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FOREWORD

Research on lithofacies palacogeography and its map compilation started early in the field of geology in China. As early as the 1950s,
Mr. Liu Hongyun compiled the first China's atlas of palacogeography based on stratigraphy. With the development of sedimentary geology
and related disciplines as well as the emergency of plate tectonics, research on lithofacies palaecogeography has stepped into a new stage.
Taking basins, oceanic plates, continental plates and land mass as tectonics-palacogeography units, the new generation of palaeogeographic
maps pays special attention on the transition of tectonic movement stages in the geological history; places emphasis on the marks on
properties, types, sedimentary tectonics, biofacies, ecofacies, environmental facies and palacoclimatic change in terms of filling materials on the
basis of lithologic facies; integrates various geological basin events to records and discrimination markers of sedimentary and tectonic
evolutions of earth crust and lithosphere so as to analyze palaco-plates, distribution of sea and land, sedimentary regions, provenances, ocean-
land conversion and basin-mountain conversion. Sedimentary geologists and palaeogeographers regard geological records of tectonic
movements as master control boundary conditions of basins and aim at palaeogeographical restoration and isochronous comparison on global
and interregional scales, while development of paleomagnetism and practice of sequence stratigraphy have promoted the process of
palaeogeographical restoration and isochronous comparison research.

In the 1980s and 1990s, major achievements were obtained in geological surveys and some academic fields associated with sedimentation
and layer-controlled minerals, energy geology and geotectonics. On this basis and under the guidance of tectonic activity and stage theories,
Mr. Wang Hongzhen organized experts and scholars in institutions related concerned to publish the Atlas of the Palaeogeography of China
in 1985, as a pioneer in studies on palacogeography. During the 7th Five-Year Plan (1986-1990), Xu Xiaosong, and I as well as some others
researched sedimentary facies and palacogeography of southern China's marine facies basins by organizing geological and other academic
institutions and universities of some southern China's provinces and autonomous regions. With the thoughts of plate tectonics theory, tectonics-
controlled basins and basin-controlled facies, we completed the Atlas of Lithofacies Palaeogeography in Southern China (Sinian—Triassic).
Published in 1994, this atlas aimed to restore plates of China in palacogeography and for the first time the analytical method of sequence
stratigraphy was used, which further promoted the research on lithofacies palacogeography in China.

In 1999 and 2003, the Institute of Sedimentary Geology under Chengdu University of Technology, cooperating with Yunnan-Guizhou-
Guangxi Oilfield Branch, Jianghan Oilfield Branch, Jiangsu Oilfield Branch, Southwest China Oilfield Branch and Hangzhou Institute of
Petroleum Geology, conducted the project “Studies and Map Compilation on Tectonics and Sequence Lithofacies Palacogeography from Sinian
to Middle Cenozoic Eras in Southern China” , launched by the Technology Department of China Petroleum & Chemical Corporation (Sinopec).
During the five-year implementation of the project, more than 100 sedimentary geologists and petroleum geologists made a systematic research
on tectonics and sequence lithofacies palacogeography during the eras from Sinian to Middle Cenozoic in southern China, compiled a whole set
of maps of tectonics-sequence lithofacies palaeogeography for marine and continental facies basins of southern China. In 2005, based on
breakthrough on exploration of oil and natural gas in southern China, the Sinopec Technology Department and Sinopec South China Exploration
Branch made an integrated, summary and in-depth study. This product is of instructive significance not only for disciplinary development of
sedimentary geology, but also to practical application of oilfield geology.

The research on tectonics-sequence lithofacies palacogeography took plate tectonic, activity tectonics and sequence stratigraphy as a guide,
as well as the latest results at home and abroad in the last over 10 years for reference. Meanwhile, through a comprehensive multidisciplinary
means, it made an analysis of materials on sedimentary systems and sequence strata obtained from a number of field sections, drilling wells and
seismic profiles. For the first time, a tectonics-sequence framework from Sinian to Middle Cenozoic eras has been established systematically
based on the study on regional tectonic and sedimentary basins.

Isochronism of basin palacogeographic evolution is the goal for the research of sedimentologists. According to the comparison with
sequence interfaces, this atlas sets a good example for practice use of outcrop sequences across China. As for marine facies basins, on a basis of
surface (plane) of unconformity and the largest pansea surface, this atlas establishes 13 isochronous comparative interfaces of unified
supersequences at Level Il , and has maps of lithofacies palacogeography, with system domains as units, respectively, including low-level
systems, marine transgressive systems and high-level systems. In addition, the atlas is innovative in studies on tectonics-sequence lithofacies
palacogeography for continental facies basins, and identifies 11 tectonics sequences in the strata from Late Triassic to Middle Cenozoic, and it
has maps of lithofacies palacogeography with panlake surface as boundary conditions, respectively, including lake extension systems in the
lower part and lake shrinking systems in the upper part.

The results of the project and the maps of lithofacies palacogeography are of great instructive significance to geological exploration of oil
and natural gas. First, major oil and gas exploration areas are the primary objective for sedimentary tectonic identification; second, more
emphasis should be placed on key fundamental geological problems in each area; third, research on sedimentary formation, storage and cover
should be strengthened; fourth, much attention should be focused on the fact that overlying continental facies basins exerted impact on
underlying marine facies basins, including constructive and destructive aspects.

Southern China has uninterrupted, well-developed and perfect tectonic sedimentary strata throughout geological ages, thus it is an ideal
place for sedimentary studies. There is no doubt that the publication of the monograph and atlas is taking the lead in sedimentological and
palacogeographical studies, and will promote the development of sedimentary geology in China. Also they are the first class works in the
international sedimentary circles.

Liu Baojun
March, 2008
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PREFACE

Sedimentary basins, which are not only basic constitutional units of continental crust, but also major geological units of energy minerals
enrichment, are one of the core issues in the earth science. Since Phanerozoic, the Southern China's continent has undergone two processes, i.e.,
multi-cyclic ocean and land evolution during Paleozoic and inner continental zigzag basin and mountain and their conversion coupling during
Meso-Cenozoic eras, and formed multi-cyclic sedimentary basins of marine facies and sea-land transitional facies in Paleozoic era and of
continental facies superimposed development in Meso-Cenozoic eras, which was reconstructed during Indo-China and Yanshan epoches, thus
southern China is a typical massive superimposed basin. Compared with Meso-Cenozoic, Paleozoic witnessed differentiations in distribution of
sediments accumulation, sequence filling process as well as in the geodynamic factors influencing and forming these regularities and processes.
There exist great differences in the characteristics of sequences, sedimentary filling processes and palacogeographical evolutions for each epoch
of Paleozoic or Meso-Cenozoic, for different basin evolution stages, for different types of basins, and even for different facies regions of the
same basin. That is why oil and gas exploration went through quite a long period in southern China in despite of great resource potentials.

Facts have proved that research and map compilation of lithofacies palacogeography is not only important in sedimentary geology, but also
a key technological method for resource and energy exploration. Great progress has been made rapidly in this field after hard work of
sedimentologists. Four characteristics reveal the current trends of research on lithofacies palacogeography in the world as follows: (1) Taking
large tectonic mass as units, maps of active palacogeography are compiled in the order of evolution stages in geological history; (2) In terms of
research objectives, small mass or terrain is replacing large mass or terrain; (3) Research on orogenic belts combining basins and mountains are
being strengthened in order to reflect sedimentary and tectonic evolutions of craton basins according to geological records from collision
mountain-building; (4) Guidelines and technologies of map compilation have been further advanced.

In recent years, overseas maps of palacogeography have been compiled based on palaco-tectonic mass. Especially for global maps,
palacogeographical locations of various mass are positioned on dating maps, such as Palaeogeographic Atlas of Australia (Cambrian) compiled
by P. Cook (1988), Atlas of Palaeogeography and Lithofacies compiled by J. Cope et al. (United Kingdom, 1992, 1999), Atlas Tethys
Palaeoenvironmental Maps by J. Dercourt et al. (1993) and Atlas of Earth History by C. R. Scotese (2001), etc. In the 20th century, China
conducted many research works on lithofacies palacogeography and map compilation. As early as the 1950s, Mr. Liu Hongyun completed the
first maps of palacogeography based on biostratigraphy, named as Atlas of Geochronologic Palaeogeography of China.

In 1984, Professor Guan Shicong, from oil and gas survey and exploration of marine facies basins, complied Sedimentary Facies and Oil
and Gas in the Regions with Change of Sea and Land in China (Late Proterozoic-Triassic). This book summarized China's continental evolution
in geological history and established integrated modes for paleosea sedimentary environment. In 1985, Mr. Wang Hongzhen, under the guidance
of tectonic activity and stage theories and with the combination of plate and traditional tectonics, organized and compiled Atlas of
Palaeogeography in China. In this work, he used the concept of sedimentary assemblage to represent sedimentary body for sedimentary
environmental analysis, which enriched the evolution history of palacogeography and global tectonic theory in terms of sedimentary
environment analysis. This is so-called the second generation of palacogeography.

After 1980, much progress was achieved in both disciplinary development and productive practice of sedimentology, biostratigraphy and
sedimentary stratigraphy, and it was of instructive significance to energy minerals, sediments and layer-controlled deposits, and aroused
attention from administrative departments concerned. The Ministry of Geology and Mineral Resources set up cooperation groups called
lithofacies palacogeography throughout the country. After that, the ministry organized academic exchanges for sedimentologists in different
departments. Meanwhile, some scholars conducted many research works on lithofacies palacogeography in succession among different
departments and different provinces (autonomous regions), such as Mr. Feng Zengzhao and Professor Li Sitian. These results also included the
map compilation of lithofacies palacogeography by administrative divisions as well as by major exploration plates and layers, which further
intensified research on sedimentology and palacogeography. It is worth mentioning that the Ministry of Geology and Mineral Resources
assigned that Mr. Liu Baojun organized and compiled Atlas of Lithofacies Palacogeography in Southern China (Sinian-Triassic) in 1994 with 29
institutions of southern China involved in this work. In academic terms, under the guidance of new sedimentary geology and tectonic activity
theory, he put forward the historical periods of tectonic development in southern China on a background of sedimentary crust evolutions, and
intensified the academic thoughts of tectonics-controlled basins and basin-controlled facies, with the combination of basic research and practical
application.

The principles and methods of sequence stratigraphy, launched in the 1980s (Vail et al., 1987, 1991; Sarg, 1988; Galloway, 1989), provides
a powerful means for the 3-dimensional interpretation of basin filling body, and is universally emphasized and widely used in such fields as
isochronous comparison of global layers, basin analyses as well as and oil and gas exploration and exploitation. Sequence stratigraphy gets to

know sedimentary bodies from a 4-D space and time. It links the components of time interface, global eustasy, tectonic subsidence, climate



change and sediment sources, but also correlates with the framework combining rock strata and biostrata in geological periods, thus it
reconstructs the interaction of sediment sources, tectonic subsidence, sedimentary filling processes of sedimentary basins and palaeoclimate in
different evolution stages.

Southern China, characterized by difficult exploration of rich oil and gas resources, has well-developed, various and perfect tectonic
sedimentary strata in marine Paleozoic and continental Meso-Cenozoic, and provides a basis for studying biostrata, strati-strata and sedimentary
facies. Faced with national great demand for energy and resources, China must seek for new strategic regions and exploration areas with oil and
gas reserves. Assigned by the Technology Department of China Petroleum & Chemical Corporation (Sinopec) in 1999 and 2003, respectively,
the Institute of Sedimentary Geology under Chengdu University of Technology, together with the Institute of Geological Sciences under Sinopec
South China Exploration Branch, Institute of Geological Sciences under Sinopec Jianghan Oilfield Branch, Institute of Geological Sciences
under Sinopec Jiangsu Oilfield Branch, Institute of Southwest China Branch and Hangzhou Institute of Petroleum Geology under Sinopec,
undertook the projects Studies and Map Compilation on Marine Tectonics and Sequence Lithofacies Palaeogeography from Sinian to Middle
Triassic Periods in Southern China and Studies and Map Compilation on Tectonics and Sequence Lithofacies Palaeogeography from Upper
Triassic to Tertiary Periods in Southern China. In 2005, based on the breakthroughs on exploration of oil and natural gas in southern China, the
Sinopec Technology Department and Sinopec South China Exploration Branch organized the experts related to make an integrated, summary
and in-depth study of the results of the above two projects. The scientific objectives are, by means of the theories of sedimentology, sequence
stratigraphy, petroleum geology and plate tectonics, to study tectonics-sequence lithofacies palacogeography from Sinian to Paleogene periods in
southern China, so as to set up a perfect and integrated system for sequence identification, comparative schemes, and frameworks and models
for sequence strata in different types of basins; by means of new guidelines and technologies of map compilation, to compose maps of tectonics-
sequence lithofacies palacogeography, with more advances in isochronism, cause continuity and practical applicability for exploration, so as to
reveal the characteristics and evolutions of tectonics-sequence lithofacies palacogeography from Sinian to Paleogene periods in southern China,
to get a better understanding of sedimentary formation, storage and cover in the framework of isochronous sequence strata, and to reconstruct
the pattern and evolutionary history of plate tectonics in southern China. Attentions have been paid to: (1)Integrity research. Taking basins as an
integrity to study the relationship between sequence development and basin evolution in different periods of time; (2)Period research. Studying
the characteristics of sedimentary filling, sequence development and source rocks in different periods of time, and the relationship of
sedimentary formation, storage and cover;(3) Orderliness research. Studying different types of source rocks formed in different development
stages of basins as well as the orderliness of such rocks on time and space scales; (4) Comprehensive research. Conducting a comprehensive
study on tectonics, sediments, sequences and lithofacies palaeogeography from Sinian to Paleogene periods in southern China by using
disciplinary theories and various technologies.

This atlas is a product resulting from an integrated, summary and in-depth study of the projects above-mentioned, and a crystallization of
almost ten years of hardworking of nearly 100 researchers. The research work was led by Sinopec, and directed by Zhang Yonggang, Deputy
Director and Xu Weiping, Section Head, under the Sinopec Technology Department, and Guan Defan, President of Sinopec Exploration &
Production Research Institute, and with the help of quite a few leaders and experts, namely Mou Shuling, former senior Vice President of
Sinopec, associate geological engineers-in-chief including Cai Xiyuan, Li Gansheng and Jin Zhijun, as well as some Sinopec-related divisions,
i.e., Oilfield Department, Marine Facies Office, Exploration & Production Research Institute, South China Exploration Branch, Jianghan
Oilfield Branch, Jiangsu Oilfield Branch, Southwest China Exploration Branch, and Chengdu University of Technology. Meanwhile,
Academician Liu Baojun, Professor Zeng Yunfu and Senior Engineer Chen Zi'en, who are consultants, have given their valuable suggestions to
the launch, research and implementation of the project. We express our heartfelt gratitude to all the above-mentioned departments and

individuals.
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