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Characteristics and major control factors of natural fractures in carbonate
reservoirs of Leikoupo Formation in Pengzhou area, western Sichuan Basin

Zhao Xiangyuan,Hu Xiangyang, Xiao Kaihua, Jia Yuewei

( Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing 100083 , China )

Abstract ; Several types of natural fractures occur in the reservoir of the Leikoupo Formation in Pengzhou area,western Si-
chuan Basin,and their major controlling factors are very complex. Geological , geophysical and experimental data are inte-
grated to study the genetic types and characteristics of these fractures,and analyze the geologic factors controlling the forma-
tion of tectonic factures. In the reservoir of the Leikoupo Formation,the predominant fracture type is tectonic facture,fol-
lowed by diagenetic fracture. The tectonic factures can be classified into three types:high angle fractures,oblique fractures
and low angle fractures. Each type of fracture has its own specific dominant orientation,indicating that they are resulted
from multiple stages of tectonic movement. The fractures are effective in general. High angle fractures are all effective ,while
some low angle fractures and oblique fractures are ineffective. Fractures are highly developed in dolomite ,but are poorly de-
veloped in limestone. Due to the impacts of differences of fracture genetic mechanisms and the timing of fracture formation
and reservoir diagenetic evolution,the development of high angle fractures and oblique fractures are mainly controlled by
faults and their disturbed stress field ,thickness of rock mechanics layer and physical properties of reservoirs,while that of
the low angle fractures are mainly controlled by occurrences of local strata and structures and sedimentation.
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Fig. 1  Structural units division and location of the

study area in western Sichuan Basin

K SRLRURL () KB A 7 55, AR 25 (] 228 ]
FLASEEI AL B R s LR EE 3. 57 % P48 8
K 6.88x107° pm’, HAEIZXIE 3 HIH(H51H0
P1 - Y1 J£.YS1 H) , =gl = A= ik (48.5 ~
121.05) x10*m’/d,

2 RIRZEERFIE

2.1 REMEHXRE

FRAEXFFFEIC 3 Rt 97.5 m a0 REE R IR
LSS I 28 4% i e 25 SR w0, 7 DY L Y B il = 2 g
BONRE o ki SR A T BUR RE B oA O
JERER) 60% LA b, e IR B4R K 732, 1 IX LG8 S A
B R AR B REE RS, P M) i 48
TR UIZLE TN SR LA, U AT T nh 4 M T -
WImEBE LI M G (K 2,18 3) .

Hay s 44 S o2 N B IS )2 o e T B ) RS S
BZ — FE MBI, O WSk R e T
FEDEHT AL TR E LA B, S v 2T,
185 WL A HES ) B LB sy DI B G2, A Se 255 4% 1 ik
A DLBEIR AR NBESR o BT B WL B D) 48 73 A1 B AL
VU)o AL A ] b 2 L A [ 5 AR R AT )R R
il AN [ 2H 2 5% 2 1) SR B FE 22 e btk A0 B
Fr MBI IX 5K 2R B0, L5 95 U1 R4 A ]
AN, SRR SR — FHE (A, 4 1T RS HL 22
TFH SE SIS, G b IR S BEIR LA, B T )
DLk HE BB 52 5 R T W UL , 4 T 3R 3 LR
WL

VA I A USRS BN, O LSS ECE D R
AR, W s A il I AN R, R 2 O -
R BEHPIR BT IR R RCAR S5 25, 4% TORLAS , 003
IhEEAFAENUZ 1 A B B (18] 3e) o 103 — 3 I 4k
R TE T A R 1 R 5L b, i TRV KA By AR
P A SR8 T A A e, A T R T SRR AR
T BN, EAE A58, IR XA REE 22 1 V5 A
PR BCAE 1A D 8 4 A i 48 I 25 (EL) ) 398
A AR IR AN 0 A (18] Be,d) o SEREAEIXIX
HAT IR, D R SE A 2 — B A HLI PR ek
PRACIR , RER > 55 D R AT BOE AT, A — L 5
AN RERIAE ST b — B SR A A0 (18] 21, 8] 36)
RN, — /N T 6 em,

2.2 HEXREHIE
M EWBh R LR F MR L



32 1l 5 KRR 5539 %

K2 52 DR L2 O B AR
Fig.2 Characteristics of fractures in cores from the reservoir of Leikoupo Formation,Pengzhou area
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Fig.3  Characteristics of the fractures in thin sections from the reservoir of Leikoupo Formation,Pengzhou area
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Fig.4 Frequency chart of tectonic fracture dip-angle distributions

in the reservoir of the Leikoupo Formation, Pengzhou area
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Fig.5 Strike and dip rose diagrams of low angle fractures,oblique fractures and high angle

fractures in the reservoir of the Leikoupo Formation,Pengzhou area
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Fig.9 Fracture development characteristics at different structural positions in the reservoir of the Leikoupo Formation,Pengzhou area
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the Leikoupo Formation,Pengzhou area
a. IR BELE ;b. RISCEE ; o. i i HEGE



38 5 KRR iR

39 &

ZE 5 AERFT Ak 2 P X0 1 T 2R 114 4 i A T A vk
N T IHBR AR R AR, L8 0 32 B X A A e ik
JERIFHE . MR 1 2= m JE0 )2 O ol S D0 L Bt
U O B 1 R L AT S 2 B R I, 48
REBOEREE FE R B AL /N T 10% 89652+ (1T
FMMEAE)Z) , Horm M R S R SC 82 0 K B REE S 6k
JEFLBRIE Z o] B AT — 2 AR S, 2 B i B2 %)= £L
Bt BB, SR R FLA L e pR R (4 B R0 el
ks RWIBER G RIS b R L AR 2
oy 1 B 5 02 AL B RE 22 ] AR ST et e Tk
eEE (P 13a,b) A 48 5682 FLIBUE Z [B9F A B
A W AR SEE (18] 13¢) o

AT I I AR AT A S i SR LB S 22 ) R S
FRAE 2 T o A A 2 MR S8 2 5 L IR JRE 22 Ti) A A S A
AR 1 S PR 32 A T 5 T

1) 2 JH 3t 24 AL e SEFE N R 10 22 5 bk o
B DLW B2 e A B A RS SE AR A AR X R
THRAER 5 55 S S R S A B DR 2 P
I (AR —E DXl o e A S 4 MRS 48 TP g 2 2
R SRRELN ST () B—E TS () FIRK
BRI I3 IS T IR R RS (o) ZIB] G R
N a=45° -/ 2(HH @ Iy WEEE SR ), FOB A
OIS AT 1R A R AR B SR R P, X T
ETEARTE At 2 AL, FLBRIE AR, i A0 g 2 P Bl
CATAERORZEST , HE M0 R0 w55 A PESE AR S S8 K
FEIE o X TARA BEAE R UL, T2 B R A i 5 RAE TR
WUV S A B D 2R (w3 30 ) I I 23 i 2 %%
VI B e 5 2 T 0 A R BE AR A
8% e K E N ST (o, ) Z I8 L = AN IRT B
SR A B VAR R DU o 1) B S8 A A BN, TR G A A
JEE 48 TR AN 3 A1 5 22 ) S 52 AR A 3t PR 3R 5, i
FAR S HROE LI T 1A 5P Al BEAS
HUIWKR,

2) ARSI it I YIRS i 2= i T AL

BrBCULEESC R o T BEAR RGP UM IR 5 TR L ik
JERCEAE I (FE 1L 3 2R E A D) 4 A2 58 DL
XHB LA SEI o o B —Rha PR U, 8 i VR T 2R
TR, 1 it = FLBR A 7, e SR AR ARy , o
%, 20 i ki 2R (9 e T R B Al 294, S 8k
FLIUBOUR 7 B )= oA i R A e 1 R B Al 23 B
AL T LA I PRI (R T A S b P e A g
B2 I R A L 48 s 2 S i T PR 4 (308 T 0
X i U ) S A S Bl R T AR B R 1Y
filf = A T REAE 2oy MRS IX 4175 0 BH e s T
A, RV 9A A T 24 1 )5 SR 6 19 S 1
TBZEREERNKE

4 ZE5ip

1) JUPYSZH M X 100 35 2 300 B AR i PR o =
B Y ask b E s MORIT QURAT LTRSS Y LRY)|
S0 T HUO s 48 , AU i h 4% M — i i 4
AR GES S )E PR R T R, A
SR ARSI e o 4 RAUA mOREAL) i 48 03 R e A RS
RISCHERNI A 2 48, A [F) 26 T 2R 2% B 25 A A TR B 18
SR, e i A 22 A N 18 R IR . R 2%
Koy it L Py AT AR R, JORCREE P o L8 Ferp e
AL A TEAR AR B B R R 5SS v, T 5 P 4
PN RAE

2) WHPAMEZ MG RN KT Z 2N RS
P, AL R A R R R RS L
ANTTIL (EAN [R) 26 T SR 1) AR N A I 22 0l o Al
T3 v A RESE S R AC 5k B2 MR AL S Y 18
ERE T, AR A R AR 2 SRy M I R R
HYETTH, A G R RERAKLE , KAERP L TR
JERXS B2 . SRR D5, = A A S RSB K B %
JE IR A, A AR B 4 A2 S )R AN R . Db
7, K2R T2 B AEALBUE /N T 10 % 1Y f#)2

K13 sz M DR AL 2 AR R AN R SSRGS e B R 5 ik = LB = [ A 5 2R
Fig. 13 Development degrees of different fracture types vs. reservoir porosity for the reservoir of the Leikoupo Formation, Pengzhou area
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