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Proface

The Book series on Petroleum exploration in the Tarim Basin, which is a set of ten vol-
umes, has finally been publicly available. It is the result of a collective effort of petroleum
geologists from all over the country. It is also the fruit of hard working of the editors of

Petroleum Industry Press.

The publication of this series is a big event in the history of oil and gas exploration in the
Tarim Basin. It will certainly bring great attention and interests to the petroleum geological

domains both at home and abroad.

The development of o0il and gas industry of the new-born China (after 1949) was first con-
centrated in the west of the country. The discovery of the Daqing oil field at the end of 1950°s
marked the eastward shifting of the Chinese oil and gas exploration strategy. It was followed
by the great discoveries of a series of oil and gas fields in the Bohai Bay Basin. China’s annu-
al oil productivity has reached a level of over 100 million tons which has made China one of
the major oil-producing countries in the world. Towards the end of the 1980s, there had
been continuous new discoveries during the oil and gas exploration in the Tarim Basin, Xin-
jlang. People refocused their attention to the western area of the country and were looking
forward to finding big oil and gas fields. In April 1989, under the permission of the State
Council, the China National Petroleum Corporation organized a campaign for oil in the Tarim
Basin, which advanced a brave step for the beginning of a full-scale exploration in the Tarim

Basin.

Started from 1981, oil and gas exploration in the Tarim Basin has already been going on
over 10 years. Because of various reasons, the exploration experienced many times "start and
stop” circles during which abundant information, experiences and lessons have been accumu-
lated. The current campaign is just based on the substantial achievements gained by
petroleum geologists from Xinjiang who have worked for the last 30 years in the field doing
the basic geological survey, and by workers from the Oil Geophysical Prospecting Bureau,
who have, for the last 10 years, entered into the desert for oil exploration. For the last 4
years, a great deal of work have been done and regional exploration has been extended to a
large area. It is not excessive to say that the exploration achievements and the deepening of

cognition in this four years can not be matched by those gained through last few decades.

During the last 4 years, 6 big to medium-sized oil and gas fields and 20 industrial oil and
gas-bearing structures have been verified. A series of highly productive oil and gas fields

have been revealed in the Mesozoic in Lunnan area, the northern part of the Tarim Basin. A



highly productive oil field, the Donghetang Oil sandstones in the land of China., The current-
ly deepest-burred (5553 meters) oil pool in China has been located in Ordovician carbonate
rocks in the Yingmaili region. High-yielding gas accumulation belts have been discovered in
Tertiary and Cretaceous in the Luntai fracture-uplifted zone. Discoveries of high petroleum-
vielding buried hill reservoirs and a 100 million ton-sized oil field in Carboniferous marine
sandstones have been made for the first time in the interior of the Taklimakan Desert. Cur-
rently,ascertained oil and gas resources in the Tarim Basin are capable of satisfying an annu-
al production of 5 million tons crude oil and 600 million cubic meters gas during the "Eighth

five-year” period.
y P

It has been proven by practice that the Tarim Basin is very rich in oil and gas resources. It
is one of the three basins in China which have been predicted to have oil and gas resources
over 10 billion tons. Over billions tons of oil and gas reserves have been found in the other
two basins —the Songliao Basin and the Bohai Bay Basin. There is no doubt for petroleum
geologists both at home and abroad that big oil and gas fields can certainly be found in the

Tarim Basin.

On the other hand, the geological conditions of the Tarim Basin are extremely complicat-

ed. The complications are reflected in the following areas;

The Tarim Basin is different from the non-marine Mesozoic and Cenozoic oil and gas-bear-
ing basins in the east of the country,from the marine Paleozoic gas-producing and the non-
marine Mesozoic oil-yielding Sichuan Basin and Erdos Basin in the center of the country. It is
also different from the oil and gas bearing non-marine basins in the west of the country, such
as the Junggar, Turpan and Qaidam Basins. It is the only oil and gas-bearing basin in the
country that contains oil and gas fields with mainly being marine origin, and with the crude

oil being a mixture of multiple sources and multiple stages.

The Tarim Basin is not a simple basin with a single developing circle, but a big complex
superimposed basin pieced together of many original basins of different periods. Its sedimen-

tation and depression centers were also experienced migrations many times.

The basin had a long history of development. From Sinian to Quaternary, it went through
many times of elevation. The large number of regional unconformity surfaces existing in the
basin can hardly be found in anywhere else of the country. The basin experienced several
times "seesawing” movements of reverse elevation and depression. The high degree of neo-
tectomc movements in the basin is also scarce in other parts of the country. This further

complicated the situation of oil and gas migration and redistribution.

The scale of structural movements in some parts of the basin is small, but the variation of



seismic velocity in the center of the basin is the greatest in the country. This has brought

many difficulties for the accurate outlining of structures in the basin.

The distribution of fissures and pores in the carbonate reservoirs is extremely heteroge-
neous. [t is very difficult, with well-logging, to accurately determine the nature of fluids.
The highly mineralized formation water in the basin has made the discrimination of oil-bear-

ing horizons with ultra-low resistivity extremely uneasy.

The oil and gas-bearing horizons are located deep under the surface; the depths reach more
than 3600 meters and 4500 meters in different areas, with the deepest being 6000 meters.
The stratigraphy of the basin is very complicated. High pressure saline aquifers, gypsum
layers, salt horizons, less compacted mudstone and fractured volcanic rocks are widely dis-
tributed. There is a complex oil,gas and water relation. Many types of oil-gas-water system
can be encountered often in one well. All these have brought much harsher terms to the seis-

mic, drilling, well logging, testing technologies.

Conditions on the ground of the Tarim Basin are extremely complicated. A boundless
stretch of sand dunes and hills covers the major part of the basin. In addition to the fierce
wind and sand storms in spring, the extremely hot and cold whether in summer and winter,

has brought exceeding difficulties to our field exploration activities.

All those mentioned above are the theoretical and technical difficulties encountered during
the oil and gas exploration in the Tarim Basin. Many of them are those we have never come
across before. One can even say that some of the difficulties have never been run into in the
rest of the world. I believe that as these difficulties going to be solved, a series of world

class scientific achievements will be obtained.

This series of books has systematically summarized the research work of previous scholars
in the Tarim Basin, especially the practice and understandings gained through the first two
years (1989-1990) of the campaign. The series includes not only the results of basic research
and the generalizations of oil and gas accumulation patterns but also the usages of new tech-
nology and methods. However, we do not think that all these achievements have reached a
very mature and perfect extent. On the contrary, explorations in the Tarim Basin are still at
low level, many problems have not vet been revealed, many unknown matters are still exist,
and our understandings of the basin are still considerably limited. It is highly commendable
that the petroleum geologists from Tarim Petroleum Exploration and Development Head-
quarters are brave in practice and exploration. They have continuously summed up their ex-
periences and lessons, and bravely presented these results to face up the test of facts. I be-
lieve that the publication of this series will certainly enrich China’s petroleum geological the-

ory and practice, and that this series will play an important role in the future exploration.



As more progresses gained in the oil and gas exploration in the Tarim Basin, people’s un-
derstandings will get nearer to the objective reality, and the leap from ”realm of necessity” to
"realm of freedom” will be realized in the near future. By that time, a golden period of the
increase of discovered oil and gas reserves in the Tarim Basin will occur, and the day when
the Tarim Basin really becomes a strategical replacing base of the Chinese petroleum industry

will come soon.

I hope cordially that the publication of this series will play the role of ”casting a brick to
attract jade” and may satisfy, to some extent, the needs of specialists and colleagues from
the petroleum domain throughout the country, who are caring and supporting the oil-seeking
undertakings in the Tarim Basin, and will attract the interests of more people to join the
team of oil and ga-s exploration in the Tarim Basin and to jointly explore the secrets of the

basin.

Qiu Zhongjian
November, 1993
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Editorial Notes

(1)

The Book series on Petroleum Exploration in the Tarim Basin has now been published. It
is the result of a collection effort of many petroleum geologists from the following organiza-
tions: Tarim Petroleum Exploration and Development Headquarters, Xinjiang Petroleum
Administration Bureau, Qil Geophysical Prospecting Bureau, and Beijing Research Institute
of Petroleum Exploration and Development. The publication of these books is also benefited

greatly from the active support of Petroleum Industry Press.

Over the years, particularly since 1989 when the campaign for oil in the Tarim Basin be-
gan, the petroleum circles of the country have long been waiting for the publication of a
monograph on the petroleum geology of the Tarim Basin. The monograph should not only
systematically summarises the results of previous research, but also contains the vast new
information and knowledge derived from the campaign. Now, this series which contains ten

volumes has finally come to the public.

For more than 40 years, bearing a strong desire of finding big oil fields in the Tarim
Basin,. petroleum geologists from all over the country, particularly those from the Petroleum
Administration Bureau and Petroleum Geophysical Exploration Bureau of Xinjiang, have
spent 30 years on basic geological investigations in the field and 10 years on seismic explo-
ration in the interior of the desert. Vast valuable geological and geophysical information has
been accumulated. Many of these geologists have dedicated their youths or even lives to this

work, they are the pioneers of the course for o0il exploration in the Tarim Basin!

A large number of papers and investigation reports concerning the petroleum geology of
the Tarim Basin have been published during the last forty years or so. These papers and re-
ports have greatly helped the development of oil and gas exploration in the Tarim Basin, Es-
pecially after 1983, the Oil Geophysical Prospecting Bureau has finished 19 regional seismic
sections which cross the Taklimakan Shama Desert. This has brought further fresh under-
standings on the overall geological structures of the Tarim Basin. Based on this information,
the former Ministry of Petroleum Industry complied a report entitled ” An Evaluation on the
Oil and Gas Resources in the Tarim Basin”, which preliminarily summarised the petroleum
geological characteristics of the basin, estimated for the first time that the overall il and gas
resources were 18. 5 billion tons, and predicted many favourable oil-bearing zones and struc-

tures. This report has laid a scientific foundation for the later campaign for petroleum. Al-
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though not publicly available, it was the first relatively systematic and complete result of a

comprehensive research in the Tarim Basin.

After 1986, China National Petroleum Corporation continued to organize research force to
participate in a research which was a national key project during the ”Seventh five-year” peri-
od and entitled ” The Geological Conditions and Prospects of Qil Reserve in the Northeastern
Region of the Tarim Basin”. A large quantity of work had been done and valuable results
had been achieved. However, there were few exploration wells within the basin, particularly
in the hinterland of the desert, not even to mention an industrial oil-gas flow well, at that
time. Geologists were not sure whether there was an oil and gas field under the great desert.
Therefore, the conditions for making a further evaluation on the oil-gas distribution pattern

in the whole basin were premature.

The campaign for oil in the Tarim Basin began its prelude in April, 1989. Nearly 60 explo-
ration and evaluation wells were drilled within the following two years. The exploration area
covered a region of about 200,000 square kilometers. It extended in the east to the Peacock
River Slope and the eastern end of the Central Uplift on the eastern edge of the basin, and in
the west to Nankelayirkun region situated on the western end of the Tabei Uplift. The area
reached, in the south, the top of the Tazhong Uplift, which is the centre of the desert, and
the Luntai Fracture Zone in the north. Nearly 20,000 kilometers sections of seismic explo-
ration were finished every year. Within the two years, Lunnan, Sangtamu and Donghetang
Oil Fields were verified. Particularly, geologists discovered for the first time a highly pro-
ductive oil and gas reservoir, the Tazhong No. 1 buried hill reservoir, in the centre of the
desert. They newly revealed three oil-bearing horizons in Jurassic, Carboniferous and Or-
dovician. They gained much more abundant geological data and knowledge than ever before.
Under these circumstances, it was necessary to further evaluate the oil-gas distribution pat-
tern in the Tarim Basin. Conditions for this evaluation was also mature. Therefore, at the
end of 1990, organized by the Tarim Petroleum Exploration and Development Headquarters,
a geological research brigade, with members mainly from Beijing Research Institute of
Petroleum Exploration and Development, finalized a report on the oil and gas distribution
patterns and exploration orientation in the Tarim Basin. This report was consist of 13 sub-
programs covering researches on stratigraphy, oil generation, oil reservoirs, sedimentary fa-
cies, structure evolution of the basin, oil traps, oil and gas accumulation, and oil and gas-
bearing zones, etc. The report, on the basis of systematically summarizing the results of
previous researches, suggested 10 petroleum geological characteristics and 6 oil and gas dis-
tribution patterns in the basin, and pointed out the exploration directions. The achievements
of this research were honored a first class Award of Scientific and Technological Progress in

1991, by the China National Petroleum Corporation.
The Book series on the Petroleum Exploration in the Tarim Basin is based on the results of
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the above mentioned researches and written by many relevant specialists and scientific and

technological workers.

(2)

This series is consist of 10 volumes, namely:

Vol. 1 Generals: the petroleum geology of the Tarim Basin

Vol. 2 Stratigraphy of the Tarim Basin

Vol. 3 Sedimentary facies and petroleum accumulations

Vol. 4 Source rocks and petroleum generation

Vol. 5§ Oil reservoirs and petroleum distribution

Vol. 6 Tectonic evolution and regional structural geology of the Tarim Basin
Vol. 7 Structures and oil and gas traps

Vol. 8 Oil and gas reservoirs of the Tarim Basin

Vol. 9 Well log interpretations and reservoir descriptions

Vol. 10 Geophysical exploration techniques

The arrangements of this series of books are based on the following considerations: basic
geological research, regularity summarization and the usages of new methods and tech-
niques. These books form a relatively complete system for the oil and gas exploration in the

Tarim Basin, in the meantime, each volume can also be treated as a separated book.
It is necessary to mention the following few points;

Firstly, the materials quoted in these books are up to the end of 1990. They do not include
the information and results of the "Eighth five-year” national scientific and technological key

project which is currently underway.

Secondly, as a published monograph, this series of books differs from a research report for
production. It should reflect the advanced technology and theoretical level. Therefore, the
authors of these books have been suggested to follow the basic guidelines for monograph as
much as possible, theoretically evaluate the available information, and include more academ-
ic approach and fewer tedious data enumeration. However, for many of the authors, who
have long been engaged in production-related researches in the Tarim Basin, there is lack of
basic references and some means of research. Therefore, the academic evaluations in these

books are still not completely satisfactory, despite great efforts have been made by the au-
thors.

Thirdly, oil and gas exploration, as a comprehensive applied science, comprises many sub-
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jects and multiple disciplines. Inter-infiltration and interdependency among the different sub-
jects and disciplines are unavoidable. As each volume is compiled independently, there are

still a few duplications in the contents of those volumes despite our simplification.

Fourthly, for the time being, some parts of the Tarim Basin have been opened to the out-
side world for oil exploration, adopting risk exploration bidding. There may be more areas
opened to the outside world in coming future. Therefore, some maps and data in this series

of books have been treated for the reason of secrecy.

Fifthly, although there are only tens of authors, they are from more than 20 organizations
all over the country, including oil fields, colleges and universities, research institutes and a-
cademy, and the Oil Geophysical Prospecting Bureau. Behind these authors, there are many
hard-working scientists who have been engaged in oil exploration in the Tarim Basin in the
last few decades, and many workers, too, who have quietly immersed themselves year in
year out in hard work on the spots of the campaign. These scientists and workers have pro-
vided the authors with a great deal of information, analytical data, basic maps and opinions.
Therefore, it is right to say that this series of books is the result of the collective efforts of

the scientists and technicians from the petroleum circles all over the country.

(3)

There have been forty years history in the oil and gas exploration in the Tarim Basin, the
results achieved during the last five year’s campaign for oil are most encouraging. During the
”Seventh five-years” period, 6 large and medium-sized oil and gas fields have been verified,
20 industrial oil and gas-bearing structures have been discovered. As certained oil and gas re-
sources are capable to satisfy annual productions of 5 million tons crude oil and 600 million
cubic meters gas during the "Eighth five-year” period. People’s understanding on the Tarim
Basin has also gained the greatest progress during the five years. It has been proven by prac-
tice that the Taritm Basin is very rich in oil and gas resources. It is one of the three basins
(Songliao, Bohai Bay and Tarim) in China which have been predicted to have hydrocarbon

resources over 10 billion tons.

On the other hand, the geological conditions in the Tarim Basin are extremely complicat-
ed. So far, we have not found oil and gas fields big enough to match with the basin which
has an area of 560,000 square kilometers and a sedimentary sequence of 14,000 meters thick.
It is certain that we have so far not fully understood some essential key aspects which control
the oil and gas distribution pattern in the Tarim Basin. Therefore, the knowledge, opinions
and theoretical evaluations of these books are still tentative and incomplete, and some of

them may even be wrong. At the time of this series coming to publication, we are earnestly
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