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Preface

I Task Completed

The book, Lithofacies Paleogeography of the Cambrian and Ordovician in China,
is the final research achievement of the present writer’s research subject “Study and Map-
ping of Lithofacies Paleogeography of the Cambrian and Ordovician in China”, which is
sponsored by the China National Petroleum Corporation (CNPC).

It has been 9 years since the research subject “Study and Mapping of Lithofacies
Paleogeography of the Cambrian and Ordovician in China” was started in 1994, It has
been 26 years since the present writer began to study and map the lithofacies paleogeogra-
phy of the Cambrian and Ordovician in China in 1977. During the past 9 years and 26
years, the present writer undertook and completed several research subjects sponsored by
the National Natural Science Fund, CNPC and some oil companies, published 5 mono-
graphs on lithofacies paleogeography of the Cambrian and Ordovician of North China, Or-
dos, South China and Northwest Chinal'™*), and published over 20 papers. All these are
the foundation of this book.

On the basis of these research achievements, mainly the five monographs, and geolog-
ical data of other areas, with “Single Factor Analysis and Multifactor Comprehensive Map-
ping Method” (previously called “Single Factor Analysis and Comprehensive Mapping
Method”) — new methodology of lithofacies paleogeography probed out by the present
writer, through comprehensive analysis and judgment, 8 all-China lithofacies paleogeogra-
phy maps of the Cambrian and Ordovician are completed, and corresponding explanations
are written, Thus the research task assigned by CNPC is finished, and the task of mapping
and writing of this book is finished.

We finished the task according to following four principles.

First, the theory of sedimentology is the guide. Therefore the paleogeography maps
in this book are sedimentological paleogeography maps, i. e. lithofacies paleogeography
maps. This book belongs to the category of lithofacies paleogeography, and is thus differ-
ent from books on paleontological paleogeography, tectonopaleogeography or geohistorical
paleogeography.

Second, first-hand quantitative data is the foothold. The lithofacies paleogeography
maps in this book are complied on the basis of various first-hand data obtained through our
study of outcrop sections and borehole sections as well as predecessors’data. In this book,

792 outcrop sections, 129 borehole sections and 16 137km seismic profiles are used.



Among the sections, first class outcrop sections are 200, second class outcrop sections are
251 and third class outcrop sections are 341; first class borehole sections are 74, second
class borehole sections are 41 and third class borehole sections are 14. First class sections
refer to sections studied by ourselves, and various quantitative data are reliable. Second
class sections refer to sections carefully examined by us, and the quantitative data(mainly
thickness) are basically trustable. Data of third class sections can only be used as refer-
ence. With the various quantitative data of these sections and especially first class sections
as the basis, our lithofacies paleogeography maps are quantitative or mainly quantitative
lithofacies paleogeography maps. And this book belongs to the category of quantitative
lithofacies paleogeography. Quantification refers to that the delineation and definition of
every paleogeographic unit is based on quantitative data and quantitative single factor
maps. This is our foothold, a foothold to pioneer and to innovate. This is one of the most
important characteristics of this book.

Third, the Single Factor Analysis and Multifactor Comprehensive Mapping Meth-
odl'~'?}is the methodology. This is the key for us to successfully compile lithofacies paleo-
geography maps.

Fourth, the purpose is to serve forecast and exploration of oil and gas as well as other
mineral resources.

As the original data that we used to compile paleogeography maps is quantitative and
the methodology that we adopted is quantitative, the lithofacies paleogeography maps that
we compiled are quantitative, and this book and previous books!'™'* and papers by the
present writer are all quantitative lithofacies paleogeography works. This makes lithofacies
paleogeography gradually develop to the stage of quantitative lithofacies paleogeography.
This is an important pioneering development in paleogeography.

At the same time, a number of talents have been trained. Two masters (Zhang
Chuanlu and Han Yuchun), 7 doctors (Tian Haiqin, Wang Hong, Wang Guoli, Tan Jian,
Kang Qifa, Zhang Yongsheng and Han Zheng) and 4 post-doctors (Zhang Yongsheng,
Zhang Jiagiang, Peng Yongmin and Wang Yuxin) graduated in the past 9 years since the
research subject was approved by CNPC. Much more bachelors, masters, doctors and
post-doctors are trained in the past 26 years since I began to pursue the study and mapping
of lithofacies paleogeography of the Cambrian and Ordovician, such as Wu Shenghe, Chen
Jixin, Jin Zhenkui, Bao Zhidong, Tian Bo, Chen Yonghong, Wang Yilin, Zuo Wengi,
You Xiaozhong, Leiming and Wang Zenglian, who made contribution to this research and
this book. Now they are professors or senior engineers, and some of them are in important
leader posts. These are talent achievements, From the viewpoint of future, talent achieve-
ments are more important than research achievements. As a teacher, I feel gratified at
this.

II Acceptance and Appraisal

After the research was finally finished and the manuscript of this book was comple-



ted, the Science and Technology Development Bureau of CNPC invited Shi Baoheng,
Wang Hongzhen, Han Dexin, Zhang Pengfei, Liu Benpei, Sha Qing’an, Jiang Qikai, Fu
Chengde, Xue Shuhao, Sun Weiqun and Zhou Jiayao, totally 11 experts to compose an
Acceptance Committee with Shi Baoheng as the chairman and checked the final achieve-
ments of this research subject. The Acceptance committee believes that the research group
distinctively completed the research task assigned by CNPC, and the research achieve-
ments are excellent and on the whole reach the international advanced level.

Then, the Ministry of Education again invited Han Dexin, Ye Lianjun, Zhang Peng-
fei, Sha Qing’an, Qiao Xiufu, Yang Chengyun, Wang Defa and Gu Jiayu, totally 8 ex-
perts to compose a Science and Technology Appraisal Committee with Han Dexin as the
chairman and appraised the final achievements of this research subject. The Appraisal
Committee believes that the research is based on abundant original data and the conclu-
sions are reliable, the adopted Single Factor Analysis and Multifactor Comprehensive Map-
ping Method is original and effective, the compiled quantitative Multirank and multitype
lithofacies paleogeography maps are original and makes lithofacies paleogeography develop
to the quantitative stage, the 8 colorful all-China lithofacies paleogeography maps are ex-
quisite, the viewpoint about oil and gas exploration in South China and Ordos region is o-
riginal and directive, the researchers excellently completed the research task assigned by
CNPC, the research achievements are excellent and on the whole reach the international
advanced level, and the mapping with Single Factor Analysis and Multifactor Comprehen-
sive Mapping Method reaches international leading level.

We thank the Acceptance Committee and Appraisal Committee for their high evalua-
tion and praise on the research achievements.

After acceptance and appraisal of the research achievements by the Acceptance Com-
mittee and Appraisal Committee, we made many times supplement and correction to the
research achievements according to the suggestions by the experts. Now the final manu-
script of this book is completed and will be published by the Petroleum Industry Press.

Here, I would again extend my thanks to the leaders of the University of Petroleum,
Science and Technology Development Bureau of CNPC and Ministry of Education for their
long support and concern, to all students, colleagues and friends who took part in this re-
search, to leaders and friends of different production units, institutes, universities, and to

the Petroleum Industry Press.
III  Paleogeography Maps

In the study of paleogeography, the paleogeography maps are primary. Paleogeogra-
phy maps are the concentrated expression of research achievements of paleogeography, and
are the growth point of paleogeography. Different branches or schools of paleogeography
are distinguished according to their characteristics or types of paleogeography maps.

There are many types of paleogeography maps, such as paleontological paleogeogra-



phy maps, tectonopaleogeography maps, geohistorical paleogeography maps, lithofacies
paleogeography maps, quantitative lithofacies paleogeography maps, non-quantitative
lithofacies paleogeography maps, paleogeography maps with present boundaries, paleo-
geography maps with non-present boundaries, paleogeography maps of different geological
ages, paleogeography maps of different areas, paleogeography maps of different scales, as
well as paleogeography maps of fixed theory and mobile theory.

The present writer does not approve of the two terms paleogeography maps of fixed
theory and paleogeography maps of mobile theory, and does not agree with the praise or
criticism by some experts. The present writer proposes two new terms: paleogeography
maps with present boundaries and paleogeography maps with non-present bounda-
ries(3:14],

Paleogeography maps with present boundaries refer to paleogeography maps which
take present longitudes and latitudes as coordinates and take present boundaries of states,
provinces, specific regions and tectonic lines as the boundaries of paleogeography maps or
as the boundaries of some paleogeographic units, Paleogeography maps with non-present
boundaries refer to paleogeography maps which take the paleolatitude of some plates or
terranes determined through paleomagnetic data as the coordinates. But it is impossible to
determine the accurate position of some plates or terranes only on the basis of paleolatitude
data without paleolongitude data. If the paleogeography maps drawn only on the basis of
paleolatitude data can be called paleogeography maps of mobile theory, then they are too
“mobile”. Most paleogeography maps are with present boundaries. Some tectonopaleo-
geography maps or some geological history paleogeography maps are with non-present
boundaries. Paleogeography maps with non-present boundaries are non-quantitative and
most are global. Their scales are commonly very small or even sketchy. Paleogeography
maps with present boundaries and paleogeography maps with non-present boundaries are
greatly different in nature. Each has its own advantages and applications, no discrimina-
tion between advanced and backward,

Paleogeography maps in this book are all-China and regional, are on Cambrian and
Ordovician, are with present boundaries, and are quantitative or mainly quantitative, The
scale of all-China lithofacies paleogeography maps is 1 : 18 000 000, and that of regional
lithofacies paleogeography maps is 1 2 500 000 to 1 : 1 000 000. This type of lithofacies
paleogeography maps is the most useful in forecast and exploration of oil and gas. These
are characteristics of this book.

There also exist shortcomings in this book. That is, as pointed out by some experts,
the paleolatitude positions of some large platforms (plates) are not determined with paleo-
magnetic data as a supplement. This shortcoming could only be supplemented in the fu-

ture,

IV Present Plums and Peaches at the Third Milestone

This book Litho facies Paleogeography of the Cambrian and Ordovician in China is



the first monograph on all-China quantitative lithofacies paleogeography by the present
writers. The previous monographst' ™% on quantitative lithofacies paleogeography by the
present writers are all regional and not all-China. The Atlas of Paleogeography of Chi-
nat5 by Liu Hongyun (1955), The Changes of Land and Sea s Marine Sedimentary Faci-
es and Hydrocarbonds in China"®) by Guan Shicong et al. (1984), and Atlasof the Paleo-
geography of China™ by Wang Hongzhen et al. (1985) are all monographs on all-China
paleogeography, and the geological ages referred range from the Sinian to Triassic or even
from the Changcheng Period to Quaternary. However, the paleogeography maps in those
books are not quantitative. In the number of geological ages of study and mapping of litho-
facies paleogeography, our book is less than those books. But in quantification of study
and mapping of lithofacies paleogeography, and in application to forecast and exploration
of oil and gas, our book is pioneering and advanced.

The Atlas of Paleogeography of China by Liu Hongyun is the first monograph on
paleogeography of China, and is the formal start of study and mapping of paleogeography.
It is mainly based on paleontological data and can be considered as the representative mon-
ograph in the field of paleontological paleogeography of our country. The Atlasof the Pa-
leogeography of China by Wang Hongzhen ez al. is directed with the theory of tecton-
ics, and can be considered as the representative monograph in the field of tectonopaleo-
geography of our country. Twenty years ago, when I was pursuing the study and mapping
of quantitative lithofacies paleogeography of the Cambrian and Ordovician of North China,
I was determined, together with my comrades and students, to take 10 years to complete
an atlas of quantitative lithofacies paleogeography with the theory of sedimentology as the
guide, which can be considered as the representative monograph in the field of lithofacies
paleogeography of our country. This is “Present Plums and Peaches at the Third Mile-
stone”® | for which I have strived for a long time.

Time lapses quickly. In a wink, 20 years past. But I have only completed study and
mapping of quantitative lithofacies paleogeography of the Cambrian and Ordovician of Chi-
na, which is far from my objective.

The striving process of the 20 years gradually makes me understand that it is a very
arduous task to compile quantitative lithofacies paleogeography maps of major geological
ages in China. This is an important basic task in the field of paleogeography of China. To
finish this task, we must take the first-hand data obtained through our own study of out-
crop sections and borehole sections as the foothold, and be assisted with predecessors’da-
ta. It is impossible to compile quantitative lithofacies paleogeography maps only on the ba-
sis of predecessors’data(mostly qualitative). It is also very difficult to finish this task only
through the efforts of a few people. It must be supported, planned and organized by rele-
vant government departments, This is where the difficulty lies.

Last December, together with Professor Liu Benpei and Professor Liu Jiyuan, I presi-

ded over the 197th Xiangshan Science Conference on Multiinformation Reconstruction of



Paleogeography!™®. All the experts attending the conference came to the common under-
standing that it is time to compile paleogeography maps which are based on multidisci-
pline, multisphere (of the Earth), multiage, firsthand and quantitative data, cover the
Changcheng Period to the Quaternary and human historical age with various scales, serve
production practice and maintenance and improvement of human living environments, and
synthesize the advantages of different branches of paleogeography. This is a huge project.
Let’s make efforts together and strive for early realization of the great object of both im-
portant historical significance and practical significance®”, Obviously, the object of com-
mon understanding is greater than mine before. It includes the humankind historical ages
and all branches of paleogeography.

However, to realize this great object, we need to do much work.

Now I have not made the authorities understand the significance of compiling mul-
tidiscipline, multisphere and quantitative paleogeography maps of major geological ages
and humankind historical ages of all-China.

Now I present this book as the application to the project “Quantitative Lithofacies Pa-
leogeography Study and Mapping of China”or “Multidiscipline and Multiinformation Re-
construction of Paleogeography of China”, to the leading units. I hope the authorities can
consider and approve this project.

If the application is approved, we can unite comrades from different units of all Chi-
na, with young experts as the main force, and take about 5~6 or 7~8 years to compile
the quantitative lithofacies paleogeography maps of major geological ages of China, or
compile paleogeography maps which cover major geological ages and humankind historical
ages of China, with multidiscipline data and mainly quantitative data. Based on these
maps, we can write out corresponding monographs, further pioneer and develop paleo-
geography of our motherland, make it reach the leading level in the world and serve more
effectively the forecast and exploration of oil and gas and other mineral resources as well as
improvement of human living environments. At that time, we can present big plums and

big peaches of paleogeography to our great country!

Feng Zengzhao
November 2003
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