55 30 2555 2 o5 WO Vol. 30 No. 2
2021 44 H GEOLOGY AND RESOURCES Apr. 2021
XE4HS:1671-1947(2021)02-0143-10 FE %S :P618.13 FRF2HRERG(OSID ) :
DOI; 10.13686/j.cnki.dzyzy.2021.02.005 SCHRARRAD : A

NEArMAE-ZDERASFHEEANSILIEATERNFN
— A AR R AR T 1 S AE 2R T 1 S

WEFLWER D, ZREFLNEELET OF LN A
1. KT k% dskAh s pr, Wk KX 4301005 2. KT k% HIR 5IE SR, M R 430100;
3. A A AW & W BRI ET L, #1d6 RX 4301005
4 IHAR T RARAEHFH R, 58 7wk 834000

A E: R TUERER A LRI R B LIRS Rt R A, A5 A AR 1 R - g TR SR | R B IR L DA R
BRI 2 ST BRI T S i, T A L O P 2 AL 22 R R S50 R, TOC 5 L S IEAR GG
F, RUIAPLUBRALX sUAfLBUR TR BE 17— RO UMK, Tu0G -y TR 41 Ua B B I AL S8 & B A DS RAL. A 0% SOk 5 &
ALY IEARSC G R R, 074 S I SR A L5 R IS AL N SUR FLBUR T 3R 406 T RISk, 7925 AL ORAL A R AR SE 1
2 A AR A 0 1 PR Bk A A S 5 0 L R AL BRAP R BE AN — . SR 5 4 5 R LAY IE AR GO R R B B g ] AR A
TR Z TN RALIRME—E R A PRI, KA 5 AL SR OG5 R R WXL Y SCHE AR F 32 3 1 T S B 2 Mg i A 52 0
ANBLE. BRERERD )5 AL B A AR S AN ) S R T A WM ANFR AL A PR B S B R LB R B A W R R -
Jo B LH TUABER W NI EDT 4 & i X 2 Wk ] L L AL AL S AL ORSL R BR B 1 4 B 2L N A R B . 6
LB G AL L P AL B R OGO FR R TR i R S TR 2 ™ 9y 6] FLBR 5 WAc A0 , ok it 2 AL B 707 A AN RIS, 2 B A4 B i 201
22 17 ) SR Dy S T RN A4 B A L 2 A e LR K R B TSNS

KSR TUE— g THRL s AR A s A WL 5 i DU LB P B T X

INFLUENCE OF SHALE COMPONENTS ON THE PORE DEVELOPMENT
DIFFERENCES BETWEEN WUFENG-LONGMAXI FORMATION
AND NIUTITANG FORMATION :
A Case Study of JY-1 Well in Southeast Chongging and CY-1 Well in Northwest Hunan

XIE Zhi-tao', HU Hai-yan**, YUAN Hao-pu*, LIU Ji-peng', WANG Tao', LIU Li-hang'
1. School of Geosciences, Yangtze University, Wuhan 430100, China; 2. School of Resources and Environment, Yangtze University, Wuhan 430100, China;
3. Hubei Cooperative Innovation Center of Unconventional Oil and Gas, Yangtze University, Wuhan 430100, China;
4. Xibu Drilling Engineering Co., Lid., CNPC, Karamay 834000, Xingjian Autonomous Region, China

Abstract: Based on the accumulative pore volume and specific surface area by pore diameter of shale samples from JY-1

r#s B #A:2020-07-20; f&[E B #3: 2020-11-16. 4R4E: 1K ¥

EeWH : HFEARRIFEESTH IR I SR A 5UE BB K L F RN R (55 41472122) 5 ) = B AR50 H R 8 TUA SURAE S5 IRAEAL
FH7(12120114046901 ) ; A6 27 TR G I BT B “ TUA S X IBHE X PN I R (45 20162X05034002-003 ).

fEEREI: WEE (1996—), B, BiHfsd, AMKRSMTFHT )y m, 85 AL Wb w45 X 4% fa) 38 KA 111 5, E-maill/
1531350129@qg.com

WIS VEE AEHE(1977—), T 18t 20 A 0, S5 A i AR S BT T, A5 Mt 39t 4 mCTT 4% ) X 4% fl K24 111 5 B-
mail//hyhucom@163.com

PDF CfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn


http://www.fineprint.cn

144 Hh, 2021 4

=
ar
=N
=

well of Wufeng-Longmaxi Formation and CY-1 well of Niutitang Formation, combined with the geochemical parameters
and percentage of mineral components in samples, the paper analyzes the influence of shale components on the pore
development differences between the two formations. The results show that TOC is positively correlated with micropores,
indicating the organic micropores contribute to the development of shale pores, and organic micropores are more
developed in the shale of Wufeng-Longmaxi Formation than that in Niutitang Formation. The positive correlation
between quartz-pyrite contents and micropores indicates the primary pores and developed marginal pores contribute to
the development of shale pores. The different correlations between quartz and meso- and macropores reveal the different
protection degrees of quartz to the two by biogenic quartz content. The positive correlation between pyrite content and
macropores reflects that pyrite can protect macropores to a certain extent in terms of pyrite content. The negative
correlation between feldspar and pores shows the less obvious support of feldspar on pores due to the influence of
compaction and complex structure. The unobvious correlation between carbonate minerals and pores shows the weak
rigidity and instability of chemical properties and low content have no significant influence on pore development.
Compared with Niutitang Formation, the high content of rigid minerals in the shale of Wufeng-Longmaxi Formation has
a more favorable influence on the development of micropores (such as intergranular and marginal pores), mesopores and
macropores. The negative correlations between clay minerals and micro- and mesopores indicate the intermineral pores
easy to shrink under strong compaction have a negative effect on the pore development of reservoir, reflecting that the
deep burial of Niutitang Formation has an unfavorable effect on the development of intermineral pores.

Key words: Wufeng-Longmaxi Formation; Niutitang Formation; TOC; shale; pore; middle-lower Yangtze Valley area
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Fig. 1

Tectonic and sedimentary facies maps of the study area

(From References [6-7, 9])
a—H L3 F X U F M i (tectonics of middle-upper Yangtze Valley area); b—PU JI| 2 b K T & % 0 - Jp T 2 41 55 #H 77 #b 2 (lithofacies
paleogeography of Wufeng-Longmaxi fm. in Sichuan Basin and peripheral); c—#PG b4 B4 A Ao b FE (lithofacies paleogeography of Niutitang fm. in
northwest Hunan); 1— — 2% 4% B850 (first-order tectonic unit); 2— 241 ¥ T (second-order tectonic unit); 3— =2 f4 1% BLIC (third-order tectonic
unit); 4—Wr )2 (fault); 5—7% #1371 5 (basin boundary); 6—# 31 5t (facies boundary); 7—T1 & J& & 45 {H £k (isoline of shale thickness); 8—H B F:
(target well ); 9—3 7 (city)
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Fig. 5 Correlation between rigid mineral components and sample pore of target layers
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a—0 Feir i 5 RGP TR AR B FUATURE &M (quartz content vs. total pore volume of Wufeng-Longmaxi fm.); b—f71 5% & a5 Tl — TR 4 FE AL
LI E A (quartz content vs. total pore specific surface area of Wufeng-Longmaxi fm.); c—f1 9 3 5 24 B Y 0 FE 5 A FLAR B &M (quartz
content vs. total pore volume of Niutitang fm.); d—f7 35 i 5 4= Wi FE 5 B AL LR TEBUHICHE (quartz content vs. total pore specific surface area of
Niutitang fm.); e— K70 &k 5 T~ b THIR ARG BAUABUHSEE (feldspar content vs. total pore volume of Wufeng-Longmaxi fm.); f—KA7 &5 i
W~y THIZR AR A A AL L R T AR OGP (feldspar content vs. total pore specific surface area of Wufeng-Longmaxi fm.); g—K 7% 1555 25 B 3l 4L AR b B AL
B (feldspar content vs. total pore volume of Niutitang fm.); h—1& A7 & i 5 4= BESEALRE b S AL R BUHDCH: (feldspar content vs. total pore
specific surface area of Niutitang fm.); i—WRERERT & F 5 Ao T B AR 58 ALK B SEE:  (carbonate mineral content vs. total pore volume of
Wufeng-Longmaxi fm.); j—HWRERERD Wy & 5 T — g B AU A il AL LR TE AR G (carbonate mineral content vs. total pore specific surface area of
Wufeng-Longmaxi fm.) ; k—RRERELH W) T i 15 248 B PE AL AR i B FLIATUH 64 (carbonate mineral content vs. total pore volume of Niutitang fm.); 1—RRTR
W S A B R AR RS FL L R AUHE M (carbonate mineral content vs. total pore specific surface area of Niutitang fm.); m—EEERT & 5 H
W—Jp TR LA AL FARSEE (pyrite content vs. total pore volume of Wufeng-Longmaxi fm.); n— 8k & it 5 T~ Jp THIZLH KL & AL L A
FHFME (pyrite content vs. total pore specific surface area of Wufeng-Longmaxi fm.); o—F840 & -5 24 Wi PEALEE S B FLAAFUAH M (pyrite content vs.
total pore volume of Niutitang fm.); p—HEKH % &t 5 4= B Y2 AL i B L LR TEFRAH GME (pyrite content vs. total pore specific surface area of Niutitang
fm.); ¢—TOC 5T 1 W 1 HAHST A (TOC vs. quartz content of shale samples from CY-1 and JY-1 wells); 1—f#FL (micropore); 2—H
fL(mesopore ) ; 3—RKFL(macropore); 4—HTT 1 H-(JY-1 well); 5—ZET 1 F:(CY-1 well)
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e FIO S LRSS LA RAFOWI R IEASE  BRARRa P, Bibom R0y 5L . PALAELLIR
KA, HRHL R SRR SRR IEA G R, A ESL R W A TR DG R, RS EAL
Sl LR ELHERIMBA RAFATIEMIDCR R, 5 R AR AAAHECR, BRI AL AR
ALK EAL R A A B A IEAHSCHE (] 5m.n); FHSCPEMIANE 2 (18] 6a.b) s FEZETT 1 H-A-BESEALEE AL
TEZETT 1 AR BEAL R b , BRASBIRE AR SN, R B 5 L RIS SRAL RS ORALI B LA B A —EfE
WAL . RALAEAUATARAL R BALIE R EAA S BERISORSOCR , L P ALE L R AR A W A
PIITEA KRR, 5L B LA LB AfL IR A T TAMRKR, GRAEAL LRI AR5 e
BARNECE So.p). KRR JE TRITET ), 56 RARE 6¢.d). RIIE LB PR RSLIFLERZSH R
fL KRALW TR VE IR S TEsR SRR L AT L 35 S A SR ZTE L 5 R aklie
AR ALB, (RS HURR R RS BRI AR AL - LR BRI T T35 L M AR
S, BERCBRE S AR MR, Rl Ua T VRGO REX R 2 LB SR A RTTER, ORI A
ool IR T T e SR A R BB SR R IRl WEHERAL PR F R MEENR.
SR T R— PN ERAR.
325 #HEuW 4 Hig
LR ICA RS oy, R (1) A B 06— Th 8 2H 55 8 G 6 A B 3% 2H 1Y

SRR L, XYy S RRIRALB AR fLBUR T S R AL RAL, LB R R
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Fig. 6 Correlation between clay mineral content and sample pore of target layers

a—h W RS - SR AR B LRI S (correlation between clay mineral content and total pore volume of samples from Wufeng-

Longmaxi fm.); b—%k L9 & &t 5 - Jp TR A FE 5 AL LR A SEHE (correlation between clay mineral content and total pore specific surface
area of samples from Wufeng-Longmaxi fm.); — R TS S B YRR S S ALARFRAE M (correlation between clay mineral content and total pore
volume of samples from Niutitang fm.); d—Zh 0 Yo 5 A4 B I A AR & B AL b 2% T ARUFE 26 M (correlation between clay mineral content and total pore

specific surface area of samples from Niutitang fm.); 1—4#FL(micropore); 2—HFL(mesopore); 3—KFL(macropore)
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