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Fig.2 The deposition-composite column of the LowerJurassic Changpu Formation in the Qingnian

reservoir geological section of Haifeng area
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Table 1 The grain size analysis of the two representative samples of Changpu
Formation in the Qingnian Reservoir section of Haifeng area
&1 &5 $16 25 $75 84 95 Sk o K
0.82 1.01 1.26 1.37 1.83 2.03 2.52 0.27 0.42 1.35
0.70 0.78 0.98 1.14 2.11 2.38 2.77 0.17 0.65 0.84
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Fig.3 The curve diagram of two-stage grain size analysis of shoreface barrier

A. The diagram of cumulative frequency curve and the histogram; B. The probability cumulative curve diagram
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Fig.4 The curve diagram of three-stage grain size analysis of turbidity current

A. The diagram of cumulative frequency curve and The histogram; B. The probability cumulative curve diagram
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Table 2 The margin numerical models on the shallow-marine shelf facies stratum of the Changpu Formation
in the Qingnian Reservoir Section of Haifeng area
A B C D E F G H I
A 0 0.28 -0.21 0.10 -0.01 0.23 -0.13 -0.02 -0.11
B -0.04 0 0.27 -0.01 -0.02 0.04 0.13 -0.01 -0.12
C -0.05 0.53 0 0.03 -0.01 -0.12 -0.15 0.03 -0.14
D -0.04 -0.38 -0.2 0 -0.01 0.9 -0.12 -0.02 -0.11
E -0.04 -0.38 0.8 -0.02 0 -0.1 -0.12 -0.02 -0.11
F 0.17 0.37 -0.22 -0.02 -0.01 0 -0.13 -0.02 -0.12
G 0.04 -0.25 -0.23 -0.03 -0.01 -0.11 0 0.02 0.51
H -0.04 -0.38 -0.2 -0.02 -0.01 -0.1 0.06 0 0.11
I -0.05 -0.12 -0.22 -0.02 -0.01 -0.11 0.56 0.12 0
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Fig.5 The models of Markov chain structure on the the
shallow-marine shelf facies of the Changpu Formation _ _
in the Qingnian Reservoir Section of Haifeng
A. gray mudstone; B. gray shale; C. light gray fine sandstone; D. heavy
gray fine sandstone; E. gray silty mudstone; F. gray siltstone; G. yellow

siltstone; H. gray-white fine sandstone; I. purple shale
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3 N N (1)
Table 3 The content and eigenvalue of the major elements the microelement and the REE of the mudstone
sample of Changpu Formation in the Qingnian reservoir of Haifeng( 1)
Si0, K,0 Na, O Zr Th Se Co La Ce Pr Nd Sm Eu
1 65. 66 4.26 0.34 252.6 16.75 15.52 1.56 37.36  78.92 8. 11 30.94 6.15 1.43
I 63.06 5.19 0.36 177.1 14.49 14.61 3.19 40.88  56.71 8.55 31.72 5.36 1.18
(%) ; (nglg)
4 . . (2)

Table 4 The content and eigenvalue of the major elements the microelement and the REE of the mudstone sample

of Changpu Formation in the Qingnian reservoir of Haifeng(2)

Gd Th Dy Ho Er Tm Yb Lu > REE HREE SEu La/Yb  (La/Yb) LREE/HREE
I 6.8 0.83 6.92 1.39 3.89 0.54 3.45 0.5 187.28  24.37  0.68  10.83 7.03 6.68
1 4.83 0.33 4.04 0.83 2.47 0.35 2.42 0.36 160.03 15.63 0.72 16.89 10.97 9.24
:8Eu=Fu/ (Smy) (Gdy '*( 18 ) N Wakita
(107%); (nele) -
5 REE
Table.5 The REE sample eigenvalue in different tectonic setting and the study area
w( La) /107%  w(Ce) /107°  w( REE) /10° w( La/Yb) Lay /Yhy 3Eu
* 8(1.7) 19(3.7) 58( 10) 4.2(1.3) 2.8(0.9)  1.04(0.11)
* 27(4.5) 59(8.2) 146( 20) 11(3.6) 7.5(2.5)  0.79(0.13)
* 37 78 186 12.5 8.5 0.6
* 39.0 85 210.0 15.9 8.5 0.56
39.12 67.815 173. 66 13.86 9 0.7
REE 32.60 56.513 144.71 11.55 7.5 0.5833
* 16 SEu=FEu/ (Smy) (Gdy "*( 18 ) N
Wakita o
19 20
Eu B Dickinson 9
o Dickinson (
9) o QFL
Eu QmFLt QFL
o o o QpLvLs
13
1
La/Yb
La/Yb . . OmPK

3.3

21

3.2 Dickinson

Dickinson



260

30

o Dickinson

QFL

22
26
B
?
?
R o Dickinson
o QmFLt
27
Q
LR R
il ey 5 X
PN RPN i
G Eh A9
peise FIE [ i )7

2 2 - i
i HERE I RV K L e
A5 28 B/ e

EAR IS HRIHRE
Qm

fifais s (R X [ B L DX
B L

fa e R

Rt

PR s
AL KLY
UL R H AR

[is;) B K

QFL. QmFLt, QpLyLsTQmPK/[#]fi# %
( fEDickinson, 1979{5j{k )

Lv

[a] [e] [@] [of [a] [ ] [wm] [¢] [=]
HF-1 HF-2 HF-3 HF-4 HF-5 HF-6 HF-7 HF-8 HF-9
9 QFL.QmFLt.QpLvLs  QmPK
( Dickinson 1979 )

Fig.9 The QFL QmFLt QpLvLs and QmPK diagram of the Changpu Formation
( Dickinson Chart Board simplified in 1979)



261

23

165 Ma( )

24

Dickinson

27

. QFL

( References)

J.
2002 21(2): 5157 Zhou Di. Mesozoic strata and sedimen—
tary environment in SW Taiwan basin of NE South China Sea and Pei-
kang high of the western Taiwan J . Journal of Tropical Oceanogra—

phy 2002 21(2): 5157

— LF3544 I

2009 21(3): 151456 Hao Hujun Shi Hesheng Zhang Xiang—
tao et al. Mesozoic sediments and their petroleum geology conditions
in Chaoshan sag: A discussion based on drilling results from the explor—
atory Well LF354-4 J . China Offshore Oiland Gas: Geology 2009
21(3): 151456

I 2005 12(3):

204218 Zhou Di  Sun Zhen

Chen Hanzong et al. Mesozoic lithofacies paleo-geography and tec—
tonic evolution of the South China Sea and surrounding areas J . Earth
Science Frontiers: China University of Geosciences Beijing 2005 12
(3): 204218

. : 2001 15(3):

et al. The Mesozoic in Chaoshan de-

157463 Hao Hujun
Lin Heming Yang Mengxiong
pression: a new domain of petroleum exploration J . China Offshore
Oil and Gas: Geology 2001 15(3):157463

I 2004

16(2): 8488 Hao Hujun

Wang Ruiliang Zhang Xiangtao et al. Mesozoic marine sediment i—
dentification and distribution in the eastern Pearl River Mouth Basin

J . China Offshore Oil and Gas 2004 16(2) :84-88

J. 2000 7(3): 227238 Xia
Kanyuan Huang Ciliu. The discovery of meso-ethys sedimentary ba—
sins in the South China Sea and their oil and gas perspective J . Earth

Science Frontiers 2000 7(3): 227238

J . 2005 24(2): 4250 Chen Bing Wang
Jialin  Zhong Huizhi et al. A study on fault distribution and tectonic
framework in northeastern South China Sea J . Journal of Tropical O-

ceanography 2005 24(2): 42-50

] 1995
Yao Bochu Zeng Weijun Chen Yizhong

15(1):

et al. Seismic reflective

8189

characteristics of Mesozoic sediments on the eastern continental margin
in the north of the South China Sea J . Marine Geology & Quaternary
Geology 1995 15(1): 8189
M . : 2006 Yao Bochu Wan Ling Zeng Wei—
jun et al. 3-D Structure and Evolution of Lithosphere in South China
Sea M . Beijing: Geological Publishing House 2006

M .

1996 134435 Bureau of Geology and Mineral Resources of
Guangdong. The Lithostratigraphy of Guangdong Province M . Wu-
han: China University of Geosciences Press 1996: 134435
I : 2003 17(2):
89-103 Yang Jing Feng Xiaojie Fan Yingfeng et al. An analysis of
middledate Mesozoics tectonics paleogeography and petroleum poten—
tial in the northeastern South China Sea J . China Offshore Oil and

Gas: Geology 2003 17(2):89403



262 30
12 Dickinson W R Suczek C A. Plate tectonics and sandstone composi— tion of the Mesozoic-Cenozoic active continental margin and island arc
tions J . AAPG Bulletin 1979 63(2): 21642182 tectonics of the western pacific ocean J . Acta Geologica Sinica
13 M . 1983 (1) :11=21
1989: 212278 Wang Zhonggang Yu Xueyuan Zhao 23 N
Zhenhua et al. Rare Earth Elements Geochemistry M . Beijing: C .
Science Press 1989: 212278 1991: 94405 Qiu Yuanxi Qiu Jin—
14 Roser B P Korsem R J. Detemination of tectonic setting of sandstone song Li Jianchao et al. Deformational and metamorphic features of
mudstone suites using SiO, content and K, O/Na, O ratio J . The Lianhuashan fault zone during Meso-Cenozoic time and mechanism of
Jounral of Geology 1986 94(5): 635 their formation C . Bulletin of the Institute of Geomechanics CAGS
15 Bhatia M R Crook K A W. Trace element characteristics of graywackes 1991: 94405
and tectonic setting discrimination of sedimentary basins J . Contribu— 24 —
tions to Mineralogy and Petrology 1986 92: 181493 — J . 2000 6(3): 368378
16 Bhatia M R. Rare earth elements geochemistry of Australian Paleozoic Shu Liangshu Yu Jinhai Wang Dezi. Late Mesozoic granitic mag—
graywackes and mudrocks: provenance and tectonic control J . Sedi— matism and its relation to metamorphism-ductile deformation in the
mentary Geology 1985 45:97413 Changle-Nan’ ao Fault Zone Fujian Province J . Geological Journal
17 of China Universities 2000 6(3): 368378
J . : 2010 40(2): 25 J.
305313 Xu Zhongjie Cheng Rihui Li Fei et al. Elemental geo— 2006 52(2): 252265 Shu Liangshu Zhou Xinmin
chemical characteristics of the Xiaoping Formation in Late Triassic Ep— Deng Ping et al. Principal geological features of Nanling Tectonic
och in Gaoming area of the Western Guangdong Province J . Journal Belt South China J . Geological Review 2006 52(2): 252265
of Jilin University: Earth Science Edition 2010 40(2) : 305313 26 . 40 Ar/
18 Taylor S R Mclennan S E. The Continential Crust: its composition ¥ Ar I 2000 21(4): 356364
and evolution C . Oxford: Blackwell 1985: 1312 Zou Heping Wang Jianhua Qiu Yuanxi. “*Ar/* Ar ages of the
19 Brijraj K D Al-Mikhlafi A S Kaur P. Geochemistry of Mansar Lake Nan’ ao Shear Zone and the Lianhuashan Shear Zone in Guangdong
sediments Jammu India: Implication for source-area weathering Province and their geological significance J . Acta Geoscientia Sini—
provenance and tectonic setting J . Journal of Asian Earth Sci- ca 2000 21(4): 356364
ences 2006 26: 649-668 27 J.
20 She Zhenbing Ma Changqian Mason R et al . Provenance of the 1991 1: 145 Gao Tianjun Huang Hui Lin Zhixun.
Triassic Songpan-Ganzi flysch  West China J . Chemical Geology Two significant terrane boundaries in the southeastern coast of China
2006 231: 159475 J . Geology of Fujian 1991 1: 145
21 M . 28 Sun Shu Li Jiliang Chen Haihong et al. Mesozoic and Cenozoic
1993: 2530 Xu Jiawei Zhu Guang Ma sedimentary history of South China J . AAPG Bulletin 1989 73
Guofeng. Some Understanding of the Evolution of Northeast Asia Con— (10) : 12474269
tinental Margin M . Beijing: Earthquake Publishing House ~ 1993: 29
2530 J. 1998 37(1): 97407 Chen Jinhua
22 N Xu Keding Xu Rouyuan. On some problems of Triassic and Jurassic
I 1983 (1): 1121 Guo biogeography in south China J . Acta Palaeontologica Sinica 1998

Lingzhi Shi Yangshen Ma Ruishi et al. On the formation and evolu—

37(1): 97407

Shallow Marine Deposits and the Foreland Tectonic Setting of Changpu

Formation of Lower Jurassic in Haifeng Guangdong
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Abstract: Changpu Formation of lower Jurassic outcropped in Haifeng Guangdong province is a set of shallow marine

clastic deposits composed of shoreface sandstones and turbidite deposits in the muddy shelf environment. The particle
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size analysis of sandstones shows that the probability cumulative curve of shoreface sandstone represents two-stage and
the frequency histogram is a single peak and cumulative probability curve of turbidite represents three-stage and the
frequency histogram is bimodal. The lithofacies succession of Changpu Formation is a rock association indicating the
transgressive-regressive processes with the thickening upward of sandstone layers. The transgressive —regressive suc—
cession indicates that two eustatic sea level change occurred during development of Changpu Formation. The shallow
muddy and turbidite deposits constitute a flysch succession. Markov chain analysis shows that it is a significant coarse—
ning-upward succession. Geochemical data reveal that sediments of Changpu Formation have features of both passive
continental margin and active continental margin. The sediments were from the recycled orogen related to the magmat—
ic arc orogen and subduction complex after analysis of the Dickinson Graphic of sandstone composition. Haifeng region
was close to the thrust fault zone. The sedimentary basin developed under a tectonic setting of compressional retro-arc
foreland during the early Jurassic and the basin provenances were both of recycled orogen zone and continental
block.

Key word: retro-arc foreland; shallow-marine sediment; Lower Jurrassic; Changpu Formation; Eastern Guangzhou

province
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