‘(IM K

#27T% #3W & % # '? ;3 Vol.27 No.3
20254 6 K JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Jun. 2025

XEHS: 1671-1505(2025)03-0785-12 DOI: 10.7605/gdIxb.2025.036

R R LI = = ) VA R P R RSB E 2 R A

ZAFS B B % W' B B oan#g”
B kEES O Fa’ B8

1 ¥ Bz w%E K| na PR LA, #7588 %R ¥ 841000
2 PEGWARBREL WA ﬁ%%%iﬁ*ﬁ&#»,%%é&%smmo
3PEEHRY (AF) mEAFZFEE, LT 102249
4 #HBHERABEBREL G ABBRTAZEARL TS, #7528 5E R 841000
5 ERRBAETLERE, HiEERY 841000
6 ¥ HE &R R A RN MR R, drism 310023

H OE MEAMRE-HREHAZDEMEELREFANAL, EFN N BHRENRE-HRERED &
HEEZGTNMSAMNERERE, BILEN, HREMNM MR ARBETTEFHB IR AZREMHETT
A REERMBME, FRTHENRDMF TN, FEABEIAEEELRNEH. FREA, EEHHE
FEhwmws, URARENLRAE, RELRED, BARTRRE, SR GNHF AT RETH S LA,
IR EATRESENFHE, ERHER LBLWARH TR T I A AANFN, FBRT MG 3 ERILR

RERESHH/EERN LR, P UESHUBRAEAANEATEGET T ABER 2 XN, RABEEE
FERAERERFEUNRBKARFRARN A ZRE, BT AN FFNE M EES KT, TEXIAHEE S

MR ERUREREEEMNHFTN, ARRRTHARE-BRERED EhERE NG A A KA 70 & ¢
BHARXH#E,

KR RE-ARE HEH #HEERR OfEaxd WwHKEXH EEHE EEAR&H

E—EEMA EAT, B, 197944 BATENW, TEAFHABFLAE. Emal: wuyp-ln@petro-
China.com.cn

BWEERAN MM, F, 198854, Bl#AR, ALEFF, ANFARBESNHAARFAFEHET
1 ., E-mail: laijin@cup.edu.cn,

FESES: P631.8 XHEKARERG: A

Logging evaluation of in situ stress and its effects on reservoir
quality in deep and ultra-deep clastic rock

WU Yongping"? XIAO Lu® ZHU Bo'* YANG Xun® BAI Xiaojia'”’
YAN Bingxu'? ZHANG Ronghu® LI Dong’ LI Hongbin’ LAI Jin®

1 Research Institute of Petroleum Exploration and Development, Tarim Oilfield Company, CNPC, Xinjiang Korla 841000, China

* ERAARFFRGIHE (45 41872133) . hEAMKRY (L) FOFE SIS (%5 2462021YXZZ003) FiHh & £ h—rh [ 4
ok (dbEE0) MW A EYN Y (4 S ZLZX2020-01-06-01) Ht 4 ¥ B, [ Co-funded by National Natural Science Foundation of China
(No. 41872133) , Science Foundation of China University of Petroleum ( Beijing) ( No. 2462021YXZZ003) and strategic cooperation project of Pet-
roChina and China University of Petroleum ( Beijing) ( No. ZLZX2020- 01- 06-01) ]

Wk H . 2024-07-10 Pl H . 2024-09- 26



‘(IM K

786

+ W ¥E 2 8K

2025 % 6 A

4 Engineering Research Center for Ulira-deep Complex Reservoir Exploration and Development, Xinjiang Uygur Autonomous Region ,

2 R & D Center for Ulira-deep Complex Reservoir Exploration and Development, CNPC, Xinjiang Korla 841000, China
3 College of Geosciences, China University of Petroleum ( Betjing) , Betjing 102249, China

Xinjiang Korla 841000, China
5 Xinjiang Key Laboratory of Ultra-deep Oil and Gas, Xinjiang Korla 841000, China
6 PetroChina Hangzhou Research Institute of Geology, Hangzhou 310023, China

Abstract In situ stress significantly controls the quality of deep and ultra-deep tight sandstone reser-
voirs. It is important to clarify the stress-controlled storage effect for the comprehensive evaluation and pre-
diction of deep and ultra-deep tight sandstone reservoirs. In this paper, basic characteristics of the Creta-
ceous Bashijigike Formation in the Zhongqiu area of Kuqa Depression are revealed through analysis of cores
and thin sections, the logging evaluation of in situ stress is realized, and the control of in situ stress on
reservoir quality is clarified. The results show that the reservoir is mainly made of medium-fine sandstones,
which is dominated by primary intergranular pores, with less secondary pores and occasional fractures. The
fracture surface morphology is picked up by image logging, and the logging calculation of fracture parame-
ters is realized. Evaluation of in situ stress is completed through logging data, and the coupling control re-
lationships between in situ stress, and matrix pores and fracture parameters are revealed. The reservoir
classification and evaluation of the Bashijiqike Formation are realized by combining physical parameters
with in situ stress. High-quality reservoirs are mainly developed in fractured zones and intervals with low in
situ horizontal stress differences. Through logging evaluation of in situ stress combined with calculation of
reservoir parameter, the reservoir quality classification evaluation and high-quality reservoir logging predic-
tion can be realized. The research results may provide technical support for the comprehensive evaluation of
deep and ultra-deep tight sandstone reservoirs and the prediction of favorable zones.

Key words deep and ultra-deep reservoir, in-situ stress, reservoir quality, Bashijigike Forma-
tion, Zhongqiu area, Kuqa Depression, Tarim Basin
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Fig. 1  Structural division of Kuga Depression of Tarim Basin (after Du et al., 2019; Tang et al., 2021; Xin et al., 2024)
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Fig. 2 Lithology and sedimentary structures of the Bashijiqike Formation in Qiulitage structural belts in Kuqa Depression
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Fig. 3 Pore spaces of the Bashijiqike Formation in Qiulitage structural belts in Kuga Depression
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Fig. 4 Logging evaluation of in situ stress of the Bashijigike

Formation in Qiulitage structural belts in Kuga Depression
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Fig. 5 Crossplot of porosity versus in situ stress of the Cretaceous

reservoirs in Qiulitage structural belts in Kuqa Depression
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Fig. 6 Crossplots of fracture development versus in situ stress of the Cretaceous sandstones

in Qiulitage structural belts in Kuga Depression
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Table 1 Reservoir evaluation criteria of the Cretaceous Bashijiqike Formation in well area ZQ 1 in Kuqa Depression
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Fig. 7 Logging evaluation of in situ stress and high quality reservoirs of the Cretaceous Bashijiqike Formation

in Qiulitage structural belts in Kuqa Depression ( Well ZQ 104)
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