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Abstract In recent years, sublacustrine fans have emerged as a prime focus for oil and gas explora-
tion in the Ordos Basin due to their immense potential. However, their development is influenced by mul-
tiple factors, leading to distinct sedimentary evolution patterns under varying geological settings. This study
focuses on the sublacustrine fan in the Chang 7 Member of Yanchang Formation in the Ordos Basin. By in-
tegrating core, well logs, and seismic data, a detailed analysis of the sedimentary evolution of the Chang
7, sequence unit’s sublacustrine fan in the Qingbei area was conducted within a high-resolution sequence
framework. The results show that the Chang 7, sequence unit can be systematically divided into five distinct
fifth-order sequence units, based on lithological discontinuity surfaces within the fourth-order sequence.
Notably, the crucial fifth-order sequence units, 7,—5 and 7,-4, can be further subdivided into 10 sixth-
order sequences. The present study successfully distinguished various sedimentary units within the sub-
lacustrine fan, including gravity flow channel, channel-levee complex, levee, lobe, and lobe edge.
Given the sedimentary background, the sublacustrine fan in the study area is interpreted to be mainly
sourced from the braided river delta front. The results indicate that during periods of lake-level fall under
warm and humid climatic conditions, increased terrigenous clastic input enhanced sediment suppy from the
braided river delta front, and the accommodation space of the lake basin decreased, facilitating northeast-
ward progradation of the sublacustrine fan, with expanding depositional lobes showing distinct lateral mi-
gration patterns.

Key words Chang 7 Member, gravity flow, sublacustrine fan, sedimentary characteristics, Ordos
Basin
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Fig. 1 Location of Qingbei area, Ordos Basin (A) (modified from Liu et al., 2015) and stratigraphic characteristics of

the Yanchang Formation (B) (modified from Yao et al., 2018)
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Fig. 2 Typical seismic profile of the Yanchang Formation, Qingbei area, Ordos Basin
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Table 1 Characteristics and identification marks of the fifth-level sequence framework

of the Chang 7 Member in Qingbei area, Ordos Basin
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Fig. 3 Sequence framework of connecting wells of the Chang 7 Member in Qingbei area, Ordos Basin
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Fig. 4 Sedimentary structure characteristics of sublacustrine fan in the Chang 7 Member, Qingbei area, Ordos Basin
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Fig. 5 Lithology—logging comprehensive response characteristics of typical sublacustrine fan in Qingbei area, Ordos Basin
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Fig. 6 Microfacies identification marks of typical sublacustrine fan in Qingbei area, Ordos Basin
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Fig. 8 Thickness maps of sand bodies during the 7,-5 and 7,—4 depositional periods

of Chang 7, sequence unit in Qingbei area, Ordos Basin
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Fig. 9  Evolution of sublacustrine fan during the 7,—5 and 7, -4 depositional periods

of Chang 7, sequence unit in Qingbei area, Ordos Basin
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