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Reservoir space characterization of vuggy carbonate reservoirs with multiple scales:
a case study of Ma 5-7 interval, Middle Ordovician Majiagou Formation, Daniudi area, Ordos Basin

DING Xiaoqi', LIU Xin', QI Zhuangzhuang', ZHANG Wei’, LIU Sihong

(1. Energy College ,Chengdu University of Technology,Chengdu, Sichuan 610059, China;
2. North China Company, SINOPEC, Zhengzhou, Henan 450006, China)

Abstract; The reservoir space of carbonate rocks is of multiple scales and genesis mechanisms, and it is difficult
to accurately demonstrate the reservoir space as well as physical properties. Millimeter-, micro- and nano-scale
reservoir spaces were all developed in the Ma 5-7 interval (the 7th sub-member of the 5th member) of the Ordovician
Majiagou Formation in Daniudi area, Ordos Basin. In order to study the storage space and physical properties, the
storage space was characterized in layers at multiple scales, and combined with the approach of logging curves, a
calculation model was established for the description of pores and caves.Several conclusions were made as follow.
(1) For carbonate rock reservoirs with storage space of multiple scales, we can accurately describe their storage space
by the means of core rubbing for dissolved pores (>1 mm) , case thin section for intercrystalline pores (>2 pum) , and
argon ion polishing-scanning electron microscope for submicron and nano pores (<2 pm). (2) On the basis of multi-
scale reservoir space characterization, the acoustic porosity and neutron-density porosity can be constrained, and the
corresponding intercrystalline pore porosity calculation model and dissolved pore porosity calculation model can be
established, which have higher calculation accuracy.
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Fig.1 Location of Daniudigas field and paleogeologic map of pre-Carboniferous, Ordos Basin
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Fig.2 Stratigraphic column of Ma 5-7 interval

of Middle Ordovician Majiagou Formation, well Da 126,
Daniudi gas field, Ordos Basin
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Fig.3  Core photographs, rubbing moldic pore and vuggy radii distribution of Ma 5-7 interval
of Middle Ordovician Majiagou Formation, well Da 124, Daniudi gas field, Ordos Basin
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Fig.5 SEM photomicrographs of nanometer- and sub-micrometer-pores in dolomites,
Ma 5-7 interval of Middle Ordovician Majiagou Formation, Daniudi gas field, Ordos Basin
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