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Abstract: The fault zone outcropping the Xiaoerbulake section in the northwest margin of Tarim Basin is selected to
conduct detailed field investigation and description, sampling identification, geochemical analyses and other studies
with the aim of establishing an architecture-reservoir model for a better geological description of fractured-vuggy
reservoir bodies in the basin. The results show that the fault zone comprises right-lateral strike-slip faults (according to
the juxtaposition relationship between the fault walls) and vertically cuts through the Middle Cambrian Shayilike and
Awatage Formations. A dual structure of fault core and damage zone can be observed within the zone. The fault core is
mainly composed of fault breccia with calcite veins. The angular and sub-angular shaped breccia is consistent with

surrounding rocks in terms of lithology, indicating a possible damage —collapse —accumulation genesis of near-source
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material. The calcite particles in veins vary in size but tend to be finer toward the wall of breccia, indicating a multi-
stage activities and reformation of fluids. With 8"°C values ranging from —8%o to —2%o, *’Sr/**Sr values generally higher
than those of synsedimentary seawater, and significant negative Ce anomalies in REE (rare earth elements) analyses,
the calcite veins truthfully record the visit of a later atmospheric fresh water. Fractures are well developed in the
damage zone, most fractures are half or fully open with enlarged caverns from dissolution occurring locally along the
fractures, and some fractures are filled by calcite cement. Based on the above research, a model is set up to describe
the genetic evolution of the internal architecture and its control over the reservoirs in the fault zone. It suggests that the
initial shear activity of strike-slip fault zone led to a brittle shear fracturing of the Middle Cambrian carbonate stratum,
which then experienced long-term friction and slide to form noncohesive breccia and fracture zone with highly porous
and permeable reservoirs. However, this strike-slip fault zone with high-quality reservoirs was later degraded into a
vug-cemented fault zone as a result of multi-stage activities of calcite cementation jointly triggered by materials brought
by atmospheric fresh water migrated vertically from surface to the deep along the zone and changes in temperature and
pressure.

Key words: fault core, damage zone, internal architecture, reservoir-controlling pattern, strike-slip fault, Xiaoerbulake

section, Tarim Basin
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Fig. 1

Regional overview map of the Xiaoerbulake section, Tarim Basin
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Fig. 2 Macroscopic characteristics of the strike-slip fault zone outcropped in Xiaoerbulake section, Tarim Basin
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Fig. 3 Structural characteristics of fault core in strike-slip fault zone, Xiaoerbulake section, Tarim Basin ( I )
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Table 1 Physical properties of samples from the strike-slip

fault zone, Xiaoerbulake section, Tarim Basin

EATE R PR (BLIELS) AL %
701 Heh 0. 69
702 Wt ARy 4.55
703 W2 W ety 6. 82
704 W 2 A% 5.20
705 Wi J= ity 8.20
706 Wi )2 Bt 12.56

FRZEAG X G 2P BAT W A
3.2 MIHEREVRLES TR

DT S PR I A 2 B R AR K R A,
T M ER A2 D320 9 - B vl 5 Bl ) R e S e A
AP BT B TR AR T R AT hr v ) 1 D
NI T A A, I T ok AR B IE A 3R R
FIC R (K 2; K 6),

AR IR AT ok A KA TEHL CO, 5 i
JIT 7= A HCO5 11 8P CABL I 323 T 0, H R A L v 351 1 W
ZUHF N B T 1 A0 T 45 ) 8C HAE -9 %o ~ =3 %o (&
6a) , HAE /N T 0, 3 B 3 26 07 i 41 v (948 LK 1T B

_6 a
-8 r
R A
=X
a —10 A
£ A
> A
;6 12 *
ES A
-14
-16 :
12 -10 -8 -6 -4 22 0 2
8C(VPDBY)/ %o
10 =
1
Z
o
s
= " Y fi7)
o KABRAKTT AT
s Webb%%, 2009
0.001 -
0.000 1

La Ce Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu
L&

FR2 BEAZMHRAREIEERRRTABRARED
ik R RE R R AR
Table 2 Isotopic composition of carbon, oxygen and
strontium in calcite cements from the strike-slip fault zone,

Xiaoerbulake section, Tarim Basin

FEgL HUREAL R 3% 30
5 (ULES) it TS (PDB)/%o (PDB)/%o
BO1  WiE# SRR A 0.71036  -6.39  -11.75
B0O2  WiZ# SR 0.71019  -4.16  -13.26
B03  WiE# A 0.71024 -3.94  -12.44
BO4  WiEE  A@dnihiffa 0.71025  -3.80 -12.23
BOS WiEE HtmESFRA 0.71004  -5.26  -8.88
B0O6 M SRR IR 0.71028  —4.13  -12.20
B0O7  WEWEA  SARE M4 0.70932  -7.99  -10.26
BO8  mEmEAT e 0.71029 -3.30  -11.43

ANTR) R B IR A T A AU AR AR FE T = 2B i HLAK
Fb G el F R AR K i A R R LT B0 KRR K
A5G| AN P B T BUR AL SR R G R . [
IF 32 W 245 N 5 il A S 45 W0 1Y 8180 B 7E —14 %o ~
-8 %o (18] 6a) , 1% 850 1ELI1) J7 fiff A1 AT LA AR LA R BE 1Y
AR, T L2 e 105 2 b 38 R s R 1A e
L, HLA R 2 A, R A 7 245 oM [R)3 Z 5lon
kGG T

0.711
b
A
L Y74
2
E 0.710
A
0.709 .
0 2 4 6 8 10
1 000/Sr
0.8 T
0.6
0 A
2 04}
i
H R>=0.863 6
02
A
0 L N A A
0 200 400 600 800 1000
St/(ugg™)

P63 HLARZE M 1 IR AT v 3] 0 T W8l 7 il e 4 ik 4 AR IR 6 28 B H TR i
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