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Study on the Main Controlling Factors of Tight Oil Accumulation in Carbonate Conglomerate

Taking the Conglomerate Reservoir of the Lower 3 Member

of Shahejie Formation in Shulu Sag as an Example

CAO Xiaofeng', CHEN Zhaobing®, LI Jing', LU Hongjiu', ZHANG Yuchuan',
XIE Jie', WANG Liang', LI Yunfeng', JTIAO Lifang', ZHU Yushuang® *

(1. No. 5 Oil Production Plant, Petro China Huabei Oilfield Company, Xinji 052360, Hebei, China;
2. School of Earth Sciences and Engineering, Xi’an Shiyou University, Xi’an 710065, Shaanxi, China;

3. State Key Laboratory of Continental Dynamics, Northwest University, Xi'an 710069, Shaanxi, China)

Abstract: Based on the seismic data, logging, core analysis and testing, this paper discusses the
reservoir forming characteristics, the main controlling factors and favorable exploration direction
of the tight oil in carbonate conglomerate. The results show that the conglomerate in the lower
3rd member of Shulu saghas mixed terrigenous and endogenous characteristics. Marl source

rocks, interbedded with conglomerate, with large thickness, wide distribution and high organic
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matter abundance, provide a material basis for the formation of tight conglomerate oil reser-

voirs. The faults have some effects on the formation of tight conglomerate oil reservoirs. In con-

clusion, high-quality source rocks., degree of the reservoir developmentand favorable reverse

fault traps are the main controlling factors for tight conglomerate oil accumulation. The accumula-

tion mode is “source-reservoir symbiosis” . It is suggested that the future exploration should be

near the marlite hydrocarbon-generating center and far from the fault development zone, being in

the gravel body of slump fan origin near the slope break zone.

Keywords: accumulation model; fault; source rock; tight oil; carbonate conglomerate; Shulu sag

TR 3 A A VR PR HE U I W R R T
Tk o 18 W T BTV AR DR IR B8 L R IR e o A % T
ST T RS A AR ] 2 R IR R BT 3 TR
Wy (R A 45, 2006) o Bk iR 6 03 85 2 — M 0 o8 15 A
P 7E R R R RN RSN IR R & AR
Weati 5y W v B B L > 2k — o E B S HE R T R
W JRCHR AL AT N A b it 2 DAY Z A0 T ik K K R DR
Mo HE AR O R L4, 2015) . e Ah . M 3 2 i R e )
A T T AR 24 TR R R h B R A . B R
PRI e 2 A O R AR D AR AE L T BRI R 1 BT
ALEE 8 2%, W52 1 B v By & A Ak 2R s e R )
PUASCAE DU 1| 4 b VG 5 K ¥ Vi T8 4k Wl B b V1 B 7 AE
(EBREE AR 45, 2006 5 3 48 45, 2015) , 1 [V 4 /e & 14
TR U1 B Vb B 4L YD =R BT K R AR TR AR
FUUR I AEBRA A Th ARAR T 8 1 T AR N
BT ZEREE SRIKALZERE I BE
JEK . WE5E SR NN E B R TR VAR 198 &k 0 ik
GRS, 2019) , BEA Bl U5 Ok A1 WA IR A
fitg J2 AE X BO% O IR £6 B A SO . H A 2
FFAE B iR 45 18 5 H R EL & B A . 4 36 [/ Williston
3 1t EEL 3 RS0 2R 22 0 235 M S K 4 A R LB
THECAEAE B B 25 % (R /NARAE,2019)

H I 27 35 0 SR T B 0 =1 7 B e TR 4k o ik
HIEGE OIS T — 24 25 iR CER R A 45, 20065
HE AT, 20155 08X B OE 4%, 2014 ; & JE 48, 20155 2%
PR 2015 88 ,2015) . X B 1F 45 (2014) A Ry o fE M1
WFa e T JO sk 2 — P R R ) B0 T A )2
WY PERE 22, )2 AR P 2 R ) R A0 . 3
7= I e i bR 5 28 PR (2015) TA g 4 o Bk R
ey AR S S E SR IN N A R e =
T BB 5 B R A 4 (2006) 22 4840 BT T B R 46 I AR
R B PR BT S TA A TR T ) Ak R R T R 5 Bk
Z R A5y 0w AR B 0 B TR R A T

BRI J8 T 5k AR e ARG I 5 48 A 2% (2015) 3 i
A0 RS OWARR AE 23 B 4R TR AT B4R R
7B 22 A RS 03 05 5% K AR I B v =R I B Y
FVERI Y b BRE I BCA TR 4 R JE 10 Rl
AL IR A UL S A Y ik TR R O A BUH
T S A R DX B R AF (2015) T O oML 56 4 T
B e 1 8 o 0 A = 1) LB s 1) B N 2 4 T AF
G N T AL TR N AL LAl e 4 R B T B A =
], 2488 o 15 X AR AR AL TRk = 19 A A IX . %8 T i
NI TE 22 8 v T ik R 8 T R 1) 20 288 IS IR R At
JEFRRAE b 0 T3k R 5 5B S A RSB A% 1 B i e
MG XA Z Nz H AT 56
AN WK FE A A TR AL TR REE U I3 Bl TR £ 5 BR o U
T AR BRI K T 4 TR 3R B3 B e B0 il B 20 A
P A e TR 6 TR e s e ok T 79 $80 48 ¢ fie ik —
TR

1 b A

SRR U1 B 57 T ¥ T Y 4 b 3 3 e (IR
1) S —Eg bl J& A 7R 7 76 R 1Y B 0 IR [ s L AR
] 2 8 I 2 7 S22 L 5 vl o ke A0 ) A R 3
T 2o U B 7 R A6 A K W2 O AR B
U] 5 3 42 O N 45, 2016) , T AR 24 700 km® , ZR Al
IR 2 W22 1) A T T B T 48 L U 1 RS- 9 Al e ) A
Je AR Hedb 7R 1) BF A 1B sh, B RIS . s
W T I RS S PR 5 R T RN e ]
eV 359 Aty A R T S B A DX BT A R R 5
L I 3R S A A T M SRR R (R W5 4L 2013)
w22 VD = BT R 0] L R M8 I I A7 A [ R
JEE 1 JAUAR IR L i) P ) R fR S AR IR IR R
B REBEG AR FRN R A ,2006), 1F
W St P B R 3 T S0 T AN T B R R 1T



52 IR S - B IR R O e ORI R 3 1 R R T

LA SR 141 B 0 30 i 20 v = W B TR i 2 O B 189

ANKIR

TRELME

il

K W J2

P
ME@W%%

B 1 3 [ BA R AR IR AE 1M BA 44 i 1
Fig. 1 Simplified structure of Shulu sag in the south of Jizhong sag
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Fig. 2 Sedimentary model of conglomerates of fan delta
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Fig. 3 Sedimentary model of conglomerate of slump fan
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Fig. 4 Types of carbonate conglomerate rocks
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(a) Plan of marlstone thickness in lower 3™ member of the Shahejie formation of Shulu sag (b) Plan

of marlstone R, in lower 3 member of the Shahejie formation of Shulu sag
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Fig. 6 Microscopic characteristics of marl source rocks under microscope
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Tab. 1  Marl pyrolysis experimental data table of the lower 3rd member of Shahejie formation in Shulu sag
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Tab. 2 Types and characteristics of conglomerate reservoirs in the lower 3 member of Shahejie formation in Shulu sag
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Fig. 7 Types of carbonate conglomerate reservoirs
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Tab. 3 Physical properties of conglomerate reservoirs in the lower 3™ member of Shahejie formation in Shulu sag
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Fig. 8 Correlation of physical properties of different genetic conglomerates in the lower 3™ member of

Shahejie formation in Shulu sag
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Fig. 11 Conglomerate tight oil accumulation model of the lower 3™ member of Shahejie formation in Shulu sag
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