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Analysis of Subsidence Characteristics of Baiyun Sag,Pearl River Mouth Basin
ZHANG Mengran,JIANG Zhenglong

(School of Ocean Sciences.China University of Geosciences,Beijing 100083, China)

Abstract; Baiyun Sag, located in the deep-water area of the Pearl River Mouth Basin in the northern part of South
China Sea. consists of several sub-sags. This paper focused on three secondary-level structural units including the
west sub-sag, the primary sub-sag and the east sub-sag. In the study of the burial history. the data,such as the
compaction backstripping of stratum and the correction of ancient water depth and sea level were necessary. Out of
the existing three drilling wells and seven virtual wells in Baiyun Sag., three wells representing each sub-sag were
chosen to recover their burial histories and calculate their subsidence amounts and subsidence rates during each peri-
od of the structural evolution. The results show that the subsidence of the west sub-sag in the early Miocene late
Zhujiang period, the subsidence of the primary sub-sag in the Eocene Wenchang period. and the subsidence of the
east sub-sag in the Oligocene Zhuhai period are violent. Combined with regional tectonic movement and sedimentary
facies data, the results also shows that the uppersegment of the Zhujiang formation developed marine shelf slope
deep-water fans in the west sub-sag; the Wenchang formation developed fluvial lake delta and alluvial fan in the pri-
mary sub-sag; and the Zhuhai formation developed shallow shelf delta and shore fancies in the east sub-sag.
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Fig. 1 Regional map of research area
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Fig.3 Correspondence between the sea-level change of the Pearl
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Fig. 4 Burial history and basement subsidence chart of each drilling well in Baiyun Sag

F 2 PG 3 T 1 S0 B U1 R e S S S R e 3 4R 22, B TR R 3 301 R 125,142 m/ Ma, A4 15 1T [
R HR 75,80 m/Ma, i B 52 BR B8 Bl — 5 0 R W AR K, 2 BR BE B A 01 A R TH I B AN s BR U
S0 150 A 5 T S0 0k /L T VA 3 SR A 13 A7 e VAT S B A R /0N 5 o T R VT 0D IO A e e A T
R A 18 38 m/ Ma, K U 1 A [l e 18 18 m/Ma, [ 238 3 % PG 3 B 5% i AR /0N 5 BR VT i 309 09T o it ik
FHEN, RUUREH R I 297 m/Ma, ) 15 PURE 2 141 m/Ma, B [ 238 3l 1 A 25 30, % 7 3 I 4 7= 2
BRI MR 5 35 V300 0 B vl 2 T o 3 SRk 18 L I 2 32 sh i AT R T X W S 0 5 i B A DN 5 30T T
e et 1T VL BTRH BT, ST R B AR 2 80 m/ Ma, 14 3 T B 8 U 28 30 m/ Ma, 15 BT & AR 1 AR 1 iz 3 ) vl



KERE
L2 ARG & W RIS AE S AT

A R LN

H oz FEEEAE G # i SCB BTl ik 2, BT
o 23R R 3 TR R B R, 43 3 Dl 377,229 m/Ma,
Wk B 22 BR B8 Bl — 10 5% W 05 R R T BT I E
Wit T D D2 ST R R S5 TR A 3 70 o R 3 L R O 2
163,99 m/Ma, F: 3 2Z BRBE 8 55 5 W 72 o 4R T
M58 A 5 B v 300 T7C A R BT 30 K G0 L B IO o 3 R
FVR 15 LR SR SR 34 A — 36 204,103 m/Ma, £
AH 32 3 22 31 1w 16532 2 95 0, DT RS T 4R in bR s o i
PR VTR U0 T50 5 2 R R 96 U0 R 30T o R U A R R R A
TR %4 B T % 238,108 m/Ma, i ] 3% [ = i
Bl (145 R AR K 5 B VTG 300 390 A 2 B S ek /0 YT o R R
R o rpi b g S e RS- AL TP R GY AN PR G LI NTA
Bif 2 I IOC o TR A LR VIR . /NI T . A =
12 By Xof 32 ) S M 4k 2 /0N 5 i 3 T R R Y
JOTRH T o 5 DT % T 5 A 3 D0 A R 238 4 ) R 18 &
103,40 m/Ma, 6 BH I #1975 V0 32 3l X 18 33 7 A2 1Y
BN,

F 25 7 HE A 06 8T T SC B TR R, BT
R R FIAL) 325 TR R 22 43 51 O 105,58 m/Ma, B 32
BRI Bl — T (45 W) BE R R 5 0t SR T B TR
SULSE R R ST B | R R TN B N [ A
39, 26 m/Ma, 7R H: 32 PR Bz 8l %8 5 W1 7 b 4R T
R 5% e A 5 K s BRI TR 5t A 22, B DT B S R
T TR T AR 1 5K B 0 {E 258,149 m/Ma, U B 7K 1
G IR s iR AU E| ot NI P Al 7 SRS R
e /D L T I S R R ) T T S R U A
97,48 m/Ma., Ui W 7R H 32 F1 = 38 Bl 5% W 55 /D 5 BR
TG 30 T o g 18 B IO oA S R AR 3 T AR R )
N2 186,90 m/Ma. KB H = 18 3 JF 46 X AR 3 7
AR BRI 5 S VO R S R0, 1 8 B R AR
F1R) 5% W 6K 555 5 9 YA 30 T o AR el VU0 AR T AL T o 5k
SRR 38 DT 2R 232 43 0 ok 2 50,19 m/Ma, 6 B it
LS E e PONUTRE i A L

4 TUREXT AR A R

35

I EZ /m . Ma' I EZ /m . Ma'

IR 2 /m . Ma'

Fig. 5

Journal of Shandong University of Science and Technology

400+
350
TR
300 —
250
200 .
= S 4 EERaR:1i]

RS
15041 XEH

R
100+ i E

b BiEH
50 LT
0 T T T 1
50 40 30 20 10 0
4 AT/ Ma
(a) B = A EEPY33-1-1 H
4004 X A&
350
300
EZSAN-K N
1 PRI i b
250 s %E{E%E?%ﬁ
200 e
150
I BigH
100
50
0 T T T 1
50 40 30 20 10 0
4 AT/ Ma
(b) A= EERFH
400 -
350
300 - _—
250 - —
TRUT M
200 -
T
150 - o
XEaM T I L
100 - ‘
. B4 B
0 ; ; T4444 ‘
50 40 30 20 10 0
A AT/ Ma

(c) HB ARIELW3-1-1 3
[ Bk [0 WU EE

ES5 BaMESFNEERE

Subsidence rates of each drilling well in Baiyun Sag

FREI 1D 45250 45 45 M R BTk A 11 2 U1 A 8 UG S R Il 2 5 T OB A AR A T L T3 3 I 2 L
AN 3 T A B B, AN 2 T i A BT o 99 AR DR TR DR 14 989 2 B T B A TR = A N TR L B Bt
U AR DU AE U DU 5 I8 A1 2 [11 B o e 1) = 2 45 4 i s [8] R0 2 ) B T B e ) A A i 28
B RAMEAG A = MBETRK KR T =260 A4 A D238 Ma DL i BRVL 24— i V120 ¥ A Rl 22
AECTR K B TUR AL 5 O BRI 2L P K Bl 28 = A -0 15 0 0 25 DEBRLAL 5 5 O W7 38 300 S8 2L 9] 30 R = Ak 3%

WA IR G .

455 XA i 12 3 5 LR AR 20 A A Dy O Ao i SR VT 301 . B 5 P 52 s 3 B2 WA 0K L LR i



Iﬂﬁﬂﬁ*ﬁ 36 %3%%E EF1H Vol. 35 No. 1
%*@ 2016 &£ 2 B Feb.2016

R 2 GRS R AT 48 9028 8], SRy B K PREE L BR VL D 4 b i 2 050K A F s M BE i PE AL 7 1
I DY R0 PR IR 4G R R B A 2R AR TROK B s FL s BN B R E I 2 A m s s i A
K ULREAR B 2 WPRUURRE D> . QR IE SCE 1 2 2 BRBs 3 — M R i 5K TR e 22
UURE fe P o Ay Bli RE TR K T A PR 85 = A AR R D e o T AR oh RS 2 s 1 = PO L A = AR EE AR e 3 1), T
FEAIN BN . QW BRI 01 . 1 2= 73 HE 52 m i 12 2l 1Y 52 W 0K U0 i e 22 L DL e B L D0 B 4>
30~23. 8 Ma I ZR¥E N P e Rl 2R PR 85 0 3 O B 2R = - R b T

5 g

T 3 S T S LSRR 53 ) 8 ORI 5 IX 4% 1 W R AT AR R AR A I AT b )2 T 52 (TSt L SR 28 ek ity K TR

TV THTAE I & AR A2 1 L5 S RTS8 5 DX S 36 i 30 5 DORRURE B2 Bk o 0 — 20 43 A 2% TR B DIC R RRAIE

IR

D = P HETE R A ARSZ 1 232 3l 1 52 WA B R B VI I 30 0 IR o 0 489 o 90 e T R R s 1 s R 2 3k

BIE Bl — 5 0 52 fe KL SC B TR R e 2 TR 3R e TR 5 11 5 AR T 52 B T 0 0 52 T e R, BR VA ) O i

2) F = VEHE SR VLA Bk & AR BG4 R GR K B TUAR s B 2x F2 3 S5 2R b 2 2 8 T a0 AR = A W o AR

TUB S = AR BRI 4 M 2 O 1 v K B 48 = A AR L B AR TIOR8 R 2 460

S 23k

(1@ A3 AP L. ki o B i M 2 2 F A A - A7 1], i # 3 #T 52,2006 (1) : 11-20.

GAO Hongfang, DU Deli, ZHONG Guangjian. Quantitative simulation of subsidence history and analysis of Pearl River
Mouth Basin in South China Seal J |. Geological Research of South China Sea,2006(1):11-20.

[20R P, 70 i . o F R AR ARLEZE & BV R E B[] k4 $F4R,2011,54(12) :3336-3343.

ZHAO Zhongxian,SUN Zhen, XIE Hui,et al. Baiyun deepwater cenozoic subsidence and lithospheric stretching deformation
[J]. Chinese Journal of Geophysics,2011,54(12):3336-3343.

B1BEA.AF R PR . F. hizo 2 g =W EGFF e Bt ml)] & EAF G E),2011,41(4) :504-517.
LIAO Jie.,ZHOU Di,ZHAO Zhongxian, et al. Numerical modeling of the anomalous post-rift subsidence in the Baiyun Sag.
Pearl River Mouth Basin[ ] ]. Science China(Earth Sciences),2011,41(4) :504-517.

[4]kMBHh. B R RELL ER R AR FLM] T B Tk hij4E,2007:60-67.

[SIRHB4E, X B afedt 5. AR ARVEHGHBEFIERD H FARIRT]] sk H 2 F ot & ,2012,27(3):1008-
1019.

ZHAO Shujuan, WU Shiguo,SHI Hesheng, et al. Structures and dynamic mechanism related to the Dongsha movement at
the northern margin of South China Seal[ J]. Progress in Geophysics,2012,27(3):1008-1019.

[6]PIN Y.DI Z,ZHAO S L. A crustal structure profile across the northern continental margin of the South China Sea[ J]. Tec-
tonophysics,2001,338(1) :1-21.

[7]BRIAIS A,PATRIAT P, TAPPONNIER P. Updated interpretation of magnetic anomalies and seafloor spreading stages in
the South China Sea:Implications for the Tertiary tectonics of Southeast Asia[ J]. Journal of Geophysical Research Atmos-
pheres,1993,98(B4) :6299-6328.

[8]SHI X,BUROV E,LEROY S,et al. Intrusion and its implication for subsidence: A case from the Baiyun Sag,on the northern
margin of the South China Sea[ J]. Tectonophysics,2005,407(1) ;117-134.,

L9, s i 2R T R K B & 42 Bl A LML A6 3 A4 i AR, 2007 :230-236.

(L0438 A2 BT F. kit 0 &3k & Z W R RUG JF U AT 7L A S B oAt (1], 3 5 A1 5, 2013,31(1) : 1-15.

FU Jie, LT Mingbi, TANG Yong, et al. Post-rift subsidence anomaly and its mechanism in the Baiyun Sag, Pearl River
Mouth Basin[J]. Journal of Marine Sciences,2013,31(1).:1-15.

C11]vtAed=, i 90 4. & sb s & BE R IR [ ], o A B 3R, 1995, 14(2) :45-51.

YE Jiaren, LU Mingde. Review of basin geohistory modeling[ J ]. Geological Science and Technology Information,1995,14
(2):45-51.



WERE 37 Journal of Shandong University of Science and Technology
FRIT T MG E W I S AE T

[12]B7 4=, 525, — 2N A% BASI[]]. am#hik 5 £ .,1989,16(6) :1-11.
SHI Guangren, LI Huifen. 1-D basin modeling system BASI[J]. Petroleum Expoloration and Development,1989,16(6) ;1-
11.

C13]A e R, T2, 59 . 5. dy ik Au 30 Bh o K o P 37 AR IR A 42 [T ], A4 % % 52 4R, 2013, 32(6) : 42-49.
CONG Xiaorong, YU Xinghe,SU Ming,et al. Tectonic subsidence characteristics on the northern continental margin of the
South China Sea since Late miocene[ J]. Journal of Tropical Oceanography,2013,32(6) :42-49.

[14]MATSCHULLAT J. Basin analysis principles and applications[J]. Journal of Soils and Sediments,2005,5(3):191.

[15]JATHY L F. Density, porosity,and compaction of sedimentary rocks[J]. AAPG Bulletin,1930,14(1) :1-24.

[16]JCLIFT P,LIN J,BARCKHAUSEN U. Evidence of low flexural rigidity and low viscosity lower continental crust during
continental break-up in the South China Sea[ J]. Marine and Petroleum Geology,2002,19(8):951-970.

[17]JMCKENZIE D. Some remarks on the development of sedimentary basins[ J]. Earth and Planetary Science Letters,1978,40
(1):25-32.

[18]1STAM B,GRADSTEIN F M, LLOYD P,et al. Algorithms for porosity and subsidence history[]J]. Computers &. Geosci-
ences, 1987,13(4) :317-349.

[I9]F EA . FEL . HEE.F. FRHRELFERZLER  AFMEYRIEDER D &6 []]. A FK,2009,23(5):865-
871.
JIANG Zhenglong, DENG Hongwen, LIN Huixi, et al. Methods and application of paleo-geomorphologies rebuilding: An
example of the second member of Shahejie formation, Zhuangxi area, Jiyang depression[ ]J]. Geoscience,2009,23(5) : 865-
871.

[20JDONG D D,WU S G.,ZHANG G C,et al. Rifting process and formation mechanisms of syn-rift stage prolongation in the
deepwater basin,northern South China Seal J]. Chinese Science Bulletin,2008,53(23):3715-3725.

(21t e R R 2B . SRR KB RAT AR A 8 R R F 4[], sk A 33t & ,2006,21(8):793-799.
PANG Xiong,CHEN Changmin, WU Mengshuang, et al. The Pearl River deep-water fan systems and significant geological
events[ ] ]. Advances in Earth Science,2006,21(8):793-799.

[22] & B AL iz o B 3b 37 A R B 73 B X o A il 7 & AT, F B3 £ A Q&) ,2002,16(1) : 1-10.
QIN Guoquan. Late Cenozoic sequence stratigraphy and sea-level changes in Pearl River Mouth Basin, South China Sea[ ] .
China Offshore Oil and Gas(Geology) 2002,16(1) :1-10.

(230t i KK . A& F MG F @ EAL & BRIRAR ARG am[]] REAT%.2006,12(3):167-177.
PANG Xiong,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,2006,12(3):167-177.

[24]ROBERTS A M,KUSZNIR N J, YIELDING G.et al. 2D flexural backstripping of extensional basins: The need for a side-
ways glance[ J . Petroleum Geoscience,1998,4(4):327-338.

[25]JHUANG C,ZHOU D,SUN Z,et al. Deep crustal structure of Baiyun Sag, northern South China Sea revealed from deep
seismic reflection profile[ J]. Chinese Science Bulletin,2005,50(11) :1131-1138.

[26]FEA L EXM. R R F. . hT 2 ZR KR HARBBRARRALT]. FE L HXFEFROE R FRR).2009,33(5);
17-22.
DONG Dongdong, WANG Dawei, ZHANG Gongcheng, et al. Cenozoic tectonic and sedimentary evolution of deepwater are-
a,Pearl River Mouth Basin[ J . Journal of China University of Petroleum(Edition of Natural Science),2009,33(5):17-22.

[27]22. koA GAZVRE B FRRELRSARRABX AL B ABHIRATF[D]. LT P EAFRAL LK. 2012,
15-20.

(28] A KEE. G FTH.F. 0L a 2 RLRAMGALFRI] AP T42EE4E,2011(9):48-50.
KANG Yongxiao,ZHANG Guojun, FENG Yutian, et al. An analysis of depositional evolution in Baiyun sag, Pearl River
Mouth Basin[J]. Chemical Engineering & Equipment,2011(9) ;48-50.

(FTHERHE . Hm )



