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An Comparative Analysis of Multichannel Seismic Data of the Sea Area
near Antarctic Peninsula and Northern South China Sea
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Abstract: During China’s 33™ Antarctic Expedition, the vessel “Hai Yang Liu Hao” of Guangzhou Marine
Geological Survey, which is subordinated to China Geological Survey of Ministry of Natural Resources, obtained
more than 1 400 km of high resolution multichannel seismic data in the South Shetland Trench area of the
Antarctic Peninsula, from December 2016 to February 2017. This was for the first time that China obtained
high-resolution multichannel seismic data in the Antarctic sea area, which was really an arduous exploration and
attempt. Before sailing to Antarctica, in order to ensure the stability of the acquisition equipment and obtain
reasonable acquisition parameters, the “Hai Yang Liu Hao” carried out many inspections and tests in northern
South China Sea and obtained many high-resolution multichannel seismic data. By comparing the seismic data
between the Antarctic Peninsula and northern South China Sea, the seismic data show distinct characteristics
under the same acquisition equipment and parameters.
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Fig. 1 Location of seismic lines obtained by “Hai Yang Liu Hao” in China’s 33" Antarctic Expedition
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Table 1 Multichannel seismic acquisition parameters
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Fig. 2 Sea water velocity curves
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svpl and svp2 are sea water velocity curves in the South Shetland
trench and svp3 is in the Bransfield Strait,
svp4 is the sea area of northern South China Sea
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Fig. 3 Single channel section of direct wave
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Fig. 4 Comparison of single shot seismic data and their spectra
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a-sea area of northern South China Sea; b-sea area of South Shetland Trench; c-sea area of Bransfield Strait
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Fig. 6 Comparison of single shot seismic data and their energy attenuation curves
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Fig. 7 Comparison of signal-to-noise ratio

a-sea area of northern South China Sea; b-sea area near Antarctic Peninsula; In turn, raw data, 0~4 Hz, 4~8 Hz, 8~16 Hz, 16~32 Hz,

a-F R 1M b-F MG ERIEE, RKYR NBHAYER . 0~4 Hz, 4~8 Hz, 8~16 Hz., 16~32 Hz, 32~64 Hz, 64~128 Hz, 128~256 Hz, >256 Hz



Eizas

MR AS5F: Fble B BRI i e g v AL B T A 2 1 R VOREXT H B 677

CDP 721
chan |

3 33
EEi L

338933333

FES SN S IR A AANISS

e <5578
pLATISRAGE
i tiiide

: 22 ;
360 35 $333395 \33}% L25Z 3,60
= %
CDP 11713
chan 24

0.60-3 3L LS 43539558936 60
0.70- FIEIEEETS 15 670

0.80§ -3 :‘:‘%’» >
e

0,90

0.80

¥
3 = 90||8
110 % 3 1.10
1208 s SAARRIN
N S i
= 1.30° $853

Z140%
150

100 F555

.20

¥ 130
£ 1.40

==

1.50

1.603 1.60

1.70
180 355

1.70]

1.80]
1.90
=2.00

1.90 TEEEES
200 2EE32

2.10]
532.20
230 F 0ty EIP AL = ST E 5230

8  FAMRH BIEIEA F X E AR EE HAE
Fig. 8 Velocity characteristics in different regions
of Antarctic Peninsula sea area
a-WFE X b-Ey X c- BRI

a-trench area; b-insular slope area; c-insular shelf area

2.6 HESHT

P8 43 % o A B ARk R 2k Fr) — AN AN [ 11 X
BB R T B INH R S AT L R, 1 T A VA 2R
M) R AR, TR AR B R Z97E 1 400 m/s 244,
T FE R 6 RS ORI SIS Bl % 72 1 500 m/s
Lo T HBINEERE AR K BRE v 1Y) 55 28 IX W TR T
BRI AR, FI N B Bl R R AR M b 3, T
TE AR URAEE R I 7V 9 DX 3% 8 DXk 8 ot % 114 A5 4k

BONF-ZZ. HE 2 svp 7 R EDIE, HARHY
KA R SN 1 AR B TR IR S

3 &5

TEAR R AR A TR EE SRS BL T, m i
3 %) b 52 R e T S 1) b R R R B T A
AN TR AR AT, A A 0 1 A A5 AR v Y R
DL Sl 5 I B B AR M L AE R,
P R A V3R 0V IS B A o IR A, 1 A T
REGORE E R 2 A AR R, 2RI R R R
S Ak, AR IRER A, BRTER)ZE K S
HL L E R 100 m/s AcAy; o BE A Bt mT DA
A, IR LA LR 0 2 o R B AR, He
BRI EAR 100 m/s A4

Acknowledgements:

This study was supported by Ministry of Natural
Resources (No. DD20160214), and China Geological
Survey (No. GZH201100303).

2% 3CHR:

BRAS, SCIB K, A3, fifmisc. 2018a. JEF LIFT EAR YRR
JE 1 5 A 7 T AR I S5 5 R v iy BT (D], R A AR
39(6): 667-672.

PRULAG, LS, B1vk, EJRIE, k&R, 2012, Wi g R
TR SBR[ A3 A 5 AL BTSR[], B ROR S TR, 12Q27):
186-92.

e 3c, Fhse, XA, BIKHK, Tk, Filgig, RRE,
XUMEE, Ve K, BRAE, S, ZWIE, RAR, RIRE,
4 BR, AR, IR, SRR, B, K6, W4, B
55 33 KRR Z IR SRS BL. 2018, Bk R A5 24
TS O R NS MRS R [I].
HER2F R, 39(6): 643-656

BIER, XUWRTR, BB, RN, AERAR. 2008, FE AR HL2Z 5 1L
MR KA AR T S AR ()], HIERE IR, 29(3): 343-354.

ZRJRAl, XN, KRER S, &R, M, 2221990, mkIT
6 T AR A 5 58 = a8 kL PR PR R S5 R AL I (9],
HIER=2A4R, 11(1): 32-40

Ffi e, FaKHl. 2009, HRE B IR E IR = BOM]. dEat:
A Tl A

IO, BR/ANE. 2007, HEEGORME I 5k M]. bRt Al Tk
H it

TEDUMK, TR 5. 1993, M M AR VOB S R R AL HE[T]. T
PCA R, (3): 49-53.

WHIE, HFE, Fmam, £k 2015 K5 B2 i X
R U BUR 09 25 8 FOE BT R (0], Bk AE i, 36(6):
709-717.

INVEN, AR, R, JTAR. 2014, LTI K AL IEAY



678 b

Bk

EE T

TROK i 52 08 B b T
hi), 16(6): 69-72.
P e, AR, e, T 2005, mEEILEIRK PG X A
i TR AE B DR AT R [I]. HIER2:IR, 26(4): 359-364.
T, Pﬁiﬁé k4, E)z}gkﬁ MRV, 1996, FtR A 22 i
R X BT [M]. b mt: HsE H REE
IR B 2%, 2006, Hb 7R R4 BT - b 7R VR AL B LS R R
Ji‘?;‘ii[M]. XUPRIL, 2. dbnt: A Tolk i Mtk
SHH, M, IR, s, F O, BURK. 2018, FRTT
35!% 555 5408 3 i 350 3 2 TR T 4 2 B % G A R AT [T
HER2EHH], 39(6): 657-665.

ALER[J]. TR B 2 BE 2 e (A AP

References:

CHEN Jian-wei, ZHUANG Xi-jin, HU Bing, WANG Zhao-qi,
ZHANG Jing-lin. 2012. The Key Question Analysis and
Processing Technologies Research in Two-dimensional Ma-
rine Seismic Data Processing[J]. Science Technology and
Engineering, 12(27): 186-92(in Chinese with English ab-
stract).

CHEN Xi, WEN Peng-fei, FU Shao-ying, HE Gao-wen. 2018. The
Application of Noise Suppression Technology to Seismic
Data of Antarctic Sea Area Based on LIFT[J]. Acta Geoscien-
tica Sinica, 39(6): 667-672(in Chinese with English abstract).

HE Gao-wen, FU Shao-ying, DENG Xi-guang, ZHAO Qing-xian,
WANG Li-feng, WANG Hai-feng, GUAN Xiao-chun, LIU
Sheng-xuan, PANG Yun-tian, CHEN Xi, CHAI Yi, LUO
Xian-hu, ZHU Ben-duo, ZHU Zhen-hua, LI Qiang, SU Pi-bo,
HE Zhao, WU Cong, HUANG Ning, HE Fa-guang, LAN
Ming-hua, Haiyang Liuhao Team of Chinare 33", 2018. New
Geological Progress in Offshore Area of South Shetland Is-
lands, Antarctic: Preliminary Results of R/V “HAI YANG
LIU HAO” Expedition[J]. Acta Geoscientica Sinica, 39(6):
643-656(in Chinese with English abstract).

HU Jian-min, LIU Xiao-chun, ZHAO Yu, XU Gang, REN

Liu-dong. 2008. Advances in the Study of the Orogeny and

Structural Deformation of Prydz Tectonic Belt in East Ant-

arctica[J]. Acta Geoscientica Sinica, 29(3): 343-354(in Chi-

nese with English abstract).

LI Zhao-nai, LIU Xiao-han, ZHENG Xiang-shen, JIN Qing-min,
SHANG Ru-xiang, LI Guo. 1990. Tertiary Volcanism And

Formation Of Volcanic Rocks In The Fildes Peninsula, King
George Island, Antarctica[J]. Acta Geoscientica Sinica, 11(1):
32-40(in Chinese with English abstract).

LU Ji-meng, WANG Yong-gang. 2009. The Principle of Seismic
Exploration (Third Edition)[M]. Beijing: Petroleum Industry
Press(in Chiense).

MOU Yong-guang, CHEN Xiao-hong. 2007. Method of Seismic
Data Processing[M]. Beijing: Petroleum Industry Press(in
Chinese).

NIE Han-lin, WANG Yu-lan. 1993. Characteristics and data proc-
essing of marine seismic data[J]. Jianghan Petroleum Science
and Technology, (3): 49-53(in Chinese).

SHEN Zhong-yan, YANG Chun-guo, GAO Jin-yao, JI Fei. 2015.
Structure and Development Processes of the Sediment Ridges
on the Continental Rise off the Prydz Bay Margin, East Ant-
arctica[J]. Acta Geoscientica Sinica, 36(6): 709-717(in Chi-
nese with English abstract).

SUN Lei-ming, LI San-fu, FANG Zhong-yu, WAN Huan. 2014.
Improving Deep-water Seismic Data Quality Based on the
Method of Tidal Calibration and Water Velocity Correction[J].
Journal of Chongqing University of Science and Technology:
Natural Science Edition, 16(6): 69-72(in Chinese with English
abstract).

TAO Wei-xiang, ZHAO Zhi-gang, HE Shi-bin, DING Fang. 2005.
Petroleum Geological Conditions and Exploration Prospects
in Deepwater Area of Northwestern South China Sea[J]. Acta
Geoscientica Sinica, 26(4): 359-364(in Chinese with English
abstract).

WANG Guang-yu, CHEN Bang-yang, ZHANG Guo-zhen, DUAN
Wei-wu, CHEN Sheng-yuan. 1996. Geology of Shetland Is-
lands, Antarctic[M]. Beijing: Geological Publishing House(in
Chinese).

WU Cong, WANG Jin-lian, HE Gao-wen, FU Shao-ying, WANG
Li-feng, LAI Pei-xin. 2018. Distribution of Diatom Assem-
blages in the Surface Sediments near the King George Island
and Elephant Island, Antarctica[J]. Acta Geoscientica Sinica,
39(6): 657-665(in Chinese with English abstract).

YILMAZ O. 2000. Seismic Data Analysis: Processing, Inversion,
and Interpretation of Seismic Data[M]. Tulsa, Okla, USA :

Society of Exploration Geophysics.



	04-Hº2

