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Preface

The 12-volume collection of Petroleum Geology and Exploration of Tarim Basin, the
content of which is the exploration and research achievements during the “Ninth
Five-Year Plan” period, will be published. This collection is the crystallization of all
petroleum geologists ever fought in hot land of Tarim Basin during the “Ninth Five-Year
Plan” period and the product of arduous work of comrades of Petroleum Industry Press. It
is one important page of the hydrocarbon exploration history of Tarim Basin. After being
published, this collection will undoubtedly be widely cared by domestic and foreign
petroleum circles and bring them great interest. | hereby express my congratulation to the
publishing of this collection.

Hydrocarbon exploration work in Tarim Basin started in 1950s and till now it has an
over-50-year's history. In this course, the exploration personnel had suffered with many
frustrations for various reasons but they also obtained rich materials, experiences and
lessons. China National Petroleum Corporation, after approved by the State Council,
organized a mass petroleum exploration campaign in April 1989, which was a firm and
historic step for the large-scale overall hydrocarbon exploration in Tarim Basin.
Meanwhile, the state also organized some "Eighth Five-year Plan" and "Ninth Five-Year
Plan” brainstorm projects focusing on hydrocarbon exploration of Tarim Basin.

The content of the collection of Petroleum Geology and Exploration of Tarim Basin is
full of the plentiful and substantial materials that have been obtained by a lot of petroleum
workers through field geologic survey and drilling work around the basin in nearly 40
years and through continuous hard work for nearly 20 years after the Bureau of
Geophysical Prospecting. This collection also contains the achievements that have been
obtained through the practice and research for five years or more time based on the
national key brainstorm research work during the "Seventh Five-year Plan" and "Eighth
Five-year Plan" period; during this period, geologists had conducted hard but effective
studies and practice on key regions and key series of strata. This course does obtain
satisfying exploration achievements and initiate and deepen new theories and
understandings. Especially, the hydrocarbon exploration work in complicated fracture
zones and carbonate helps geologists in accumulating and enriching a series of theories,
technologies and work methods such as large reservoir description and evaluation,
seismic acquisition and processing, well logging, well completion and oil test and so forth.

During the "Ninth Five-Year Plan" period, 13 large/middle oilfields / gasfields and 27
gas-/oil-bearing structures available for industrial application in total have been
discovered or proven. The large self-contained Kela-2 Large Gasfield was discovered and
proven during this period, the proven geological reserves of natural gases of which are
2,840x10%m>, while the rich natural gas accumulation zone was discovered in Kuche
Depression, which establishing the resource foundation for the "West-East Pipeline
Project". Later, Tahe-Lunnan Large Oilfield was ascertained. In recent five years,
5.905x10% (equivalent weight) of geological reserves of oil and gas have been



ascertained, including 1.908x10% of geological reserves of petroleum, 3,997x10%m?® of
geological reserves of natural gas. In 2000, the production of crude oil reached 440x10%.

Through the exploration and research during the "Ninth Five-Year Plan" period, the
understanding to petroleum geology of Kuche Foreland Basin has had an important
breakthrough, and the theoretical foundation for petroleum geology has been preliminarily
established for the large natural gas area in Kuche. In such aspects of research on
Paleozoic marine carbonate hydrocarbon reservoir formation law, evaluation on major
hydrocarbon source rock in Craton, research on development mechanism of marine
carbonate and clastic reservoir, reservoir formation period and reservoir formation model
and so on, some new progresses have been obtained, which has enriched the theory
relating to marine petroleum geology, deepened the understanding on marine
hydrocarbon distribution law of ancient cratonic basin. The deep research on petroleum
geology of Tarim Basin ascertains the tectonic background of the Cenozoic basin of Tarim
and the geological characteristics of hydrocarbon in basin groups in north edge of Tethys
including Tarim Basin, it further concludes and perfects the occurrence and reservoir
formation laws of hydrocarbons in Tarim Basin, evaluates and optimizes a large batch of
favorable exploration areas, zones and destinations, determines the strategic
development direction for hydrocarbon exploration of Tarim Basin and obtains a series of
hydrocarbon exploration technologies and methods.

Especially, in Kuche foreland basin, geologists have innovatively applied the
fault-related folding theory to establish 10 structure models in the fold-thrust structure
zones of Kuche foreland basin and used it for interpretation and plotting of fine structures
of seismic profile; the theory that states how coal is turned into hydrocarbon has been
used to deeply analyze and systematically evaluate the hydrocarbon source rocks in the
Triassic-Jurassic coal measure strata in Kuche foreland basin. It proposes the opinion
that the coal measure strata hydrocarbon source rocks of wide distribution range, large
thickness, high organic matter abundance, humus as main organic matter and high
maturity are developing in Kuche foreland basin, while preliminarily understanding the
petroleum geological characteristics of Kuche large gas area.

The brainstorm strength of exploration technologies is increased for a series of
difficulties such as mountainous seismic exploration, drilling of high and steep structure,
testing and evaluation on super-high pressure gas reservoir, recognition and prediction of
carbonate hole, pore and seam-shaped reservoir, exploration of super-deep,
low-amplitude thin sandstone oil reservoir, preliminarily establishing five sets of
hydrocarbon exploration and evaluation technologies, which basically meet the current
hydrocarbon exploration need of Tarim Basin.

This collection systematically concludes the exploration and research work that was
carried during the "Ninth Five-Year Plan" period and by predecessors. Especially, it
concludes the exploration practice and understandings obtained in past five years,
including the understandings to existing exploration and basic research achievements
and also including the conclusions of hydrocarbon occurrence law and application of new
technologies and methods. Its contents are very rich and have a certain guiding
significance to the future hydrocarbon exploration in Tarim Basin and other similar basin.
However, we do not think that these achievements are very mature and perfect. On the



contrary, as the situations of Tarim Basin are very complicated, its exploration degree is
relatively low, there are many difficulties unsolved and the exploration road is still very
long, in our understandings there still are many unclear links and laws although there is a
large progress. It is notable that the petroleum geologists in Tarim Basin are brave in
practice and probing into new fields, they can work with perseverance for greater
progress, and they are always summarizing experiences and taking lessons from practice,
and they are brave to inspect their achievements in practice so as to deepen their
understandings in practice. | believe that this collection will undoubtedly enrich the
theories and practice of China's petroleum geology and play an important guidance role to
the future exploration work.

As the hydrocarbon exploration in Tarim Basin has been continuously deepened and
more progress has been obtained, our understandings will be closer to the reality and the
original appearance of things. Through continuous efforts and exploration, our
hydrocarbon exploration will undoubtedly have a forward leap. Till then, the hope of
China's petroleum industry--Tarim Basin will produce more large oilfields and gasfields
like Kela-2# and Tahe-Lunnan and get into a new peak stage of hydrocarbon reservoir,
and Tarim Basin will really become the strategic base of China's petroleum industry. | am
confident in this.

Finally, | sincerely hope that the publishing of this collection can play the role that offers
a few commonplace remarks by way of introduction so that others may come up with
valuable opinions, can in a certain degree meet the need of those experts in the national
petroleum geology field who concerns with and support the petroleum exploration work in
Tarim Basin, and can intrigue more people, so that there are more people to throw
themselves into the hydrocarbon exploration relay race of Tarim Basin and to step into the
charming and mystic Tarim Basin full of challenges.

Qiu Zhongjian
June 2003
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Foreword

Tarim Basin is a large superposed composite sedimentary basin with the complicated
geological conditions owing to structural movements for a number of times. This book
makes study of some issues existing in sedimentary reservoirs.

Guided by the theories of plate tectonics and sequence stratigraphy and based on
combination of seismic, logging and geological (field and indoor) data, this book uses the
latest sedimentary reservoir theory and method to analyze Mesozoic and Cenozoic
sedimentary distribution and characteristics in Kuga Depression. With establishment of
sedimentary model, this book describes Cretaceous in Kuga Depression mainly as
braided delta sediment. The book makes an in-depth study and analysis of the reservoir
characteristics, the distribution law and the controlling effect on oil and gas. The study and
analysis are of certain guiding significance to oil and gas exploration in Kuga Depression.
The book also makes predictions on Paleozoic and Mesozoic reservoir characteristics,
diagenetic law, pore evolution and reservoir distribution in the platform and basin regions,
especially focusing on the genetic mechanism of quality reservoirs of the Paleozoic and
Mesozoic strata series in the platform and basin regions. Based on the opinions of this
book, the physical properties of the deeply buried clastic reservoirs in the platform and
basin regions depend on renovation of the original reservoirs by acid water released
during the later oil and gas generation stage. Meanwhile, formation and destruction of oil
and gas reservoirs have important controlling effect on the reservoirs. The karst effect of
carbonate rock can be divided into three kinds of karst at the syngenetic stage,
weathering crust karst and deeply buried karst. The identification mark, distribution,
development law and controlling factors of each kind of karst come under study and
discussion. The in-depth analysis is made on the geochemical characteristics of dolomite
lithifaction and the influencing factors of dolomite reservoir. The above-mentioned
research work has not only enriched the sedimentary theory but also achieved the
satisfactory results in the production practice.

This book is the revised version of the 99-111-01-02 special research report, one of the
State's key scientific research projects. Gu Jia yu, Zhu Xiaomin and Jia Jinhua have
made the necessary revision and compilation on the basis of the original report.

The participants involved in this research project (including the stratum topic) are Gu
Jiayu, Zhang Shiben, Zhu Xiaomin, Lu Huinan, Huang Zhibing, Zhao Chenglin, Zhong
Dakang, Chen Jingshan, Wang Zhenyu, Luo Ping, Zhu Rukai, Jia Jinhua, Wang Jianguo,
Tan Xiucheng, Geng Liangyu, Ji Hancheng, Dai Zongyang, Luo Zhong, Guo Qingyin,
Wang Linfeng, Li Meng, Zhu Huaicheng, Du Pinde, Wang Qifei, Tan Zejin, Zhao Zhixin,
Gao Qingin, Wang Zhi, Li Chun, Pen Jinlan, Wan Lan, Zhan Jiazhen, Lu Xueyan, Tang



Hong, Fu Xiuli, Zhang Zhongmin, Zhang Tonggang, Tu Qiang, Shen Yinmin, Xu Xun, Li
Yuping, Yang Wei, Di Hongli, Wang Peng, Zhao Lun, Gao Lei, Zhang Qin, Qin Qirong,
Zeng Wei, Xia Hongquan, Xie Guisheng, Ma Qing, Hu Heng, Zhou Yan, Li Ping, Li Yan,
Tang Zhimin, Zhang Baomin, Wu Guanghong, Zhang Xiulian, Han Yuchun, Zhang
Chuanlu, Sun Yushan, Li Jianjun, Yang Fan, Yang Wenjing, Liu Jingjiang, Bian Lizeng,
Jiang Lingzhi, Ma Long, Zhang Ding, Zhou Qi, Yuan Zilong and Tang Jingtao. This book is
the result of common efforts by all those participants in the research project, who show
their wisdom and talents in writing and compilation the research report. Gratitude is
extended to them at the publication moment of this book.

Gu Jiayu

February 2001
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