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The Classification and Characteristics of Carbonate Fault Facies:
A Case Study of the Outcrop of Kalpin Area, Tarim Basin in Xinjiang
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Abstract: Fault facies is a novel concept for the internal structure description and reservoir modeling of faults.
Characteristics of carbonate fault facies are different from those of clastic rocks, as evidenced by the analysis of
the Ordovician carbonate outcrop in Kalpin area, Tarim basin. In this paper, the fault facies of discrete structures,
membranes and lenses are divided into different subtypes in the carbonate outcrop. The discrete structures of the
carbonate outcrop are characterized by the development of slip surface, fracture band, and deformation band.
There exist three types of slip surface, i.e., straight intercept type, curved fluctuate type and gradation band type.
Fracture bands, developed in the damage zone with insignificant filling, are ideal migration channels. However,
most of the fracture bands and fault cores are filled with lenses. There are three types of deformation band, i.e.,
cataclastic deformation band, folding deformation band, and ductile deformation band. Carbonate membranes
mainly consist of different sizes of cataclasite or breccias of semi-continuous or ruptured types, with a small part
of them formed by siliceous belt of continuous type or filled with sand and mud of continuous type. Many
carbonate lenses are distributed in the fault cores and damage zones. There are three types of lenses, namely,

un-deformed cataclasite lenses, low-deformed lenses, and deformed lenses affected by diagenesis. It is indicated
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that most of the fault cores are tight, but the fracture bands in the damage zone are favorable channels of
hydrocarbon migration. It is necessary to deal with them separately because different grades of fault facies exert
different effects on the reservoir and fluids.

Key words: carbonate; fault facies; type; reservoir; Tarim basin

(Alexander et al., 1998; Aydin, 2000; Perez et al., 2004;
Graham Wall et al., 2006; Childs et al., 2009; Eichhubl
et al., 2009) , - -

(Peacock et
al., 1998; Perez et al., 2004; Graham Wall et al., 2006;
Peter et al., 2009),

R (Fredman
et al., 2008; Braathen et al., 2009)

2006; , 2008), ( , 2002),

, Tver- 5
anger  (2005) , )

2

-5

-
2
(8
-

=

b

gL
=
I
=
+

40°00"

EHLES - —p| ARFE-ZRF ER-RER - R
Quaternary m Cretaceous-Neogene Carboniferous-Permian Silurian-Devonian Cambrian-Ordovician
RHE y | BN IE TR il i 3z T i

Sinian Variscan alkali feldspar granite fault location of profile town

1 HEEEAZMATEIMES XSHEMLE

Fig. 1 Tectonic map and location of sections of Kalpin outcrop, Tarim Basin in Xinjiang
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Fig. 2 Carbonate slip surfaces and fault cores in Kalpin outcrop, Tarim basin
A- ; B- ; C-
A-Xikeer section; B-Sulfur valley section; C-Mystery canyon section
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Fig. 3 Carbonate fracture bands in Kalpin outcrop, Tarim basin
A- ; B- ; C- B
A-Kalpin Cement Plant section; B-Mystery canyon section; C-sketch map of Fig. B
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Fig. 4 Carbonate deformation bands in Kalpin outcrop, Tarim basin
; B- ; C- ; D-
A-cave filled with breccia along the deformation band in Mystery canyon section; B-folded deformation band in the hanging wall of Yijian-
fang fault; C-folded deformation band in the foot wall of Yijianfang fault; D-deformation band in the fault core of Sugaite section
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Fig. 5 Carbonate lenses and membranes in Kalpin outcrop, Tarim basin
A- ; B- ; C- ; D-
A-sulfur valley section; B-Kalpin Cement Plant section; C-Xigou section; D-Xikeer section
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Fig. 6 Carbonate fault facies model in Kalpin area, Tarim Basin




547

Bift -
2%k

, , , . 2002.
1. ,29(1): 37-43.
, , , , . 2007. 82
(1. , 28(5): 589-591.
, , . 2009.
[J1. ,28(3): 1-5.
2007. I
1. ,28(6): 797-801.
, , , . 2010.
(1. , 31(5): 467-470.
, . 2008.
[J1. ,29(5): 565-573.
, , , , . 2006.
[J]. , 11(1): 45-51.
References:

ALEXANDER L L, HANDSCHY J W. 1998. Fluid Flow in a
Faulted Reservoir System: Fault Trap Analysis for the Block
330 Field in Eugene Island, South Addition, offshore Louisi-
ana[J]. AAPG Bulletin, 82(3): 387-411.

AYDIN A. 2000. Fractures, faults, and hydrocarbon entrapment,
migration and flow[J]. Marine and Petroleum Geology, 17(7):
797-814.

BRAATHEN A, TVERANGER J, FOSSEN H, SKAR T,
CARDOZO N, SEMSHAUG S E, BASTESEN E, SVERDRUP
E. 2009. Fault facies and its application to sandstone reser-
voirs[J]. AAPG Bulletin, 93(7): 891-917.

CHILDS C, MANZOCCHI T, WALSH J J, BONSON C G, NICOL

A, SCHOPFER M P J. 2009. A geometric model of fault zone

and fault rock thickness variations[J]. Journal of Structural
Geology, 31(2): 117-127.

EICHHUBL P, DAVATZ N C, BECKER S P. 2009. Structural and
diagenetic control of fluid migration and cementation along
the Moab fault, Utah[J]. AAPG Bulletin, 93(5): 653-681.

FOSSEN H, SCHULTZ R A, SHIPTON Z K, MAIR K. 2007. De-
formation bands in sandstones: a review[J]. Journal of Geo-
logical Society (London), 164(4): 755-769.

FREDMAN N, TVERANGER J, CARDOZO N, BRAATHEN A,
SOLENG H, ROE P, SKORSTAD A, SYVERSVEEN A R.
2008. Fault facies modeling: Technique and approach for 3-D
conditioning and modeling of faulted grids[J]. AAPG Bulletin,
92(11): 1457-1478.

GRAHAM WALL B R, GIRBACEA R, MESONJESI A, AYDIN
A. 2006. Evolution of fracture and fault-controlled fluid
pathways in carbonates of the Albanides fold-thrust belt[J].
AAPG Bulletin, 90(8): 1227-1249.

HE Wen-yuan, LI Jiang-hai, QIAN Xiang-lin, ZHENG Duo-ming.
2002. Analysis of fault structures in the Kalpin fault uplift,
Tarim basin[J]. Chinese Geology, 29(1): 37-43(in Chinese with
English abstract).

LUO Chun-shu, YANG Hai-jun, CAI Zhen-zhong, WU Guang-hui,
DONG Li-sheng. 2007. Controlling Factors of Premium Res-
ervoir Rock in Tazhong Wellblock-82[J]. Xinjiang Petroleum
Geology, 28(5): 589-591(in Chinese with English abstract).

LU Xiu-xiang, LI Jian-jiao, WANG Wei-guang. 2009. Responses of
Marine Carbonate Reservoirs to Fault Activities[J]. Geological
Science and Technology Information, 28(3): 1-5(in Chinese
with English abstract).

PEACOCK D C P, FISHER Q J, WILLEMSE E ] M, AYDIN A.
1998. The relationship between faults and pressure solution
seams in carbonate rocks and the implications for fluid
flow[J]. Geological Society (London) Special Publication,
147: 105-115.

PETER E, NICHOLAS C D, STEPHEN P B. 2009. Structural and
diagenetic control of fluid migration and cementation along the
Moab fault, Utah[J]. AAPG Bulletin, 93(5): 653-681.

PEREZ R J, BOLES J R. 2004. Mineralization, fluid flow, and
sealing properties associated with an active thrust fault: San
Joaquin basin, California[J]. AAPG Bulletin, 88(9): 1295-1314.

SHIPTON Z K, COWIE P A. 2001. Damage zone and slip-surface

evolution over pm to km scales in high porosity Navajo sand-



548

stone, Utah[J]. Journal of Structural Geology, 23: 1825-1844.

TVERANGER J, BRAATHEN A, SKAR T, SKAUGE A. 2005.
Center for Integrated Petroleum Research—Research activities
with emphasis on fluid flow in fault zones[J]. Norwegian
Journal of Geology, 85: 63-72.

WANG Zhao-ming, ZHAO Kuan-zhi, WU Guang-hui, ZHANG
Li-juan, WANG Zhen-yu, LUO Chun-shu, LI Xin-sheng.
2007. Characteristics and main controlling factors of the upper
Ordovician reef-bank reservoir development in the Tazhong [
slope-break zone[J]. Oil & Gas Geology, 28(6): 797-801(in
Chinese with English abstract).

WU Guang-hui, JU Yan, YANG Cang, ZHAO Kuan-zhi. 2010.

Tectonic Controlling Factors of Ordovician Reef and Bank
Reservoir in Tazhong Uplift[J]. Xinjiang Petroleum Geology,
31(5): 467-470(in Chinese with English abstract).

ZHAI Xiao-xian, YUN Lu. 2008. Geology of giant Tahe oilfield
and a review of exploration thinking in the Tarim Basin[J]. Oil
& Gas Geology, 29(5): 565-573(in Chinese with English ab-
stract).

ZHOU Xin-yuan, WANG Zhao-ming, YANG Hai-jun, WANG
Qing-hua, WU Guang-hui. 2006. Cases of discovery and explora-
tion of marine fields in china(part 5): Tazhong Ordovician con-
densate field in Tarim Basin[J]. Marine Origin Petoleum Geology,

11(1): 45-51(in Chinese with English abstract).

RY ARY HRY Y Y Y HRY HRY HRY Y Y Y AR ARY HRY Y Y Y AR HRY HRY Y Y Y Y ARY ARY ARy Y Y R ARY ARY HRY Y Y Y AR ARY HRY Y Y Y HRY ARY HRY Y Ry Y AR ARY oY oY Y Y RY RY Y Y

i [E Bt

2011 7 23, ,

Miiller

BEEHT LA RERFTT

2008 6 111

, SCI 40

K| %3



