34 1 Vol.34 No.1

2006 1 Journal of Hohai University Natural Sciences Jan.2006
12 1 2 2
1. 210098 2. 210014
P631.4 A 1000-1980 2006 01-0083-05
1
2 .
P
S 30 . 46 P
S
Gennady 20
1
T a b
(¢
2005-05-24
P01062
1965 —

D PETER H LI XY ANTON Z. Converted waves for sub-basalt imaging//70nd Annual SEG Meeting Extended Abstracts.2000 1174-1177.

(@ GENNADY M G VALERI A K. Seismic low-frequency effects from fluid-saturated reservoir//70nd Annual SEG Meeting Extended Abstracts.2000 1671
-1674.

(@ GENNADY M G VALERI A K VJACHESLAV M V. Seismic low-frequency effectsfrom oil-saturated reservoir zones//72nd Annual SEG Meeting
Extended Abstracts.2002 1813-1816.

@ PATRICK L DELPRAT-JANNAUD F. Can we trust high resolution seismic imaging//73nd Annual SEG Meeting Extended Abstracts.2003 1869-1872.



84 34
89
30 Hz 10 Hz
1
20m. 1
1b c T 20 Hz 40 Hz
0 YEES /m
-(5)00 -400 -300 -200-100 0 100 200 300 400 500
._LL,.--L#* goentt? 1 r\; ?&ﬁﬁ lL U
100 H ot et il R
Vo=3000m/s, Vs =1 800m/s M Hl] }I HH W
Shild LT
200 - B s
£ 300 e
73=5000m/s. Vs=3000m/s
T =3500ms; Te=2T00w/s i f
72=5000m/s. Vs =3000m/s
72 =3500m/s. J’s=2100m/s
400 V2=5000m/s, Vs =3000m/s i ,
1 =3500m/s. V's=2100m/s .
T =3000m/s. Vs =3000m/s - %
V2=5000m/s. I's =3000m/s L =3500m/s. e —2100m/s —n
E — ] L; — V7 =3500m/s. Ta=2100m/s ] It il
P =. m/s. Vs=. m. o K ) 5
ﬁt?: ] - S 5 () I e A (VIS P (b) 20Hz FE FMAE 3R
S 72=5000m/s, ’s=3000m/s
1 =3500m/s., }s=2100m/s B
V=5 000 m/s. Vs=3000m/s - i B /m
R e —— -300-400 -300 -200 -100 0 100 200 300 400 500
T e O —— 0 T e T T ‘ '
12 =3500m/s, 's=2700m/s |, , | ! g s |
e — 72 =3500m/s, 7s=2100m/s = ! H [HHHH 'H w ||‘m [l[“l" V L
V-=3000m/s; 7-=3000m/s = ( ) ,
o= /e = 200 i ” J(H,[L[«lm,vm‘” S e AR »‘w'b-«».‘.-,«.‘,:U‘H'H JJ !
72=3000m/s. 's=3000m/s e ——— {\HHHUJHJ[ 2 = lm -~ l mmm”
800 Ve =3500m/s. I's =2100m/s Z 300 s ‘
£ 40088 !
12=4000m/s, V’s=2500m/s 500k
EEAI sookit %“
1000 !
1p=5000m/s, Vs =3000m/s 700 |
a) Hb AL Y 800 N
(@) R (¢) 40 Hy I R
1
Fig.1 Shot records of wavelets with different frequencies in horizonal thin-interlayer model
2 . 2
2b ¢ T
20 Hz 40 Hz



85

FRES /m
0—100 0 100 200
0 H:Ij H'l:-“ EE
T
- - O 2 '\ S
spf P300S Ss=1g00mss | = ﬂ ﬁ u-i» 300 ~ 2200 m
400 4
L AT iTii % % 110
400 600 7 Rl T 50 m
AN
E (b) ZOHZ%( RIS R 550 m
2 BRES/m 1.2 kn?
= s00 L -100 0 100 200
O )
Pp=5000m/s.15=3 000 m/s HW { H ’m"“"*
L, 200 HH ’
800 - £ T R
SRl Z 100 } T
1000 i
Vp=3000m/s,Fs=2500m/s
600
(a) 3BT ALY
2
Fig.2 Shot records of wavelets with different frequencies in
rough surface model of high-velocity layers 3
¥ %
1 S W) s L [ LU T
t — P
T %ﬂﬁﬁ'ﬂ
3 R A k. ===
- e -|.| TJ"'I
- x
4 2D 5 a -'F:._ %ﬂ
s
.'l.' '!- :‘. 3
e
e W = T
LI ), b
Rl arnmsans
3
Fig.3 A seismic profile for Linbei area covered by subbasalt
. b
1 c
L
I | ¥ L2 L 2 b st |
R I —EF D b R
T __:-__ __'_H__ ; '.h__..".'—ﬁ"'l'l LI Bt o | TS
5 =L B e L I U S bt i S L
gt B Y o P e L0 T i ‘v ATEE L 2
—_-. aner b _' -l & .':-:'--u-.-__'.'.l_.[ns S e e
Ll
2alkil, LRI [ TTTEEP ]| FE it
T s s e e s G S i
T | SN (3 T 1T CE A+ S I

Fig.4 Geological profile for Linbei area covered by subbasalt



86

34

5 30 Hz

L
AL S0
AR A
oAl
[ E R T B +
] Non

3

= Ian E

I o
oS

1 g

SHz

M Fae =E0es e e B

2o A AL O 20 R et LR 2T

Fig.5 Modeling result of Linbei subbasalt model by use of wavelet of 30 Hz
ESa

o N [H K L YENL

o | 7

A 1

HNELR]

300

T HI::-I':-f -
THRR N 151 R

R PR L R

Yi='m

RETUEE R B LT
6 5Hz
Fig.6 Modeling result of Linbei subbasalt model by use of wavelet of S Hz



5 6
3
a.
b.
C.
1 . J. 2004 10 1 70-77.
2 ZIOLKOWSKI A HANSSEN P GATLIFF R et al. Use of low frequencies for sub-basalt imaging J .Geophysical Prospecting 2003 51
1 169-182.

PURNELL G W. Imaging beneath a high-velocity layer using converted waves J .Geophysics 1992 57 11 1444-1452.

4 MOSHE R H BEN-AVRAHAM Z. A case study of sub-basalt imaging in land region covered with basalt flows J . Geophysical
Prospecting 2003 51 3 247-260.

5 MARTINI F CHRISTOPHER J B. Application of pre-stack wave equation datuming to remove interface scattering in sub-basalt imaging
J . First Break 2002 20 6 395-403.

6 ROBERT R S GAISER J E BROWN R J et al. Coverted-waves seismic exploration Applications J . Geophysics 2003 68 1 40-

57.
7 PLANKE S ALVESTAD E ELDHOLM O. Seismic characteristic of basalt extrusive and intrusive rocks J .The Leading Eage 1999 18
3 242-248.
— M. 1993 12-30.
M . 2002 148-151.

10 CARCIONE J M HERMAN G C KROODE A P E. Seismic modeling J . Geophysics 2002 67 4 1304-1325.

Application of low-frequency signals to imaging
of deep layers in subbasalt areas

SHE De-ping' > WU Ji-min' LI Pei’ JIN Xiao-lei’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Namjing Institute of Geophysical Prospecting for Petroleum SINOPEC  Nanjing 210014 China

Abstract A case study was performed of imaging of Linbei subbasalt area at Jianghan Oil Field. Some difficulties in
imaging of deep layers were analyzed and the law of seismic wave propagation in subbasalt areas was studied with the
technique of numerical modeling of seismic wave fields. The result shows that the high-velocity subbasalt layer with great
inhomogeneity has scattering and shielding effect on wavelets of conventional frequency for inspection of seismic wave

fields and that low-frequency signals have powerful capacity in penetrating subbasalt heterospheres .

Key words subbasalt imaging low-frequency signal inhomogeneity numerical simulation





