‘(IM K

£260% %6l & % # '? ;3 Vol.26 No.6
2024 4 12 A JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Dec. 2024

XEHS: 1671-1505(2024)06-1435-17 DOI:10.7605/gdlxb.2024.05.088

OZEARRHEMaBEERLERRSREFH .
LSRR S Hr Z MK R A 5]

AEFT ARET MEE £ ¥ OREMY ¥
thEE EHFR B AR e
] B oM RXFRARAARTFTONEEELET, 9 RE 610500
2 B LHRFHEAFERRFR, W RA 610500
3 PEamK R BE SN IR F LI, REHHE 710018
4 PEGHEARBARIEARANSFARE, L T4 124010

el
o

M E ARUATERERTDEMEELRNPRSRENSH, SeEAs0, #h, BHEgH. X47
%ﬁwﬁ REELSFHAMNAFE, REINT AR S aHTABRRARED B EENIARRE, &

VRSB ERE, RMERALES R S RENLA . AEAAKRRAZTERTHENRAT N 6 XD 4 A
EEE%@E,Eﬁ*%ﬁWK%Fﬁm&A&% WAL, EZENFA AR FEREAFLNE, 5
HBERG6.6%; KMADEELERERRE, RECAZTENFEMFMNERE N £, FiERAUERERE
%@&miﬁﬁkﬁ,ﬁmﬁﬁ%%%T%%cﬁ%%%:ﬁﬂﬁﬁ%ﬁ?%ﬁ%%ﬁ%%ﬁ@%ﬁﬁﬁ\ﬁﬁ
RE, 2308 VHER s RAES, RARANLBRAANEEZREE,; FHAIKRAGMRIBES . 7 AN E
%M&%%%%ﬁﬁi ﬁﬁ&ﬁ?mi%@%ﬁﬁﬁﬁﬁ#%ﬁ KMADEHERENEEFRAEAERE,

ERMfpRRE, FHELOENHN ALK EMRAOHR, FHKHERE, FHREARBNERIE
%@%ﬁf%%%%%ﬁc

XEWR HFERE REVE LBREBRSEE KRA FRIHAEH

F—EEEN MEF, F, 1996 F4, MLEHARXLE, £ENEMHERRFHX, E-mail: 202121000111@
stu.swpu.edu.cn

BIRAEEEA A AR, F, 1985 F 4, Bl Hk, TENRNFHAMHE NN F MR, E-mail: mjliu@swpu.
edu.cn,

HESES: TEI22.271 XEARER: A

Pore formation and preservation mechanisms of ancient deep tight
sandstone reservoirs; a case study of the Mesoproterozoic
Changcheng System in Ordos Basin

2

LIU Hengyu'> LIU Mingjie'> HAO Zhilei’ REN Yin® WU Enyu'® XU Han"
ZHONG Shoukangl’2 TAN Xiucheng"2 ZENG Wei'* LIAN Chengbol'2 DAI Hongmingl‘2

«HEEARP ST E (% 5. 41872154) ¥t B, [ Financially supported by the National Natural Science Foundation of China
(No. 41872154) ]
WeHG B 2023-08-16  EE HIW: 2023-11-27



‘(IM K

1436 + W 2B F R 2024 4 12 f

1 Sichuan Natural Gas Geology Key Laboratory, Southwest Petroleum University, Chengdu 610500, China
2 School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China
3 Exploration Department, PetroChina Changqing Oilfield Company, Xi’an 710018, China
4 Geology Research Institute, Greatwall Drilling of CNPC, Liaoning Panjin 124010, China

Abstract To investigate the pore formation and preservation mechanisms of ancient deep tight sand-
stone reservoirs, a combination of core, thin section, scanning electron microscopy, X-ray diffraction
and fluid inclusion analysis techniques was used to systematically analyze the sedimentary environment,
petrology, reservoir space, porosity and diagenesis of the deep sandstone reservoirs of the Changcheng
System in the central and eastern Ordos Basin. On this basis, the mechanisms of pore formation and pre-
servation was clarified. The results show that the Changcheng System mainly develops quartz sandstone and
lithic quartz sandstone in tidal channel sedimentary environment, with medium textural maturity and high
compositional maturity. The reservoir space is dominated by residual intergranular pores and intragranular
dissolution pores of rock fragments, with an average porosity of 6. 6%. The compaction of the Changcheng
System sandstone is generally strong, and it is mainly composed of quartz and illite cementation. The aci-
dic dissolution of rock fragment is the most developed, followed by alkaline dissolution of quartz. The re-
sults indicate that the coarse grain size, good sorting and low matrix content are the main reasons for the
primary pore development in the Changcheng System tidal channel sandstones, which formed under strong
hydrodynamic conditions. The Changcheng System sandstone reservoirs have experienced leaching dissolu-
tion of meteoric fresh water during the early stage, organic acids dissolution during the middle stage and
alkaline dissolution of quartz during the late stage, which provides favorable conditions to the formation of
secondary pores. The pore preservation of the Changcheng System sandstone reservoirs is mainly attributed
to the rich in rigid compressive quartz grains, coarse grain size and good sorting, the quartz cementation
inhibited by early authigenic clay coating and the burial process of early long-term shallow burial and rapid
deep burial in the later stage.

Key words ancient deep strata, tight sandstone, formation and preservation of pores, Changcheng
System, Ordos Basin
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Fig. 2 Sedimentary characteristics of the Changcheng System sandstone reservoirs in central and eastern Ordos Basin
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Fig. 3 Typical cycle sedimentary facies and pore development characteristics of the Changcheng System sandstone reservoirs of

Well Jingtan—1 in central and eastern Ordos Basin
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Fig. 4 Petrologic characteristics of the Changcheng System sandstone reservoirs in central and eastern Ordos Basin
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Fig. 5 Reservoir space types of the Changcheng System sandstone reservoirs in central and eastern Ordos Basin
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Fig. 7 Diagenesis characteristics of the Changcheng System sandstone reservoirs in central and eastern Ordos Basin
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Fig. 9 Diagenetic sequence of the Changcheng System sandstone reservoirs in central and eastern Ordos Basin
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