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Analysis of the “Source-to-Sink” system in the 2" member of the Paleogene Dongying
Formation in the eastern slope of Chengdao in Bozhong Say,Bohai Bay Basin

YangKe'” , DongYanlei'* , Zhu Xiaomin'* Pan Rong'”,Zhang Mengyu'” , Wu Wei'* , Wang Heng'"

[1. State Key Laboratory of Petroleum Resources and Prospecting ,China University of Petroleum( Beijing) , Beijing 102249 , China ;
2. College of Geosciences ,China University of Petroleum( Beijing) , Betjing 102249 , China ]

Abstract : “Source-to-Sink” system is a hot topic in recent sedimentology research. The eastern slope of Chengdao,which
constitutes a complete “ Source-to-Sink” system together with Chengbei low salient and its surrounding depositional
areas,is a transitional slope zone from Chengbei low salient to Shanan and Bozhong Sags,and located in Bohai Bay Ba-
sin. Based on the core,logging and 3D seismic data,we defined the basement rock types of provenance,reconstructed the
palaeogeomorphology of the 2™ member of Dongying Formation ( Dong 2 member) , made a quantitative analysis of ele-
ments in the “Source-to-Sink” system, finely mapped the sand bodies within the depositional area,and established the
coupling model of the “Source-to-Sink” system in the eastern slope of Chengdao. The results show that the isolated flood
sublacustrine fan deposits, being predominant in the Dong 2 member, are all sourced from Chengbei low salient,and their
basement rocks are composed mainly of clastic and pyroclastic rocks. The distribution patterns and scales of sand bodies
in depositional areas are mainly controlled by source type,relief,area of catchment,size of transportation pathways,slope

break zone,palaeomorphology of depositional area and so on. Among them , the total volume of sediments imputing into the
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depositional area is closely related to the relief and the catchment area. The larger the relief( averaging at about 1 280 m)
and catchment area( averaging at around 7 km®) are , the larger the scale of the fan system will be;on the contrary,the fan
system contracts accordingly. In addition ,the palacogeomorphology in the depositional area and slope break zone also ex-
ert an important control on the size of fan system. Two types of slope break zones were recognized in this study, namely
the topographic and fault slope break zones. The angles of the slope break zones range between 3.9° and 9. 8°,and show
a positive correlation with both the fan body thickness and area. Meanwhile, the size of transportation channels ( width/
depth ratio and cross-sectional area)also determines the distribution characteristics of sand bodies. In summary , the ele-
ments in the “Source-to-Sink” system in the study area are relatively stable during the deposition of the study interval.
Finally , we proposed a multi-factor coupling model of source areas with multiple lithologies ( provenances ) -channels of pa-
leo-ravines or fault troughs within provenance-transportation pathways of topographic/fault slope break zones ( transporta-
tional area) - isolated flood sublacustrine fan ( sinks). This model establishes the relationship between the size of sand
bodies and their provenances,and provides potential implications for predicting favorable sand bodies in future oil and gas
exploration.

Key words: “Source-to-Sink” system, Dongying Formation, eastern slope of Chengdao, Jiyang Depression, Bohai Bay

Basin

MoK 1 46 {ZAERTIELE LISk , 2057 118 K 1 3 5 3
L A8 B T H e B m i b S st AR b S 7
JPR b B 25 5 TR A0 Ay 3 10 R e A X 0 3 o
S0, AR A X R DT A g o i Ll el e e X A
R A R U2 KAl T B 1 A X, B
1 LU 7E L RTHERR, R R . Zid Bk R 2
(RN TV, LR B0 sk 4 1 R 22 TR A2 R e
WZ ZEI K A 352 AR, DT 7E 74 DX 1A 7] £
DURRZR I = oh B SRS B 4, AT LG, IF 2
RT3 o b S R T AR S5 e T R AR 0 TR R, A
BT IR,

ULAER, PR B IR — 0 R 2 5 T ok k)™
Z KT X — S I AR U L. 1972 4E, Meade
0o S5 R G 3 M 4 TR B PR 58 T R I E 5, 1
YR TR — A A T Ll AT A S s
WU A TR , K542 52 W WR A 7 1 95 1R AR I 2 A 1T
BULKIX o B 20 44N, XA 2002 0 % —
R TT T RGEVEDTS .

HEA 2L 2 LUG, EH A RPN T
(PEREDZERL 15 2004) IR — 0 RGE510 J T H
BFFEATU > — , S B B 1 T 6 X B i R 5T
XTSRRI, TR - I R 505 HUR 2 B 45
Aok 75 2010 4EREE AAPG 4E4r bR -3
0N G| W P S

W — RGN —Fh T BB 5 JE s 7R 2 BT 58
FERATIRBL (0, B4 SR AR R S B i S R T
il AT o 2 L T — VB S R A p 4R D AR S R b A
B SRR R 30 B 2R R e v T e ik &R

SRR — I S RS R R RO T X e X
PRAMHIZ R BIAE J1 5 Spmme T O SRHUR — T AR
L TR 1 S e T AR B AR A BIE 5 L, 25 s
THE I CE D AFTORE, MRS XTI 5 B
U B PRI AL HEAT T AT 3T 5 Bentley S S J 4
FOGE 0] 1 56 [ %5 94 P4 LI, 38 ki DI 4 i i
gy AR T B4 R B PEAL, WTAR R g
He T 2 20 (AL R A — IR

PR RBP4 — B (LA g B o b —Be)
REHFERE THIRRATTOR FERRI = iR
T IUAR, VA K A= Wit | P ) M I A AR A, DA R
R R 2R, R - AR, VIR B2 e
DURRR BRI AR B T W I8 X F & m PR AL 45, i I
DXAIILRRIX 14 25 [ R 5 R g T A M A i) J A
PRI, 38 B2 IF 5T X A4 IR e LIz e A A A 8
HE,

AR SCHE T V5 7 5 PR AR B 152 15 AR W d o Ak B
= HEHLRR TR 12 1A O BORHRT 86 1Ak L I B¢
BHUAR BN EdVEVH D H 2, 456 2 X X
Selobty i SR AL R DR A A 2, KA T H = Y
HHIA, LRG0T T H AR DU A IR — 305 e b
FHRZE IS KR

I SIS
ARSI (215 AR 6498 o 1 e S 0 B

BB A BT IR IR ™ AR B SR 4R, SR & i
H YT A A A TR 300 km? (& 1)



1282 M5 KRR b iR

539 &

100 km

a

801 216803

Fduitid03
oJ4L807
FLE806

BHLT

] mew TRER  [] M

FAir 2k

BIL 5F BB LR i AR o
Fig. 1 Location of the eastern slope of Chengdao( a)and major well locations of the study area(b)in Jiyang Depression
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Fig.2  Composited stratigraphic column of Chenghei Well 323 in the eastern slope of Chengdao in Jiyang Depression
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Fig. 3 High resolution stratigraphic sequence division and seismic responses of the Donying Formation in Well Chengbei —

81 in the eastern slope of Chengdao,Jiyang Depression

AN, VAT CINRTRR A T DRI 45 ) i o) T 25 3n]
R4 VLU BT W R 3 FRSE, VORI A 2 E
TR VMR IIE B, K S T TEAE R , (E56E 9 DI

VBB , 0 e AN YT 5 U BIA A IR T A7 0 A 3T 7
H, DURR W A e U 3 2 1) sl 0 ) 2 8 A A, 7K 8
BV RN A 55, A0 HAE 0 TR I (B A 43 3 1 4
U5 W BRI AS WA B ST 7 o0 SUIZ R, 7K 3 0 e
55 5 I TR AN o AR O ER BT 1T LR
A B S IXAEE R T VRN AREIX

JENWHRICEE U B W B 4y, R, i R4
Tt SR AT LUHE T ot ATt 7[RI At . AR BE
PRI DU 82 T5 18], A RS R AR T 1 43 19
ﬁﬁaj:-"[m,w—ZO] .

BT LR Az 8 G 2T 58 AR ke XS
A ALK T2 I, PR A R, EHC T NW - SE
7 15 9 3t AR SR T, A i X 4 e A A
[ A VR T T 400 (st v, 383 4 R 801 JA
iV, Gl IE L 817 H WA REF H W 8 il i 4= ekt



5 6 1]

B B AE. IS A b MR R B AR I R ARE L BRI RS 1285
\ 7
X \ / 0 lkm
] \ X =~ = ;
! \ [ 10 .
: | 5 /
e \‘\ i , sifesoz s /'
. o= /'
O ¥ \ LM / // ok
AN PoA 3 # [ 3 / , 7 0
N “'D_;\ /"' NG | S | oFiLI2 . i
~. _‘_:\\W_ \\‘ ! \ o Jl:ifgs ¥ e
~OHT N ~ T\ X =
~. Mz \ )= A o ) N, - B esio ”
Sl EANE S \ L7 e 5 i
N N & { N =& ./
N~ NN i | = R
x S N m® bﬂ\ r A A
SO0 N g v s o
NN N eHE#I0 o o
_ TR S L 7 T
TN R TUI shagor ™
\~\ TN~
\ S 7 o}iL308 A
W N ;
\ . \ .
= NN v X
\ AN B3 i
\ \‘\\‘\\ ° [’
B = i
/,/'/ A\ .\‘ \/ = /,/
- \ .
N J] { / “
, [}
AR MR X VER FHAL
4 VP RAIE ) — W D A FTRRA PR A A
Fig. 4 Lithologic distribution of the top Mesozoic in Chengdao-Zhuanghai area in Jiyang Depression
PEIFS01 1246817
FIAAHLAL/ mV FPE %/ FIAAAL/ mV FPEI 2/
-0 8 0 “™ s 25 65 = 25(ps'mrl)150
w ‘ N/ 4 |t N/
Al Ewmf&/API (grom?) A/ B % (grom™)
175 0 3 25 150 15 3
13 500
b
RUEAE (FWR) WDEE WY IR

@ O 3 EY
LAWE MELR WE KR SRR
[e] [v] [A] [B]
Fl fuEm EREE R

WS VRK AKX

a

BIS ARGy AR R S K BTkl 4y

Fig. 5 Palaeogeomorphology and catchment unit division of Chengbei low salient

a. EdIVP 4SRN b, V) #1V, WA RATEE oo BRS04 R e 1)



1286

1l 5 KRR

539 &

e — oGO ) (B Sb, L 6) B T AR —BL T
8 BV GO P IEE E SA  SR IR L 2 B
il B AR T2 B A2 B (R R A P e Bl VR T, e TR 35 88 A X
ST DA b T S5 [T B A R /)
T TR, 76 W 2P 204 1] _EJRRERA 18 75 H i 18
Vo QA AT T 8 S AR T A B R (1] Te) o I,
FH T2 Y TR (V7 0 V) 55 Pl T 4 ok = A A oty
ATV, Ve, Vs, Ve MLV, (BFFEX EZRH URLKL V
R I ) TEAR XA A8, e XA S o [ ek i
T K P Y iz 3 1 1] AR DXL

2.2.2 WIBBETF S

T E RGN [l oz 1 R 98 R TSR L
BT SB(FR 1), W 258 R AR iz TURE &
TEWTRE V, 1V, Vo B SERE TR BEFISE TR FE R AR
7 0. 474 km,0. 105 km Fl 4. 50 , £ HF2 K 0. 024 km®,
RUTURY AR Wil b p iz i B iR o 2, V, 1
WOz e SI/NT Vio RSV, Ve, Vs, Ve FLV, 1,
Vi 1958 B | TR B2 A0 58 TR LE fe K, KUk Ol 1,218 km,
0. 107 km F1 11. 40, & 24 0. 065 km®, Jiz e HAE
A P iRz T e A R, AR DU A% Tt YA A8 ) iz T e
MREVIMRE ]V, > Vo >V, > Vo 5lad X Wil Ay
A SRS Al AL, Wil vV, Vs B2 SETR
3. 39,%@%&1@*9\%’ 0.018 kmz;ﬁi’zy@ Vi, Vi, Vs, Vs
MUV, (-2 58 TR Ly 7. 874, 7 2 A 1H AR R 0. 044
km?® o R, 545 X LEIRTRS 15 vt VA 45 (9 2 00T A i i
CANEDE SR TR AL /DN N T8

L1424 11440 11457 L1473 L1490 L1506

L1523

2.3 AEZR
2.3.1 wAnie

TERTFE XA VY o) 3l 52 51 7, 5 00 2 MR DOAR IX &
AR, HARMEAI XS B8 (] 7a) o DUBU 1) G0
AR RS AR P AR B atE AR M 7% S S 4 kg, LR AR 5
fi) ] R BRI WA AT J7 18], HLAE s 5 1 -8
SR RUIWFFEIX TR IX )R 22k A VI 2 W)
DAL TR RSN, 2R 7Y 1) AU 2 SO 45 A S, i
Wi AR XS T8 2 , K T B AK IR R, Bt A RUASE i /)N , (EL 5
WRZ YR PRI

X TR - 1 JR AT, AN SR BT =V A 1
Jridio WHLZYT R AT LA 1 BEAIV OB, 5 i BT
(ZL@) A TR DU (B 7b) o ABESE X PE
AR [ 7R, PR XA 24 T Sk A TE R A TR
(K Terp A asist) , TR DX N QA 7E 1 2R i 4 5 1
TIRP IR A (I Te AL @B LB o )2 01 F
A RUE Y OFFE XN R IR AR o

2.3.2 RBRREIRITEFHFIE

DURRIX (IR X)) 4% 32 MR IX (MR X)) fiiz
T A FRO T 8 490 i ) DX, i AR T B A ) IX B
Mt AR SRy bl LURA 8 7 i, DURR X BAT P AN [
SRR A —— LRz 8 TE V, B TR IX LR
AP BRS¢, o AU OB X i B I e - 45, m]
FONSPRTURR 0 25 (] B I 5 g S TUAR DX AL SR BIR

L1540 11532 L1515 11498 L1481 L1464

T1700 T1650 T1600 T1550 T1500 T1450 T1400 T1350 T1300 T1250 T1200 T1150 T1100_SEL
4 ) AT W " N1 My N 'i ' '||"w\ \ A 123627 VIR T ‘:';' 7 ';7' TSR]
M AN " Mgl R, S AV )4 ‘ STANY Y A N .‘."”.tj,r'/, ‘7";-
0 ‘Edll]‘:ﬁ‘ﬂz W UMl ) .",\« Ll Wi \'.-}‘W ’ Lt ¥ ALY Y bl POl N sl VY a0
- SRR Vo .“"."“,‘ - ,- NP - - 1 . .n... h'
¥ Edaiv e ‘

i [l / ms

500 ¢

1175 m

P 6 AR ™ AR 4y U5 A e P T () T o2 7 LI 1)

Fig. 6

Seismic section of source channels on Chengbei low salient(see Fig. 1 for the section location)
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Fig. 8 Characteristics(a) ,the relationship between the slope break zone and the sandbody distribution(b) (see Fig. 6(a) for

the profile location) ,and the relationship between the first slope break angle and the maximum fan volume(¢) ,of the EdIV*

in the eastern slope of Chengdao
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Table 2 Angles of the slope break zone in the EJIV>

of the eastern slope of Chengdao
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Table 3 Quantitative characterization of the elements in the “Source-to-Sink” system of the E4IV* sandstone

in the eastern slope of Chengdao
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Fig. 10 Configuration and coupling model of the “Source-to-Sink” system in the EdIV**, eastern slope of Chengdao
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