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(a) plan view of the Gangdong fault; (b) stratigraphic section across the Gangdong fault
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pressure generated by the weight of overlying sedimentary load on Gangdong fault within Es;™; (f) paleo-connection thickness of

mudstone caprock in EsiM.
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Fig.4 Gangdong fault and internal and external oil and gas supply areas of Es3 source rock
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Abstract: [Objective] Petroleum exploration practices have confirmed that hydrocarbon enrichment at oil-source
faults above mudstone caprocks is significantly controlled by the weakening effect of mudstone caprocks on the
hydrocarbon transport capacity of oil-source faults. Thus, the characteristics of hydrocarbon enrichment at
oil-source faults above mudstone caprocks in petroliferous basins must be studied. [Methods] Based on the
research on the mechanism and degree of weakening of hydrocarbon transport capacity of oil-source faults by
mudstone caprocks, the paleo-fault throw and dip angle within the mudstone caprock, paleo-normal pressure
generated by the weight of overlying sedimentary load, paleo-formation pore fluid pressure difference of source
rocks, and hydrocarbon supply capacity index were used to calculate the hydrocarbon transport capacity index of
oil-source faults not penetrating the mudstone caprock. The hydrocarbon transport capacity index of oil-source
faults penetrating the mudstone caprock was then obtained by dividing the above value by the paleo-connection
thickness of the mudstone caprock. A method for evaluating the weakening degree of hydrocarbon transport
capacity of oil-source faults by mudstone caprocks was established based on the relative magnitudes of the two
indices and applied to study the weakening effect of the mudstone caprock in the middle sub-member of the first
Shahejie Formation (Esi™) on the hydrocarbon transport capacity from the Gangdong Fault to the third member of
the Dongying Formation (Eds) in the Qikou Sag of the Bohai Bay Basin. \[Results] The hydrocarbon transport
capacity index of faults not penetrating the regional mudstone caproek ‘of EsiM ranges from approximately
100-450 at measurement points 4 — 10, and the hydrocarbon transport capacity index of faults penetrating the
caprock is also approximately 100450, resulting in a 0% weakening degree of the Esi™ mudstone caprock on the
hydrocarbon transport capacity from the Gangdong Fault to Eds. At measurement points 1 -3 and 11— 12, the
hydrocarbon transport capacity index of faults not penetrating the caprock is approximately 34—117 and 32—-65,
respectively, whereas the hydrocarbon transport capacityyindex of faults penetrating the caprock is 0 and 0-20,
respectively, indicating a 100% weakening degree. At measurement points 3 —4 and 10— 11, the hydrocarbon
transport capacity index of faults not penetrating the caprock is 100 — 115 and 62 — 234, respectively, and the
hydrocarbon transport capacity index of faults penetrating the caprock is 0—100 and 20—150, respectively, with the
weakening degree ranging between 0%-and 100%. Measurement points 4—10, where the weakening degree of the
EsiM mudstone caprock on the hydrocarbon transport capacity from the Gangdong Fault to Eds is relatively small,
are favorable for hydrocarbon accumulation in Eds, which is consistent with the current distribution of
hydrocarbon wells in the Es; source rock at the Gangdong Fault, which is mainly concentrated at measurement
points 6—10. [Conclusions] The method is feasible for studying the weakening degree of hydrocarbon transport
capacity of oil-source faults by mudstone caprocks.

Key words: mudstone caprock; oil source fault; hydrocarbon transport capacity; weakening degree; research
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