ZibSHKEE IS
5545 % 31 OIL & GAS GEOLOGY 2024 4 6 H

SERE 0253 - 9985(2024)03 - 0852 — 14 doi: 10. 11743/0gg20240319

BT BRI F YR B M A DU i 8 R R AR R E /U
HEE'A24ERR ' AEE B A ERE BEE

(1 JEmtRes REIRIITERE , AL BT 10087152, BUA M URs SEHLIE 543 ROT 4 16 5 F i 920 %, LAt 10008353, H [ A7 R (Jbat)
HERBEFABE , AU AT 10224954, Hf [ A7 il Bk 23 &) BIHROT &S8R , B se 34K 834000 ]

WEEEREHBI W =& 7 NIRA KA T o ih EIE R 4500m, RAZAEE N E LG ERE B REE, 7 F
WEEfGFEXEE, REMAMN PRI AR LHTT XM, ERERETEIB TN FTEHRD ZEARAR, “EHL T ZH MK
MEMT—FPMBRT L, ETHEEERENARH AR AR B ENEETAERERIEHRTT ZATRT . FREY
EEREH BB RRAERA T e wmtE E AR MU AR FERGMENRERL, FRERANERA R4egEAYEiTX
FZWMEMEF  ENRELAANMEHEN  RAGEIEERENES, 2/ T50em, Zm PR HHNERFTRE S HT
MEEETEMAXA; TH LM ZHE SN, Be L EREEHBRMK, FRFAZEGTEFLLEZRRA, LTE-TAH
LB AW WAE, AR, MAEBERE I A FEERENB NS TN AN A A-TEEEHRENTER
KA MR AT

SRSRAR) A M 5 ARARN 3 5 R AR B4k 5 TU 28 s WURAL 5 35 9 19 5 8 R A 3

HESES TE122.2 SCERFRIRAD : A

Evaluation of natural fracture effectiveness in deep lacustrine shale oil reservoirs
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Abstract: The lacustrine shale oil reservoirs of the Fengcheng Formation in the Mahu Sag, Junggar Basin have burial
depths exceeding 4 500 m. Natural fractures in these reservoirs, serving as important storage spaces and seepage
channels, are critical to the enrichment and high yield of shale oil. There is a lack of systematic study on their
effectiveness evaluation despite existing characterization of these fractures in previous works, severely restricting the
further exploration and exploitation of shale oil in the Mahu Sag. Given this, we conduct a systematic study on the
distribution patterns and effectiveness evaluation of natural fractures in the study area using formation microresistivity
imaging (FMI) logs. The results indicate that there exist two types of natural fractures in the lacustrine shale oil
reservoirs in the study area: cross-layer fractures and intralayer fractures. The cross-layer fractures are characterized by
a large scale, with heights generally reaching up to several meters or above, and their distribution is governed by
faulting. The intralayer fractures are found within brittle beds, and their heights are limited by the thickness of rock
layers, largely less than 50 em. Vertically, the fracture density in a single well is positively correlated with the brittle
mineral content. Laterally, the fracture density gradually decreases with increasing distance from faults. Fractures with
different orientations exhibit greatly varying degrees of filling. The NW-SE-trending fractures, among others, are mostly

not filled with minerals, thus boasting high effectiveness. As the burial depth increases, fracture apertures generally
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trend downward. The evaluation results reveal that the NEE-SWW-trending fractures exhibit the largest aperture and,

accordingly, the highest effectiveness.
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Formation, Mahu Sag, Junggar Basin

SIS AT, S8, WL, 55 . ST AR DN AT Z AR USRI REEA PR [J]. A1im 5 RIR ST, 2024,45(3) - 852-865.

DOI:10. 11743/0gg20240319.

DU Xiaoyu, JIN Zhijun, ZENG Lianbo, et al. Evaluation of natural fracture effectiveness in deep lacustrine shale oil reservoirs based on formation

microresistivity imaging logs[ J ]. Oil & Gas Geology,2024,45(3):852-865. DOI: 10. 11743/0gg20240319.

IEAFA , B2 R FL 5T JE IR B AR R A, 1T
E I TREZY Wy o R B 7 Wl 0 X N e S ]
AHTUA MR B K, FE ML A A E R |
T I R SRR 2 0 A =S R DA SRR R
W B REMZET . BMMEG &R RNIRA LT
— B AL AR TR DT 5 v AR TR A O
it )2 A L, KB4 B4 5 4 500 m, J& T 48 i 7% )2
TUA TS o R TR R v ZU %) e SR 25 4
FH A XU ZH 9 A 25, FLBRUEE N 33 R 0 5l /N 5 %
0. 1 x 107 pum? "2, F AT 2 B AR A 505 il il
JE IR AEFLBRAE D A R 4 25 ] 3 28 I LA IR R
FLBURI R SR AR A B, SR M H i3 30 U1 B H
P R I 100 v, Fe o A A AR R e AE
GUFIM I & SR A il Rt R SR B IO B R PG L
IFEH]

HIE RIS AR R AR B A IR R R A A 1
PRI K L 5 IR LLE A & B RHE A
B AN ] PR R S5 AT T ) iz g AR &t
Xof VR J22 Bt A 0T 5 4 B AT R DTN 19 R G5 0 EL R
Ao #E Kk CEO R R SRR TURA R T R IR 4k
W AT TR A ST AN R R A, R I
BT AL R R, A R 2 R
Rl RS BR LR AR T SR TT 2B RE S A AR
A2 LB L R B S R, RIS N 2 38
TR B R T, R B9 AT R AR Y R RRAE
G35 FUEE XS F T T 5 ik i 2 i s o0 A R G
XFFGE X AR AT & BA EE I R E L. A
SCHE T BH 2 AR D BRI R AE T IR AS
R ZIGE b T 2448 00 & B A, 7 L3 mly bk —
HVHE T 5 2455 R B ) PR 2 DUIRHZ X T
I R B Y SRR

1 HiFE 5

YEES ZK 23 M2 PR AR ST A ke TR A ke 25 2

AR A ZEICAL 2 PR A — A RS A SR
b (& 1a) , T ARZY 2 13 x 10 km? 0" 2t J&] 2% 4k
ORI 5 LLHF P B R 3 1L 0 v 58 3 Ly BT
PRI PR o 35 180 111 563 57 20 b PG Jb 2 %) v e 380 5 X35, b
NS RS =N Tt v o N RS R S E T
AHAR , P I 35 T AR T S, ZR 905 A D e ™ kS 9 7 [T
DL R B EA R (B 1b) . A M AR Lk, H b
(M1 28 0y 1 UV RS L JHE L A R A 4 A 1 i
Bl VG52 B 5R Z0 B R VR R IR, IR 7EED
SO LIS 2l (1) KA 30 pp 24, 3 1 X A i
IIERLS & E 1, A MG S B PE BE AR B A
XPRRELIRAFFAE , 18 LA b 2R -1 74 1) R A A (B R
T FRZ4 5 000 km? 134

MR AERT A R R IR PR T —& &
A—HERAMTZENZE ., B ROFHEARNY
(Py) AL (P B FHEH(Pa) T EZIRARL(Paw)
LB IRARA (Paw) o RIRA KT T —E LU A 20 kL
DURCR 0 )2, DURUEEE 4 800 ~ 1 800 m, I I
VUL 2 75 e 7 1) 2 MO R B = A Y - T
THUTRUARZR |, Jm 0 & B I v I — 21 DR TR I A 5
LT UTRUR L PR AR 22 5, KUkl A F 17 k] 434 KL
—B(P ) B (PR BE(P ) o W—BEIT
RS A B AT 20 JCiG 3l , 1 A8 22 K LR S
ZH 5 K — BEURR I 300 21 K — B R ok, 2 5 %
WA R FERE B A VLRIe S M s RS
D= B UL B B A U s A8, R R B K S
wIE I

2 LRI

AR YCHITFE F2 23 T fole A BHL R AR AL (FMT)
KRB AL IEUR GORL, 2 BEE FISE & 20 55 Wl R4
BRA /N, A G - 5 AR R S5, DR aHg 5 4 3 284
ZEAF AR o DN IR ASGE ad AE B AL P AT
7 LS R , R A R R 2 S S Oy € R TG



854 R T R 8545 %
0 - i
N7, L\ !
RN/ i i
B e Wera s
N - I%I/J%@ ~o_. J— - T

HARE

Ny /N

| R EZ Ty
i HFEVEIM
b /
< %?X T o < BaN o
Al 1l —RHE IR M IE L k2 FiR0A LIS Hhk  RIRALEELL (m)
Pl MBS K st (o7 RV E 0 1 o s 7 P (B Sk 11, 35 10
Fig. 1 Sketch maps showing the location of the Junggar Basin and structural units in the Mahu Sag (modified after references [ 11, 35])
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Fig. 2 Schematic diagram showing the identification of fractures based on FMI logs
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Fig. 3 Various types of natural fractures identified from the FMI images and core photos of the Mahu Sag
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Fig. 5 Histograms illustrating the frequency distribution of the dip angles of fractures in different wells in the Mahu Sag
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well A in the Mahu Sag
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