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First Member of Yinggehai Formation in Ledong Area of Yinggehai Basin
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Abstract: The submarine channel is one of the important targets for deep water hydrocarbon exploration as well as the key point
for the investigation into source and sink. Based on the newly acquired 3D seismic data and 3 boreholes in the Ledong area of
the Yinggehai basin, the sequence stratigraphic framework for the first member of the Yinggehai Formation is set up. The
development of every fourth-order sequence is derived by the enough sediment supply and high frequency sea-level changes
under stable tectonic setting. The submarine channels occur in lowstand systems of every fourth-order sequence, which can be
classified into slope channel and axial channel. Furthermore, the evolution of submarine channels is described, such as flowing
through the lower topography with a convergent system, being reworked by mass-transport deposits (MTDs) and diapirs.
Controlled by the sediment supply, high-frequency sea-level fluctuation and regional tectonic activities, the number and scale of
submarine channels gradually decrease. The recorded high-frequency sea-level fluctuation by high sedimentary rate in Ledong
area makes it possible to better understand the evolution and controlling factors of submarine channels, which facilitates future
hydrocarbon exploration.

Key words: submarine channel; fourth-order sequence; Yinggehai basin; petroleum geology.

ELTH: HEARPAEE4TIH (Nos. 41476032,91528301) 5 [ 5 “+ = 1.8 KRHE LTI H (No. 20162X05024005-005).
EZB A FAMF(1990—) . 2, B+ WFFTAE , T8N FIFEETTAEAFST. ORCID: 0000-0002-6210-9728. E-mail: tiandongmei527@126. com
* BWESE : 2895 , ORCID: 0000-0001-8845-8582. E-mail ; taojiang@cug. edu. cn

S| AR AN, 2205 TKIE 55, 2017, I JIC /KB FEAE B LR R AL - L3 w0 S AR AR X ki 4 — B ). sheRRla#, 42(1) . 130—141.



%1

FH 2 A 45 A JE KB R IE B H R R BL

131

T /K 2 e O S A S TR B U - vt
K& HE N A HIE (Carter, 1988; Clark and
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T IR — I R G ST I H 2N 2 (Deptuck er
al. , 2007). [AlA , b iR /K B FEIEY) W] VR A R 47
fitt )2 T ELRE B 5% Mg 8 Ak v T TH T e L A 365 0%
PEER TR TIRKITR AR B 1z % (An-
tobreh and Krastel, 2006; Mayall ez al., 2006;
Piper et al. , 2007). JiH J& i $L4F [E R 2 5L A
PR ENC— KBS TRE TR B4 Hs L 5 fm
7 K B BF 5 B 2 P (Semme et al.
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Tk 2 AR SR AR KB DR R TR A A =X
DL B A 247 10 R 3R () F 5 X6 R K B R L S0 0
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AL, H LR FERAE. 5 T IGK
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XPR A GUAR A A 0 B Ao TR 1 T A TR K Il < E
PR AR S A R0 S MK 4 (Shanmugam, 20035
Antobreh and Krastel, 2006; 2011;
Janocko et al. , 2013; Pickering et al. , 2013).
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Fig. 1 Regional geological sketch and the surrounding drainage systems of the Yinggehai basin
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Fig. 2 The strata and infilling sequences in the first member of the Yinggehai Formation of the Yinggehai basin
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JZ TP IE B AR U - T A2 46 i34 Mitchum Jr and
van Wagoner(1991), Vail et al. (1991) %} &4 |2
X3 FR IR A DA Ry 25 0] 25 253 [a] 3 0 7 o 2 %
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A TRG A0 fif B AT 20 J2 ) i U2 43 A s RO 3T R 43 T
TATRTTR AR ZE T A R IRRHE | UG 2 7 12 5
TURFEAE , PETRF X Se R R 38 U2 7 A 5 508
RAE = A MR OB R T R bR L T R
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TOURE A5 1l 72 S SR RRAIE v S 2 g R A2 3 e —
TAAIEC R 2l e 11 S22 22 LS SRR (& 3.1 ).
2.2 NEEFHEREFHERX

FET A 5 A2 F R, 1 g4 — BeA]
K30 1A= HE AR a4 AR )27
I 2-vghi' 1l 2-ygh:* . 1l 2-ygh* F1 11 2-ygh:' H
S YA ] HE A 0. 22 Ma(J&] 2). X 26 U 2% )2 3[Rl R
P AR R I A, U B R ) 5 2, LA FERRE 1Y
o T8 S5 PR A DO AR B3R 85 55 A AR B TE 5 43
B M R ) b g R k. I H R KR AE Dy
Il 2-ygh, ' J2IF LA S TEHEFR IS 28546 A e i 221
U, SARF IR AR — R R — BE R R , A 3
RS A s 1T 2-ygh® 27 BRI
MLk 5 L] i, 5t S 2L ST TE MR SRR AIE L 3
HEZ 48 7 R R B A — iR A — AL
FaL RO R B R B K K GE AL
I 2-ygh:* )25 B SR AN 2 22 A i 1) e ik rh 45—
SR SR S” T RR B RRAE Ry L 2 AL S, B

WERD | Rt \m‘ . FIE | B B}
=l 2] SRR HUEHEIR. HO SR L VLA MEE: [0 | DURL [G0R It & b 5
P P | | [ VAL | A | AR | AR
Et IENE SP (mV S 0__12,cm GR (gAPI
@ {% qu—— . o %201501’]*“"' 40 ;g 700
EAENEES ) o (\; %—_ /{, v T

AN = 3 ey R
I I == AR R
| k| ST g % H v W f* ft E
i = % \Al Ll =
" = B 3 w | N e
HrsT ] s \ / SRFTAFTAR
al | {; | PR
T st ¥ 8 Lo | X
| ) v Wil B
i o Wik %
e fo%OHST Y % v Folm | %
3| 45 NS Lo 1 v AR
| |al2 . ol | s | ®
0=~ = N R S § R 3 L Rl W =1 s 91 i LA R
: Shst 3 = |V * L | * 2 hey G i AR
b & = |v w | FHE B s 0 iR v
2 =M e ¢ 22 = | @& (ENA AT L [ RV R I v 8 AE e
s st = ¥ ol | w 2 iy OO LU
B - s / 2300 = x oo | TR " [Exn REE
1 ’ 914 B < 2 W [ | G it

Z 45| ‘:5‘ S |HsT 24003 s ,ﬁ‘ e | # = b

AR|TL|4H |4 ™ | bis s
AEIE 3 V U [T
3 e A AR AR X O A — B L2 2 P SRl AR A &

Fig. 3

The division of sequence stratigraphic units and comprehensive analysis of depositional systems of well 1.2 in the first

member of the Yinggehai Formation in the Ledong area of the Yingghehai basin
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Fig. 4 Seismic reflections of submarine channels and fourth-order sequences in the first member of the Yinggehai Formation
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Fig. 5 The sequence stratigraphic framework and relative sea-level changes in the first member of the Yinggehai Formation
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1 2-yghi* F0 1l 2-ygh" J# K& N UM MEET)
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b KT 2R 00 R G O O T L S R g i 2 (A
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Fig. 7 FEach formation of the sedimentary microfacies in the first member of the Yinggehai Formation
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FIIH ODP1148 47 O i 55 45 F 48 7= 10 15 ~F- 1] A2
AR L s A Y- ThD A2 A6 BA — Stk (8] 5). S27-
S25 Z [NV LSRRI N, 1 2-ygh, AR
FRIBN IS KIE R R 2, ISR S25-S24 22 [a] []
R I SRR TR 5 WA LA o =
G2 P ARV AR 22 358 %) R ) Jon AR B 4 7K T 4
SR s BBER /)N 5 S24-S23 22 [1] ¥ - S AR e 30
N BT A= RZ T RAR R 1 2-ygh,* ARALIA
FRIN A IS K TE Ak R & 5 S23-S20 Z [A) i
TG R RN T B, S = )2 )T LR &R
I 2-ygh " IRAA RN KR T — SR/ 1) 1
JIE/KE (& 2, & 5).

3.3.2 MEENNBRKELXBENEZN &K
FEHL PN LI KT A 1 S B2 AE 5.5 Ma DU {5 Ik T
By o KB T RE T FRAE 5 T 0 B 22l ) DT R G R S SR 4
K BTCRAEH R 3K 400 m/Ma, i AT R CF #
&, 2015). H 2 XS PE M R I REA S HAR 2 F
(Hao et al. » 2002; B4, 2015) . f XX K BH
SAMREER S (B 7 & E T L1 A L3 gy 2
AL RRER 3 430 52 NNE F1 NW [a] J@ A7 , FUA AR Xt
MK CREHDR R 281 G 7R T B R B AEIE I -
AR 8 1807 (9 SIS RE A9 38 s R B T I L2 B s
JRERRASE AH X85/ s g i o iR A B I 2-yghy” b
2. B H)Z EHE H R R R R R F R R
YRR R RER T (IR AL B T R O A R F
PR RE A Z 5 MR PR X R E I L2 A
L3 [ 30 A RS R ) 7 = BEAEAE S41-S40, S31-S27 D)
e S20-S10 3% 3 YA ICRE S 3 - L1 Fihile
JERREAN 1 AR AR S41-S40, S31-S27 L) F S24-S10
X3 AUURRET HH YR IIE Y 1 3l G B 25 5, 2002). B
WA — BB R 3 AR R 38 8 A Je I B
L1 A1 L3 B (A RE L 28 2 A FE T 3. 31X 3 A%
¥ AE) S (7525 /22 e P 2 0 8 ) e VS 7K T A [ 7
2B T REG Sl IR, = 0 b RS R B 3 i K
TE R I Jay F AL A 9t A MR A & 38 IS R TG Bl 25
RELOBT 7K 38, fiff L3RI Ry 43 Be A UKGERRAE (1A 4, 18] D).
3.3.3 MAREAZENERAKELXENEM Ul
PSR IR b2 Bt BKIER R T - NI
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AT A2 27 4 TRl U XK R 40 A FE b &

B IC/K B [ AR 52 45 T R R X R B YK &R
WK R KB WL SR, 35 0 41— Bl S 7K B
(1) B AT RESR [ £ 90T B R AR AR A o i e
(B 1D R TFAS A X3 3 A0 08 AE A [ e ] Be 7y
freh s AR, iAo R BT Y. 44 U-Pb
TR S5 A ERE 20 B I A2 0kt R AR AR IX AR
R A — BT FR B 3 R S A B R R e 280 R
(Jiang et al. » 2015). T g 5 W) U5 = BL4% Wl 3T =2 ki
20 X3 T R 255 DT R & AR IR 3 b s B
2 000~2 500 Ma #43» B AFAELL W P i 5 7 AAR
TP 5HT & B SR AR X 0140 0 Rl RE Sk [
R AR s AT RGN F20m Pl i vh 45 ZTR 45450
BRI AR (A5, 2013; Cao et al.,
2015). I 2-ygh,* Hb )22 N . T e 0 46 AR O 1 A2 1)
WIIE R B KB Sk 1 B R AT 5 1) HABSRE R
()RR AKGE L F 1 b 3k 8 22 1 U B a5 e K
TEAZICAL XU T W B 5 gy ) 7K T8 32 B g bl R
R RS RRE PR B R AT T ki 2R3 97 e A 1

WA 2k

BKIE B R A T oA U7 HL 1] 2-ygh,® YTFR
i IR S P TR 45 0D DR R R i
POV BRI KGE , Uk B e AR RS L TR 1 W 2%
BLARARPE Rl KA. 112-yghy * TURRIS B8 R AR 554
PRI/ s FUR B — 2% B I R Al ) /K 5 F 5T XL
TR T — AR HME h 20T SRR, i S” Bl 1] 7K
STEI [T S0k e 4 O O PR i o 1 e n P i <2
FE— 2% DU S B s A T % i 1) 7K
T UIRE AR AR BB VR R,

BE AN 7K Ak i AR P R 2R3 T EL A B S e v
PERURRAE. 11 2-yghy ' TR (] ki 22 39 B o) 1 4
T 15~20 kmj; [1 2-ygh* YURRES A B 22355 3 1) 74
HERUAHX A 55 o AER 2K 11 2-yghy® A b a) SW
J5 VG T A2 20 ke (& 4, & 7). R 2R3k 97
Ir] PG SRR S8 1A e 5% A S 4y VR S T B i, 3K
UUR WA ek Fufi 3 - DA T HE R F B 2R B b 1 2445
VR AAPIT  Bilid F T R A ™ AR B R TR . TR
VAR DUBUR FE e B IR BT P T 8 ) RO
SR HUBLEE SR A &R S B I AR i KRR A

8 i it 2 — Bt IS K B TURUSE
Fig. 8 Sketch of submarine channel evolution sedimentation model in the first member of the Yinggehai Formation, Yinggehai basin
a. Il 2-yghi* PURRBE s b, 11 2-yght® PIOBREE e [ 2-yghn® IR d. 1T 2-ygha ! TURRBR
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UUBUA AL A5 0 i OB T B R R RS 1A 3 el
TIUTBRA (] 5 K5 201D, BF5 X He Mg 32 2L
KEAE ygh' T ygh* JRF s SRR 7 Ab KB %
PSR AR IALTE K TE I BE R A ™ AL 1 35 I SR A 7T
SECFOKIE AR B3 FELECTKE P9 BT ) R A fe 7
TH 52 58 2R MASE ST IGHE LR K E
SRR iR ARt 2 BN K B 1 & 5 (B 4L 18 D).
3.4 iBRAEIRERN

SEH AR BRI — B R 2 e R AR S
AR LA b XPAIF X I K T8 1 38 A R R AT T
FEAA AT - I 2 T 5 DX TR TR /KB DR A
AL 8. B a4 — BOL B AR E I I R = 1Y
P e 55 T DR A8 AR R 3R] 9T SR v AR 1
AL NSRRI R T 1 i 4 DR R
VISR P =R Z G R . EEAEMRIRY
AR A A AR I TR R R T IR /K 2R B
ARFIOK I R 1) 7K TE PSR, HL X S R K 78
- BATC IR [ ALK TE DR A v 52 2R
I Sl R i 2RI AT 1] 04 32 B A% BT i B B Y
DUR R A RIS B0 » 23 73 B, e 25 a) i Ak
b S IRE S | R i 5 S AR AT 18] P A
HERYFZ IR KBRS W8 D IR /)

R L yghdt DU TR BE Btk 32 il
SR 6] VRS B RS2 8 VAT T il 3 i 1 7K
SERGIVER Y SEN Y2 N DS N 8 LRV A
IR R ER KA AR M R AL 5 yeh® DU o
T P 5 WD IR A R SRR TE AN 7 Al 1) 2K A RO
TR IEA AL 5 yghy® YU 3]+ AT 301 b 172 7K T8 ik
DOy 25 AEBIE T X AL R A 7 — A5 S S” B Al 1)
IKIE » 3 REAREAT 1 — 20 1] I RS 2 KBRS
2 P A R AETE 5 v DUBURHY) U —
/NI VR e ) K (] 8).

(D FERE BIRIE 11 5% 5 W A IR AL 4 R R
DU AP SE 18 R0 A R AR Dl 2 — Bk
B 4 ADMRRIER T e B YR PR Y
=HEF)E

(2) 7 T 00 O 7 DX ol g 21— Be Ry ¥ iR K
EA PIRNZE R RHOKGE A ] /K. RHBOK IE B
Wi & H AR EAE N 2-ygh,' JZ 17 il ) K aE
AT TR T B — 2 KE RS il A AR R B
FKIEFRHIE , 7KE FC R

(3) 7 4 — Bt U6 P B AR S R AR
T B 2030 A TR R DR A A 45 T T L ) P 2 )2
J¥ o i B0 - T AR AL S BOLAR AL AR R IR
KBTI KT 1K I8 5 A2 5 )i RE IS )
SR AN ORIk 2 30 43 B X

(4 30 3ot 8 7 785 T 4 M A 2R X8 TR 4 — B
VRIS /K AR X, 2 A R Y I AKGE A T SR R 1)
oy BeaUKGH , 32 IR AL S | v A T T AR A6 A i 2R
AR 170 PG RS 501 K0 5% 0 7K 38 K00 328 s /0> LRSS
BN
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