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Fig.2  Photomicrographs showing rocks with different cements
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%0 . 3% 0 Table 2 Summary of main and trace elements contents
for different carbonate textural components
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Fig.4 Histogram and cumulative percentage curve showing
distribution for homogenization temperatures of fluid

inclusions in the carbonate cements

16 152 90°C ~
140°C 90
~120C ( 4.

35
CH,.CO,.N,.H,.H,
S CH, . H,0
CH, CO,( 5).
CH, .
4.5

100 1
i m

Wi
60

FE S L) %

40

20

Co2z H28 CH4 N2 H2 H20
i

Fig.5 Histogram showing distribution of fluid inclusion

components in the carbonate cements

Renshaw inVia o
20% 52.9% 3.7% »
92.3%
4.8% * .

3"c "o .
. d"C
"0 .
Na Sr Mn



534

31

( References)

Tucker M Wright V P. Carbonate Sedimentology M . Oxford: Black—
well Scientific Publications 1990: 482

Saller A H Henderson N. Distribution of porosity and permeability in
platform dolomites-insight from Permian of west Texas J . AAPG Bul-
letin 1998 82(8): 15284550

Warren J K. Dolomite: occurrence evolution and economically impor—

. Earth-Science Reviews 2000 52(1):1-81
Al-Shaieb Z Lynch M. Paleokarst features and thermal overprints ob—

tant associations ]

served in some of the Arbuckle cores in Oklahoma Paleokarst related
hydrocarbon reservoirs C //Fritz R D Wilson J L and Yurewics D A
eds. Paleokarst Related Hydrocarbon Reservoirs: SEPM Core Work—
shop 1993: 11-59

Loucks R G. Paleocave carbonate reservoirs: burial-depth modifica—

tions spatial complexity and reservoir implications J . AAPG Bulle-
tin 1999 83: 17951834
Loucks R G Mescher P K McMechan G A. Three-dimensional archi—

tecture of a coalesced collapsedpaleocave system in the Lower Ordovi—

cian Ellenburger Group central Texas J . AAPG Bulletin 2004
88: 545564
Wang B Al-Aasm I S. Karst—ontrolled diagenesis and reservoir devel—
opment. Example from the Ordocician main—eservoir carbonate rocks
on the eastern margin of the Ordos basin China J . AAPG Bulletin
2002 86: 16394658

] 2012
17(2) :
An overview ] . Marine Origin Petroleum Geology 2012 17 (2): 1-

7

19 Yang Hua Wang Baoging. Microbial dolomite models:

I 2011 33(3): 266273 Fu
Jinhua Wang Baoqing Sun Liuyi et al. Dolomitization of Ordovician
Majiagou Formation in Sulige area the Ordos Basin J .

Geology & Experiment 2011 33 (3): 266273

Petroleum

Enos P Sawatsky L. H. Pore networks in Holocene carbonate sedi—
ments J . Journal of Sedimentary Petrology 1981 51: 155461
J. 1996 16(6) : 86-89 Qiang Zitong Ma Deyan

Gu Dayong et al. Laser-mcrosampling carbonates for stable isotope a—
nalysis J . Natural Gas Industry 1996 16(6): 86-89

Cross D F. Variations in the #0/'°0 and *C/"C rations of diage—
netically altered limestones in the Bermuda Islands J . Journal of Ge—
ology 1964 72: 170494

Banner J] L. and Hanson G N. Calculation of simultaneous isotopic
and trace element variations during water rock interaction with applica—
tion to carbonate diagenesis J . Geochimica et Cosmochimica Acta
1990 54: 3123 2137

Chafetz HS Wu Z Lapen T ] Milliken K L. Geochemistry of pre—

served Permian aragonitic cements in the tepees of the Guadalupe

16

17

18

20

21

22

23

24

25

26

27

28

Mountains West Texas and New Mexico U.S. A. J . Journal of
Sedimentary Research 2008 78: 187 198
Lohmann K C. Geochemical patterns of meteoric diagenetic systems and
their application to studies of paleokarst C //James N P Choquette P
W eds. Palaokarst. New York: Springer-Verlag 1988: 58-80
Gomez F'J Ogle N Astini R et al. Paleoenvironmental and carbon—
oxygen isotope record of middle Cambrian carbonates ( La Laja forma—
tion) in the Argentine Precordillera J . Journal of Sedimentary Re—
search 2007 77: 826-842
Given R K Lohmann K C. Derivation of the original isotopic compo—
sition of Permian marine cements J . Journal of Sedimentary Petrolo—
gy 1985 55: 430439
Meyers W J  Lohmann K C. Isotope geochemistry of regionally exten—
sive calcite cement zones and marine components in Mississippian
limestones New Mexico C //Schneidermann N Harris P M eds.
Carbonate Cements. SEPM Special Publication 36 1985: 222239
Popp B N Anderson T. F Sandbeg P A. Brachiopods as indicators
of original compositions in some Paleozoic limestones J . Geological
Society of America Bulletin 1986 97: 12624269
Qing H Veizer J. Oxygen and carbon isotopic composition of Ordovi—
cian brachiopods: implication for coeval seawater J . Geochimica et
Cosmochimica Acta 1994 58: 4429-4442

I 2006 80(5): 700704 Wang Baoqing
Wang Fengqin  Wei Xinshan et al. Characteristics of paleokarst in
the Taiyuan Formation from eastern Ordos basin J . Acta Geologica
Sinica 2006 85(5): 700704

I 2006 28(6): 518522 Wang Bao—
qing Zhang Guisong. Diagenesis of Ordovician paleo-karst reservoir
in the Sulige area the Ordos basin J . Petroleum Geology & Experi—
ment 2006 28(6): 518522
Jaffrés ] B D Shields G A Wallmann K. The oxygen isotope evolu—
tion of seawater: A critical review of a long-standing controversy and
an improved geological water cycle model for the past 3.4 billion years
J . Earth-Science Reviews 2007 83: 83422

Given R K Lohmann K C. Isotopic evidence for the early meteoric
diagenesis of the reef facies Permian reef complex of west Texas and
New Mexico J . 1985 56(2):

183493

Journal of Sedimentary Petrology

Loyd S J Corsetti F A. The origin of the millimeter-scale lamination
in the neoproterozoic lower beck spring dolomite: implications for
widespread fine-scale layer-parallel diagenesis in precambrian car—
bonates J . Journal of Sedimentary Research 2010 80: 678 687
ONeil J R Epstein S. Oxygen isotope fractionation in the system dol-
omite-calcite-carbon dioxide J . Science 1966 152: 198201
Northrop D A Clayton R N. Oxygen isotope fractionation in systems
containing dolomite J . Journal of Geology 1966 74: 174496
Vasconcelos C Mckenzie ] A Warthmann R et al. Calibration of
the'® O paleothermometer for dolomite precipitated in microbial cul-

tures and natural environments J . Geology 2005 33: 317320



3 : 535

29 Milliman J D. Recent Sedimentary Carbonates 1: Marine Carbonates search 2008 78: 147460
M . Berlin: Springer-Verlag 1974: 375 35 . I
30 Rao C P. Geochemistry of temperate-water carbonates Tasmania 1995 41(5): 473479 Wang Baoging. Calcite fill on the top
Australia J . Marine Geology 1986 71: 363370 Ordovician paleokarst in Liulin Shanxi J . Geological Review
31 Rao C P. Petrography trace elements and oxygen and carbon isotopes 1995 41(5): 473479
of Gordon Group carbonates ( Ordovician) Florentine Valley Tasma— 36 .
nia Australia J . Sedimentary Geology 1990 66: 8397 c /
32 Morse ] W Mackenzie F T. Geochemistry of Sedimentary Carbonates . : 2001: 2427 Ma
M . Amsterdam: Elsevier 1990: 706 Zhenfang Zhou Shuxun Yu Zhongping et al. Research of pal-
33 Banner J L. Application of the trace element and isotope geochemistry eokarst geomorphology and accumulation pattern of natural gas for pre—
of strontium to studies of carbonate diagenesis J . Sedimentology Carboniferous in the central and eastern Ordos basin C // Yang Hua
1995 42: 805824 Jin Guixiao Rong Chunlong eds. Research and Practice for Low
34  Franciszek J] H Lohmann K C. Mississippian paleocean chemistry Permeability Oil and Gas Fields. Beijing: Petroleum Industry Press
from biotic and abiotic carbonate muleshoe mound Lake Valley For— 2001: 2427

mation New Mexico U. S. A. J . Journal of Sedimentary Re-
Cementation of the Ordovician Carbonate Reservoirs in the
South Ordos Basin China
YANG Hua'? WANG Bao—qing’ SUN Liuyi’* REN Jun-feng’’
HUANG Zhengdiang”*  Wu Chun-ying”*

( 1. Changqing Oilfield Company PetroChina Xian 710018;
2. National Engineering Laboratory of Exploration & Development of Low Permeability Oil/Gas Fields Xian 710018;
3. School of Earth Sciences and Engineering Xian Shiyou University Xian 710065;
4. Research Institute of Exploration & Development Changging Oilfield Company PetroChina Xian 710018)

Abstract: The Ordovician Majiagou Formation mainly consists of carbonate rocks originally deposited and karst barec—
cia. The reservoir space is mainly secondary pores. After deposition dissolution dolomitization desiccation physical
compaction karstification and cementation soon began. Cementation which mainly occurred under the burial condi—
tions after the middle Carboniferous is common and important destructional dianenesis for reservoirs. The micritic
equant sparry and poikilotopic calcite and dolomite infilling moldic pores of anhydrite concretion and non-fabric se—
lective dissolution pores and fractures are common cements. The §" O and 3" C values of micritic dolomite range
from 40.98%o0 to 0.8%0 averaging 5. 54%o; and from 4.76%0 to 5.77%¢ averaging 1.51%c respectively. The
80 and 8" C values of dolomite cements infilling dissolution pores range from H2. 54%0 to 2. 67%c averaging
47.34%o0; and from 5.56%0 to 3.48%0 averaging 0. 28%o respectively. The §'°0 and 8" C values of calcite cements
infilling dissolution pores range from 45.42%o to 6.02%0c averaging 9.51%o; and from 42.44%c to 1.33%¢ avera—
ging 3.20%o respectively. The 80 and 8" C values of dolomite and calcite cements are generally lower than of mic—
ritic dolomite because of late formation fresh water leaching burial diagenesis and influence of organic materials.
The Na Sr Fe and Mn content of micritic dolomite dolomite cements and calcite cements ranges from 0 to 350 g/
g averaging 59 pg/g; from 0 to 380 pg/g averaging 10 pg/g; from O to 14 570 pg/g averaging 1 040pg/g; and
from O to 4 670 wg/g averaging 183 wg/g respectively. The Na Sr and Mn content of dolomite and calcite ce—
ments is similar with that of micritic dolomite because all trace elements content is low. Fe content of dolomite and
calcite cements is higher than that of micritic dolomite. The homogenization temperatures of fluid inclusions in the ce—
ments range 90 ~140°C.. All indicates that the cements formed under reduced conditions with high temperature in the
deep burial environments. The most gaseous phase of the fluid inclusions consists of CH, while the most liquid phase
is H,0. The early and late cements formed before and later formation of the natural gas respectively. The cementation
developed extensively in the kart depressions.

Key words: south Ordos basin; cementation; carbon and oxygen isotopes; trace elements; fluid inclusions



