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Characteristics and controlling factors of submarine fluid escape in Tethys tectonic domain
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Abstract: Seabed fluid escape may significantly change the seafloor topography, resulting in some geomorphic features such as pockmarks,
mud volcanoes and cold seep plumes. The Tethys tectonic domain, the most hydrocarbon-rich domain in the world, hosts substantial fluid
escape-related structures that can act as good indicators for offshore hydrocarbon exploration and global climate changes. Based on previous
researches of major sea areas in the Tethys tectonic domain, this paper systematically summarized the characteristics of the seabed fluid flow,
which shows that the seabed fluid escape activities of the Tethys tectonic area are mostly distributed in passive continental margins and back-arc
rift basins. Seafloor manifestations of fluid escape including submarine cold seeps, pockmarks and mud volcanoes, are widely distributed in the
Mediterranean Sea, the Black Sea and the South China Sea, however, massive carbonate-related structures are the prominent seabed fluid escape
features in the Persian Gulf and the northwestern shelf of Australia. Seabed fluid flow is a dynamic process in the Tethys tectonic domain. The
main marine and geological factors controlling fluid escape include active faults, sediment overpressure, seismic activities, sea-level changes,
tidal activities and seabed landslides. Fluids are sourced from different intervals (thermal, biogenesis, and natural gas hydrate decomposition) in
different sea areas, and the migration of fluids is mostly through fault planes, mud volcanoes and gas chimneys to the seafloor. To summarize
and establish the model and theory of seabed fluid escape, it is suggested that more attention should be paid to the investigation and detection of

the development areas of the seabed fluid escape activities in the Tethys tectonic domain. Moreover, the further analysis of the mechanism of the
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fluid escape-related geomorphic features, as well as the marine and geological controls in the special oceanic regions will provide basic support

for the subsequent research.

Key words: Tethys; fluid escape; gas hydrate; oil and gas exploration; cold seep
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Fig.1 The distribution of Tethyan tectonic domain

From http://tethys.ac.cn.



4145 5 6

AR SCT, A8 A B ST AR T SR IR O A i 3 S R R A ] PR R 29

B T ELA L M 56 Y R LR A M, o
S W L P R MROK R WP L A i
a5 R VROK G M B 7 7T B . BT AR
IR A TR R 2 1] (1 B350, 1 20 b 4 o i A ot
F 701 kT 0K il 0 ¢ 0 T 5 5 490 52 0l
$5 i 111 060 T 2k T P 7 07, R 0 s L
A7 1 4 RV ER S, 7 M e 300 5 T K0 B4
K i I K s A B 30 o 1 2 2 o
B LA PE K, A R, OB DU B R 7
VB TR A A K, T EL7E RIS URUE L T K
A B AR AL R, T RO R 1046 2 P A B
R BR 00, DR 1T 2508 B I R

b 25 P D R B R T DL P i
FRTF 5 R 0 T TP 4R e A 6 8 B
Y 0 B A A O T R B T R %
RS, A B 2 T o P T A A,
FITIT, I T 76 B 07 ¥ % Bkt K 803 < 1 81, 76 22
LA R IO, — T LIk, M R I R
B R T 40 85 o - M v o AR, AR, AR
i P 19 J 5T A A B LR B
R TT 2 BB X B, U S G b 363
VAT AT TR R B, WS R BT R S K,
AR AR G TR 9
YEFF 2 b T R0 B, VROK T VU B A A
RV IL ML X, R 7EBRIT O 2 FUB R 1 A E
BRI TF

R0 4 BRI T R B A 0 R e
WS, WA IR AR K A Y S ML T,
TSR, T SR K A 0 T 4306 W )
W, R RIS T T R S KRR KA
I (RSBS00 59, WG R B, ¥ 5 AR
TR T A L 2581 I S T 2 % 7 T
SR KA B X 0020409647, S 8 A 3
20 5 TR W K KR KA 4 A 2 [
HI, 7K A 0 2 i S 04 J2 5 PR ke O e
H LIS FE M RO R B AL R 1 1

2 IR AR IR T SRR

AT BB AT i T BRI R B TR R, 5 TR
AR b 3R T Bl R AR A G A H2 18 2 Rk
JER T AR 2 388 % B A A 23 I 3 MO TR IR M A
FERGYE KA BRYTAE, T H 23 %5 965 % B 3T A9 A= 40 4k
S R A — R B, AR FAERRIRER A L B
TEVR A, 0 S A AR R iR i 2> e L B K A R M

PRFEE,
21 B

U L1 2 240 R HE A 74 B A
P PO 0T 20), S B VR VO
0 VU, 5 R 5
I VO JEE TR B 8 L £ T L 53
7, o S R AL I 2 B, A
IR S 1 95 b 6 3 6 R 94
KA IR R IF £ T4, JEAE S 4, S
A B Y B S ) i R Tk
i S TR L -

R 100 K LS 5 FLH T R 1R 2,
5 0 R SR T, B L0 R LR AR
KA PR, 0T B A RS R — R #
E VR B 0 BEU O, AT T B R SR
BESE ML 056 T G 2L 9 2 UL ) 2
HEFT TR A MRS, — ik 2 B4 3 R 4 61
A D 04 DR S J5 0 5 B T
e, 0 O, SRR @ 3 K i
B0 B 1 H RS 5 P A K 2 M0 90
LI I8 A1, 7 I 9330 S T2 T

e K 1L B TE B, 10 S O]
22 W

JBR TT— M % 415 38 o AR Bl )2 3 B AR AR IS
B U i UYL 47 ph 25 /1 2b) , R IRDE | 6 15
KA. HER AR LARNIES, 52
e RATGE LT oK, REERTIE JLA K, BT H Al
S BE ML B, AT A W R E RS, R BT
Al RE 2 R FRIE BROIR A, KBS ) A SR N 18 0%
B A (B) BICPE E  Z a]Ah TR BIRAR S, 7
St E VR 2 HUX, ik oY R S AR
W 2R 3t ) S A BT B IR ST . H A King I
MacLean! & I JiC R IT LA oK, BRIT 1B i — B 9%
VA PR 06 30 i A ) 2 P D 3 S T I IR 2 e
A 76 W VR TR vh ) R AR SOK G W & A 4y i
ZE SR /N TR S oE 0 /N I =% 7/ R LI RUEAGT
RE S R TIE J A — FhoIL ], a0 A 9 K ) 7 75 6 KBty
ST R A B SRR,V SRR BT X TV i AOR
KR IK A WG WS RTT A LA K g s b Jog ¢ 3 wiF
FEAAEEAG FIEH, B AR T RESENIL
TR B0 7 5 2 AT e i AR R RIS FE R 42 1 770
TE & 5 2 b IR BRR BT 1) U AR R 15 P R R AR ) Bl
A, ] BE R A I 7, — S hF gy R B, R L RE K



30 YRR M J5 5 56 D0 20 b TR

2021 4F 12 H

B2 o R AT A 2 26 R A
AR YE JAL L, bIRRILY, c BRI A Y, d IR IE ™, e LM RETRY, LIRS VE SRPLIR IS

Fig.2 Fluid escape features on seabed
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Fig.3 The tectonic setting and distribution of fluid escape-related features in the Mediterranean Sea and surrounding areast® 7 10107

a. Zannone giant pockmark", b. Kazan mud volcano®.
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Fig.4 The tectonic setting and distribution of fluid escape-related features in the Black Sea and surrounding areas!*> %'l

a. mud volcano'”, b. the gas bubble escape from the gas vent®, c. pockmark™.
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Fig.6 The tectonic setting and distribution of fluid escape-related features in the South China Sea and surrounding areas!'®*" 7 '

From the geomorphological map of the atlas of geology and geophysics of the South China Sea.
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