ZioSHKEE IS

a4 H4 OIL & GAS GEOLOGY 2023 4 8 J

XEHRE:0253 - 9985(2023)04 - 0946 - 16 doi: 10. 11743/0gg20230412

MR = B BE M = A E R B R

ALK BT RLE OMLELELZ BLE OFIRECAER AL
1 KITAE SOFHER S TRBEESE . AL I 43002352, K IT A% JUBRBIE% B . 1L AL 430100;3. 134 LM R 5
AR T, JETE 3004524, o7 AR 4 ), B SEHIIIK 8340005 5. 4730 (o ) B 7 SRAIAM AL AR
Wl 518067 ]

WE: AR ABRA RN EFTABM RN EEEOR, ERAFT T RELEARBRE, RN FH HERER BN R E R,
oM BHEESRAAHA,BRT AR R A AR b B R EALE, 3R T 3R TR B i K o, k.
ORMEEREFECHALKETR GEEF/ZRET N AANMIRMNERL AR RAK GFMEAULGEESHT 4
E5AFH. QRABT3X BN RERMER CHEBFRACESFARMEE(REREA) B ES LT WAKMEEZ(F
B A L AD) A AR A B TR A K B ALK ML B RSB W R KAL), SR Wt alh EFEAT T R E AT U T 1K AL IA i o
EWH AR, BFARMEBEH S EZAFARMHEENRBNEESY, R s WARNBEHEEZLTEATIND
EHAE MBS ATRAR/MERER TR MEEA KNSR A R EH R EEREAEA WAL R E MR a8 5P,
TRERGTHET—FARAREHERRHTEELE A,

KB AR A TR T s R E B R iR s K B dF % Al AR

PESHEE:TEI22. 3 SCRRFRIRAD : A

Origin and sweet spots of typical low-resistivity oil reservoirs of fine-grained
sedimentary rocks

YIN Senlin', CHEN Xu®, YANG Yi’,ZHANG Tong*, CHENG Huanghui*, JIANG Tao *, XIONG Ting’, LIU Juanxia®,
HE Lipeng’, YANG Xiaojiang’

(1. Institute of Mud Logging Technology and Engineering , Yangize University , Jingzhou, Hubei 430023, China; 2. School of Geosciences ,
Yangtze University , Wuhan, Hubet 430100, China; 3. China-France Bohai Geoservices Co. Lid. , CNOOC, Tianjin 300452, China; 4. Xinjiang
Oilfield Company , PetroChina , Karamay , Xinjiang 834000, China; 5. Shenzhen Branch of CNOOC, Shenzhen, Guangdong 518067, China)

Abstract: Fine-grained sedimentary rocks, in which low-resistivity oil and gas reservoirs are well developed, have become a
significant target in unconventional hydrocarbon exploration. The study serves to reveal the genetic mechanism of typical low-
resistivity oil reservoirs of fine-grained sedimentary rocks in applying the data from logging, seismic and thin-section electron
microscopy (EM) , as well as well facies-controlled reservoir parameter distribution, while proposing three sweet-spot
distribution patterns under low resistivity. The research results are shown as follows. First, the origin of low-resistivity
reservoirs mainly includes the large specific surface area, high content of mixed layer illites/smectites, well-developed
micropore network and high bound water content, high-salinity water and high content of conductive minerals. Second, we
propose three typical types of fine-grained sedimentary rocks with low resistivity, including tight low-resistivity oil reservoir with
high mud content (i. e. , tight reservoir of low resistivity) , low-resistivity oil reservoir with high content of conductive minerals
(i. e., conducive mineral-dominant reservoir of low resistivity) and water network low-resistivity oil reservoir with well-
connected loose sandstones (i. e. , well-connected water network conductive reservoir of low resistivity). Meanwhile, their
genetic mechanisms are analyzed built on this. Third, the sweet-spot distribution patterns in subtle low-resistivity reservoirs are

clarified. The tight reservoir of low resistivity has the sweet spots mainly developed in those of relatively higher resistivity ; the
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conductive mineral-dominant type has the sweet spots mainly grown in the dissolved section of the dolomitic siltstone matrix and

the section with well-developed dolomitic mud/shale fractures; meanwhile, the well-connected water network conductive

reservoir of low resistivity has the sweet spots mainly developed in the ultra-fine-grained rocks with dual-mode pore structure.

The results are of great significance to guiding the exploration of fine-grained sedimentary oil/gas reservoirs.

Key words: hydrocarbon sweet spot, conductive mineral, shale, tight reservoir, fine-grained sedimentary rock, low-

resistivity oil reservoir, unconventional oil/gas exploration
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Table 1 Genetic types of low-resistivity oil reservoirs and the main controlling factors
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Fig. 1 Composite stratigraphic column of the Triassic Huangshanjie Formation in the middle of the Fukang fault zone ,

eastern Junggar Basin
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Table 2  Classification and characteristics of typical low-resistivity oil reservoirs within fine-grained sedimentary rocks
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Fig. 3 Composite stratigraphic column of the upper interval of the Miocene Zhujiang Formation in the Yangjiang Sag, PRMB
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Fig. 4 Images showing the cores and thin sections of the tight reservoir of low resistivity in the Triassic Huangshanjie Formation in Well

Tai60, Junggar Basin
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Fig. 5

Formation in well H2947 in Huoshaoshan oilfield, eastern Junggar Basin
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eastern Junggar Basin
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