%40 B o W R M R
2013 4 12 H

Vol.40,No.6

GEOLOGY IN CHINA Dec.,2013

/R S H AR KAK 7 BRATAS
b R 4 R B ERSE 1T A

EEH EFH OKWA AT BHa DAE N A

(1L.BEEREw(EBA)ARITENS] KRG BE 710075;2. PEAHFROGATRALELEZLE FRAFRER
5 3b sk 4 AT PT AT 100029)

RE SRR Z W o KA W Bl A, KA ARE IPE IERAK 7 B K9 BFLZETUAZ R, B#TUaR
TE WY BE Al ST A A e SRR 22 407 4 R mi AR SR ZH K 7 B DU AR BRI D A SCRT T BLHL R AL 2 FE
SRR AT BTN AR R B b e S 4F 2 A B, 0T TR R K 7 BOTUs AR A BT b fl R A UM RRE T I
Sl b 3K 7 BESUA S B AT T R AT SRR I 7 BB A DU R AR B o LR BT T
RN 3 A BB E R i A AT A 1.25~6.45 ml/g, S ALR M X M A TUS A L AT IX K 7 BRIUA A
BT A HURR T dk S0 R L ) 5 5 R A 2 B O 8, ok 8 5 R A 38 5 B i 20 | A AL 8 R I T 2 X A S
KA K 7 BOOUA R R 0 BRI RN 1 528,400 42 m?, FTAE b o ML SRR 10 B AN 58 S —T R — 4

P50 A SR 1A R H A

X 8 RRZSH A ERYR 7 B R DUA S BRI B R

HEDEKS . P618.13 XEkERARED A

AE TR S 7 [ R 2 P F e B K Rt 2 &
()T LRI oY R A W R AT 4 Aok | bl
R R E P & e DL R AR AL 2 6 R TR
RGN, o E RN AN 2 P S H 35,
i T T H B R RO R 2011 4F LR AR E
JE X A B T O B SE [ | ik 55,200 38 VIR
FLH I BE VR 2 [ P H 25 1K A BB oK

AR A R K AR R A A R
S R X A5 A 1 AR P A A R R T AR AL 1Y
R LB LAk, EBUR MRS RS
BRI T, UE AR FIT & Iy AR IS T
MM R | DU IR AE AL 55 M X B A B
RATVEIFERH, ORI HRIT & Ok 57 2 45
] IR A 3 2 ) A9 TS

s B E.2012—12—24,; 2 B H 88 .2013-10-19

XEHRS . 1000—3657(2013)06—1880—09

TIREW A - SRERKARTLZEIEZE
R0, A USSR U BT 2011 4F 4 H I
KA i AR AR SRR 22 30 A b e b sk b A 4K % X
177 4 7 Bovl s Beh U 2885 | H 7S 2 350 m?,
B R T A LA — DR AR U S, BEJS I
179 8 WQ . H W i vY K 7 Bl am IR
FHYR AR T, 55 A il B R A K 7 Bl iUs
Brps i e B0 S5, 3 B SRR 22 107 4k bl i AH 5T
F HA BRI M R R ER A AN Sk
FE R IR 22 17 2 b 7R P A R X (B 1) A K 2 R B
FERGE | il AL 7 BBl AH 00 ) T b Ak K
TR AT IR AT, fE ML EERE 255 PP
IR AL KR XK 7 BEOUA SR H, Wiz
DX B T A S AR SR AR B |

EETB . FHRARFERESTE (41102078) ANE R E ARHE L3R E(20112X08005-004 ) H: [7] 7% Bl
YEE B 2 B8, 20,1965 R4 20 TREI , 3222 DS il b 5 A0 5 ML AU R BF 5T 5 E—mail : petrojefl@163.com.,

http://geochina.cgs.gov.cn o E MR 2013,40(6)



408 F e

LR R 2 W R i R A K 7 B A T A SRR AR B R T PR AN 1881

1 MR

R 42 87 Ao M R v PR AL 45 P — A A A
B UM M BETERS R AR R AL Eh T
1 22 1 [ 2 2 1O B AR R 2 D A 0 3% K
e R BT — B A R 5 38 B g 2t
RIS | SR 2 0 M T A T R T T
MR E 25 T I R A R A
el 6 My W A AR T A BRI
P AR PR 095 I K e A B B BT
F T B UR 400 A W L A M R YT B
ARG IR, Rk b AR 1) 7 SR 1 X 5k
PEAMSE SR (B 1), FUob | e = 25 0 1y S i
F 48 53 B0 0 A 2 05 40 M A 1 R e %

HERIEER =B 37 Rl 5 A b Rl B R
i PEG, 28 0 WA R L A0 i Vi 1) 7Y g AR 4 2R IR Y
WS, RS 2R 22 30T s R TR B T R R ) P il R 7K
WA TR T SER A 10 K 1 Bz 1
RO —FRBII K o, K 7 BORATIT X I 2k
Woa, K9 BRI 7 BUR MR AU T 25w
FaR ZEME P&y e BRI A H A
S PAT 00 22 30T 4 i I T 2 R kR T AR S
TH T S S 2 2 R R AR DUAR D> I R 2
1, SRR 22 i 4t 2 S B M IX R A T — UCR ZU R A
1 R 020 128 I8 SR IR 22 3 8 H B4 1 R 3
SRy S A AR A T B B 1 2 T b 7 4
S 52 1) AR B3 R SRR 22 00 4 Ml P PR AE R 2
Wb JE ARSI | VU R ML JZ A A R ARHE IO BRI

—
1
) s mia it
[ w4

[ wxxE

N
25 so0im A
0 25 50/km

1 B DX R DX el A 3 [

Fig.1 Map showing tectonic division and location of the study area
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Table 1 Geological characteristics of continental shale in 7th member of Yanchang Formation in
comparison with North America marine shale
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Fig.2 Contour map of thickness, TOC and Ro of shale of 7th member of Yanchang Formation in southeastern Ordos Basin
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Fig.3 Ternary diagrams showing mineral compositions of various
shale reservoirs
(Data of shales in North America after Reference [2—3], [5], [23—25])
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Fig.4 Types and characteristics of pores in shale of 7th member of Yachang Formation

a—Field emission scanning electron microscope (FE—SEM) image of sample from Well Yyx, 1522.8 m, intergranular

pores around feldspar and quartz, dissolved pores around matrix and cements; b—FE—SEM image of sample from

well Yyx, 1522.8 m, floccule pores and intergranular pores around clay minerals; c—Fluorescent image of sample

from well Wan—Jy, 1402.33 m, horizontal fractures
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Fig.5 Photographs showing microconstituents of kerogen

(amorphous solid) of shale in 7th member of Yanchang
Formation (fluorescent image of amorphous solid, Well
Wan—]Jz, 978.38 m)
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Table 1 Methane adsorption capacity under different pressures for shale of 7th member of Yanchang Formation

R 0.4 MPa 0.8 MPa 1.6 MPa 2.0 MPa 2.9 MPa 3.7 MPa 5.4 MPa 7.7 MPa 10.2 MPa
LP-1 0.86 1.69 2.14 2.40 2.85 3.00 3.10 3.14 3.14
LP-2 1.06 1.92 230 245 2.76 2.85 3.03 3.28 3.34
LP-3 1.04 1.61 2.15 224 - 2.62 272 291 2.96
LP-4 0.84 1.40 2.02 2.19 247 2.56 2.62 2.89 2.90
LP-5 1.04 2.01 2.57 2.80 332 3.60 4.00 4.40 4.49
Wan-1 0.48 0.89 1.10 1.07 1.12 1.36 1.62 1.94 2.16
Wan-2 0.44 0.73 1.03 1.27 1.42 1.56 2.09 235 244
Wan-3 0.44 1.00 1.39 2.10 1.55 1.99 215 242 2.50
Wan-4 0.42 1.00 1.48 1.50 1.56 1.67 1.82 213 225
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Fig.6 Sketch map showing methane adsorption on shale under different pressures
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Geological characteristics of shale and exploration potential of continental
shale gas in 7th member of Yanchang Formation, southeast Ordos Basin

JIANG Chen—fu', WANG Xiang—zeng', ZHANG Li—xia', WAN Yong—ping"’, LEI Yu—hong’,
SUN Jian—bo', GUO Chao'

(1. Shaanxi Yanchang Petroleum (Group) Co., Ltd., Xi’an 710075, Shaanxi, China; 2. Key Laboratory of Petroleum Resources Research,
Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abs tract:As a large —sized petroliferous basin with many shale formations such as Benxi Formation, Shanxi
Formation, and 7th and 9th member of Yanchang Formation, the Ordos basin has the basic geological conditions
for shale gas development. In order to evaluate the shale gas exploration potential of 7th member of Yanchang
Formation, the authors investigated the geological and geochemical characteristics of 7th member shale with the
aid of organic geochemical and petrologic analysis, gas quantity test and isothermal adsorption curve test. On such
a basis, the preliminary evaluation of 7th member shale gas exploration potential was carried out. The results show
that the shale of 7th member has moderate burial depth and thickness. With high abundance of organic matters
which are mainly of I —1I type, the maximum gas quantity could be up to 1.25—6.45 ml/g. The kerogen type
and TOC of the 7th member shale are similar to those of marine shales in North America. Compared with
marine shales in North America, the 7th member shale has higher content of feldspar and clay minerals but lower
content of quartz and carbonate content as well as lower maturity. The shale gas exploration potential in the study
area is quite promising and could serve as an important supplement of conventional exploration. The favorable
targets lie in the southwest of Zhidan—Ganquan area.

Key words:Ordos Basin; 7th member of Yanchang Formation; continental shale gas; geological characteristics;
geochemical characteristics; exploration potential
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