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Fig. 1 Distribution of the structural units in the Qiongdongnan Basin and the Zhujiang River Estuary Basin
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Fig.2 Sketch principle map of Airy theory of isostasy
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Table 1 Tectonic locations of the drilling and simulation wells in the deep water area of the Zhujiang River Estuary Basin
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Table 2 Tectonic locations of the drilling and simulation wells in the deep water area of the Qiongdongnan Basin
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Table 3 The data of L33 Well in the deep water area of the Qiongdongnan Basin (see the location in Fig.1)!***"!

FLIH 2 PR FHHTRE /m FiMa  HURBTE Fe/INil K /m Rl K /m VU SR G

T IRK 1462.8 0 SRiligd 1462.8 1462.8 B RN 1.57
T20 2214.5 1.8 SRiligd 1000 1200 R 1.57
T28 2491.5 32 IR 900 1100 LR 1.65
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T31 29555 8.2 B 700 900 SN TR I 1.67
T40 3150 11.6 HA 0 50 SRS BN BRI 1.67
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T60 3608 23 =W 0 20 Rtk it 1.65
T62 3 844 25.5 Wk 2H 50 200 Heity 1.67
T70 4008 28.4 [y 0 50 IR 1.67
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Table4 The data of L31 Well in the deep water area of the Zhujiang River Estuary Basin (see the location in Fig.1)"™"
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Table 5 The decompaction parameters of the Zhujiang River Estuary Basin and the Qiongdongnan Basin'***"
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Fig. 3 The subsidence history curves of the Zhujiang River Estuary Basin (a) and the Qiongdongnan Basin (b)



54

MHEEdy 4345

X o T L A A b 2 B 3 0 T i i BT . L
un, A T BRI 1 4 b R XY 25 -, 2R TR 2y
300 my 177 {3 F B AR B 4 L B A X 1Y) Q2 il QS H 24
WIUTRE 2920 400 mo T VTR 30 b 111 563 X114 5 R T ok o
HBAE 3000 m A4 o

MIE 4 0] DL AR B E, BRVT O A ROk
DX RIS 2R P 7 b TR 7K DX A 24 o 10 1 A 3 39T o4 3k 3R 9
TR S8 J5 PR DR RRAE, JUIZAE MG e, T
QBRI A Z1 R AR A Q1 Z1 O
Z4 ¢ 391 391 (66~ 39 Ma BP) VLI# 1 % 4 80 m/Ma, %4
K 199 J5 11 (39~33 Ma BP) UL [ 380 R 34 i £ 170 m/Ma;
Q1 H-ZLFA M 4 (45~32 Ma BP) L4 % Jy 80 m/Ma,
Z4E1E1(32~23 Ma BP) TR F A A R34 230 m/Ma,
PR TR 2 L I A X A 3 B A AIG AR DT B 3 L
WNERVL I A Z4 2L IATTRE R A T 50 m/Ma,
75 DR RA N 10 m/Ma 76 475 B B A i Q2
JER QS 124 B WL 2 2R A B 2 50 m/Ma. PIIT
frﬁiﬂﬂ“ﬂKa%ﬁ%ﬁi’%fmjwﬁum%'rﬁ BRI

UL EAIME TR S A B R B E IR .
412 5

BRVL D % 24 )5 1 33~0 Ma BP, 35 4R /i 41
M B LS 9k 23~0 Ma BP, M &I 3 AT LLE M, BRIT

400 -

a Jbf :
——Lw3l R IR
300 ——7i !
= 72 '
2 73 .
<E'a b1 —+ '
% 100
5
0OF
1005 50 0 30 20 10 0
4Eb/Ma BP
3001, L .
LS33 3 . 5
——YC35 L i
_ ngz !
< 200} 81 !
- Q2 — ' ———uE
& @B B
% % —
) 1
é 100 ! | :j
s i
i N — [ 1
0 . . .
40 30 20 10 0
AE{A/Ma BP

B4 BRI 250 (a) FI 3R e 42 b (b) TR 3%
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Comparative study on the Cenozoic tectonic and sedimentary evolution in
the deep water areas of the Zhujiang River Estuary Basin
and the Qiongdongnan Basin

Xie Hui'#, Zhou Di?, Shi Hongcai', Li Yuanping®, Kong Deming'

(1. Guangdong Key Laboratory of Coastal Ocean Variation and Disaster Prediction, Guangdong Ocean University, Zhanjiang 524088,
China; 2. Key Laboratory of Ocean and Marginal Sea Geology, Chinese Academy of Sicences, Guangzhou 510301, China; 3. CNOOC
China Limited, Shenzhen Branch, Shenzhen 518054, China)

Abstract: The formation and evolution of the South China Sea is well recorded in the northern continental margin.
But the discrepancies of the tectonic and sedimentary evolution between the west and east of the northern margin
are still enigmatic. Several drilling and simulation wells with analogous geological setting are chosen from the deep
water areas of the Zhujiang River Estuary Basin and the Qiongdongnan Basin. Based on backstripping and previous
studies, high resolution sedimentation rates and subsidence rates are constructed. Results show that both two basins
are characterized by analogous sedimentation rates and subsidence rates in the syn-rift stage, but significant discrep-
ancies are revealed in the post-rift stage. Episodic sedimentary and tectonic evolution characteristics are revealed in
the Zhujiang River Estuary Basin, sedimentation rates are characterized by “two rapid sedimentation periods and
three slow sedimentation periods” and subsidence rates are characterized by “two rapid subsidence periods and one
slow subsidence period”. But the sedimentation rates are characterized by “graben” style evolution, and the subsid-
ence rates are characterized by “step-up” style evolution in the Qiongdongnan Basin. The “step-up” subsidence
rates in the Qiongdongnan Basin might be controlled by activities of the Hainan mantle plume which moved north-
westward derived from the dextral strike-slip of the Red River Fault. And it coincided with the magmatism and the
subsidence rate in the northwest margin of the South China Sea. The distribution of the rapid deposition and acceler-
ated subsidence in the Qiongdongnan Basin after 1.8 Ma BP could be mainly controlled by the meanwhile dextral
strike-slip of the Red River Fault.

Key words: Zhujiang River Estuary Basin; Qiongdongnan Basin; deep water areas; tectonic evolution; sedimentary evolu-

tion; comparative study
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