[GEREE URDES I F G D
MARINE GEOLOGY & QUATERNARY GEOLOGY

5 40 4 25 4 3]
Vol.40, No.4

ISSN 0256-1492
CN37-1117/P

DOI: 10.16562/j.cnki.0256-1492.2019081701
RIFHESUE L WL E B ek & 178 E 6 R A = 10U

AW, i, % £ 18
bR R 2RI R 2R 2R B, IR INARL = TR AR PO, FIE 201306

WE:MAERERAEFRORE RN, KARFERA MR AR ZE KA IR TR AR ERERNZALNRE FIRFBRE
SR, TR K FE K BRY RARASY . A K FERSCERNR B FRAR AW A RN F LM BARA WL 5 H AL,
RILA A EM G RALBE REFFEM, G- TRARED-K-BFEAZMFHBELEME, HET L EBWIRATELER KD,
Jb K % # Fram ik A2 12 3§ KA Fe Lost City 1232 ¥ KA 3 MR B MR M IR IF 0 e BB LR F 09 K K iR T I K&
MR E B RF, RS R TR A EATTFE, IR AR D R AINGT IS Kb Ao de K 19 3 Fram 4% 2% % ¥ 7K
BHRRRENKGYEBORNDFZEME, THRAFT A TS, 6 KA W EFTIRIRIE A 2 % 858~2 515 F»
153~232 mbsf, X # Lost City "% @ Bt 5 2 F T KA T £ D,

KT 2 LB AL AR B T e Fle R &4 ; #2  R R

& 5% S5:P738 X RKFRIRES: A

Simulation of bottom boundaries of abiotic methane hydrate stability zone in some marine serpentinization areas
TANG Jiali, CAO Yuncheng, CHEN Duofu
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Abstract: Fluids circulating through active serpentinization systems are often highly enriched in methane. When the fluid enriched in abiotic
methane migrates upward, gas hydrate could form if there occur suitable thermodynamic conditions. In order to investigate the thermodynamic
conditions of the stability zone of abiotic methane hydrate in marine serpentinization areas, we calculated the depth of the bottom boundaries of
gas hydrate stability zone in three distinctive serpentinization areas, i.e. the Mariana forearc serpentinized mud volcanos, the Fram strait (an
ultraslow- spreading ridge) and the Lost City (a slow spreading ridge). Our results show that the thermodynamic conditions are satisfied for
forming the hydrate stability zone in the areas of Mariana forearc serpentinite mud volcanos and the ultraslow-spreading ridge at the Fram Strait.
Calculation shows the depth of the bottom boundaries of gas hydrate stability zone is around 858~2515 mbsf at Mariana forearc mud volcano
area and 153~232 mbsf at the Fram Strait. However, the temperature of vent fluids found at the Lost City is relative higher than needed for the
formation of gas hydrate stability zone.
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Fig.2 The local temperature (red line) and calculated temperature in three-phase equilibrium (blue line)

at Mariana forearc serpentinite mud volcano area
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Table I The depth and parameters of gas hydrate stability zone at Mariana forearc serpentinite mud volcano area
b A ODP1200 IODP1491 1I0DP1492 IODP1493 ,1494 ,1495 IODP1496 I0DP1497 IODP1498
KR /m 2910 4492 3666 3358 1243 2018 3396
R IR E/°C 1.67 1.55 1.56 1.73 3.99 2.29 3.905
HIR LR/ (°C/km) 10 20 12 26.5 143 11.7 11.7
Ji F/mbsf 2515 1290 2160 858 1085 1820 2130

(<55 mmv/a) FEE Y TKH (<20 mm/a) 4 FHEAI,
Horpg sy sk i RS BRI =02~

b, EE AL UK R VY R EDBEFEFE R ), Fram i ik
N NAL PG = AL KA Y — 2% L 3dE, 7 T

& B 2% & ( Greenland) 7R Jb ¥ F 3 PU R 2 4% B
(Svalbard) P4 b &8 Z 6] (&l 1c), Hb 3 A7 # ol 77°~
S1°NM, 7E Fram Ik i Mo 2 5018 I, & & A H kiK
A i ST b 3R ) B A ——— BT IS S 43T )2 (BSR),

T8 2o Ml AR U S TE T A bE K A W AR N Gk
26%021 ]l ) T e S0 A TE LR R Y A
A R B W2 S BT AE BSR Z T IRE, K
KA R A T B SR Y, AR % ODP 151
ML % 909C & 912 v 7 (&l 1c) 52 M /K % (567~
2526 m) ., SR E (—0.537 1~3.3 °C) Flth I 6 &
(37~88 C/km) P, ] CSMHYD & 8 T LML
PR e 7K 0 R e i IS R (38 2) , I SR S TR



55 40 % 55 4 3] QTN RWNE S (3 € 2 o oINS A SRS 2 7 L SV e r K ) 111

R2 Fram BHERXASKEYPREFRERSH
Table 2 The depth and parameters of gas hydrate stability zone at
Fram Strait

St ODP909C ODP910 ODP911  ODP912
JKF/m 2526 567 918 1048
BRI E/C 0.30 3.30 -0.277  —0.5371
HhHR B/ (°C/km) 88 37 67.8 64.8
J&Ft/mbsf 232 153 196 210
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Fig.3 The local temperature (red line) and calculated temperature in three-phase equilibrium (blue line) at Fram Strait
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