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Influence of reservoir bed heterogeneity on hydrocarbon accumulation .
Taking beach—bar sandstone of upper fourth member

of Focene Shahejie Formation in Boxing oilfield as an example
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Abstract; Based on the analyses of logging data and experiment, it is discussed in this paper the reservoir bed
heterogeneity and its effects on hydrocarbon accumulation in the upper fourth member of Eocene Shahejie Forma-
tion of the Boxing oilfield. The result shows that the beach—bar reservoir bed with thin interbedded sandstone has
strong heterogeneity. Hydrocarbon distribution and property are extremely uneven. Influenced by diagenesis,
beach—bar sandstone shows strong heterogeneity, leading to different reservoir bed qualities in different areas.
Reservoir bed quality has a good correspondence with hydrocarbon-bearing property, and reservoir bed heteroge-
neity controls the accumulation and distribution of hydrocarbon as well as oil saturation. Simulated experiment in-
dicates that the relationship between driving force and resistance has effects on hydrocarbon accumulation feature
and weakens the control of hydrocarbon accumulation by reservoir bed heterogeneity to a specific extent.

Key words: reservoir bed heterogeneity ; uneven distribution of hydrocarbon; simulated experiment; beach—bar

reservoir; Boxing oilfield; Bohai Bay Basin
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Fig. 1 Tectonic location of Boxing sub-Sag,
Dongying Sag, Bohai Bay Basin
WA, 02 T WESTURD 5 3l SO R . AR SR 1
D3 Y0 P 0 B S A4 o fip S Xk 2, 7RI 44

SN DXMERD A i 2 R P B E R SR RS
FEAF LRI, T 5 00T T R AR B X SR
Y — A A VR A, i o SRl T AR HA
JE AR B 3 E RS A i RS SRR AE L LU
ST I DT 664 9 5 8 S0 47 M UL 2 3ok = A5
(AR, o5l PR BT & TAE A SRR S
o SRR FHANE
1 by 5t

T 2430 P T AR 7 U B T M B 2R , i fk—
FMR SPRAG X 14 A 0, I AR 8 R, AR e AE
2 I I W (T 0T 2 A A BT Uk A B ) o
1 Ea ol = S 0 VN & W 1 7 R o N =R
WOE 1), KAERE T 2400 4 79 1 b K i i
TEWHE  HEIZ XA B T A A 57 i DX B

BIFSE DX v DL I 3 A 65 (57— 42 2R Jek v 5
P — R TR, % oty M55 DX 3 i 4 B
SR VR WA D A OB R, A B
TR AR MRS A AR 2 IR
G35 15 BB JR PR A LD SR 3T A B 14 R U377, L
BT GHE DI SR 1 B A1 2R IR AT
G KRR LG, DX PSR 3 R 5 v Dy I
BRI A A bR AR AT
2 IMAUE ERHIE

MELD A IE 5 & B TR I = RE A A
LI B R N R AR A - )RS

BRI AU B4R L, BUSERIESE DCRESID i
AR EAR 1k, A EA RN R

Pe2E SRR A AHAR 2 MR — A Sl —A R
S B EL G PR, VT AR [R] X e 2 3 57 A I
AL,

T3 Vb Y Y B I 2 AR AR A
PR R 2%, P L AR R B T e 34T DL K
I E PRI S S AT, DL T83-C95 F: X B3
HIX B A AN b, RS & Ak 22 7 g
K, DIBSE SR (0 1 W04 &S,
HUH 3 W,

ZARIZ SRR B R IX LB Y
3t DAL R S A W72 M R AR A D
Fr DRI P I AR W2 I SO A IR
TSN P4 24 3 R DX 81 o 0 % 1 R s v A o7, Bt
L TR R R AR VR B A 5 S R R 2 B
K, ML) 246 3 AR P el 2 B i, il S AR
2 P S SR T 2o A R 3 — P S A R
T IH A, TS T B AR, Y SR R T
JEE /K Al vt B 2% 3 U Sk K D) A RS K
ETAIORIESE

WF5E X A 2 AR 35 0 5 T A 22 53 3 SRR AE
B—EMRR, EREBAEAE)Z T i X ko
TPELE A2 B 25 i X S e 2% I AR IR
R HEASRIT g AV IR A B — E B SR T
J2 1) A T ) B e e IR A X S B, AR W2 AE
T, Z (R R P T SR R, TP R I AR T B
MR, SRR 2 Z 5 T, B AR % &
Fiall o ZERMAEZ AR TR, AL Bl R
K AR A D, BT 2 i 2 T 5 1)
A AR M Sk 2 S i Ak
WIS SR, BT B P A I SR,
HR AW ZE—A A AR (& 2) .

3 fEEARY BRI R A

3.1 BEEAXEEIESRERNRm

T B VD DU L S B I S Y L R
12.8% , FHBiER N 5.5x107 um®, EEFIHS
FHE RN FUCh TR B D A TR A D
AL AR R B AN [ )2
A E AR S, K o TR B IX
FE AL MRBE 2, BCEVE I XZ 04 2 1 5%
M R R A RS N B 1 AT % B
XA AR 2 [ 28 DLk A FLIR R 32, FLBREE AR AL i)
LR A AU T RN A L K AT Y
VSOPER A B B T sics A . 7R UE B
LR RS AN T A A 44 2 A FLBR



- 536 - e W F % b B 535 %

€95-7 €95-4 B6-1 B10-13 BS-11 B7-10 B7-8 B6-7
A A A A A A A A

A S
2o ’\ W Gk ]
2550 :\ *
:\ W7 2 — 2k ]
2600 LA A ]
2650 [ Ll —
i SEPE AR ]
£ r Ois 4]
00| =
X N Lib 4]
i 20570
2750 |- | T 30
B | 44
L /Vﬁf
L 0 100 200 m \/ i
2800 [ E _— X SHPH
ARSI [/ iz \/ \/ A ]
200 [ v AR R T ]
- [ JwwEw —wiek y/ ]
2900 -

P2 MM Y I LS Bl SRR

Fig.2 Hydrocarbon accumulation in upper fourth member of Eocene Shahejie Formation, Boxing oilfield

349 I AT HE S SR S | 7T LA AR [ X
SR MEERE R, LLo B N, C95-1 5 B6-
31 1K 19y 4 120 S o, LA AR 14 s DAY %
P AL A ACHE L T85 1K 22, 434 J5 IR 35 35 A2 ff

o VOB L R R G, SR 3 AR A
s : SR RFEERIEAT 0 BDALREIR A PEEAT A PT R B, T8S

a. 2T A5 A5 J(T83-9, 2 672 m, i fi

FEIX S RP I A K b st FE A A 8 s T3 oh 2 A
X b ZHE DT €95-1 H X, 5 B6-31 HIX
AL, EREHES FbE s , R, 185 X iy fi)2 4k 1Y
FPERSS , EA M TFMAREE L),
fitt )2 A 349 o 1 S 17 1) R i 2 o e A 4 () 1Y)
22 SEARE it )2 5 A ) b DX I AR Y R RE
F 1 EHE 0 BARME
SUHETHRBESE L

AL b
PR, St X 320)

AR JE(T83-9, 2 679.55 m,
R, 15280, X 200)

B3 {430 D PO L B AR A 32 B A R R 2T Table 1 Comparison of reservoir bed properties
Fig.3 Main diagenesis types of beach—bar in different well blocks with similar structural
sandstone in upper fourth member of Eocene setting, sand group 0, Boxing oilfield

Shahejie Formation, Boxing oilfield . o b ¥ "if —_ sk
. Y/ m HPE/m BYJE/m =14
FEREAR, M5 fieAn KA 5B 50 PR A 23 S 0soia oo s oo
A B \/—, ~ % '\ K 557, S Py . -~ . . . .

WAL, SO (), ZIRIER e Ta R e

(RSN, WEITUED 5 fith J2 6 90t B s g R 2 B 1, JEX 95-1  0.8~1.3 1.1 43  0.26 4

FOR R X el it 2 i 22 A 95-X3 0.6~1.9 1.2 4.9 027 4

3.2 HEEHRESHSTH—HHHER e A O S

. T85 - A ~1. . . .
sth/As R s ol 1325 [ ff y S
TEIM AR B A AR R R A T R 5 JEX T85-5  1.3-17 15 45 037 3
() H S BLER A3, MO AU PR T AT r it T85-C3  0.9~1.2 1.05 2.1 0.23 2
I\IJ—I - = S y S IA H A\ E _
IR, WAME AR B B E a5 S BS31 e s a3 15 25 o021 2

SR IIRE, B2 I B A MR T A o




%5

LIV )=E | DN vt Rl R i AL

DA 3l T 70 70 SV B AR -5 £51) - 537 -

K A2 I 2 1% b DX 55 9 <A ] BE R A X R
AN R 2 ) A2 AR B SR — 4
A RHE R AEAE— 2 FER R )2 i S5 02 S T <
PER EA IEAR M, O T B OO M S e 3 2 (]
MOCFR S0 )2 T i 2R B AR B (1, ) TE AT
Wiz T s, &5, FIH EREF a0k, L
BB B R (X5 W IRR B IR A AR D
LU DR BHORE R0 AR SV R PR S8 HK,
B TR S AR B
BAFI/NEAGZ TR LA A, )2 BT 2R
BB T 0 ~1 Z0H,0 REAEMHZ, 1 AT F R
)il i A E N SN Y =Y S T8
IFi] —TRRH ) i 2 o 25 S R (AN [R) A 22 [l £
FE IR DX 0 2 AR AR i 2 I B, R I
G WERETAE . ANTRVNZ B FUURUOE B AR AR TR,
Y22 R W A2 AE S M 62 i
P18 ]l DX B R AR T, 3 7 A R A 2 A Y T 2
SEOREAY - EZEEN (E4), Bk
LR IX 1, —MAE 0.25 ~0.65 Z ], EZ S
DB 1y, KAERFE 0.4 DL,
3.3 RIXE

R T W 3 SR 25 )2 AR 1 JBPE X i
ISR RZM 8 SEI AL T AE LA 2R
P M 1 B 2 D R P T S AR AE . SIS T
o) S P 3 AR R A /N R 70 em %30 em X5 em, 3T
BRI EH AR, s WA 1) R ] F) £ S22 A 38 o
P, SRS OGS RN 2, gt AR
HRI SR A AR IR S HE R R A

P4 X0 1-3-1 /N2 1L, FIEEEES
Fig.4  Plane distribution of Iy, and oil-bearing
area of 1-3-1 bed, Boxing oilfield

*2 ERIWHEVENYESE
Table 2 Physical property parameters of different
sand layers in simulated experiment

. Rt/ FLBRE/ BiER/
);11 -3 2
mm % 107 pm
A 1 0.12~0.15 33 1 843
ik 2 0.15 ~0.20 35 2150
IENK] 0.20 ~0.25 36 3750
k4 0.10~0.12 29 1018

MR, B R 0.75 g/em’ o Sh T K E A
A S AR B (0 S 25 DU B8 T 1 32 8% P SR A 5 A, 5K
BT RO T A R e, BRI R 15 o/ L
(ER BRI ZK

SERG AR (SR A LA 1) RS SR A
R A I S 32 0 T O R E
0.5 mL/min, SCEHE4T 10 h 5, I FEETAEB B
R AR 3 JFEEMA 3 A MiE RS, FESE
P A — R 3 S0 2 S P X, A D R
AR 2 P H(E Sa) .

SEEGHEAT 30 h e B 3 TS Tl AR R B R
B AR 5 /N R IX AN 2 T Wi, AR 2 Ry
TR K F M AETE VRN DA 3 AR
2 v, AERHmY Bk ARMA 1 (K 5b)

SLEHEAT 50 h 5 EPR 3 FAb A 2 S,
WU 1 I A e R R, TR S A 4 i
VE Y IX S I, ORI B R BV N, L K
H 465 Wit (1 5e) o

JNRVEMR#E E 2 mL/min,5 h J5, K 3
WA 2 v B AR TR TIE B S AR R R L,
1 TR, JEAR SRR 4 R HEA T —
A, SRR, K R DL, R R LT
FEIM R, T AR R (B Sd)

SR 3 A AR T S RS g B T 7
Ak, VP 1B IR A A R T B H v R G B
VD DU B AR B Ty i 2 P e e
T A SRRE S B RN, A 2 8 NS R R
i, HSCERAS R L B, i TR AR T AR,
EAMIME RSB EDER 3 28, T LY
WO ARIAR AN, Pt 2% BANAE T HLER AR 1) T 3
HCRPE A B R AR 3 AR AR AN R DL
HREDAA 2 B ANAE 1, I AR TR AN R 46 By
B MR 2 O Eh BB R R AR R, VR IR
FH3ER 2497 7 10 KN i 6 408 FH ) B RN,
METEFIER Tz 20k 2 b, [WEE, & D
A HR R R ROR AR 22 | SRR 0 T O MO, BD 1A



30 cm

K5 B hilris il fen

Fig.5 Sketch map of hydrocarbon migration in simulated experiment

2 R 1B T BB TG R, kB —E R
JEE , FE PRI R (ks 1)) AERY TS OL T,
AU HE R T il i B, B A 4 AR 2, X
JEE RN 4 SRS IR B2 P A BRI
ARG Ty, RV e S AT BT 7 R A B R TR A L
SEMGXFP B T, TERXFEOLT B 4 Xl
3z SRR IO o A TR BRI R, 2 P4
SR % 8l 1 iF (3R R BRBUE i A 5
) FLBREE MNE B R BN A 4 A REFTHE N,
HIE R DL FE AR R AR BRI T, B R
XHMEB ERZ SRR, H B B R NS SR
R AR TR R R 98 1B R 22 R, X
BRAE W] 2, B AR BT —E R,
R S INTE M R (s 1) A BB 1B =
E, AR MRS A B8 0 AR T I — R
(RN M X819 20 A0 A ) B, TG T8 AP ] 2 2 T i
AR X LERP AT T s T AR R oA, H
AES P2 sl = A

4 &g

1) W5 DX MESIUD AR 32 8 Sy 3 e ) —2F TR A
DURL, G\ gl B8 B2 AR, BRI SE /N R 1]
B BRIE AR BB XN A R
A BGR A — Y 2 H AR 2 AR — A
—DAEMA LR B, AR AL AR X e &
THEB AL RS S

2) 2 TR 5 il A B R TE AR S
JEAE R BT PHRT  A2 S 43 A1 R R Y S, O
AP I IR . SEIIER] , MR S)

T3 RSCHRRE 3 4 T B 0% 2R 2 R MR U B SR AR
HAE—ERRE L3 L 2 AR B R A R

3) B8 SRR A 2 54 =CORS 48 B 2R, 107 AR Bl
AN [R5 55 R AN [ B B ERSRE w0 T 2%
PHgee AR BPE R R A GE SR 2 | NEZR 5 PRI i =
AR A i e B X, D4R M i O
HEEAR,

128 BRRAR ST L. ENES IR Z b LD A i b o P AT B R
T VAHE 2 HUEBE B[ ). A ibER S IF & ,2008,35(2)
195-200.

KR, kA, B M b e B R AT V0 DO L I B 30 5 XU
FHAVIRR)]. DURR2EH] ,2009,27(2) :246-253.

BT T A AF AT A IR LIPS R S R DU
FRESIA ST ]. HUBia#40, 2011 ,85(8) :1377-1388.
R, A5 25 W 3151 197 B3 B e 0 S R U RRURRAE BT
U T]. DURRAA4, 1994 ,12(2) :20-27.

B AR, BT AR E MR VD DU B 1 T Be i B 2
FHAESM S ST ] It 5 2R I3, 2001 ,8(3) :21-25.
AR R AR TV 4 A S ke v D BEMESTURD i S22 43 A1 B S =
FERR[J]. AT 5 R IH,2008,15(2) :34-36.

TR, SRR, 324, 5. Bl AR WA A MELT R 2. DAAR
EMPE TRV BB )], AAER;,2011,32(3) .
417-423.

RS ST, e WG, 768 7, 25 3 B 380 I3 s 50 8 o ) B U e i
WESTUSLIRIZE TR 43 LA S5 ORURRAE [ J]. 7 b 2R 2% 41, 2010,
12(6) :737-747.

(1]

Houser C, Greenwood B. Profile response of a lacustrine multiple
barred nearshore to a sequence of storm events[ J]. Geomorpholo-

gy,2005,69(2) :118-137.
(T#% 544 )



- 544 - B b B

) %35 %

K], B — NI i — IR TURIE [l 60 & T R R
FrEERE AR R R I P AR BRI R AR A
B4 BB

3) vt g A, K R R 0 S5 i A 0
TR ER A RN R K T HIE R T 2 g 5
i AvEr R A AR 2 5

4) PYE S FRRE I BOR P G 2 R R
R B4 T 8 2 TTURR 5 % 08 e o I A 1) £ L 38 1 it 4
JE AR )N ) T R B TS AL

S 3k

[1] Stanton R J. Factors controlling shape and internal facies distribu-
tion of organic carbonate buildups[ J]. AAPG Bulletin, 1967 ,51
(12) :2462-2467.

[2] Read J F. Carbonate platform facies models[ J]. AAPG Bulletin,
1985,69(1) :1-21.

[3] Mohammad Y B, Abolins P. The petroleum geology and resources
of Malaysia [ M ]. Kuala Lumpur: Petroliam Nasional Berhad
(Petronas) ,1999:370-392.

[4] Wilson M E J. Cenozoic carbonates in Southeast Asia:implica-
tions for equatorial carbonate development[ J]. Sedimentary Geo-
logy ,2002,147 (3/4) :295-428.

[5] Vahrenkamp V C,David F,Duijndam P, et al. Growth architec-

ture , faulting, and karstification of a middle Miocene carbonate

platform, Luconia Province, offshore Sarawak , Malaysia [ A ]//

Seismic imaging of carbonate reservoirs and systems: AAPG

Memoir 81. Tulsa;: AAPG,2004 :329-350.

Zampetti V,Schlager W, Everts A J,et al. Architecture and growth

—
=)
[

history of a Miocene carbonate platform from 3D seismic reflection

data; Luconia province, offshore Sarawak , Malaysia[ J]. Mar Petrol

(L% 538 W)

[10]  ZEEDGk, BAEX4, £TF 22 45, W2 MEIRD 14 0 22 1 0 .
DA T o 3 V0 DU 1B (s, ) R B[ 0] o
2010,37(6) :1659-1671.

BAERIK, WRIGU , fel 4R Ae , 45, v I 1M1 A0 7 Hb X B = B fif )2
et R R [ T]. FERI AR, 2011,18(1) 22124,

[ B, AR IE M B — B 2R S M D25 6 2 IO L IR 45 4
FEL D). s < i ,2011,18(2) :191-194.

R, 20N, ot S , 45 95 b 2 b R mi S8 28 M 2H b ik
JEALBAE R R AT R Z A [T ], Bk B 7 5 R 2 4
2011,33(3) ;246-252.

SR, ARG, MORIG. IR L X e 418 6 10241
At 2R B 0 P B RS S i A3 A R E I LT ] Aok 2
24 ASRBIANR ,2002,26 (1) :8-10.

TR MORIG, ST, 45, )2 AR 4 008 R AE ) TR AR A K

[14]

[15]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[16]

[17]

[18]

[19]

[20]

Geol ,2004,21:517-534.
Brian J. Warm-water neritic carbonate[ R ]. Facies Models(4) ,
Geological Association of Canada C/0O Department of Earth Sci-
ences Memorial University of Newfoundland St. John’ s, New-
foundland & Labrador,Canada A1B 3X5,2010:341-369.
Epting M. Miocene carbonate buildups of central Luconia, off-
shore Sarawak[ J]. Atlas of seismic stratigraphy AAPG Stud Geol
Ser,1989,3(27) :168-173.
Ismail C M Z. Tectonics evolution and sedimentation history of the
Sarawak basin[J]. Geol Soc Malaysia Bulletin, 1997 41 :41-52.
Vahrenkamp V C. Sr—isotope stratigraphy of Miocene carbon-
ates, Luconia Province, Sarawak , Malaysia ; implications or plat-
form growth and demise and regional reservoir behavior[ CJ.
AAPG 1998 annual meeting. Tulsa;: AAPG,1998.
Epting M. Sedimentology of Miocene carbonate buildups, central
Luconia, offshore Sarawak [ J]. Bulletin Geological Society of
Malaysia,1980,12:17-30.
Jon N. The Gomantong Limestone of eastern Borneo:a sedimen-
tological comparison with the near — contemporaneous Luconia
Province [ J . Palaeogeography , Palaeoclimatology , Palaeoecolo-
gy,2001,175:273-302.
AL, KRB, LW, 55 BT R SRR A s
FEINFAFAEL T ). B £t BT, 2009,30(2) 194-196.
RS, DR, BT, A5 B BUR Z2 B M AR Gkl o3 A K
T2 EFERRT]. Al 5 RO HIT,2007,28(6) 738744,
LR, R AR, A5 POVPRRIRER b R A U
TR ] BT SH AT, 2011 31 (4) :59-67.
A, D, R IR E s B S A R IR N
FJ]. W AR ,2009,11(1) :21-27.
S, A X 8 45 AL B B 15 o e Bk i o
F b =B AL A ORI [ T]. DU, 2010,
28(4) :683-687.

T ETF A PRI . A2, 2004 ,25(5) <7579,
FAE. AE I v AT 25 P b 2 SO 2 7 M2 2R AE [T ]
A RAR ST ,2010,31(2) :158-164.
TR A3, IR, 5. AR M T b DX AR R R R
FHEL) ). AP EA R 2 . B ARRIERR,2002,26(5) :1-5.
TR AE , FRRA. 7378 TR TS H YD PO S B SRS A5 i <
EARFME SO EERE R [T]. P EA MR A AR
2£0R,2011,35(2) :25-31.
AR, KA, B T . TG BE VD I L Y BERE SRR
AR RS2 B R [T ], P EA IR == A
SRPBIEAR L2008 ,32(2) :6-11.
¥/ 25, M JEAK, B 2T . Ji A 35 0 25 A 8 B0 R N
FLTY. EA R FARFIAARR,2004,28 (1) :18-21.
(m| HLHN)



