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Abstract: Ordos Basin is rich in hydrocarbon resources, in which the organic-rich shale in Chang7 Member of Yanchang
Formation is an important stratum for shale gas exploration. The previous studies lack systematic analysis of the shale in
Chang7 Member in the southeast of Ordos Basin, which fail to accurately reflect the real exploration potential of shale.
Based on the analysis of development characteristic, we take the shale in Chang7 Member in the southeast of Ordos Basin
as the research object to evaluate its exploration potential from three aspects : gas generation potential , gas storage potential
and development potential by petrographic analysis and the five-index methods. The petrographic analysis is used to evalu-
ate gas storage potential. In terms of total organic carbon content, content of brittle minerals (quartz, feldspar, carbonate,
elc.) , and relative content of clay minerals , the shale in Chang7 Member is divided into four categories, among which dark
organic—rich brittle shale has the highest development potential. The five-index method is adopted to evaluate gas genera-

tion potential and development potential through the combination of five indexes. The indexes for evaluating gas generation
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potential are gas absorption ratio, organic—matter conversion rate, gas drying coefficient, total organic carbon content, and

vitrinite reflectance ; those for development potential are shale thickness, content of brittle minerals, formation pressure coef-

ficient, total organic carbon content, and vitrinite reflectance. Finally, the data obtained by the two methods are combined to

select five horizons with the most favorable exploration potential of shale in Chang7 Member:N3,N5,N6,N7,and N10.

Key words: Yanchang Formation ; shale gas;reservoir characteristics ; exploration potential ; Ordos Basin
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Fig.1 Tectonic characteristics of top surface of Chang7 Member in the southeast of Ordos Basin
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Fig.2 Mineral composition distribution of shale in Chang7 Member in the southeast of Ordos Basin

o I VE 3K
]
v IR AE
= KBR
> FH 34 B

30 A=

VLY VAVAVAYAVAVANR
R AVAV A XTAVAVAVAVAND
RAMVAVAVAVAVLVAVAVAVAVANGS *-
W7 (%) 100 90 80 70 60 50 40 30 20 10 0 (%)

B3 HEEESHSEMFEETTEY WEMRXILL
Fig.3 Ternary plot for mineral compositions of continental

shale in main oil and gas bearing
basins of China

YN/ vv\y

o, 22 BB . (52 1) . MONTGOMERY
SRS T R A s R Ak 98 [ F2 B
RO B LB K 2.0% ~ 14.0% , P FL R
JE R 4.0% ~ 12.0%, V-3 K 5.2%; 15 i F— /N T
0.1 mD, ¥ 240 7 - 42 /N T 0.005 mm™', fij o [ fif;
FHTTA 22 (8] (4 FL B RS 3 R S 80 22 B R, FLER
JEFEH0.5% ~ 13.6%, B35 F F 28 0.000 1~ 18
mD; Horp  GE K 4 GUA A O I T S e 25 SR i
FL BB 1 A8 Ak B K, o 0.5% ~3.5%, T34
1.82%; 5 % % 5 0.005 1~ 6 mD, “F-1J°5 0.163 mD,
IR AL B R
BRI X K LB UUA A SR,
B KT Z A OR LB AL, LokE P9 FL AR ] FL N
¥, DAL, FLE B —B/N T 0.005 mm, FLER

®1 PEFESHSEMMHEIATELBRHE
Tablel Distribution and characteristics of continental shale in main oil and gas bearing basins of China
Jferk it . s TR MR RUER
- AL fLBR B HZ .
B TOC R, L7 7] i R WRR TR
X HZE fit P P JE ES J& 7 ., "
(m) (%) (%) ol o RS (%) (mD) 20 EOAE R
0 m R
Q) (%) (%) (mh) (%)
R
- 130 2.0~25 05~25 1II,,II, 35.7~84.7 6.8~374 09~135 0.1~18 1.1~13 73 27~4.72 92
Wik A v
Wk
90 2.0~298 1.1~17 1,1, 67.1~76.3 12.2~21.15 3.91~8.92 0.0099 ~ 1 14~18 50 25~6.1 62
L] ER E ]
JIE A
B 230 047~244 139~1.73 1,11, 709~79.8 182~27.6 0.78~3.67 0.005~0918 09~1.12 75 42~6.42 80
JUPY 2
” 145 05~50 049~254 I 50.2~89.8 259~41.8 2.20~11.9 0.0001~0.0678 1.3~1.74 45 1.1~2.66 69
W B
B b
. 90 0.92~5.67 049~094 1,0, 352~79.8 189~562 1.3~13.6 1~10 1.03~1.34 62 19~33 53
ks :
AR T
WL K 75 1.76~588 051~125 II,, 1, 26.7~69.8 37.2~713 0.5~3.5 0.0051~6 092~12 61 237~534 83

Wi 4l




286 A4

AT AR SR 22 30 S AR R PR R 2B BETUA K AR IE B R T -99-

Z I RA B e . BRILBEZ A1, REE R 2
R 35 e it 2= 1) it S RE AN S S MO RE T o IS
DX B AR, ok S R W K A B3 VU i A
Yok B 91 s St o e P A BRI

3 MR

5 IR AR s B AR N Y R R R
FEAIRIR IR , DUA M AR AT 75 22 BG4l M 52
TUARZ G SE YRR A LA SR s 7
AT 22 5L, DB # UM A M kR F 2
Bro TR HLIN I TR, X SRR 2 A KB B
BT /NZEXTH MR A O ULEE S BRI R A
Y DU SIS VRN R R XK L B U R
11)2, 52 A N1I—N11(£2) .,

TUA SR BB IR 3N BN R RITUA K
T AR AL AT R R, TUA SRS E
G E B, R R/ ERW M ica A A
T R FIAE DU S ) ot B A 5 0 it Ak 52
U A R S e R ITF R B AR
43— 37 B, o Wy R AR A KA
Il TR 55 Jfa M 4y 1Y) 5 2 5 i O AT R S
B FEER R B E AR AL IR ARy
A X U S AR I & A R E B, BRI T AR
SR H S T IR W)Z B, DUAE R TF & 1
& EB,

31 FHHEZETEN

5035 X 01 A AR U ) 5 e B I A VA
U AL, SRR 22 W7 435 b 0 & T i #H I8 22 DL
AL A g AR R AR BTt BN A A

fEPERE AR R e ) 22 K. IR, Ak A 7 AR
WEST , LABH AR R AR R K oA, S 007 i A< i
S TP AR

AR FEACSE U ST & TR B X o
FZEVEAT T KR AFSE , WANG 250 F O iR 8
FT - i 2K b 36 Hi X Marcellus T AR5 H 8 4~ T
T AH AR R W T A i AR (]
4) o GUGSN F B i B SRR R, RIS
AT DLV B A A T 00 KSR 24 Mo ] LB
AT I T T P R R 2Rl A ORE SR T  BCR A 24D THT
FEMHE AR ICE R R ik, A
% B AL IR ZE A TR 14 Wy R S RE T S e i
JUE I TOC Ma ey (A e KA Fik iR £h 55 ) &
SR WA A S X BUA R A3 TR
5 A AL Pk DU R s A LB v K
0 I 1 DL IR 8 B DU 3 4 B S A2 RS X
HAFRRE I ATV,

TR E A DU TUA R s Mo % it
(iK45%) . TOC(H KT 2.5% W T . = TOC{E
e AR R T I ) B v DA T O i R
KB RIFHFLBRAGEE , A R T U R i
iy, T AR S A LB TS A 2 DU R
W EE . ROE AV SR
T AL, Hp g Y & s 55%, TOC
HKRTF 1%; h FHEAREIE L0 Y& a, LI
ASLUSER & T st L7 B S ey = R N Y1 b S
B AT, M DA, 1 30 SCARMESE 37K ) R
2387 KIGEIA N T2 48 W 2% | 4 Al S0 f1—
o KA METE TUA DL a4 & & AR TOC {E.
KRR e ) 5 K T 25%, TOC{E/INT

®2 ETRARKEERTTEHRENENER
Table2  Exploration potential evaluation of shale in Well YY 12 of Chang7 Member

A L e Hf@rﬁlt Bl %MS Rz Y ﬁ*ﬁ‘iz T SRR AT 45 R
VA . R, TOC Jii%% TY vy R K Rl "
N R A e e e N B T P P S )

@ @) ) (%) (%) Blm) J1)ZBe(m) J1)ZBe(m) Fem)

NI 1588.8~1593.1 095 25 78 0.72 340 62 83 56 1590.8 ~1592.9
N2 16092~1613.6 1.30 29 88 0.82 70.0 28 87 62 1609.2~1612.3 1609.2~1613.2
N3 1613.6~16179 135 3.7 90 0.80 71.0 29 87 63 16158~16179 16143~16179 16153~1617.9 16158~1617.9
N4 16179~16222 1.30 3.8 90 0.83 71.5 28 88 61 16179~16222 1621.5~16222 1617.9~1619.9
N5 16222~16265 1.28 39 92 0.86 68.0 31 92 59 16222~1623.7 16222~1624.2 16222~1624.6 1622.2~1623.7
N6 16265~1630.7 1.33 4.1 91 0.80 720 26 91 58 1626.5~1629.3 1627.4~1630.7 1626.7~1629.3 1627.4~1629.3
N7 1630.7~16352 135 40 92 0.79 71.0 28 93 65 1632.1~16352 1630.7~1634.3 1632.6~1634.4 1632.6~1634.3
N8 16352~16393 1.20 39 89 0.76 76.0 22 91 63 16352~1639.3 1636.9~1637.8
N9 16393~16419 1.10 32 88 082 720 26 85 62 16393~1641.9 1 639.3~1640.6
N10 1651.5~1656.4 1.10 3.8 87 0.83 650 34 82 62 1651.5~1656.4 1651.9~1656.7 1651.5~1654.3 1651.9~1654.1
NI11 1651.5~1662.7 090 3.1 90 0.66 48.0 50 84 57




-100- moR M R

A B
Y ERY]

B A 5

HE=55%

A LR
BELTY

=)
E

SR A TOC>2.5%
HH

o

PR
BHLT Y

BLT WA 2

HE=55%

AR
EEERRY]

5 % K 202141 H
AR || REEAIR vl
A iR T
>3 1| EHEHR
T
LIVECE § el
FgE/| <3:1 BT
WS E| B =103 EHIUR
RE A
<1:3 | ®mHH || &g
kIR A T
>3 1| KOS
G ||
TUE
IR Tew 11
TUAE A

B4 TUESRETNRRE (JEXE[37-38]1&%)
Fig.4 Flowchart of shale petrographic analysis(Modified from References[37-38])

1% , A T 2 A DL F AR, A8 ik, I
HAESE T — . KO DUE R L& =
KF55%, TOCTH/NTF 1%, AHLRFEEMR, F 59
i, LB RIS B AL, USSR TG,
PRI B 7 S s G il 18 i S AR 578 BN 51X
FET 12 K BB NI—N11 BT, T iRt
AR UEXTZ I AT A AR 25 o, N2—N10
JEH TOCHH = B L0 W& s g o IR A s A
BUBTHEPE DS, B Ry i s 12 B (R 2) .
3.2 EIfEtREEM

S R IR AR R R DAY AR SO R K
W7o AR AR 2 A DA S 45 0K 5 FEAE
SR AN TOC , R FN S HAG A5 BroAe) g 300 B4R
P 2 AR R EUR AR ). A YR B T
A A [ B 45 T BOR T AR HE(ELIN , AR W% 0L ik
b, B I B Tl A 0 3 SR v 7 5 W 2R AT
— I g R AN IR bR CRPAIR TAR ) | W3 W32 U5 B4R
WA, 2B,
321 A&A#BD

USSR TP B Je me o HAE R T,
&AW TUA SR & e, B B &8
IR SR TS5  HE TR R AR A TS, A RAE
M FIRSA BB T R A . X FARSERE T,
KRB AR T, B H M i A TR
JEEF R AT R M A, AN B DU SR 0 4
o B, DU A SR TP R A SRS 1T
iR eSS R B AT 55

FET SRR 2 W A b 7R B R S B O L 25 A v
i AH DTS S S bR e BORR v, 8 2 A2 SO S b
R B AT HL R AR SR TR R B ToC
FUR, , 3 11 225 1l 4E K 4 07 AL I 5 b 2 R (D S) o
5 Ho At i AR O A AR HE L B 9 XK B B TUA R (E
FERT AR, 1T e rh A DB A3 SR TR R A5
16 7 AT AR R B A 8 B A X 48 v, R B B BB A 22
BNE 5a) o L5420 B v B 3228 2 Tl A< A H Bt A
TUA KB R IO I8 KK BB U S ER
FEPRIBRIEN : TOCTH KT 2.5% , R AEK T 1.0%,
BB T 55% , A HLB AR KT 65% , <A T
P ZBOR T 70%, I 4 0] LIE ), 0158 K K43
KB B U R O B BT TARMERT S X 241,
& W FLRE K 41 T () P AR B e, EA R Y
ST,

BHFSE X KB B N1—N11 2 0UARE Stk 4720
EEit MRS RN ISR YE, R R
SR LS 45 2 R i LIS b S 75 1 [R] i 2k 2]
FrfEfE . 455 (& sh, % 2) £ W, N1,N3,N5—NI10
S E¥ AR S Z B
322 JFFARBA

ViR —F Al H BT IR, TS 2 8 W B AR
PFLIREE B 3 R AL AR R i N TR
UL XMEATE R A . I TAL & B MR R,
IR B 7= R il DU ST R AR D R
7 7K I3 R 2 i SRR T . R, PR T
it )2 B BIRTE 1 75 % AT R 4T & v i TP o



286 A4

BT SR A R T R A -E BOTUA K

BRE M R -101-

TOC (%)

U
Lkl 100
(%)

2.5 100
R, (%) KT
1 7 %%
(%)
—— W EA  --- IR E IR
—— WM A - I PR S R

i B 44 B v T 7 41
B 7t b it fi

a— L5 2 A o [ Bt A8 50 X B

100 (%)

- - WRZ MM KA

i L
i 80
(%)

2.0 100
R, (%) Rt
Ji 2 HL
(%)
—— NI -—- N2 — N3 -—- N4
— N5 -—- N6 — N7 --- N8
N9 N10 —— NI1I

B i b i E

b—NI—NI11JZ 7 % x5t b

5 ERRHAKERTEESEHRTIEIRIT L
Fig.5 Five—index method for evaluating gas generation potential of shale in Well YY 12 of Chang7 Member

T ¥ 3 B T 8 B B 22 i A 2L 3G DUA S
YRR o DURTT A )1 52 Z2 TR N 3R R0, 18 U0t
YRR TR Y i )RR T RECTOCHIR,
LIRS br b R AR L A E 98 B A o B DX (TR
6a) , HEAT VUATF LTI . Hob, DU Y SR RE T
SE A RRRETT , B USRI A BF R, 2 0UA S
BRER PP B 2R AR 5 DU P 9 K A R R

TOC (%)

JEE (m) 300

2.5 2.0
W= ) B

WEHEY I EL  --- JIRIeBERIE4

— WML --- PSR ST
— UFBHMREEEH --- SERZH R KA

B mds e f My
a— 55 LA v [ B A 00 X EE

TRAFME PR ) S R SRR G, e )
15, A M T K I e %R B s TOC A 4% il U
SRR ORIBAT IR 2, 5 0UA U A PR
F 5 WA R ) DU 7 SURE T R Y

4545 A6 3% v T BRI K R A o [ 3= 2l
FH U AT RHE , AR DU T R 05 1 R bR A -

TOC (%)

2.0 1.0
R, (%) H 2 K 1 R
— NI -—- N2 — N3 -—-N4
—— N5 --- N6 — N7 ---N8
N9 NI0O ——NII

B o4 A

b—NI—NI1JZ T & %}t

6 FETT12HKERTUEFKRENATHERRTEE
Fig.6  Five—index method for evaluating development potential of shale in Well YY 12 of Chang7 Member
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