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Sedimentary microfacies and microrelief of organic-rich shale in deep-water shelf and
their control on reservoirs: a case study of shale from Wufeng-L.ongmaxi

formations in southern Sichuan Basin
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Abstract: Based on the data of drilling. logging. core description, thin section identification and core experimental analysis, as well as
the sedimentary characteristics of modern oceans, the paper investigates the mineral content distribution, lithofacies characteristics
and sedimentary types of organic-rich shale in the Ordovician Wufeng Formation and Silurian Longmaxi Formation in Luzhou area,
southern Sichuan Basin, divides the types of the sedimentary microfacies and microrelief of deep-water shelf, and then analyzes the
influences of the both on reservoirs. The results are as follows. (1) The terrigenous clasts of organic-rich shale in Wufeng Formation
and Longmaxi Formation in the study area are originated from the submerged highland in the north of the central Sichuan Basin, and

their lithofacies are mainly shown as siliceous shale, clay-bearing siliceous shale and mixed shale. (2) The sedimentary types of tar-

(201772X05035-004) (No. 41972132)
,1973 6 ,2005 . .
. Email: pkuguowei69(@ petrochina. com. cn
. 41972 5 ,2001 s ( )

. Email;lanchaoli@163. com



1090 2022 43

get strata are dominated by hemipelagic sediment and turbidity sediment. (3) The sedimentary microfacies in deep-water shelf can be
subdivided into 6 types, i.e., calcareous shelf, calcareous-siliceous shelf, calcareous-siliceous-argillaceous mixed shelf, siliceous-ar-
gillaceous shelf, siliceous shelf and argillaceous-rich fan. Among them, siliceous shelf, siliceous-argillaceous shelf and calcareous-si-
liceous-argillaceous mixed shelf are mainly developed in the study area. Sedimentary microrelief can be subdivided into five types,
i.e., shelf highland, shelf slope, shelf gully, shelf mound and shelf plain. Among them, shelf plain and shelf slope are mainly devel-
oped in the study area. (4) Sedimentary microfacies in deep-water shelf control the reservoir quality of organic-rich shale by control-
ling the reservoir capacity. Calcareous-siliceous-argillaceous mixed shelf and siliceous shelf have the best reservoir quality. Sedimen-
tary microrelief exerts influence on the quality of shale reservoir by controlling the thickness of organic-rich shale, and the reservoir
in shelf plain is the thickest. (5) In the deep-water shelf environment, with the increase of sedimentary water depth, the sedimentary
microrelief is evolved from shelf highland to shelf plain (or shelf mound) through shelf slope (or shelf gully or shelf mound) , and the
sedimentary microfacies are evolved from calcareous-siliceous shelf to silicon-argillaceous shelf (or argillaceous-rich fan) through cal-
careous-siliceous-argillaceous mixed shelf, and finally evolve into siliceous shelf. The sedimentary microfacies model of deep-water
shelf can provide scientific support for reservoir evaluation and prediction of deep organic-rich shale. (6) The organic-rich shale in
deep-water shelf is deposited at the edge of the shelf, and its sedimentary depth can exceed 200 m.

Key words: organic-rich shale; deep-water shelf; sedimentary microfacies; sedimentary microrelief; Wufeng Formation; Longmaxi

Formation
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Fig.2 Comprehensive stratigraphic characteristics from Wufeng Formation to Member 1 of Longmaxi Formation in southern Sichuan Basin
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Fig.7 Lithofacies and sedimentary microfacies from Wufeng Formation to the third interval of submember 1

of Member 1 of Longmaxi Formation in Well Lu206
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Table 2 Classification of microrelief in deep water shelf
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Fig.12 Sedimentary model of organic-rich shale from Wufeng Formation to the third interval of submember 1 of

Member 1 of Longmaxi Formation
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