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Probability cumulative grain-size distribution curves and their implications
for sedimentary environment identification of coarse clastic rocks of
the Es’ in Yongbei area,the Dongying Sag,Bohai Bay Basin

Wang Zhukun',Li Yuzhi®,Cao Yingchang', Wang Yanzhong', Yang Tian',Zhao Bo’

(1. School of Gosciences ,China University of Petroleum ,Qingdao ,Shandong 266580 , China;
2. Dongxin Oil Plant,SINOPEC Shengli Oilfield Company ,Dongying ,Shandong 257094 , China)

Abstract; Sediment hydrodynamic conditions are the basis of the study on sedimentary facies and the key to hydrodyna-
mic analysis is the distribution of grain size. On the basis of elaborate observation of cores and facies analysis, characteris-
tics and its relationship with sedimentary environment of probability cumulative grain-size distribution curves of coarse
clastic rocks of Es’ in Yongbei area of the Dongying Sag, Bohai Bay Basin are systematically studied through mass grain
size data. The grain-size distribution curves can be classified into 4 basic types(including debris flow type, high-density
turbidity current type, low-density turbidity current type and tractive current type) and 2 transitional types ( including
debris flow to low-density turbidity current transitional type and high-density turbidity current to low-density turbidity cur-
rent transitional type). The debris flow type includes broad convex arc pattern and arc-linear composte pattern reflecting
debris flow deposition ,and mostly develops in main channels of inner fan of the nearshore subaqueous fan and the fan-
delta plain. The high-density turbidity current type consists of one suspension segment pattern and low-slope two-segment
pattern reflecting high-density turbidity current deposition ,and develops in channels of the nearshore subaqueous fan and

aquatic or subaqueous distributary channels of the fan-delta. The low-density turbidity current type contains low-slope
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two-segment pattern and low-slope two bouncing segment-one suspension segment pattern reflecting low-density turbidity
current deposition,and mainly develops in space between main channels and space between braided channels of the near-
shore subaqueous fan. The tractive current type includes high-slope two-segment pattern, one roll segment-one bouncing
segment-one suspension segment pattern,one bouncing segment-one suspension segment-one transitional zone pattern and
two bouncing segment-one suspension segment reflecting tractive current deposition , and mainly develops in middle fan of
the nearshore subaqueous fan and fan-delta front. The debris flow to low-density turbidity current transitional type shows
step-like multi-segment pattern representing transition from debris flow to turbidity current and develops in subaqueous
distributary channels of the fan-delta. The high-density turbidity current to low-density turbidity current transitional type
is of one bouncing segment-one suspension segment-one transitional zone pattern and only develops in deeply-cutting
channels of the outer fan on behalf of the density decline phenomenon of turbidity current.

Key words ; probability cumulative grain-size distribution curve, nearshore subaqueous fan, fan-delta, sedimentary envi-

ronment , Shahejie Formation, Yongbei area,Dongying Sag, Bohai Bay Basin
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Fig. 1  Structural location of Yongbei area in the Dongying Sag
99.99- 99.99
b
999 . 999
99.51 . . 99.5}
981 ot : 98+
90} NTIEE 90
£ 70k ::=' £ 70
g sof § 50
& 30, 5 30
10¢- 10
—— Kk /29E,2 047.2m . —o—k853k,1 308.04 m
r e k29,2 048.2m 2y —e—5k853F,1 325.00 m
0.5F 05F
0.1F 0.1F
R A T e S M B B S S R
IR Btz DIE
2 A8 IR KL X D = Bl i AL B A 3 SR Bt 48

Fig.2  Probability cumulative grain-size distribution curves of debris flow pattern of the Es’ in Yongbei area of the Dongying Sag
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Fig. 3 Probability cumulative grain-size distribution curves of turbidity current pattern of the Es® in Yongbei area of the Dongying Sag
a A IS s b, I Bl Y



234 G5 KK R MR

%38 &

SRR BRI B, A E B s B R, AR H b
Z BN E T GBARAE SR K 3l 1 4552, Bk BR
SRR L F I USRS 5 R E SR Z M kB b I
BOREM)

1) —Bk—B Wi

IC AN S e 1 MR YA 33 IO AR AT AR M 36 2
fiE, & B mRPR B ER AL AR AR B IR 4147, ABBRAL
GrRE, TEL60% ~T70% , 5 Al ikEH] 90% , LA,
FIHD S =, & m A eb iR D 4 4, AR 7
40° ~70°, 4yik A — 47, 5 EIR IR BRI ATE 3 ~ 4
(RifR @A) o BTFALS & RAK LB 5 B I > 3 (i
7@ H) ,FPRA 15°, ik 25, AMEIR R KT AT
SRR RIS ORAD A - AR IS AT LSS of
PRGBS 2R mT i, o — MR 2H 5 DA B BRTE 5K
iz HA5 Al ik 40 % 3R T S st iy b
WA B BT . IR X%k 2k B KR
RE G BR ZEUERIR AT (1 F5 = A 7K R 2030 Tl T AROH
WK B ERROK & RO (8] 4a) .

2) Rl - BRER - BE =Bt

ISR S S — b Ui T S DU AE , Tk
Wor 3, KN 1085 , RO SR ERIGE (3R 4 55 A8 AR
ghorat L kR R 32 DBk BR 4L R, R 2
70% ~80% MBS T 2 ~3(ChifR @ {H) , 0N TE
5.5(hif% @ 8) M, sy e h 4, HERIE N 45% ~
60% , RENA S Ew K I3k 22, AR b sy, &
TR &2 15% , BER 13% 7040, &k F 2
B2 KR A TTAR A5 1, /K T e f 55 T AT g B = it
LA EENLE T FTZB AHZ M SRR
b, IR 2 A = AT K T 2
TECAF P TOUHS o0 38 8] fofck (1 4b) o

3) —Bk—EJeid

2R B R BR AL 4325 524 50% i B X ] 2 ~ 3.5 (ki
7@ {H), Bk ERPUR A & 4080 HLR D, BLZR B AR
55° ~70°, 4yt UL K AR 2 A ARSI AT TR RE
ARG 25% ~30% , BR300 ~40°, S ik 4 -
22 HESTE 13. 5 CRite @ fH) M, 4 75 4 Chifz
D {H) B, HAz 77 =00 T3 A8 B P s Ak R 7 =X
iz Zlm) . BIFH &R 15% ~30% , /3L 15%, %
AR TR IR 5 A K HL ] B4 AR 22 1R i 26
BT s (OF) ZK AR 2 K Rk A T80 725 B e IR 1 7K 3
JVERAE®) ok P T 1 DX RS (T3 e 1
MR IG TR A SIS , A RE R A, B R
TR YT, 022 390725 DX e R PSSR, R IO
RA BN L33 , AR TR 73 I N\ AT A A i (o A

Uit 25 T, AP 73T F BR324 s {7 200 g 25 e FE
JRT AR R P TR AR SSH E E Y
FYARD S , 1% ER A BRAE B = AN AT 2K T 23U E
MK 4c) .

4) Pigk—&

il 22T 55 Y B ORLBE 2 L, R R o
T A BRER S AFRERAR 70 18 22 I PR B AL, (5
DX T B R ARy 791 A9 3 A T ) A AR 2
(AP R U AR BB o B ERS T
YN RAE 3 CRiAE @ f8) B, Herh R YR MOREBE 73 A
TE 1 ~3CRifE @ fH) , &2 8% ~20% , FIARTE 45° 7
AL,k A B E OB P A TE 3 ~ 4 CRidR @
fH) , F 2 65% ~80% , BHAREK, £ 60° ~65°, 73 itk
SAF LG B U S S R K Bl ) SR . IR
SERERA oy A AL T 4 CRiAR @ (H) B, &2
20% ,RERAIRT 14 °0 M PATIZRE  SORLIY 2 B4R
Wb KD RS Fa) LA AN B A BE AR i o 1%
RN 2 22 B A B = A N BT 2T 1 SVURORH , B led]
S 52 80 ] A T AR T v ) ) X 5 g (]
4d)

2.2 ERE

2.2.1 RBR-KBERALTER

%R Y STV RF AR o T RPN SR ) AR B
L AEFIEIXOK 85 K H . HRBRHEZ ML
DX B BR A o M1 TR 20 73 , B AR L BORLBE IX 1] 5 K
Z/NTF 1CRIAE @ fH) , JoRSE R r itk o KLJE i 20 8
PR 30° ~60°, HH LD — B f1 70 EAF , L BER
FA3K 70°, Wb ARSI, B D — R 2 O B
BRZE O TR RE S AN E EL ks , fiid 056 19
R FERBEROKAE T, U A I oh i KGE EA
AEDXT 8 ] 1) 7K 3 2R 3 (5] 3ty e 3899 2K B TRFE A
FPURHHIE ) SR 22 AL, S BUKRRE R R 2 272, D
BIGEX RNz T A A EE N YURZHS
BRRD e BRI, BB B AL = MK T 23 i iE
(Bl A (1] 5a)

2.2.2 BFHEERAR AT E R EEA

PSRN 2 h R AR VW O RO BRI 5 1 1 B
IRV 5210, BRI 2 R 4 LB LR
1) B S0% B 60° /i SiHT. LB S}
LA, G D RN, A 40% ML 4 |
CRifh & {H0) W AR 16 2. 5 ORife & (1) BHIE. &
FEALGY GRS T 30% BHREY 15° BBUMIA T 2.5 -



2 T 4. IS A A8 IR Ak AL b DX VT i 2 = B b kb ARG 28 SR AR 2R R AE S TR RS 1 L 235
99.99 99.99 -
a b
999+ 99.9F
99,5 99,5
98- o8l
90+ 90|
£ g0t £ gt
i 3
ﬁ 50+ ﬁ 501
= =
ﬁf_ﬁ 301 ﬁf_ﬁ 30F
10F 101
——5k934,1771. 51 m —— 7k AH1153F,1 805. 06 m
2r —e—%934F,1 810.57 m 2r e K2R, 1 418.66 m
0.5¢ 0 0.5
0.1 0.1
0.01 . . ‘ ‘ ‘ ‘ . . ) 0.01 .
-1 0 1 2 3 4 5 6 7 8 -1 0 1 2 3 4 5 6 7 8
Fif2dfE ife D E
99.99 99.99 -
C d
99.91 999}
99.5} 995}
98} 98}
90+ 90 |
< 7ok £ 0p
g 50+ g 50
= =
& 30- e 0
B B N Bk
104 10}
—— k52,1 416.2m
2r —— 7k A4115H,1 808. 1 m 2r —— K AH115H:,1 804. 5 m
0.5¢ 0.5
0.1 0.1 N Fi
0.01 L 0.01 1 1 1 L L L 1 1 J
-1 0 1 2 3 4 5 6 7 8 -1 0 1 2 3 4 5 6 7 8

R O1E

HriE O1E

Bl 4 AR MG A X YD = Beag 5 | Ak B AR R AR Hh 26
Fig. 4 Probability cumulative grain-size distribution curves of tractive current pattern of the Es® in Yongbei area of the Dongying Sag
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