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Sedimentary transformation and source-to-sink response to the Eocene rifting-
detachment in the western Baiyun Sag, Pearl River Mouth Basin
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Abstract: During the Eocene rifting period, the Pearl River Mouth Basin (PRMB) was in an alternating pattern of uplift
and depression. The transition of tectonic activity from brittle rifting to ductile detachment in the deep water area of the
continental margin is mostly manifested as the change of sag from deep to shallow and the migration of depositional
center. However, the lack of discussion on the sedimentary responses in the depression has restricted the prediction of
the distribution of sedimentary bodies formed in the process of transition. The study serves to restore the sedimentary
palaeogeomorphology during the Eocene rifting and detachment periods based on the drilling and 3D seismic data of full
coverage in the western Baiyun Sag, PRMB. The results are shown as follows. First, during the rifting period, the
lacustrine basins were narrow and deep, generally with multiple depositional centers developed, while during the
detachment period, the lacustrine basins were wide and gentle, with water converging toward the detachment center.
Second, combined with well-tied seismic interpretation of depositional framework and seismic calibration of depositional
configuration, it is believed that minor-axis provenances existed in the western Baiyun Sag due to the control of pre-
existing fault blocks, leading to the development of fan delta, semi-deep lake and braided river delta (fan/braid)
depositional systems during the rifting period; while during the detachment period, as a result of ductile uplifting, the
overall terrain slope got lowered ( <10 ) , the water body got shallowed and the range of high-energy water body
expanded. Major-axis provenances appeared in the uplifted zone, and braided river delta-beach bar (beach/fan)

depositional systems were widely developed within the structural lows. Third, the coupling of drainage zoning
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parameters in Panyu low uplift area reveals that the sediment supply efficiency of beach/fan sedimentary systems was

high, with an increasing proportion of sand in the sediments, and the sedimentary system developed in the major-axix

direction of the ductile uplift zone can form a favorable source-reservoir configuration.
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Fig. 2 Restoration process of the Eocene sedimentary
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2.1.2 AR @MEE ALK

BT RIRAF AL A A BRI D M 5 74 X
SR 57 B AT PR S5 N TRI 2 0 Af et g TR P i, B
M AFIRBEL A o I -T2

D=0. 000 302 137°+0. 719 113 637+45. 389 424 35

(4)
A DN ms TR, ms

2.1.3 EREZHF-REFZES

AT 2. 1.1 AR RAT B e 58 R RO , 5 06 B Y 4
JE B MR IO R AU B TR SRR SRR Ak
R R FRX ), BA R, R=
0.960 1,

a
C=T 0w (5)

A GRS R, KR M a=4.58+0.25; b=
2227.71+178. 62;k=70. 00x10°+7. 49x10°°,

2.1.4 RIEWARFEFEFEWA

B XSG B M 5 50 AT ) B4 B AR J5E 8 A (LR
I A BT ST 0 TR S B RO B 2 1] ) RO 2R
PRI 6 L P 301 St DO AR R JEE |, M) AP 1A A 5 57
PRAG s b P, RV A Y S — S B S ] 38 ) AR
W

2.2 KHE-IREHMREER iR

RICE I 2 P IXAR T P K R B, X 1 R B
[ %23l F 0 J1 7515 24 NW-SE [, Wi 8435 sl P, B
IR R 73 A 2 T oA S AT T8 7% TS, 22 B
HZ VIR L, BB AR AR AE (18] 3a) o Bk
TFUUBR SR, AT 2 3] b 55035 B2 5 B , e A3
IBT5° I 497 Hovh 2 ) 25 VR AR SR RO,
HBBE , F e 3EERARI BN S 2 A 1 25 H Sk

25 P9 DX SC B 30 P4 32 48 T4 A el st e ) o 12k
BETF, e A= s ZUAR B AR T, 6 B B R az 8, S50 ) 77 1)
D% 22 NNW=SSE [ia] , 75 TR 4 1) 58 Ve ) 2 e 4k, it
SDTR T 30 S5 PR ol 3R, 300 22 B 22 A% R 1)
B R A AR S W i e A AR DR
HALTHZ 3EMESITA (K 3b) . WK E 1R
PRI e R S 517, % 327, HH = 1-11h
AL JE G W) P 2 T A M R 0 10°, B S0 B 3
AR S

Xof HE PR S I 6 e 1 ke 28] 5 A s TR



604 £S5 KRR R

Fa4 B

-
0 10 km gaks
[

K13 BRVTH Z 2 09 X AR 5K SR 4 s DRy s S 4RI

Fig. 3 Sedimentary paleogeomorphic transformation during the Eocene rifting (a) and detachment (b) periods in the

western Baiyun Sag, PRMB
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