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Abstract : The characteristics of and major factors controlling the natural fracture development in the Middle-to-Lower Or-
dovician carbonate reservoirs in Tahe area are studied through observations of outcrops, cores and casting thin sections , as
well as logging data analysis. The natural fractures in the study area come in three types:tectonic fractures, diagenetic
fractures and composite fractures. Specifically , the tectonic fractures are mainly shearing fractures, followed by tensional
fractures jthe diagenetic fractures are mainly bedding-parallel fractures, followed by diagenetic stylolites; the composite
fractures mainly include structural-diagenetic fractures, structural-epigenetic fractures and karst fractures. The tectonic
shearing fractures are dominant in the study area, developed in four groups trending NE-SW, NW-SE, nearly EW and
nearly NS, respectively. However, they differ remarkably in different horizons in terms of development degree, and occur
preferentially along the NE-SW direction in these horizons. High-angle fractures are dominant with a dip angle of over
70°. The longitudinal propagation length of the fractures is controlled by the rock mechanical stratigraphy, within which

the fractures are developed,and on the interface of which the fractures terminate. Fracture density shows obvious hetero-
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geneity both vertically and horizontally, mainly controlled by geological factors including sedimentation, tectonics and

karstification. Along with the increase of plastic mineral contents and rock layer thickness,the fracture density gradually

decreases. Faults and folds play a vital role in fracture development,leading to evident variation in fracture density at va-

rious structural locations. The fracture density tends to gradually decrease along with the increasing of distance to fault

plane and fold axial plane. Besides, karstification affects the degree of fracture development in the upper strata of karst

cavens, where there are mainly three types of fracture systems,i. e. nearly vertical fractures, obliquely-crossing fractures

and nearly horizontal fractures.

Key words: heterogeneity , fracture density, fracture type, fracture strike, natural fracture , Middle-to-Lower Ordovician,

carbonate reservoir, Tahe area
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Fig. 1 The structural location of the Ordovician reservoir in Tahe area,Tarim Basin'®



1024 WS KRR MR

5540 &

BTt XA 3t g S YT 28 D T LA (T LB
S — ML R R D A I i AR i
W), 35 BRSO T 1% 1307 16 LI R A 1) B O 32 5
g VU] K 3 1V T 3577 1) S AU ZR - P 1 s B
S —FRELL IS Ay i i b R i PN S8 B R U, 22 T
=B BT NG 7 57 5 B S S YT il P 34 s A
Tl 725 3t 2 ol 14 B o 40, A i 3 A L v 5 50 2 T
Pelll S RETF o EEME T 5

2 RRZER T A

2.1 KRAHBEREER

AR SCHETHFAMNGR S U R R 45 AN T) RE A L
5, WA M [X R4 i IR DR 70 ) 1 58 i R
T LN 2448 3 R, Horp 4 3 SR 2% LA BT D) 22
BERBRIERLEE N T 5 KV 2 BRAE RN U 48 5 22 P2k
EER A 2EE s B G N R A R AR - s
PUE MTE - R RBENA TR RL4E

a3 B 1) 20 5% R BT M IX ey R B M i %
— RSN GAL AR R A DRV B, 52 W
R FAEAZE (> 75°) , JEAER I ; 47 A6 R ST 0 8 5
JRyER SESECRI T fiff A1 42 FE 4 3 FhAS [R) SE AR JE 5 7 )y 40
DY UIRAE T AR A T A WAL, FER LN RS iR 41
AN e o Jey i FEdH el 4= FE O F (18] 2a—c) o 35K
PEAREE RS X 5 — R T A 8 RS, (e EFAh
AL YR 2B I WAk BOMMLEE , F 5 R kA
JFEAZE , S I 5 22 Bl AL sl b e Jo Jey 3 Fe 3, A
Tk S Tl ] W7 i1 A eI (1] 2d—H) .

IR PRAE TR B AN A m O EBON R s 58T
VL, S SR IMER A SEAR L v 25 5 R TR SR R
Ji5 75 A SR, At n] UL oA AL 4 TR AR 0 K
PR BEE A R T GO A AR SS B BB
T REEFERUN AR IR T (8 2g) o BUGERER
TERPIN S el LR ] L, —ESe e Lo — i ; 4 1 1 LA
IR, 48 SR N HARLBOR I, Z2 5 2 14T 5
TRAER AL (B L Ta = AR B ) s SR R 2
B, EBLIVRIS J7 i A1 42 se Sl Ry il e I SRR Y 4
FEAACHNR, ARl &, 2 T A e e (18 2h,,1) o

BT L X A R A o )2 30 3 ik A 1 S M VR A
AR R AN BCA T AT I A2 5 i IH 3RS
TEA I — a2 MG - R AR RN A TR
B3 PRI, TSRS LR — S VR TR A
MG RN RIS - iCA 2248, B R e LI b R4
(A, P2 e e VR IR I 5 55 )2 23 A 1)

I A AN ) WIS A5 SR T A AR AS , L
R, e i 5 W BRI (1 2j) o i - RAE 2R
SERARRA A HIB B, i T AV Ak i 1 3
[ P I R A S TR 5 ik S SR B ML 22 , B fif K
S, B R B AR K B A e (T8 2k ) o i RS2
1659 AR R B A KRR REE R A Bl A h sl i
LR, T BB R0 A B E A 3 A R
TR 5 A= WHS ) [R) IR 1P 2% 2 v 2R 8% — PR AT
I R TR , S PR A 7, HRBETE A5 3R B 5 7 1R T
T L RESHIPAT 3 B OCHR (1 21) 5 i e IR T
AR A R T B A IR SR, AT v SR v] LI
TR R R IR E DR F YT

2.2 RANEREHIE

A BT 6 1250 14 1 A& I A 4
A 5 BB A ] i (32 3 0L T | — 8] B ) L K L]
TR DY 5 9 F5) AT ) B R 0BT , 24 BILRE]  IX BL Blg 2% 4
T2 HREE R Z RIS AE IR, R LI BT V) R4t
N, KRG FESETT i A b Ve o, 3 R EE A T AR
BT, REERIAL R TJ7 0 SR 88 B A0 g JBE 25 AV D A

IRAER PRSBSOS RABIF TS BORE B
AR TR R

SLBEN TG R AE B A R B S & B
W7 T B — 2 (4 0 S AR B T X
14 1 RAZI 52 A6k DL R 8T 4 5 3k X 28 98 R 4 343
B I 2R B AR - B b - M AR
] T ARV (A AT pg b ) 4l R s il ST
HEARTRLZ A FIUAS [ 2 2 1) 2448 , & B0 98 X b — TR 8
P GE AR RZ0E AN R4 B 2448 K B R AP E— /2 1 22
Sto Hor S N (AL AR - R PG [ S 4E B
RE ATy I R kR W] A 2% 5 i — [A] 40
BT RFILEK - B 1 2L LIS, AL VS - B AR ) 244k
AR VY [0 2 MBIRE (K 3) o A5 A S BRI
XUACAR - r v I Mg o &R/, HOGEALE - AR
li) 4% T AT AR 1Y 1) 4 AT RS b 1) 445 10 Kk 7 AR
FHXTAL 25, X i X W2 10 & B A L2 4k

U5 A £ HD 2U8% TR FE KO T 1 30 57K 46
e FF o LA R /INFE— e R BE B AT DA Sz e 1 24
BEI & FUAFIRG 15 1 I 5 B /N o ARl 35 Tl i X
Fr0 5 BRI IS5 TR AR Ge i, K T 5 X L Bl 2R il
iR kb b 2 F 1 RS 1 0 £ 43k 40° ~ 60°,70° ~ 80°
IR T 80° = A X (Al Bl HR4ESE 1455, 1 4 4%
AR S EEAE 50° LA I, A i M R BT D) 24k ok &
(Kl 4a,b),



%5 1]

RIS, 45 35 BUR EMIE T IX vh — T BB GERR IR R & i V2 X R R T AR S A IR 1025

P2 B X — T B g 4 i PR S Y
Fig.2  Genetic types of fractures in the Middle-to-Lower Ordovician in Tahe area
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Fig.4 Statistical results of fracture height and dip angle in the Middle-to-Lower Ordovician in Tahe area
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Fig.5 Statistical results of fracture density in the Middle-to-Lower Ordovician in Tahe area

a. NI R ZGETEL ;b AR REETE

REEEE/G-m™)

[}

11

43
HERE  RERE

L 78

6 ] |

0 I
HzaA 32

b
S65 T706 S71 T416 T403 T705
50
b
40 u
a -7
£ " nm
M 30 ./
<2 n”
s -
K 20 F [ e
I Pid
m M u
Ld
10 F A |
1 1 1
00 1 2 3 4

REEE L/ fom™)

FI6 BEmh b — T B e X RS R B

Fig. 6

The impact of lithology on fracture development in the Middle-to-Lower Ordovician in Tahe area
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