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PREFACE

China has rich resources of petroleum and natural gas. More than 900 years ago, Shen
Kuo . (1031-1095 A. D. ) , a great scientist of the Song dynasty, created the word “Shiyou
(Petroleum ) " for the first time, and he reached a scientific conclusion that “petroleum is lying
underground in enormous quantities.” China’s ingenious people also have a long history of
developing and utilizing oil and gas. As early as the Han dynasty, 2000 years ago, Chinese
people had drilled wells to recover natural gas as the fuel material for making salt in Sichuan.

The modern Chinese petroleum industry started from 1878. In 1887, a mineral—oil de-
partment was set up to manage oil and gas resource in Taiwan province. The Chinese petrol-
eum industry, however, developed very slowly and with terrible difficulties, due to thousands
of years of feudalism and a century of aggression from imperialist countries. By 1949, the an-
nual output of crude oil was only 120000 tons (876000 barrels) .

After the founding of the People’s Republic of China, the national petroleum industry
has been rapidly developed. Over 36 years, a large scale oil and gas exploration was imple-
mented in both compressive depressions in the west and rift basins in the east. The work in-
cluded more than one million kilometers of seismic line and over 60000 wildcat and produc-
tion wells. More than 200 oil and gas fields have been discovered in 17 provinces, municipali-
ties and autonomous regions including Daqing’s giant oil field and Rengiu’s buried hill oil
field. Up to now, China has 16 large oil and gas industry bases. In 1987, annual oil production
reached 134 million tons (987. 2 million barrels) , and China became the fourth biggest oil
production country in the world.

Unlike that from other oil production countries, most of the oil recovered in China is
from nonmarine sedimentary rocks. This proves that continental source rocks can generate
large amounts of hydrocarbon to form big oil and gas fields as well as big oilgas provinces.

In the past 36 years, most of our exploration has been on Meso—Cenozoic oil bearing ba-
sins. These basins in China have special characteristics, that is, they are all continental
sedimentary basins and most of them superimposed on Paleozoic marine sedimentary basins
to form complex oil and gas bearing basins, in which there are rich oil and gas resources.

We have discovered a large amount of oil and gas reserves, and have gained enormous
experience and a great deal of useful petroleum geological data on the exploration of conti-
nental oil and gas fields. We have developed a series of methods and theory of petroleum ge-
ology. including the transformation from continental organic matter to hydrocarbons,
lacustrine sedimentary systems, composite oil and gas accumulations and the evaluation of oil
and gas resources, etc. In addition, we have rich experience in exploring and developing
fractrued oil and gas fields in marine carbonate rocks.

“Petroleum Geology of China”is a series about the prastice and experience of exploration
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in China. It contains petroleum geological data and knowledge from all the main oil and gas
basins and areas favourable for exploration both on—shore and off—shore. It is the first series
to publish systematically this type of works covering the history and results of China’s petrol-
eum exploration since the founding of the People’s Republic of China, and it will show the
great achievements of the oil and gas exploration of our country.

Some large areas in oil and gas bearing basins in China have not still been developed. The
publication of “Petroleum Geology of China” will be of great help in discovering new oil and
gas bearing areas through the utilization of the knowledge and experience we have obtained.
It also will be of a great value for the further development of petroleum and natural gas indus-
try and technology of petroleum geology of our country.

Based on the administrative regions in which oil fields, exploration bureau and petroleum
companies are located, and taking into consideration of geological tectonic units, “Petroleum
Geology of China”is divided into 16 volumes, as follows: ’

Vol. 1. Introduction

Vol. 2. Dagqing, Jilin Oil Field

Vol. 3. Liaohe Oil Field

Vol. 4. Dagang Oil Field

Vol. 5. Huabei Oil Field

Vol. 6. Shengli Oil Field

Vol. 7. Zhongyuan, Nanyang Oil Field

Vol. 8. Jiangsu—Zhejiang—Anhui and Fujian

Vol. 9. Jianghan Oil Field

Vol. 10. Sichuan Oil &Gas Field

Vol. 11. Yunnan—Guizhou—Guangxi

Vol. 12. Changqing Qil Field

Vol. 13. Yumen Qil Field -

Vol. 14. Qinghai—Tibet

Vol. 15. Xinjiang

Vol. 16. Oil &Gas Bearing Areas on the Continental Shelf and Its Neighbouring Re-
gions

“Petroleum Geology of China”, compiled by scientists and experts from many depart-
ments all over the country, is a fruit of collective efforts. In the course of compilation and
publication, we have had much help and support provided by the leaders of the Ministry of
Petroleum Industry and its departments, the Research Institute of Petroleum Exploration
& Development, and Petroleum Industry Press. We wish to acknowledge our deep gratitudes
to all people and organizations which joined in and supported the work here.

Although each volume has its own emphasis due to the different exploration history and
geological conditions of each basin ( region) , they all try to give readers clear and reliable
information and views of the characteristics of the regional and petroleum geology, and will
be added to and enhanced as exploration and scientific knowledge improves.

Editorial Committee of “Petroleum Geology of China”
Beijing, P.R.C., 1987.

— 0 —



CONTENTS

PART ] JIYANG DEPRESSION

1. General Situation
1.1 Geography
1.2 Hydrocarbon Exploration
2. Historical Review of Exploration
2.1 Regional Reconnaissance Period of North China Plain
2.2 Exploration Period of Jiyang Depression
3. Stratigraphy
3.1 Archaeozoic
3.2 Paleozoic
3.3 Mesozoic
3.4 Cenozoic Tertiary
3.5 Cenozoic Quaternary
4. Tectonics
4.1 Tectonic Setting
4.2 Divisions of Tectono—Stratigraphic Units and Tectonic Movement Phases
4.3 Tectonic Characteristics
4.4 Divisions of Tectonic Elements
4.5 Relationships between Tectonics and Hydrocarbon Distribution
5. Sedimentary Facies
5.1 General Situation of Paleozoic and Mesozoic Sedimentary Facies
5.2 Sedimentary Facies of Paleogene Eocene Kong Dian Formation
5.3 Sedimentary Facies of Eocene Es, and Distribution of Reef Carbonate Facies
5.4 Sedimentary Facies of Oligocene Es; and Distribution of Sandy Conglomerate Bodies
5.5 Sedimentary Facies of Oligocene Es, and Distribution of Sandy Conglomerate Bodies
5.6 Sedimentary Facies of Oligocene Es, and Distribution of Grainstone Carbonate
5.7 Sedimentary Facies of Oligocene Dong Ying Formation
5.8 Sedimentary Facies of Miocene Guan Tao Formation
6. Hydrocarbon Generation
6.1 The Physical Properties of Crude Oil
6.2 The Geochemical Behavior of Crude Oil
6.3 Classifications of Crude Oil and Analysis of Its Sources
6.4 Lower Tertiary Source Beds
6.5 Thermal Evolutions of Organic Matter
6.6 Migration and Accumulations of Oil and Gas




7. Reservoir Rocks
7.1 Tertiary Clastic Rocks
7.2 Lower Tertiary Carbonate Rocks of Lacustrine Facies
7.3 Lower Paleozoic Carbonate Rocks
7.4 Archaeozoic Metamorphic Rocks
7.5 Mesozoic and Cenozoic Igneous Rocks
8. Hydrogeology
8.1 Divisions of Aquiferous Sequence and Division of Hydrogeologic Period and
Hydrogeochemical Action Periods
8.2 The Formation History of Aquiferous Sequeence, Characterisitics of
Hydrochemistry and Relationship with Hydrocarbon Accumulation
. 8.3 General Situation of Hydrodynamic Conditions of Underground Water in Deep
Formations
8.4 Geothermal Resources
9. Oil—gas Pools
9.1 Division Principles of Trap and Oil—gas Pool Types
9.2 Types of Oil and Gas Pools
9.3 Fundmental Conditions of Formations of Oil-—gas pools
9.4 Characteristics of Hydrocarbon Distribution
9.5 Regularity of Hydrocarbon Accumulation
10. Natural Gas
10.1 Geological Background of Gas Pool—forming
10.2 Pool—forming Model of Natural Gas, Types of Gas Pools And Its Distribution
10.3 Prediction of Natural Gas Resources
11. Geology of Oil and Gas Fields
11.1 Large Oilfields in High Watercut Period
11.2 Viscous Oil—gas Fields of Loose Sandstone
11.3 Complex Fault Block Oil—gas Fields
11.4 Low Permeability Oilfields
11.5 High Viscousity Oilfields Recovered by Thermal
11.6 Special Reservoir Rock Oilfields
12. Evaluations for Oil and Gas Resources and Prospect for Exploration
12.1 Predictions of Petroleum Resources in Jiyang Depression
12.2 Exploration Direction of Jiyang Depression

PART I SURROUNDING DEPRESSIONS

1. Chang Wei Depression
1.1 Wei Bei Sag
1.2 Other Sags

2. Lin Qing Depression



2.1 Shen Xian Sags
2.2 De Zhou—Guan Xian Sag
3. Jiao Lai Depression
3.1 General Situation
3.2 Petroleum Geology Features
3.3 Analysis of Oil—gas—bearing Potential
4. Sag in the Southwestern Shandong Province
4.1 General Situation
4.2 Petroleum Geology Features
4.3 Evaluations of Oil—gas—bearing Potential




