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Preface

China is one of the earliest countries which discover and use oil and natural gas. At about
100 or 200 B. C., oil was discovered in northern Shanxi province. Taken the “zhuotong jing”
technique that was created in China at A. D. 1100 as a sign, petroleum geology and exploration
in ancient China were once in a leading position in the world. However, in more than 70 years
from 1878 when new types of machines were firstly used to drill oil wells to 1949, Chinese
petroleum industry had been developed slowly, for example, only 169 wells in all was drilled,
and more than 2.7 million tons of crude oil were produced. The oil products needed in China
were basically imported from foreign countries. Thus, foreign experts given a very pessimistic e-
valuation to the petroleum resources of China, for example, they thought “lean oil in non-

marine”, “lean oil in China” and so on.

After the founding of the People’s Republic of China, as the broad petroleum staffs and
workers relied on the science, braved in practice, started in difficulties, and did pioneering
works in probing, this made oil industry coutinuously developed and strengthened. In 1950s,
Karamay oilfield in Xinjiang Uyger Autonomous Region, Lenhu oilfield in Qinhai province and so
on were successfully discovered in northwestern region, and oil explorations were developed pro-
gressively in northeastern region, northern region, southwestem region and so on in China. In
the early of 1960s, the conducted Daging batttle for oil was the major turn in the developing his-
tory of petroleum industry of our country. The victory of this battle brought about the basic self-
sufficient of the petroleum in our country, and it broke the inference of “China poor in oil” by
the found major non-marine oilfield. Thereafter oil exploration further extensively was carried
out, found one after another oilfield rich in reserves, such as Shengli, Dagang, Liaohe,
Huabei, Zhongyuan and so on. The crude oil was increased rapidly, and broken through 100
million tons in 1978. From then on, our country had entered the ranks of major oil producing
countries in the world. Since reform and opening up to the outside, the oil industry has gotten
into new development period that, the oil and natural gas exploration was comprehensively devel-
oped from land to offshore. Through the great amounts of exploration and development practices,
the theories of petroleum geology were continuously improved, simultaneously through worked
with foreign and imported new exploration technology and equipments, our exploration technolo-
gy and management approach international level. At that period, a series of exploration experi-
ences had been summarized which was suited to complex oil and natural gas accumulations of non-
marine deposits. The development of petroleurn science and technology at that period was the

fastest in more than 40 years.



Through arduous struggle and a large amounts of oil and natural gas exploration practices in
more than 40 years, 419 oilfields have been discovered in non-marine basins of our country, 32
oilfields of which are major oilfields of more than 3200 million tons in reserves. The major oil-
fields are widely dispersed over our country, from Tarim, Junggar, and Turpan-Hami basins lo-
cated over southern and northern of Tianshan mountain in western region, to Shanganning basin
in middle region, to Songliao, Bohai bay basins in eastern region and the continental shelf in the
South China Sea. In the basin type, major oilfields are distributed over the foreland basin and
the cratonic basin in middle and westem region or the rift basin in eastern region. In the geologic
age, major non-marine oilfields were discovered in Cenozoic, Mesozoic, Palaeozoic, and even
Proterozoic and Archaean. There are inherent laws in the formation and distribution of the major
non-marine oilfields in China. There are about five types of laws from the theoretical analysis of
petroleumsystem: (1) the central uplift type (bulge in sag), such as Daqing oilfield, Wenliu
oilfield. (2) arch drape anticline type, such as Gudao cilfield, Gudong oilfield. (3) the base-
ment buried hill type, such as Renqiu ocilfield. (4) the sag side ramp type, such as Shuguang-
Huanxiling oilfield. (5) the major sag lithology ocilfield type, such as Yushuling oilfield,
Chaoyanggou oilfield in Sanzhao sag. Through exploration practice and probing about 40 years, a
series of petroleum geologic theories with the non-marine characteristic of China have been estab-
lished. They include mainly: the theory of non-marine oil and natural gas formation, the theory
of Chinese oil and natural gas bearing basin type, the theory of complex oil and natural gas accu-
mulation provinces and the theory of coalbed resources, as well sa the depositional system of non-
marine lake basin, the theory and approach of reservoir evaluation and so on. The major oilfields
have been continuously discovered by using above theories to guide exploration practice, which
have made the oil production of our country increased steadily so that the oil production in 1995

reached more than 149 million tons.

The vast territory of our country is rich in oil and natural gas resources. According to the
second assessment result on resources of whole country, the total oil resources of whole nation is
94 billion tons. By the end of 1995, only the proved reserves in place have reached 17.4 billion
tons and the rate of proved resources in 18.5 per cent. The marine oil resources volume in the to-
tal oil resources are 24.6 billion tons, while the present proved reserves in place are merely 1250
million tons so that the rate of proved resources only account for S per cent. Thus, it needs us to

continue making great efforts so as to further discover more oil and natural gas fields.

The book “Major Non-marine Qilfields of China” has summarized the collective hardwork-
ing achievermnents of the broad masses of oil exploration researchers of our country for more than 40
years. The regularity analysis and summary to the formation and distribution of major oil and
natural gas fields discovered has been theoretically carried on by a group of famous geologists and
scientific and technical personal of every oilfield in China. It may say that the book represents the
level of modern petroleum geology. Of course, the technique and practice of exploration for oil

and natural gas in non-marine basins remains to be further developed. The theory of it still needs
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to be further perfected and improved. It is still necessary to more and still deeper carry on the sci-
entific research works to enhance and develop the theory and practice of petroleum geology of non-
marine. It is also the needs in China and the whole world to continuously open up new oil and

natural gas bearing basins of non-marine that finds more major oiliields in non-marine deposits.

Wang Tao
President of CNPC
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Introduction

The non-marine deposits of China are very famous in the world. From the Permian period of
the end of the Palaeozoic era on, the crust uplift of the northern China leads to a framework that
the southern China is in the sea and the northern in the land (they are called “Southern sea and
Northern land” for short). After the Indosinian movement in the early and middle Triassic peri-
od, the crustal raise causes the piece together of Yangtze plate and the northern continent of Chi-
na. As a result, the eastern China has already joined a piece of great continent and the situation
of Southern sea and Northern land has been replaced by the pattern of the differential of the East-
ern and the Western. Except for the Tethys of the southwestern China, the whole great Chinese
continent had formed the non-marine basins of Mesozoic era and Cenozoic era that spreaded all
over the place and in different sizes. Thus, major oilfields of China and absolute majority of oil

reserves are in the oil and natural gas bearing basins of Mesozoic era and Cenozoic era.

After the founding of People’s Republic of China, the work of petroleum exploration has de-
veloped vigorously. The whole country has drilled 33000 exploration wells and 160000 oil and
natural gas wells of other kinds. The length of seismic exploration of the whole country approxi-
mately equal to 3000000 kilometer. In 1955, our country discovered Karamay supergiant oilfield
in Junggar basin of Xinjiang Uyger Aotonomous Region for the first time. Then in September
1959, giant Daqing oilfield of world scale was discovered in Songliao basin. In the 1960s ~
1980s, numerous major non-marine oil and natural gas fields were discovered in northwestern re-
gion and offshore region of Bohai bay basin. Up to now, 32 major oilfields, each with over hun-
dred million ton reserves in place, whose reserves in place amount to 11.6 billion ton have been
discovered in seven large scale non-marine basins of China. One hundred and fourty-nine million
tons oil per year in whole country mainly comes from these 32 major oilfields. However, it is
necessary to recognize that geologic complex characters of non-marine oilfields in our country. Ba-
cause not only the massif of our country lies to the joint position of global geotectonic Indian plate,
Eurasian plate and Pacific plate where tectonic movements are violent, fractures are in growth
and the crust is broken, but also there is unstability of non-marine deposit and great change of
lithology and lithofacies in it, the oil and natural gas fields formed are relatively scattered and the
middle and small sized oilfields are in the majority. Among 419 discovered oilfields, there are on-
ly 32 major oilfields of hundred million ton reserves in place. They account merely for 7.6 per
cent in total oilfields, but their reserves occupy 76 per cent of the total. Thus, it will be an ex-
tremely important duty that summarizes the formation conditions and laws of major oilfields in

non-marine so as to guide oil and natural gas explorations of non-marine basins.



On the basis of objective practice in non-marine basins of China, We intend to divide non-
marine oilfields into five grades as follow: (1) giant cilfield: geological reserves is more than 1.5
billion tons, such as Daqing oilfield. (2) super oilfield: geological reserves is 0.5~1.5 billion
tons, such as Karamay oilfield as well as Shuguang-Huanxiling oilfield. (3) major oilfield: geo-
logical reserves is 0.1 ~ 0.5 billion tons, such as Renqiu, Shengtuo, Gudao, Wenliu oilfields
and so on in whole country amount to 29. (4) middle-sized oilfield: geological reserves is 0.01
~0.1 billion tons. There are 170 in whole country which accounts for 40.5 per cent of total oil-
fields  (5) small-sized oilfield: geological reserves is less than 0.01 billion tons, 217 in the

country which accounts for 52 per cent of total oilfields.

The major fields indicated in this book are such oilfields those geological reserves are more
than 0.1 billion tons. Considering oilfield control reserves and prognostic reserves as well as in fu-
ture oilfield rolling development, individual oilfield close to 0.1 billion tons of the proved geologi-
cal reserves are also included into major fields. Some oilfield examples in small sag, such as
Wangchang oilfield in Jianghan basin, Zhenwu oilfield in Subei basin which have relatively cen-
tralized reserves and have non-marine petroleum geologic characteristics will also be introduced in
section two of this book.

The book, “Major Non-marine Qilfields of China”, has systematically summarized the explo-
ration achievements for oil and natural gas in non-marine basins of cur country for more than 40
years. It also is the collective hardworking results of our staff and workers of petroleum profes-
sion for more than 40 years. In February 1992, China National Petroleum Corporation (CNPC)
delivered No. 94 document of CNPC to each oilfield. This decument required every oilfield to
summarize and compile “The Law and Exploration Experience of Major Non-marine Qilfields in
China”, and listed it into major scientific research project of the eighth five year plan. This book
was firstly accomplished and preliminary passed through checking and accepting in 1995. Then
by reading and editing for one year, it had been refined and improved on the basis of scientific re-
search reports, and finally, in November 1996, it was checked and accepted, finalized and de-
livered to the Petroleum Industry Press to be published and issued. This book includes two sec-
tions. The first section is general statement, that introduces the geological basis of the formation
of major non-marine oilfields, gives theoretical and regular summary of formation and distribution
of major oilfields in each oil and natural gas bearing basin and depression. This section includes 30
papers which were written by famous petroleum geologists of our country and chief geologists
from every oilfields. The second section is separate statement of major oilfields, that summarizes
the oilfield discovery history, oilfield geologic features, formation conditions and so on of 38 ma-
jor fields and characteristic non-marine oilfields in non-marine basins of China. The papers of this
section were written by the experienced experts of each oilfield. The preface of this book was
written by Wang Tao who is the president of CNPC. The photographs of major non-marine oil-
fields were selected and compiled by Zhang Wenzhao. The preface, introduction and contents
were translated into English by Xu Fengyin. This book was granted a large amounts of reading
and editing and organizing work by Chen Yongcai, Guan Defan, Kang Zhuling, Guan Zenmiao,
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Gao Penyong and Yang Xianyi during its reading and editing and publishing time. Here thanks
all of these experts for their help. Because the book “Major Non-marine Oilfields of China” is
strong in theory and technology and deals with a wide range of disciplines and technologies,
moreover, because of hurried time, insufficient experience and limited cultural level, there
might be mistake and inappropriate places in compiling and publishing, and we request the hon-

our of raising valuable suggestion by the reading public.

Zhang Wenzhao
30 Oct. 1996
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