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Abstract: Oil and gas production from Qingshankou Formation in Qijia-Gulong sag of Songliao Basin is closely related to formation
overpressure. However, there is a lack of asystematic study for the distribution pattern and genesis of overpressure. Based on the
measured formation pressure and that predicted from mud density data, this paper analyzes the pressure distribution characteristics
across all the sections of Qingshankou Formation in Qijia-Gulong sag. Based on geological-geophysical log response characteristics,
an analysis has been performed on the genesis of overpressure and the factors influencing overpressure preservation, followed by ex-
ploring the correlation between overpressure formation and oil accumulation in shale reservoirs. The research results show that Qing-
shankou Formation in Gulong sag, southern and northern Qijia sag exhibits distinct vertical pressure compartment structures of
weak-strong overpressure, normal-weak-strong overpressure, and normal-weak overpressure. The maximum formation pressure co-
efficients of corresponding structure in the Member 1 of Qingshankou Formation are 1. 82, 1. 66, and 1. 38, while those in the Mem-
ber 2 and 3 of Qingshankou Formation are 1.79, 1.54, and 1.34, respectively. Different regions show significant differences in
overpressure genesis. In Gulong sag, overpressure is as a result of pressurization from hydrocarbon generation. In the southern Qijia

sag, overpressure is primarily caused by disequilibrium compaction, pressurization from hydrocarbon generation, and overpressure
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transfer. In the northern Qijia sag, overpressure is mainly generated from disequilibrium compaction. Further, it is found that the
contribution rate of hydrocarbon generation-induced expansion to overpressure in Qijia-Gulong sag from south to north decreases
from 97% to 3%. Furthermore, the weak-strong overpressure compartment structure formed due to hydrocarbon generation-induced
expansion is a mark of high-yield oil layers in Gulong shale. The density of faults at the base of Qingshankou Formation have a limit-
ed impact on redistribution of the current formation overpressure. Moreover, low sandstone-to-mudstone ratio. fault stability, as
well as development of laminar fractures in the mudstone layers provide good preservation conditions for shale oil retention. The
north-south differences in overpressure distribution are highly correlated with the hydrocarbon accumulation of light oil, thin oil and
black oil zones, highlighting the importance of understanding the genesis of overpressure in shale. To clarify the distribution and
genesis of overpressure in Qingshankou Formation can provide a theoretical support for the prediction of tight oil and shale oil re-
sources and the research of accumulation mechanisms.

Key words:overpressure distribution; overpressure genesis; hydrocarbon generation overpressure; Gulong shale; Qingshankou For-

mation; Qijia-Gulong sag; Songliao Basin
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Fig.1 Tectonic location of the study area,thickness and lithology characteristics of Qingshankou Formation shale in

Qijia-Gulong sag of Songliao Basin
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Fig.2 Shale formation pressures predicted by acoustic times and their relationship with measured formation pressures

ARTR 220 1. 6% 5 76 2410 m F AL, 2 R S H
32. 8 MPa, #iil J& /14 33. 6 MPal & 2(b) ], H X% 22
H 20 4% . FRGER LA SE I 5 F Hb )2 R T R X R
ZE7E £ 3 MPa LA [ 2Ce) ], 2 B 000 R g X6t b )2 e
T3 B PEA B R i AT AR
2.2 WEEHH RIS

M )22 R IR SRR R ) R AT R 43R 3 Rl AL,
FEJIRZBUNF 0.9 B fUE T RECH 0.9~1. 2 B}
KR E SRR T 1.2 i IR, MR — g

Gy R 3 PR R RBE 1.2~ 1.6 WA T, JE
FEEAE 1. 6~2. 0 I A SREE, E J RECKT 2.0 1
MR R T A R BoR L R R MBS
1L 20 50 R 7 i R BE A FE 1500 mo, H M R I B
B T 184 Tt 14 (1l 3) . 7 — BAR R S e 45 £
() M2 FE 1 B0 0. 83~ 1. 63, M3 5 1 I 4th )22 K J7 45
FNRY RS BB 1. 03~1. 82, HJZ TR RS % JE— o
BIRLE 3 () ]33 B+ F =BiE RN 0.80~
1,81, Hu 2 R J RS Ry i — s L 3(bh) ],

B3 FR—GEMEARAREAMEENBRENETNL

Fig.3 Variation of formation pressure with depth in different regions of Qijia-Gulong sag
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Fig.4 Distribution of pressure coefficient of Qingshankou Formation shale in Qijia-Gulong sag
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Fig.5 Types of overpressure compartments in Qingshankou Formation
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Fig.6 Comprehensive logging response characteristics of Qingshankou Formation for representative wells in Qijia-Gulong sag
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Fig.7 Template for determining overpressure genesis based on acoustic time and density data and cross plots

of acoustic times and densities of shale in Well X25 of Gulong sag
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Fig.8 Cross plots of acoustic times and densities of Qingshankou Formation shale in Qijia-Gulong sag
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Fig.9 Quantitative identification of overpressure genesis in the Qingshankou Formation for representative wells in Qijia-Gulong sag
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Table 1 Contribution of hydrocarbon generation expansion to overpressure in Qingshankou formation

for representative wells in Qijia-Gulong sag
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of Qingshankou Formation in Qijia-Gulong sag
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