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Abstract: Baiyun sag is located in southern Pearl River Mouth basin, which is an inherited deep sag.
The current exploration results show that it is a gas-rich sag. However, it is controlled by the
paleogeomorphology pattern, fault combination, source supply, and paleo-valley-slope break system of
the Paleogene Wenchang Formation and Enping Formation in Baiyun sag. There are many different types
of source-sink systems in the study area. In this paper, through detailed rock mineralogical analysis and
three-dimensional seismic data, the coupling and time-space evolution of the Paleogene source-sink
system in Baiyun sag are revealed. In the early stage of rifting (Lower Wenchang Formation) , the source
was dominated by Mesozoic intermediate-acid igneous rocks in the basement of the basin. The basin as a
whole showed a pattern of depression and uplift. The sedimentary center and deep sag were controlled by
two groups of axial faults trough sources with different distribution directions in NWW and NE
directions, and formed felsic-rich sand bodies. The distribution range of sand bodies in this period is very
limited, mainly showing the characteristics of short range and low structural maturity. The axial
provenance of the Upper Wenchang Formation gradually shrank, and the scale of the northern
provenance channel restricted by the gully system gradually increased. Compared with the Lower
Wenchang Formation, the clastic rocks of the Upper Wenchang Formation had higher structural
maturity and compositional maturity, showing a large-scale transportation process. The lithofacies
paleogeography and provenance system pattern of the Eenping period are obviously different from those
of the Wenchang period. It is characterized by the typical sedimentary characteristics of shallow water
and wide basin, and large-scale shore-shallow lacustrine facies and braided river delta are developed on
the side of the northwest channel. The scale of the source area in the basin is significantly reduced, and
the long axis source system outside the basin restricts the distribution of large-scale sand bodies.

Key words: Pearl River Mouth basin; Baiyun sag; Paleogene; provenance system; spatiotemporal

evolution

TR T A G T R L

503K L 1125 D1 3 1 B — SE O B A M

W P03 PR B B 2D AT R R I T S B 30 1 25 11 LA AR o b R
AR AR B T2 T IR R ST o A g 2 0 P T 8 P R B
Pra s 7R A S R IR R B DO 5 i 2 o v v e v T ST 2L B Y 1 IV
WS RE T 3 KB GRS B gt b 1 GRS G 2 T (1 22 I o 15 R
SSRAOREAT . DY URBFSUH IR TS EOAE 5T g g sy s o B 2020 4 R 25
WHERR S EHNMAIE . RO BTG oy i e s om0 20 240 R
S S L R T T SRS
SIRHA R BOUH SRS RS T T

3 B A A5 HLE e R R 5 b A B AR T 2 VR X '
EE K UURUX 2 LR = AL 5k LA M RFNAT F) A0 AA BY 20 A 5 AE A7 AR I B R R0 AR

0 35

i1

N YA VA L I S EN-TA A 5 SCHE T A A = 4R WORHE U O S BT A
S PR IR O TR A O X g TR A R DO R A SR AR, W AN R T R B
R AT B R A R AT 20, A RE R R £l 225k DUE R S A E T AL T R T R IR
P 5 B IR ALY iz m 2k m, it —  REGEHE ME - Z S,
S T AR ) 2 8 5 R TR 0 I R 2 -
e 1 MEES

TR AR,

BRYT O Z b 2 1Y 6 7 oy B 0T T2 B e T A 2 YB3 2 BR VL 1T 23 b B R M BG L A F b



%6l iEl

P55 BRIV O 23 1 s MR O R IR R GRS R -2 A

1929

T TG AN AR B T A Y L A TRV O A
R A AR ACEE (R 1) 0 BV i AL K B A
Sy Il e IXC, Shy ¥ i o Y A A B A, O K AR
UL R v et T LR T 20 000 km*, K
K 200~3 000 m, #3& BTG 70 % LA 1 3 FE Ay 7K
KT 500 m., [z M PG S A 25 2 % 25 0+
XA H NEE 7 @ /i, [z M Fa b &8 o 7 3R
AL PR = FRAR S A, 2R 5 R U e Ak A 4T (A
b, Hm ME=EE BRI E s EHE YA
4800 km*) \H = AL 512 km®) FIH = PG (4
900 km®) , Horp = = AU F0 % B A0 2% L R A0 A B
I 3952 BT 9 %) R AIE L 2 R I 3 IR R B 2 AN 5 4 I DE
R (W ) 25 ko) RS DR L s 1
B Ab - 24 25 T Ak 1 G 0D O 34 oRE E B G
ErbEdb 2 WA Ik TR, R
05 T 5 75 VS T ke 48 L ORR Y 5 A VR R BRI,
RT3 B DT B A A B R U R AR
JyHel

2 WRK R ERE

EEAK
ML A E — R 5 NW [ F 5 R KW 2, 7
R 22 55 SR AR AV A T Bl T8 . g YA L R % DL B

2.1

TL——GE s Vb W 4 o0 L % W 24 DL AR B oy B B
BRI A A LUV i i B2k F AR AR T
A MPIEE R R ERIN AR BRI O 2
MR K X R E T B A A B R PR
AU 5 1) Hb 770 4% 2% 25 R0 M8 A% 2% L 3R e TR K IX
RS A= NTE AR AR P L = ey = 5 ]
BN ) 20 A A 22 il 28 b 20 BRI O A
29173 DI A AR HLZ 2 RO I 50 m (185 -
48 I, i bk 28 %, B E LIAE R H S IR MR A
o IE O NSRRI B AN s B ey |
BT R B — R P A () — K 8 5 5 a8 5 3 B
i,
2.2 ERFYFE

D B 25 A AR B M AR 22 T W2 B AR T TR
B Z2 B R R 3 A B 0T DA SR A 2 b 1 DT AR
T SO BT L Z R DRV A A 2R R RE S 4
ZNTURR ) 9 R 5 SRR DG ) U X AR 9 TR . AR YR 9
AECH =KX A 4 03, 23t 37 A4S R
BT EE BB WY X A DL o A S R
O3B0 A (B 2) . WiFE R SC B 4l A Y
BB R 43 % KA R B B0k 32% . 5 8
SEBRF A B R 25 % CHi A6 5 A T8 R R 5k
22% DURUE A B R B B0 %0 L 28 s o T8 R R4y

2
[ @ | xcamw
Gt

A s

N I {
Yoo 20km

1
Fig.1

HIIO#EM (a)FMEZMME (D) MEMER

Structural location map of Pearl River Mouth basin (a) and Baiyun sag (b)
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Fig.2 Typical thin section photos of clastic rocks in Pearl River Mouth basin
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Fig.3 QFL structure discrimination diagram and rock debris content pie chart of clastic rocks in Pearl River Mouth basin
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Fig.4 Restoration of prototype basin in Baiyun sag
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Fig.5 Seismic filling mode of typical transport channels in Baiyun depression
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