H55% 1M oMK g RO Bk B MO Vol.55 No.1
20254 1 H Journal of Jilin University(Earth Science Edition) Jan. 2025

KB X P JE R P I A R M DX R Y B R B R BRI ST A A B SO 3R 4R R R MOR 3 2 i G IR BN D
2025,55(1) :46 —56. doi:10.13278/j.cnki.jjuese.20230074.

Zhang Yi, Liu Ping, Zhou Xiang. Main Controlling Factors and Distribution of Conventional and Unconventional Oil Within
the 4™ Member of Quantou Formation in Wangfu Area, Songliao Basin. Journal of Jilin University (Earth Science Edition) ,

2025,55(1) :46 — 56. doi:10.13278/j.cnki.jjuese.20230074.

KA L 4 s = i b DX O D B s L AR LA <
A7 o3 A B )l - 12 N #%

% B #LE A

LR P A BRSTAE A W R IT R AT e e - BT RPE 163712
2RI A BRSTE A R FOR M BIEIL KIR 163513

HE A THEANI I FE L DA B DG ENERAA IR T 0. 560 E R it
MXFLHTA EALZFAR TR FEFTADAS, RS AARLAR L AHEEW BN IR L, 230
EFMORBEER., EREAN . ZARELATFHANRSGES ZmfE RN EH 2 A XD G HR, F 8L
ZHEEHAESA, RWB B A RBLIRR B M B ERR R ERSER BB EEAKREE
R RABERNL A H AREERA YR ART B AEZNEIZN AR THRE B LA EE; KA
BRI ERARER LR RRREGED Z D RESI G X WRERIIT LG NW & B B2 IS
EHBEMNEOER PR B EENERGRIFRE MR ERERNRE DG ERREED E2BR G
HWELHF, AL T2 FAREED SR 2R ARMNOHF . FTHERE” B L OHEBEREE
gt R E REHFABERRD B ARSW T LA YR E W AR RIS R A E G T HE RS
BEE B AT R RE R A BRSIRS) LR AR & S ERETE A AR B,

KBR ARG ERD B m BB F R AREHE L RAWEG AR AT 2R

doi:10.13278/j.cnki.jjuese. 20230074 FE 45 ES:P618.13; TE12 XHERFRERD A

Main Controlling Factors and Distribution of Conventional and Unconventional Oil
Within the 4™ Member of Quantou Formation in Wangfu Area. Songliao Basin

Zhang Yi',Liu Ping®, Zhou Xiang'
1. Exploration and Production Research Institute s Daqing Oilfield Limited Com pany . Daqing 163712, Heilongjiang » China
2. The Fifth Oil Production Plant, Daqing Oilfield Limited Com pany , Daqging 163513, Heilongjiang , China

Abstract: In order to ensure the hydrocarbon enrichment regularities and favorable exploration
direction within the 4™ Member of Quantou Formation in Wangfu area, seismic, geological,
geochemistry, and testing data are used to analyze the main controlling factors and hydrocarbon
accumulation mode of conventional and unconventional oil on the basis of reservoir classification and its

distribution. There are two kinds of reservoirs in Wangfu area, conventional low-permeability reservoir
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and unconventional tight oil, and they are in order distribution. The hydrocarbon accumulations in the
4™ Member of Quantou Formation are controlled by source rock, structure, fault, and reservoir. The
distribution of low-permeability reservoir is controlled by strong hydrocarbon expulsion mudstone, while
residual pressure is the main power for tight oil. The structure of the 4 Member of Quantou Formation
is almost complete before the hydrocarbon expulsion, and north uplift with a low fluid potential is the
target area for low-permeability reservoir migration. The open faults in NW direction are favorable
channels for low-permeability reservoir migration in lateral and tight oil in vertical. Relatively high
reservoir quality is the key factor of tight oil accumulation and low-permeability reservoir productivity.
We recognized four kinds of accumulation modes in Wangfu area, such as “overpressure drive, vertical
migration and enrichment in sweet points” within the deep depression, “fluid potential drive, lateral
migration along the open fault and assemble in ancient culmination” among north uplift, “reservoir and
source butt to butt, overpressure and fluid potential relay drive, fault and sandstone migrate together”

in west steep slope, and “overpressure and fluid potential drive. sandstone migration and enrichment in

sweet points” around gentle slope in the east.

Key words: low-permeability sandstone oil; tight oil; controlling factor; the 4™ Member of Quantou

Formation; Wangfu area; Songliao basin
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Fig.1 Location of study area (a,b) and comprehensive stratigraphic column of the 4" Quantou Formation (c)
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Fig.2

Fracturing effect (a) and relationship between permeability and porosity (b) in the 4™ Quantou Formation, Wangfu area
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Fig.7 Sandstone thickness, oil-bearing area (a), porosity and oil testing of productivity (b) in the 4™ Quantou Formation,

Wangfu area
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Fig.8 Hydrocarbon accumulation mode of low — permeability sandstone and tight oil in the 4™ Quantou Formation, Wangfu area
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