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Origin of high-amplitude reflections in Meishan Formation of the southern
Qiongdongnan Basin and its significance in hydrocarbon exploration
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Abstract: Based on 3D high-resolution seismic data, a series of the high-amplitude reflections (HARs) were discovered in Meishan
Formation in deepwater areas of the southern Qiongdongnan Basin using an isometric variance slice technique. The detailed observa-
tion of these HARSs revealed that the generally E-W oriented HARs have variable scales, being 2-15 km in length and 500-5000 m in
width. Small-scale faults are well developed within the HARs. Furthermores the HARs show various features in different parts of
the study areas for instance, they come in an irregular spotted shape in the east but stripped shape in the west. In sections perpendic-
ular to the strike, the HARs are generally V-shaped or U-shaped by appearances and develop mainly on the uplifted Meishan Forma-
tions beneath which there often exist buried faults formed during the rift-subsidence stage and having a strike consistent with the ex-
tension of terminal Oligocene faults. Therefore, the origin of HARs was attributed to the fault activation after the rifting of the ba-
sin, which resulted in an upward migration of fluids from underlying Paleogene strata, a waterrock interaction of deep fluids along
the fault system developed within Meishan Formation, and probably a fluid charge thereafter. The discovery of the HARs in the
study area is of directive importance in hydrocarbon exploration in deepwater areas of Qiongdongnan Basin.
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Fig.1 Geological background of Qiongdongnan Basin and the location of study area
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Fig.2 Features of the high amplitude reflections in Meishan Formation in Qiongdongnan Basin
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Fig.3 Characteristics of high amplitude reflections in sections in Meishan Formation[ location see Fig 2(b) ]
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Fig.7 Patterns of uplift and depression,and distribution of the main faults in Late Oligocene in study area
33 o .
[25-27]
° b o
N b
) 6% ~15%"",
’ b b
b o b
[5]
’ o
o b ’ b
b o b
’ o b
7 ’ 7 ’

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



[7]

[

[2,8]

L9l

[10]

[11,20-21]
°

“ V”

[13]

“ U”

[1]

2]

[3]

[4]

(6]

[7]

623
° ’

3 ’

’
s _
’
’

’ i

[1l. ,2007,22(3) :261-270.

He Jiaxiong, Shi Xiaobin, Xia Bin, et al. The satus of the petrole-
um exploration in the Northern South China Sea and the resource
potential in the deep-water areas[ J]. Advances in Earth Science,

2007,22(3) :261-270.

[Jl. ,2007,28(2) :15-21.
Zhang Gongcheng, Mi Lijun, Wu Shiguo, et al. Deepwater area: the
new prospecting targets of northern continental margin of South
China Sea[ J]. Acta Petrolei Sinica,2007,28(2) :15-21.
L1l ,2008,29(1) : 1-9.
Zhu Weilin, Zhang Gongcheng,Gao Le. Geological characteristics
and exploration objectives of hydrocarbons in the northern conti-
nental margin basin of South China Sea[ J]. Acta Petrolei Sinica,
2008,29(1) :1-9.
[l
— ,2004,35(5) :513-517.
Gong Zaisheng. Neotectonics and petroleum accumulation in off-
shore chinese basins[ J]. Earth Science:Journal of China Univer-
sity of Geosciences,2004,35(5):513-517.
Xie X N,Muller R D,Li S T, et al. Origin of anomalous subsid-
ence along the Northern South China Sea margin and its relation-
ship to dynamic topography[ J]. Marine and Petroleum Geology.
2006,23(7):745-765.
0l —

Wei Kuisheng,Cui Hanyun, Ye Shufen, et al. High-precision se-

,2001,32(1) :59-66.

quence stratigraphy in Qiongdongnan Basin[ J]. Earth Science:
Journal of China University of Geosciences,2001,32(1) :59-66.
[Jl ,2010,31(4) ;548-552.

Shao Lei, Li Ang, Wu Guoxuan, et al. Evolution of sedimentary



624

2012 33

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

environment and provenance in Qiongdongnan Basin in the
northern South China Seal J]. Acta Petrolei Sinica,2010,31(4)
548-552.
[Jl. ,2011,23(1) . 7-13.
Wang Zhenfeng,Li Xushen,Sun Zhipeng, et al. Hydrocarbon ac-
cumulation conditions and exploration potential in the deep-water
region, Qiongdongnan basin [ J]. China Offshore Oil and Gas,
2011,23(1).7-13.
7. ,2007,28(5) :51-56.

He Shibin,Zhang Gongcheng,Mi Lijun,et al. Reservoir type and
sedimentary evolution in the continental margin deepwater area
of the northern South China Sea[ J]. Acta Petrolei Sinica, 2007,
28(5) :51-56.

, , .. [J1.

,2009,29(4) :85-93.
Su Ming, Li Junliang, Jiang Tao, et al. Morphological features
and formation mechanism of central canyon in the Qingdongnan
Basin, Northern South China sea[ ] ]. Marine Geology & Quater-
nary Geology.2009,29(4) :85-93.
[JJ. +2009,20(1) ;119-124.
Ma Yubo, Wu Shiguo, Xu Jianlong, et al. Distribution and model of
reefl and carbonate platforms in the South Deepwater Sag of Qiong-
dongnan Basin[ J]. Natural Gas Geoscience,2009,20(1) :119-124.
Kolla V, Posamentier H W, Wood L J . Deep-water and fluvial
sinuous channels-Characteristics, similarities and dissimilarities,
and modes of formation[ ]J]. Marine and Petroleum Geology.,
2007,24.388-405.
(1] 22009,30(1) : 22-26.

Wu Shiguo, Sun Qiliang, Wu Tuoyu, et al. Polygonal fault and
oil-gas accumulation in deep-water area of Qiongdongnan Basin
[J]. Acta Petrolei Sinica,2009,30(1) ;:22-26.

0. 22009,27(4) :632-641.
Zhang Gongcheng, Liu Zhen, Mi Lijun, et al. Sedimentary evolu-
tion of Paleogene Series in deep water area of Zhujiangkou and
Qiongdongnan Basin [ ] ]. Acta Sedimentologica Sinica, 2009,
27(4) :632-641.
Xie X N,Muller R D,Ren J Y,et al. Stratigraphic architecture and e~
volution of the continental slope system in offshore Hainan, northern
South China Sea[J]. Marine Geology, 2008247129144,
[l ,2010,29(2) :118-122.
He Yunlong, Xie Xinong, Li Junliang, et al. Depositional charac-
teristics and controlling factors of continental slope system in the
Qiongdongnan Basin[ ] ]. Geological Science and Technology In-
formation,2010,29(2) :118-122.
, . 0.
,2009,27(5) :922-930.

Wu Shiguo,Qin Yunshan. The research of deepwater deposition-

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

al system in the northern south China Sea[ J]. Acta Sedimento-
logica Sinica,2009,27(5) :922-930.
[Jl. —

He Yunlong, Xie Xinong, Lu Yongchao, et al. Architecture and

,2011,36(5):905-913.

characteristics of mass transport deposites (MTDs) in Qiongdong-
nan Basin in northern South China Sea[ J]. Earth Science: Journal
of China University of Geosciences,2011,36(5):905-913.

Su M, Xie X O, LiJ L,et al. Gravity Flow on Slope and Abyssal
Systems in the Qiongdongnan Basin, Northern South China Sea
[J]. Acta Geologica Sinica; English Edition,2011,85;243-253.

[D].

Wei Xi. Forming condition of Late-Cenozoic reef facies carbonate

,2006.

rocks in Xisha Sea area and their oil and gas exploration potential
[D]. Beijing : China University of Geosciences,2006.
Wu S G,Yuan S Q.Zhang G C,et al. Seismic characteristics of a
reef carbonate reservoir and implications for hydrocarbon explo-
ration in deepwater of the Qiongdongnan Basin, northern South
China Sea[ ] . Marine and Petroleum Geology,2009,26:817-823.
Clift P D, Sun Z. The sedimentary and tectonic evolution of the
Yinggehai-Song Hong basin and the southern Hainan margin,
South China Sea:Implications for Tibetan uplift and monsoon in-
tensification[ J ]. Journal of Geophysical Research: Solid Earth,
2006,111,B06405.
[l ,2010,21(3) ;494-502.

Zhao Min, Zhang Xiaobao,Ji Liming,et al. Characteristics of tec-
tonic evolution in the Qiongdongnan Basin and brief discussion a-
bout its controlling on reservoirs[ J ]. Natural Gas Geoscience,
2010,21(3) :494-502.

[J1. —
29(5):609-614.

, 2004,

Wang Hua, Lu Yongchao, Liao Yuantao, et al. Sequence architec—
ture and favorable reservoir prediction of Sanya Formation in the
Central and Eastern Qiongdongnan Basin[ J]. Earth Science: Jour-
nal of China University of Geosciences,2004,29(5):609-614.
Davies G R, Smith Jr L B. Structurally controlled hydrothermal
dolomite reservoir facies:an overview[]J]. AAPG Bulletin, 2006,
90(11):1641-1690.

7. ,2011,35(3) ;
378-385.
Li Peng,Ren Jianye, Yang Huaizhong,et al. Hydrothermal activ-
ities in the fault system and their effects on carbonate rocks in
the Bachu Area[ J]. Geotectonica et Metallogenia, 2011,35(3) ;
378-385.

[J]. .2011,27(1) :277-284.

Jiao Cunli, He Zhiliang, Xing Xiujuan, et al. Tectonic hydrother-
mal dolomite and its significance of reservoirs in Tarim Basin[ ] ].

Acta Petrologica Sinica,2011,27(1) :277-284.

2011-11-29 2012-04-05 )



