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Abstract: Anyue gas field in the Sichuan Basin is the largest marine carbonate gas field discovered so far in China, with
3

discovered gas-in-place of 1.03x10"” m’, of which gas in Dengying Formation accounts for 56.3 %. In recent years, the
exploration and development of Dengying Formation mainly focus on its 4" member (Deng 4 Member) in the marginal zone of
platform, and the single well productivity of the platform marginal zone is markedly higher than that of the platform interior. In
the study, we discuss the differential gas accumulation based on the geochemical characteristics of natural gas and the
correlation between gas reservoirs in the platform marginal zone and the interior, combined with the analysis of accumulation
conditions. The results show that the hydrogen isotope value in methane of natural gas in the platform margin zone is obviously
larger compared with the platform interior, and the salinity of the paleowater medium of the Cambrian source rocks is
correspondingly higher than that of the Sinian source rocks, which reflects the contribution increase of the Sinian source rocks

from the platform marginal zone to interior. Second, the reservoirs in the two zones are consistent in multiple aspects like the

rock type and reservoir space, but the dissolved pores or cavities of reservoirs in the platform marginal zone is better developed

Yr#s B #:2022-06-06; 13T H #5:2022-11-15.

F—EBE N 200(1966—) , B 1+ HEZH P TR, KR HER 2= 5 A8 . E-mail : lijian69@petrochina. com. cn.

BIVEEBN A E I (1989—) , 5 i+ TR, RIRS HER{L22 S5m0 . E-mail : yangchunlong69@petrochina. com. cn.

BEEWE - EHRABE A I HESE S AL LI (XDA 14010403 ) 5 7 [ £ K SR TR AT FRZY W08 2 8390 H (2020D-5008-01) 5 [H 52 11 44 FF
AL H (41973068)



514 OO0 AF . P2 I RE HAR 5 G R A DX R AR U 22 57 1 S S 4k 35

than that in the platform interior, which is mainly controlled by the development extent of mound-shoals and the intensity of
epigenetic karstification. Third, there are differences in source-reservoir assemblages between the two zones. The platform
marginal zone is adjacent to the source rocks in the rift with its reservoir laterally juxtaposed with the source rocks, resulting in
various source-reservoir assemblages such as the side source rock-lateral reservoir assemblage as well as the upper source rock-
lower reservoir assemblage. However, the platform interior is located far away from the source rocks in the rift, and faults
rooted in source rocks are needed to transport the hydrocarbons, resulting in single-type source-reservoir assemblage. Fourth,
the difference in the contribution between the Sinian and Cambrian source rocks and the differences in the development
position and assemblage type of high-quality reservoirs are the main reasons for the huge differences in productivity between
the two zones. Penglai-Jian’ge area in northwestern Sichuan Basin is a favorable play fairway for deep hydrocarbon exploration
in the Dengying Formation of platform marginal zone in the future, while the surrounding slope areas of paleo-uplift are
favorable for exploration of structural-lithologic gas reservoirs in the Dengying Formation of platform interior.

Key words: platform interior, platform marginal zone, accumulation difference, carbonate rock, Cambrian, Sinian,

Anyue gas field, Sichuan Basin
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Fig. 1 Maps of Anyue gas field and distribution of the Dengying Formation in platform marginal zone and interior, Sichuan Basin
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Fig. 2 Composition characteristics of natural gas in the Sinian Dengying Formation of platform marginal zone and interior in central Sichuan

Basin(some data modified from reference[ 17])
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Fig. 3

Isopach map of the Sinian Dengying Formation source rocks in the Sichuan Basin
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Fig. 4 Micrographs showing the characteristics of cast thin sections of reservoir rock samples from the Deng 4 Member reservoir in the platform marginal

zone and interior of paleo-uplift in central Sichuan Basin
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Table 2 Differences of Deng 4 Member reservoir between the platform marginal zone and interior in Anyue gas field
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Fig. 5 Growth model of the Sinian Dengying Formation reservoir in the Sichuan Basin (according to reference[4])
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Fig. 6 6D, distribution of natural gas from the Sinian Dengying Formation in platform marginal zone and interior of the paleo-uplift in

central Sichuan Basin (base map and some data modified from reference[ 13])
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