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PREFACE

Lithofacies paleogeography study in China has a pretty long history,
and many important results have been obtained. It can be classified into
three principal schools. The first school takes the theory of paleontological
stratigraphy as guidance, and the maps drawn can be called paleogeography
maps of paleontological stratigraphy. This school can be represented by the
work of Liu Hongyun (1955). This kind of paleogeography map is basically
distribution map of lands and seas. In ancient continents and oceans, especially
in ancient oceans, the second-order umits of paleogeography are not deli~
neated. The second school takes the theory of tectomics as guidance, and
the maps drawn can be called paleogeography maps of tectonics. This school
can be represented by the work of Wang Hongzheng (1985). In paleogeo-
. graphy maps of this school, the second-order wunits in ancient oceans are
delineated according to the viewpoint of tectonics and relevant data which
are mainly stratigraphical data. The contents of these maps are plentiful.
This makes the paleogeography study in China progress for a large step.
The third school takes the theory of sedimentology as guidance, and the
maps drawn can be called paleogeography maps of sedimentology or of sedi-
mentary facies, i. e. lithofacies paleogeography maps. Ounly paleogeography
maps of this school are lithofacies paleogeography maps. In addition, some
geographers are also going in for paleogeography study, but this kind of
study does not belong to the category of geology.

On the whole, lithofacies paleogeography maps can be grouped into tow
classes. Before the seventies, the maps were drawn under the guidance of
the old theory of sedimentary petrology and can be called old lithofacies
paleogeography maps. After the seventies, with the introduction, propagation
and application of new theories, new viewpoints and new methods of sedi-
mentology especially carbonate sedimentology, new lithofacies paleogeography
maps have began to appear.Maps of Ye Desheng et al. (1983) and Guan
Shicong et al. (1984) belong to this category.New lithofacies paleogeogra~-
phy maps can be further divided into two types, i. e. qualitative and quanti-
tative. The lithofacies paleogeography maps of the present writer, such as
those in this book and those published previously, are quantitative. .

From paleogeography maps of paleontological stratigraphy and tectonics
to lithofacies paleogeography maps, and from qualitative to quantitative litho—



facies paleogeography maps, are important historic process and the general
‘trend of development of paleogeography in China.

The present writer’s principles to study lithofacies paleogeography are
following:

1. The guidance is the new theory of sedimentology,especially carbon-
ate sedimentology. This is different from the schools that take the theory of
paleontological stratigraphy or tectonics as guidance. Therefore, the maps
drawn by the present writer are lithofacies paleogeography maps and are dif-
ferent from paleogeography maps of paleontological stratigraphy or tectonics,

2. The foothold is first-hand quantitative and qualitative data, espe-
cially quantitative data, obtained through measuring basic sections by our-
selves. According to unified regulations and strict requirements, a number
of basic sections are measured. Their petrology and sedimentary environments
are studied in depth to obtain first-hand quantitative and qualitative data,
especially quantitative data.This is the foothold on which the present wri-
ters have made progress.

3. The methodology is “Single Factor Analysis and Comprehensive
Mapping Method”. It is said; without rulers and compasses it is difficult to
draw squares and circles. To make new lithofacies paleogeography maps is
not possible without new theory as guidance, without new data, and without
new methodology.“Single Factor Analysis and Comprehensive Mdpping Method”,
which was initiated by the present writer and has been proved effectively,
is the new methodology which adapts to the new theory and new data. The-
ory, practical data and methodology are integrated and inseparable. This is
the core of the techmical line adopted by us in our lithofacies paleogeogra-
phy study. As to “Single Factor Analysis and Comprehensive Mapping Me-
thod”, please refer to Chapter IV of the part I of this book.

4. The maps are mainly quantitative. In our lithofacies paleogeography
maps, various paleogeographical units are defined on the basis of accurate
quantitative data.This makes paleogeography. maps and lithofacies paleogeo-
graphy maps develop from a qualitative or sketchy elementary period to
a quantitative advanced period. This is alchange in quality. It is quanti-
fication that makes our maps different from previous geologists’ maps. The
key to quantification of lithofacies paleogeography maps is first-hand complete
reliable quantitative data obtained through measurement of basic sections
by ourselves and the new methodology
prehensive Mapping Method”.

“Single Factor Analysis and Com-

5. The maps are mainly on medium scales. Our lithofacies paleogeogra—
phy maps are mainly on medium scales.By medium scale, it is meant that



the scale is 1:4 000 000 to 1:500 000. For relatively small areas, such as a
province or an oil region, scales of 1:500 000 to 1:1000 000 can be used,
For large areas, such as the Lower Yangtze River Region or the Middle-Lo-
wer Yangtze River Region, scales of 1:1000 000 to 1:2000 000 can be used.
For larger areas, such as North China Platform or South China, the scale of
1:2500 000 can be used. For the whole country, the scale of 1:4 000 000
can be used.In comparision with paleogeography maps on small scales (e.
g.1:18 000 000 or 1:12 000 000), our lithofacies paleogeography maps on
medium scales are more accurate and more detailed. This kind of lithofacies
paleogeography map is of more important significance in prediction and ex-
ploration of oil, natural gas and other sedimentary mineral deposits.

6. The object of study is mainly marine carbonate strata.This is determi-
ned by present subjective and objective conditions. The subjective conditions
are that for over ten years, the presant writer has been pursuing teaching
and research of carbonate sedimentology and lithofacies paleogeography, and
thus is very familiar with the study of lithofacies paleogeography of marine
carbonate strata.The objective conditions are that marine carbonate rocks
are widely distributed and have formed large oil and gas fields, and that at
present in China it is urgent to make breakthroughs in oil and gas explora-
tion in this broad new potential field of carbonate rocks. Certainly, some
stratigraphic intervals in some areas are mainly composed of clastic rocks.
However, considered as a whole, these intervals should and have to be stu-
died. In fact, carbonate rocks and clastic rocks are closely related, but under
present subjective and objective conditions, it is still necessary to put
stress on carbonate rocks.

7. The object of study is mainly platforms. This is also determined by
subjective and objective conditions. Strata of marine carbonate rocks in plat-
forms are relatively stable and regular in distribution, therefore they can
be studied relatively easily.But strata in geosynclines are relatively com-
plicated and difficult to study.In addition, the oil and gas potential of ma-
rine carbonate strata in platforms is better than in geosynclines. Therefore,
platforms are studied first.It is absolutely pertinent to do easy and urgent
work first, and difficult and unhurried work later.So long as the charac-
teristics and evolution of lithofacies paleogeography of several large platforms
of China (e.g.North China Platform, Yangtze Platform, South China Plat-
form and Tarimu Platform) during every major geological age are under-
stood,and the lithofacies paleogeography maps are worked out, then most work
to study nation-wide lithofacies paleogeography is finished. Thereby the
most fundamental scientific basis is provided for prediction and exploration



of oil and gas in marine carbonate strata in China. At that time, it will be
very easy to work with geosynclines.

8. The principal object is to look for oil, gas and other sedimentary
mineral deposits. Certainly, lithofacies paleogeography study should serve
prediction and exploration of oil, gas and other sedimentary mineral deposits,
and provide the most fundamental and most basic grounds for the prediction
and exploration. This is our principal object.

Under the guidance of the above eight principles, together with many
comrades, the present writers finished the project “Study of Lithofacies
Paleogeography of Early Paleozoic of North China Platform”.

This project was started in 1975 and finished in 1988, lasting for 14
years. During this period, together with many comrades, we measured 32
basic sections, observed 18 sections measured by others, collected 13 bore-
hole and outcrop sections, and gathered a lot of data of regional geological
survey sections. On the basis of the above section data, by the “Single Fac~
tor Analysis and Comprehensive Mapping Method”, with formation as the
mapping unit, 65 fundamental single factor maps of every formation of the
Lower Paleozoic of North China Platform and lithofacies paleogeography
maps of corresponding ages were drawn. All these maps are on the scale of
1:2 500 000. Based on these maps, the summarizing monography Study of
Lithofacies Paleogeography of Early Paleozoic of North China Platform
has been written out, Thus the fourteen-year project has been finished.

We are indebted to many comrades, friends, and many organizations for
their support to this study. Without their support, it would not have been
possible to finish this project.

In June 1988, at the Graduate School of Petroleum University, an
evaluation conference was called by the Science and Technology Depart—
ment of the Ministry of Petroleum Industry.The evaluation committee poin—
ted out following important characteristics of this study:;

1. The basic data are abundant and solid.

2. The basic study of this project is reliable.

3. The “Single Factor Analysis and Comprehensive Mapping Method”ini-
tiated by the first author provided quantitative grounds for the study of
lithofacies paleogeography and the determination of lithofacies paleogeogra-
phy units.

4.The medium-scale lithofacies paleogeography maps of Cambrian and
Ordovician of North China Platform, which were drawn with the “Single
Factor Analysis and Comprehensive Mapping Method” and whose mapping
unit was formation, are the first of their kind.



5. Favourable combinations of generating, reservoiring and capping of
oil and gas are suggested on the basis of sedimentary environments, oil and
gas shows, geochemichal and petrophysical data.The importance 'of solution
zones as a reservoir type is stressed. Recognition of direct eluvial solution
zones, fault solution zones and strata—-bound solution zones is original. The
evaluation of oil and gas potential of Lower Paleozoic of North China Plat-
form, which was made on the basis of combination of generating, reservoi-
ring, capping and preservation conditions, is of important referential va-
lue.

In short, this study result is distinguished and original in the theory
and method of lithofacies paleogeography study, and reaches the advanced
level of similar studies in China.The evaluation committee suggests that this
study pass the ministry-level examination.

The present writers are very indebted to the evaluation committee for
this high evalution, enthusiastic encouragement and many precious correc-
tions and suggestions.

After the conference, we made careful correction to the literal summary
and all maps of this study, and finished the final version of the manuscript
for publication.I hope this book will be useful to the readers.

Prof. Feng Zengzhao

Graduate School of Petroleum University
Beijing, China

September, 1983
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