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Table 1 A summary of the lithofacies recognized in the submarine fan of the Zhujiang Formation
LW34 gas field Baiyun sag Pearl River Mouth basin
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Fig.2  Cored wells completed in the submarine fan Zhujiang Formation Liwan 3+ gas field showing lithofacies

and their associations. Locations of photos illustrating facies are shown on the right side of the litho-columns
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Fig.3 Stratigraphic column of Zhujiang Formation in Well X with core descriptions in Liwan 34 Gas Field
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Fig.5 Depositional model for the deepwater fan in the Zhujiang Formation Liwan 34 Gas Field

’ ( 3 \

29

X4 N N

( 4 Karoo 0, . .



673

10
(References)
11
] 2004 25(5):1723 Peng Dajun Chen Changmin
Pang Xiong et al. Discovery of deep-water fan system in South China "
Sea J . Acta Petrolei Sinica 2004 25(5): 1723
J . 2006 24(1): 1048 Peng Dajun Pang 13
Xiong Chen Changmin et al. The characteristics and controlling fac—
tors for the formation of deep-water fan system in South China Sea J . 14
Acta Sedimentologica Sinica 2006 24( 1) : 1048
15
J. 2007 28(5): 741 Peng Dajun Pang Xiong
Huang Xianlv et al. Depositional model of Pearl River deep-water fan
system in South China Sea J . Acta Petrolei Sinica 2007 28(5): 7- 16
11
I 2005 12(3): 167477 Pang Xiong 17
Chen Changmin Shi Hesheng et al. Response between relative sea—
level change and the Pearl River deep-water fan system in the South
China Sea J . Earth Science Frontiers 2005 12(3): 167477 18
M .
2007 Pang Xiong Chen Changmin PengDajun et 19
al. The Pearl River Deep-water Fan System and Petroleum in South
China Sea M . Beijing: Science Press 2007
20
. 2007. 14(1): 220229 Pang Xiong Chen
Changmin Peng Dajun et al. Sequence stratigraphy of Pearl River 21
deep-water fan system in the South China Sea J . Earth Science Fron—
tiers 2007 14(1): 220229
I 22
1994 1: 18 Zhong Jiangiang. Characteristics of geological structure
and basin evolution in Pearl River Mouth Basin J . Transactions of O—
ceanology and Limnology 1994 1:1-8 23
I — 2005 30(1): 20-
24 Li Qianyu Zheng Hongbo Zhong Guangfa et al. Tectonic events
indicated by Late Oligocene slumped deposits from the South China Sea
J . Earth ScienceJournal of China University of Geosciences 2005
30(1):2024 24

—O0DP1148 I 2004 19
(4):539-544 Shao Lei Li Xianhua Wang Pinxian. Sedimentary 25

record of the tectonic evolution of the South China Sea since Oligo—
cene—Evidence from deep sea sediments of ODP Site 1148 J . Ad-
vances in Earth Science 2004 19(4) :539-544
I 2007 53(2): 145451
Pang Xiong Chen Changmin Shao Lei et al. Baiyun Movement: a
greal tectonic event on the Oligocene—Miocene Boundary in the
Northern South China Sea and its implications J . Geological Review.
2007 53(2): 145451
Shanmugam G. 50 Years of the turbidite paradigm ( 1950s-1990s) :
deep-water processes and facies models —a critical perspective J .
Marine and Petroleum Geology 2000 17: 285342
Bouma A H. Sedimentology of Some Flysch Deposits: a Graphic Ap—
proach to Facies Interpretation D . Ph. D Thesis. Elsevier Amster—
dam 1962:168
Shanmugam G. Ten turbidite myths J . Earth-Science Reviews
2002 58: 311341
Shanmugam G. High-density turbidity currents: are they sandy debris
flows? ] . Journal of Sedimentary Research 1996 66(1): 240
Shanmugam G. Deepwater Processes and Facies Models: Implications
for Sandstone Petroleum Reservoirs M . Elsevier Science 2006 1-
456
Allen J R L. The possible mechanics of convolute lamination in graded
sand beds J . Journal of the Geological Society 1977 134(1):
1931
Lowe D R. Sediment gravity flows: II. Depositional models with spe—
cial reference to the deposits of high-density turbidity currents J .
Journal of Sedimentary Petrology 1982 52: 279297
Mulder T Alexander J. The physical character of subaqueous density
flows and their deposits J . Sedimentology 2001 48: 269299
Stow D AV Johansson Melissa. Deep-water massive sands: nature
origin and hydrocarbon implications J . Marine and Petroleum Geolo—
gy 2000 17: 145474
Kuenen H Migliorini C. Turbidity currents as a cause of graded bed—
ding J . The Journal of Geology 1950 58: 91427
Amy L A Talling P J Peakall ] et al. Bed geometry used to test
recognition criteria of turbidites and ( sandy) debrites J . Sedimenta—
ry Geology 2005 179: 163474
Shanmugam G. Deep-marine tidal bottom currents and their reworked
sands in modern and ancient submarine canyons J . Marine and Pe—
troleum Geology 2003 20: 471491
J. 2010
56(4): 549560 Li Yun Zheng Rongcai Gao Boyu et al. Re—
views and prospects on submarine fan deposition: A case study of Zhu—
Jiang submarine fan system in Baiyun Depression Pearl River Mouth
Basin J . Geological Review 2010 56(4): 549-560
Walker R G. Deep-water sandstone facies and ancient submarine
fans: Models for exploration for stratigraphic traps J . AAPG Bulle-
tin 1978 62: 932966
Vail PR Mitchum R M Thompson S. Seismic stratigraphy and glob—



674 29

al changes of sea level Part3 and Part4 C // Payton C E ed. Seis— tures of world” s major deep-water oil/gas fields and their enlighten—
mic Stratigraphy: Applications to Hydrocarbon Exploration. AAPG ment to deep-water exploration in Northern South China Sea J . Ad-
Memoir 1977 26: 63 -98 vances in Earth Science 2007 22(6): 561572
26 Vail P R. Seismic-stratigraphy Interpretation Using Sequence Stratig— 29
raphy Pt. 1: Seismic Stratigraphy Interpretation Procedures C //Bal— J . : 2002 16(1):140 18 Qin Guoquan.
ly AW ed. Atlas of Seismic Stratigraphy. AAPG Studies in Geology Late Cenozoic sequence stratigraphy and seadevel changes in Pearl
1987 27: 140 River Mouth Basin South China Sea J . China Offshore Oil and
27 Reading H G Richards M. Turbidite systems in deep-water basin Gas 2002 16(1):140 18
margins classified by grain size and feeder system J . AAPG Bulle- 30 Flint SS Hodgson D M Sprague A R et al. Depositional architec—
tin 1994 78: 792-822 ture and sequence stratigraphy of the Karoo basin floor to shelf edge
28 . succession Laingsburg depocentre South Africa J . Marine and Pe—
J. 2007 22 troleum Geology 2010 27(1):147

(6): 561572 Zhou Di Sun Zhen Chen Hanzong. Tectonic fea—

Facies and Depositional Model of A Deepwater Fan in the Zhujiang
Formation Liwan 3- Gasfield Baiyun Sag Pearl River Mouth Basin

1 -1 ce 2 2 . . 2
LI Yun© ZHENG Rong-<cai  ZHU Guo—in® GAO Bowyu~ HU Xiao—ging
(1. State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation Chengdu University of Technology Chengdu 610059;
2. Research Center CNOOC Beijing 100027)

Abstract Based on detailed analysis of cores logs and seismic data ten lithofacies were indentified including
mega-thick and thick massive sandstones thick normal-graded sandstones thick inversegraded sandstones parallel
and tabular cross-stratified sandstones slumped and deformed sandstones thin sandstone interlayers thin mudstone—
sandstone interbeds thick silistones thick mudstones and deep-water limestones. They can be organized into five
lithofacies associations. These are sandstone-dominated mudstone-dominated mudstone-sandstone interbed siltstone
and deep-water limestone associations. Based on the analyses of lithofacies and their associations the depositional
system of the reservoir in the Zhujiang Formation Liwan 3 field is identified as submarine fan. Four microfacies are
further recognized within the fan based on detailed analysis including channels ( including main channels in the inner
fan and distributary channels in the middle fan) inter-channel levee-overbank outer fan and basin microfacies. Fa—
cies analysis allows to reconstruct the depositional model of the deepwater fan. During relative seadevel fall a basin—
floor fan formed as sediments from rivers or shelf margin deltas were further transported down slope and into the basin
under gravity flows. During the ensuing relative sea-devel rise a slope fan was deposited as the system stepped back.
The lower part of the Zhujiang Formation mainly sandstone-dominated associations is inner fan and middle-outer fan
deposits of the basinH{loor and the slope fan respectively. The upper part mainly mudstone-dominated associations
siltstone associations and deepwater associations are outer fan deposits of the slope fan and basin deposits. Along with
the transgression submarine fan was finally replaced by pelagic deposits.

Key words Pearl River Mouth Basin; Baiyun Sag; Liwan3- gas field; Zhujiang Formation; submarine fan
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