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Analysis of main controlling factors of hydrocarbon accumulation in Qinnan Depression, Bohai Bay
ZHANG Ying, LIU Zhifeng, GUO Gang, ZHU Wenqi, CHEN Shaoping, WANG Tao
CNOOC Research Institute Co., Ltd., Beijing 100028, China

Abstract: The Qinnan Depression has experienced 46 years of exploration and only the Qinhuangdao 29-2 oil and gas field was discovered. In
the past 9 years, no oil and gas fields have been found, and the exploration work runs into difficulties. To clarify the main controlling factors of
hydrocarbon accumulation for clear direction of oil and gas exploration, we used 3D seismic, and drilling and laboratory data to sort out the
basic petroleum geological conditions. By analyzing the success or failure of drilling and by case analogizing, the main controlling factors of
each reservoir and reservoir-caprock assemblage were determined, and the favorable exploration direction was predicted. Results show that the
source rocks of the third and first members of the Paleogene Shahejie Formation (Fm) (Es; and Es;, respectively) of Qinnan Depression are
developed with TOC of 1.5%~4% in the types of 1 -1I |, which have great resource potential. Three reservoir-caprock assemblages (1. burial
hill; 2. Shahejie Fm to Oligocene Dongying Fm; and 3. Miocene Guantao Fm to the lower member of Miocene-Pliocene Minghuazhen Fm) are
developed. The main controlling factor on reservoir formation for the first assemblage is reservoir heterogeneity, for the second assemblage is
trap effectiveness, and for the third assemblage is the migration capacity of oil-source faults. We suggested that the favorable exploration zones
for future direction should be: the low uplift between the eastern and southeastern depressions in the lower place, the western slope of the eastern
depression in the middle place, and the downslope of big fault in the eastern and southeastern depressions in the upper place.

Key words: reservoir-caprock assemblage; main controlling factors; accumulation model; favorable exploration area; Qinnan Depression
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Table 1 Statistics of lithology and hydrocarbon discovery in the Qinhuangdao 35-1 Structure
HA R /m
e AR /m AR EE S /m
ZlE  wdess W FCKIARE  KIEEE . BUCE . MlE BECH . BURIUDE . edh

BZ5 444 258 55 4 127 40

Bz13 170 49 50 17 54 39
BZ13-1 190 93 70 26 1 65
BZ13-9 260 105 125 20 10 125
Bz13-2 220 113 11 21 75 0
BZ13-4 241 207 8 10 16 0
BZ13-7 357 218 7 38 94 0
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Fig.7 Mesozoic lithofacies distribution of the Qinhuangdao 35-1 Structure
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Fig.8 Hydrocarbon accumulation pattern of the Qinhuangdao 29-2E Structure
Locations are shown in Fig.1.
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Table 2  Statistics of borehole lithology and hydrocarbon discovery in Shahejie-Dongying Formations in the Qinnan Depression
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Fig.9 Pattern of hydrocarbon migration from Well QHD22-3-A to the eastern depression

Locations are shown in Fig.1.
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Fig.10 Pattern of hydrocarbon migration from well QHD21-1-A to the eastern depression

Locations are shown in Fig.1.
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