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Abstract: Abundant natural gas resources in ultra-deepwater ultra-shallow reservoirs are currentlﬁ/ a practical field for natural gas exploration and
development in sea areas. However, this type of natural gas resource has the characteristics of shallow burial, diverse gas sources, wide distribution
weak consolidation, and unknown sealing mechanisms, which makes the availability evaluation of reservoir-caprock assemblage in the process of
natural gas exploration and development a cutting-edge scientific challenge in this field. Taking the Lingshui 36-1 giant gas field in the Qion%dongnan
Basin as an example, this paper analyzes the lithology, physical properties and distribution patterns of reservoirs and cap rocks on the basis of logging,
seismic, petrology, mineralogy and se?uence stratigraphy. Then, the reservoir-caprock assemblages are classified. Finally, based on the simulation
experimental results, the influences of different reservoir-caprock assemblages on natural gas accumulation are discussed, and the accumulation
model of ultra-deepwater ultra-shallow natural gas is established. The following results are obtained. First, the Ledong Formation reservoir is
lithologically dominated by silty sediments with particles contacting in the free-point pattern, and it is an extra-high porosity and extra-high and high
penneabilitg reservoir. The caProcks are dominated by argillaceous sediments and natural gas hydrates, with a set of regional caprocks developed
at the top. Second, based on fourth-order sequence division, the 3™ member of Ledong Formation (Le 3 Member) is divided into five reservoir—
caprock assemblages, which are classified into four types according to the reservoir and caprock types and porosity difference, namely weak sealing
type, moderate sealing type, strong sealing type, and natural gas hydrate bearing complex type. Third, the gas confent of natural gas hydrate bearinE
complex reservoir-caprock assemblage 1s overall higher than that of single reservoir-caprock assemblage. Among the single reservoir-caproc
assemblage, the gas content of strong sealing type and moderate type is greatly higher than that of weak sealinlg type. Multiple sets of reservoir—
caprock assemblages enhance the sealing capacity of cap rocks through a superimposed compensation effect. Fourth, when natural gas migrates
vertically, multiigle sets of reservoir—caprock assemblages generate a dam interception effect, resulting in the enrichment of natural gas at the bottom.
In the process of lateral migration, natural gas transports through predominant sand bodies to get enriched in the structural highs and quality reservoir-
caprock assemblages. In conclusion, the Lingshui 36-1 ultra-deepwater ultra-shallow giant gas field has the hydrocarbon accumulation characteristics
of "dual-source hydrocarbon supply, predominant transport, t?lpe of reservoir-caprock assemblage controlling gas content, superimposed effect
enhancing sealing capacity, and dynamic hydrocarbon accumulation in the late stage". The research results provide reference and guidance for the
efficient exploration and development of ultra-deepwater ultra-shallow oil and gas resources in the sea areas of China.

Keywords: Qiongdongnan Basin; Ultra-deepwater; Ultra-shallow; Ledong Formation; Natural gas hydrate; reservoir-caprock assemblage;
Gas content; Hydrocarbon accumulation model
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