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Table 1 Age of the sequence boundaries in Zhu III
depression (The ages used from CNOOC and

sea level changes from Haq et al 1987)
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Fig. 2 Physical model for time-dependent

stretching of the lithospherel?-

a-the thickness of earth crust; T1-the temperature of the
asthenosphere; u(x)- horizontal velocity of lithosphere;

v(z)-vertical velocity. ( see table 2 for detailed parameters)

Viz,t) =(a—=2)G®) (3

ulx ) =xG() 4)

Py flr e i B AR TR B DL B A, TR
TR O B SR SRR -

o=po(1—aD) (5)
oo HYAE O CHF A FE (kg » m ) 50 HAIE K R
BOC Y, HPpREY T(e,o g i it 5.
T
=z

e NP BER(m*/s) 52 HIRE (km)
R i FLC0°C L R AT 333 C o BB 466 4
MR

() HIS A 18 TR 11 - 98 804 b 52 J5 BE 55 90 b 5k
LR LOAE T B A Rk R B IR B ER = I
FE5K ZE] (65~ 30 Ma) LLiZ L ik A 1 ¥ 51 vk . 1%
I — PO B A i TR 2R 11 . RCE BIF Y DX 46
FEIRERES 32 km ™, LA B T MR )M T I

OT | (o ydT _
§+(I(a 2) o k (6)

B A5 R TR AR

R2 ERISHES
Table 2 Values of model parameters-23-24:28]

SR LA X % (H SRS /AL
AT B IR R 125 a/km
Hb 7 ) U 5 32 Tc/km
P Tk 2R B 3.28X10°° @/ C1
g 2 S8 3330(0 C) on/ (kg + m™?)
B 1 3185(1 350 C) o/ (kg s m™%)
i 7k 1030 po/ (kg s m—)
o B AL 2 650 psand/ (kg *+ m™?)
e =R g 3 2720 pmud/ (kg + m™?)
B b o5 B R 2 650 plime/ (kg + m™%)
b W) 6 LB 0. 49 b,
=R IR RIS 0.63
KD A ) f FL IR B 0.56
(IR IR 0.27 ¢
U S8 R B 0.51
WD TR SE R AL 0. 39
2.2 HiE

By TR 90 DX B L 43 A AN 1, HL 22 40 A A6 48 1 5
AN o Ml Al 0 AN 52 4, BRI O SR g BT A M B AR
BB R PR 3 AR B TR X T
F 3 BT, e R A M BE O 4 T 10 BN
(P 1 13 ) #EAT [l 3158 Rl BR 2E98 T 7 H AL AL
PEAT A, e R THH S T(E D)

3 4

3.1 #FAERMENEMNREZESR

TR =B B A AR TR AT R 20 5 AN B B w1 1R
K48 B TR (65 ~49.5 Ma) , 8§ 24 ] Mo 3 Ui %
(49.5~30 Ma) , 24 J5 18 HIDTERT B T (30~23. 03
Ma) , 4 J5 il 3 3T B (23. 03 ~16.5 Ma) , 2L J5 8 3
PUTE Y BE 1T (16. 5~0 Ma),

(DA 4K Lk i (65~49.5 Ma)

AW Bl FE by i hr ok W, EEAE MG 0 A
B BR TR 1 3 0 B R AN, 290 17~ 30 m/Ma
(& 4-3.8),

(2) 3K 3L 1 Bead 3t % (49. 5~30 Ma)

A B B e TR R . SCE AHPTRR (49, 5~
35Ma) IF [n] 14 1 F. 50 hy B2 X (J814-5,9) , S & M



50 T3 b JBE 5 58 O 20 b R

2017 4 12 A

3 INFHAR A

1000

KUAZ A (8] /ms

2000

3000

f 4 5 7 8 9 ANFZR B

—
R P P i b e
=
% 3!
Rl ) PO
B 4000 FHIB I FH A MBS

10 km
OC 0 well3 IR C
|

-
£
= 2000F
ﬁ
gﬁ
=3

HYTAR R
7 /7
4000 TR PBH YT AT Fe S EANT 10 kem

Bl 3 i ] v TR e N A B Gl A L D

Fig. 3 Simplified seismic sections and locations of man-made wells (See Fig. 1 for location)
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Fig. 4 The characteristics of tectonic subsidence in representative wells
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(The blue arrows represent the migration direction of sedimentary center)
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CENOZOIC TECTONIC SUBSIDENCE OF THE ZHU III DEPRESSION IN
THE PEARL RIVER MOUTH BASIN, NORTHERN SOUTH CHINA SEA

CHEN Mei'?, SHI Xiaobin', LIU Kai’, REN Zigiang "* , YU Chuanhai'
(1. Key Laboratory of Ocean and Marginal Sea Geology, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, Chinaj;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Zhanjiang Branch of CNOOC Ltd. ,Zhanjiang 524057, China)

Abstract: The history of tectonic subsidence is the record of basement movement in vertical direction. It is
not only the reflection of basin evolution, but also the record of deep geological process. More and more
geophysical evidence accumulated in recent years suggest that there is a low velocity anomaly under the
Leiqiong area and its adjacent. In order to reveal the movement information of this deep low velocity anom-
aly body, we calculated the real tectonic subsidence curves as well as the theoretical tectonic subsidence
curves for each tectonic units of the Zhu 111 depression by backstripping and strain rate inversion, based on
seismic and drilling data. Results show that the Cenozoic tectonic subsidence of the Zhu III depression can
be divided into five stages: slow syn-rift tectonic subsidence (65~49.5 Ma), rapid syn-rift tectonic subsid-
ence (49.5~30 Ma), slow post-rift thermal subsidence I (30~23. 03 Ma), accelerated post-rift subsidence
(23.03~16.5 Ma), slow post-rift thermal subsidence II (16.5~0 Ma). We find that the Zhu III depres-
sion exists 300~800 m syn-rift subsidence deficit, and the rapid post-rift subsidence might be the compen-
sation to the deficit probably caused by the dynamic support of the influx of warmer asthenosphere materi-
al. The results also show that the tectonic subsidence center of the Zhu III depression migrated to the
northeast during 23. 03~10.5 Ma, together with the deep low velocity anomaly body.

Key words: tectonic subsidence; anomalous post-rift subsidence;backstripping;the Zhu [l depression



