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Fig.1  Tectonic location of Dalujia area in Huimin Sag (modified from reference [1])
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Fig.2
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Indicators of subaqueous branched fluvial channels in delta fronts in the middle part of the First member of the Shahe-

jie Formation (Es7) in Dalujia area
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Fig.3 Indicators of estuary dams in delta fronts in Es} in Dalujia area
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Fig.4 Indicators of carbonate grain beaches in Es{ in Dalujia area
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Fig.5 Indicators of carbonate mud beaches in Es’ in Dalujia area
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Fig.6  Distribution of sedimentary facies in the first parasequence set in Es7 in Dalujia area
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Distribution of sedimentary facies in the second parasequence set in Es’ in Dalujia area
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Fig.8  3-D map of rolling anticline in Dalujia area
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Fig.9 Seismic profile perpendicular to the strike of F1 fault in Dalujia area
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Fig.10  Seismic profile approximately perpendicular to the strike of Lin2 and Lin14 faults in Dalujia area
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Fig.11  Reservoir properties of clastic and carbonate rocks in Es?, Dalujia area
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Fig.12  Reservoir space in clastic and carbonate rocks in Esi, Dalujia area
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Fig.13  Reservoir capacity of different sedimentary microfacies in Es?, Dalujia area
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Abstract: The sedimentary characteristics and reservoir quality of the deltas and carbonate beach bars in the middle
part of the First member of the Shahejie Formation (Es?) in the Dalujia area of the Huimin Sag have rarely been stud-
ied, severely hindering petroleum and gas exploration. This systematic examination of the region used 3D seismic in-
terpretation, well logging, petrophysical tests and core and thin-section observation in combination with 3D geologi-
cal modeling by Petrel software. Deltas and carbonate beach bars occur in the Es?, which also comprises carbonate
grain beaches and carbonate mud beaches. Deltas and carbonate beaches are developed in the southern and northern
Dalujia area. Carbonate mud beaches surround carbonate grain beaches in the central region. Carbonate beach bars in
the central region are associated with a rolling anticline in the downthrow block of the Linyi fault. Another fault
(called F1), along with the rolling anticline, limits the range of the southern delta. The Lin2 and Lin14 faults form
the Linyi fault, which together with the rolling anticline determine the orientation of the northern delta. During a peri-
od of forming the lower parasequence set, the debris supply was sufficient to enable growth of the two deltas and to
transport sedimentary facies to the carbonate beach bars in the direction of the central rolling anticline. When the
parasequence set was deposited, the deepening lake basin and receding provenance of rock debris reduced the scales
of the two deltas and increased the range of the carbonate beach bars on the rolling anticline. The most favorable hy-
drocarbon reservoirs with predominantly primary porosity occur in subaqueous distributary channels and carbonate
grain beaches that have a diagenetic assemblage of moderate to weak compaction, weak cementation and moderate to
weak dissolution. The carbonate mud beaches have formed moderately favorable reservoirs, having micropores as the
main reservoir space, but with strong compactive diagenetic facies. Estuary dams are the least favorable reservoir
type, comprising a combination of strong compaction, weak cementation and weak dissolution, that has resulted in
reservoir space composed of only a small quantity of dissolved pores in grains.
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