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Preface

Jiyang depression is one of the richest petroleum exploration areas in China. Hydrocarbon has
been found in many series such as lower and upper Tertiary in Cenozoic, Mesozoic, Paleozoic,
Archaean, etc. With the advancement of petroleum exploration and development, exploration to
Tertiary, which was the major target series in past, enters a new stage in which the focus has
changed from structure reservoir to subtle reservoir. Its proven degree becomes high and explo-
ration becomes difficult. It is urgent to find new reserves since only Tertiary can’ t meet the re-
quirement of ” Stabling East and developing West” policy. As an important exploration field,
Buried hill has the characteristics of good reservoir forming conditions, great exploration poten-
tial, enrichment and high production. Although the exploration to buried hill reservoir has been
succeed in Rengiu in Jizhong depression and Qianmigiao in Huanghua depression in past, develop-
ment laws of diversity buried hill in fault depression basin and mechanism of reservoir forming are
not summarized further, especially reservoir forming mechanism of internal bed reservoir of the
buried hill. As a result, there are many problems which still are not been solved yet in the explo-
ration of buried hill reservoir.

(1) Theoretically, there is no systematic understanding on genesis, reservoir forming and
pool forming law of diversity buried hill in fault depression basin.

(O Dynamics mechanism of buried hill forming, distribution of buried hill belt, criterion of its
type classification;

@ Reservoir development and controlled factors of the buried hill, especially origin and distri-
bution of the internal bed reservoir;

®Pool forming mechanism and model of buried hills, especially forming mechanism of the
internal bed pool of buried hill.

(2) Technologically, there is no a set of special exploration technology for diversity buried
hill in fault depression basin and the key technology needs further study.

(DMathematical method of seismic data depth migration and geological model;

(@Migration imaging technology of steep buried hills in several 3D areas;

@ Drilling and testing technology to buried hills pool.

(3) Methodically, there is no systematic exploration idea and method for different types of
buried hill pool.

Technologists of multiple subjects, multiple professions and multiple levels in Shengli oilfield
work together to solve these problems. According to the exploration practice of buried hill in fault
depression basin, the development and evolution of buried hill are studied firstly. The coupling re-
lationship between origin of buried hill, reservoir forming and pool forming are studied secondly.
Finally, reservoir model is built. Through these research, the key theory and matching explo-
ration technologies are formed about diversity buried hill in fault depression basin. Major new the-

ories and technologies achieved are as follows:



(1) Theory of diversity buried hill in fault depression basin is put forward. origin-structure
classification of buried hill is built systematically in which buried hills can be divided into four
types, eight kinds.

(2) Buried hill belt is put forward firstly. Distribution model of buried hill belt in fault de-
pression basin is built and dynamical mechanism of different types of buried hill forming are stud-
ied. Buried hill belt is caused by tectonics of different stresses in various periods. There are differ-
ent belts in a buried hill and different types of buried hills are in different parts of basin. The dis-
tribution of buried hill belt is correspondent with the structure of fault depression basin.

(3) The theory of the internal bed pool forming of the buried hill is put forward for the first
time and pool model of diversity buried hill is built. These enrich and improve pool distribution
model in fault depression basin. It is pointed out that the development of internal reservoir is the
foundation for internal pool forming. The prerequisite of internal reservoir development is special
lithology and the key is coupling between lake level changes and tectonic subsidence.

(4) Diversity theory system of the buried hill in fault depression basin is formed including its
origin, types, reservoir, cap bed, oil-gas source, drainage system, pool type, fluid property, etc.

(5) Matching exploration technologies for buried hill and its exploration workflow is
formed.

These achievements are used widely in petroleum exploration of diversity buried hills in
Jiyang depression. Using these theories, Futai oilfield is found firstly, a breakthrough has been
made in exploration of Zhuanghai buried hills and Bonan deep buried hills secondly; reserves in
Guangrao, Chengbei 30 and Zhuangxi buried hills have been proven. Besides, it develops the in-
ternal bed pool in buried hills, thus it provided a new exploration field for sustained, stable devel-
opment in Shengli oilfield.

These achievements have an important guide and application value on the exploration of the
buried hill in the fault depression basin in the eastern of China. Also, it enriches and develops the
continental petroleum geology theory in China.

The geologic research level of the exploration on the diversity buried hill of ] iyang depression
is shown in this book. This book includes eight chapters according to the system structure of di-
versity buried hills.

Chapter One Discussing basic concept of the buried hills, reviewing hard exploration stage
and main achievements of the buried hills exploration in Jiyang depression.

Chapter Two Introducing regional structure, stratigraphy and evolution of sedimentary facies
in lower Paleozoic in Jiyang depression.

Chapter Three Putting forward the origin-structure classification of the buried hills, dis-
cussing evolution of the buried hill in Jiyang depression, diversity of the buried hills types and dis-
tribution belts of the buried hill.

Chapter Four Discussing reservoir development and its controlling factors in the buried hill,
building its distribution model, discussing forming and distribution of internal bed reservoir in
buried hills .

Chapter Five Discussing forming condition and pool forming mechanism of the buried hills



reservoir, building pool forming model of various types of buried hills.

Chapter Six Analyzing different types of typical pool.

Chapter Seven Introducing matching exploration technologies to buried hills and their appli-
cations from the aspects of identification of the buried hills, pool and oil formations.

Chapter Eight Expounding exploration methods for different types of buried hills pool, sum-
marizing exploration practice of the typical buried hills pool in Jiyang depression, discussing explo-
ration potential and direction of each buried hills.

This book is a summary of exploration practice experiences about the buried hills from several
generations of petroleum geologists. It is the fruit of hard work by many scientific and technical
researchers in Shengli oilfield. Many people participated in compiling this book, they are Qu
Shouli, Wang Yanguang, Yang Changchun, Xiao Huangin, Guo Rutai, Ma Lichi, Liu Chanhu,
Qiu Guigiang, Yu Jianguo, Song Mingshui, Lin Huixi, Li Kaimeng, Zhang Xiuzhi, Jiang
Suhua, Wang Xingmou, Liu Huaxia, Wang Yalin, Wang Jun, Sun Xinian, Sun Yi, Shi Dishi,
Wang Huaai, Wang Jufeng, Shi Jianzhong, Wei Yanping, Sun Honglei, etc. Mr. Pan Yuanlin
has given many constructive suggestions on this book. Many people provided materials for this
book such as Zong Guchong, Zhang Linye, Liu Shuhui, Zhao Minghai, Wang Xuejun, Xiang
Xiyong, Zhang Jiazhen, Sun Zhixin, Cai Juhong, Zhang Shoupeng, Wang Guangli, etc. We
should express our earnest thanks to all of them here.

Many problems need to be further studied because complex geological texture and its difficult
exploration of buried hills. Because of our limited level, there are maybe some shortcomings or

mistakes in this book. I would be appreciated for readers to correct and improve them.

Author
April, 2003
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