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Preface

Liaohe Depression is a famous continental petroleum — rich depression in China, even in the
whole world. It is called by geological workers as “The Grand Garden of Petroleum Geology” for its
complicated geological conditions.

Since Liaohe Oilfield was put into oil and gas exploration 40 years ago, generations of geological
researchers have conducted a series of petroleum geology researches to fulfill the requirement of oil
and gas exploration. By doing this, they had better understanding of the geological characteristics
underground and gained a lot of research results, which played an important role in keeping a stable
output as well in increasing the output. What’ s more, they accumulated rich research data and ex-
perience.

Young scholars in sedimentology , takiﬁg the author for an example, have been working hard
being engaged in researches on oil and gas reservoirs. Then they apply timely what they have a-
chieved to the practical exploration and development for oil and gas, and obtain good research and
application results. The contribution of reservoir research can be found in all the important discover-
ies in Liaohe Oilfield. Their research results have won many prizes and many have been published in
professional journals and academic conferences.

We can easily see from the book that the author works hard and carefully. They acquire rich
and accurate information based on carrying out a great deal of observation and researches of rock
core and core sections. Besides, they master abundant relative theories and hands - on experience.

Integrating macro with micro features of clastic reservoirs, sedimentation with diagenesis, re-
search with practice, this painstakingly compiled book systematically reflects the characteristics of
Paleogene clastic reservoirs in Liache Depression and the general features of continental dustpan —
like petroleum — rich depression. It could be regarded as a representative work in Bohai Bay area, e-
ven in the whol€ east part of China. The pictures carefully selected in the book also have strong rep-
resentative and systematic functions.

For the oilfields under fine exploration, the continental basins are more and more important for
the exploration of lithologiq oil & gas reservoirs, especially when the research of reservoir is playing
a more and more important role in the exploration for oil and gas at present. So the writing of the
book is of great historic and practical significance. I would like to recommend the book to petroleum
workers and people work in relevant areas. I believe the publication of the book, which combines
the efforts of many researchers, will be of great value to the researchers engaged in exploration and

development for oil and gas, and will also be helpful to your work.

Jia Chengzao
April 2nd, 2007
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Foreword

Located at the downstream plain of Liaohe River in the mid — south of Liaoning Province, Liao-
he Depression is surrounded by mountains to the north, east and west, with Liaodong Bay lying to
the south. This is a land of milk and honey thanks to the developed aquaculture industry, endless
reed and rice fields. Besides, the transportation is convenient with several railways and expressways
shuttle to and fro here, such as Shenyang — Shanhaiguan, Shenyang — Dalian, and Goubangzi — Hai-
cheng railways, Beijing — Shenyang, Shenyang — Dalian, and Panjin — Haicheng — Yingkou express-
ways. Panjin City, where the headquarter of famous Liaohe Oilfield is located, is also in this rich
and flourishing place.

Liaohe Oilfield is the third largest one in China, with its maximum annual crude production be-
ing 1552 x 10° t in 1995. At present, the relatively stable output is 1200 x 10°t each year. Most of
the crude comes from the paleogene clastic oil & gas reservoirs of Liaohe Depression, while some are
from Archean metamorphic rocks, Proterozoic carbonate rocks, quariz rocks, Mesozoic volcanic
rocks, clastic rock, Paleogene volcanic rocks and carbonate rocks.

The more exploration people do to hydrocarbon reservoirs, the more they realize how important
it 1s to research them. In particular, people in recent years pay more and more attention to the ex-
ploration of lithologic reservoirs. Therefore, the research on reservoirs, especially the clastic reser-
voirs , becomes more and more important. Clastic reservoirs not only affect the exploration and devel-
opment of hydrocarbon reservoirs, but also help to find out the rules of how hydrocarbon reservoirs
are generated and distributed. What$ more, it is of great importance to rich and develop geological
theories.

Since the very beginning of exploring Liaohe Oilfield, some senior and respectable sedimentary
reservoir experts like Xue Shuhao, Qiu Yunzhen, Jin Wanlian, Yan Huo, and Li Yingxian have
conducted research on sedimentary reservoirs carefully and have achieved a lot. So hydrocarbon res-
ervoirs have become more and more familiar to us in the past 40 years of exploration. Especially in
recent 10 years, researchers have laid more emphasis on micro — research while continuing macro —
research. They have obtained dozens of high — level achievements and won several Awards for Sci-
ence and Technology Advancement. Among them, Comprehensive Evaluation on Paleogene in Liaohe
Depression won the third prize in 1995 awarded by CNPC. They also published books like Album of
Paleogene Sedimentary in Liaohe Depression and Album of Metamorphic and Volcanic Reservoirs in Li-
aohe Depression. Besides, many of their academic essays won prizes at the “National Conference on
Sedimentology and Lithofacies Paleogeography” which contributed a lot to the exploration and devel-
opment for oil and gas. With more attention from the leaders, more people are joining in, more
funds is given, more improvement in research means, test ways and methods, the research has
gained great progress, and the study of clastic reservoirs has advanced a lot. Those rich research in-
formation, research results and research experience lay a solid theoretical and practical foundation
for this book.

The book, based on the Album of the Paleogene Clastic Reservoirs in Liaohe Depression
(1993), combines the results of The Diagenesis of Sandstones of Dongying Formation in The South
Liaoning Area and Its Effect on Reservoirs (1992), Study on the Diagenesis of Paleogene Sandstone



Reservoirs in Liaohe Depression (1994) , Comprehensive Study of the Deep Petroleum Geology of Liao-
he Basin (1996) , Evaluation on the Paleogene Regional Reservoir in Liaohe Basin (1997) , Compre-
hensive Study of Petroleum Geology and Evaluation on Targets of Exploration in Liaohe Beach Area
(1998) , Research on the Forming Conditions of Multiple Oil — Gas Accumulation Belt and the Accu-
mulated Law in Hainan — Yuedong Area (1999) , Petroleum Geology of the Beach Area North of Lia-
odong Bay (2000) etc.. The book also absorbs and benefits from other researchers” research a-
chievements in the past years.

The book contains 9 chapters. Chapter 1 and 2 outline the structural and sedimentary back-
grounds and the overall reservoir characteristics of Liache Depression. Chapter 3 and 4 make a full
analysis of different pore types of Paleogene clastic reservoirs and their evolution as well as structural
characteristics. Chapter 5 and 6, though mainly focusing on micro — research, combine the macro —
research with the micro — research and explain the forming conditions, reservoir properties and evo-
lution characteristics of clastic reservoirs under the effect of sedimentation and diagenesis. Chapter 7
and 8 briefly describes the clay minerals, reservoir properties and reservoir heterogeneity. And the
last chapter, Chapter 9 analyzes the genesis of high — quality reservoirs and their oil — gas — bearing
characteristics, and briefly indicates the potential of exploration for oil and gas.

The book provides readers with a thorough and comprehensive understanding of Paleogene clas-
tic reservoirs in Liaohe Depression. The pictures selected in the book are mainly about rock section
and casting body slice taken under a microscope, together with some pictures about rock core, cath-
odoluminescence images, scanning electron micrograph photos and rock fluorescent photos, which
are highly typical and systematic.

The book is a crystallization of collective wisdom and hard work, an epitome of the research re-
sults of clastic reservoirs in Liaohe Oilfield. It reflects to some extent the present situation of clastic
reservoir research in Liaohe Oilfield. It not merely depicts completely and exactly the characteristics
of Paleogene clastic reservoirs in Liaohe Depression, but also manifests the general features of conti-
nental dustpan — like petroleum - rich sags. To sum up, it may be regarded as a representative work
in the whole Bohai Bay area.

The book benefits from the work of Liu Min, Li Yingxian, Xu Bingao, Huang Yi, Wei Xi, Tao
Yongchun, et al.

I would like to acknowledge senior engineers Wang Yulong, Yan Shiyong and Niu Zhongren of
Liaohe Oilfield and Professor Zhu Xiaomin of China University of Petroleum for their generous help.
My gratitude is also to the Geology Research Lab and Development Lab of Exploration and Exploita-
tion of Liaohe Oilfield. I cannot fully express my thanks to senior engineer Wang Yulong for his con-
scientious and patience which contributes greatly to the book.

I wish that the book could provide all the readers a kind of reference, especially in the explora-
tion of lithologic hydrocarbon reservoirs. I will be gratified if the book can be of any help.

I should point out that due to limitations of information, reservoirs more than 4000 meters deep
need more complete study. At the same time, there are of course not without error and oversights. I
sincerely hope that readers can kindly share any comments and suggestions.

The authors
February, 2007
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