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1 (Sohn 1990)
Tab 1 Elastic modulis and physical param eters of
marine sedin ent (after Solan 1990)

L/ K(GPa)  G(GPa)  P(kg/m?)
iy X 76. 8 32. 00 2710
oL 20.9 6 85 2580
VERE 36.0 45. 00 2650
aiKE 56 2 40 767
oK 26 0. 00 1036
e 01 0. 00 250
60% Kit: + 5% 35.0 13. 80 2630

FYE + 350 IR
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AVA ZF H R IEAS S5 5T BSR 198
Rt . YRR & K & ekl B SN, AT
S AEL T AVA BHZANTR] . PR SO R BB
S AR 7% BRI AR AL, A2 HEAT AVA FIL AVO 43 #i7
A, ATLME N R S AL S P AR R (Os
trandey 1984) . THEFIHTELIR AVA HhZk, XA
FEUURR 27K A VA 18 /<70 A SR BSR A A
B A HE B
2.1 Zoeppritz
Zoeppritz( 1919)%5 th | 5 B 25 A
SR FFRTSEE A BURF IR (2 TEE N I o AR R T
FEVZIAI R R e BT Zoeppritz J7 #2 LLE E 4%,
AN B8 LB S IR 5 92 B0 I B
Ak AT R chardsfB € 5 5E PILA 5 K A 1 5T
AR/, 45 BT Zoeppritz 77 FEITUEBARIA 5
1

2 .2 2
Rpp(e) = 2(}052(6)4)_ 4Y sin (9)1;+ (2Y
. sinz(jéo.Stanz(e))D (10)
. AV, A AVi A
p = 5> Is: —— 5
L [Vp "o [K +Tﬂ
AP
D =—
P
AV, = Vo= Vi AV, = Vo =V,
AP= 0B -0
Vo= (Vio+ V)72 Vo= (Va+ Va) /2
P=(B+0A)2
Y = V\-/Vp,' 0= (62+ 61)/2

Hrp 1% EEA, 2K TFTENM 6 A
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AL JE A SR NI S R T R B s
Vs @ 53510 T 2 A I3 1 i 3 P55 A Jpl 3kt 55 A
P Vs Ve R 0098 EFEN B9
T EE R U TR B RN A AV, AV APSY
SR ET A RGN U TE R R R R R
725 Rep (0) AN A2LL O NS 1 S S 4IRIR, 77 =2 LA 6
NI B AR -
2.2 AVA

DURRZ S8 KA Wik G638, 2 i
A AP EE RRC. MUIR 2 LR REKE
YR ZE 78 K B0 B A, R S H B BE
L, VIR EHRIEE S & BRI ER. BoE it
HERE AR YRS, BT (1),
(2)F0 (10), EF T T KA DU AN
B AL B A C B REL (R )BEN A1 A8 1K
e L ERE RSB KED TRV E 7
KIS, TERH NS A I S 22 550 460 ) (i B 2 1 A
V5 ST T K A IR AR RN B B R SN AR (0< O
< 30°) PR S R B BE NG AR A8 AN R, N A L
R CRT IS ) HTAELET MRS, Ao &
HBENG AR BB K (E 42 Bl 5afil
6a). & LZEVBZKEMBREN 2006, T
JEUURR Z 70 1A [F) 1 25 <, 9 HlE s 2355
SRS, B 4h B ShAE 6b4a H T AN
FEE I S 2R BB NG R . FE VTR SR
AR R E K T R EUURZ WATK K
SRR EL, AR AR AR B — B, TEAH R K
A P R FIAR RN S A B, A5 COROS R U
KR ARZ, R BN W BSR HEELSL R
PRMEIE N 5 B0 S R B T, 45 A 3 N
i LUEE TR S48, T DU U 2 K &4 i 25
AR W SEbR R R BT &% R
R, TRURESA S <. KT IE5 AR,
SE B Je S5 2 B N IR AR AEOK, KB TR
XX G

A3 TS RIS 2 S R ol £k, B R TR R
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Fig 4 InmodelA, changes n reflecton coefficient of

compressionabw ave velocity versus the mcidence angle
a Gas hydrate-bearng sediment n upper layer
Fran top to bottan, gas hydrate saturaton changes
from 10 ( sold lne) © 30% (broken line), 50%
(one-dotted bwken line), 70% ( wo-dotted broken
Ine), 9% ( three-dotted broken lne). W ater satu—
rated m underlying layer b. Gas hydrate saturation
2000 m upper layer fiee gas-bearng sediment in
underlying hyer Fran top to botom, free gas satura-
tion changes from 0% ( bold broken line) to Yo (sot
i line), % (thn dotted line), 10% ( one-dotted
bwoken lne), 30% ( wo-dotted broken line), 50%
( three-dotied broken line)
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Fig.5 InmodelB changes in reflection coefficient
of can pressbnalwave vebecity versus he angle
a. Gas hydmtebearing sedment in upper layer
from top b bottan, gas hydmte sauraton changes
from 10% (sold line) to3® (bwken line), 50%
(one-dotted broken lne), 70 ( wo-dotted broken
Ine), 90% ( three-dotted broken lne). W ater satur
rated n underling layer b Gas hydrate saturaton
at2@ in upper layer free gas-bearing sedinent in
underlying layer from top to bottan, free gas satw-
ration changes fran % (w de broken lne) to 1%
(‘sold lne), 3% (fne broken lne), 10% ( one-
dotted boken line), 30% (wo-dotted boken line),
50% , ( three-dotted broken line)
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Fig. 6 IhmodelC changes in reflecton coefficientof
can pressonakw ave vebcity versus the nciddence angk
a Gas hydmte-bearing sedment n upper hyer fran
top to botom, gas hydmte satumtion changes fran
10% (sold line) to 30% ( bwken line), 50% ( one-
dotted broken lne), 70 ( wo-dotted bwken lne),
90% ( three-dotted broken line). W atersaturated n
underlying layer. b. Gas hydrate saturaton at 20% i
upper layer free gasbearng sedment n underlying
hyer fran top to botian, free gas saturatin changes
from 0% (w de broken line) to 1% ( solid lne), %
( fme bwken line), 10 ( one-dotted broken lmne),
30% ( wo-dotted broken Ine), 50% ( three-dotted

bwken lne)
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DETERM NING THE DISTRIBUTION MODEL OF
HYDRATE AND FREE GAS OCCURRENCE IN SEDMENT W ITH
SEIM IC ATTRIBUTE PARAM ETERS

WANG X irJuay WU ShiGuo, XU N ng
(Instivte of Ocanology, Chmese A adeny of Sciences Qingdag 266071
G raduate School ¢f the Chinese Acadeany of Sciences Beiying, 100039)
(Institvte of Oceanology, ChneseA adeny of Sciences () ingdao, 266071)

Abstract Gas hydrates is a m ajor energy resource potential of econan ic valies that currently under the
exploilatbn Saturation is a key paraneter for locating gas hydrate and free gas nm arine sedment To quan-
tify the real saturation the distribution modelsmustbe detem ined. The estinated saturations could be ncon-
sistent if different distrbuton models are applied Based on Biot’ s theory of three-phased medium, the
authors calcu lated same physical paraneters such as Poisson rati campressionalwave velocity and shear
velocity versus the saturation M oreover campressionalwave vebceity and Poisson ratio are calculated w ith
distrbutions of free gas in un fom—saturaton and patchy-saturation models respectively PP-refkction coefft
cients versus incdence angles are also calcu lated w ith d ifferent hydrate and gas saturations based on Zoeppritz
equations

Canpressionalwave velocity and Pokson ratb increase when gas hydrate exists n sediment However
PP-reflecton coefficents of different d istrbutbn model also differ fran each other The decrease in vebcity
and Poisson ratb ismore distnctwhen free gas exsts i paichy-saturationmodel Cam pressonatw ave vebceity
n unifo m—saturatbonmodel at bw free gas saturation decreases rapilly, while he decrease is snall with the
ncrease of free gas saturation (about30Wo in the pore space). But the Poisson ratb in patchy-saturation mod-
el is higher than that of un iform-sauratonmodel at the san e free gas saturation

Having analyzed the physical paraneters canprehenswvel, we detem ned the distribution patterns of gas
hydrate and free gas mmarne sedment Generally n contrastw ith nearby unhydrated sedm ent gas hydrate
show s h igher can pressbnalwave and shear velocity but slightly low er Poisson's ratio above BSR that associat
ed with a negative AVO anamaly for PP-reflection coefficients ndicating the existence of gas hydrate in the
sediments Low canpressbnatwave velocity and Poisson's ratb bebw BSR ndicates that free gas is distrbu
ted unifom ly n pore space On the other hand low campressionalsw ave velocity and ntem ediate Poisson's
rate bebw BSR is the sin of patchy distrbution of free gas
Key words Gas hydrate Free gas Poisson ratip AVA, Distrbutbnmodel



