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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
lithological traps. So the low permeability is the key factor of abundant hydrocarbon reserves
in the basin. In the case of low reservoir permeability, in order to find the pay zones with a
relatively higher permeability, the reservoir study and prediction have become the focused task
in hydrocarbon exploration in this basin. This atlas is a practical and theoretical summary of the
long-term studying and reforming on low permeability reservoirs in Changqing Oilfield.

In Ordos Basin, the Ordovician carbonates cover an area of 20x10* km? Ordos Basin
was at the converging area of North China sea and the Qilian sea, with a vast and complex
depositional environment and frequent alternation of transgression and regression, which
formed a clear stratigraphic sequence and various sedimentary rocks. The combination
of source-reservoir-cap rock assemblage is perfect, and the weathering crust reservoirs are
distinctive. Ordos Basin provides a good place for hydrocarbon exploration and development.
Since the mid-1970s, Changging Oilfield has begun to work on hydrocarbon exploration in
the Lower Paleozoic carbonate rocks in the basin. From 1976 to 1987, geologists engaged
in hydrocarbon exploration in the Lower Paleozoic carbonate rocks, worked hard to tramp

five provinces (Shaanxi, Gansu, Ningxia, Inner Mongolia and Shanxi) around the basin
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to measure tens of sections of Lower Paleozoic. Applying new theories and methods to the
comprehensive studies on carbonate rocks of Cambrian, Ordovician, even Proterozoic strata,
a lot of achievements have been obtained in the fields of petroleum geology, sedimentology,
petrology and biostratigraphy. On this basis, the First National Conference on Carbonates
was held in Qingyang town, Gansu province. Through the seventh and eighth five-year key
scientific projects, the largest gas field in China— Jingbian Gasfield situated in the center of
Ordos Basin, has been explored and developed. This Gasfield, with the reserves of 3000x10°*m?,
has still been expanding and extending. The natural gas from Ordos Basin has been supplied to
Beijing, Xi’an, Yingchuan and Hohhot, and it will also gasify the eastern cities, such as Tianjin,
Shanghai, Nanjing and other cities through the west-east pipeline.

The Atlas of Ordovician Reservoirs in Ordos Basin consists of more than one thousand
excellent pictures of rocks, cathodeluminescence (CL), SEM, outcrops, cores, and essential
geological illustrations, as well as a large number of data and research achievements. Focusing on
the reservoir study, the atlas provides information about the Ordovician carbonate stratigraphy,
stratigraphic subdivision and correlation, lithofacies and palpeogeographic distribution,
evolution microfacies characteristics, fossil types of the epicontinental sea. Focused on reservoir
pore evolution, combined with interrelationship between the diagenesis setting change and
process, integrated with genetic mechanism and relations of all kinds of dolomites, the authors
scientifically describe the weathered crust reservoir body types and their distribution, as well
as classification and estimation of carbonate reservoirs. In addition, the origin of pores and its
textural features, filling materials and their the zonation are also discussed in the book.

This atlas comprises five parts. In the first part, the regional geology, sequence stratigraphic
framework, lithofacies and palacogeography in Odors Basis are briefly introduced. The second
part mainly includes a large amount of pictures showing the Ordovician microfacies of different
phases following the E-W-oriented transgression in terms of rock associations, fossil assemblages
and diagenesis, which reveals the sedimentary difference between the Qilian sea and North
China sea, so that readers can learn the shift and alternation of sedimentary environments. The
third part emphasizes the diagenetic styles of carbonate rocks and mechanism of diagenetic
evolution. The unique diagenetic model explains the diagenetic environment change and
diagenetic events controlled by environments. The origin and development of weathered crust

reservoir pores are discussed. All above lay a foundation for estimation and classification of
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reservoirs. Based on the achievements of reservoir researches in the past years, associated with
outstanding technical measures on gas formation fracture acidizing, individual-well output
promotion and highly efficient gas field exploitation, systemically employing core analysis,
casting thin-sections, SEM, CL and mercury penetration data, the various characteristics of
carbonate reservoirs, including petrologic, physical, logging curves, pore styles and structures,
and reservoir classification and estimation are illustrated in the forth part. Many exploration
and development wells have been selected for the reservoir classification and correlation,
which founds a good basis for further gas field exploration and development. In the fifth part
we select ten exploration wells with more cores and comprehensive data to show people the
basic characteristics of microfacies, rock types and properties of reservoirs, which can provide
a reference for petroleum exploration and development deployment.

At the time of the book being published, we’d like to thank the many people who
worked hard on petrology, mineralogy and paleontology. We want to thank those colleagues
who have engaged in research on the Lower Paleozoic for a long period. We are grateful
to the professors, scholars and the loggers who made great contributions to the Changqing
Oilfield. Special acknowledgements go to Yang Hua, vice general manager of the oilfield,
who has given strong supports to us during the atlas compilation. Director Zhang Minglu,
vice-director Fu Jinhua and Shi Chengen of Changqing Institute of Petroleum Exploration and
Development, and Lin Fangxiao, head of Analysis and Test Center, and Li Jianfeng have offered
their supports to this work. Professor Zhang Wenzheng took an effort to organize and revise
the whole book. Senior engineer Zhang Shaoping and engineer Xie Liqin prepared a great
number of photographs of SEM and cathodeluminescence. Senior engineer Zheng Congbin,
Bao Hongping, and engineer Yu Zhongping gave the essential and generally new geologic
pictures. Shi Xiaohu arranged the plates carefully for many times. Liu Xiaoli, Zhang Yi and
Che Xiaofang took much time to organize the data in the book. We would like to thank them
for their contributions and helps.

Any critical comments will be appreciated and welcome.

Authors
April, 2004, Xi’an
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