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Abstract: Exploration breakthroughs have been achieved across multiple sags and stratigraphic intervals in the
Paleogene of the Jiyang Depression, Bohai Bay Basin, with cumulative shale oil production exceeding 1.0 x 10° t. This
area has become a viable replacement play for increasing reserves and production at Shengli oilfield. Based on
geochemical analyses and production data from shale oil wells in the lower sub-member of the third member and the
upper sub-member of the fourth member of the Paleogene Shahejie Formation (Es™-Es") , this study systematically
examines production behavior, geological control factors on enrichment and high productivity, and distribution patterns
using statistical analysis, laboratory tests and typical case studies. As indicated by the research results, shale oil
production in the Jiyang Depression is characterized by early oil discovery, high initial productivity, and a three-stage
decline trend throughout the full lifecycle production. Shale oil enrichment and high productivity are jointly controlled
by oil-bearing properties, reservoir quality, sealing capacity, and oil mobility. Favorable oil-bearing content and

reservoir quality constitute the fundamental basis for oil enrichment and high productivity. In particular, carbonate-rich
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lithofacies with free hydrocarbon content (S,) greater than 2 mg/g and well-developed pore-fracture networks are more
conducive to enrichment and high productivity. Effective sealing conditions provide a critical guarantee for shale oil
preservation and productivity. Seal rocks of laminated shale facies enclosed by layered or massive lithofacies of poor
physical properties, not only facilitate hydrocarbon retention but also promote the development of abnormally high
pressure, thereby enhancing oil output. Favorable mobility conditions are the key to achieving high productivity. Well-
connected pore-fracture networks in laminated carbonate-rich shales provide efficient seepage channels. Elevated formation
temperatures and preferential water-wet conditions enhance imbibition-driven displacement, improving oil mobility and
sustaining production. Abnormally high pressure further supplies the driving force for elastic oil production. Shale oil in
the Jiyang Depression exhibits a facies-controlled, laterally contiguous distribution, with differential enrichment governed
by fault systems. These findings provide a scientific basis for integrated deployment and efficient exploration, contributing
to strategic breakthroughs and the development of national-level Jiyang Shale Oil Demonstration Zone.

Key words: reservoir capability, oil-bearing property, mobility, sealing capacity, distribution pattern, shale oil,

Jiyang Depression, Bohai Bay Basin
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Location of the Jiyang Depression, Bohai Bay Basin (a), isopach map of shales in the upper 4th member of shahejie Formation(b)

and a composite stratigraphic column showing the sedimentary evolution in the Paleogene basin (c)
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Fig. 2 Typical three-stage production performance curve of well A in the Jiyang Depression, Bohai Bay Basin
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Jiyang Depression, Bohai Bay Basin
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Fig. 5 Distribution of shale lithofacies and their relationships with reservoir properties, Jiyang Depression, Bohai Bay Basin
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Bohai Bay Basin
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Table 1 Evaluation criteria, weighting factors, and prediction model for shale oil productivity assessment, Jiyang Depression,

Bohai Bay Basin
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