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Seabed pockmark formation associated with mud diapir development and fluid
activities in the Yinggehai Basin of the South China Sea
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Abstract: Pockmarks, as a sign of gas and fluid seepage on the seafloor, are widely distributed around the center depression
and Yingdong Slope area of the Yinggehai Basin. The area of a single pockmark may range from 24x26 to 5x8 m2, its depth
may be between 0.5 and 6.7 m, and its shape is approximately circular or elliptical, with a few of them being long strips. The
largest one is 300x580 m?, and its depth is 117 m. The pockmark formation correlates with the multiple-stage activity of mud
diapirs and the upward migration and eruption of free gases and fluids from the gas reservoir. The pockmarks are usually
accompanied with the formation of mud volcano. Paleo-pockmarks (the buried pockmarks) have been discovered along
seismic profiles, which indicates that the free gas and the fluid eruption took place in a historical period. The two times of
pockmark activity in an identical seepage channel show that the upward intrusion of mud diapir took place intermittently.
According to the depth of pockmarks, it is estimated that a 16- to 94-m-thick free gas layer upward venting in the deep gas
reservoir is needed to form a 0.5- to 6.7-m-deep pockmark in the Yinggehai Basin.
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Fig. 1 The distribution of the Yinggehai mud diapir and nearshore gas seeps
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Fig. 2 Seep bubbles in water column are shown as
bubbling plumes at the Yinggehai Rivulet Mouth?**
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Fig. 3 Sparker seismic profiles at the Yinggehai Rivulet Mouth (A—A’) and the Yazhou Bay (B—B’). They show the circular

or elliptical pockmarks. The pockmark depth ranges from 0.5 to 1 m. The location of the seismic profileis shown in Fig.
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Fig. 4 Sparker profiler records pockmarks (marked by black arrows) and gas seepage (red arrow) in the Lingtou area (The
location of the seismic line is shown in Fig. 1. The red arrow indicates gas seepage, and the sparker profiler records a bright

spot. The black arrows indicate pockmarks, and the sparker profiler shows concave-shape pits).
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Fig. 5 Seismic reflection profile records, showing pockmarks and gas seepage on top of the mud diapir and buried
pockmarks between T15 and T16 in the Dongfang area. The location of the seismic line is shown in Fig. 1
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Fig. 6 Distribution of pockmarks at LD 8-1-1 well site
survey area (marked by “H” in Fig. 1) in No.11 Ledong
diapir zone
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Fig. 7 Sonar map showing pockmarks in the northern part
of LD 8-1-1 well site survey area. The shape of
pockmarks is approximately circular or elliptical. The
location of the sonar area, which is marked by a red
line, is shown in Fig. 6
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Fig. 8 Single channel profile situated at the north of
LD8-1-1 well field. The profile records show the turbidity
zone of shallow gas reservoir and the confusion region
buried between 190 and 210ms. The location of the single
channel profile is shown in Fig. 6

AR, BEFARA 11 5(LDS8-1)JERE 1 43 HiE R
HuFE R E-B SRR B KM, WREZ R 55m,
HAZN 100m, 7EMYTF 2 & B A H IR
P TSI AR B Il A, DR A Ok 91370 AT i 2 Pl R
TR ISR 2 VR IS R 1 B 2 12 T Kk T
ot AR REVE TR . 78 T 3 3 350 & B MR 11

http://www.cnki.net



RIS A 78 R £ M TR JES R T AT B 15 PR BRI K 7 AL AT 8 0 56 & 31

REB (D 11), RIUTA RENEIEERRE,
R M2 R Y SR SRR (e . ) TE 1 IR B FAE
il zE EETIRYIZE . WA FARAR 11 5
(LD8-1)JEC R ) 15 40 2 3t 7 350 1 F-FP g s 17 )2
[l — Bl E PSR BT 2 IR AR
(GHBRYL), TR 1A T20 J5, FMA L 7 s i & A4
T2 WAL R R RE FARTE (K 12),

17ea0 108711 108°12" 108°13 'E
N
95 =
‘\\10@0\\
Bl 10 ARZK 11 SIEREIX LD8-1-2 Hii 4 X op i pkbi
PRI AR RGTE R I RRHEIRE, B4 X DLIET 8
Fig. 10 Sonar map showing pockmarks at the central
170481 portion of LD 8-1-2 well site survey area on No.11
Ledong diapir zone. The shape of pockmarks is
approximately elliptical. The location of the sonar area
is shown in Fig. 8
o LDS-12Jfi 2222 IRAR 14 SPRIEREX
o JHIL
- Wk SRR 15-1-2 1 15-1-3 -3 T4 1 43 o o)y
e L
17247 , O prritmix Bl R A AR 2R 15-1 M3 E(F 1 AP 14 S RIRREIX),
|7§] 9 /LR;{F\ 11 %FEE%[X LD8-1-2 #j%(lg 1 EF‘E"JM)?—(T\)WK ﬁﬁfﬂﬁﬁiﬁﬁiﬂ’]fﬂiﬁ ?‘H:/JLJ: ﬁﬁgﬁﬁsﬂ‘
S 11.2km* (B 13), PR DX ICHE RAAAL . PErE s
VEFIIK 1993 45 3 11 bt A BRI BIDRT A AL E e RERT, BEEEh 3%, B NIRRT, B
ﬂ’ PG “1‘0 x.IS"‘i@ﬂ?Jﬁfﬁﬁﬂ(iﬁ: m?) . LK 24 x 2611’12, BN 8 x 1011’12, BRI 7E 2
Fig. 9 Distribution of pockmarks at LD 8-1-2 well field in o . .
No.11 Ledong diapir zone —6m, A7 T 5 -3 vh 3 0 455 491 P I 1 R Bl B

WAL /s

B RARX IR B-E' iC 3 AT RIT
HUEEIVASUN SR

Fig. 11 Sparker profile records showing pockmarks in the Ledong area. The location of the seismic line is shown in Fig.
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Fig. 12 Seismic profile records showing mud diapir structure in Ledong area. The location of the seismic line is shown in Fig. 1
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well site survey area in No.14 Ledong diapir zone
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Fig. 14 Sonar map showing pockmarks at the center
portion of LD 15-1 mud diapir belt. The shape of pockmarks
is approximately circular. The location of the sonar area is
shown in Fig. 11
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Fig. 15 The sub-bottom profile records showing shallow
gas reservoir from the seafloor at 20 m. The location of the

seismic line shown in Fig.13 is situated at the southeast of
LD 15-1-2
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