular layer, amygdaloid and dense massive forms occur in vugs, vesicles
and fractures of amygdaloidal basalt. The spiral growth patterns of bitumen show that bitumen has experienced
transformation from hydrothermal fluid or gas into solid. Vesicle structure in bitumen evidences that natural gas
(the main composition being methane) escaped from it, and that bitumen was produced through the thermal
cracking of original oil (>300C ) from the ore-forming hydrothermal solution. The element composition, H/C
ratio, reflectivity and micro-XRD of bitumen as well as homogeneous temperature of fluid inclusions in rock
quartz crystal show that the degree of thermal evolution and metamorphism of petroleum in Puge area of south-
ern Sichuan was higher than that in Zhaotong area of northern Yunnan. The variation of carbon isotope 8'C
content from —25%o to —31%o suggests that bitumen was of biogenic origin, and the organic matter came from
lower Permian carbonate rock. Basalt of Puge area in southern Sichuan is favorable for the formation of gas
reservoirs, and that of Zhaotong area in northern Yunnan is conducive to oil deposition.
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Microphotographs of bitumen
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a—pelletoidal particles of bitumen (Bit) and copper (Cop); b—bitumen and rock crystal (Q) in amygdaloid; c—bitumen in fracture zone and chlo-

Fig. 1

rite (ChD) amygdaloid in basalt; d—bitumen-bearing copper pelletoidal particles, the materials from the certer of pelletoidal particls outwards are re-

spectively copper, tenorite (Ten), bitumen, and occasional epidote crystal; e—vesicle (QK) and prismatic spiral growth patterns in bitumen; f—

vesicle structure in bitumen; g—microtexture of bitumen (SEMD; h—spiral growth patterns in bitumen (SEM)
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Fig. 2 Micro-XRD of biturnen in southern Sichuan a and northern Yunnan b
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Table3 C H S and N content of bitumen
C H S N HC
hwh 29.14 2.36 0.16 0.57 0.97
hwy 76.42 3.71 0.58 0.28 0.58
lsy 56.78 3.39 0.69 0.37 0.72
ily 84.31 4.97 1.09 0.34 0.71
ily 86.31 5.09 1.24 0.41 0.71
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