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Abstract: Due to the Jurassic-Cretaceous regional tectonic extension, a series of half-graben rift lake basins were formed
in the Songliao Basin. The latest exploration and development shows good source—reservoir—cap rock combinations and
hydrocarbon potential in these basins. The second member of Huoshiling Formation in Linan trough of southern Songliao
Basin is chosen as the research object to reveal the sequence stratigraphy, sedimentary system and basin filling evolution
characteristics in these basins based on the integration of core, logging and 3D seismic data. The member can be divided
into three medium-term base level cycles of fan delta and lake facies. The scales of fan deltas in steep slope zone are
different from that in gentle slope zone during the early rifting stage of the half graben rift basins. With the expansion of
the basin, the sedimentary facies belts in different structural belts take on obvious differentiation characteristics. The
steep slope belt is often dominated by long and narrow coarse-grained isolated thick fan delta deposits, while the gentle
slope belt is dominated by large superimposed fine-grained thin fan delta deposits. Based on these understanding, this
study discusses the main controlling factors of sedimentary difference between steep slope zone and gentle slope zone of
the member and brings forward the sedimentary model for the early stage of half-graben rift lake basins.
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Fig. 1 Tectonic location of the Linan Sag
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Fig. 2 Comprehensive stratigraphic column of the Linan Sag
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Fig. 4 Seismic reflection characteristics of medium-term base level cycle boundaries in the second member of

Huoshiling Formation, Linan Sag (see Fig. 1 for the location of the section)
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Fig. 5 Division of base level cycles—sedimentary facies in the second member of Huoshiling Formation (Well Linan 2), Linan Sag
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Fig. 6 Photos showing typical cores from the second member of Huoshiling Formation in Linan Sag, Songliao Basin
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Fig. 7 Typical logging responses, sedimentary successions and seismic responses of different sedimentary facies in the second member of

Huoshiling Formation in

the Linan Sag, Songliao Basin
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Fig. 8 Interpretation of facies boundaries with RMS seismic attri-
butes of medium-term base level cycles in the second member of

Huoshiling Formation in Linan Sag, Songliao Basin
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Fig. 9  Distribution of sedimentary facies in medium-term base
level cycles of the second member of Huoshiling Formation in

Linan Sag, Songliao Basin
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Fig. 10 Palaeogeomorphology and provenances during deposition

of the second member of Huoshiling Formation in Linan Sag
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