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Theoretical understanding of oil and gas accumulation
in negative tectonic area and exploration practice
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Abstract: A negative tectonic area refers to the relatively lower tectonic area from slope to deep depression in a
basin. The theoretical understanding of oil and gas accumulation in the negative tectonic area is based on three
accumulation models of “lithologic and stratigraphic reservoirs in the area of sag, lacustrine shale oil in deep
depression, and coalbed methane in syncline area”. Integrating with previous studies on reservoirs in negative
tectonic area, a systematic knowledge system of oil and gas accumulation mechanisms and distribution laws in
negative tectonic areas has been formed. The key points are as follows: (1) From the center to the margin of
basin, oil and gas reservoirs are distributed in a circular order in the transverse direction, and enrich radially
along dominant petroleum migration pathways in the longitudinal direction. (2) Due to different tectonic back-
grounds, the sedimentary characteristics, hydrocarbon accumulation conditions, accumulation mechanism and
distribution laws of negative tectonic area are greatly different from those of the positive tectonic area. (3) In
deep depression and low slope, in situ hydrocarbon accumulation is dominant, and unconventional oil and gas
distribution ring (inner ring) is formed. On medium and high slopes, passing oil and gas are captured, and
lithologic and stratigraphic oil and gas distribution ring ( central ring) is formed. While in positive tectonic area,
oil and gas accumulate in high locations, and tectonic oil and gas distribution ring (outer ring) is developed.

(4) An exploration idea based on the theory of oil and gas accumulation in negative tectonic area was proposed
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as follows. The target area should be integrately considered and exploration should be carried out from ring to

ring. Migration pathways must be reguarded as a clue to seize oil and gas targets. The theory of oil and gas accu-

mulation in negative tectonic area has effectively guided the discovery of a large number of subtle and unconven-

tional oil and gas reservoirs in the slopes and deep sags of Jizhong and Huanghua depressions, and enriched the

modern theory of oil and gas accumulation. It has an important practical guiding value for the exploration of deep

complex subtle reservoirs and unconventional reservoirs in the negative tectonic area of basins.

Key words: distribution; hydrocarbon accumulation; negative tectonic area; Jizhong Depression; Huanghua

Depression; Bohai Bay Basin
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Fig.1 A model showing oil and gas accumulation in trough
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Fig.2 Three models of hydrocarbon accumulation in negative structures
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Fig.3 Model of reservoir forming mechanism and distribution pattern of tectonic units in negative tectonic area
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Fig.4 Model of reservoir-forming mechan

ism and distribution pattern showing
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