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Research and Application of Oil and Gas Detection Technology in Frequency
Domain in Deep Water Area of Qiongdongnan Basin
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Abstract: With the extension of exploration in Qiongdongnan(QDN) Basin to deep water area, the seismic data amplitude is poorly
preserved due to the large variation of water depth and the influence of spherical diffusion compensation, etc. The evaluation of oil
and gas in different targets is affected by the difference of burial depth and water depth, and the analogy of amplitude attribute is
poor. There are so many limitations in hydrocarbon detection only by bright spots technique. This paper is based on the theory of
dual-phase medium. The seismic wave characteristics of oil and gas bearing reservoirs are explored. The strong attenuation of oil
and gas reservoirs causes the seismic main frequency from high frequency to low frequency. Time-frequency analysis is using
matching pursuit and high resolution Wigner distribution. Through accurate analysis of seismic wave spectrum difference before and
after passing through oil and gas reservoirs, and application of main frequency shift characteristic attributes for oil and gas detection
is obtained. Good exploration effect in deep water area of QDN Basin is achieved. At the same time, the technique does not depend
on logging data and other factors, so it has great application prospects.
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Fig. 1 Structural map of QDN Basin

JEAE KR K TF 300 m i v B kA7 A 47 T BB L B
A M TR K X B S W A DL X, L AR
IR M RE B K TR G HE MR A e TR S TR
K B TR DA B B i AR e e A T A1 R S A T

B B A AR AR — B K YT B R S N
AR MG CH 2425, 2018) , BAT B R MR s 1k
FE 5L B R BT A T e e 23 K TE R T R B B K
17-258 M (215 %45, 20185 JUHN 45, 2018). 4R,
Bl 5 B 2E — R, 52 R 2 R TR R B
IKTRAE Ak | iR TR PR 1 DA S A B R AR R L
5T H AR AR 2 iR i 28 R M AR T O R AR
KRR . 22 1Al 18 4 5% 5% 05 22 S K 4 skOK 2
it )25, FL 5 SRR AE 1 B AR B A B, & 8 — R AR
T 4R 8 i P 0 T A B R A o T

1 BT XA o 1 3 A% P

Hby 52 % P R A AR L B AT 58 R R K e
AE i i 28 T8 A B DASAE 3% duf 55 25 A 67 8% 7 1) J O F
€, T BT XoF b 72 I8 A0 24 ke 9 A P 1A A il A T
JF Ji& 458 Z2 W 58 (Matheney and Nowack, 1995; 2541 5
4 ,2009; 25 58,2010 #h J7 o6 %, 20115 Zhang et al.,
2011) , W AL IR B 20 I T AR 2O 1 e
T R AR A S HEAT I SR T B RT R IR 2 i

MARE SRR

Ry A0 b 72 R 28 Aok B b )2 B B AR AE L, Bk
Ji& T SR 3 B RS SPE 3 B OBUAR A BT B
& (Gassmann, 1951 ; Biot, 1956) & , % J& b T 5 ¥
SR A AR AR LB ORI O, AR SO R
XURR A J50 338 R AT I A AL, N7 At o A B
3 AT B b R U A7 R AR S M AR 0 SR R R — A R R
iE . Bl 2a Ry IEEBAL, Je 5 55 )2 A 8L BRI | i 3
PE 25 AT LA Sy SRR A 5, it )25 B AL B E 4 i 3l
PESR , AT LU A BUAH A 5T, DL 40 Hz B v+ i #4745
L, AR IBCHE R 10 5 (] 3) IF 42 B 300 ms % 7 1R BE (&1
2b.2c). M\ IE AH % 37 the &b AT DU - AR SRR A
KA B IR PE (P) B 58 — ik (Repy) S
% (Res) A58 9\ (Rop,) fiE 12 55 , 76 BURH A1 it
DI AT 375 5 B (T opy) 325 5 B8 8 (Tos) L 355 54 565 —
PUE (T opy) 5 TEAHUE P IR R (& 20) , BRAR A A
A7 7E Wi AR U 5, RORE A BT b U A 3 AT O S O\
(Tppy) 37 R (Tos) 35 5528 A (Topo) . HEA
TE R A BT A i a5 AR AT R D Sk FE B AL
RSN SRR . R AR 5 AR gk Bk i
M) 1, 72 15 5 e it 5 M) b 5 001 3

TE 6 VE iR B R AR v, 4 45 A g R BRI
NG\, BT ot , XA R I Sk AT I S S L
T RCAH A 5T 5 160 XoF 1 7 % g o AR ERAE . LI 4



o8 1 XA A 85 < Byt AR Pl i TR K XA 33 AR I AR T 5 B 2605
@ 0] = f@ )
100] 100; 100+ — AR A T M R AR
- . ; e XU 7 51
200 T 4 | 2000 <R, 2007 | 1.0
300 KA A | 300 2o 00l RS
400 400 \\/g 400; \.._,/Z 0.8
5005700200 300 400500 °% 100 200 300 400 508°°6 100 200 300 400 500
d(m) d(m) d(m) E g6
&2 UM Jo i 37 140 =
Fig. 2 simulation of dual-phase medium 04
a. TEJRAT s b, [61HH B 0 D B8 s e AR % 7 D TR
02 '
0 0 ..
o T N N
o< e Tl
A 0 20 40 60 80 100

100

200

300

® 100 200300 400 50000 100 200 300 400 500
CDP CDP

B3 WURH S Jo b i 0 5 A
Fig.3 Seismic wave characteristics of dual-phase medium
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Fig.4 Comparison of seismic wave energy characteris-

tics between dual-phase and single-phase media

A LA SO A T S A D e e A A T Bk
FCRE I L2k, 1k 22 S5 mT LLBA 2 S BURE A BT N I A 5
A A LR . T OSUAR A SO U MR | R R 30 RE kY
TEWCS R, IR A7 b R A IR AR A A — E R
B o W R T I S N D AT R L
(F5) v o 2 PR 3 W ) S 5 0 30 ) s 75 3 Sk Y
W 8 Sk A R A I A AR He T LA B
li] IR A A% Sl A .

2 FET LB EE B Wigner 53 A1
i

FI A L B O3 O A i S 4

Bt 1 73 A AR

Hi# Ho
Pl 5 UURH A J5i b 72 I 49033 48 A1
Fig. 5 Spectrum characteristics of seismic waves in du-
al-phase media
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Fig. 6 The synthetic seismogram
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Fig. 7 Comparison of different time-frequency spectrum
analysis methods.
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Fig. 8 Time-frequency spectrum of top-bottom interface

of gas-bearing formation
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Fig.9 Main frequency shift characteristics
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Fig.10  Application of main frequency shift in a explora-

tion area in QDN
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