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Seismic data imaging techniques and their application

for igneous rock formation in Gulong fault depression
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Abstract The geological condition is complex and the seismic data is poor in Gulong depression
in north of Songliao basin, therefore improving seismic data S/N ratio and seismic imaging are the
research focus for hydrocarbon exploration. The seismic data imaging algorithm is given in this
paper for improving the imaging precision, the approach to improve S/N ratio includes cross-
spread surface wave suppress, subtract method for internal multiples and supper surface stack
technique. The above approaches are useful for improving S/N ratio, protecting the low
frequency reflection primary, removing structure error and improving the fold number in CMP
gather. The prestack depth migration (PSDM) imaging is finished via application of Kirchhoff
integration solution of wave equation, comparison with the PSTM, PSDM is applied effectively
for media in which velocity variation along the radial and vertical direction is strong, i. e. PSDM

is a better migration algorithm for imaging complex geological structure. The high precision
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velocity model is necessary in PSDM, the initial velocity model is constrained by two-dimensional

long offset seismic data, during the course of velocity iteration and optimizing, the well logs and

geological knowledge is introduced, and the final velocity body is proposed for PSDM. All

imaging techniques are applied in seismic data imaging in Gulong downfaulted basin, the better

imaging result was acquired and the proposed technologies are useful for determination of

geological structure in Gulong fault depression area.

Keywords

Gulong fault depression, Prestack depth migration, Kirchhoff integration, Velocity

analysis, Supper surface stack, Surface wave suppress
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Fig. 2 The surface wave suppression based on cross-spread technique

(a) Initial shot record; (b) Shot record after surface wave suppressed; (¢) The surface wave section subtracted from initial record.



2# EHELLAE A e BT R RZ JOl s iR

BEOREBAZ J7 15 B i 313

DA

El8 B ¢ Juk

il X >

ﬁiﬂl'l'/'ilz!i
B 1 =4k Fourier 48 T I X 3R 2 &

Fig.1 Sketch of 3D Fourier transform and filter zone
AR PEAT BN B A5 2R O B 5 T 22 U RE A A0 A
RUGE AC K m (o). TR RSB TE A R0 i Bk s
il A B E 5 CMP 3 £ (9 5 18 73 50 A5 56 A
FR ) 32 5 RIS 18017 )2 1) 25 0K e s ol #9530 7%

15 22 YO il 505 v 25 FE R L TE 1Y 22 R
B 5 3l 1 IE i CMPIE 5 4538 /9 2 WP A 4

R 2531 S B il A 22 U s o)+ XA Y 3 A
Joy TS M 3 O P A B SR AR BT m (o) 5 4% 0E
Si(o) WA A R FETHIAOC R B 2l il R R
By AR UK HE AT IR R L 2 B B R — A
KRB BTN LA R BT FRR R

n/2
DVsilto o) e mty + o+ D
bty ) = —"— . (2)
DYty ++D
=—n/2

Moot ( RS N [ —d.d]. 72 BUESE [, 315

WA —A LA R D, (10, D kB H A R W)
— MR REL
¢, (ty) = lCIElébXd (b; (Lo 1)), (3
SR I5 I e 2R IO 538 R AT 22 U i Ak B )
Z YU I i
s:i(ty) = 5, (o) —¢;(tg) « m(ty), €Y
A 22 WP 38 B R AT ISR GE S L A B s ) 22

)5 i) CMP 8 4.
Pl 3 00 ity i U8 s F) - 2 b

|000 2400 3800 5200 6600 8000
v/tms™)

= ;
400 600 800 I0l]0 IZUD 1400 I600 !300 2000
CDhp

1000 2400 3800 5200 6600 8000
v/ims™"

T
2200 2400

Bl 3l e W e R 2 0 D A T 8 ) 3
Ca) 2 Y A T ) S8 TR ) A 28 30 T 5 () 22 3 A il ) T ) ey e B

Fig. 3 The seismic section and velocity spectrum before and after multiple suppressions in Gulong fault depression

(a) Stack section before (up) and after (down) multiple suppression; (b) Velocity spectrum before (up) and after (down) multiple suppression.
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Fig.4 CRP gather acquired from traditional imaging method and supper surface stack technique

(a) CRP gather acquired by traditional imaging technology; (b) CRP gather acquired by supper surface stack technique imaging technology.
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Fig. 5 Three dimensional velocity field constrained by 2D velocity model

(a) Velocity spectrum of 2D seismic data;(b) Velocity spectrum of 3D seismic data; (c) Velocity section of

2D seismic data; (d) Velocity section of 3D seismic data constrained by the 2D velocity section.
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Fig. 8 PSDM and PSTM imaging results in Gulong well 1 area

(a) Seismic section via PSTM algorithm; (b) Seismic section via PSDM algorithm.
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(a) Traditional section and seismic interpretation strategy; (b) Imaging section based

on the proposed method in this paper and the according interpretation strategy.
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(a) Seismic section via PSTM algorithm; (b) Seismic section via PSDM algorithm.
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