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Lithofacies , diagenesis zone and reservoir origin of the Ordovician
in eastern tectonic belt of the Maigaiti slope
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Abstract : Through the detailed research of fracture style, strata feature, sedimentary facies ( microfacies ) , diagenisis
process and reservoir characteristics of two exploratory wells in carbonate rocks of Maigaiti slope , the following conclusions
can be obtained. The Yingshan Formation consists of a set of intra-platform beaches-inter-beach seas of open platform,
and the Penglaiba Formation consists of dolomite flat, dolomite-limestone flat and granule shoal. The diagentic processes
in Lower and Middle Ordovician mainly include submarine cementation, early atmospheric fresh water dissolution and ce-
mentation , compaction and pressure solution, two periods of atmospheric water karstification, burial and hydrothermal
modification. Due to the influence of multiphase tectonic movements,open and relative closed diagenetic facies could co-
exist in the same limestone. The open diagenetic facies feature in small thickness and multiple intervals. In contrast, the
closed diagenetic facies is characterized by large thickness and less intervals. The quality of reservoir was controlled by
muti-phases unconformities , faults, fractures and water-rock interaction, so the effective reservoir diagenetic sequences
were submarine cementation,compaction and pressure solution-two periods atmospheric water karstification , buried disso-
lution and hydrothermal reformation. Karst reservoir facies zones were mainly distributed in the superimposed tectonic belt
between fault fold top,folding wing or fracture with high frequency sequence boundary, and show a karstification model
featuring in superimposition of vadose zone and water hole under the control of multiphase tectonic movements.
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Fig. 1  Structure outline map of eastern Maigaiti slope (a) and composite columnar section (b)
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Fig. 5 Major diagenesis and pores of reservoir ( casting-thinning) for Yingshan Formation in Eastern Maigaiti slope
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Fig. 6 Major diagenesis and formation & filling of pores for the Yingshan Formation in Eastern Maigaiti slope
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Fig. 8 Diagram showing the evolution of the Early Paleozoic tectonic and development model for the Ordovician carbonate

reservoirs in Eastern Maigaiti slope

PRPE I B K = 5 SO 55 75 THT AT , 2 T B - e
RIABIBCA TR R, fa 7 Sl AR A R T I 2 AL R
A

& % x Wt

[1] Robert G. L. Paleocave carbonate reservoirs: origins, burial-depth
modifications , spatial complexity, and reservoir implications [ J].
AAPG Bulletin, 1999 ,83(6) :1795 - 1831.

[2] Budd D A,Saller A H, Harris P M. Unconformities and porosity in
carbonate strata[ J|. AAPG Bulletin, 1995 ,63(1) :35 —123.

[3] Eduard Kosa,David W Hunt. Heterogeneity in fill and properties of
karst-modified syn-depotionsition faults; Upper Permian Capitan plat-
form,New Mexico, U. S. A[J]. Journal of Sedimentary Research,
2006,76(1) :131 - 151.

[4] Julia F W, Gale, Leonel A, et al. Late opening-mode fractures in
karst-brecciated dolostones of the Lower Ordovician Ellenburger
Group , west Texas ; recognition , characterization, and implications for
fluid flow[ J]. AAPG Bulletin,2007 ,91(7) :1005 - 1023.

[S] BASCE VR, W SOR, A5, BRIREL EA VA il 2 2 B 5T R X i)
WIS L — U ARG A w82 h I [T]. & a2k,

[6]

[7]

[8]

2013,29(9) :3213 -3222.

Zhao Wenzhi, Shen Anjiang, Pan Wenqing, et al. A research on car-
bonate karst reservoir classification and its implication on hydrocar-
bon exploration ; Cases studies from Tarim Basin[ J]. Acta Petrologica
Sinica,2013,29(9) :3213 -3222.

PR SRR AL, A, A5 BRI R G AL R AR R I
AR K AR T LML B B #0 RE B R 4% Ak, 1994
27 -71.

Chen Hongde,Zhang Jinquan, Ye Desheng, et al. The palaeo-karstifi-
cation ( weathering crust ) reservoir characteristics and its controlled
on pool-formation in the Northern of Tarim basin, XingJiang[ M ].
Chengdu: Chengdu University of Science and Technology, 1994 .
27 -717.

K, B U ST DO LR U AR R R R A [T ]
b 24412 ,2007 ,81(8) - 1125 —1134.

Zhang Tao,Cai Xiyuan. Caledonian paleo-karstificatiOn and its char-
acteristics in Tahe area, Tarim Basin [ J]. Acta Geologica Sinica,
2007,81(8):1125 —1134.

Sean A, Guiday ,Mark Grasmueck,et al. Karst and early fracture net-
works in carbonates, Turks and Caicos islands, British West Indies

[J]. Journal of Sedimentary Research,2007,77(3) :508 —524.



882 £ 5 KRR R $35 %
(9] BIFF M, XEEE, 5. ZIPIRE T A 2 3 i 2 50 K H 5 chu-Markit, Tarim basin[ J]. Acta Petrologica Sinica,2012,28(8) :
B[] AThSE R ,2012,34(4) 1451 —453. 2542 -2556.
Luo Kaiping, Fan Ming, Liu Yunli, et al. Experiment of dolomite dis- (18] =47, 8, Tz AR EIL 1 FERE SIS
solution in stress stute and its geologic significance[ J]. Petroleum FEWMHLEI[T]. A RIS M5 ,2013,34(2) :215 - 19.
Geology & Experiment,2012,34(4) .451 —453. Yun Jinbiao, Zhou bo, Wang Shurong. Deformation characteristics and

[10]  Fr il PRAeiL, AR, 45 WiZd4s il i 3R 2 58 B R SUOKE AR forming mechanism of the Well Yubei 1 anticline belt in the Tarim
FHREA — ALY 2 H3 R P SR ARIRER A = i [ ) ] Mt Basin[ J]. Oil & Gas Geology,2013,34(2) :215 -219.
££4l2,2011,85(12) :2070 - 2083. [19]  HRH:. B HERAM EIL i XMW R[], A5 RAR
Qiao Zhenfeng,Shen Anjiang, Zou Weihong, et al. A fault-controlled b5 ,2014,35(1) ;98 - 106.

Non-exposed Meteoric karstification-A case study of Ordovician Car- Huang Taizhu. Analysis on the fault system of Yubei region, Tarim
bonate Reservoir at structure YM2 in Northern Tarim Basin [ J ]. Basin[ J]. Oil & Gas Geology,2014,35(1) :98 —106.
Northwestern China ,2011,85(12) :2070 -2083. [20] XS, SRALR, X bk, 25, 38 BUORZIb R AL IR B R A#)2 28

(117 ZhIGESR AR, A1) B, 55, 38 BLR AR AT i H O B % 42 A AT EERERI]. 24,2013 ,34(4) 1638 - 646.
KREKEWMER GBS (] b5 3%, 2013,59 (3) . Liu Zhongbao, Wu Shigiang, Liu Shilin, et al. Types and main con-
521 -532. trolling factors of Ordovician reservoirs in Yubei area, Tarim Basin
Ma Xiaogiang, Hou Jiagen, Hu Xiangyang, et al. Framework of fault [J]. Acta Petrolei Sinica,2013,34 (4) :638 - 646.
controlled Meteoric Palaeokarst Ordovician reservoirs in Tahe Oil- [21]  FrREAR, & —E, W [ A, 4. 35 HOR S0 T b b X 58 P 25 8 1 21
field. Tarim Basin[ J]. Geological Review,2013,59(3) ;521 —532. fEEEE Seom s [ ], 3 il 52 56 b 5T, 2014, 36 (4) .

(12] B, skl i 48 IE R R — 2 s 4R M X oty 416 -421.

He ARy B A 14 v Ak R R L[ T ). AT S R AR S M T, 2010, Qiao Guilin, Qian Yixiong, Cao Zicheng, et al. Reservoir characteris-
31(1).76 -83. tics and karst model of the Ordovician Yingshan Formation in Yubei
Lv Haitao, Zhang Zhongpei, Shao Zhibin, et al. Structural evolution area, Tarim basin [ J]. Petroleum Geology & Experiment. 2014 ,36
and exploration significance of the Early Paleozoic palaeouplifts in (4).416 -421.

Bachu—Maigaiti area, the Tarim Basin [ J]. Oil & Gas Geology, [22] Frik Flugel. Microfacies of carhonate rocks[ M]. Spinger-Verlag Ber-
2010,31(1) ;76 —83. lin Heidelberg,2004 :657 —724.

[13] g, TPOPA SRAESR 5. 22 SRR B R B 52 5 A )2 00 (23] wrEAABE R T 28 77 43 A T Bk IR ER 5 T A0 H PE A e AR K
AR AE R P LT ] h E A€, 2010, (6) :34 - 39. REAIIM]. dbst: A i it , 2009 :105 - 123.

Cui Haifeng, Wei Pingsheng,Zhang Nianchun, et al. The distribution The exploration and production company of. PetroChina. Application
and exploration significance of Ordovician Karst reservoir in Western for the logging technology of carbonate reservoirs[ M ]. Beijing ; Petro-
Maigaiti slope[ J]. China Petroleum Exploration,2010, (6) :34 —39. leum Industry Press,2009 105 —123.

[14]  SRAEFE, S ARG, 45, 38 BUR 40 2 35 B ARH v B W 7 [24] Sy R, hsrae, 4. sk SO 4T hAE Iz KA X —

PR E ORI [T ], R TR 224 ( FARBMA ) ,2011,38 T FIHRE R T K ——HRE BRI BR TR R Vi Tk 2 1 &
(2):169 - 174. BRAELT]. A A 5T ,2013,18(2) ;51 -55.
Zhang Nianchun, Huang Sijing, Cui Haifeng, et al. Research on seis- Yu Hezhong, Qian Ling, Han Shouhua, et al. Bedding tensional zone
mic features of Ordovician Paleo-buried hill of the west section of of the lower neutral plane in tensional fold:a favorable reservoir de-
Maigaiti slope, Tarim Basin [ J]. Journal of ChengDu University of velopment area, , also on development characteristics of karst reser-
technology ( Science & Technology Edition ), 2011, 38 (2 ). voirs Tarim Basin [ J ] Marine Origin Peteoleum Geology, 2013, 18
169 - 174. (2):51 -55.

[15]  #phds, )bk, 1 T, 2. B 0K 25 Hh 3 2 45 A1 b Y i Ak % [25] EB, ez WRER. B BUAR G oG FRBR R £ 4 A i Ak 5
MBI LT Al 5 KRR M, 2011,32(6) :909 -918. JZIRIMOCR L] IR A4 ,2001,19(4) :548 - 555.

Zhang Zhongpei, Liu Shilin, Yang Ziyu, et al. Tectonic evolution and Wang Qi, Shi Jian, Chen Guojun. Characteristics of diagenetic envi-
its petroleum geological significances of the Maigaiti Slope , Tarim Ba- ronments of carbonate rocks in western Tarim basin and their controls
sin[ J]. Oil & Gas Geology,2011,32(6) :909 -918. on the reservoir property[ J]. Acta Sedimentologica Sinica,2001,19

[16]  BISLHE, 2, oo %, 4. B HUR 4 22 o 32 A0 0 R Bl 28 XA (4) :548 -555.

FeE LT ] A MERR 5 H & ,2012,39(2) 144 - 153. [26] Loucks R G. Understanding the development of breccias and fractures
Wu Guanghui, Li Honghui, Zhang Liping, et al. Reservoir-forming in Ordovician carbonate reservoirs[ J ]. Texas Geological Society Pub-
conditions of the Ordovician weathering crust in the Maigaiti slope, lication,2001,03 ;231 —252.

Tarim Basin, NW China [ J]. Petroleum Exploration and Develop- [27] Moore C H. Carbonate reservoires: porosity evolution and diagenesis
ment,2012,39(2) . 144 - 153. in a sequence stratigraphic framework [ M ]. Amsterdam: Elsevier

(171 T30, BN, =8, 55 SR A U — 22 35 J b X7t A i Publication,2001.

AL R HO BB 2 R iR E I LT ] e A28 3R, 2012,28 [28] ffRts, 7l 5. Karst Hyporheic Zone FJCAFFT#ENELT]. hiEA

(8):2542 -2556.
Ding Wenlong, Qi Lixin, Yun Lu,et al. The tectonic evolution and its

controlling effects on the development of Ordovician reservoir in Ba-

%,2013,32(1)7 - 13.
Pu Junbing, Yuan Daoxian. Karst Hyporheic Zone and the scientific

progress[ J]. Carsologica Sinica,2013,32(1) .7 - 13.

-

(/% F )



