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Fig. 1  Microscopic observation of bitumen

a. QOosparite with intergranular pores filled by bitumen ( A) 4 mm reflected light; b. Oosparite with water ( A) enclosed by oil.
1.6 mm plane-polarized light; c. Intergranular-intercrystal solution openings filled by bitumen ( A) 4 mm plane—polarized light;
d. Micritic skeletal limestone with fissures filled by bitumen ( A) 4 mm plane-polarized light; e. Micritic dolostone with solution
openings filled by bitumen ( A) 1.6 mm plane—polarized light; f. Micritic dolostone with solution openings filled by vadose clay
(B) and bitumen( A) 1.6 mm plane—polarized light
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a. (A) (B);b. (A);e. (A) (B):d.

Fig.2 SEM of crustiform bitumen and associated elemental spectrum
a. Representative crustiform bitumen ( A) and changing crust ( B) ; b. Crustiform bitumen ( A) ; c¢. Poorly-preserved crustiform

bitumen ( A) and calcite ( B) ; d. Elemental spectrum and compositions
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Fig.3 SEM of botryoidal bitumen and associated elemental spectrum
a. Botryoidal bitumen aggregates ( A) and botryoidal bitumen film ( B) and fresh-water calcite ( C) ; b. Elemental spectrum and
compositions; c. Botryoidal bitumen film ( A) and fresh-water calcite ( B) ; d. Botryoidal bitumen film developing into Crustiform

bitumen ( A) and fresh-water calcite ( B)
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Fig.4 SEM of nodular and scaly bitumen and associated elemental spectra
a. Nodular bitumen ( A) in dense arrangement; b. Single nodular bitumen grain ( A) ; c. Nodular bitumen ( A) filling in fresh—
water calcite ( B) ; d. Elemental spectrum and associated compositions; e. Scaly textures ( A) of bitumen in intercystal dolomite

(B); f. Elemental spectrum and compositions
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Fig.5 SEM of vermiform and dried persimmons-ike bitumen and associated elemental spectrum
a. Representative vermiform bitumen; b. Representative dried persimmonsdike bitumen; c. Developing vermiform bitumen and
dried persimmons-ike bitumen with microfissures ( A) and scaly textures ( B) ; d. Vermiform bitumen ( A) with quartz ( B)

dolomite ( C) and clay minerals ( D) ; e. Vermiform bitumen ( A) encased with illite ( B) ; f. Elemental spectrum and compositions
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Morphology and genesis of the solid bitumen from the Changxing
Formation-Feixianguan Formation in northeastern Sichuan

LI Shengvyong FU Heng LI Zhong-dong LI Xiu-hua DA Li-ya
( State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation Chengdu University of Technology
Chengdu 610059 Sichuan China)

Abstract: The SEM examination of the solid bitumen from the Upper Permian to the Lower Triassic reservoirs in
northeastern Sichuan shows the morphological features of the solid bitumen including crustiform botryoidal
nodular vermiform and dried persimmons-ike features of which the crustiform and botryoidal solid bitumen is
dispersed in the Triassic reservoirs while the nodular vermiform and dried persimmons-ike solid bitumen occurs
in the Permian reservoirs. The differences in occurrence represent distinct genesis and evolutionary phases of the
bitumen. It is inferred from the scaly textures and pelleted mesophase textures that the bitumen has entered into
high-grade evolutionary stages.
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