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Fig. 1 3-D seismic data acquired by the high-resolution 3-D seismic P-cable system( modified after [14])
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Fig. 2 Sketch diagram of the high resolution 3-D seismic P-cable system(from [177])
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Fig. 3 Internal structure of a gas chimney (modified after [97])

a. Seafloor amplitude map of area A showing location of seismic lines; b. Structure of gas chimneys along different

continuous seismic lines; c¢. Time-slice map of different seismic times, number 1, 2 , 3 and 4 represent the different levels;

d. Structure of a gas chimney along crossing seismic lines



3T AW RARYL 55 5 20 R = 2 R M 72 P-cable 540 1 J 225

I 2..02 s B 10 600 m 5 AR 0 B VR HE R BT 0T 2 45 08 1 3 3 5 e A K
R ST P M T A TR ARG MR AT UK & M M G 3% 207 369 36 3 i
TR R 5 3 TR B BB RO 49 7 2

. o 0. H TR M5 M It 0 % 7 I
22 RAUPEEHMICR RATHE W T T B PR R O e

R L SR AL T B A0 PR A S BT T oL 8 7% 0 2 9 2 o L 0 0 12
T RSB B TR L1 = 2 RS T % A A A T8 ol 9 75 B 2 B 26 B
Y AL T R MR AT I A A% (7 D

(a)

BRI g gt

0.5

0.5

TUARTE M
f=1
©

1.1

(b)

i Bx0 Bl
R R T

AL ED2

Bré2 BES  ammmprsms
BRI AL /

4 R 8 L b 5% R b J5T i B 45 A L (o Sek 27 )
a. P-cable Z2 4t R 42 I 4 HCAY — 2fk b 7% 52 S 390 TR 95 O JRR 7% T R FE U Ak L (MMIV) Fl— AN BRI ok Ll (BMV) 5 b, 3 ke LU s i i A A =X /&
Fig. 4 Seismic signature of a mud volcano and geological interpretation(modified after [27])
a. An inline seismic profile extracted from 3-D seismic block by the P-cable system,

MMV and BMV are imaged on the seismic profile. b. Formation and evolution of mud volcanoes



226 T T 5T 5 58 I 40 L 5T

2017 4 8 A

2006 A7 40 Jal R 2 1 S8 K 2 1 KL BRI B VG b
6 2t 97 925 9 R 9 J 1l IX 3R] i P-cable £ 4t R4
T R L S b R O L bR AR T A R
T RFEVE K 1L (MMV) Fl— A I 1 (BMV)
) b 72 25 K (TR 4 o AR H0 1t 52 i S5 2 R AIE » A4S 8 2k
B R T B AE . R SR A 11 &k
THFE R AR A AE N K T AR 4.4 H 40 in’
) Bolt S M AE S 72 VR, 7% U549 %3 il 30~ 350 Hz,
a4t &R ok 120 Hz #4{E 5 f# ] Geometrics Ge-
ode 24 fE M fiff I Mo 72 ic 5% &R 4i. fff ] Konsberg
DGPSER ML R G, o tE WA i 88 R E
DGPS K&, SAMIFAR b4 % — 2 AL R & iy Al
A N R U R BRI AL 12,5 mL B
SERH 56 £ AE HEN 9.95 km X 3.2 km 1Y
YR TIX R R EH RN 3~4 m, KF
Iy PR 10~15 m 7,

A 1l 52 B TR bR — R T R 1 P S R S R

R

AEARIE S  BR T A AN B 5 T A — L8 P98 K 1l 1)
T 11 Y L 7R R T (B A, B 5O RAAM . FEBE R AT
e 1L TH R OBURE A B 0.5 ) HTHE R L) T3 AL
FEAERT 0.3 &) W TSR TIRMZ . 730 B T
2 F10.6 km BLARAY Y& KRR (P 4a) o M52 &) T
R R B SR PR 2 O ¢ SR E R T A R L T B AL
TEVE LT Bl E 3 - Bl i 7 9 K L i 2l 9 1 #5400
HUECAE AR KO DU Z T (& 4b) o il i M 5= F I
PSR RE T 4 I8 Ll BE R T 3 . AE 1) b
BRERA R S S A S EES R CLA Na TR F
i R UITE I R ATV LR A A — A R R A 7
o BT  FOHT G 3h 00 A A s AR TR T — A
HbHE S5 A (8 4b) o L7 A0 il 5 0] 1o s KR ) T IS 4E
U8 S L LG e Ly il e A iR (P 5D . R R AE
IR R Y8 I 1L 73 A (9 5O DX N o3 A Al 30 24>
ANTRI R /AN B9 0 LR B ATTARRL AR 5 30 AR ] R
RETE SR oK B [/ — A I,
BERAEE K1
MR = /X

XA IE =

5 NI A LA R ol TET b ) = 4 R T I A ScikC27 D

Fig. 5 3-D seismic of a mud volcano at an erosional surface D2(modified after reference [27])
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PROGRESS OF APPLICATION OF P-CABLE
SYSTEM OF 3-D HIGH-RESOLUTION SEISMIC

ZHU Junjiang', LI Sanzhong'**

(1. Key Lab of Submarine Geosciences and Prospecting Techniques, Ministry of Education,
College of Marine Geosciences,Ocean University of China,Qingdao 266100,China;
2. Laboratory for Marine Geology,Qingdao National Laboratory for Marine Science and Technology.Qingdao 266237, China)

Abstract; The P-cable system of high-resolution 3-D seismic has been successfully applied to the researches
of submarine gas hydrate, reservoir mapping and seafloor geohazards, especially to the internal structure
and spatial distribution patterns of small targets such as seafloor gas chimneys and mud volcanoes. The P-
cable system can also provide accurate high-resolution 3-D seismic data for ocean drilling site survey, espe-
cially for site selection and drilling time estimation. Comparing to the long streamer 3-D seismic survey
commonly used by the industry, the P-cable system of high-resolution 3-D seismic is more flexible and easy
to users. It is simple, fast and economic to marine geological and geophysical researches. The detailed de-
scription of 3-D structures of seafloor gas chimneys, which is usually done by deep diving, can be made by
the P-cable system as well and thus the P-cable system of high-resolution 3-D seismic may be used as a sup-
plement to deep diving and a strong seafloor mapping tool in the future. In this paper, we presented some
real cases on the application of the system to the internal structures description of seafloor gas chimneys
and mud volcanoes and their spatial distributions. We suggest that the P-cable system of high-resolution 3-
D seismic be applied more often in the future to marine geophysical survey, specially to fine marine seismic
investigation and associated scientific researches related to submarine gas chimneys, seafloor mud volca-
noes and slumping slides in the areas of continental slope.
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