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Abstract: In response to whether downward flow of oil and gas occurs in petroleum geology, based on the relevant theories of
flow mechanics in porous media, the migration and accumulation mechanism of oil and gas and the formation mechanism of
formation overpressure were deeply studied through theoretical analysis. The main understandings were obtained as follows:
firstly, migration is different from flow, flow requires differential pressure drive, migration does not require differential pressure
drive, and oil and gas migration is a discrete flow or droplet flow under buoyancy; secondly, oil and gas can migrate upwards,
and downward flow of oil and gas will not occur due to the lack of driving force; thirdly, the laboratory experiments did not
simulate underground conditions, with a large pressure difference and a high flow velocity, indicating oil and gas flow rather
than oil and gas migration; fourthly, the mudstone formation is an open formation and there is no overpressure and formation
water can balance formation pressure through flow; fifthly, oil and gas are separated and surrounded by formation water, and
overpressure can occur and the overpressure is balanced by capillary pressure; sixthly, there is no upper source-lower reservoir
model, and the source rock may not necessarily be located directly below the oil and gas reservoir. Lateral upward migration
can also achieve the formation of oil and gas reservoirs.

Keywords: migration of oil and gas; accumulation of oil and gas; downward flow of oil and gas; overpressure of formation;
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Fig. 1 Grains and organic particles in source rock
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Fig.2 Decomposition of sedimentary organic matter
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hydrocarbon-generation
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Fig. 4 Migration of oil and gas and flow of water
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Fig. 6 Downward flow of oil and gas
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Fig.7 Pore net, generation and expulsion of hydrocarbon in
formation rock
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Fig. 8 Expulsion of water in mudstone pores
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Fig. 9 Release curve of formation overpressure
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Fig. 11  Sketch of overpressuring mechanism of formation

JIT VS ) B A HZ  HOR XA S /Y, Je s
HZE A RE L ZE K, HARBEHEEM A e i
M2, A SRR, KA L e A 12 [ i
3, YertZWARRE M, HagsHEms
A, XA R AR AR AT R A o AR R A
AN, BB, B D B L . AR )2
PR, B PR 22 | AN 50 T8 i P 2

VU F OB UK B K 5 2 1 R D

JZ (b2 File a )= (R 28 B2 BIU U £ 2
B, BP 2N TR, ZEBO S R AR, 02k B
FEVR A 2 R AR P R A (] 12) 58T, A 20
PR RCREE | Sl AR IR R 5 A5t to m] DIAE
WMAHIZE . FHURAYLTRE T RE LKL, dn] PUK
NE)Z . TUA B 2B A WL, O )2
PR, TOBUR I SRR IE . o A A i U
SRS SUUNUEIEE & 3 b L eyl 8
TR A A R TR IO R A OB WL B
F A= B BOW D S R D i B Fh TG
B TIORL A OB R ) DRI 8, R T i 2
AR ORIl U 0 A 2 I R FLIRE T, IO i%
i, AR REA MR T, BN ER N
IR, SEVERERAS , A EZEUR, URETIRZ 1T
TR EA 0 s SUR AR SRR IR
VU HE LR =, — B3 TR A SR B AT I
TR, BIR PN B — 00 B8 R AE TR S i
SRR U R, RIVRAI R, AR i LR L
KA T o MBS AN DU Il A A R R
BIVAN I G i 2= B e A 5 i R K. U
SRR e, T r i B U, YA Ik R
W, AR U ] DRI R TR B B
22 , TR A LIRS H I 22 21 28 )
Jr AU 2 R SRl R A

B 12 TEMELEHE

Fig. 12 Internal structure of shale formation
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