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Characteristics and main controlling factors of the shelf-edge delta of the lower member of Zhujiang Formation
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Abstract: In order to reveal the evolutionary history and controlling factors of the shelf-edge delta discovered in the Lower
Member of Zhujiang Formation in the northern Baiyun Depression, seismic sedimentology and sequence stratigraphy are ap-
plied with the support of drilling data, logging data, seismic reflection configuration and root mean square amplitude attrib-
utes. Seismic reflection characteristics suggest a high angle oblique progradational body in parallel to the direction of sedi-
ment movement. Topset deposits are missing. Instead there are fan deposits in front of the delta laid on the bottom of the ba-
sin. The vertical sequence of the delta is characterized by the multiple reverse cycles changing from prodelta, sheet sand,
mouth bar to underwater distributary channel upwards. There are abundant bioturbated structures, shale strip deformation
and sliding features usually found on continental slope. The shelf-edge delta in the Lower Member of the Zhujiang Formation
was formed in forced regressive systems tract periods, and accompanied by basin floor fans. However, in the lowstand sys-
tem tract period there were mainly developed slope fans and low wedgelike sand bodies. A stable distribution of shelf break

zone was formed in the period while the Lower Member of Zhujiang Formation was deposited under the control of tectonic
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movement. Shelf-edge delta occurred in the shelf margin and slope area by the huge amount of sediment discharge from the

paleo-Pearl River and the strong sea-level falling then.

Key words:shelf-edge delta; depositional features; main controlling factors; northern Baiyun Depression; Pearl River Mouth
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Fig.1 Tectonic map of the northern Baiyun Depression and distribution of research data
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Fig.2 Seismic reflection features of the shelf-edge delta in longitudinal profiles



5539 % 4 3 4l

AME A 2 M BE TG BR VT AT B Bl 28 300 2 = A U ARRAE I R R R 31

£ YN DX T Bl 42 9 = A Y G S D R AE Sz Bl — Fif 3
Al = A DT AR I 7 - A AN R A G i - T
TR T B AT I A2 o A FH 4 5 RO R o e A A
BERYRAAE . 38 2o R R R P HOR S DL Kz
0 MFS18. 5 fEh &% B, i+ K15 H = Mgt
R IT AT BBl 42 30 2% = I b 55 — B R BUAR 1Y R
FRUSZSHIUAA N 3. 27 I 2% = 1 YN TR s 30 A s
PR Ry 3.2°, N, B4R B E — BN T
17, Bl e B 3 B — ol 3°~6°102 [l IF, Moller %5 3
T AR VG BV AN ] 28 AL = A N R R DT AR R A 1Y S 45
L Z I H o Bl 38 e B Ry 3° 4 Ay ARk 3 T B B T D I
K B IG A 48 = A I TORL R % 3
MR, TR B2 5 KB & AP TR R L 3 Ul B Bk
L = MBI BRI 4 FBEE B =AM NE
FhEAH i Lk B MERD = MM, i B3 I
R EEIA S 85m ., F PNy 600 (B 2), x4
% = RN B TE S i ) I IR AR R UK T (FRST R
T B HT S IAE /Y SB21 2 ¥ S, T iy 5
1B AR R I T /0 (FRST TR . B T3% TR M 4H
Xof ¥ - T PR T R T B TOURE 1, O P B R DI R
MAER R RATIE R —) 2 K8 WA AT, %
Jei 3 VA 42 AR b A D 1% 5% Wi LA B V2 A R Sl 7 o 38 X
R B T I R AR B 1) R AN R T E MR ) I
R X A3 A R M X & A i A I IR A R B
T (FRST T 5 5 Kz 11 (MFS18. 5) JL-F- 5
BRI L (K 2. & 3. K 4), mIRIX R % =
DA AR T2 22 1) 235 b 7 ) WA B8, T R 8 8 T AR
W12z Lo b T Bl 3B 0% 38 AR R A K, AR [ 445 1) = 1 M
2 5T = AN TCRR W 8 5 0 30 R 3R A AR R
T Y5 A B 2 b v O B — R DT AR T Y
ARG S5 4 3 B R A0 B B RRALE L B IS 1 B % AR T
TV 2218 TR B ARARRARAA TR (A 2)

B3 Bl 2R3 2% = N G ZE 3 4l 1 R VI AR
Fig.3 Incised valley across shelf break along
the shelf-edge delta

M T 3z dil R s, B AR & = ANk E
114 Tr] B 7 i 42 33 B 4 B O R SR IO R VDA 0 4
fiE. HUZHIE BT OAMRIEASLE V RIS U AL,
X5 TR AR R ) A DG, — MR T W YR AR A
5, T YITRBE R, LAV AR 3 T 3 B 9 R 4= ik A
55,5 U BURFAE 10 F Y14 938 B A 7 38 R 5 454
FRAE L 3B LA 2% L B A7 H 5 S 5 R 3 0 LA g o
AN S SR S LU R D IR I A = B L
Fadb B SRV 20T B B DI A8 R AR W] L 76 3 B IR Y
NS S U2 iR N 7 N OB LN o I B N
58U A, RN ST 4 M AR S SR A5 R (] 3) L 4
KIEREEIE 90m, % 1km, % F Y4 MRl 423 4 = ff1
WA AR T (FRST T D — BT Y) I kG280 2
=N AR R JE i (FRST JiE i 8% SB21 J2 % 7
T T S B4 I 4R A4 22 8 DT AR ) o Fe 38, Rk
SEAT B LR S BTHRRAE % VIV A AR AE TR &
Bili B2 301 2 = fi N B DR 25 5 B i 326 31 A8 3 R /K
ML E R E MR EE NIRRT Tz =
£ YN = A 1 [0 e R ) 52 i) LA B T 11 0 AR B i
il 24 o Bt A8 30 % = #f N AE 3 B0 IR D7 ) ) b AR ) T
AT AR B = A N G RRUZ ) O AR O K B4
mEs 2 &= MMt BUZTE B6 H M & A T iR
KLMAE B2 M B3 I EEARNEFS 2 £ =M N
AR Z (K 4a) ,

2.2 SHMFHHE

i 8 30 % = AR o 2 1) DR 4 A 22 10 R Il i
SHAME AWM B E OERAE . A 4b Y
) AT DUE L BRI AR BERG 2R 1 4 = A
A3 I A SO TR AE AR 3 AN HEJR 4L (D g
)M B . 51 IR AR 2 = A #E B2,
B3 R B K& R )Z B = A YN T A v 0+
KR A3 Hi 8 g DURL, 78 B6.B5 A1 Bl b LD &
JECR A 5 50 = A V8 A A TURL, A SRS (GRO il £k
FEI N ORI A R RTRRAE . A2 = A YN 2R R [ e ] 3
RN F200] B BAR B 0 52, 55 2 W RE2R T & =
AE B5 \B1 I v 4R 4K LU B i Il ¢ ik 19 /i = A8 D
DU R L HTE Be BN T H LU R 5[5 =
N A RO 3 M i & 248k Bk E
o R R VD IR T i 2R S U SR [ B AE
B2.B3 &4 TR K (B 4), 55 3 BRI L
AU OB TRTRRAE B R, T B R A A U
e SERAD B DAL, I i 28 B AR AR RER RN =
YT 2% B3] H VD 3005 7K R 43 3t 1) 38 A 20 5 DR, T
I 2R 5 =F TR 5 40 R B AL A RRAE . Bl 2 o S T



32 TR T 3 545 4 I 4

2019 42 6 H

P4 Bl B30 % = A N 3kl ) T 5 S

Fig.4 A seismic profile and well correlation section across the shelf-edge delta
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Fig.5 Drilling core, logging curve and probability cumulative curve of the shell—edge delta

a.core pictures of well B4;b.column diagram of well B4; c.probability cumulative curve of a sample from well B4
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Fig.6 Root mean square amplitude attribute associated with the shelf-edge delta

a.30ms root mean square amplitude attribute extracted downard from the upper interface of forced regressive systems tract;

b.30ms root mean square amplitude attribute exssion; c. enlarged part of Fig.6b
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Fig.7 Sequence evolution characteristics of the shelf-edge delta

a. The original seismic profile; b.seismic profiles after sequence stratigraphic interpretation; c.sequence evolution model
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Fig.8 Sedimentary evolution characteristics of the shelf-edge delta
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Fig.9 Depositional sequence model of the shelf-edge delta and its related system tracts
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