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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 Pian” 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 the largest Mesozoic and Cenozoic inland basin in China, which is also an
oil and gas composite basin stacked above Paleozoic platform, located among Tianshan
Mountains, Kunlun Mountains and Altun Mountains. Tarim Basin experiences a long-term
geological development history and is possessed with complicated stratigraphic
characteristics: full stratigraphic development with muitiple stratum series and large
thickness and variety of stratigraphic types. Different lithologic properties, lithofacies and
biological groups developed in the strata of the different types. Development and
distribution of the strata of the same types are subject to the repeated destruction owing
to the complicated structural variation and fault displacement. The stratigraphic study is
the foundation for petroleum geological study and oil and gas exploration and
development. Tarim Basin has more than 20 sets of oil and gas strata series. Of those,
Sinian and 12 Systems of Phanerozoic Eonothem are related with oil source and
reservoir. Continuous reinforcement of stratigraphic study in Tarim Basin is of important
significance to oil and gas exploration and development.

Great progress has been made in the stratigraphic study thanks to the hardworking
efforts of many geologists in the past eight decades, the state research projects in
China’s “Seventh Five-Year Plan” and “Eighth Five-Year Plan” in particular. However, the
study is focused on the outcrop area surrounding the basin. The study is inadequate for
the extensive areal coverage within the basin, unable to meet the demand of rapid
development for oil and gas exploration in the basin. Therefore, “Oil and Natural Gas
Exploration in Tarim Bain” , a key scientific research project in China’s Ninth Five-Year
Plan, defines the areal coverage of the basin as the focus of the study, launching two
special topics for the scientific research -- “Establishment and Comparison of Base
Profiles of Areal Coverage in Tarim Basin (96-111-01-07~09)" and “Division and
Comparison of Key Strata in Key Levels and Regions in Tarim Basin (99-111-02-01)" .The
platform of the 2000-2015 national stratigraphic work and research development plan,
approved at the third session of National Stratigraphic Conference held in May 2000,
gives priority to the stratigraphic study for strengthening the energy and minerals bases in
the western part of China. It also gives top priority to establishment and comparison of the
stratigraphic sequences in the important energy regions like Tarim Basin. As a result,
PetroChina Tarim Oil Field Company has timely launched the research project of
“Phanerozoic Eonothem stratum series in areal coverage of Tarim Basin”. This book is
formulated on the basis of the results achieved from the stratigraphic research projects of
various special topics under the key research project in the state “Ninth Five-Year
Plan”--“Oil and Natural Gas Exploration in Tarim Basin”.

Formulation of this book follows the theories and principles for division of muitiple



stratigraphic units defined in International Stratigraphic Guide and China’s Stratigraphic
Guide. It is also based on biostratigraphic study and focused on zonal division of strata,
clarification of lithostratigraphic unit, accurate identification of times, and standardization
of the seismic reflection geological definition. Based on the comprehensive analysis, the
book makes unified division and comparison and establishes zonal base profiles and
stratum systems.

With the tenacious efforts by all the research workers for nearly six years, this book is
smoothly completed for formulation and research with the following main results:

(1) Adopting the three-stage division method of stratigraphic region, stratigraphic
sub-region and stratigraphic minor-region, regarding the controliing effect of structural unit
as the main factor and based on “Suggestion on China’s Stratigraphic Classification” of
the first session of National Stratigraphic Conference. Tarim Basin and its surrounding
strata are divided into one stratigraphic region, 11 stratigraphic sub-regions and 29
stratigraphic minor-regions.

(2) Based on the principles stipulated in International Stratigraphic Guide and China’s
Stratigraphic Guide, clarification is made on the lithostratigraphic units established in the
past for Tarim Basin and its surrounding region in terms of “Original definition”, “current
definition” , “stratotype”, “geological characteristics and regional variation” and “others”. A
total of 126 lithostratigraphic units are brought under clarification, of which 88 ones are
suggested for use while 38 others are suggested for abandonment.

(2) The book comprehensively and systematically collects the paleontologic data of
main exploration wells in the areal coverage and perfects the related fossil assemblage
(zone) of Cambrian-Ordovician, Silurian-Devonian, Carboniferous-Permian, Mesozoic
and Cenozoic, laying foundation for identifying the times of various stratum series in the
covered area of Tarim Basin.

(3) Establishing the Sinian and Phanerozoic Eonothem seismic stratigraphic systems in
Tarim Basin and dividing 25 seismic sequences.

(4) Establishing for the first time the stratigraphic base profiles of one stratigraphic
sub-region and 10 stratigraphic minor-regions in the covered area, such as Kuga
stratigraphic sub-region, Yengimahalla stratigraphic minor-region, Luntai stratigraphic
minor-region and Lunnan stratigraphic minor-region in Tabei stratigraphic sub-region,
Awat stratigraphic minor-region and Manijiaer stratigraphic minor-region in Awat-Manijiaer
stratigraphic sub-region, Bachu stratigraphic minor-region, Tazhong stratigraphic
minor-region, Tangguzibasi stratigraphic minor-region and Tadong stratigraphic
minor-region in Taklimakan stratigraphic sub-region, and Markit stratigraphic minor-region
in Taxinan stratigraphic sub-region, as well as establishing the stratum systems of five
stratigraphic sub-regions. This lays foundation for establishment of the whole regional
stratum system and comparison of large regions.

(5) Elaborating extension and distribution, correlation and boundary division of
Phanerozoic Eonothem formations in Tarim Basin.



The results summed up in this book can provide technological support for the new
round of stratum statistical work of the oil and gas area in Tarim Basin. It helps unify and
standardize the definitions and names and times of various stratigraphic units used for
production, scientific research, well position design, scientific research reports and
production statements, and eliminate the disorder and misunderstanding in using the
stratigraphic units by different companies, different authors and different results. It will
benefit the communications and research for geological exploration work and promote oil
and gas exploration and development in Tarim Basin.

Publication of this book enriches the paleontologic data of strata in Xinjiang and even
the whole nation and the world and is of important significance to the study of the
nationwide oil and gas areas and strata.

Zhang Shiben, Huang Zhibing, Li Meng, Du Pinde, Tan Zejin, Zhao Zhixin, Gao Qingin,
Wang Zhi and Yang Zhilin, from Exploration and Development Research Institute of Tarim
Oil Field Company participate in the special topics of stratum study under the key
scientific research project of the country’s “Ninth Five-Year Plan’-“Oil and Natural Gas
Exploration in Tarim Basin” and the research project of “Phanerozoic Eonothem in
covered area of Tarim Basin”. They also participate in formulation of this book. Zhu
Huaicheng, Geng Liangyu, Lu Huinan, Li Wenben, Wang Qifei, Peng Jinlan and Wang
Lan from Nanjing Institute of Geology and Paleontology, Chinese Academy of Sciences,
Wang Nianzhong and Wang Jungin from Institute of Vertebrate Paleozoology and
Paleoanthropology, Chinese Academy of Sciences, Liu Jingjiang, Zhang Jingzhou, Yu
Xingi and Liu Wanxiang from Exploration and Development Research Institute of Tarim
Oil Field Company, and Zhan Jiazhen and Tang Peng from Tarim Oil Field Paleontological
Laboratory of Exploration and Development Research Institute of Xinjiang Qil Field
Company also participate in the special topics of formation study under the key scientific
research project of the country’s “Ninth Five-Year Plan”--“Oil and Natural Gas Expioration
in Tarim Basin” -- and the research project of “Phanerozoic Eonothem in Areal Coverage
of Tarim Basin”.

The research results of this book are the teamwork of all above-mentioned research
personnel. Zhang Shiben and Huang Zhibing make final examination of the whole book.
Shortcomings may exist in this book owing to a large amount of research work.
Corrections are welcome.

The stratigraphic study project of Tarim Basin and the formulation of this book are
directly under guidance of Chief Geologist of PetroChina Jia Chengzao. Director and
deputy director of Exploration and Development Research Institute of Tarim Qil Field
Company Wang Zhaoming and Wang Qinghua as well as the leaders of Exploration
Department and Scientific Research Office also give a lot of help in formulation of this
book. Gratitude is extended to all of them.

Author
June 2003
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