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T C, X% 0031 0 06( )
m k GC185 Bush Hill 540 m
V- S
X3+ga G +C, 6 11 | 7 (2] ,
Xa 500 m 14 [ &2
G +G E Bush Hill 6
R T 14  Bush Hill 20 |/
273 15K T km,
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D Xaa <X5ha, ( >10 ! .15 50 /km
) , Bush Hill
: (1
2 Q5 55
()™, |, &H% kg/m?-a,  Bush Hill
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Tablel Observed canposition of vent and hydrate gases n the Bush Hill gasvent systan
T/ C G G+ Cy C G G+ G
V-a 1993 7. 35 83 0 80 0. 036 H-1 83 1 7 6 0. 092
V-b 1993 7. 35 88 0 75 0. 038 H-2 L7 10 6 0 169
V-1 1995 9 10 93 2 4 3 0 024 H-3 80 2 9 40 0 101
V-2 1995 9 10 93 5 4 3 0. 020 H-4 721 12 4 0. 153
V-3 1995 9 10 A7 39 0 013 H-5 85 7 6 30 0. 080
V-4 1995 9 10 99 6 38 0 013 H-6 71 8 3 40 0. 248
V-5 1995 9 10 91 1 4 8 0 034 H-7 73 9 4 90 0 211
V-6 1997 7. 00 90 4 45 0 049 H-8 72 1 10 5 0. 166
V-7 1997 7. 00 95 9 24 Q0 015 76. 33 8 1375 0. 1525
V-8 1998 7. 00 93 4 41 0. 023
V-9 2000 6 50 927 4 6 0. 026
7. 00 92 32 4. 75 0. 02645
V-9 Sasen [21 22;26;29 31]
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Fig 1 Ranges in vent gas and hydrate composition computed
for the parameter ranges defined in Table 2
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Table2 Rangesof parameter sused to calculation of the chem ical changes of vent and hydrate gas

1 2 3 4 5 6
x§.ge Q031 006 0031 006 Q031 Q06 Q 04675 Q 04675 Q 04675
Tq! 5 15 7 7 7 5 15 5 15
G/( /um) 20 15 50 20 15 50 20 15 50
q(kg/m?-a) 184 184 Q55 55 26 055 55 26 055 55 26 184
X525 Jolliet W1 () /km) : q(kg/m?-a) , 1 84 kg/m?-a
Bush Hill ,Q 55 kg/m?-a  Bush Hill ,55 26 kg/m?-a  Bush Hill
x5.5e , 1
, , 1
G +G
, 3 (Jolliet
( 2b 3) )
G +GC , )
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0.16 @ 3 (q)
0.14} (F)
g' 13 Table3 Gasmassflux (g) and mass fraction (F) of
FO‘ 08 I venting gas crystallized hydrate calculated for observed
0..06 venting gas canposition( Xz.5) on the safloor
. g V- 9 ( 9 2-@
0.04 ' Year X3 ¥ F [ (kg/m
0.02 ( ) % %
) L . V-a 1993 Q036 Q041 419 383
70 2 3 4 5 6 N
q(kg/m2—a) V-b 1993 0 038 0033 521 474
0. 06 © V-1 1995 Q0 024 008 18 099
7°C V-2 1995 Q0 020 0106 154 081
0.05¢ /55. 0 V-3 1995 0013 0141 113 Q59
i . 357 . ~ V-4 1995 Q013 Q141 113 059
§v0'04 7*\35 “o.1¢ 13:88 V5 1995 0034 0049 350 189
L &0, 03 . A58
»< 0-03 . Jc 650y o V6 1997 0 049 N >55  >55
0.021 11. 5\'3 V-7 1997 Q015 Q130 123 123
o V-8 1998 0 023 0093 178 178
0.01f ) V-9 2000 Q026 0080 207 232
0 N N .o 1993-2000 00264 009 212 212
93 95 97 98 2000 . C o+ C E it
ETTN '
2 G 7 s
(1) N Jolliet
(a). (a)
(F) (b).Bush Hill , 7, Jolliet
(X525 ( !
)
Fig 2 Gasflux, vent gas compositions and mass fraction of Bush Hill ,
venting gas crystallized hydrate 2000 8 Bush Hill
, 2002 5
(F) Bush Hill ,
; 2002 Bush Hill
0 14% ( 2a , , ,
3
4
G +C, , G +GC ( ),
C +C, , ( ),
( 1995 1997 ) , ,
( ),

Bush Hill 10 ,
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Evolution of M ar he Gas Venthg Systean and Impact
on Gas Hydrate Crydallization

CHEN Duo-fu™? FENGDongd CHEN Guanggian' CHEN Xianpei® LavrenceM Cathles
1( Key Laboratory of M arginal Sea Geology, Guangzhou Institute of Geochem istry and South China Sea Institute of O ceanology,
Chines Acadany of Sciences Guangzhou 510640) 2( Guangzhou Center for GasHydrate Resaerch, Guangzhou 510640)
3(Department of Earth & Atmospheric Sciences Cornell Un iversity, Ithaca, New Y ork 14853-1504, USA)

Abstract Based on the kinetic model of hydrate crystallization fran venting gas in gas vent systan, the ewolvament
characteristics and the impactson gas hydrate crystallization in the Bush Hill gas vent systen in GC 185 of Gulf of
M exico were studied The venting rates are fast (gasflux g > 18 4 kg/m’-a) in the earlier stage of the gas vent sys
tan, mud wlcano occurred on the seafloor, the vent gas has amost the same camposition as the urce gas, and the
heaviest possible hydrates are crystallized near the surface  The venting rates are slov (gas flux g < Q 55 kg/m*-a)
in the later stage, hydrate crystallization will not reach the sea floor, seep carbonate will be occurred on the seafloor
Betveen thes extranes gas hydrate and seep canmunity is developed on the seafloor of the gas vent systan, and the
vent and hydrate gas compositions, and the mass fraction of venting gas crystallized hydrate depend strongly on venting
rate Changes in vent and hydrate gas chamistry observed at multiple submersible visits o the Bush Hill vent systam
uggest the variations of venting rates betveen different submersible visiting time and different locationsover the last 10
years

Key words ewolution of gas vent systan, gas vent characteristics gas hydrate
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