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Fig.1 Location of the study area
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Fig.2 Sedimentary model of Middle Ordovician reef—beach complex in Xekar area
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Fig.3 Different diagenetic types of Middle Ordovician reef—beach in Xekar area

[—Second generation calcite cementation, sparry calcirudites, (a)—Gravel, (b)—First generation fibrous—short columnar calcite

cementation, (c)—Second generation co—axial fibrous calcite cementation, crossed nicols; Il —Clastic rock—filling processes,

(a)—Reef limestone, (b)—Grayish green siltstone and argillaceous siltstone; Il =—Hydrothermal ores and clastic rock—filling processes,

(a)—Bioherm limestone, (b)—Argillaceous siltstone with bedding structure, (c)—Gigantic calcite, (d)—Purple fluorite veins, which cut

though gigantic calcite; IV —Ancient epigenetic dissolution pores and caves, primary dissolution space being organic visceral pores

and moldic pores; V —Pores dissolved by hydrothermal solution at re—burial diagenetic stage, with cleanness and brightness as the

most prominent features; VI—Three different stages of structural fractures, filled with sparry calcite, (D—Early—tectonic linear slit

fracture, orange—colored under cathodoluminescence, (2—Fairly early tectonic branch fracture, orange—colored under

cathodoluminescence, (3)—Late tectonic fracture, unevenly orange—colored under cathodoluminescence
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Fig.4 Diagenetic stage division and evolution pattern of Middle Ordovician reef—beach complex in Xekar area
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Table 1 Distribution of REE and isotopes of middle Ordovician different carbonate
rocks and cements in Xekar area

Mit® . #Ffi% (PDB) EAEITA S
TR b BRI 93

RS L REE/10°® 8 Ce 8 Eu RS 8% 8 180 RS 8781/%5Sr
IEF AR ACE 1 9.6 0.88 1.01 4 -0.18 -7.45 4 0.709183
R B R A 1 6.48 0.73 1.1 15 0.25 -6.46 8 0.708959
WA LR A 1 2.96 0.14 2.12 2 0.15 7.6 2 0.709067
WRAINR AT WA 3 9.25 0.66 249 3 0 6.9 3 0.709062

TR TR KA / / / / 7 -1.35 9.7 / /
TR AT A 6 21.3 0.765 2.82 5 -1.44 111 1 0.709625
TR A 6 2093 0.65 26.40 / / / 3 0.710726
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Fig.5 Chondrite—normalized REE patterns of middle Ordovician different carbonate rocks and cements in Xekar area
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Diagenetic characteristics and system of Xekar Middle Ordovician organic
reef—beach facies reservoirs in Tarim basin

ZHOU Gang', ZHENG Rong—cai', LUO Ping’,
ZHAO Xian—chao’, LIU Wei*, SONG Jin—ming’, RAO Hong—juan*

(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, Sichuan,

China; 2. Research Institute of Petroleum Exploration and Development, PetroChina, Beijing 100083, China; 3. Geological Survey of Anhui

Province, Hefei 230001, Anhui, China; 4. No. 101 Geological Party, Guizhou Bureau of Geology and Mineral Exploration & Development,
Kaili 556000, Guizhou, China)

Abstract: The diagenetic manner and evolution stage as well as the corresponding geological products and
geochemical characteristics of REE, carbon, oxygen and strontium stable isotopes of Xekar Middle Ordovician
Organic Reef—beach facies reservoirs were comprehensively studied in this paper. According to the “hydrological
system”, the Middle Ordovician organic reef—beach facies strata were divided into four diagenetic systems, i.e.,
pore water, atmosphere water, temperature —pressure water and oilfield brines. The source and property of fluid
flow and the interaction process between fluid and rock of each diagenetic system were different from each other,
and their eftects on the reservoir development were varied. Therefore, the diagenetic systems and manners closely
related to the reservoir development mainly include the role of the karstification of atmospheric water at the
ancient epigenetic stage, the role of temperature —pressure water and oilfield brines at the re —burial diagenetic
stage, and the role of tectonic disruption at the middle—late re—burial diagenetic stage.

Key words: Tarim basin;Middle Ordovician; Organic Reef—beach;diagenetic system;geochemical characteristics
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