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Characteristics and genetic dynamics of mud diapirs and mud volcanoes on the western slope of Okinawa Trough
schematic geographic map of studied area mud diapirs with different morphology in multi-channel seismic section
LUO Di'?, CAI Feng'?, YAN Guijing'?, LI Qing'?, SUN Yunbao'?, DONG Gang'?, LI Ang'?
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Abstract: Submarine mud diapirs and mud volcanoes are of great significance to the study of deep sea geochemical processes and global carbon
cycle, the exploration of oil and gas hydrate resources and neotectonic activities. In this paper, the characteristics of mud diapir and mud
volcanoes on the western slope of the Okinawa Trough are described and summarized with the geophysical data of high-resolution multi-
channel seismic, sub-bottom profiling and multi-beam bathymetry survey. A large number of mud diapirs and mud volcanoes have been
observed on the western slope of Okinawa Trough, mostly in the areas with strong fault activities. With the movement of mud diapirs and the
migration of methane fluid, mud volcanoes and gas chimneys are commonly formed on the seafloor, mostly on the upper part of mud diapirs,
with strong amplitude anomalies on the two wings and low frequency inside, which proves that the formation of mud diapirs and mud volcanoes
are closely related to methane fluid activities. The dynamic evolution of mud volcanoes and mud diapirs on the western slope of the Okinawa
Trough mainly includes three types: the weak structural zone formed by regional tension, the overpressure and buoyancy zone caused by rapid
deposition, and the type formed by fluid driving.

Key words: mud diapir; mud volcano; high resolution seismic; fluid migration; Okinawa Trough

YRR R A0 e K 1L B AT A ) B HE AL il 1R B R AH I A W 2 AN R ) L a2 B8, P Ll L T
(9 % T AL R AL, AR IR BE | MR e s TN RE Z b, TR )= VR iR e A i B e 25 B B 1 %
TETE IR RIR 1] L 38 B8 TR 1 00 L JBAs i, = IR )= o R 2 B R AN Sl i BUAE LAB AL 3
TR VR AR R B 45 2R o PR R O TR A e TR SN TG AR AL DX, A b 2 L T
PRpa) B AR A T R A A, M U R e AR ST 9 0 e g T R AL AR, D g 22 g A AR 4

BENTE: E K A AR S b R A K A S ST E B A R £ R R R (41506085); [ M 5 1 A 0 H
(DD20190819)

TEE B 3% (1982—), 2o, RIS B, 2N 45 B b ER Y B X K AR SOK & 5T, E-mail: luodi0927@sina.com

BIREE: 2R (1965—), I3, 5L by, EZ N IRIFM Sl <M BT 5%, E-mail: caifeng@cgs.cn

Wis H#A:2021-04-09; 2B B #A:2021-10-09.  FEAK G 4R



92 T M S5 5 1 20 M S

2021 4F 12 H

AT — S8 A A A A T 77 57 3 DX, T R, o [
1 T UK Pl A M L BRI 2 M A M X

TR YR B R AN AL BoAT B 2T 9 3, T
JEE R A K i Bl A A DU e o E B R 2R AR, =
A Vot e i 0 T R YR, 0l L Y IR A Y
Ek i M 2RI A A EEAE L. B
S PR Ak 55 8RR AT JC AR HE A B il ORER 2R
ORGP BRI BT IR A ) E AR TR
JEE e L AR JE R I 3 i] BE 2R WA A ARl | 3R 1)
LN B B AR AR YK L 1 Sl = R R
WYIAR SR, R & 2 S AR s

i A L T R AR TR R A 2 (1), B
A AR R 0 5T S, S — D B B A 9IS
JEFEM . FAR eh R A PR RE A JE Il B A2
A2, (E TR TR A Bk BN, X T b
28 T M 0 RS R A 9 KL A B G T AR G B D
UTAFR, TR ph g A VU R S AT T 2R | TR
JR R | 22 W AN B BORE 25 1l o)A A, g TR A BT
T 1% DX R RE A8 L A RFAE B o A A SR AL T
B R A

1 HoJFRT 5

i 4 P R A7 RNV A R TP 3 A R BT 2R
W&, AT LIR, b PP AR R 1 DY AR o, BR
P M B o) 2R 55 5, BRERSIUS I AR 3 3K W K, 2 —
NG EN, i T BN GMPshing zm, kT
Rl 24 A T 0 463 I BE 2o v 288 Vi R 114 94 348 il

> nwakin
- v nepkig || 8
oO_iso sookm % W R | ma | |

e 5 A0 RG24 AHIE , B4 ARG K40 2%, 2t NE-
SW i) §IHE £ R o0 A, LT ¥R K ki 242 1o VA A4 R A%
AFBE, SRR AR ] vl g VA A AT . TR AR AR
DI A 3 A8 3l te B am B, VI MUY 5 2%, M g 2
ZRE, B LR E — R PVRRIR Y M TR i, Wi
WRA W ER AR WRHR L | YRk LSS, i
R 32 0 B RT3 RN T S5 PR S b3 BT, Jmy
KB K ERERMEN . KB ARE I I 2 ] 5k
PEIEWT 25 3 & &, 121 IR T BB BRIk M 5, ¥ IS
HO 3 BE K, K IRAR A, ST L, R Rl K
24 150 m, F8JRCF Bk TR i 2 000 m.

ORI & H AR B NW a8 W W 24, AP
I M R Dy 2 0y DR L, v A ) A b L
3 B, AN RIS B4 3 16 sl A AE 22 7, R R [A] /Y
P RRAE o A6 B A v B gk 240 FH T i 1 v b
FEI K — ZR 5 B X b A b R U 5K
Z446 T R R Y, S L X R AW R S
w4 M A 32 B & B NEE-NE., NNE-NS Fl NW [f]
3Z{Wi%4 . NEE-NE [ Wi 24 5 38 = 0, 5104
PRAR K T 2l A O, #5 0il  B AR TR 3 A 42
NNE-NS [ By 24 3% Bl Ry A5 A7 3, o o 238 Vi A8 100
TS H B e A i — A hr A B . NW o) W SR D A
A1), H R E AR KR & E W ONW [ B R R
I B, V)0 i BR il NE [ Wy 2424, J& 7K 728 18 Wi
NG5 = S ch 1 T

R RS TTAR T BRI SE 2 AR )E (K 2),
FEEFHIERZRME, 055 R428s . WHgmm
B, S TiRN £ 288 iR Ul

B fl
— %k
Yoo dA

K1 wrXaE R
a. WIS DX A7 B A v 2 3 R 5 408 DX T 2RI Y, b, T2 X 22 5 SRR IR ]
Fig.1 Schematic geographic map of studied area

a. location of the study area and faults map of Okinawa Trough and adjacent areas''*), b. Multibeam bathymetric map of the study area.
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Fig.3 Mud diapirs with different morphology in multi-channel seismic section

a. conical shaped mud diapir, b. mushroom shaped mud diapir.
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Fig.4 Different scales of mud diapirs

a. deep buried mud diapir, b. shallow buried mud diapir.
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Fig.5 Multi-beam bathymetry map and sub-bottom profile of the first type of mud volcano

a. multi-beam bathymetry map; b. the sub-bottom profile crossing the mud volcano, see Fig. 5a for location.
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Fig.6 Multi-beam bathymetry map and sub-bottom profile of the irregular mud volcano summit caldera

a. multi-beam bathymetry map; b. the sub-bottom profile crossing the mud volcano. See Fig.6a for location.
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Fig.7 Multi-beam bathymetry map of conical mud volcanoes

a. multi-beam bathymetry map; b. the sub-bottom profile crossing the mud volcano. See Fig.7a for location.
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Fig.9 The sub-bottom profile showing details of the mud volcanoes
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Fig.11 The largest mud volcano in the studied area

a. and b. are multi-channel seismic section and sub-bottom profile crossing the mud volcano, See Fig.11c for location.; c. multi-beam bathymetry map;

d. instantaneous frequency profile.
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