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Preface

Ordos Basin is one of those where oilfield is discovered at the earliest time. After the
foundation of new China in 1949, the great efforts have been made to study the strata of lower
Paleozoic and Mesozoic in which oil and gas resources are rich. The achievements in the oil and
gas exploration attract worldwide attention. By the end of 2001, the proven oil — in — place
geological reserves of Changging Oilfield exceed one trillion tons, including Jingan — Ansai oilfield
in Northern Shaanxi Province, where over 600 million tons reserves were detected; and an
integrated block with over 100 million tons reserves in Eastern Gansu Province. Four gas —
bearing blocks of Paleozoic each with over 100 bem (billion cubic meter) gas reserves were proven
in the regions of Jingbian, Suligemiao, Yulin and Wushenqgi. Geological reserve of gas in the
Sulige block is up to 600 bem that is the largest gas field in China. With the achievements in
exploration method, technology, it is necessary to sum up the practice of oil and gas exploration in
Ordos Basin in order to deepen the correlative theory. In particular, application of an a vanc%%s
theory of structural analysis based on the mobilism to explore the rules of oil and gas erffithment
and the geological and structural background for the reservoir formation is practically significant.
It is favorable not only to deepen the knowledge about the proved oil and gas fields, to exploit a
new working area, new type and new exploring level, but also to the theoretic study on structural
defomation in China mainland by offering new materials and advanced train of thoughts. This
book, therefore, is of great significance i theory and pragtice.

Based on the study f the long and cZﬁilated tectonic e%fjttion history in Ordo in, the
basic tectonic frakewor s, sediment frames of various basins, and their ct‘)?lg_il_lé_t-lor?' and
d?&%l")}ltéan are estalig‘shed in this book.\i'?his includes the characteristics of fault types and
struttural features %rmed in the course of their evolution, their correlation and development in
time and correlative overlapping and replacement in space. These results are valuable in further
understanding of the formation and development of the basin, the geodynamic setting of
continental crust deformation, the principal of oil and gas enrichment and their distribution,
especially the study on migration, accumulation and distribution of a time — transitional oil and gas
field.

Through analysis &f original data, the author summarizes the features of fault zones in the
basin from the viewpoint of development with stages and tectonic inversions. It is pointed out that
the basin has undertaken complex multiple alternative compressions and extensions in different
historical stages, during which the faults played the important role in the deformation and
replacement of the basin. The basin at present is characterized by multi — phases of formation,
various origins and alternative sliding and napping structures in different levels. The author
especially emphasizes a plane areal and zoning distribution of the faults within basin and their

relation with folds, as well as their stratified and typified feature on profile. The above



consideration is of important theoretical significance and practical value both to the knowledge of
oil and gas accumulation, and the exploration.

New achievements reported in this book include the results from the study aspects of re —
ordering the inner — basin faults, the historical analysis of original basin, the stress analysis of
tectonic reversal, and the restricting the oil a cumulation and distribution. It was believed

‘gi nts' o

that the presence of several rhombus fra; basement is an essential reason for the

overlapping of several original basins in Ordos basin, and for the differences in their sediment and
structure. Except the matginal area, main part of the Ordos basin shows a long — lasting stable
elevation and subsidence without remarkable fault disturbing which results in a slight
differentiation either in sedimentation or in structure. The tectonic stability brings up a
translating and crossing layering in Paleozoic marine dolomite, limestone and gypsum, and an
alternating and mixture texture in continental deposits of sand and mudstone. Overlapping
deposits marked by unconformity surface leads to multiple oil and gas source rocks, and to variable

source — reservoir — cap bed combinations. Accumulation of oil and gas in the geologic background

mentioned above should result in such an available trap where the major stratigraphic and (or)

lithologic (lower Paleozoic) pool must be suit in the stratum, lithology (upper Paleozoic and

Mesozoic) and weathering deposit above and beneath the unconformity surface. It is critical for a
isertica lora |

high oil and gas productivity that the reservoirs should be also in low porosity, low permeability

and low pressure, and the fractures should be small, shallowly cutting and in high density. The
above considerations are important and are consistent with the situation in practice.

To sum up, this book combines the results from both exploration experience and scientific
research with abundant and reliable materials. It’ s not only of instructive significance and
practical value to the petroleum geology analysis in the basin, but also of a valuable reference to
the study on the accumulation rules of oil and gas and tectonic deformation analysis in China and
overseas. For the author’ s painstaking, I would like to express my sincere congratulation before
the book is published.

Academician of Chinese Academy
of Sciences Ma Zongjin
May 2003
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Introduction

Ordos Basin, the second largest hydrocarbon — bearing basin in China, is famous for its
simple internal construction, gentle structures, stable depositional history and conformable
stratum. Ordos Basin is also well — known by its hidden and complex reservoirs, low quality and
permeability, and then for its low products and low economic efficiency. In recent years, with the
rapid progress on exploration techniques and methods, the achievement in better understanding of
the geological background is made every year. In order to propel the oil and gas exploration and
development, and to ensure that the oil and gas reservoirs will meet the needs of the rapid
developed national economy, a further understanding on the controlling facts and the geologic —
structure relationships of the oil and gas re — accumulating in the investigated and prospective oil
and gas fields is indeed needed. It will be a great theoretical and practical significance in the future
practice of exploration and development of oil and gas by taking a systematic and overall summary
on the achievements and successful experience of the processed explorations.

Besides the comprehensive review of the results from preliminary studies, more attention in
this book is paid to confirming and demonstrating the geometry, kinematics and dynamics of the
faults and fault systems. Distributions of fault — related fractures in zones, regions or in relation
with the associated folds in space, and in stratified oil and gas stratotypes in succession are
emphasized that allows to establish a relationship between the various distributions and spatial oil
and gas accumulations different in times, strata and faces.

This book consists of three Parts. Part One describes the evolution of the basins
systematically following fault development. Aspects of tectonic background, modification of
regional stress field, fault development, structural deformation, magmatic activity,
metamorphism, sedimentation and depositional system are all stated. Specialized structural
pattern, sediment frame and distribution of sedimentary facies are illustrated for individual
primary basins that are formed at different stages. Relationship of the basins in times, as well as
their transposition and overlapping in space and evolution mechanisms during their formation and
reworking is established.

Part Two emphasizes on basic petroleum geology. Following description on the characteristic
of the source rocks, oil and gas storages and reservoir traps in the basins, their combination
features, mechanisms of hydrocarbon migration and accumulation, rules of the reservoir formation
and distribution are demonstrated. Effects of various unconformities and fracture types on
hydrocarbon generation, migration and accumulation are also pointed out.

Further research on favorable potential hydrocarbon sources in the Ordos Basin is allocated in
Part Three. The studies base on the basin structure and reservoir distribution, it is pointed out
that the Ordos basin still has multiple accumulations rich in oil and gas for further exploration.

Prospects of exploration are in great promising.



Some modern research methods, new concepts and theories, and new models appeared in
present petroleum geological and structural studies are quoted suitably in this book. The author of
the book tries to use the data alternately from the geologic investigations and deep soundings to
constrain the relations between regional tectonics and local structures, the superstructures with
deep — seated structures, the orogenesis and foreland basin evolution, the static and dynamic, and
the formation and reworking processes in the Ordos Basin. By the comprehensive study on the
fault — related basin development and geologic — structural condition for oil and gas generating,
enrichment and distribution, a new train of thought and new viewpoint are made which will be

favorable onto further exploration of potential and hidden oil and gas reservoirs in the basin.
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