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Fig. 1 Geological model of mud volcano
oo MEKEE ;0 — W E I 50, WIRZ WK E L p — W K1LTE
B P R R s D WK UR B sh— P8l
0 Sea water density; p,—sandstone density; p,—mud density of
provenance; p.—density in mud volcano channel; P ,—deep

overpressure; D—depth of sea water; h—height of mud volcano
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BRUe 1l AR FBEHERICE 35 500 7 v, K G S
23 el U R RE AR 22 A (Dimitrov, 20025
Kopf, 2003; Sauter et al. ,2006), #4h, I8 k17
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e kL s 2k B A B B 9 (Murton et
al. 2003 ; Zoporowski et al. ,2009), HHMEIR k1L
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fife AL PR o ) O R T T | R 4 K OOME R B R
247

B Sk U R 2 [ R L A SO TS M P Y A
SRR L T IR U8 SOl B B4R A A R K
o T SR AEAE B T LR SR LR B T,
Fr e 9T ML ) 55 3245 DR 3R 48 s 1 K <
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Fig. 2 Seismic profiles of southwest Taiwan basin (modified from Chen Songchuen et al. ,2014)

Ca)— R 15 76 ¥ B R B 19 D8 A L i b 7 J50 T C F2 0200 5 (o) — % 77 75 5 B ARHAE b i 98 i 4 3 T C R 280 5 (o) — & 77 78 i o R
R U KL B 3 R TR R 20 5 (D — 2 A o 3k 3 A D8 KL A 3 D T IR % 20 s KO R e 48 5 SB— il 3¢ 3 5 STR— Ahhell
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(a)—Seismic profile of mud volcanoes developed on Gaoping Slope (inline); (b)-—structural profile of mud volcanoes developed on
Gaoping Slope (inline) ; (¢)—seismic profile of mud volcanoes developed on high screen slope (crossline); (d)—structural profile of mud
volcanoes developed on Gaoping Slope (crossline) ; KC—Gaoping Canyon; SB—slope basin; STR—Ahell Tomb ridge; FC—Fangliao
Canyon; FR—Fangliao Ridge; MV—mud volcano; MD—mud diapir
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Fig. 3 Physical simulation experiments on the formation and evolution of mud volcano in the northern South China Sea
(after Wan Zhifeng et al. ,2021¢)
(a) ~ (d)—al 8 FEAE R U ok LT il i A2 1 H B A5 8 5 Forh (O i E A7 B UD I o1 B0 T 35 B O 52 B 52 6 T8 5 T A0 B /s b 5 1 35 B B 2

(a) ~(d)—Physical simulation results of mud volcano formation process under pure overpressure; in (d), collapse occurred

during crosscutting, and the collapse site was marked in red to present a complete shape

i (Chen Songchuen et al. ,2014),

F 50U BT ke L TR I R A A B T A
W ER & T WA B9 it JE il (Zhong Siling et
al. ,2021) , [A] B T AR B B S5 ) 34 3 A4 08 T 1 4
B YL, AR R DA A IR S 5 R
2 RN K T B 5 e, SE 5 H 60 H AN
80 H I H a4 S LR A MDA L FE W2 H b 2
Vi) FH — )2 i T 19 4 €0 A B 0 A O Bl 22 0% Bl 1 4R R
29 SR A A Y O OB LIS RE 2 B (Wan
Zhifeng et al. ,2021c) . £ G m L0 2 b 09 44
T B A i B R A A B A2
TR AP TR Ml J22 4 1 L 5 A AR R Bk 5
YRR B ()R . A5 R A AR R T,
MR R 78 mm B L AR R BT A )
4 0.3 MPa; 3 2R N 104 mm B, JEF18 0.4
MPa; i 24 5% )2 JE R 130 mm B, JE J1 4 0. 46
MPa. 6B 7E AR 5 P S A A R RS BT
TR a5 J2 0 JRE B 5 JEC RE R 0BT 75 1) 1 R/ N IE
MK FR, FEVTRE 2R SRRk ke
Hb 3 CIREJES) T 7 B R i (1R 3)

AR ko0, B e a2 2 U8 KB U
Yy o LA o (52 B oK 8 B 1) b as B IR e Ll
BEGRER S S A 52 el M 2 8 8 0 R R AL 4
e TR 22 S B RO S KA PILBT A R 4 T
Je i )2 (R 2D Z b B T0RR 56 2 T8 B SOKs 52 e A4
BN B . 38 % H AR U8 Kk Ll I R R
B e kol & B XUURRE R 43 B H b 2 e )
fiE S A R U8 1 B B i W BT il S 3 O A% 1
(Wan Zhifeng et al. ,2018),

(7] IR 3 3 8 LB 45 48 75 8 KL sk 5
A, 32U AR T 5% i DO AL BRI K
FI A= B R 6 RN v SR 3 W RE A T R R T Y F 5 X
S 0B s e KB iUk & LB DT TR AR
3 28 X U8 K LU 0 L BR K 43 A R ke T AR
Yyrb A= WA o7 S 728 Ak 30 sk U8 kL A4 R AR I
PEAEFAAR IS B . W A AR BRER R 4 BT 48 R
AL BB TG B0 55 B 45 X B (4 F PR E LBk
2 8T 0 2 A DA e 56 T i AR L AR R A AH AR
FHAEAF B o AR KL B4R A B 00 ¥8 S8 A ) 1 g )
W7 H 6 95 Ik 3 1 A L
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by 520 B I A 2 i K g Ll iss i) B IR R
(Manga et al. ,2009; Mazzini et al. ,2009; Feseker
et al. ,2014; Bonini et al. ,2016)., MM ki,
A BRI U K 1L T E O3 A TE B e B T Ak A
FER I ¥ #7247 (Kopf, 20023 Sun Chihhsien et
al. ,2010), 52 ERMLFEA 1 /3 X REY ., 7EH AR
VI 2 IX AW 58 45 RUE S T M52 X fih & 9 K 1L i 3
BYVE T Mellors et al. (2007) A AHLIR K4 Z 5 W)
JLAT 5 Z N LA A 2 LA Z 5, e Kl 35 3
Meostam . BN 2013 4 Balochisatan #7552 J5 W
KB N ZE IR B ZE W 383 km AY Gwadar ¥ = T8 i
T— 200 m 9,20 m /= B /N & (Bonini et al. ,
2016), Bonini et al. (2016) i if 43 #7 i F bif %€ FF
5L H A B JE A B T HH R 22 Gk I A L 1Y
R HiL R G S L W W TR G R R L MR R A 2
Je s DAY I Bl 23 2 i

BN T — A 24 0 15 1% BR X (Ma Kuofong
et al. »2013) . 3 B A 30 A i 14 2% B 65 R 90 43 531 A
11~12 mm/a f1 70 mm/a (3% B 1] SEE & NW J5
)iz 3l , T BOE A 5 1 b XA T — b e BE R 46 Y 1
TR . BV IR T 30 R VE R A X A i
AL W2 R B 2. TEQ At
T 32 SN Al 43 3 112 2l Y 5 W 1 22 W ST BT BR
Hrh B S oh 48 M K/ IEWTZ M TE 2 AR
PRI R B OE T WE S0 E GRS, 2002) .

FR A 3 74 Ml DX He A 3 | b 52 1% 3 F b 5¢ 12 3
FRAE 7 1 38 R0 BE AR 365 52 2l 0 ) 37 FRAE e M R A
MY | bR TR R SR 7 1) 45 IR 3R M M (2002)
KB IR 53R 2 DR IX, 6 DR, A1
Hiy DX Ml 7% B AT M52 % B 2R R PG /)N | b 7 4 Bl AR o
VG 555 52 5T B R R TG 3 R I  J]  AR R Y RE
S H R 540 A 5 X7 2 5 A 3K A A S
2 T Wi R Z B GRS ,2002)

5 1 il b e 15 V4 R A v B R B A RO Y g
L 3, HAZ X R A5 & SR AT o TR A e ok
Ly MsE 4 AT R X N2 A= i 8 77 3k A 2% L O HL o i
] RE 2 0l KL Y I Bl 3 R — E S R B DL O
SR BLC K A Y v i L RR L A T AT BE X e k1l g
R B fioh AR FH B M52 04 52 b B R/ BRI L

it USGS #i i # &R H R T R A 7E 515
VG i ) B G B 30 9 3 ) LK b i L 52 AT AR Y )
B R0 63 70 e A S B v Bl b g ok 1 I
S5 0 V1 5 R BT 7 A Y B 2SN ) AR AR DR Tl K L

WM, 2006 4F 12 H 26 H I —3% 6.9 Ui
2 RRIRIRE 10 km, MBS R 3. 05X 10" N/m” | i
JEWEBL By 51. 05 km, B A 647. 14 km®,
WA RN 157 m RIS USGS B 7= IR MLl i« v
B T I Ay S T S TE BT 2 A M R, HL DR W AR
3. ABIESE e 9 T 11 i 22087 )2 70K < 5 m)
617, fIn 90°, W B A 138°, fBeis T B 45 L T 2 5E n]
Sk 45°FN 1357 i 1] Sk 90°, 43 A 11 5 45 A R TR E 1)
(R F WS 22 1 TE 0 ) B AR AR (T )

5 VG i 72k S EL T % DX Sk 4w ik M 7 A
JIRELEE R IR, Hb 7= 5= RN 3= 5 TR BE 6 1E N T Y
P AVARL S P PR VR S 52 908 K R R R BN L A
1 km B b 51E M IE N 22 B, 1= v R
AT Y TV ) AR A B O A 52 TR EE G O TE N T Y
A Ao, B, YRR 5| A 1IN T AR L
BB 110" Pa B, AT AE 23 % 8 k1l /9 35 3h 2 AT
—E W AR .

3 15 Ji) 5 3t oA 3 0 TR B L PSR BRI L T
JEE U8 L A5 i 1A T v 3 FRABE R . M 2 A O fih A 8
PYIE VoAb JiS S LA N QU DR IS
S/ TR kL B S RS ) b T R E Chn R AR
SKE W 53k IS 3 IR A 3 B IR FE T
UG T A A A g S AL Ui K Ll R DX R CH AT g D
Je B Bl YRS TR s M R e A B R R R g A
o TP A RS i L S DR R A0 P e K L O A
bS5 9 A T BB S LA SR B A R SRR it
3.3 BTRBRENLEEXKE W3NS ILIE

MR K LR R 2 M RS KRB RARTKE
Yy B T O KA Y i A 5 Ry e
B F T B AUK &Y R IE B (Dimitrov, 20025
TP A, 20055 95 IE A5, 2006 5 BRZ AR 45, 2005 5 7KL
245 ,2006) ., Ginsburg et al. (1984) 5F — K423 T
KARAKE W) 5 IRV K I 5¢ & ) 8, Milkov
(20000 KA, e J 1l s RAR SOK A W 18 iU 7K
A J62 92 108 BIK S 0 A0 T PR e AR L FE TR K Ll Y A 2%
SARIKAE i F BT S M) K TR A BT IR B0 i A8
RAEHIIE B, 8 k1l B R K Sk & W) 58 9500 1 B
K s Milkov(2000) fli 58 1 4= 5k 5 1 % U8 K LU AH ¢ 1Y
AR EY PR bR 10" ~10" m®,

I —J7 T AE U8 S A ok AR v R R IR A
(A8 T 3 3R 2 23 U K & R AR 2 TR 3
T 7K B 0 B T8 B O 3 22 B U oK & 4y
it (Brown et al. ,1988; Crutchley et al. ,2014; Di
Pengfei et al. ,2014; Smith et al. ,2014), B2
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Fig. 4 Normal stress changes caused by the M, 6.9 earthquake in southwest Taiwan basin and its surrounding

area in December 26, 2006
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(a)—The strike of the receiving fault plane is 45° and the dip is 90°; (b)—the strike of the receiving fault plane is 135° and the dip is 90°; black

dotted lines represent the contour line of 1X10" Pa and the topographic map is derived from Google Earth (after Wan Zhifeng et al. ,2021a)

Vg P T L R M i DL R TR R T K
M (SH-5 1) K & W) Bl AR 45 R R WL 38 20 e IS e/
ekl & & Xk kMK EG W FE S (Brown et al.
1988; Milkov, 2000; Bohrmann et al. ,2003; 7]
W5 ,2010) , BT 1999 4EF01 2007 4EFEPE RS 248
72 Hakon Mosby ¥ Jk 11 W77 g 48 52t T T AR
WUES . TKG W Bl AR 4t R 3 B AR U KL W 1 Ak oK Al
IKEWIRE S T AE D8 KL [ e DX 22 4> ol 67 1 % B
T RARFUKG W fr s KB W) 5 AR 20 A T K
W JH % (Ginsburg et al., 1999; Jerosch et al.,
2007) , FB3 w7 BEAT T Bl ZROK A )RR i D
SEE K L T PR R BE e B A R K A
Yy o3 A, TRHORE T B e SR HY IR T 2 ok
B YA B I SR R AN R OK G 8 BRI R
(Ginsburg et al. ,1999),

i P Sh 27 B IR IS RE /e Sl 5 KA
IKE W MRAT 1) 56 ZR W ST T2 BEAE T - b sk ) BRI 53 A
KGRI R 2 B AR B ik
G YIRAE)Z LR T R S i 2 v BORE 43 1 DL
YY) 7 5 b 3Kk A 2 R AR KA WU o B 55
(Ben-Avraham et al. , 2002; Bohrmann et al. , 2003;
Franek et al. ,2014; Chen Han et al. ,2015), #RTf %
VI RE /e X L it A8 g 2 3 A o i S X KRR K
BV RUE ) Sh AL R BE R R o R A A DR R/
ek L) 432 B s = A T AR B B, DA TR IS RE/
e Sl R AL A R TR IR SR G W B A i, 16 4 e

JRERE /U8 KL g $A i A 22 51 R R AR SOK B W4 i
(Milkov, 2000; F Ff7U&%5,2010; Wan Zhifeng et al. ,
2017) o AR — N PR Ab T 10 & A AL 7 o 1 4 ik
EFHEI B B f5fe 2D XoF 8 I RE /U KL A B Ty A o AR
(0 5 B FTE e LA 28048 s TR IR /908 Ll & B XK
B B TRAT HE A, JC 7R A X6 b X 0 SR PSR / 9 ok
& B XK G Y5 EPE 5 R

i X £ VY R A R L B R OF A
Ji A B DU 5 R 2 WL AT A R Ak e K R '
DR T A e BT 2R 5O Bl ) A 4 A T
SR ARAL TR T 5 3T 2 B R G AL PRI AR
)2 I (] 5 = s ) A A L 48 s R IS R/ )8
JL A AR T XK & I8 5 0 A i 29 06 &%
HEST R RE /U8 I A AR S R R B R K A B
KA PF A (T 22 HE AR R R IR RIBIR B K IR E
XK G W 3 25 AL B, Sy B T K A W0 oE S B4R
P AL 06 T BRI
3.4 fEBRIRANLBHEE

Kopf(2003) i i Xf 0 58 £ 4 9 e o 7 A 48
G A ot e K LR B 90 26 B E L IR
e e O HE RO B Rl AR R N R 22—,
SIS H E A . Dimitrov(2003) f4 5 4 BRJE K 11
B B e HECE 8 500 JT t, Etiope et al. (2004)
T YOGS B ZE T s AR e ok Ll Y B R R AT TR, FE
t BT ZEFE 5 BT A Y 45 10 3 iy D8 ok B AR HE L 0. 3
~0.9X10° t H ¢, Etiope et al. (2004) X% % 5 Jg I
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e L AE Y BE Sl g EAT TR, FSE X 2.3 km” RRAR
2/ HE W BE 1200 ¢,
(2004)%F Chung-lun Y& K LIt (100 m*) AR B U

AT TR A B 1 £ VS XU KL 1 B A AT A
HECFF %€ 29 t, Chang Hungcheng et al. (2010) %t &
5 M X Chishan Wi 247 1998 &t B BEHERCHEAT T R
I —4F B sfAGORD It e A L 32 T 23 19 A4 e Al H
ot il A Bk Bl B Y 0. 1% ~0. 2%, Sauter et
al. (2006) LLEHT 7K T P25 SEAR LA S sk Ak 22 07
B0 T Be s W - T A8 S2- LR AR g 3 Hakon MOSby
TR UE L F e SR HE G AT 1 A DU 3 BT 3 3 % 1A
JO& SIS e 3 A A SRR 2 0. 2 mol/s@i
FEl 4 0. 08~0. 36 mol/s) , X Bl & bk & 47 2= D FH L
A B R Rk

Ve K 1L H e 8 T S — > B AR & AR IR N

ZHIER T BN, SR, 2 BRYE e g H e —
ANFETA BREE A DR SP AT, 15 B VR RS IR 38 2o )
VG U KL 1 i 351, T T Y e 32 T W DU S 3007 Ja 7
KL o 98 T F 9 B 28 T L 6 1 ket A Y e 1 e R
X AN SE /Y BT R 58 B AT E B R L
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Abstract

Mud volcano is a mound structure formed by the eruption of underground muddy fluid to the surface or
seabed. Its formation is directly related to oil and gas accumulation and gas hydrate mineralization. The eruption of
mud volcano can easily cause engineering accidents, and with the diffusion of a large amount of methane
gasalso aggravates the greenhouse effect. Scholars at home and abroad have carried out many studies on
the development, geochemistry and geophysical characteristics of mud volcanoes. However, there are still
many controversies about its formation mechanism because the triggering factors may come from fault
activity, earthquake, overpressure, etc. The heat transfer law of mud volcanic fluid and the control effect
on hydrate formation and dynamic distribution needs to be further studied. At the same time, the carbon
emission from mud volcanoes in the sea area is also a geological problem deserving attention. Therefore,
we suggest selecting the typical mud volcanoes in the southwest Taiwan basin in the north of the South
China Sea to carry out ocean drilling, to obtain a series of parameters such as the tectonic environment,
sedimentary background, temperature and pressure field for the development of submarine mud volcanoes,
to reveal the genetic mechanism of mud volcanoes, to establish the oil and gas leakage model of submarine
mud volcanoes, and to explore the impact of the thermal action of mud volcanic fluids on the formation and
distribution of hydrates. The research results have important guiding significance for the exploration and
development of oil and gas in overpressure sedimentary basins, the research and exploration of seafloor

leakage hydrate, and the analysis of neotectonicactivities and geological disasters.

Key words: submarine mud volcano; formation mechanism; hydrate accumulation; carbon emission;

southwest Taiwan basin; ocean drilling



