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Preface

There are two issues to be resolved in oil and gas exploration of China Sea, one is the stra-
tegic petroleum area selection, and the other is the early-phase oil and gas resources assess-
ment techniques for the low-level exploration area.

In 2000, the authors completed a project (820 —03 —03) called “Fast comprehensive as-
sessment techniques for offshore hydrocarbon resources” , which is part of National High Tech-
nology Development Program (863 Program). The project is aimed at early evaluation of oil and
gas resources. The task of the project is to develop a set of evaluation system for the basins
which have been got geophysical survey without drilling or a few drilling data. After the evalua-
tion system was successfully developed, some achievements have been got, therefore,we would
like to recommend the system for you to correct. '

With regard to offshore strategic petroleum area selection, it should be considered as a
huge systematic project. As everyone knows, there are 31 Mesozoic and Cenozoic sedimentary
basins in China$ jurisdictional waters and adjacent areas, with a total area of 1 740 770 km®,
until now, 11 offshore shelf basins have carried out different levels of oil and gas exploration
and development, there are 20 basins have done a few seismic investigations and survey which
need to do further works. However, this book also attempts to regionally probe into the basic ge-
ological features and reservoir conditions of 31 basins, providing the basic data for strategic pe-
troleum area selection.

In short, the two questions mentioned-above can be regarded as the original intention for
this book to be written. The book is divided into nine chapters. The first chapter is introduc-
tion, focusing on tasks of early evaluation,reviewing marine oil and gas exploration history and
discussing the existing issues. The 2nd to 4th chapters, which mainly describes the tectonic u-
nits,, evolution period of times and hydrocarbon-bearing basin group in China sea waters and its
adjacent area, try to describe basin-forming mechanisms and oil systems based on the same
plate position and geodynamic background of basin group. This part is equivalent to the estab-
lishment of the geological model which is the focus of this book. The 5th to 9th chapter intro-
duces the theory of petroleum system in the early oil and gas resources under the guidance of a
comprehensive assessment of technology, which includes an integrated geophysical and se-
quence stratigraphy technology, and oil and gas migration and accumulation under the basin-
based simulation techniques , these techniques can be applied to offshore oil and gas resources
early assessment . This part is highlighted in this book.

I
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After the completion of the first draft, some aspects or sentiment of the research progress
are summarized for colleagues to discuss as follows.

1. Take “the basin group” as the regional tectonic units, analyzing their basin —
forming characteristics

Thirty-one Mesozoic and Cenozoic basins in China seas and adjacent areas showed an or-
derly distribution in different types of prototype basin and multi-tectonic cycle in the form of su-
perimposed basins. A group of basins with similar or related basin-forming mechanism at the
same plate location are called the “basins group. " On this basis, analysis of their source rocks
and reservoir combinations (Play) and the petroleum system can provide the basis for the early
evaluation of reservoir-forming conditions and resources.

According to the mention-above ideas, the 31 basins in China sea are divided into crat
on - rift basin groups within the land, back-arc rift basin groups on the Western Pacific active
continental margin, and rift basin groups on the quasi-passive continental margin along the
South China and South China Sea,with the total of three major categories and five sub — catego-
ries. Such as the rift basin groups on the quasi-passive continental margin along the South Chi-
na Sea,in which extensional rift is the main screen of the basin evolution, but accompanied by
the generation and southward cleavage of South China Sea oceanic basin, forming different
plate boundaries and basin groups in the Miocene and Pliocene. Such as the slip-split groups on
the western extension and shear edge ( Yingge Sea Basin, zhongjiannan basin and Wanan Ba-
sin) , the foreland-rift basin groups on the edge of the crash subduction of northeastern and
southern South China Sea( Taixi and Taixinan basin group;Zengmu , Brunei—Sabah and west
Palawan basin group). As a result, these studies are laid the foundation of basin — forming and
the accumulation mechanisms from the region, as well as the early appraisal

At the same time, this book preferentially dissected the South Yellow Sea Craton-rift basin
group and compared with the Sichuan Basin, considering that there is a large difference between
the two in terms of burial history and reservoir conditions. North Yellow Sea basin is the super-
imposition basin of late Mesozoic “small Craton” in the uplift background, the late Mesozoic
basin groups in the N — E direction are constituted with onshore Jiaolai, Anzhou and other ba-
sins, this book discussed exploration direction of the south and north Yellow Sea Basin Group
respectively.

2. The East China Sea and the South China Sea basin group on the edge of West Pacific
Ocean presents the evolution features of cleavage gradually to the ocean

The main rift period of the west depression on the East China Sea continental shelf basin
(ECSCSB) is K—E,, the eastern depression of ECSCSB to the Pearl River Mouth basin and
Qiongdongnan basin on the north of South China Sea is E,, while the Wan-an, Zengmu basin
of the South China Sea is E2—N]*?, to the Okinawa Trough rift basin is N,—Q; It reflects
evolution characteristics of the rift center migrated to the ocean, which were caused by Pacific
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plate subduction and mantle material creeped eastwardly. Moreover, because of extensional rif-
ting to the ocean constantly and the block torsion to the landward, caused almost all rift basin
presented the geometric shape of the east rupture west overlap or east-south rupture to north-
west overlap. The above evolution features play an important role on the distribution of favoura-
ble hydrocarbon source rocks and reservoir system in basin.

3. Comparison of petroleum geological features of oil and gas-bearing basin group in China
sea area

The mechanisms of forming-basin, forming-reservoir combinations and petroleum systems
of oil and gas-bearing basin group in china sea area were compared, within which the Yellow
Sea and Bohai Sea craton (inner) basin group is a multi-tectonic cycle of superimposed ba-
sins, forming a number of sets of hydrocarbon source rocks, and a composite petroleum sys-
tem; but the rifting (rift) phase in the Cenozoic Era is the main period of basin generation,
hydrocarbon generation and accumulation in the local place, oil and gas migration is short,
forming the oil and gas migration-accumulation system, and accumulation combination closely
related with the rupture, as well as multiple oil and gas accumulation zone with unique fea-
tures. East China Sea back-arc rift basin group is located on the South China fold system. The
back-arc cleavage and the squeezing reversal frequently alternation in the Cenozoic Era is the
main control factors of the forming-basin and the accumulation. The Paleogene coal-bearing
rocks generated hydrocarbons , which is an important character, The back — arc rift basin group
often forms a Paleogene Anticline-block accumulation combination and a more single petroleum
system. The South China Sea passive continental margin basin group lay discrete edge of litho-
sphere, the two-way subduction from Pacific plate and the Indian — Australian plate in the Mes-
ozoic — Cenozoic induce the flow of upwelling mantle, resulting in the role of passive rifting;
Cenozoic is the main period of the basin-forming, the deposits consisted of sea facies and the
sea-land facies, the sedimentation constantly is an important feature, oil and gas migrate long-
distance along the relatively homogeneous marine transporting layer, forming a more single pe-
troleum system,and a large-scale oil and gas fields group of the delta facies and biological reef
facies distributed along the (place) suture.

4. High-quality experts thinking plays an important role in the early evaluation in the basin

The value of oil and gas exploration is the discovery, and which is the most difficult and
most challenging work in the oil geological exploration activities. Among which the thinking of
highly qualified experts play an important role. In this regard, the author had some deep feel-
ings on the basis of summing up the oil and gas exploration history in the China Sea. Among
these, especially the discovery of the oil and gas-bearing basin of the Pearl River Mouth basin
and East China Sea continental shelf distinctly reflects the ability and professional level of pe-
troleum geologist and decision — making. The cycle of the first drilling well to discovery well is

only two years in these two basins, it just took five years from seismic surveys (1975) to the
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Zhu five well got industrial oil and gas flow (1979) in the Pearl River Mouth Basin,which is
the successful story at the time under the conditions of exploration technology is not advanced,
fully embodies the operational quality of the geologist. And the the discovery of oil and gas
bearing basin in the East China Sea shelf is also a very successful example, foreign oil compa-
nies firstly investigated oil and gas in 1970 at this area, in 1972, the first exploration well -
Fujiang 1 well was drilled in the Fukue depression of the East China Sea shelf basin , which was
lost and has not obtained industrial oil and gas flow. In 1974, China carried out the oil recon-
naissance survey and general survey in East China Sea, the first well ( Longjing 1 wells) has
drilled in March 1981, while the Pinghu lwell was drilled on the Xihu Depression obtainning
industrial oil and gas flow in 1983, realizing a major breakthrough of oil and gas exploration in
the East China Sea, and then transferred to trap pre — exploration and reservoir evaluation pha-
ses; its clear-cut division of the exploration phase and rigorous exploration program, reflecting
the high-quality and high-level of petroleum geologists and decision — makers. Thus, in terms of
social interests from safeguarding national rights or economic interests, the oil and gas discover-
y in East China Sea is a proud historical monument.

5. Fast comprehensive assessment techniques for offshore hydrocarbon resources

(1) The evaluation system constitution; basin description technique building the geolog-
ical model and basin simulation technique forecasting resources and its distribution. Including;
D integrated geophysical basin description of technology, mainly in multi-channel seismic
modeling, based on a three-dimensional tomographic imaging techniques described in the mod-
el basin, and amendments to the key technology is the seismic wave travel time of the computer
automatically recognizes and pick-up, Three-dimensional seismic wave field and time field for-
ward modeling in order to establish tectonic model. (2) basin sequence stratigraphy description
technique is based on sequence stratigraphy, Milankovitch cycle stratigraphy and the theory of
principle, the basin sequence and system tract analysis, intuitively depositional environment of
the basin are described in order to determine the environment and the source-reservoir-cap
combination. And the development of a model library sequence stratigraphy, tectonic subsid-
ence and deposition of base-level analysis, lithology prediction, simulation wells and deposition
complementary to each other diagrams integrated evaluation system. @) hydrocarbon migration
and accumulation of basin-based simulation technology, research focus on developing and in-
tegrating the use of a combination of methods, successfully developed an ultra-pressure and flu-
id potential simulation technology, two-dimensional reservoir dynamics simulation technique,
multi-layer multiple limited tensional thermal evolution forward technology to achieve an expert
intelligent discrimination and accumulation kinetics of a combination of oil and gas migration
and accumulation of analog technology to improve oil and gas resources of the basin, the distri-
bution of the early forecast level.

(2) The characteristics of the evaluation system:(D highlighting the comprehensive think-
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ing. Integrated evaluation technique is guided by petroleum system theory, building of geolog-
ical model is the core and basis of the resource evaluation , previous evaluation techniques usu-
ally artificially cut the geological model building and basin modeling. The new evaluation tech-
niques build a single large-scale evaluation system linked with basin description modeling and
basin modeling resources evaluation techniques, through Sun workstation as the hardware plat-
form to achieve the basin description and basin modeling subsystems of organic links. @ reflec-
ting the thinking of experts and intelligence, in order to fully reflect the the experience and
judgments of petroleum geologists in the early evaluation, expert analysis and human interven-
tion interface has always run throughout the system, reflecting the thinking of experts and intel-
ligence.

6. Editors

This book is composed of the study results of the national “863" program 820 - 03 -
03. Editers are composed of Qingdao Institute of Marine Geology, Ministry of Land and Re-
sources, Institute of Geophysics, Chinese A cademy of Sciences , Chinese Academy of Geolog-
ical Sciences, China National Offshore Oil Corporation Exploration and Development Research
Center, Guangzhou Marine Geological Survey and China University of Geosciences and so on.

The book is divided into nine chapters, Dai Chun-shan completed the first, second, third
and five chapters; fourth chapter from the Dai Chun-shan and Yang Yan-qiu; Cai Feng, Li
Gang participated in the study in section 3 of fourth Chapter, and sixth chapter from Wu
Zhigiang and Yu Changging, seventh chapter from Liu Yi-Ke and Chang Xu, eighth chapter
from Chen Jian-wen, Yu Chang-qing, Gong Jian-ming, DAI Chun-shan, Xu Hua-ning, Gao
Hong-fang, Liang Jie, Fu Xi, Bai Zhi-lin, ninth chapter from WEN Zhen-he, Lin Feng, Zeng
Rong-jia, Tong Zhi-gang, Hu Gen-cheng, DAI Chun-shan, Wang Ming-jun; and finally com-
piled by the DAI Chun-shan. Yang Yan-qiu completed maps and editing, Yan Guijing made
some amendments for some chapters,

In the preparation and publication of this book, we got a lot of helps from Professor Chen
Bangyan who is the expert of marine areas “820” theme group of experts of National “863”
plan , Cao Ping who is Director of the Division of Science and Technology of MLR, Qingdao
Institute of Marine Geology, cooperative units, and leaders and editorsof China Ocean Press,
thus to express my sincere gratitude.

Chief editor of Oil & gas geology, Professor Wang Tingbin, from China Petroleum &
Chemical Corporation Exploration and Development Research Institute carried out a careful re-
view of the book and made many valuable amendments, in the process of preparing this book,
we also cites a large number of literature scholars at home and abroad as well as some unpub-
lished manuscripts, in this also to thank.

At the same time, the book also received great help during the preparation process from

researchers Liu Shou-quan, Mo Jie and Mr. Guo Zhen-xuan, colleagues from Division of Oil
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and Gas Resources of Qingdao Institute of Marine Geology provided a lot of information, we
wish to express our heartfelt thanks. My wife, engineer He Jingui participated in the discussion
and consultation about the biostratigraphic research of the book , as well as life support, so that
the preparation work can be carried out smoothly. The book manuscript is printed by Mr. Zhao
Hui from Graphics Inc. of Qingdao Institute of Marine Geology, while Miss Liu Mei completed
some mapping work, we would also like to express my sincere gratitude.

It should be noted that this book involves many disciplines and technologies, but there are
still many issues to be resolved , therefore, the authors deeply feel the deficiencies and lack of
knowledge in the preparation process, and have anticipated the problems and errors in this

book ,we urge readers to criticize so as to continually refine and improve,

Dai Chun Shan
July, 2010
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