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Abstract: The Makran accretionary prism located in the northern Arabian Sea is formed by the subduction of the Arabian plate beneath
the Eurasian plate in a northerly direction at low speed and low angle, and there are abundant gas hydrate resources in the accretionary
prism.Based on the high—resolution multi—channel seismic data, sub—bottom profile and multi—beam echo sounding data acquired by
China in 2019, combined with the former investigation results, this paper discusses the shallow and submarine identifications of gas
hydrate in the Makran accretionary prism. The seismic identifications mainly include bottom simulating reflector( BSR) and acoustic blank
zone.The topographic and geomorphic signs include submarine pockmark, submarine slump, mound, mud volcano and cold seeps
system. The water body signs mainly is flare. Gas hydrate samples have been drilled at the stations with water depth of 1000 m and
2900 m respectively. The abundant hydrate identifications of Makran accretionary prism may be related to the low velocity and low angle
subduction geological background, which makes the hydrate identifications in this area show the characteristics of active continental and

passive continental margins. Based on the distribution characteristics of identifications in the study area, the anticlinal ridges and
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theiradjacent areas in the central and western parts of accretionary prism are the gas hydrates prospective areas.

Key words: Makran accretionary prism; gas hydrate; seismic identification; topographic and geomorphic sign; water body sign

KIRFIKE W2 — P i B0 T AT R U, o3 A
IR, R AR I B AR R BB R, 7E F2 3 Kt L
xRN Bl K il i % 1 22 B R 3 Bl T AR X IR AT 3
Al o BATHEAR TEE b0 %) B2 5 == 14 AR B R SR (1Y) 3 3
KGR GIAIT =), A3 LABR LA 5 5 B A
B (%) B BT i A, VB AR IR R 25 Wl 5 1
T AE A , R 22 Sk ek A 7 O DX, A ) R
B IMA, SRTMT, 384 Ry 17 52 5 22 38 A 4L
1 RARSOK G ot U5 B A A I A JE R M

B o 24 B AR B D R R A A
KGR Z 212 K, 1993 41 1997—1998
A E LT HH G A 1 [ R A9  Sonne ™ 5 PR AR AT IR
2007 4 1l [E] ¥ J& fY “ Meteor” 5 18 2 i ¢, DA K&
2018—2019 41 [l H T 0 2 Jay ) 4] g 3 b o 8 A
Jr St ) Y B B S A K S A L By L B 2 VA
RILT 5 AR B0 B SOK A WA AE B UE A
(von Rad et al.,, 2000; Kukowski et al., 2001;
Bohrmann et al., 2008; Romer et al., 2012; Zhang et
al., 2020;2021) , 1fif H. 2007 4E7# EYE /K 1000 m Al
2900 m WY 2 A~ b A7 43 ) 4R BU T K & W A
(Bohrmann et al., 2008) , ¥H WS4k 580 (4 JL 47 3H 41 i B
T B IX KA BG4 A XK 200 km | BE 100 km | J5
600 km, FFXF B 5 = 34 A BLK A W 19 43 A5 5
FREIRA M EATSE , Grando et al. (2007 ) X HAZE 7
2RO BT AR S s RS T T ST, $RE
“ TEREEST KA s 2 BIURT E E Az
T 2 9 1 VR S A2 IE W 2 5 15 Smiith et al.
(2012) FIZEHEIAAE (2016 ) 2B #4 3 1 F 2 5 g 22
R B R AR SOK B E# H &; Zhang et al.
(2020 ) Xif EL 56 H7 HH B o 2% 148 A B 1% JFC R A s 2R A T
T AT AR IERE U K S (R4 15 5 3
JEIERME R B T E A, X KA W )RR S 4 A
S IR

AR 2019 4 Hp [ 1 5T A R T M I T b
JRIAE JR) < g v b R 5 R A A B 2 B R
IR A 1 1R 43 HE R 22 38 b RR TR | v b )2 5 T
22 U RO R B | 45 A LAAE B9 R A A, 7R 5 5 2%
SR H R AR SR A W AF () b 7= R 0 3k |
TE SR R & KA & A 2 R R E Ak, IR

PHHRRE XS K S B AR S, S 544w 1 Rz
KA YRR BRI | o R G Y T S fe it
ELRITOR

1 X 5

B 2 A ST T AT AT VAL S, S Ak BRIV AR
e BT A B R ED BE AR B i 22 AR (B 1) | 2 BT
TR LUK (2 4 em/a) AR (<3°) db iR o
SRR A B 2 I B Y 32 3l fili 2548 i ( Demets et
al., 2010) , A b e 0 fe 52 2% i 15 A2 B2 ( Gutscher
et al., 2009) W A B[Rz AR AR B I b & 2B AR o
(Arthuron et al., 1982; Ellouz —Zimmermann et al.,
2007) , 1 38 A4 K 29 7 4 F 4h 8 tH ( Byme et al.,
1992) , B A B2 5 ARG ] B A, ZK I 200 ~ 3500 m,
KR L 5 R LR BT, B850 22 38 A B
BeAE WG 2R | 9 ] 149 i 33 0148 T 1 2444 B ( Grando,
2007) , i3 w00 o3 o b Bl 3z | v it 3 R T Bl 3z (&
2), T Rl A 3 (R R R E R IS &
FUAR I o223, AR 1T 2 60 T 1 B3 5 R T Ji 2
6], 7R V[ 40t v )2 S B+ P R Tl G R P ) AR
T BIPE 2 7 9 55 119 722 A6 35 (Smiith et al., 2012)
PG A= LR B ARV 10 9 AHA (anticlinal ridge ) A7
TA AR MR AR B S EZ M
R4 ( Ellouz—Zimmermann et al., 2007) (& 2)

Lo G A BT I R R R R, TR R T D
RIHAT AT 2 5 T BT A R B B B, (K T
B — BRI AR, A LS & R A SR T, N
R AT T LA (B AR, 2019) , A
DR TS g . LB g fss U & 55 e kit
HIE A 3K 7 km DL | (Grando, 2007 ; Kopp et al.,
2000) o HiEr tE—r dr gt TOK TR A 8T R
KR FELANR LA N L ER D e e I TR
e o T b )22 5 3 vh B2 RO R B, R 241
HURATEBA TR %, & EF M i ot —
S5 DU 20 Ay B [k 40—l 31 O, 3R 3R e A2 v e o
ISR & (B ,2019) , BT IX HLJZ T LAY
FEUtBUR 3, BRI 3, S A e, H A
BT IR AR R (DT AR R 3A 400 m/Ma
(Abid et al., 2015) ) ,



542 51

RIRAT : BT R AL PR 5L 7 22 B E LR AR UK B W R IR U b ks 29

24°N 26°N 28°N

22°N

54°E 58°E

B 1 BT 22 B BRI 35 13 B (45 Kukowski et al., 2001)

Fig. 1 Tectonic map of the Makran accretionary prism

o ERBRIR L E

TEE R BUPRAU B

O R E YR E

P2 B e 22 B A A3 R (Pl el 2 BSPIAR RO T ARG 3K & A i (7 B 6 Bohrmann et al., 2008)

Fig. 2 Structure map of the Makran accretionary prism
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Fig. 3 BSR characteristics in the Makran accretionary prism
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Fig. 4 Characteristics of patchy blanking reflection on sub—bottom and seismic profiles
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Fig. 9 Characteristics of submarine mounds
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Fig. 10 Characteristics of submarine topography of mud volcanoes in the lower—continental slope
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Fig. 11  Characteristics of mud volcano in the deformation front
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Fig. 12 Cold seeps and associated carbonate rocks and biological communities of the Makran accretionary prism
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Fig. 15 Plane distribution map of pockmarks and mud volcanoes in the central and eastern parts of the Makran accretionary prism
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