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Abstract ; This paper determined the lower limits of physical properties for the effective coarse-grained clastic
reservoir rocks in different intervals of the Shahejie Formation on northern steep slope of Bonan subsag, the Bohai
Bay Basin by integrating the distribution function curve and production test methods combined with logging and
production testing data. The relational expressions between the lower limits of physical properties and depths
were also defined through matching. On this basis, this paper analyzed the effects of lithology, sedimentary faci-
es, diagenetic stage and formation pressure on the formation of effective reservoir rocks. The lower limits of physi-
cal properties of effective reservoirs decrease with the increasing depth. Favorable sedimentary facies is the key
factor controlling the development of effective coarse-grained clastic reservoirs,and determine reservoir quality.
The effective reservoirs area are mainly distributed in the western slump turbidite fans and the midfan of the cen-
tral and eastern nearshore subaqueous fans in the study, the latter is better. Diagenesis also affect reservoir quali-

ty to a certain extent. The coarse-grained clastic reservoirs developed mostly at A| and A, substage of middle dia-
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genetic stage, which correspond to the major hydrocarbon generation stage during organic thermal evolution,

which is favorable for the formation of secondary porosity , with dissolution improving the quality of deep reservoir

rocks. , Formation pressure has little effect on effective reservoir rocks.

Key words:: effective reservoir, physical property, coarse-grained clastic reservoir, northern steep slope, Bonan

subsag, Bohai Bay Basin

ARAEIZ ARG T R IH e AG &
GEMEA T2 HE ARG T ReAE R P14 T FR LA
LEBZE . ABEEEYME T IR 2G2S A
s Z T EA Y T R 3 RE NS fif 4 s
TE AR B/ NFLBR B Al e/ Mg s ke

R TR H RAE VR A Y B (VD DY B ) ik
AT =B (W =B MRV Ui A B
(VB WEIMAM AR LA e AR 38 20 = b4 rp 24
SRR Tl yh i, 2 v 10 B b ik A A vd = B
MR R EENNEMZER, TEEIMER, &
T A A AR A MR 30 T I 3 000 ~
5400 mAJE AT K AR TR AEFLBR D P
W B R AE 5 000 ~6 000 m TR BL
INIIFLBR BEATS AT R RS 7E 4. 34 % ~ 6. 44 % , iX IR
AR AL TR 2 [E], (B TS IX
P 52 20t LT Z 45 22 VB 1A 1) 7 SE e BE 4K, il
NI RAGEZ AT WM A S 2 O AR S5
SEMEE , A i X e T A A Rk 2 A T R
FIBIFSE , A Rt 246 i 2 A o0 A, I B
PERETR AR AL, IFAE R — [ (i, 3 8 7 20
SREMIEH Y TE T R, BN GE 9% 4 70 AR 4 Al
B AR SO AR 3 o 3o s L I e s v — e
U0 DU B I H- it R A M ) B R o 2 T R SE A L T
fEREAE IR (M2 KR Z T I255) |, v 43 bR
R 3 A o0 A 8 T A TR B B R A &%
)20 IR, DL SCA S0 2 PR T FR Bl R B AR
A E /N W [ E 7 SRR SR § Y A SR e |
RIZE Ay G A L™ AR A 38 50 e Tl FH 3R
AR AR, A BB AR R L

1 MR

F R T A S T D B 380 Bl £ T £ rh S R
WAL A R — Gk i o0, i oy — AL 2Rk
T6] P BT I 180 7, JHG v b A3 g 2 O B 5 3 2R
EAHAR, B ABRZ R, 7Y LA SCRIZ 9 5 4
BB K SCRIEE P R AH 4R, AR LA ARG )2 5

PR HE B A0S (IR A AR AR (B 1), WA 4
600 km®, HhEGEERA B b EE RT3 R Jb B BE ST |
R S A RS SRR A 3 IR — Sk i T,
Forh bk ik 2R B AE AL BES A, JL BB b
i A2 R PE U | B v AN e R AL, 3 A
UHEVD = F W B e KRR 314 4 200,4 200
F15 000 m, ARMEIEIRILEERG . 107 Wi)z 512
R WTZ 2 AL LAV A VG SR, 107 W2 DIAR (IR
VEWTZE LAV R s U | SR AR T2 LU g P 172
DAVE R e R R SR AR B2 DA R L IRV )22 AL
PACUIE

R B AL R BE A B RS R TR A B 2
A T DT A ) ] 1 A T AR S 1) 1) 22 R
R R AL BE S BB T 5 KB R i,
L5 X AR TR T R/NAS GE AR AN — 119 22 14
ok B R, 22 1 AR 9\ 1) b o I 34 1 B A S
B PIVE SRS T X B PH 3 2 1B A
[T I Bk P B TR AT R Ge o B, A5 T B
34 56 T 9 T 2 BE BTy 30T 2R (BT S AR ) D iR
PRI 53 A BAT < T ) 43300 P T4 RS IR 4k
HRPESR” (REAE

2 HERZYE T R E

2.1 SHEBHL%E

3 AR 2 12k 32 B o e o B A 2 Y 43
Ay M2 R PRECEBIE T A 1 SR 0 A R, A
Fl— I, T E T B T oA ek B R vk
SKIBUEZYIVES BN RIX— 71k . 07 ESKR I
filf 2B RN BRI, 2 UG K S A (RR i
N >30) i, B A A5 L A s G, B
kAR R — A bR 2 p, IR A RS RS
FEARCE R B FL B BE B8 8 A 99 R 23 A itk
2k, PR RS2 s BT 08 I A 38 3 38 Bl R FRAE,
I3 eR B AR RE A R 2 B PIE T BRATESE
T T Z MR



768

Al 5 KRR R

%33 %

%105

0

¥ 110 #h ¥ 60
@

1

Pl T B LR BE B AL AT

Fig. 1  Structural characteristics in northern steep slope,Bonan subsag

R 1 i e P AU R BE S iy v0 = Be Ay B i
R TR R AT R 2 HL T fi R 2R
()2 K R 2RI 245 ) | FFR I 5 2530 6
T 3000 ~3200,3 200 ~3 400,3 400 ~3 600,
3 600 ~3 800,3 800 ~4 000 F1 4 000 ~4 200 m I
FEBNITE FRRME (K 2, & 3) , HALBRE T FR1E
WK 8.4%,5.5%,9.0%, 6.5%, 5.0% #
4.8% ,BiE % T BRAAMKIK R 2.60 x 10 7°,3.80 x
107°,2.00 x 107, 1.75 x 107,1.90 x 10~* Al
0.78 x 10 pum’ , FLERJE 5835 5 T FRAE LA 3
Wit 88 52 348 o 7 386

2.2 iRilE
A A S 2 v T B A R R AR 4

T T R R A AR A A5 2 A A2 R
JEr R (AR AR ) /NT 1 vd B SR E R A
RARARHZE BRI R T 1 vd BEE)Z R
Gy AU )2 AR RO 2 A RS S R
FLBREE BRI R — bR RN, —H 5
Sb BT I FLBR BE 92 375 2R AH B A S0 2 Tk
BRI AR A 5 )
SREUT 4B M T I 2 3 500 ~4 000 m 14 000 ~
4 400 mA B EZPME FRR

HRHH v i e B A B BE S A VD — BORTY b DU B
PEYIPE R 2510 S OB & T R e Fa L R BE
P 3 000 ~3 200,3 200 ~3 400,3 400 ~3 600,
3 600 ~3 800,3 800 ~4 000 F14 000 ~4 200 mi%
FEBLNYIE FBRAE (1 4) , HiALBR R BRAE Mk



555 1) AR G W R EERAIL B BE ST VD T B 2 D RS A R ZE M T R RO 4 R 769

56 a.3000-3200m S b.3200-3400m
AR AR
. AR iR
|
20 b :
30 — '
&£ 2 |
Py 3 |
3 B |
20 |
10 F |
1 |
10 F : |
Ed | =N |
B |
D |4 B 5 5 1 ]
0 2 4 6 £%Y10 12 14 16 18 20 0 2 4 % 8§ 10 12 14 16
FLERBE /% FLIRE /%
c.3400~3600m d.3 600-3 800 m
80 - 25 -
AR 1R0%
vz 0 i
X 15
% 40f i ,
B & |
10 | |
|
20 i
é& | | N
| |
0 4 | P% 4 ]
0 2 4 6 8910 12 14 16 18 0 2 4 62 8 10 12 14 16
FLE HE /% FLBRBE /%
e.3 800~4 000 m f.4&0-—4 200m
16 - A 60
- e
202 = AR
12k
5= 40—
% 8f %30 F
= B
I sl Z ’
4k |
10 I
|
|
0 ! 0 .
0 2 14 0 1 2 3 4 45B 6 7 8 9 10 11
FLBRJE /% FLIE /%

P2 g3 R ik o 7 AN R R A kit )2 FLIRURE R FR

Fig.2  Lower limits of porosity of effective reservoir rocks at different depths determined by using the distribution function method
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Fig. 3 Lower limits of permeability of effective reservoir rocks at different depths determined by the using distribution function
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Fig. 4 Lower limits of physical properties of effective reservoir rocks at different depth determined by using the oil testing method
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Table 1 Calculation results of the distribution function and the oil testing methods
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PR/ SRR Rk AR % SR Rk MR %
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3 800 ~4 000 5.00 4. 80 4.00 1.90 1.50 21.05
4 000 ~4 200 4. 80 4.50 6.25 0.78 0.70 10. 26
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Table 2 Lower limits of physical properties of the
effective reservoir rocks in the study area
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Fig. 5 Regression and curve fitting of the lower limits of physical properties for the effective reservoir rocks in the study area
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Fig. 6 Effective reservoir percentages of different lithologies in the study area
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Table 3 Effective reservoir percentages of different sedimentary facies in the study area
FEAE biikis R /m AR /m B k) B %
X 288 i 27.00 1.00 3.70
X109 -1 AR 540. 00 20. 90 3.87
X109 -2 AR 516. 00 1. 00 0.19
103 -1 f 447. 00 265. 18 59.32
X104 -1 ] B 144. 00 131.20 91. 11
XH 103 i 115. 00 73.65 64. 04
X 288 kel 199. 85 124.75 62.42
X 283 i 67.00 14.70 21.94
X109 -1 B 69. 00 20. 80 30. 14

X109 -2 A 67.00 11.50 17.16




774 A S R R A MR

%33 %

2000

2500 ]

3000 | %
3500 |- %%
Do O ;

A T
4000 - C o i OQ‘ ! o B AL

bR AL

PRAE/m
o

4500 - ' ' E °¢‘$_>

5000 L b it i “‘ of B

E:. T .

5500L

7 B s BBkl oy

Fig. 7 Diagenetic stages in the study area
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Fig. 8 Vertical distribution of secondary porosity in the study area
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