475K 1L hOE R Vol.47, No.1
202042 A GEOLOGY IN CHINA Feb. , 2020

doi: 10.12029/g¢20200116
XA WAL, TR DT . 2020, 75811 A5 T R 5 AR L ZH TUA UM BTREIE S 08 1 40T (9], Th R LT, 47(1): 201-209.

Ma Fenghua, Pan Jinli, Zhang Yong. 2020. Geological characteristics and shale gas exploration prospect analysis of Cretaceous Madongshan

Formation in Liupanshan Basin, Ningxia[J]. Geology in China, 47(1): 201-209(in Chinese with English abstract).

SE A A A E R DR L A TUA SRS T
SEIRE S

oA EHEAL, K

(TE®#4 A% RFORAER, T A 4N 750021)

RE L NEINAHE T RS R INGRTUS IR 4 il B AMIER O S i e XA T
HRTCEE AT A TR R A5 B , X 7S 8 LU A BT 0T 1 1 292 R T 7R LUl DU SO Tl A T . S5 5RBM  (1) 7R
Sl FE 2 R TR A HA R 15 Sl W SR N, L 200 40K IS R BT T UTE R L (2) D
KNP TUE AP ZEA N [~ AL 5 65%FE 5 TOC KT 1.0%, 37.2%BIFE i TOC KT 2.0% 5 50%FE 5 Ro KT
0.8%, Tu b T+ 435~445°C , AbFAR A A— BB B , & AL WA RS R SR Ao (3) BRI A B gL 0
YR, KA ZE R FR ER IS B W % £ = W RRAIE , B TR R 25 W 3 3K 38.2% , K A S & Hb ¥MH 24.4% , A 05 & e 31
17.2% , Zh L B I EACH 13.2%; f56 TUA SEZE T EE L5 /N T 30%, JEtn ¥ & K T 40% ik, L2+
ZH R AR AT R 32 A 2 9 3 YA S e 2 035 69% .26.1% . (4) By A I L3R TR A RALBREA T 0.117%~1.268%;
315 0.0009~0.0042 mD, JEARFLICB 42 o DA L2 U6 DA B B 0 i S Re R B B 6 A F
0.96~4.6 m’/t, ¥I{E 2.29 m/t, (5) % HLAE 22 20 U5 5 M AE S 450, DA R 7S 51 A 2 28 1 AR L L 8 o 2 4
BAF I TUE SRS ), v LA R DU SR 725 TAE , LR X T VG 28 R 1 2 R R R U2
IR EA SR

X8O IUES FER; BRI A8 A A TR S f L TE

FESHES . P618.13 XEFEM:A  XE4HS:1000-3657(2020)01-0201-09

Geological characteristics and shale gas exploration prospect analysis of
Cretaceous Madongshan Formation in Liupanshan Basin, Ningxia

MA Fenghua, PAN Jinli, ZHANG Yong

(Geological Survey Insitute of Ningxia Hui Autonomous Region, Yinchuan Ningxia 750021)

Abstract: Clay shale samples from Cretaceous Madongshan Formation in Well Guye 1 in Liupanshan Basin were collected for

determining shale gas exploration prospect through outcrops and core description, rock pyrolysis, X—ray diffraction, and element
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analysis of kerogen and isothermal adsorption. The following conclusions have been reached: (1) Cretaceous Madongshan
Formation of Liupanshan Basin has abundant oil gas shows consisting of fluorescence, oil stains, bitumen and dark shale or oil
shale, with a thickness nearly 200 meters in core Guyel. (2) The organic matter type of Madongshan Formation is I and I, the
65% shale samples of Madongshan Formation in core Guyel have a TOC content higher than 1.0%, with 37.2% shale samples
having TOC content higher than 2.0%. The vitrinite reflectance of nearly half samples is higher than 0.8%, and the 7max is 435~
445°C, suggesting that Madongshan Formation is at the low mature to mature stage, and gas reservoir is mixture of biogenic gas and
thermal genetic gase. (3) The shale of Madongshan Formation has characteristics of low clay content and higher feldspar and
carbonates. The average content of carbonate, feldspar, quartz and clay is 38.2%, 24.4%, 17.2% and 13.2%, respectively, which can
meet the demand of shale gas exploration standard of clay content less than 30% and brittle mineral content higher than 40%. The
components of clay are mainly illite and illite— montmorillonite, with the average content being 69% and 26.1%. The porosity is
between 0.117% and 1.268% , the permeability is between 0.0009 mD and 0.0042 mD, suggesting a low porosity and low
permeability reservoir. The isothermal adsorption test shows that Madongshan shale has a strong gas storage capacity, with the
methane content being 0.96—4.6 m’/t and the average content being 2.26 m’/t. (4) According to a comparison of geological and
geochemical characteristics with shale of Yanan Formation, the authors hold that Madongshan Formation of Liupanshan Basin has a
huge shale gas exploration potential and could be regarded as a high quality shale gas reservoir for exploration and development, and
the achievements obtained by the authors provide experience for exploration of the unconventional oil and gas reservoirs in the
Cretaceous strata of the Hexi Corridor.
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Table 3 Mineral content statistics of Mud—shale in the adongshan Formation from well Guyel
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Table 4 Clay content statistics of Mud—shale in the
Madongshan Formation from well Guyel
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Table 5 Reservoir physical parameters of mud—shale in the Madongshan Formation
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Table6 Geological and geochemical parameters of typical shale gas system and Madongshan mud—shale
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Madongshan Formation
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