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A Review on Gas Hydrates Research Progress of Global Main Countries
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Abstract; Gas hydrates is a kind of efficient and clean new energy,which is widely distributed and
large-scale,and is bound to be the mainstream energy in the future.Under the influence of the cur-
rent energy shortage and increasingly prominent environmental problems, many countries have a
strong interest in the gas hydrates with great potential. This paper described the gas hydrates re-
search progress of global main countries,and proposed to strengthen the research on the key tar-
get areas of gas hydrates in China,to strengthen the investigation of gas hydrates resources in sea
and land areas,to find more mining areas for trial production,to connect with international stand-
ards and strengthen international cooperation.Considering the economic problems,in order to re-
alize the low-cost and high-efficiency development mode, putting the environmental safety in the
prominent position and avoiding the environmental and geological disasters caused by hydrate ex-
ploitation as far as possible,so as to provide useful help for the exploration and trial production of
gas hydrates in China in the future.

Keywords: Gas hydrates, New energy,Research progress, Exploration and exploitation, Sea

7 B #5:2020-03-02; 81T H#8 : 2020-12-22

EE&WA : FEKESHF &I BI(2017YFC0307400) 5 H [ b 5 I8 45 JR) 151 H % B (DD20190582, DD20191009).
BN ST, TR B BF S8 77 10 o V6 3 Bk i B0 A B R R T v A5 g 0 7 W O 0

B VES IKIR, TR W 58 07 1) i 9 7 7 0 U 4 5 B 5



1

RO A R T E FE KRR G IR R 37

0 515

KAIRFIK G W) CRHRAE AT SR K7 5 [ A B Jir”
FTRUK S i DL e oA 5 A 9 2 AR A K 2 R )
ACE W HAE Sy — Rl ROE WS AR e I, 5k 1
5‘*%@ A, £ ERF %K Kvenvolden™ i 4> 3k

KUK EWBFEIHE =R 2.0X10" m* , RAEH
u%fia’%ﬂlﬁﬁ@%kﬁﬁ E(Ela RIRZEFETE NI H R
A ReAE i 2 5. SOKEYTIZ WA TAR
/m<oc~1oc>mr<10MPa>EﬁjcB$§+iﬁ TEVE R K
BT DL R KBl 7K A 5 s 45 DI, G o il % 9 A
99 % , bl M PR A 1960,

Hil, 2B N E & KR SKEDH 5
230 AL 2 97 Yo 43 AT T I b L A A Al LR
ﬁﬁ?ﬁ@%ﬁﬂ@ A 38 3 ) AR AR ORN BT B O AR
[ FE TR W, R FIRIK RRAKEWE K
IR T B3 A DR P T T Y SR 0 R L
Vg B 35 7R B % L Al U VS S il 2 R 36 AR R A
(A1 3 S B A5 PH R T TR Y A T L SR IR
VEE T WA P AR A L H AR D D A
A VR R R 9 o RV U RN BT PO 2 b AR R OR
S i 1 e S U Y R R A 8 S S R R -
A B RE A 04 BT 2 TV e A B % S0 v R R AR R
Vo AU AR 14 B A ST RN U A AR T L LA R K Bl 9 T R
5 A,

1 EANRER K E WS

o ROV R AR ROK A W HE AT RN RS B R
K, M5 HARWETRBEK AWM. W5 20 R4E
ST < £ I = NN =1 s SR ES N £ 2 T | ety N
G E R W SOK & AT TR IR TAE. H
AU KRS K A IF LB AR TF R B A
L HAR BN E P E LR A R A
K, O WS T S 1 i
1.1 %HE

1998 4F-, 3 [ by i 1 A oy 0 S5 6] 19 437 K 4R <
PRI 2 9 06710 m?* ™, EEMAELE 5 AN HLIX . Bl Fir
Hrom i BE(52.620) K F ¥ (19.120) ., 28 P A W
(12. 0%0) R PG (16, 1%0) DL K BT R btk (0. 2%6) .

1995 4F & [ #F K P4 1 7Y & 11 3 v 1 &5 F 17 K
SREK B A, 5 RIEM T K& Z 04, I

A8 FEA BT & (8 78 I B 5E JA — R 1L
AR b, 58 E 2B 1998 4FE @ B KRR KA
YIrE R B 52 e 1Y) R s e R 9 A B K i
I 5 [ X6 i Bl K AR SOK B W B B 9 AR R AR
TP ARV R L IR R SR R P R AR
AR (10~14) X 10" m®, JLT- % F ol B AL T8 A
B E N RRR KA ERFE R, 2005 4 Al
2009 4F 36 [ 430 58 B T SR PU EFEOK & WA Tk
TR (JTP) 58 — M YRR 55 AL Ik /Y 85 4R AR . B3I
TR EEIKKEYEES Y IEM TS
IKAE A R b 5T 9 RS LA K DR )2 oK &
BT Sy, 2017 AR th R E M B AR 5 24 &
1 20 B A BB AT A B8 PG FF S AL Y Green B4
955 XHLFEAT K G W B AL AR S A A [A]
T A £ R BB 2 O AR M R A RE T A
R T — R B2 ) B 5T

i o N S DO W e 7 R T K N = I A
B4R SR B A0 36 Bl B} 2= WIF 5% LA B K B Bk & it
R/WEMWS 5, Wk R JF S A 2 A
AR 5 BOL s 5 H ARG AE T e BR80T im0 Bl
KON IEA 2 —44); 2w S5 KK 6T
TR 58 WS W [ A58 R SRR 5
1.2 BHZE

1 H A W 3o 1 7Y R 1 B v 0 L e T A L D R
I ARER T BV L B A AR AR i gk L kI A A
EREE YR PTG I3 A A 29 44 000 km® B9 8L T IS 2 5
J2 (Bottom Simulating Reflector, BSR) 43 fii X7,
Tl H AR 5P Bk & W 2R (4. 7~7.4) X
o Hh R R R AR R RAR
KA W43 A DXL BSR4 A TR R K o R TR
1 80% ~ 9020, W b fiff i 29 O (0.42 ~4.2) X

1012 3[15]

HA KRS

1012 mS[lO 12]

K E W W & i % ( Methane
Hydrate R&.D Program. MH21) B H 4K 3% 745
(METD #8092t 4L 432 3 ASBr B, 58 — B B
(20012008 4F) , 3X A~ i B 3 22 HF A7 f 45 3 2R 4%
VNI o132 518 3 NN W s 3 NV LB 728 -1 R S VT
VERYFERE R 2 BESE . 20012002 4E #E4T 2D Fl 3D
M7= A, 2004 AEAE R RS SE AL T 3 AN IXKER16 4>



38 MR IT A58 B

2021 4F

S 32 AEEFLI AR BB ARSI T 3 RO [ 26 Al
KG9, IF I T KGR AE S BSR Z 1] A9 AH ¢
P X BB B R R S T H AR g s
B KA W) BT IR & PF A TT R OF B AMA IR i E TR
R HOR,

9 B BE(2009—2015 4F) . X — B BEA EE T
VB2 — Uk Bl b A= = 3 5 AR g B A 7 R
2013 4 3 J 7% F Vg 1 A 2 0 Vg T b 3K - )
RHEAT T AR e U i e K G R L ) DA TR
Ve K G b 43 s s e A, SR B R ik, 52
PR 6 Ry 12X 10" mPHe 1 A H A S o an
B, 2014 4 10 A o 1T H AP BEK G H A
RS At LS B 1 3R S it A B 3L o AR 55
o 52 IR e oK G W R AR T

5 =B BE(2016—2018 45 L i B Bt LA 52 3% 7 b
AETF R ATy B bR 8 0 S8 28 — U T ik
KA I EiXoR . 2017 4£ 5 AR 6 A BIUGRK .
B 15 T DT IG5 0 i )25 b S B AR AR 4 il el T
FD R oK 3 1 A DR R R L R RORCR 7 R AR R
PATA AL &, R =B ARRA R,

TEIK A Wi R B[R] s  H AR 8 45 501 3 A 5
Ay “J?%WﬂfﬁﬁE‘J};%j\%}%ﬁmﬁﬁzé’ﬂ@j%

355 5 ) 0 28 % 400 B P LA K I B A OG0 B i 2
5%,
1.3 EE

B[R AR SR B W B g R 1 894 X107 m’,

FEN A T 7 K (Bombay) 3T W . W8 B H7 — B IK
(Kerala-Konkan) it 1 . At BT H7 AR 65 | 5 BT H A0 L 2R
T3 1A A R S A R i T WO K S
BRI 7 A

1997 4%, B[V EE A7 9 F R S8 3B (Ministry of Pe-
troleum and Natural Gas, MOPNG) 3£ ifi B} & [F 5% K
SRR IKE Wi R (National Gas Hydrates Programme,
NGHP) ,JF 2006 4FHl 2015 454 51 550 7 NGHP

— it (NGHP-01) Hil NGHP %5 —fii Ik (NGHP-
02), 2006 4, “JOIDES Resolution” 5 B} 22 0 57 &4
TR % Konkan V4 ¥ 2 . Krishna-Godavari 7 #b .
Mahanadi 5 Andaman & # X #E17 RIRSKEY
o X E A Y, LA 21 Nl 7. 7E Krishna-Go-

davari Z5 A EHCIR K & W FEd . 2015 4F L B B
A B M BR 5 B AR B RE AR B0 R AR, fE 2
0 S5 J2 T i R A RN B R SR K A . 7 Krishna-
Godavari 7 18 & T AT i 5 ok K G 3R 5 R
FRAR S, P72 5 A H B[] 32 AT U A A S B
S5 it [ 2R ) AR e 4 T Y — IR K AR SR A R
A EEETFRITE 2017—2018 4FEFF R A R T AR
(NGHP-03) H Hif i & A A G4 1E
1.4 #HE

i I 3 K AR K B W 32 A A AR LR i
WA (Ulleung) Z5 3, 1996 48, 5 B J8 3h T %8
DNRIRESKEWIH . b5 JLAE 8L, 5 E 78 /R 581
BT R T A M T ST L M BR By B A A G A T
PEPS BREUT KA DR S 2D 208 R 5 5 £
AR R A L R KBRS KA W A e i g B e T
SR HEA

2005 4F , 5 F B S 3 T 10 AR RS E R

SOKE IR L E TR R S BRI 2 R
BB ANIT & T RIAIMESE . 2007 AFEFD 2010 AF X
IS I 7 b, 4 30 S T AR — IR IR R AR AR B
PR BRI A T IR S AT ) 6 DA R A b e
TRV T1 B PP o 5 — WA R B B 9T 45 2R 3R B K i
A7 T A L I B R DT AR S K B W iR
HARE X8 IR IR AE S — SRRl Tk BLAR e 7
KA W) BT 5 43 A 3 B A7 A RN 2 R o
il TR K AW A R IE & X4 AE T3 A A
20112014 4EXF KIR K G W68 J2 FRAE BG4 78R
DL RGRTIF RBE G #AT TRRSE . B L T R ARG
PRI R BEAR T % JRIHRIT 2015 4 76 AR e 75 b
HEATAY IR ARt F 98 4 ) g IR, = AR

2,
1.5 HftEx

K 5 40 08 355 A0 i 80 R AR SOK B W IR
RAZ X 7K A 08 U5 AT 7R e B 2 L T vk R 1 T A
Hop= g oA A — Oy A A ORI R AR SOK S
Pl (3. 8~81.0) X 10" m*PY  Fisk &4 &
A A R DR A R I b X £ S (10~
50) X 10" m®, 1970 4FXF PG P4 {7 A W b [X ) 2 R
A HBEATE L R L — A Tl eI &



1

RO A R T E FE KRR G IR R 39

AT BRVK S . 7E 19722004 4F 32 52 1 I 1R 125 %
2 WS AT R WHE R 730m 4K BUK & 4
Pt o AFLER T A R R AT e 8 A R

IR A 2 4 R 4 5 AR 2 KR ALY R 4R
SOK AW IR G & AR S A I O (0001 ~ 1) X
10" m*, EHA A AEE 1 5T = AU — I 30 e i
X\ jl:*&ﬁ'%ﬂﬂl_‘ NVLRESUES S PNy S AN SV~ $i i)
IR R AT HIAE 2002 4F 2007 4EH 2008 4F X
Eﬁ%:ﬁ%%ﬁ AT TRE RS, =1
SERFIAIN 14 K 12,5 /NEF .6 KL i T H b 457

XK AR K A Y 4 R B 0 R AR I R
ML, KB T K& W koE th gl ot . 1l
Sk 07 95 A AR, S 0 7E B8 8 WO DL KR il
T A I KA W A . FE R AE 2000 4E R
H— 5 Bk 2 45 0 S 5T TR R 4 R KA
Y BIE5T L 9T KR SOK A W03 i 51 % 1 M
I RN BE R 0 DL KA I 55 A R,

B AL AR A KSR SOK G W BB R e, E 7R
VR I 9 T T RN R T R Al A O T O T
B 5T B L 20062011 4, HF LA 16 52 g
— W RLR B BE S T B T KRR SOK & W 18R Fa e
PEVEANY DA RV S A B 5. O3 A R R 7
TR S AR B A B R DL IR RS W 3 ARG U A A G
WS AR AT 0 35 0 R (RS 45 R 42 2T

RISE 37 75 2% | B 3 3 146 ) T X R AR K
B YR IE AR B SR, TF R TR [ R B Y 9 A RN
E}lﬁ”"[? 39]

2 EWNRRAKE WS

w8 KSR SR A R A 9 B R
J 55 m . Bk Bl ok 3 ANB BT,

55— By Bz AR 5T A B B (1985—2001 4R,
1985 45, 1 [ I 4 5 7 I 3K BOR 2R K & 0 1 Al G
HHE. 1995 4F 1997 4E (1998 4E v [E K 0 72 5 IR
WHoE I & Wr2s T BT 7 5 L B K 8637 11 %l 43 il
BT T I KSR SR A W 58 DR T 1) & TR, K
IR HE T 3R E K G PRI A TAE. 1999 4, [
B U B UCUE S E G AE TE R IR R 2
(BSR)., 2001 4F, A F B @ U EE — A A A &
=R RIR SR A YRS =7, I &

JEHE
55 B Br. o AR SRR By B (20022010 4F)
20022004 4F, [ 5 4F 1 16 FF 8 M BR A 35 | b 2K b
S M BT AR AR A S WP B RARROKE W
B H A HARX . 2006 45, [ M R A R 5 E bR
B4R m il KRR SOK G E I %, 2007 4,
E AR 35 35 IR [ 5 — 1k K 5 W SE W RE .
BOKAG ) A 0 R, o BT A A R R TR
A 75 g B 45 K AR X R R SR A R A
I RBKEGWAEERE. 2010 45, HE I LRTE
Hh ] R O A e A R S8 (TR R AR SR A K
HIHLR] (201020300 ), M B T B &K B — e KRR S
KA U B 57 S

55 =B B 8 2 O R B B (20112020 4D
2011 AF, v [ b T U A SR B R AE AR 4 1L B B R
AN B B T DAL R K AR SR A W R 4y i R SR
o 2013 A [ b R U AR R )M T b O A )
FEBR T ARG 3K 125 40 B K AR SK A W ke & L OF 4
T A DX KA 98 5 B K, A Y — R R R
RARAHNY . 2015 4F, 78 MK U S8 74 U8l % IE 52
HTALTT BRIR SR B . 2016 4F, 1 2
T AN K-S W ER BFR. 2017 4, 7
b 5 9 A R AE IR S Ok AT K AR ROK A Wik
K I MIKIR 1266 m LA 203~277 m FYK
RSIK G BT R KRR R 72 R EE 60 K,
it m@d 30 7 m® B H A 5 000 m? P
FLRETEREX 35 T m'/d, WKIR RIS T
LSRR VAR E AR R A F 2T EH KR
T P RS S R T U3 R AR SR A R A R

2018 4 10 H 18 H , fE R HZAE 1T 1Y 2018 (55 —
D b E BR T K S b b BT R R
2018)IE X & A . 45 415 7w L 40 26 T, o [ VA 4k
FIRSKE R W AL 8 X 10" ¢ &, it
Z A PRI Y B B R O, FRE BB L T —
B LG HL Y M A | b 2 ) T LR U K S R AR R
PR X B0 R SR SOK G W A R R Tk IR &R
FUR S T 3 1 5 8 A5 J=) 1F T R A g 6 v 3 a0k A7
B RRREKRE IR,

3 WEKRRUKGWITIT KRR
KARAKE W VA A ) B L |



10 i P IF 5

2021 4F

Rt TG YA S R L B R SRR Y R RE R, BT
PIXF R AR SR AW 1 WF 58 L TF &R 2 oK Ok 1 &
R, HATCA 30 KA E R A X FF B T KK
ORGP R DG TR A 58 35 4 2 D % IR 38 2 4 1)
TR A, HIF R T AR S AT, 12 SR 46 38 A il 1
B DT I OR BB WYKL R O ik AN I
P =i ) 1% 37 N SR 7 N NG F =28 W 1| 7
KR AE . PR IR K G W & Je s, mT LA Bt
SEELH RO MR F & 48 H onT . TR BB VR A HL R
SRR E KRR ARG W R EE T E R, R
A 52 3 R Ml 1 T R 4 DR R fie pe ) 114 i U [

FERIRE 30 AR AE L, R E A KRR SR B W5
J5H ST UK A W R R, R R,
H KRR KA P TR 38 T I AR 22 1) 85 Bk, 475
T BRI A B AR 8% 7 o A6 o6 3% 15 R ok R AR
SKRED R BT DL R LS #i, OXF &S H
B X RIS A7 B o DA SE IR R | Kk, @ m
DR SRN Bl B R AR SOK G W B2 I & i, S48
WA HLR KA X, O5 EH PRz, s
bR A AE S T E PRk A 9 2 R L BOR 1
FOR ), WET N RS B &5, FHRIE S
FEKEGYIT LB, @FRZ U )8, LU
PR EAS R RCR 1 T R, QB L 2 A
S AL S AT RERE K B W T SR R 19 B 8 K b
JoT K )

4 #Ei

(D HA ETRE & R 2 3 45
FE AR RAR AR G W IT R T A R 22 B i A
R AR IS T R kR (H A7 A — 28 ) il
LR

(2) 3 [ B v J R AR AOK A W aoR TAR IR T
By AR SR N R E Ax J BE L s [ B A [
IR TR R UM PRI 22 4 POR A A e

S % Uk

[1] KVENVOLDEN K A.A primer on the geological occurrence of
gas hydrate[C]//HENRIET J P, MIENERT ].Gas hydrates:
relevance to world margin stability and climate change.

London: Geological Society,Special Publication;1998,9—30.
[2] TS ANk 2 BRR RS K A Wi 2 3 R 0 78 BOIR )k

[3]

[4]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

A H L] P T WY . 2018, 34(7) 1 24— 32,
U A, VEARBR T BE A A BUR AR UK B BT I R R X 3
e A 3 H 7l b B O R [ 9 19 ML B T 9, 2019,35(8) < 1
—10.
U.S.Department of Energy Office of Fossil Energy. A strategy
for Methane Hydrates Research & Development[ R].U.S.De-
partment of Energy Office of Fossil Energy,1998,34.
ALEXEI V.MILKOV,ROGER SASSEN.Estimate of gas hy-
drate resource,northwestern Gulf of Mexico continental slope
[J].Marine Geology,2001,179,71—83.
DAT J,BANIK N,GILLESPIE D, et al.Exploration for gas hy-
drates in the deepwater, northern Gulf of Mexico: Part 11
Model validation by drilling [ J ]. Marine and Petroleum
Geology,2008,25(9) :845—859.
SHEDD W,BOSWELL R,FRYE M,et al.Occurrence and na-
ture of “bottom simulating reflectors” in the northern Gulf of
Mexico[ ] ].Marine and Petroleum Geology.2012,34:31—40.
BOSWELL R,COLLETT T S,FRYE M, et al.Subsurface gas
hydrates in the northern Gulf of Mexico[ ] ].Marine and Petro-
leum Geology.2012,34(1):33—38.
LU S M. A global survey of gas hydrate development and re-
serves; Specifically in the marine field[ J].Renewable and Sus-
tainable Energy Reviews,2015,41:884—900.
OKUDA Y.Natural gas hydrate as future resources[ J].J Jpn
Inst Eng,1993,6:425—435.
SATOH M, MAEKAWA T, OKUDA Y. Estimation of
amount of methane and resources of natural gas hydrates in
the world and around Japan[]].]J Geol Soc Jpn, 1996, 102
(11):959—971.
METL. Japanese methane hydrate development plan [ R ].
METI,2001,8.
SATOH M. 5 ¥ i Y A5 W IR SR UK & W BIRIEAY [T ). R &
KU ERBF2,2003,14(6) :512—513.
COLWELL F,MATSUMOTO R,REED D.A review of the
gas hydrates,geology,and biology of the Nankai Trough[]J].
Chemical Geology,2004,205(3—4):391—404,
KRASON ].Study of 21 marine basins indicates wide preva-
lence of hydrates[ J].International Journal of Rock Mechanics
and Mining Sciences &. Geomechanics Abstracts, 1994, 54
(8):34—35.
USGS. International Gas Hydrate Research[ R].USGS,2014.
TAKAHASHI H., TSUJI Y. Multi-well exploration program
in 2004 for natural hydrate in the Nankai-Trough offshore Ja-
pan[ C]//Offshore Technology Conference, Houston, Texas,
U.S.A..2005,10.
FUJII T, SUZUKI K, TAKAYAMA T, et al. Geological



1

A 2R EEEZ KRR

KA W WE 5 1k 11

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

setting and characterization of a methane hydrate reservoir
distributed at the first offshore production test site on the
Daini-Atsumi Knoll in the eastern Nankai Trough,Japan[]].
Marine &. Petroleum Geology,2015,66:310—322.
YAMAMOTO K,RUPPEL C.Preface to the special issue on
gas hydrate drilling in the Eastern Nankai Trough[]J].Marine
&. Petroleum Geology,2015,66:295.

CHEN L, FENG Y, OKAJIMA ]J,et al.Production behavior
and numerical analysis for 2017 methane hydrate extraction
test of Shenhu, South China Sea[ ] ].Journal of Natural Gas
Science and Engineering,2018,53:55—56.

AR HARE ZRRRAKEWIKRERINL P EAAR,
2017—07—25(3).

SAARC Energy Centre. Gas Hydrates Resource Potential of
South Asia[ R].Published by SAARC Energy Centre, Islama-
bad,Pakistan,2010. (SAARC = South Asian Association for
Regional Cooperation).

SAIN K, GUPTA H.Gas hydrate in India: Potential and de-
velopment[ ] ].Gondwana Research,2012,22.:645—657.
W 2R o . 3 GO T K AR UK S B 9 AR B 3R L Xk
FLT A AR TE 5 & J# . 2013.35(4) : 560 — 564,

Ty A R AR AR A ER B FOK A MR RIS
ok [T, P E M 5, 2017,44(3) . 439 — 448,

HOROZAL S,BAHK ] J, URGELES R, et al. Mapping gas
hydrate and fluid flow indicators and modeling gas hydrate
stability zone(GHSZ) in the Ulleung Basin, East(Japan) Sea:
Potential linkage between the occurrence of mass failures and
gas hydrate dissociation[ ]J]. Marine and Petroleum Geology,
2017,80:171—191.

SRR PR E R L BB M, A5 E R AR SRS WIS IT £ R
Foxg B 1 84 3 7 LT . ob [ g
YOO D G,KANG N K, YI B Y,et al.Occurrence and seismic

P#,2009,14(10) : 20— 25.

characteristics of gas hydrate in the Ulleung Basin, East Sea
[J].Marine &. Petroleum Geology.2013,47:236— 247,

LIU L P.RYU B J,SUN Z L,et al. Monitoring and research
on environmental impacts related to marine natural gas hy-
drates: Review and future perspective[ J . Journal of Natural
Gas Sciences and Engineering,2019,65.:82—107.

W BB A B T TR KO R IR R R Ok K R
(1] A AR T20,2018,40(2) : 198 —204.

IIIATAIIOB B 1, YPA3OB P P.XapakTepucTHKH rasonpoBoja
npu Hajanunn rugpatooryoxkennit [ J ], Temsopusuka Bricoknx
Temnepatyp,2004,42(3):461—468.

MAKOGON Y F, HOLDITCH S A, MAKOGON T Y.

Russian field illustrates gas-hydrate production[ J]. Oil and

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Gas Journal,2005
MAJOROWICZ J A, OSADETZ K G,RUPPEL C D, et al.

2103(5) :43—50.

Gas hydrate distribution &. volume in Canada[J].AAPG Bul-
letin,2001,85(7):1211—1230.

DALLIMORE S R,COLLETT T S.Summary and implication
of the Mallik 2002 gas hydrate production research well pro-
gram[ ] ]. Geological Survey of Canada, Bulletin, 2005,585: 1
—36.

LI X S,XU C G,ZHANG Y .et al.Investigation into gas pro-
duction from natural gas hydrate: a review [ J]. Applied
Energy»2016,172:286— 322.

BIASTOCH A, TREUDE T, RUPKE L H. Rising Arctic
Ocean temperatures cause gas hydrate destabilization and
ocean acidification[ J]. Geophysical Research Letters, 2011,
38:25—36.

KASTEN S,NOTHEN K, HENSEN C,et al.Gas hydrate de-
composition recorded by authigenic barite at pockmark sites
of the northern Congo Fan[]J].Geo-Marine Letters,2012,32;
515—524.

CRUTCHLEY G ], MOUNTJOY ] J, PECHER I A, et al.
Submarine slope instabilities coincident with shallow gas hy-
drate systems: Insights from New Zealand examples[ C]//
Lamarche G, et al. (eds.) Submarine mass movements and
their consequences, Advances in Natural and Technological
Hazards Research 41,2016,401—409.

EHSAN M I, AHMED N,KHALID P, et al. An application of
rock physics modeling to quantify the seismic response of gas
hydrate-bearing sediments in Makran accretionary prism,off-
shore, Pakistan [ ] ]. Geosciences Journal, 2016, 20 (3). 321
—330.

ULV 5K R VR IR B P R SRR
#,2014,1(3):1—6.

ZHANG G X,YANG S X,ZHANG M, et a. GMGS2 expedi-

KA LT e 5

tion investigations rich and complex gas hydrate environment
in the South China Sea[ J].NETL, Fire in the Ice (Methane
Hydrate Newsletter) ,2014,14(1) ;1—5.

o SR A R BB BRI S i S0 S R E R
BRARA K& W iR i R SRR EE M 2 = [EB/
OL].2017— 06 —05[ 2017 — 06 — 03 ]. http: //www. cgs. gov.
en/ddztt/jqthd/ trqshw/zxbdshw/201706/ t20170605_4315
29.html.

rh e AR SR A A e AR B F T R AR SR B B R
w2 800 2 M % # [ EB/OL].(2018—10—18)[2018—10—
18]. http://www. gov. cn/xinwen/2018 — 10/18/content _
5332157.htm.





