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Fig. 1 Regional geological background map and Ordovician stratigraphic column in Gucheng area, Tarim Basin
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Fig. 2 Petrographic characteristics of matrix dolomite and dolomite filled in fracture—vug of the Lower Ordovician in Gucheng area
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Fig. 3 Cathode luminescence and inclusion characteristics of matrix dolomite and dolomite filled in fracture—vug of the Lower Ordovician in Gucheng area
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Table 2 Statistics of carbon and oxygen isotope compositions and parameters of paleo—salinity and paleo—temperature of dolomite and limestone

of the Lower Ordovician in Gucheng area

P HiE SUCTHERUECFIME) % 880 WEFEE (FHHE)/ %o Z S EE (PIME) T FEHE (P 3{E)/C

1 —mRmEHsE -1.90~1.55(-0.52) -6.55~-5.40(-6.01) 120.15~127.42(123.24) 43.47~49.86(46.83)

2 WAk E = -0.83~-0.33(-0.58) -8.54~-6.84(~7.38) 122.06~122.66(122.43) 51.52~64.60(54.73)

3 MFH B -2.15~0.78(~1.09) -9.51~-5.22(-7.85) 119.11~124.16(121.16) 42.49~67.60(57.63)
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Fig.4 The 8"*C-6'%0 crossplot of dolomite and limestone of the Lower Or-

dovician in Gucheng area
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Table 3 Statistics of rare earth element parameters of dolomite and limestone of the Lower Ordovician in Gucheng area
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Fig.5 Crossplots of rare earth element parameters of dolomite and limestone of the Lower Ordovician in Gucheng area
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Fig.6 The PAAS normalized rare earth element distribution patterns of the Lower Ordovician dolomite in Gucheng area, seawater and hydrothermal fluids

(the data of hydrothermal fluids cited from reference [31], the data of seawater cited from reference [32] )
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Fig.7 Pore types and host dolomite original fabric of the Lower Ordovician in Gucheng area
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HE B

The genesis and evolution of porous—type dolomite reservoir of the Lower

Ordovician in Gucheng area, Tarim Basin

ZHANG Yuangao', PAN Wenging', TANG Yu*®*, ZHANG Junlong’, XIN Chaokun®,
CAO Yanging', CHAI Xubing®, Ql Kunbo*, ZHANG Yunfeng®®

1. Exploration Department, PetroChina Daqing Oilfield Company; 2. School of Geoscience and Technology, Southwest Petroleum University;
3. Division at Southwest Petroleum University of Key Laboratory of Carbonate Reservoir, CNPC;
4. Daging Geophysical Research Institute of GRI, CNPC
Abstract: Pores are widely developed in the dolomite of the Lower Ordovician Penglaiba Formation—Yingshan Formation
in the Gucheng area, Tarim Basin, which are characterized by needle—like dissolution pores, ultra—grain pores,
intercrystalline micropores, etc., and are generally considered to be related to dolomitization. Based on data of core, thin
section, cathodoluminescence, inclusions, rare earth elements, carbon and oxygen isotopes, etc., the genesis, pore types and
genesis, pore evolution model of dolomite in the Lower Ordovician Penglaiba Formation—Yingshan Formation in Gucheng
area are analyzed. The results show that: (1) The dolomite is dominated by penecontemporaneous dolomitization, partially
superimposed by deep thermal fluid, and the dolomite filling in the fracture—vug is of hydrothermal origin. (2) The super—
grain pores are macroscopically needle—like dissolution pores, which are developed in fine—medium crystalline dolomite
with original fabric as particles, mainly being medium—big pores, and are mostly developed in the middle and upper parts of
a single grain shoals cycle. They are intragranular dissolution pores, mold pores and intergranular dissolution pores formed
by selective dissolution of atmospheric fresh water in the penecontemporaneous period before dolomitization. The
intercrystalline micropores are isolated with poor connectivity and are formed by penecontemporaneous dolomitization.
Although the penecontemporaneous dolomitization did not directly produce a large number of pores, it provided a
framework that resisted compaction and hindered the later fluid precipitation, which was the key to the preservation of
pores. (3) The porous—type dolomite reservoir of Penglaiba Formation—the lower member of Yingshan Formation in
Gucheng area of Tarim Basin is characterized by multiple sets of thin layers. Its thickness and scale are affected by the
superposition of multi—stage granular shoals and their exposure degree. Exploration for this type of reservoir should be focus
on the high areas of paleogeomorphology where are conducive places to the development of dolomitization granular shoals.
Key words: dolomite; reservoir genesis; pore evolution; Lower Ordovician; Gucheng area; Tarim Basin
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