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FOREWORD

The oil and gas resource is a matter that concerns the people’s livelihood and nation’s economy safety. At the
turn of century, the issue on resource prospects in China has drawn extensive attention and discussion . In view of the
politics , economics , science and technology , the importance should be attached the strategic plan of petroleum re-
sources and replacing energy.

As science — technicians, we should specifically analyze China’s tectonic evolution , and the formation , recon-
struction and hydrocarbon occurrence in China’s sedimentary basins to research and solve this issue.

In 1941 , Prof. Pan Zhongxiang put forward the theory of “oil generation in continental deposit ” , based on the
geologic conditions of continental deposit in China , which settled the theoretic foundation for oil and gas explorations
in China. After the arduous efforts of several generations , a number of significant discoveries have been made in Me-
sozoic and Cenozoic continental clastic basins , introducing the first blooming period of Chinese oil and gas exploration
and development . The annual oil production reaches to 167 million tons, ranking the fifth in the world. It should be
noted , however , that the exploration domains in pre — Cenozoic marine remnant basins are still vast, with a great pe-
troleum potential. Recent major discoveries , with the reserve class of 100 million oil equivalent tons , have been ob-
tained from the Paleozoic marine deposits in Eastern China’s Shengli oil field and Western China’s Tahe oil field,
which undoubtedly opens the prelude of the second blooming period of Chinese oil and gas exploration and develop-
ment.

“ The Petroleum Resources in China ” and “The Series Map of Petroleum Resource Prediction in China ” are the
products of prolonged exploration activities and research works by the scientists employed in Sinopec Star Petroleum
Corporation. These publications clearly describe the characteristics of basin formation, hydrocarbon generation and ac-
cumulation both in Chinese continental and marine deposits , and define the most promising targets for future Chinese
petroleum exploration , including the non — structural oil and gas pools in continental strata , the oil and gas resources
in marine strata and coal — derived oil and gas resources . Especially, these publication present the E & D strategy of
“stabilizing oil production and increasing gas production ” for future ten or more years , and make the forecast that
China’s oil and gas annual production might increase from 180 million tons and 80 billion m® to 200 million ton and 1
000 billion m’ respectively in 2010 — 2015 , which is the optimistic opinion provided on the basis of petroleum geology
conditions and exploratory development activities in China and is also an important answer for the development prospect
of China’s petroleum resources in new century.

Through the review of the difficult but successful process of petroleum geology research and exploration in China
in last century, I believe strongly that the second blooming period of Chinese petroleum exploration and development is
coming , while a new theory and a new techniques are constantly adopted in upstream oil and gas industry and much

more intensive exploration and thorough scientific research are conducted.

Academician, Academy of Science of China

14/10/2002
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FOREWORD

Petroleum & gas is a necessary and non — renewable resource for the existence and development of modern indus-
try & economy. It is also a badly - needed yet exiguous mineral resource in China, so we can’t talk about its impor-
tance enough more today .

Base on our country’s geologic conditions and exploration situation, ”The Petroleum Resources in China” and ”
The Series Map of Petroleum Resource Prediction in China” have made a macroscopic prediction about the potential of
petroleum & gas resources and exploration in China from the angle of theoretical innovation and advanced technology in
oil and gas industry. Their features are expressed in the following:

1. based on the geodynamics theory, the two reports have classified oil — and oil — contained basins in China,
discussed their structures and features of oil & petroleum system, and also expressed the correlation the geotectonic
features and oil and gas distribution, thus serving as a guideline to predict new regions, types and areas which are re-
lated with oil and gas prospects;

2. based on the theories of sediment and sequence formation, they have analyzed our country’s deposit basins of
various types, and thereupon discuss the types of non — conformation oil and gas pool, pool — forming conditions, their
distributing patterns, potentials and exploration and developmental prospects, characteristic of not only theoretical in-
novation but practical significance;

3. based on the setbacks and successes in our country’s research and exploration work of marine strata petroleum
and gas, the reports have analyzed marine strata hydrocarbon generation, pool - forming conditions and their distribut-
ing features. The discussion also involves the multi — periods of tectonically rebuilding effect of marine basins in Meso-
zoic and Paleozoic age, the complexity of oil and gas system and the importance of preserving conditions. They have
predicted marine strata petroleum prospects in China and provided a new vision for marine strata petrviowm caploration
in our country;

4. the reports have discussed hydrocarbon — generating and pool — forming theories in China’s continental clastic
basins, and the progress made in the researches of low ~ mature hydrocarbon & coal — derived hydrocarbon. The analy-
sis also includes the hydrocarbon — generating and pool — forming conditions in coal, oil and gas concomitant basins in
China, and the distributing features of low - mature hydrocarbon & coal — derived hydrocarbon., giving some direc-
tions for the expansion of continental oil and gas exploration to coal ~ deriving hydrocarbon and low — mature hydrocar-
bon areas in China, and

5. in terms of basic geo — petroleum conditions and resource potentials, the two reports have evaluated 125 de-
* posit basins at different levels in China and, in connection with the exploration advance and growing trends in our main
basins, put forward a strategic thought of ” stabilizing oil production and increasing gas output” from a nationwide an-
gle, making a prediction of a progressive annual output of 180 — 200 million tons of oil and 100 billion cubic meters of
gas in 2010 — 2015. The research results provides a significant reference for making medium and long - term oil &
gas exploration and development plans in China.

To my mind, this monograph, together with” The Series Map of Petroleum Resource Prediction in China” , is a
excellent research result which is characterized by a combination of theory with practice, a close connection with our
country’s oil exploration situation and very high academic and practical values. They are abundant in content and well
— grounded in evidence. They show a novel conception in the area and give a panoramic consideration to its research
topic, explaining to us how research work serves our economy and society .

I take it a honor to recommend them to our friends in academia, economic and technological circles.

Liu baojun

Academician, Academy of Science of China

16/08/2001
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FOREWORD

Petroleum is and important resource in relation to the national economic safety.In the early new
centurey , the problem about the potential of oil & gas resource and the prospect of exploitaion and de-
velopment has been a hot point in the field such as petroleum, economy and academy because of the fast
increasing demand to petroleum as a result of the national economic development, The publishing of re-
searching result about oil & gas resource forecasting affirmly is an important contribute of the science &
technology worker in CNSPC.

The research result has roundly and synthetically generalized the theory and the progress of oil &
gas exploitation and development in our country.On the base of thorough analysis to oil & gas resource
condition of main basin in china,it has systematically and macroscopically forecasted the resource po-
tential in oil & gas field of marine phase,non — structure of land phase, gas from coal and lowerly ma-
ture oil & gas from the point of morden oil & gas geologic theory and technologic devolopment. Especial-
ly,the good appraise to oil & gas resource potential and the exploiting prospect of Tertiary and lower
Tertiary in the seashore of china ahould be attached importance to petroleum field.

The developing thought of stabiloizing oil and increasing gas which the research result has put and
the advice about building two new great oil & gas field which can produce annually 50 million ton crude
oil within 10 to 15 years in Xinjiang region and seashore bear a foresight.In possesses important refer-
ring worthiness to tatic programming and arrangement of exploitation and development.

As an old marin oil worker,in order to promote each other I recommend the treatise of Oil & gas
resource of china and A series assessment map of oil & gas resource in china.

Jin Qinghuan Academician of The Academy of Engineering of China

04/09/2001
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Introduction

Petroleum is a commodity and also is an important non — renewable strategic resource. The assess-
ment and prediction of petroleum resources is not only related to development of petroleum E&D activi-
ties but also influence the development of national economy and safety of national defense .

In the early 1950s, the discussion on the development of man — made oil or natural oil is essential-
ly the first strategic debate regarding the resource prediction and decision in China . It is resulted in es-
tablishing the development policy of natural oil and the “ strategic eastward move ~ plan of oil explora-
tion , which lead to the discoveries of Daqing , Shengli , Liaohe, Huabei and Dagang giant oil ( —
gas)and gas fields . In 1978, China’s annual oil output reached 100 million tons , ranking among the
powerful oil — producing countries of the world .

In the early 1980’s , the national key strategy research project of “ the 2000 in China ” was set
up in order to formulate the 15 — year development plan of national economy , in which the argument
concerning the projected goal of China’s annual oil output became another important discussion of Chi-
na’s oil resource strategy . Based on the result of the first round of national petroleum resource assess-
ment . Mr. Yangpu , the director of the Bureau of Petroleum Geology and Marine Geology , the Minis-
try of Geology and Mineral Resources , was in charge of the argument of China’s oil and gas resources
in 2000 ” and proposed the suggestion that China’s projected goal of oil annual output in 2000 might be
200 million tons . This suggestion was adopted in the 15 — year development plan of national economy
permitted by National People’s Congress in 1985 , avoiding the blindness in “ oil annual goal of 400
million ton ” . In the 1980’ s, the annual oil in place reserve addition fluctuated 500 million tons in
light of inadequate exploration activity , with a very low reserve — production ratio. In the 1990’s, the
annual oil in place reserve addition and oil output reached about 700 million tons and 160 million tons
respectively in light of increased exploration activities and application of new petroleum geology theory
and E&D technology , with a stable but low — rate increase trend in oil reserve and production. Since
1993, however, China became an oil net import country along with national economy advances and rap-
id oil demand increase. In 2000, China’s oil import has reached as high as more than 69 million tons
. Tt is the serious situation faced with the China’s petroleum exploration and development in the begin-
ning of the 21st century.

Therefore, the evaluation and prediction of future petroleum resource potentials and exploration
prospects in China has a very important strategic significance . It is estimated from the second round of

national oil and gas resource assessment in 1991—1995 , charged by the former Ministry of Oil Indus-
X



try, that China’s total oil in place resource is 94 billion tons , laying a sound foundation for national oil
and gas resource assessment . In the same period , the ranking assessment and optimistic prediction on
petroleum resource prospects in China were also made from “ the Series Map of Petroleum Geology
Evaluation in China ” edited by the former Ministry of Geology and Mineral Resource , in which 488
basins were covered and 10 new exploration target areas were selected based on the classification and
resource evaluation of more than 100 petroliferous basins . In addition, it is estimated from the national
key scientific project on natural gas resources that China’s total natural gas resource is 38 ~ 43 trillion
cubic meters .

During the period of 1996—2000 , the China National Petroleum Corporation ( CNPC ), China
Petroleum and Chemical Corporation ( SINOPEC ) and China National Offshore Oil Corporation (CNO-
OC) conducted the third round of national oil and gas resource assessment on their key basins and ex-
ploratory regions . In the same period , the research project of a new round of “Prediction and Mapping
of China’s Oil and Gas Resources ” was established by the former National Star Petroleum Corporation
in order to make a regional prediction on the China’s petroleum resource distribution and exploration
prospect in the beginning of the 21st century and to provide the suggestions on the strategic selection of
exploratory regions. This project was under taken by the former Institute of Petroleum Exploration , the
National Star Petroleum Corporation ( lately renamed by the Jingzhou Institute of Frontier Petroleum Ex-
ploration , SINOPEC Exploration & Production Research Institute) . Under the direct guidance of the
Corporation leaders , the project team , which is composed of highly — trained and experienced scientif-
ic staff and chaired by Prof. Yi Ronglong and Prof. Shu Wenpei , carried out a systematic investigation
and study of petroleum exploration and research data in China in the period of 4 years. Its main results
are “ The Series Map in China’s Petroleum Resources” ( 7 sheets,1: 4,000,000 ) and the research
report on China’s petroleum resource prediction .

In general , the book summarize the results , predictions and suggestions of the project “ the Pre-
diction and Mapping of Petroleum Resources in China ” . Its publication is expected to exchange and
discuss our understanding with the colleagues of learned society , and to promote jointly the develop-
ment of petroleum exploration and geology theory in China.

The research theme of this project is the China’s petroleum basin analyses , new petroleum explo-
ration domains and their resource potentials . The research report defines and describes the framework
and evolution in China plate tectonics ; prototype and reworked processes of Chinese petroleum basins
and their petroleum systems ; advances in the fields of basin — forming theory, hydrocarbon — generative
theory , pool — forming theory progresses in Chinese marine strata ; distribution and potential of petro-
leum resources in Chinese marine strata ; basic theory of China’s continental oil and gas resources and
research advances in the fields of low — mature hydrocarbon and coal — derived hydrocarbon ; distribu-

tion and potential of petroleum resources in continental strata ; three new domains of continental oil —
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gas exploration and development ( i.e. the non - structural oil and gas pool domain , low — mature oil
and gas domain and coal — derived oil and gas domain ) and their resource distribution and potentials ;
resource evaluation and ranking of petroleum basins in China ; exploration status and resource potentials
of major petroleum basins in China.

It is estimated from the study of this project that the total oil resource in China is 105.1 billion
tons , with 20% of reserve — resource ratio . In the coming 10 years , a slowly increasing trend of oil
annual reserve and production will be kept up . The total natural gas resource is estimated to be 54 tril-
lion cubic meters but accumulative proven natural gas in place reserve is only 3,198 billion cubic
meters ( including dissolved gas ) , with a very low reserve — resource ratio . In recent years , the an-
nually proven natural gas reserve addition is 100 billion meters , with a great potential of reserve and
production increase. Moreover, it is indicated from many research projects that Chinese coal bed gas
resource is estimated to be 20 ~ 30 trillion cubic meters, which is an other potential exploration doma-
in.

It is worthy of attention that large reserves are being found in Xinjiang and offshore areas , which
might be expected to be two new prolific regions with an annual production capacity of 50 million tons of
oil equivalent . In addition , some breakthroughs in oil and gas exploration have been continuously
made in Songliao , Pohai Gulf , Ordos and Sichuan basins . As a result , a low but stable increase goal
in China’s oil — gas production and reserves can be achieved . Such plan can be constructed that the
China’s annual oil and natural gas productions will increase progressively from 180 million tons and 80
billion cubic meters to 200 million tons and 100 billion cubic meters respectively during the period of
2010 - 2015 .

In this book, the preface is written by Zhou Yuqi, Chapter I by Li Jinguang , Chapter II by Xiong
Yongxu , Huang Zeguang , Chapter IIl by Wu Jincai, Xiong Yongxu and Yi Ronglong, Chapter IV by
Yi Ronglong, Huang Zeguang and Shu Wenpei, Chapter V by Huang Zeguang and Xu Hongjie, Chap-
ter VI VI by Shu Wenpei and Yu Qixiang, Chapter VIII by Yi Ronglong, Shu Wenpei and He Zhil-
iang , Chapter IX by Lin Zongman, Jiang Shengbang , Chapter X by Huang Zeguang and Lin Zong-
man, Chapter XI by He Zhiliang , Chapter XII by Lin Zongman and Yi Ronglong , Chapter XIII by
Yan Xiugang , Chapter XIV by Shao Hongliang, Liu Jishun and Yu Qixiang, Chapter XV by , Yi
Ronglong, Huang Zeguang and Shao Hongliang, Conclusions by Zhou Yuqi and Yi Ronglong . Yi
Ronglong is responsible for reviewing the entire manuscript of the book. Zhou Yugqi is in charge of the
examination and approval of the book. Cheng Yuhua , Tang Huimin , Hang Xiuju, Li Yan , Jiao
Hongyan and Song Xin assisted- with computer — made map for this book.

Some important problems of petroleum theory , however , remain to be studied because of author’
s limited knowledge and uncompleted data collection . The deductions on new petroleum exploration do-

mains and the predictions on petroleum exploration and development prospects in China might be modi-
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