%43 5531 ¥ BB 5 & & Vol.43,No.3
2019 4E 6 A GEOPHYSICAL & GEOCHEMICAL EXPLORATION Jun. 2019

doi: 10.11720/wtyht.2019.0019

VB, B, RER % B RIN REBEARTERIL O A HERRRKEYMERU PR A1) 9 5445, 2019,43(3) :476-

485.http ://doi.org/10.11720/wtyht.2019.0019

Sha Z B,Wan X M,Zhao Z Q, et al. The application of pre-stack simultaneous inversion to gas hydrates reservoir prediction in the western Pearl River

Mouth basin[ J].Geophysical and Geochemical Exploration,2019,43(3) :476-485.http.//doi.org/10.11720/wtyht.2019.0019

%'ﬁﬁlﬂﬁfi‘@i&?ﬁfﬁkﬂmﬁﬂﬁ@iﬁ’ 5§
IRSOK &Yt = B0 Fh A 6

AN TR, REL,

ReR i d’

(G, S

(LFEHFEAF(RR) FEFER, M XX 430074; 2. MEARFERER, K M

510075; 3. ¥ EH A W A () ERAZE S WL
EEAAERAF , LFE 102200)

8 E: IO HuEEEL F S BSR 8K BSR FIRRA

LT A%, K

100083 ; 4.4 3 5 18 F Al 2k 4

KEWER, ¥ RS REITIRBHS A LU

B RR KGRI, AT RIE SN B W40 AT 8 A P i AR RS s S
BOEERS b, S0 v R B i Rl SR, X BRIL O e A AR IR R SUK & W8 B E AT OO, 350 AL AR ik
RS EAMHHTEE TR, LM THRAKSYEE RS AR E, RETRHEREH, FRERAKK
BYBRNEE  RNSR SHERERDERERS , N HMR R,

KRR KRSUKEY) ; BAT RN S 682 T ; A AR R T EOR s BRI O 2 0 P SRV 3

FEFHES . P631.4 NERFRINAL: A

0 3l

hll3

KRZKEW(UTRROKEY) I iZzah
FREGHZGRTIR Y MGk LW B RS
HKBYMERE KR, RAREERN FIEHTERE
B, REEEICHEER KSR EENE
FE, FOKEPRBEEES, HHEIESL, BHIHE
T KEE R BA K I 5 (bottom simulating
reflector, T FR BSR) | 25 [ [ 8 %5 3b 58 0 B 5 1E , &
EFTBSR LAEMED  BEAEREHAMEERE, R,
BIABIR 2R H Z R Bt R 2K i B
SHTEHMRY B FRESRNEEKEY, AVO
(amplitude versus offset) 27 , i iz 18 % 7 ARt 8%
IR AFKEUMBHTI S HU R, 5
RIUELK B 5 BSR HAFE——X RN RER, S5H
BIRIE R EAFERIXRR R, BIERY,

WREH: 2019-01-12; EEIAH. 2019-04-22

X EHS: 1000-8918(2019)03-0476-10

{UE T 55 E H M B I NLRHE R BIK & BB FETE i
ZAR, BT HE L BSR KR B M % & SR E
XELATR I 5 K& 40 1o J2 0 R B FLBH B R A %
fFRUT | B X AL T RS M8 AL BB RS BR VL O A b
PEERHE IR, VIR B8 O - 30, BSR B HF1E BB AE BT,

AT REFE7ESS BSR 3% BSR WK EWET X, K&
YrRSIERR, EAMER T ARG REN
A —ERRRYE, FEX KA W iEE R
HIR RIS, 3R 5T X MR F s BR ) B4R AE
AR SCAE AL AL B ST B st FR O S B AT 4
B ROk &0t 2 A A Y 447, 8 it & R R et
REHEARFKBEKE Y HIZRE B BETT BB
BB AU LS8 FE R | R A
FLARME R T H RO 55 KK B WA R T RS0
BAHT , BB/ T KB PRSI B 2k, 398 7]
RIS R,

EEWMA . ERESHRITRITE (2018YFCO310000) ; #1582 )R i BT A2 90 B ( DD20160211)
EEEMN . YERO9I72-) B RKEHA L ABEE T KEAFRRASKEYHE SHR T, Email:shazb2008@ hydz.cn
























. 484 -

W ® 5 #k K

43 %

(6]

(7]

[8]

[9]

[10]

(1]

[12]

(13]

[14]

(15]

[16]

SRERAE RO IREE, B IL R HIDE K SR T
F[J] R S LR, 2013,32(2) : 97 - 104,

Gong Y H,Zhang G X,Guo Y Q,et al.Prospect of gas hydrate re-
sources in the area to southwest Shenhu of northem South China
Sea [ ]].Marine Geology & Quaternary Geology,2013,32(2) .97 -
104.

HAW, TR0, DK, S HE I E R K S YRR
BUEERI 1] RASHBRBLEE,2014,25(7) : 1111 - 1117.

Sun P B,Qiao S H,Fu S Y, et al. Numerical simulation of gas hy-
drate accumulation in Qiongdongnan basin, northern South China
Sea[ J].Natural Gas Geoscience,2014,25(7) ;1111 —1117.
BT G, B, %5 B S IR UK & Y R IR
B B AERRAE( 1] B ER Y BEA] , 2010,53(7) 11691 - 1698,
Xun H N, Yang S X,Zheng X D, et al.Seismic identification of gas
hydrate and its distribution in Shenhu Area, South China Sea[J].
Chinese Journal of Geophysics,2010,53(7) ;1692 - 1698.

BR, RER, 88,5 B IH B BSR # KK SR
BHAE[J] i ERYE 5 R ,2013,28(2) ;1033 — 1040

Yang R,Wu N Y, Bai J, et al. Gas hydrate identification in non-
BSR region, northemn South China Sea[ J].Progress in Geophys-
ics,2013,28(2) ;1033 - 1040.

FHGE, WS, T80, & K& W s R Y BB 5E (100) - D0
TR ]] HuBRYER - HE /R , 2003, 18(2) : 182 - 186.

Song H B, Zhang L, Jiang W W, et al. Geophysical researches on
marine gashydrates(III) : bottom simulating reflections[ J].Progress
in Geophysics,2003,18(2) :182 —186.

BT, RS HBBR, S I RRA ST BN s I EA S
YIFIRRRYIE 1A 435 [ J]. LR B 42 4], 2014, 57 (10) : 3363 -
3371.

Xu H N,Zhang G X, Zheng X D, et al.Integrated analysis of well
logs and seismic data 1o deduce the possible distribution in depth of
gas hydrate in Shenhu Area, South China Sea[ J].Chinese Journal
of Geophysics,2014,57(10) :3363 —3371.

Ecker C,Dvorkin J,Nur A M.Estimating the amount of gas hydrate
and free gas from marine seismic data[ J].Geophysics, 2000, 65
(2):5653-573.

Tayler M I, Dillon W P, Pecher I A.Trapping and migration of
methane associated with the gas hydrate stability zone at the Blake
Ridge Diapir:new insights from seismic data[ J].Marine Geology,
2000,164.:79 - 89.

FGE NG, S, S S K-S YWRHIR AR R ()
RN [J] Ry HEH R ,2001,16(3) :110 - 115.

Song H B, Song L X, Yang S X, et al. Geophysical researches on
marine gashydrates( IT) ; seismic methods[ J].Progress in Geophys-
ics,2001,16(3) :110 - 115.

UEWR,REE, E, FHRBEEEKESY RN P r R A
(1. M7 IR 555 MU Hb R, 2013,33(5) : 185 - 190.

Sha Z B,Liang J Q,Zheng T, et al. The application of seismic at-
tributes to the prediction of gas hydrates [ J ]. Marine Geology &
Quaternary Geology,2013,33(5) :185 - 190.

EHEE, R E, T HREESEERIKEIHRESS
AR WA 1]. B S8 ,2006,37(3) :271 ~277.
Wang X J, Wu S G, Xu N.Determining the distribution model of

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

hydrate and free gas occurrence in sediment with seismic attribute
parameters [ J]. Oceanologia et limnologia sinica, 2006,37 (3) .
271-277.

Mosher D C,Pipe D ] W, Campbell D C. Near-face geology and
sediment-failure geohazards of the central Scotian Slope [ J].Amer-
ican Association of Petroleum Geologists Bulletin, 2004, 8. 703 —
723.

Mahapatra M, Mahapatra S. Seismic diffraction tomography tech-
nique using very fast simulated annealing method for delineating
small subsurface features [ J]. Journal of Applied Geophysics,
2009,67(2) ;125 -~ 129.

TIBEE Bgh BReR F B RENEF RERAE THR
BKAY 5 IR S R (). 35 1R, 2016,40(3)
438 —444.

Wan X M, Liang J, Liang J Q, et al. The application of post-stack
impedance inversion without well to the prediction of gas hydrate
distribution in T study area[ J].Geophysical & Geochemical Explo-
ration,2016,40(3) 438 —444.

A MR T, % T BSR ) AVO EEMGEKEY
FRAELEBFE (1] IR MR ,2006,49(1) : 143 - 151
Niu B H,Wen P F,Wen N, et al.Estimation of hydrate concentra-
tion based on AVO modeling of BSR[ J].Chinese Journal of Geo-
physics,2006,49(1) ;143 - 151.

HAER TREAM KSR RERBEF R[] RAST
Ar,1999,19(1) .34 - 40.

Huang B J. Gas potential and its favorable exploration areas in
Qiongdongnan basin[ J].Natural Gas Industry,1999,19(1) :34 -
40.

EFE,RNE, ELALX  FHAHESHERANER KR
SAREYHRR[J].EREH T 55 M4 R, 2008,28(3) .
103 -107.

Wang X J,Wu S G,Dong D D, et al.Characteristics of gas chimney
and its relationship to gas hydrate in Qiongdongnan basin [ J].Ma-
rine Geology & Quaternary Geology,2008,28(3) :103 - 107.
B&, TR, 5F, % B LIRS K & W B R R H
BEHERI] KRS T A,2014,34(7) ;128 - 134,

Liang J] Q, Wang H B, Su X, et al. Natural gas hydrate formation
conditions and the associated controlling factors in the northem
slope of the South China Sea [ J].Natural Gas Industry,2014,34
(7):128 - 134.
BE,FZRRER,F RGN AR 5 4 0 K R R AE
B ESSEYUBII]. B AR E 54 MR B2 1), 2012,42(s3)
197 - 203.

Ma Y,Li S Z, Liang J Q, et al. Characteristics and mechanism of
submarine landslides in the Qiongdengnan basin, northern South
China Sea [ J].Joumal of Jilin University; Earth Science Edition,
2012,42(s3) ;197 —203.

KK FEAREEEKE YRR RIEL ] URELR,
2014,38(6) :1152 - 1158.

Zhang X D.The seismic reflection characteristics of gas hydrate in
southeast Hainan sea area of the South China Sea[ J ].Geophysical
and Geochemical Exploration,2014,38(6) :1152 - 1158.

Bttt T4 FhEN, 5 A B A EK XK B MR HiERE



34 VEWE  BRIE R SOEH R EBRIL O 20 7T M R R SOK -6 4 2 B B9 R A - 485 -

HEHEMEFE#EANERH[]). PEAFEER. ARBER, Qiongdongnan basin, South China Sea [ J]. Journal of Central
2012,43(8) ;3121 - 3131. South University( Science and Technology) ,2012,43(8) ;3121 -
Liao ] H, Wang H,Sun Z P et al.Tectonic evolution and its con- 3131.

trolling on sequence pattern of Chang-chang sag, deepwater area of

The application of pre-stack simultaneous inversion to
gas hydrates reservoir prediction in the western Pearl River Mouth basin

SHA Zhi-Bin'* ,WAN Xiao-Ming® ,ZHAO Zhong-Quan® ,LIANG Jin-Qiang’,
YANG Rui-Zhao® ,BAI Yu*,CHAI Yi
(1.Faculty of Resources,China University of Geosciences( Wuhan) ,Wuhan 430074, China;2.Guangzhou Marine Geological Survey , Guangzhou 510075,
China ;3. College of Geoscience and Surveying Engineering , China University of Mining & Technology( Beijing) , Beijing 100083, China ;4. Beijing Yubo In-
novation Geophysics Technology Co. ,Ltd. ,Beijing 102200, China)

Abstract: Weak BSR or no BSR is developed in western Pearl River Mouth basin.The conventional post-stack inversion obtains only
one parameter, and it is difficult to accurately predict the gas hydrates distribution characteristics.Based on seismic gather optimization,
fine velocity analysis, petrophysical analysis and accurate establishment of low-frequency models, the authors used pre-stack simultane-
ous inversion technology to predict gas hydrate reservoirs in western Pearl River Mouth basin, adepted facies and fluid probabilities anal-
ysis technology to comprehensively identify the gas hydrate reservoirs in the study area,and achieved a fine characterization of the gas
hydrates.The inversion prediction results show that the gas hydrates are developed well in the study area,and the prediction resulis are
consistent with the drilling results, implying that the application effect of pre-stack simultaneous inversion technology is ideal.

Key words: gas hydrates ; pre-stack simultaneous inversion;reservoir prediction;facies and fluid probabilities analysis; western Pearl
River Mouth basin
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