ZibSHKEE IS

OIL & GAS GEOLOGY

XEHS 0253 - 9985 (XXXX)XX - 0001 - 16

in = - R = FLBR BY Tk = i B R AE A B PR IR

EXE" R FVLRER ORENBIL A BT O,
AR A bR

(1. A EA I AT MBS BE , @V Bl 31002352, A BB £ A A 2 B 0 S0 80 =, WiV B 310023 ;3. E K eI £ A
AT S A Wi BN 31002354, W ELA T PRSI E BHEFE R SERE, U1 BGER 610051)

WE:HBRLEHARZ 2B AT ENR AR 2. KMUKR A EREATI500m R E-HEERE 5 N8R, ¥
REREFE AT EMENER, AAREEZRECENGEHE L EBERATREN, SHEAILRAEREHERLE T
Pk B, KT, EFRENNMERERE-BRETABRMARALERNALBEREME, RE T AN R RE-HRE
BBREEHEHRAN G EREFE"NHNE, B EALREE-HAEILRAREHENL TR, AN L 24 A
BETFROMERE  RABEATEREHRZEARARFNS HLELUREBRRLHE R T RGBS, HREYV , BB #
HARNERE-BEEARARLHERX TN AEA; Z M A tE HAGKAHANAEUR TR EHZEHALHR
TLRAE R RFE R R T oS HE-TN RN EFRBR B A E R KB F B R BN BRI, &
AERNENNIRE-AEERBRL AL RERLHEN R AR E AR INRELAXRBTEENHEAIEESE
i

KGR LR ARENA LR A RSt B RE-HEE SRy

PESES TEI22.2 LHERFRIRAG : A

Characteristics and exploration status quo of porous limestone reservoirs in deep to
ultra-deep carbonate rocks

LI Wenzheng'**,ZHANG Yu'**,DUAN Junmao'**,PENG Hanlin*,PAN Liyin"**,HAO Yi'*?,YU Zhou'*”,
ZHU Kedan"*?, QTAO Zhanf(f:ngl'z'3

(1. Hangzhou Research Institute of Geology, PetroChina, Hangzhou, Zhejiang 310023, China; 2. Key Laboratory of Carbonate Reservoirs
PetroChina, Hangzhou, Zhejiang 310023, China; 3. State Energy Key Laboratory for Carbonate Oil and Gas, Hangzhouw, Zhejiang 310023,
China; 4. Exploration and Development Research Institute , Southwest Oil & Gas Field, Chengdu, Sichuan 610051, China)

Abstract: Carbonate oil and gas reservoirs constitute a core component of global hydrocarbon resources. For a long time,
the exploration of deep to ultra-deep carbonate rocks at burial depth greater than 4 500 m has generally followed the
“dolomite priority” paradigm. It was conventionally believed that limestones are prone to densification due to compaction
and pressure solution, and high-quality porous limestone reservoirs only occur in the medium-to-shallow strata.
However, recent domestic and international drilling has successively discovered multiple suites of high-quality porous
limestone reservoirs in the deep to ultra-deep domains, which has broken the traditional cognition and pushed the
research on deep carbonate reservoirs into a new stage of “equal attention to multiple lithologies. ” By investigating the
development characteristics of global deep to ultra-deep porous limestone reservoirs, this paper systematically analyzed
their distribution pattern, petrological and physical properties, discussed the main factors controlling reservoir
development and the pore preservation mechanisms, and forecasted their exploration targets and potential in combination

with exploration practices. The research results show that high-energy reef-shoal facies sedimentation serves as the
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material foundation for the development of such reservoirs; key factors for effective pore preservation include early

hydrocarbon charging, overpressure associated with closed systems, and gypsum-salt rock sealing; key exploration

domains therein are sub-salt carbonates, proximal-to-source-rock carbonates sandwiched between top and bottom seals,

and structurally reworked carbonates. These findings can provide important technical support and reference for

hydrocarbon exploration, resource evaluation and theoretical research of porous limestone reservoirs in deep to ultra-

deep carbonates both at home and abroad.
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Regional distribution map of global deep to ultra-deep limestone oil and gas reservoirs (modified from reference [ 13])
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Fig. 2 Micrographs showing the petrological characteristics of

deep to ultra-deep limestone reservoirs in the Kashagan oil and gas
field, Central Asia
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Fig. 3 Porosity-permeability cross-plot of the Carboniferous

limestone reservoirs in the Kashagan oil and gas field, Central Asia
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Fig. 7 Petrological micrographs of limestone reservoirs of the
Lower Triassic Feixianguan Formation in the Sichuan Basin
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Fig. 8 Petrological micrographs of porous limestone reservoirs of

the Middle Ordovician Yijianfang to Upper Ordovician Lianglitage
formations in the platform-basin area of the Tarim Basin
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