26 2

2006 6 Sedimentary Geology and Tethyan Geology V(ﬁng(l;g; 2

: 1009-3850( 2006) 02-0047-08

&2

e U AR P g 7 A DB K S R R i R R AE

TR, IARBR, LK
(FEEHEmEL AT HFEFLARTRE, M) &KE 610081)

. Jason ) “ -
: TEI21. 3 A
| , 3% ,
15km N ’
( 1) . [1~3

(Kij) . . .
, 50 ~ . (Jasn)
loom, 9 9 9 9 > [Z ©

) [4,3 ;
. (75 ~100) X 10°m’/ km®, , 1400 ~ 1750m

(Jiz) (J29) , 350m,
. 2005-12-30

, 1963



48 (2)
(7 35 58D 68D 78
L 80 1 ,
7
5 #5
11101FF ’
s
Jll*ltﬂ#@ s ,
I iR
(Sr) .
# (Sh) . . (Fbt)
#ly
WA (Sw) - (Ss) (Sm) . Sr.Sh
s Sw
) 3 Ss+Sm
TosS1H
G ED T ,
®
1 2 2
Fig. 1 location of the study area H >
( 2.
. 2.2
( ) ? ?
) I : Ss-Fm-Sh-Fm, Sn-Sm-Fm
18 © 68D . 80 .
24 14 ; II . Fm Fds-Sw-Sm, Fm-Sh-Sw-Sm
4, CaCh ,
NaHCO3;  NaxSOq4 , 35 ~50¢/1; Sy Fm
(J2s) s CaCl, ,
1480 ~ 1700m,
’ ’ ’ il : Fm-Sm-Sw-Fm, Fm-St-Fm
’ D (0-93~5.34)><
10'm*/d, ’ ’

2
2.1



2006 (2)

49

2.3

e 1516 88
S8
sm =
sh &
7K - - =
Fm 2;:
o 1500
s T
T 5 G S8 i -
— — — +Fm
= =| sm = =
sh
"
1484 — — — \Fm =1352504
A
bl
Je68DI & 5T 5 Jes8DH
K
sk
S ‘7]\
i
sm g N
S8 1535
S RIA
: St yia
I il
N A — . =
1576 6 sh i Fm %
bl
B i
Je3s5H a5 T
2
1. ;2. ; 3. s 4. ;5. ; 6.

(] sm
- = }sr
= = | SW
= =| sh
Y7\ ot
O sm
- = —\Fm
= =| sh
- Ry
——— Fm
= =| sih
- = Sr
581
1835 AT 71
5 7. ; 8

9}

+

fo}

%

bl

]

0

I

%;L

w | 2

—
ST ’
ﬁUE%{‘”l e o o
O
5 9.

Fig.2 Facies sequences of the cores from the Suining Fomation in the Luodai region

siltstone; 8= mudstone; 9= silty mudstone

I

1
Jni

I
Ini

651

= ripple mark lamination; 2= wave mark; 3= horizontal bedding; 4= biogenic structure; 5= conglomerate; 6= fine sandstone;

, 11k )
I1k ( 1.

900 ~ 1050ms



50 (2)
1 . 90% ~95%,
Table 1 Sequences in the Suining Formation , 60" ~70° ,
I Il II N
I, Lp , 10% ~15%,
8096 ~90%, 5%;S T
I, Jasny ) ) »
I 4 o o
I, Jasn A N N
(1964) ( )
: Y>> 65.3650, ; Y>> 9.8433,
, - ( ) ,
2 2 2 2 3
2.4
14 , ’
’ 1. KT 43 7 18 4 A8
(1967) (SKp) (9)
) Sky —0.204 ~0.2564, §
0.4749 ~0.7463, : ’
N © 80 : 23.5m,
’ 68D ,
’ 16m 15m,
( 3):
I ,
999 90 9k
58-9
9ol 9o
N 58-8
o5l o5t
90 20
58-4
sol sol
10f 10k
100 1001
001 1 I I I 1 001 1 I 1 I 1
0 1 2 3 4 5 6 76 0 1 2 4 3 7 74
IES 1%

Fig.3 Pattems of the grain size cuves



2006 (2 51
. GR ) ,
2. /—E‘[D 7'17/]\@-]\ ,/)’:[j%/q 6 /E‘/éﬂ /)’Lﬁ/\
2 2
58D . 78 1 , 7. EACH IR
, .
15 ~20m, , .
’ ° N ’
o H
3. A JUL AR ; .
” ° > i
~ o [4 o
2 2 2
4. W& R B R ; 6%,
, 0. 1X 10 “tm’; , 4.19%,
—3 2
> 0.118X 10 Hm",
) , 3.31%,
i , 0.026X 10 *ttm’. ,
5. #E SR . )
) ) , T
2 2 2 2
2
Table 2 Relationship between sedimentary microfacies and physical properties of reservoirs
/m @ Y K/ 10~ ¥m?
& 3.62~10.22 0. 035~ 3. 658
1477~ 1488. 5 653 () 0.9 (76
68D 5.21~6.27 0.053~0.100
(1 (15
1480~ 1482, 5 ss1 (D o0
58D 3. 24~9.70( 8) 0.244~0. 765(7)
1545 ~1547. 1 8.07 0. 499
58D 3.95~4.97 0. 068 ~0. 139
=——(8 (7
1518~ 1529 4.19 (8) 0. 118 (7
» 3.31 3) 0. 026 (3)




52
, , 5% (- 68D . 78 80 619
s Al s 80 Jnl .

, 1.67~1.96, 20m, , 4.03% 10°'m*/d,
1.43% ~4.37%, 2.59%, 10.37X 10*m*/d. Jason ,
0.087X10 tm"°. , )

, -, 1.00~1.40, , ,
( 68D ), ,
( 58D ), , “ - , 7 ( 5
N , , 6).
5 , Jal.Jni  In
4 - N )
- (7.
. Jnl e~
75t/ ft, 4064 ~ 4689m/ s, 2.40 ~ ’
2.53¢/ cm’, 60 ~ 65t5s/1t,
4689 ~ 5080m/ s, 2.53~ 2.65¢/cm’ 5
(4.
4 GR___ 150140 AC
it gy 000 -

16400

16800

16800

16700

16800

TRANN

4 In

Fig.4 Well logs for the Jn{ gas beds in the Jinsui-2 well



2006 (2 53
. L78-L58D-L80 Impedance section
0 A
!
5 78 — 80
Fig.5 Long 78— Long 80 well impedance section
pins ET [F= SRD m GRAEA GAPT dr_vint mig DEMAAA GC3 (4 LL3Dxas Ting ns
2.4 2.6 20 468 424

113 128 1686 36IBB 38|BB 4BIBB 42IBB 44IB@SBE

1488

1588

F
VAN

RS

Fg 6 Corrlation of synthetic seismic records and profile through the Long-75 well

7 Jnl

Fig. 7 Plan of the amplitudes along the Jn] gas beds



7 , 2000, 27( 1)+
[5] . -
’ (1. ,2000, 20(3) : 161—170.
[ 6 , , . [M] .
, 2002.
(1 , . (M. - , 1986.
[ [M. [§
, 19%. (. L1993, 12(2) : .
[2 . [ M]. [9 , ) . [M.
,1993. , 2003,
13 M. (10 : (M)
, 1995. , 1999.
(4 ) e (9. [ 11] . (M. , 1997.

Sedimentary facies and seismic responses in the Upper Jurassic Suining
Formation, Luodai Gas Field

LUO Xiao-Quan, GUO Dongxiao, WEI Li-min
( Southem Brandh, SINOPEC, Chengdu 610081, Sichuan, China)

Abstract: The Suining Formation gas pools as newly-explored gas pools in Luodai have an explored reserve of more than
10" m® of natural gas. The sedimentary environments are dominated by ephemeral shallw lakes, where the prograded
delta front subfacies deposits are developed. The favourable sedimentary micwfacies cnsist of the delta front subaqueous
distributary chamel, channel-mouth bar and sheet sands. The clastics are predominantly derived from the Longmen
Mountains west of the western Sichuan depression. The Xindu-Luodai zone on the eastern slope of the depression is
occupied by the delta facies with the intercalations of sandstone and mudstone, in which a number of Suining Formation
lithologic traps are developed. Several sets of mservoir-seal associations near the underlying source rocks facilitate the
accumulation and preservation of natural gas. The integration of synthetic well logs and Jason inversion shows that the
seismic responses of the Suining Formation gas-bearing sandstones are manifested by the model of “ strong wave trough,
moderate— strong wave crest and low wave impedance”. The discovery of these large-sized lithologic gas pools opened
up a vast range of prospects for the shallow gas exploration in western Sichuan. The Suining Formation gas pools will
sewe as the key tamet of extended assessment and risk exploration of the shallow gas in the study area.

Key words: lTuodai Gas Field; Upper Jurassic; Suining Fomation; sedimentary facies; seismic response; western

Sichuan



