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Characteristics and evaluation of lithofacies combination of fine—grained sedimentary rocks:

A case study of deep second member of Funing Formation in Gaoyou Sag, Subei Basin

YANG Baoliang'?, YU Wenquan', DUAN Hongliang', FU Qian', SUN Yaxiong'?, QIU Yongfeng', YANG Yan',
LIU Shili"?, ZHOU Jinfeng', FU Qiang®

(1. Sinopec Jiangsu Oilfield Company, Yangzhou, Jiangsu 225009, China; 2. School of Ocean and Earth Science, Tongji
University, Shanghai 200092, China; 3. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective
Development, Beijing 102206, China)

Abstract: Shale in continental lacustrine basins has the characteristics of diverse lithofacies types and complex vertical superposition. On
the basis of lithofacies type classification, the classification of lithofacies combination types and the selection of favorable combination are
of great significance for identifying the “sweet spot” layers and areas of shale oil. The second member of the Funing Formation in Gaoyou
Sag is a key area and stratigraphic unit for shale oil exploration in Subei Basin. Its lithofacies types have thin single layers and frequent
vertical variations. Therefore, the research on the classification and evaluation of lithofacies combination types is still in the preliminary
stage. Taking the well HY7 in the deep second member of the Funing Formation in Gaoyou Sag as the research object, methods including

core observation, thin section identification, whole—rock X-ray diffraction analysis, and major and trace element analysis were employed.
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Based on lithofacies type identification and vertical sedimentary environment evolution analysis, the lithofacies combination type

classification and development patterns were investigated. By comparing the evaluation parameters of different lithofacies combination

types, the favorable combination types were optimized and selected. The results showed that the well HY7 in the second member of Funing

Formation was mainly composed of mixed rock facies and felsic rock facies, with layered or laminated felsic—calcareous/dolomitic mixed

rocks being the most developed. The sedimentary environment of the second member of the Funing Formation vertically showed early dry—

late wet climate, early shallow—late deep water depth, early high-late low salinity, early high—late low provenance supply, and early low—

late high productivity, which could be divided into six evolution stages. Considering sedimentary cycle changes in each evolution stage, the

vertical superposition relationships of different lithofacies types, and their thickness proportions, seven main lithofacies combination types

were identified. Among them, the interbedded combination of layered or laminated felsic—argillaceous mixed rocks and felsic—calcareous/

dolomitic mixed rocks had the highest thickness proportion and was the most favorable combination type. The lithofacies assemblages

dominated by layered/laminated carbonate rocks and felsic—calcareous/dolomitic mixed rocks could serve as good reservoir layers.

Keywords: fine—grained sedimentary rock; lithofacies combination; Subei Basin; Gaoyou Sag; second member of Funing Formation
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Fig. 1 Regional tectonic location and stratigraphic characteristics of Gaoyou Sag, Subei Basin (modified from references [14,26])
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Sag, Subei Basin
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Fig. 4 Sedimentary environment characteristics and classification of lithofacies combination types of well HY 7 in second member of Funing

Formation, Gaoyou Sag, Subei Basin
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