540 % 4 54/ AV | 1 Vol.40 No. 4
2026 4 8 H GEOSCIENCE Aug., 2026

DOI: 10. 19657/j. geoscience. 1000-8527. 202511240161

SAXRNMEEREMAERS: RILBZEHE
RigREFTERE

AR, HEFZDY, BEER, kR, BAER, AEASY, kI,
B, & ot £ R, & &

(1. P EAM VS R A ), DU BGHR 6100515 2. PE A1 i K il =R i R T & TRE [ R i i =,
PONT HB 6105005 3. PHRG AR 2E KRR HBIFR DU )1 48 d s ss, PO ii#B 610500
4. P EEI PRI A AR L WEgE B, U1 A 610051)

FEE DI s L 4 RARALECE I A )R, AR T R AL 5 R A RS Il AL LR ) 29 B RO
B, ARRBIFRERA A0S . S AT B2 55 70 - Y BRI SC , RETTREEA S T IR
FEALIRAFGY . AR AEZ AR T BRI FLBRE 3. 03% . B %40, 041 mD, ﬁm%ﬂﬁﬁﬁ%%#Auaﬁa
IR 72, 16% I WIPERTUR g S BB . A A2 0. 036 wm MO FLBR I L8 2540, 2540 & AR RE TR S I e 22 3R B i
KA o ARFL =B I N AERLRIR T HE%MQ*Eﬂﬁﬁﬁimmﬁﬂwﬁﬂﬁhﬁiﬁm,mﬁ@&%ﬁ
TERARIRIFLABL N FLAF AR 2 (8], R 2 A B A & T SaUs iiEiE , B R IRRAR sl T . RS
RALBRE T =, B RPNt a2 SREREHZB B, w7 T S 01, AR R 2 3dsE -
FL5 20 5 2% i 2 (00 A T B AL T3 I T

KR BUEILgl; BUBER S mATRIMEESE; MRS WP TRIR; FrimALEL

hE 4SS TEI22; P575; P585 MERARAERD: A XEHS: 1000-8527(2026)04-1168-12

High—Quartz Rigid Framework and Microfracture System : Origins of the
Low Permeability Cutoff and High Permeability in
Low—Porosity Tight Reservoirs

ZHANG Xinyu', XTAO Zhenglu***, TANG Qingsong', ZHU Xun', LU Jungang”®, QIN Chunyu*,

ZHANG Shaomin*, JIANG Linchi*?, YU Kai*, DONG Hu*?, LV Yan*

(1. PetroChina Southwest Oil & Gas Field Company , Chengdu, Sichuan 610051, China; 2. State Key Laboratory of Oil and Gas Reservoir Geology
and Exploitation , Southwest Petroleum University , Chengdu, Sichuan 610500, China; 3. Natural Gas Geology Key Laboratory of Sichuan
Province, Southwest Petroleum University, Chengdu, Sichuan 610500, Chinas 4. Research Institute of Exploration and Development , PetroChina
Southwest 0il & Gasfield Company, Chengdu, Sichuan 610051, China)

Abstract: The Lianggaoshan Formation in the Shunqing Oilfield is a typical low-porosity tight sandstone reser-
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voir. The determination of its effective physical property cutoffs and the mechanism of high-permeability oil pro-
duction under a low-porosity background are core issues constraining exploration and development. In this
study, systematic investigations on the effective physical property cutoffs and oil production mechanisms of the
reservoir were conducted through core observations, experimental analyses, and formation-condition charging-
displacement physical simulation experiments. The results show that the effective physical property cutoffs of
the reservoir are porosity of 3. 03% and permeability of 0. 041 mD. This critical threshold corresponds to a pore-
throat network structure characterized by rigid particles with a quartz content of 72. 16% as the supporting
framework and a median throat radius of 0. 036 wm, which serves as the key condition for whether continuous
fluid flow can be achieved. The intrinsic mechanism of high-permeability oil production under low-porosity con-
ditions is attributed to a "dual guarantee": first, the rigid framework with high quartz content effectively resists
compaction, maximizing the preservation of storage spaces such as residual intergranular pores and intragranu-
lar dissolved pores; second, the extensively developed microfractures establish efficient flow pathways, signifi-
cantly reducing fluid flow resistance. Under the same low-porosity condition, reservoirs featuring a high rigidity
framework and fracture systems exhibit superior flow capacity, thereby endowing them with higher oil produc-
tion potential. This understanding provides a new evaluation approach for sweet spot prediction in similar
fracture-pore-type tight reservoirs.

Key words: Lianggaoshan Formation; tight sandstone; high-quartz rigid framework; micro-fracture system;

petrophysical cutoff; oil production mechanism
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