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Abstract: Based on the geochemical, seismic, logging and drilling data, the Fuyu reservoirs of the Lower Cretaceous Quantou
Formation in northern Songliao Basin are systematically studied in terms of the geological characteristics, the tight oil enrichment model
and its major controlling factors. First, the Quantou Formation is overlaid by high-quality source rocks of the Upper Cretaceous
Qingshankou Formation, with the development of nose structure around sag and the broad and continuous distribution of sand bodies.
The reservoirs are tight on the whole. Second, the configuration of multiple elements, such as high-quality source rocks, reservoir rocks,
fault, overpressure and structure, controls the tight oil enrichment in the Fuyu reservoirs. The source-reservoir combination controls the
tight oil distribution pattern. The pressure difference between source and reservoir drives the charging of tight oil. The fault-sandbody
transport system determines the migration and accumulation of oil and gas. The positive structure is the favorable place for tight oil
enrichment, and the fault-horst zone is the key part of syncline area for tight oil exploration. Third, based on the source-reservoir
relationship, transport mode, accumulation dynamics and other elements, three tight oil enrichment models are recognized in the Fuyu
reservoirs: (1) vertical or lateral transport of hydrocarbon from source rocks to adjacent reservoir rocks, that is, driven by overpressure,
hydrocarbon generated is transported vertically or laterally to and accumulates in the adjacent reservoir rocks; (2) transport of
hydrocarbon through faults between separated source and reservoirs, that is, driven by overpressure, hydrocarbon migrates downward
through faults to the sandbodies that are separated from the source rocks; and (3) migration of hydrocarbon through faults and sandbodies

between separated source and reservoirs, that is, driven by overpressure, hydrocarbon migrates downwards through faults to the reservoir
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rocks that are separated from the source rocks, and then migrates laterally through sandbodies. Fourth, the differences in oil source
conditions, charging drive, fault distribution, sandbody and reservoir physical properties cause the differential enrichment of tight oil in
the Fuyu reservoirs. Comprehensive analysis suggests that the Fuyu reservoir in the Qijia—Gulong Sag has good conditions for tight oil
enrichment and has been less explored, and it is an important new zone for tight oil exploration in the future.

Key words: northern Songliao Basin; Cretaceous Quantou Formation; Qingshankou Formation; upper generation and lower storage;
Fuyu reservoir; tight oil; main control factor; enrichment model
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