% 26 K % 8 M RRAFEHZF Vol. 26 No. 8
2015 % 8 A NATURAL GAS GEOSCIENCE Aug. 2015

doi:10. 11764 /j. issn. 1672-1926. 2015. 08. 1433

PEEA THESNESESRXIEN

B, EAAR, B R E OB, E B, EBE
(1. PEHZET MBI ANRELZRARESZTLE.S & 7 M 510640;
2. PEAMFR KRS, LT 100049)

ME- PRGOS THARBHERBRRERS LERTEHRAMERE, RAAHN TLER S
HRAE, AT Ae S THEARLEZARNE FTEAS TEEAL TRKXAR 5 MK
5 2 ey hah bR R RAE S AR TFRXMEGEEMR KT T ABAET
RegEMassn, REFHBERARH F(EqR)) >3.5U M ERA R EAHNE R, £ EqR, 15 4
2.0%~3.5N RN BAEFHARESABMWELRA F., ELABLE RET B4/ AHUR (W
N &) BZAEB R R (N BRI TEGRAE TEXARBALZTREFMBEARAZ, KA 2
BMRE<1500m s FTHEARABERAEERBATASEN:WNERTEAEARRE S BE LR
HAE . TOC>1.5%NHFTEGARESL TOC2. 0N TEXRAREA L AR BAH . BB
B R, FAR AR (FEEH>2 000m; FEREKL>2 500~3 000m) & 2] 2 2 5 FF K M5 49 &
AEME  FRAZERRE T —F T 5L 4%,

KW w7 THAER s AERF K FN BT

hESES . TEI22.1 MNERFRERG A NEHRS:1672-1926(2015)08-1433-13

5| i #& 3\ : Xiao Xianming, Wang Maolin, Wei Qiang, et al. Evaluation of Lower Paleozoic shale with
shale gas prospect in south Chinal J |. Natural Gas Geoscience,2015,26(8) :1433-1445. [ 4 W08, Ak,

Bk, 5. P ER R AR TUA R R KAL) KRR HERFF 22,2015, 26(8) : 1433-1445. ]

0 5=

A THER ZRKETERSE S THERS 2
BE A YL A TN R A T AR g B T Gk
42X 10 km® 5 (30~50) X 10*km?*™, Fi il 571 & X,
iy ST R T A 4 o 16. 89 X 10 m® 5 35, 16 X
10" m? (<24 500m) , J§ & Z Fil 7 38 b | 015 <A
YEUR T S 38. 8%, Won B R A B R T & T
1. SRAMT % N 25 SR 5 A A5 20k SN TR] 32
PR 2 B0 e PR A e 4 i

AR v L R O HE R 7 T o AR S il A DU
AR I A 3 AF X T BRG] 3 A T S
PEIE R 0 O X B KT IXHR T e KT A S
T BIAR Tl 00 2A A= e P B B A o 10K

Wi HHA:2015-05-30; & @ H #Y:2015-06-26.

FEBLICA P B — S A — i R A Rl s T
FERFEIK o SR 5 DY 1] 733t LA G s XL L B 33300
BRI ) R FE RS U e i I
KRZHOME I B R AT Tl = gt TUE R
TE S AT 8% T s ¥4 3 4% 1F O ASE A2 A SRR TR J3E O W O
PSR Z T kA

Bl 0 R S DO B IR I PR S — 2P
UTAFEA L BT B J7 Rl AR R OUE L I PR T s
ERALSARRAE AR SR W 1 L RO S T g, LR
T MR O U R XY R E T B IR
PR SR TR AR . AR SCHEZE B AT AT 58 UR 1
Jenb b AT T U SNk B TR R 2
T TR 5 X bR, R — 2 U R R
A RTRI S S 7ok (s o

EEWE 6 ZK 55T R TR 97373 RD (45 : 2012CB214705) 5 v [ ) 2 8 i i 1 5 5 % T (4 5 XDB10040300) 5 [6 5 5 44

Fhep 3G 00 H (45 :41321002) 165 BE ).

EE® A 1 BT (1962 5 I DU L D 5E B8 (e o 1 e A S 0 3 DA i 3t B 3t Bk AR F S . E-maail : xmxiaoi@gig. ac. cn.



1434 X K A ¥ K #H F Vol. 26

\ o B o i T i A T e s ) M A
< i BR AL 2 1
U WA THERTCEHIAARMCEIE o om om0 192 1 7 5 550 2 7L B

L1 2EMARESIEETENESR B 5 17 58 [ DU AR b AR e F2 A B B BUA 1Y G

M7 N AR TUA 5 REIF RN G IUERA YL S APLAIER AT W IUE TRAF M
RZAEL M s Bk AL 22 A, W1 TOC &8 A 75 Pl R UE &0 1ok ZUR R Tt /48 450 4 il J5
DU TS 2 B I A BTR3NS —JBnT ik 3 000~4 000m . S H R 7E DU I 4 3t A
Py IR 5020 3 s B N A2 3 LA T AR H A 1 X 7R R SR ZUR T A R L R A
W T ERGES TEBR A ERTUE IR A& SOE 5 20 9088 Kb 2015 I8 s+ &
I MRS SR T Nl AR R IUE L RIS SR U R R AT AR R R TR AR %
FAEAR R 5 WAL T R SR T RO A B T IR [ DT A S TR A B T R A R R — A
B DU Y SLRUARAE . R 1 ERE XTI TR Rl AR 1500~2 000m. M I AE T 5 W AN KT IR A A
A S SEE VORI E R 2R . N TUE A S i 4R RAF B R AT A

R1 BATHERNESXESSTENEEES

Table 1 The main differences between the Lower Paleozoic shale and American shale
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Table 2 A comparison between the Lower Cambrian and Lower Silurian shales in south China

R 71| % b HoAth 7 F #h X
SE
B Tk R G T R T TG IR T
DUBUH TRK B TRIK i A TRIK i A VRIK fiti 0
b —F K5V
B A LT T S A NEE 2R JIEE ) P g At — AR B — SR P — A ) ! e
WY —7 s e pg — b
BAHLEZ B /m 30~60 50~60 30~60 50~100
N JIg:2 000~4 000 F—HEHFHIX 2 000~5 000
IR R B/ m 2 500~6 000 1 000~5 000
JIl 45 :5 000~7 000 F# FHLIX .4 000~6 000
XN S . . B L—FHTFHIX:3.0~4.0
2.0~3.0 2.5~3.5 2.0~3.5
(EqR0) /% T FHIX:3.0~4.5
X .5~8
TOC &4/ % 2~14 2~3 2~5 ]
THTFX:.2~4
A ML AT I—10. % I—10.# Rl | I—1. %
R X B KT X A 3 Lk FHFHIX PYL T AR
TR RAER TP ‘ 7 A SRR L Tl T A
5B X HLR Tl < Tk T LXK TG Dl A R AR

EE S 3k [6,34-37] [7,31,37-39] [26,34,38,40] [16,32-33,40-43]




No. 8

ARAF:FPEGFT THAERR S AZFREN 1435

A MLR A B R 50 ~60m, TOC SF ¥4 {H 7] i
3V ~5% N AR T HLIX T FER G T
JEAR R EqRo AT 2.5%0~6. 0% 2 0" . FE 14
FHbIX, EqRo (K 3. 0% ~3.5% 7 i FH
DX 28 B i EqRo fH R R 3. 5% ~4. 0%,

MHZ N W RS TUE A R R, 3
BREEEI N )RS 7E 7 i 4k K 34
FENEY . BAELR AR ERE, — AT 30~
50m Z &), FARMEZE K 2 000~5 000m, TOC E1{H
DA e ) m 2R —h AR e L SR04 3 A3 X, 49 331
Ak 2% ~3%.2% ~5%.2% ~4% ., EqR, N T
2.0%~3.5% A, TNy 2.5% ~3. 0%,

Pl A RS S I DU R AN [R] B M 5 R AR
LT 26 E TUS I TEM R bR A R AT BB, Bl
B M T AR 2 B IS ZIRNTE R A A R
T AR R 22 00, SR 5 e L bk, X gk
FRAE N 24 1 Sy A A 55 X8 a5 9 R0 1 PF
MEES%,

2 MxmAEERFNIEAT

XU AL 5 PR, b 3R s — B &
TOC &8 5 A 2 Tghs .

(DB W 0F TTA A 5t X TOC T BRE
BaE A 1. 0060, ARk, 2 R 3 S bR B4R O &
FOR IR H TOC R FERTF 2% 3% F
OX, TOC FRTFEE R 3% ~4%5,

) BB B BN AN B b BRAEYIIE A
Hb i BEGR R — 0 I B K- 6 TPE N R A
Ro>1.1% ~1. 2% . TR (3 F & & B % 1k %) >
80% .\ In<<100mg/ g, IR B lf 11=>350g/g.) T
REH(C /C)>80% T =>455°C (Cop =>95%

Xof 3 [ Vg AH T s X P A B 11 PR
E5 1, BT 22 E A M AR fES B TOC
Frm A AR I, . 5K 4 1] A 4R TR I A
TUASGE 5 X TOC T RAA N 0. 50 % 5 - He 55
INHEA LTI KM A T2 TOC T IR{E N
2. 0% s 2B R A A B 7 R Ol AR B U AU R
AR AT M AR TOC b R 1.0%,

VR R A R T R s X T Y R AR A
SRR B A DU B ARG SR A R AR U
(S A B I ARG I R A . 0 [ BRI AR
2012 A A 1 DL b 5T B R 0 g >R A 38 g TR
FETE R 500~4 500m; ETAPY FE 2013 4F % F [E 5
J5 B ol A R T SRR VA R % 38 5 T B Y [ Ay

1 000~5 000m,

X U S PN AN [a) U 09 it R 55 T HE A A
W22 5. TUA S 5t XN 2 48 HoA il JT &8
(& S IUE S TR 26 7 30 B Be A Ba 2 55 T R 1
(5 R TUA AN D Y TE BEIR TS I VRN A . X — s
R i B A L IR A5 2L IR, s ETAY 7R 2013
AEXT IR O ORI PEAG SR R TOC R BRAE A
2.0 U Ay 2 [ DA A8 R L S R U TP R
4 FLA 1 T SR (8 1 T K 5 o R e
I ) 3 [ 0 A R AT R B U B R A Dy 10X
10" m®) N e E£H A XK TAER . Wik, 7oA &
Ao W R A A e S X PR 0 B3 2 2%, i 0L
) TOC &4 LA B 3R B VIR R ) R EE
Frg W 1A 1) & At . AR SCIFSORE 45 A 3 4ok 1
PRIT R B 0/ 7 T oy AR R DU 33X 2L 48 Bk 9 (B
HATOHE RV
2.1 WENMAETRE

BUAE 5 TUE AN LR EERANX TS
LY PE e HARARBLAE 2 4SO i - A SR ™
AR AT MLFLBR L B8 0 0T 5 ) S LB BE i He S 4
FEARST- Y fL 72, S EAL B 5 8 38 R i BRI
U TE SR 7 s R 22 1 R AR AR O T A S
e A EENE L. — 7 mAWIE R A PR
LB AT B i A 25 (8] 5 55 — D7 A FE T U R R
FETE R KRS A B T2 Ui 5 <00 4 Re ) B R
JEE B o0 v 39 R 5 SO T A e T B AR, AT S T T
FALBR L B DU SO AR AT . R I N AR 2
B — R TUE Y A EE T BR 5 A AT BRAE XS B
Wi A Ro=3. 0% R4Sk, 1 Ry {80 &
EqR, fH ik 3. 0% ~3. 5% By 7 5 P 4R 45 1 7 o
A G T % BRAA . TR I A X T I A
PET RAEHFTEIT.

1 g R 5 ol AR 5 s AR 5 LB R A
K, XEHEMERE T TERRES TERE AN
a0 S EE SRR . BERBE A S B BN AR W E
EF LI Bl i 22 A A — PR AL - 7 EqRo fH
F 2. 0% ~3. 5% Z ], UL A fL B B A8 fk i 4K
K BN 3% ~ 6%, 5 B A 1 56 R AR B
B, SO Y AR LA A D R s TOC 5
T AL RS LR Y £ A R s A
EqRo fHA T 3. 5% ~4. 0% Z [a] . UL & L B A8 1k
JEREGE /N AT 2% ~A% Z 8], PREE S T FL R
WE & B BE 3G A W 0N B s 2 EqR >
4.0% USRS ILBE EEA T 1.5% ~3. 5% 2 [a],



1436 X R A

» #A ¥ Vol. 26

HLBE A (9 2E— 2 3 £L B2 B0 A B ARk
EAF UL AR SCHESE EqRo > 4. 006 [ R i JE A
BT IERGE GO B B Sk A AT RE R 2K
FLBR AL A R Y 2 RUA

8r

& sk k011
u AP EAR(YCAFE . YCT3H. YC93)
. O CY 1V HEHRRIE: SR [33]
°r o *
2 + ¢
= LIRS
% 4|® *e '!
—
3 ** twm ot e
N *e -’ T | . *
oL o m
2 - 5 8 < .
| |
0 1 1 1 1 1
2 3 5 6 7
EqR/%

Bl BATHERRERAE (EqR,) 5 RFLEEMNMEXE
Fig. 1 The relationship between maturity(EqR, ) and

total porosity of the Lower Paleozoic shale in south China
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Fig. 2 The relationship between residual oil in

a shale and its gas yield(data from reference [62])
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Fig. 3 The relationship between the gas content and

initial gas yield of the Lower Paleozoic shale

(data from the references [26,37-38,67-69])
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Evaluation of Lower Paleozoic Shale with Shale Gas Prospect in South China

XIAO Xian-ming' s WANG Mao-lin"? , WEI Qiang"?, TIAN Hui' ,PAN Lei"?,LI Teng-fei'"*
(1. Guangzhou Institute o f Geochemistry ,Chinese Academy of Sciences ,Guangzhou 510640 ,China;
2. University of Chinese Academy of Sciences,Beijing 100049,China)

Abstract: The Lower Paleozoic shale in south China has very high maturity and experienced a strong tecton-
ic reformation, which is quite different from the North American shale. This study,based on a comparison
on geological and geochemical characteristics between the Lower Paleozoic and American shales as well as
between the Lower Cambrian and Lower Silurian shales in south China, made a comprehensive investigation
of the reservoir property,preservation condition,gas content and other related data of the Lower Paleozoic
shale,and discussed the evaluation criteria for shale gas prospective areas. It is deemed that shale with an e-
quivalent vitrinite reflectance(EqR,) >>3. 5% will have a high risk for shale gas exploration. In the range of
2.0%-3.5% of EqR,, ,the preservation condition becomes a main controlling factor on shale gas. The evalu-
ation criteria of the Lower Silurian and Lower Cambrian shales are proposed for the uplifted/folded area
(Sichuan Basin)as well as the folded-faulted area(outside the Sichuan Basin). It is believed that the Lower
Paleozoic shale with a burial depth <C1 500m has no industrial shale gas potential. Within the Sichuan Ba-
sin, the Lower Paleozoic shale system presents an overpressure,and the Lower Cambrian shale with TOC>
1.5% and the Lower Silurian shale with TOC>>2. 0% have gas potential. In the faulted-folded area,it is
predicted that the deeply-burial shale(Lower Silurian >>2 000m and Lower Cambrian >>2 500-3 000m)rea-
ches the limit value of gas content with economic potential,and will become the focus for further explora-
tion and development in this type of area.
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