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Abstract ; The huge gas potential in the 5" member of the Xujiahe Formation has made it one of the hottest exploration
targets in China. However, the formation has not been well explored and many geological “mysteries” remained unsolved-
anisotropy of the gas reservoirs there is one of them. A research was carried out on the anisotropy to better understand the
reservoirs features and accumulation patterns,so as to improve the precision of reservoir prediction and success rate of
well drilling. Previous study shows that the member had been controlled by sedimentary environment and formed lithologic
assemblage dominated by thick mudstone and shale and thin tight sandstone. Looking horizontally,the shale varies drama-
tically and shows strong anisotropy due to complicated mineral combination ,directional alignment of detrital grains, cyclic
veneer and other heterogeneous features. There have had no effective method for analyzing and predicting the anisotropy
so far. Available methods are mostly based on seismic data to obtain anisotropy information of rocks through analyses of
seismic reflection and the direct responses of azimuth attributes upon rock types, physical features and structure configura-
tions. Comparatively speaking, anisotropy feature of shale formations is likely to be ignored by isotropy analyses based
solely on stacked wide-azimuth seismic data. By combining both the azimuth and wide-azimuth stacked seismic data,we

compared and analyzed the seismic reflection responses, curvature attributes, coherence attributes and impedances of the
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two sets of data,and then captured features of reservoir space under the guidance of the anisotropy information. A fine in-

terpretation of sedimentary facies,lithology and fracture of the reservoirs and an accurate prediction of sweet spots in the

member were then achieved by applying the above-mentioned method and data yield from it.

Key words : isotropy , anisotropy , wide-azimuth , azimuth , shale gas,5" member of the Xujiahe Formation,western Sichuan
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Fig. 1 Scan photos of micro-pores of shale samples from the 5"
member of the Xujiahe Formation in western Sichuan Basin
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Fig.2  Photo of cores(a) ,curves of image logging(b)and conventional
logging( ¢ ) of natural fractures from the Well HF-2 of the 5"

member of the Xujiahe Formation in western Sichuan Basin
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Fig. 3 Fracture distribution of S2 layer in the 5" member of the Xujiahe Formation in western Sichuan Basin
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Fig. 4 Seismic response characteristics of the 5" member of the Xujiahe Formation in western Sichuan Basin
a. it 21 —4H H 277 (0 B MRS HI T 3 b. S2 JZ PR
(ZL6 B RIE AT L 2 8 /R TS ST | BB S S B 58 SR 5 £1 6 M SRS /s R A LA - )

L/

(grem”

-m-s™)
11 000.000
10 920.000
10 840.000
10 760.000
10 690.000
10 610.000
10 530.000
10 460.000
10 380.000
10 300.000
10 230.000
10 150.000
10 070.000
9990.000
9920.000
9 840.000
9 760.000
9 690.000
9 610.000
9 530.000
9 460.000
9 380.000
9300.000
9330.000
9 150.000

9 000.000

SEPEIIHT, SE B EEE |0 R R AR Ak R R S 8] R A
BRI
2.1 ERSEERME

Y Z A AR PSR AR A R AE AN
[ ) 3 5 S 5 o 1T 200 T B 3 LA v W O ARUR
E KB s, B IR A DU CE R AR, AR
JRPERSE , P EO R A R Z . W S
JIts , B 7 A AR Ak, 21 — 4H 5%t B B g )2 1Y
HRR KL SR I AN ], Bl o 55 | TR Al 3 e 4 A%
RIS SRR TR A 2E . AR E ﬁﬁ%‘%z‘%‘ﬁ .
DU I R AR 2 BEA R A AR, WIAEANTR] 7 vl fig
AT SRS SR RS SE ARk DRI, R Y
JEAS ) S S BT MR A e, R T R
F [ SRR HERT = IR . 7R HUBR Y AR, 3K

SR A b A %) e O REAE B S FT AR DR AR
TEAE BB ) B A T 75

F L (B 5) 54 T5 v MR Ecs (1] 4a, 0
i Sk TR S AHRY AR g2 ) #1705 B AR MR ]
AFH T O O 4 2, S it E A i R R LA E
wE SR KA AR AL BN R AR A b 2 B
T AR AR B B BT 32 B S Ik B R R
ESpA T “ﬁ?ﬂuuﬁwﬁﬁﬁ EAT AR5 21 B fb 11 1l )22
ARG T R A ) RIS . B 30° ~90°, HAR
fitt)2 (LLEET S ITER ) 10 b= S 5 PR 55 3058 | i 22 3]
2L A 90° ~ 180°, Kz i BE AR AN i, (H I TE A
CIET AR R MR AR A A T AR R R R AR Ak
M 30° ~ 180°, 1] L 4% 3] My 52 14 45 B (1) 7 3 347 4
52 e, 5 5 R A 1 O, T R T R SO 1 4 i B
ECY YN A=l BB R N S by K Y PR S



#5240 TRIR T, 45 )1 VU3 B 200 T BE DU OB AR A5 1w 7 1 323

CDP
620 O 640 0 660. 0 680.0 700.0 720.0

Vi

CDP
620.0 640 0 660.0 680.0 700. 0 720 0
{ L

«&m&:&:\& e gty i ‘ ‘34 1! isi i

620 0 640.0 660. O 680 0 700.0 720 0

tm«:(

S iy i ]

1.400 EM ]%K ‘j]l 3 jj;i «j ;j C(’ il ij | \; gj J \\ um JJ”HHHJ% \“
(’Mgﬁiﬁfﬁnizﬁ 3%««?%4«;32 {m ﬁ,,,ifsiﬂs = !}% ;«gﬂfﬁl‘@h« e ««!} - E« =
e e et S 2*‘5@15‘2‘“?‘5"““5‘“"““"'\"“ T “55? =

. { «‘@J‘ .’4‘ (jz » f« (\{ i?% jj il 1}( &m( (Rt 25((:2(;(\&«0;; o \4] a\« w ) tlj} H} e ‘?é)éé %ﬁ(
£ 1600 \W_ ,\«\\\\\ ]";jn’ ;jj/ (\\\ Lg(( zm jj{(«m(ﬂ " § "“’( ‘ s L«(:\« ” m ‘3}%‘(‘ ((:iiii((ﬁ?\((s(i«iéi («ﬂ “\ ?Eé«” w \((\\«\((\(2;:« Jj (( mi ,’Q (ﬂu«i ﬂ( 6"”({«“( [ﬁ’)ﬁ
. \\\\\\‘,{g‘ 1« {ﬁ! )l § jf J;,)} ﬁ] )j%( 22. (1< ;‘%@‘“ z{ﬁt&t«{l} "“}i«si‘i «5‘]3]%5‘« (ﬁﬁ MJ (({] :\\Q ol “ lu\? oo « (“ iii ««2«%«« - ~
e sﬁli“iﬁf, = x«f@*\***“"???‘““‘«5??’““ﬁji«%j{jl’g‘)*‘ T s ﬁﬁ@@é&?
L “‘%‘ W (/4% y \\‘\\‘\W\ i e \\/ )

CDP
620.0 640 0 660 0 680 0 700 0 720 0

((m

7

e “i it

gl
il (1 D g\«« (e

W M iﬁ«;‘ «(& :
i

(e

=
£

e

(((«C

-

J

|
(
i

0

ez«seﬂ,fé: g

W {j g((“\g

AT M?‘_s

At /s

4\% =
wn/“
,__,—_A

ﬁ W(\‘ “

w\s«

ﬁi( }(

e

\\u 0 \‘1« T ]ixi 7000 7200
2$§§{ %ﬂ@ 2
— J:ssjszzﬂii;,éj
-
2 Wg;g:i ” 3 o=
'(ﬂa!(u( ‘\\«1&««2 lli ‘tziiﬂi («N L“J’ﬁ;ﬁi‘ iy

‘un"
gg i «‘siu e
il i“‘«(ﬁﬁﬁf
ui‘ M
«\\\\\\\‘!2 J
S

‘L««« gg 1!1& W b
s f?iil ﬂ{!’ﬁﬁl e
M < \\\\R\k\\'s !
i mz: e
‘ J'k«c(&*‘w\ i&«i’é Sﬁ ((11 |, h ‘?j ) j
: js; ﬂiﬁﬁ«s«@«‘ 2 s = - j«ﬁ«&««ﬁj :
eI i b \J\J\Qg{w«(‘“<<«<<<« _ 13_5? s§ l3 Wi«‘/,, W ‘5‘5 »“ii" "

KIS JNPYRE 21 — 4H H:0 1 BE oy J5 i MR S S il i
Fig.5  Azimuth seismic reflection profiles of the 5" member of the Xujiahe Formation from Well21-4H in western Sichuan Basin
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Fig. 6 Impedance profiles of azimuth compressional waves from well 21-4H in the 5" member

of the Xujiahe Formation in western Sichuan Basin
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Fig. 7 Impedance of azimuth compressional waves from S2 in the 5" member of the Xujiahe Formation in western Sichuan Basin
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Table 1 Production performance of wells penetrating S2 in the

5™ member of the Xujiahe Formation in western Sichuan Basin
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of the Xujiahe Formation in western Sichuan Basin
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Fig. 9 Coherence attribution of azimuth seismic data from S2 in the 5" member of the Xujiahe Formation in western Sichuan Basin
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Fig. 10 Comparison of prediction based on azimuth and wide-azimuth seismic data of S2 in

the 5" member of the Xujiahe Formation in western Sichuan Basin
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