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The characteristics of the system domain and the stratigraphic framework of the Beikang-Zengmu Basin since the
Middle Miocene

LUO Shuaibing', ZHANG Li', XU Guogiang’, WANG Xiaoxue', LEI Zhenyu', YU Qiuhua', SHUAI Qingwei'

1. MENR Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, China

2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation (Chengdu University of Technology), Chengdu 610059, China

Abstract: With the development of sequence stratigraphy, it has been widely used in all stages of oil-gas exploration, using sequence
stratigraphy to study relative sea level change, sequence stratigraphic framework and sedimentary facies can provide guidance for favorable
reservoir facies belt distribution, sand-body morphology and boundary characterization. In seismic data interpretation, analyzing seismic
reflection termination relationships (onlap, downlap, toplap and so on), unconformities and depositional trends, fourteen third-order sequence
interfaces have been identified in the Beikang-Zengmu basin since the Middle Miocene, respectively named SB1-SB14 and SB11, SB8 and SB1
corresponds to the Guangzhou Marine Geological Survey of Ty, T, and T; reflection interface. By delineating the inner structure of sequence
stratigraphy and restoring the original profile, and combining with the stratigraphic stacking method, in the sequence stratigraphic framework of
Beikang-Zengmu Basin since the Middle Miocene, four genetic units have been divided into transgression, high normal regression, forced
regression and low normal regression. By further studying the interior layer structure and facies distribution of the four genetic units, three
sequence stratigraphic framework patterns since the Middle Miocene in the Beikang-Zengmu Basin were proposed, namely, sand-rich delta
advance wedge at the shelf edge, regressive organic reef, and sand-rich mud-rich retreat wedge at the shelf edge. Among them, the supply of
sediment source is sufficient and the accommodating space is reduced when there is less space, and the sand-rich delta wedge is developed, and
the sand-bearing deep-water fan is developed in the shelf margin-slope-basin area. However, when the increment of accommodating space was
much larger than the sediment supply, there were regressive organic reefs and sand-rich mud-rich sedimentation wedges, and sandy deep-water
fans in the slope-basin area were underdeveloped.

Key words: stratigraphic sequence; reflection termination; sequence stratigraphic pattern; Beikang-Zengmu Basin
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Fig.1 The tectonic zoning of Beikang basin



a2 5 3

B 5, 45 - b RRE -4 BE 2 rb R BT I LOR 2 P 2 R U AE AR 113

JE T Mulu-1 Fil Bako-1 I 9 4l 1 45 SR 049, A S0 X
AN T A AR AR A B Aot R o R Y 43 B
(T3), W) N T g V0 iz 31, R g v M B b5 2 20 P b e
hlf 8 FH A 25 2

2 R FEIRGE =S PRy

21 EFHFEmEIRA

F T R R A 2 0 XA Bl O, e AR S AT A
58 R 1 JE Atk L, P R SR, 3 2 i U
Mo IS 21k e B DA B k) b B TR B0k W 2
JERFP B . BT R B, JU e B T SR R S
SRS RA B T, T, BB GRED) . HI
e AEGSEE 2), Horp, B T LR R (R
B B A Rl A G5 R 2R3 B Ak, R

B AE KRR RESAL, I, NG B
TG 3 e O B S 7 Bl o AU X, AR TR OK 2
DX, T 32 3 s S R R B, JE S
D NRIRAV R DE b O Al

22 =HEFXD

STBUR TSRS N8R K2 S Y A N S R D WS &I
TR B, A AU e -7 B 2 b v st Dok B b )2 v
X537 144 =90 52 2 77 51, 43 %l 4 45 4 SB1-
SB14( & 3) . Hirh, SB11, SB8 il SB1 2 X Ik 1 A~
R, T I TR A R A3 S A 44 R T
T, 1 T3 43 5 iar, e 32 B3R R R AE

(1) SBIl ERF&

A ORISR RS, iz R
B T AU -G B 2 b il 22 -l e B, R
L - AR R AR 2 S B RRAE, JRy R RT DL TR

LR 0 ]

B2 db -8 B R R e O i RN AR R R

Fig.2 The main reflectance termination relation of sequence interface in Beikang-Zengmu basin
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Fig.3 Sequence stratigraphic interface since middle Miocene in Beikang-Zengmu basin

The location of AA” seismic line is in Fig.1.

BT R ARG .
(2) SB8 &/ @

Z G R R R IS AR )R o A, A
b e -0 B ZE b B SR -ROK ZE b X2 R E, B
TP S s IR | A S R IR E . B
N RHERERMAIEECRAIE, AR I
IR K, fE A HI
(3) SBl B/F K@

2SI ST Ay vhrb R A g R b )2 )
1, SR AC -8 RE A ) K R OR R X A AN
A, FERI G, bR RS | % 2R R
fE. PIVLREHIE ., EAREHER,

3 KRR RY)ZFF H)Z N 25

KT IR NE R BRI 73, A2 2 1A
TEBR 53 I, Vail % F1 Haq 55 A J2 7 N & i i
HE T KA AR K AL 3 ol 28 R 0 R 2R SR s
Hunt 28X H i — DB 5, 48 2 5 1 0 23500

Catuneanu 55 3 i — A J2 )3 32 %2 A2 15 °F- 18 T+ B2 A2 1k
R METH AR b Z Rl AR B OC R g, IR A m
V2 b 2 2 BE AR S MR TE A T LAY S, 1R
— 2 F R SE | A IE R R L o iR R
A7 TE H IR 4 F e R R OTAE B (1] 4) 1),

A 3C R ] Catuneanu 25 (19 %) 43 7 28, i i
X AR 5 L B L B BRI A0 Y BB £ T R 2
J 1 J2 PN 4 5 A6 R A i R 5 22 i, R0 AR 4
Rili BR300 % . DURRBE AT A AR K UG 4 S DTARAS 3 B
DIV | i = VAT o R S IS R 1= 1 K (1 VAT S
iR 4 Fhopg R e . Rt DU 2R R R/ ST
G, JRWF ST AL RE -G B F b v bR T DOk 2 M2 A
HRRRAE () S AL T (& 5) o

IR AR R SRR AE & BB LR 2 2 N e 4
AT TEAE 50T

3.1 SR

o LA AR UK T TR X Y T s v T %
BT S T R H AR B, M DU AR - AL



55 42 % 55 3 B 5, 45 - b RRE -4 BE 2 rb R BT I LOR 2 P 2 R U AE AR 115

[sfi ik 2% — i i

Im#E SarER ok | A A
|-‘|E|J_’f‘4fku
¥
2
1
fén A7 S VR A
1 msg s : g
[/\\\J/ﬁ\\ N = ol e - LR LR R
g I 1) TS =
rsrl i - ==
— RGP A T i
-=== AR ki 2k 1 R
R
R MBS CFEEGHD ,
e B LT 2
R = iy
BLAEE 0 NN, e R W, ., T T T T T 4
Ciprbil
enlola2s
[N N HEB R
e e K

W \n-;.’nj

8 mnf%uﬁwnw
—— FH AT H A E A
—- - ST AL, £ b. G il R

Ie f A FELAY < 1 i

- - - e e 6

fifi LA

IR #RE R

r|-] < —
. - ABTR
f l N N\ i)
TV — e
e R T &l ale, bp s
HEAE R i 28 . (& IF 3 iR

A
¥

TR A
CREEFT T A FRE

: 7 N i
Wl NS SN R

— HH AR T £ i 2 CREEE 1 B BRI R )
---- Bk AE 1k 2%

4 4 TR R I 2 R PR B T R SR AL

Fig.4 The four typical genetic element style characteristics of system tract!®!

J7 ACHERY, VS T Ay SR KR T, T M i B ARG T SB1-SB2. SB10-SB11 #1 SB13-SB14 2 ¥ N, &1~
T+ S VA RS 17T (CC 1), 35 Byl it Rl AR = o AV 1 VIR PN T UL A Bl A v - R L £ 1
FAUN L RV B S L I by I LS B ARLRN A5 2R S R i) 4l T ) R L WA B ER 5 - R
FEHLIX R B R A AR Be A (& 4a) . W B R, SB1-SB2. SB10-SB11 J2 ¥ N & 1)

BB £k I %5 S B i o I R R AR H T 07 1 AR T UL E RS A | 1) in RS B R A



2022 4F 6 H

TR 3 57 5 5 D 20 3 5

116

“1'81 I st au] oTwSIAs , g YL
yromowej orydeidnens oouonbas | gg Jo sOSLINORIEYD UONOS Y], G
°1 . 99 % fift 2
Tk i 4 WL Nk a9 S

2l @ EBi G Fl b=
H B BHE
2] 7] o

Ty ==

Mt sy [

ey
2
o

A W [

|y |©
s, — Wy [
W [

-

-

o= €

o8 i IR AT

d

SRk RN
GHIBE D Rl WY REHEOOEE  SHV RN YN WA WHEL 1
D | 1 2 >| < XMk > Mg

Ay




a2 5 3

B 5, A AU RE- B 2 b R T LR JZ e R A SR R 117

AL o M T R WSS 55 B e s DR TR (=
U e R T ) AR L U8 B BE (151 5) o

32 BHIERMERE

558 1) Ve AR AR R 3 K T T R R 1A ST 1T 8 o T
PRHCN B B, 2 DU B R AR R O e . R
Sy Bty b AN A T+ R IS T (CC1) , ToUTE Ry By
AN A T -+ ) Y AR T THT (CC2) ), i o] VA R Ak 2R 3,
Toe B8 0 RRAE R H R R P AR BT AR, —F
SR gk = A OK TR 4 T 0T A KR e
-, T S B A B R R TR S5 — A Sk e
KR AT A, T 2 L R O U R
(F 4b) .

BB £k I 5% MRy sk il iR B A F T
SB8-SBY #il SB12-SB13 2 ¥ N, T Z Ak F & v 1E 7
TR A R 2 b, BN 9 ) V3R P AT L 1) 4 b 1Y
1o AR AR 2, LR & T S AR i ) e fan AL AR
JZ, BUES R R FeobR R A, Ry i D R W R T K
= AN e B BRZ R T, 2 R = A -
AU TORUAR R OB N . AFERE, KB T
SB12-SB13 J2 ¥ N Y 3 ANAE & 1 A& 0 s il Vg 1R 1 2
i, o 12 AN R Y TR R B R AN
5% v R TR, LA S AR L AR 5 3 1R )2 T O
T2 A G ) S R R RS, LR sOHERL (I 5) .

3.3 RGCEFEE

RN = I R 1< DO N A T e Y T o
TR 8 T H AR e i B, # 2 DU AR -7 75
RSN R -] i AR AR O SCHE D, IS 1AM i RS
A5 THT -+ i 6 1B TR I (CC2), T iR Ay e KR 1T, i
T i by i) AR R = A O AR R B (TRT R B ) )
2 Hb 77 ) 2R R 7K G R 1 (] 4e) o

BB £k | %5 MU (AR 7 1E 5 iR R H
F SB5-SB6 il SB11-SB12 JZ ¥ I, 43 #ii T &3k Al (1]
B 75 i DXk, A AR BB B, K 1 Bl b i RS Y
FE R AR B, LTS AT (SR £8) i Bk &2
T b, ¥ S R AR 7 IE H MR DU AR AR . SBS-
SB6 2 17 WAL IE # 18 T R 4b & & Bk R
(18 = £ Y 24 P A T 3 R, T 5 b DX 3y 553 4% e ST
2 H R, JeE R, IRIERE2EAH . SB11-SB12 )2
JPARAL IE 8 R RN - R X, 4350k B
R AR G ARUZ, DL ABUR R S 2 T R R
SR, SAARASE = A U TR A R ) R e 7, 2R DX S
K E I ki M iR B 0 ZE R L R R N2 RN
T 2 22 0 55 - BRI R, HEDU KR R = A

PHAHDTAR (I 5)
34 wFHERE

{EBUR NS WA= i R TR S ARy SV WP 1y
BF B, Hin 2 LA fy bR R QM A, RS TR R e K
VAR T, T T Ry S RV A T, 2 B g R B
W TR L 1B R = Ay YN I 4 -t 3 A R
AAA MR (E 4d) .

BB £ i Al FEEF T
SB10 27 N, I R4 U, b )2 HEm) Ty
HERFIN TRV HER . 2ESMRE SR XL, J2 AR
FEAE T BT, 5 3 4 b ) R 43 X3, S PR e A Y
55 IR R 25 (S, R AE R A o ORI AR oK
PRAS B IR, 12 el 8 45 5 B0 T T B 1 I K
(K5,

4 JCHE-G B A 3 R P b JZE R R

H T I 2 5, AL R B2 PE A BBl 4ok
BECAR B B, by 7 30 14 DB 6 - 58 56 L 93 72 D IX Sl
DUREAE HIC, L2y o J2 R 5 32 B2 DR AL
RN T S ] 4 A A AR R R - T AR A 3G
[F) 520 O T Ji CCIN 28 J2= Fy N 5 45 14 RG 200 fifk ¢
(11 6), i JZ 7 A 750 B J= 45 4 B #3156 R E 5T
55 Hr A B, iR SB1 LIk, K E T AEIEIR -1
o 7 A o R AR AR PR AR 2R ORI A AR B AR
B FC A TR A [7) M J2= 45 A e 7 ORTTCRRRR A, 482
T3 Ff b - A 2 b i A i 5 = s I -TROK B DR
AR O ML G R = AMERECLE
T IR AR AL R IR ), @ 1B AU A W
B TR, @ it 2w ib-5 e RLE R
WOEE TR RN .

4.1 PEEZAGERE = fi gt AR

F %% F T SB1-SB2, SB2-SB3., SB3-SB4, SB4
-SBS JZ ¥ PN 1 8 1 Vi 3R AN AN A R 8, A A XV
T B 35 o T 1) T B -2 48 L THISE I, 0T 3 o K R B
DEHE B UTRRAY) , DURR T i 22 300 2% - 3 -2 b X3, 120
A A 2 B ) 2 b T R R E TR K D B Y = A
IHATRRE . B RRE A

FESR R PO, AR 2k TR
S, 2 I R A 8 A W 3 52 A, R = A U T %
AR A R 3, B0 U8 42 Hh )2 43 A B s 31 o 1 TR
-, E T R R AR S AR R R T ] A ) R
UL K e SRS B i 4 i 2%, 00 A B 3% i A% BE



118 YRR M J5 5 56 D0 20 b TR

2022 4F 6 H

i il 2

o)
FHE | e L 111 X

Bl 6 b HE- 2 BE G I 4010 2 = M N -IROK B DURRUZ 3 R B R AE
CC 3 52 M LR A7 B LI 1, J2 (3 B0 20 Ma.

Fig.6 The sand-rich delta wedge sequence stratigraphic framework at shelf edge

The CC’ seismic line is in Fig.1, the unit of horizon value is Ma.
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Fig.7 The sand-rich delta wedge sequence stratigraphic patten at shelf edge
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