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Fig.1  Porosity-permeability crossplot of the fourth member of

Dengying Formation in the research area, obtained by physical

testing using full diameter core
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Fig.2  Porosity histogram of the upper (left) and lower layer of of the fourth member of Dengying Formation,
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Fig.3  Observation of solid bitumen in the cores from the fourth member of Dengying Formation
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Fig.4 Microscopic features of solid bitumen of the fourth member of Dengying Formation on thin section

5 @SSRS R EUR A 4B (Bit: Wids ; Dol : H & A )
(BRI s () ST 40 s (o) B4 AL IRz 1434

Fig.5 Image processing for analysis of solid bitumen on thin section image

B SRR AR O, T A A 2 T 2 00 7 T LR A T
AE R & MRS E /N DL da~db R ], B SRZ AR
RGF IR T 3 A = 2 S W eI 248 R
FLEGTE B, SR, UG Bl SR R, il W LR &S
] Y FE LR A R T 99.499% F194.83% (P s
RF B3K 3 7.24% F15.15%) , i 35 e TIZ IR B A
FISEPR I TR o BF XX R B0, 78 SE PRI
T B — R R Rk e A XS T VRN
Je WO BOT- YA, A5 5 18 FL RSB0 ¥{E I ]
FF 5 S AW M PN bR o

®1 FLET=EERISEGLETHE

Table 1 Image Processing for calculation of Solid
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Fig.6  Logging responses of different rock-types of the fourth member of Dengying Formation (Gaoshi-18 well)
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Fig.7 Typical logging responses of solid-bitumen-bearing reservoir of the fourth member of Dengying Formation (Gaoshi-18 well)
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Abstract: The accumulation and evolution of unconventional oil and gas , locating sweet spots and quantitative evalu-
ation of resource potential in ultra-deep, ultra-old strata are the major difficulties in unconventional petroleum sedi-
mentology. The development of relevant quantitative evaluation techniques and theories is of practical significance to
promote "two deep and one unconventional" petroleum exploration policy in China. Solid bitumen is direct evidence
of the existence of paleo-reservoirs, which is of great theoretical and practical significance to explore the distribution,
scale and petroleum accumulation mechanism of paleo-reservoirs, and to demonstrate the exploration potential of oil
and gas in the study area. In this paper, the fourth member of the Dengying Formation of Upper Sinian in Central Si-
chuan was taken as the research object. Firstly, the solid bitumen was characterized by core observation, microscopic
observation in thin section and image processing method. Then, a multi-mineral volumetric model was established,
and the inversion of the solid bitumen was carried out with the aid of the conventional logging curve combination
(DEN-RT-R,,~-CNL-AC) , which overcame the substantial heterogeneity of the distribution of solid bitumen and quan-
titatively evaluated the content and distribution of the solid bitumen in the fourth member of the Dengying Formation.
The results show that: (1) Most of the Dengsi member bitumens exist in the pores in a half-filled state, and the solid
content of the reservoir can reach 4.62%, with an average value of 2.20%; vertically, the content of the solid bitumen
in the upper subsection of the fourth member of Dengying Formation is generally higher than that in the lower subsec-
tion. (2) The reef-flat facies in the platform margin of Gaoshiti-Moxi area, which closed to the Deyang-Anyue rift
trough, are the desirable areas for the formation of paleo-oil-reservoirs. The content of solid bitumen in reef-flat facies
is generally higher than that in the eastern gas-bearing area. (3) There is no significant difference in the content of
solid bitumen in the north-south direction due to oil charging from west to East. The existence of solid bitumen in the
fourth member of Dengying formation in the north slope of the paleo-uplift confirms the existence of the paleo oil reser-
voir in the north slope and also confirms the oil and gas resources potential of the north slope from the side. From the
point of view of solid bitumen, it is necessary to continue to deepen the deep and ultra-deep oil and gas exploration in
the north slope of the Central Sichuan Paleo-Uplift.

Key words: solid bitumen; Dengying Formation; ultra-deep buried strata; the north slope of Central Sichuan Paleo-
Uplift; Sichuan Basin



