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Preface

Ordos Basin is the second largest sedimentary basin in China. It is also one of the largest
and earliest discovered, explored and developed hydrocarbon-bearing basins in China. In the
past few years, great breakthroughs have been made in petroleum exploration in this basin, due
to the progress on the low permeability petroleum geology and the development of petroleum
exploration and exploitation techniques. As a result, the oil and gas reserves and output are
keeping a rapid increase, showing great potential of low permeability petroleum exploration
and development in Ordos Basin.

Geologically, Ordos Basin is characterized by simple configuration, gentle structure
and conformable strata. It is famed by the universally and particularly low permeability.
On the one hand, low permeability of reservoirs would be responsible for concealed oil and
gas accumulation, and their low grade and low yield nature increases the exploration and
development difficulty. On the other hand, the low permeability of reservoirs is favorable for
the long-term preservation of oil and gas: the richness of hydrocarbon resources and favorable
oil and gas accumulation zones in Ordos Basin is profited from the low permeability of the
IeServoirs.

In the case of low reservoir permeability, how to find pay zone where high-quality
reservoirs develop and how to improve individual well producing rate through scientific
exploration technology are the key to oil and gas exploration and development. Through
long-term practice of oil and gas exploration and development and reservoir research, people
have gradually realized the sedimentary facies zone where the sandstone bodies develop and
diagenetic facies zone where the secondary pores are developed are crucial to the distribution
of high quality reservoirs. Therefore, through the detailed description and systematic research
on the many features concerning with lithologic properties, digenesis, pore genetic types and
associations, pore texture, secondary pore forming mechanism and heterogeneity of reservoirs,
we can gradually deepen our realization regarding generating conditions, controlled factors and
distribution roles of reservoirs, and then fulfill prospect and evaluation of those zones where
the high quality reservoirs are developed. That is of great significance in petroleum exploration
in Ordos Basin.

In the south of the basin, the major Mesozoic hydrocarbon-bearing strata are Yan’an
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Formation of Middle Jurassic and Yanchang Formation of Upper Triassic. The Yan’an
Formation reservoir, belonging to the middle —low permeability, is relatively good in properties.
The Yanchang Formation is typically low and extremely low permeable reservoir. This atlas
collects new results and understandings about the Mesozoic reservoirs of Changgqing oil field
in the past 20 years. Based on the lithofacies and lithological properties, from macrostructure
to microstructure, this atlas has systemically discussed many physical properties of Mesozoic
reservoirs, such as lithology, diagenesis, pore texture, pore evolution, reservoir wettability,
sensitivity, water-drive-oil efficiency and facies permeability. Those generating conditions
and controlled factors of high-quality reservoirs have also been discussed employing the most
advanced theories of diagenesis and pore genesis.

The book is composed of six parts. The first part, lithofacies and lithology of Mesozoic,
introduces the main sendimentary facies, field outcrops, core and microscopic characters.
The second part, the major reservoir properties, covers the many physical properties of the
major reservoirs, concerning with lithology, diagenesis, spontaneous minerals, pore evolution
and diagenesis phases of sandstone reservoirs. The third part is an introduction of main pore
types and their associations of Mesozoic. The fourth part offers the reservoir types, covering
pore textures of low permeable sandstone and estimates of their reservoir capability. Such
physical properties of the reservoirs as sensitivity, wettability, water-drive-oil efficiency and
facies permeability have been emphasized in the fifth part. The reconstruct of oil-bed pressure
fraction and water-flooding capability are also illustrated in this part. The sixth part briefly
introduces the main micro-characters of 30 Mesozoic oil fields.

Focused on micro-characters, the present atlas is mainly concerned with rock-thin
section photographs, and also contains many pictures of field outcrops, cores, SEM,
cathodoluminescence X-ray diffraction, mercury penetration, energy spectrum analysis, TEM
as well as many lithofacies and paleogeogrophic maps and columnar sections.

We’d like to thank the people who give strong supports to us during the atlas compilation:
Yang Hua, vice general manager of Changqing Oilfield, Zhang Minglu and Fu Jinghua, the
leaders of Changging Institute of Petroleum Exploration and Development, and Lin Fangxiao,
head of Analysis and Test Center. And Professor Zhang Wenzheng, who took an effort to organize
and revise the whole book, senior engineer Wu Pingcang, who have provided some advice for

the fifth part, Yin Peng, who laid out the atlas and revised the lithofacies and palaeogeographic
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maps, Yuan Xiaoqi, who offers many pictures of outcrop sections, Zhang Yi and Che Xiaofang,
who took part in some jobs, Luan Qing, who offers some related data. We want to acknowledge
the supports from the departments of reservoir estimating and petroleum exploration. Many
thanks also extend to Huang Yueming, Yang Yihua, Nan Junxiang, Liu Suibao, Bao Hongpin,
Zhang Shaopin, Wang Xiaofang, Xie Liging, Liu Xiaoli, who have once taken part in the
preparation for the book.

Any critical comments are welcome.

Authors
Xi’an, June, 2004
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