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This series, under the editorship of Professor H.J.
Zwart, will deal with all topics within this field, such
as: micro structures, large scale tectonics,
experimental structural geology, fabrics, rock
mechanics, and modelling in structural geology. The
aim is to publish advanced level reference books to
provide state-of-the-art reviews of these and other
aspects of structural geology. This series will be of
value to researchers and professionals in structural
geology, rock mechanics, petroleum geology and
tectonophysics.This first volume in the series deals
with the mechanics of tectonic faulting and its central
theme is the formation of faults in the tectonic stress
field and the interaction between faults and stresses.
The author, Dr. G. Mandl, was one of the top
research people with Shell International Research.
Part I of the book deals with the mechanical genesis
of general fault features, such as fault shape and
antithetic, precursory and secondary faulting and
elaborates on these more general aspects within the
context of specific tectono-mechanical models for
extensional faulting and thrusting. Besides critical
reviews, Part I contains a number of new or hitherto
unpublished results, in particular on model
experiments and numerical analyses. The central
chapter of Part II presents a full introduction into
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mechanical theory and rock plasticity - the theory
most adequate to tectonic faulting and therefore
forming the backbone of the book. Besides
presentations of basic concepts of stress and strain,
special chapters are devoted to poro-elasticity and
fluid flow through porous rocks. This branch of
geomechanics requires a multidisciplinary approach
that combines continuum mechanics, rock
mechanics and structural geology, and applies
theoretical, numerical and experimental methods,
together with the study of field cases. The book has
evolved from such multidisciplinary research and is
written for structural geologists, petroleum
geologists, engineering geologists, rock engineers
and geophysicists whose work demands a similar
approach. In addition, the book is intended to
encourage mechanical engineers and even
mathematicians to enter the fascinating and in parts
still untilled fields of tectono-mechanical processes in
the Earth's crust. The book is richly illustrated by
drawings, photographs and reproductions of seismic
records.
Presents a comprehensive and up-to-date account
of the fundamental aspects of structural geology,
emphasising both classical concepts and modern
developments. A detailed account of the techniques
of geometrical analysis is provided, giving a sound
background to principles of geological deformation
and in-depth analysis of mechanisms of formation of
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geological structures. Many new features are
included such as detailed discussions on rotation of
rigid inclusions and passive markers, boudinage
(including chocolate tablet boudins, foliation boudins
and shear fracture boudins), structural implications
of basement-cover relations and time-relation
between crystallation and deformation. The book
presents the methods of structural analysis from
microscopic to map scale, describes modern
techniques used in field and laboratory and offers a
balanced picture of modern structural geology as it
emerges from combined field, experimental and
theoretical studies. Hardback edition (0 080 41879 1)
also available £50.00
Intended as a learning reference and an exercise
manual. Part I covers basic geometric techniques
and the use of equal- angle and equal-area nets.
Part II addresses specialized topics written by
specialists in the field. Exercises and step-by-step
procedures are included.
The practical application of structural geology in
industry is varied and diverse; it is relevant at all
scales, from plate-wide screening of new exploration
areas down to fluid-flow behaviour along individual
fractures. From an industry perspective, good
structural practice is essential since it feeds into the
quantification and recovery of reserves and
ultimately underpins commercial investment choices.
Many of the fundamental structural principles and
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techniques used by industry can be traced back to
the academic community, and this volume aims to
provide insights into how structural theory translates
into industry practice. Papers in this publication
describe case studies and workflows that
demonstrate applied structural geology, covering a
spread of topics including trap definition, fault seal,
fold-and-thrust belts, fractured reservoirs, fluid flow
and geomechanics. Against a background of
evolving ideas, new data types and advancing
computational tools, the volume highlights the need
for structural geologists to constantly re-evaluate the
role they play in solving industrial challenges.
The Second Edition of Earth Structure: An
Introduction to Structural Geology and Tectonics
takes a balanced approach to the subject
emphasizing links between structural features at all
scales (microscopic, hand-specimen, outcrop,
mountain-range) and deformation processes."
A knowledge of structural geology is fundamental to
understanding the processes by which the earth's
crust has evolved. It is a subject of fundamental
importance to students of geology, experienced field
geologists and academic researchers as well as to
petroleum and mining engineers. In contrast to many
structural textbooks which dwell upon geometrical
descriptions of geological structures, this book
emphasises mechanical principles and the way in
which they can be used to understand how and why
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a wide range of geological structures develop.
Structures on all scales are considered but the
emphasis of the book is on those that can be seen
on the scale of hand specimen or outcrop. Drawing
on their considerable teaching experience the
authors present a coherent and lucid analysis of
geological structures which will be welcomed by a
wide variety of earth scientists.
The Second Edition also benefits from new artwork
that clearly illustrates complex concepts. New to the
Second Edition: New Chapter: 15, "Geophysical
Imaging," by Frederick Cook Within Chapters 21 and
22, four new essays on "Regional Perspectives"
discuss the European Alps, the Altaids, the
Appalachians, and the Cascadia Wedge. New and
updated art for more informative illustration of
concepts. The Second Edition now has 570 black &
white figures.
Presenting a coherent synthesis of lithosphere studies,
this book covers a range of geophysical methods
(seismic reflection, refraction, and receiver function
methods; elastic and anelastic seismic tomography;
electromagnetic and magnetotelluric methods; thermal,
gravity and rheological models), complemented by
petrologic and laboratory data on rock properties. It also
provides a critical discussion of the uncertainties,
assumptions, and resolution issues that are inherent in
the different methods and models of the lithosphere.
Multidisciplinary in scope, global in geographical extent,
and covering a wide variety of tectonics settings across
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3.5 billion years of Earth history, this book presents a
comprehensive overview of lithospheric structure and
evolution. It is a core reference for researchers and
advanced students in geophysics, geodynamics,
tectonics, petrology, and geochemistry, and for
petroleum and mining industry professionals.
Never HIGHLIGHT a Book Again! Virtually all of the
testable terms, concepts, persons, places, and events
from the textbook are included. Cram101 Just the
FACTS101 studyguides give all of the outlines,
highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only
Cram101 is Textbook Specific. Accompanys:
9780130651785 .
This book has grown out of a need to teach fundamental,
practical aspects of structural geology to undergraduate
and postgraduate students in the earth sciences and
they have written to provide a basic text at
undergraduate university level. We have tried to
assemble a comprehensive account of such basic
techniques as could be the foundation of a practical and
theoretical course in the analysis of tectonic structures,
stress and strain. Volume 1 covers the principles of
deformation, and Volume 2 applies these principles
specifically to the analysis of folds and fractures. Key
Features * Provides a unique practical introduction to
structural geology for students * Uses over 220 clear line
figures * Lavishly illustrated throughout with 107 high
quality photographs showing features of naturally
deformed rocks over a range of scale-aerial
photographs, field photographs and photomicrographs *
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Starts each session with the formulation of a problem
and presentation of any essential background or
necessary mathematical techniques * Gives graded
problems with solutions fully discussed in the text
drawing out key features of the methods used * Provides
22 working diagrams for use is problem solving
This combination of text and lab book presents an
entirely different approach to structural geology.
Designed for undergraduate laboratory classes, it
provides a step-by-step guide for solving geometric
problems arising from structural field observations. The
book discusses both traditional methods and cuttingedge approaches, with emphasis given to graphical
methods and visualization techniques that support
students in tackling challenging two- and threedimensional problems. Numerous exercises encourage
practice in using the techniques, and demonstrate how
field observations can be converted into useful
information about geological structures and the
processes responsible for creating them. This updated
fourth edition incorporates new material on stress,
deformation, strain and flow, and the underlying
mathematics of the subject. With stereonet plots and
solutions to the exercises available online at
www.cambridge.org/ragan, this book is a key resource
for undergraduates, advanced students and researchers
wanting to improve their practical skills in structural
geology.
The book includes new material, in particular examples
of 3-D models and techniques for using kinematic
models to predict fault and ramp-anticline geometry. The
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book is geared toward the professional user concerned
about the accuracy of an interpretation and the speed
with which it can be obtained from incomplete data.
Numerous analytical solutions are given that can be
easily implemented with a pocket calculator or a
spreadsheet.
Regional Geology and Tectonics: Principles of Geologic
Analysis, 2nd edition is the first in a three-volume series
covering Phanerozoic regional geology and tectonics.
The new edition provides updates to the first edition’s
detailed overview of geologic processes, and includes
new sections on plate tectonics, petroleum systems, and
new methods of geological analysis. This book provides
both professionals and students with the basic principles
necessary to grasp the conceptual approaches to
hydrocarbon exploration in a wide variety of geological
settings globally. Discusses in detail the principles of
regional geological analysis and the main geological and
geophysical tools Captures and identifies the tectonics of
the world in detail, through a series of unique geographic
maps, allowing quick access to exact tectonic locations
Serves as the ideal introductory overview and
complementary reference to the core concepts of
regional geology and tectonics offered in volumes 2 and
3 in the series
Rock microstructures provide clues for the interpretation
of rock history. A good understanding of the physical or
structural relationships of minerals and rocks is essential
for making the most of more detailed chemical and
isotopic analyses of minerals. Ron Vernon discusses the
basic processes responsible for the wide variety of
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microstructures in igneous, sedimentary, metamorphic
and deformed rocks, using high-quality colour
illustrations. He discusses potential complications of
interpretation, emphasizing pitfalls, and focussing on the
latest techniques and approaches. Opaque minerals
(sulphides and oxides) are referred to where appropriate.
The comprehensive list of relevant references will be
useful for advanced students wishing to delve more
deeply into problems of rock microstructure. Senior
undergraduate and graduate students of mineralogy,
petrology and structural geology will find this book
essential reading, and it will also be of interest to
students of materials science.
Relates the physical and geometric elegance of geologic
structures within the Earth's crust and the ways in which
these structures reflect the nature and origin of crystal
deformation through time. The main thrust is on applications
in regional tectonics, exploration geology, active tectonics
and geohydrology. Techniques, experiments, and
calculations are described in detail, with the purpose of
offering active participation and discovery through laboratory
and field work.
State-of-the-art analysis of geological structures has become
increasingly quantitative but traditionally, graphical methods
are used in teaching. This innovative lab book provides a
unified methodology for problem-solving in structural geology
using linear algebra and computation. Assuming only limited
mathematical training, the book begins with classic orientation
problems and progresses to more fundamental topics of
stress, strain and error propagation. It introduces linear
algebra methods as the foundation for understanding vectors
and tensors, and demonstrates the application of geometry
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and kinematics in geoscience without requiring students to
take a supplementary mathematics course. All algorithms are
illustrated with a suite of online MATLAB functions, allowing
users to modify the code to solve their own structural
problems. Containing 20 worked examples and over 60
exercises, this is the ideal lab book for advanced
undergraduates or beginning graduate students. It will also
provide professional structural geologists with a valuable
reference and refresher for calculations.
This state-of-the-art text offers students balanced coverage of
the full range of topics, supported by a wealth of outstanding
illustrations and photographs. The text opens with an
overview of basic geologic principles that paves the way for a
better understanding of structural geology. The topics of
stress and strain, deformation mechanisms, and strain
measurement provide a foundation upon which the text's
remaining coverage is built. Self-contained chapters meet
instructor's individual needs. A brief introduction to
geophysical techniques, principally seismic reflection and
refraction, Earth magnetism, and gravity, enhances a better
understanding of crustal structures. This latest edition has
been revised for greater clarity and to incorporate the most
current technical information possible. *Provides balanced
coverage of all topics, supported by numerous illustrations
and photographs. *An introductory review of fundamental
geologic principles and laws, geochronology, and principles of
equilibrium gives students a strong foundation and prepares
them for subsequent topics. *Essays in each chapter
encourage further study in key subjects. Each chapter offers
a short section on an ad
Structural Geology is a groundbreaking reference that
introduces you to the concepts of nonlinear solid mechanics
and non-equilibrium thermodynamics in metamorphic
geology, offering a fresh perspective on rock structure and its
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potential for new interpretations of geological evolution. This
book stands alone in unifying deformation and metamorphism
and the development of the mineralogical fabrics and the
structures that we see in the field. This reflects the
thermodynamics of systems not at equilibrium within the
framework of modern nonlinear solid mechanics. The
thermodynamic approach enables the various mechanical,
thermal, hydrological and chemical processes to be rigorously
coupled through the second law of thermodynamics,
invariably leading to nonlinear behavior. The book also differs
from others in emphasizing the implications of this nonlinear
behavior with respect to the development of the diverse,
complex, even fractal, range of structures in deformed
metamorphic rocks. Building on the fundamentals of structural
geology by discussing the nonlinear processes that operate
during the deformation and metamorphism of rocks in the
Earth's crust, the book's concepts help geoscientists and
graduate-level students understand how these processes
control or influence the structures and metamorphic
fabrics—providing applications in hydrocarbon exploration, ore
mineral exploration, and architectural engineering. Authored
by two of the world's foremost experts in structural geology,
representing more than 70 years of experience in research
and instruction Nearly 300 figures, illustrations, working
examples, and photographs reinforce key concepts and
underscore major advances in structural geology
Basic Optics: Principles and Concepts addresses in great
detail the basic principles of the science of optics, and their
related concepts. The book provides a lucid and coherent
presentation of an extensive range of concepts from the field
of optics, which is of central relevance to several broad areas
of science, including physics, chemistry, and biology. With its
extensive range of discourse, the book’s content arms
scientists and students with knowledge of the essential
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concepts of classical and modern optics. It can be used as a
reference book and also as a supplementary text by students
at college and university levels and will, at the same time, be
of considerable use to researchers and teachers. The book is
composed of nine chapters and includes a great deal of
material not covered in many of the more well-known
textbooks on the subject. The science of optics has
undergone major changes in the last fifty years because of
developments in the areas of the optics of metamaterials,
Fourier optics, statistical optics, quantum optics, and
nonlinear optics, all of which find their place in this book, with
a clear presentation of their basic principles. Even the more
traditional areas of ray optics and wave optics are elaborated
within the framework of electromagnetic theory, at a level
more fundamental than what one finds in many of the
currently available textbooks. Thus, the eikonal approximation
leading to ray optics, the Lagrangian and Hamiltonian
formulations of ray optics, the quantum theoretic
interpretation of interference, the vector and dyadic diffraction
theories, the geometrical theory of diffraction, and similar
other topics of basic relevance are presented in clear terms.
The presentation is lucid and elegant, capturing the essential
magic and charm of physics. All this taken together makes
the book a unique text, of major contemporary relevance, in
the field of optics. Avijit Lahiri is a well-known researcher,
teacher, and author, with publications in several areas of
physics, and with a broad range of current interests, including
physics and the philosophy of science. Provides extensive
and thoroughly exhaustive coverage of classical and modern
optics Offers a lucid presentation in understandable
language, rendering the abstract and difficult concepts of
physics in an easy, accessible way Develops all concepts
from elementary levels to advanced stages Includes a
sequential description of all needed mathematical tools
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Relates fundamental concepts to areas of current research
interest
The 30th International Geological Congress was held in
Beijing, China in August 1997. Leading scientists convened to
present their findings and views to the international geological
research community. Volume 14 of 26 focuses on structural
geology and geomechanics. All articles in the proceedings
have been refereed and keynote papers have been included
in Volume 1. These proceedings aim to present a view of
contemporary geology and should be of interest to
researchers in the geological sciences.
This book helps a novice to explore the terrain independently.
Geoscience fieldwork with a focus on structural geology and
tectonics has become more important in the last few years
from both academic and industrial perspectives. This book
also works as a resource material for batches of students or
geological survey professional undergoing training as parts of
their course curriculum. Industry persons, on the other hand,
can get a first-hand idea about what to expect in the field, in
case no academic person is available with the team. This
book focused on structural geology and tectonics compiles for
the very first time terrains from several regions of the globe.

Written as both a textbook and a handy reference,
this text deliberately avoids complex mathematics
assuming only basic familiarity with geodynamic
theory and calculus. Here, the authors have brought
together the key numerical techniques for
geodynamic modeling, demonstrations of how to
solve problems including lithospheric deformation,
mantle convection and the geodynamo. Building
from a discussion of the fundamental principles of
mathematical and numerical modeling, the text
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moves into critical examinations of each of the
different techniques before concluding with a
detailed analysis of specific geodynamic
applications. Key differences between methods and
their respective limitations are also discussed showing readers when and how to apply a particular
method in order to produce the most accurate
results. This is an essential text for advanced
courses on numerical and computational modeling in
geodynamics and geophysics, and an invaluable
resource for researchers looking to master cuttingedge techniques. Links to supplementary computer
codes are available online.
Rock fractures control many of Earth's dynamic
processes, including plate-boundary development,
tectonic earthquakes, volcanic eruptions, and fluid
transport in the crust. An understanding of rock
fractures is also essential for effective exploitation of
natural resources such as ground water, geothermal
water, and petroleum. This book combines results
from fracture mechanics, materials science, rock
mechanics, structural geology, hydrogeology, and
fluid mechanics to explore and explain fracture
processes and fluid transport in the crust. Basic
concepts are developed from first principles and
illustrated with worked examples linking models of
geological processes to real field observations and
measurements. Many additional examples and
exercises are provided online, allowing readers to
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practise formulating and quantitative testing of
models. Rock Fractures in Geological Processes is
designed for courses at the advanced undergraduate
and graduate level but also forms a vital resource for
researchers and industry professionals concerned
with fractures and fluid transport in the Earth's crust.
This second edition of Atlas of Structural Geology
features a broad and inclusive range of high-quality
mesoscale and microscale full-color photographs,
descriptions, and captions related to the deformation
of rocks and geologic structures. It is a
multicontributed, comprehensive reference that
includes submissions from many of the world’s
leading structural geologists, making it one of the
most thorough and comprehensive references
available to the geoscience community. All types of
structures are featured, including those related to
ductile and brittle shear zones, sigma and delta
structures, mineral fish, duplexes and trapezoids,
shear-related folds, and flanking structures in the
mesoscale and microscale. This second edition
features new and expanded coverage, including
seismic-image interpretation, landslide deformations,
flowing glacial structures, and more than 150 new
full-color images to illustrate the geologic features. A
stunning collection of the world’s most beautiful and
arresting geologic structures, this book is the ideal
resource to illustrate key concepts in geology.
Presents more than 400 top-quality, full-color
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photographs contributed by the world’s most
respected structural geologists Features a broad
range of morphological variations of geologic
structures, making it the most up-to-date and
inclusive reference of its kind Aids researchers in
developing mathematical and analogue models on
the peculiarity and uniqueness of the world’s most
iconic structures
Geologists must be able to “read” a geological map.
That means interpreting the vertical dimension
through the 2D view represented on the map and at
different scales. The main objective of this book is to
help students during this difficult learning process.
Based on an abundant iconography (field photos,
maps, cross-sections) and on basics in mathematics
and mechanics, the book dissects the geometry of
emblematic geological structures and objects in
order to build 3 D models, printable in 3D. The book
is dedicated to structural geology with a particular
emphasis on kinematics of faulting and folding and
on salt tectonics (chapters III, IV and V). The origin
of continental great unconformities and oceanic
break-up unconformities is also discussed (chapter
II). The audience of the book is broad and includes
(under)graduate students in Earth Sciences,
professors of Natural Sciences, and professional or
amateur geologists.
Basic Methods of Structural GeologyPearson
Complete coverage of all the basic topics of
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structural geology.
A pioneering single-semester undergraduate
textbook that balances descriptive and quantitative
analysis of geological structures.
This market-leading textbook has been fully updated
in response to extensive user feedback. It includes a
new chapter on joints and veins, additional examples
from around the world, and stunning new field
photos. Extended online resources reinforce key
topics using summaries, examples, and innovative
animations to bring concepts to life.
This instructive, engaging, highly readable manual is
intended for the laboratory portion of an
undergraduate course in structural geology. Guided
by students' and instructors' suggestions, Dr
Stephen Rowland and his new co-author, Dr Ernest
Duebendorfer, have refined various exercises for the
second edition, and have added discussions of
numerous topics, including axial planar foliations and
the dip isogon methods of fold classification. There
are also three new chapters on: balanced cross
sections; deformation mechanisms, fault kinematics
and microstructures; and plate tectonics.
This edited book discusses various challenges in
teaching structural geology and tectonics and how
they have been overcome by eminent instructors,
who employed effective and innovative means to do
so. All of the chapters were written by prominent and
active academics and geoscientists fully engaged in
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teaching Structural Geology and Tectonics. New
instructors will find this book indispensible in framing
their teaching strategy. Effective teaching of
Structural Geology and Tectonics constitutes the
backbone of geoscience education. Teaching takes
place not only in classrooms, but also in labs and in
the field. The content and teaching methodologies
for these two fields have changed over time, shaped
by the responsibilities that present-day geoscientists
are expected to fulfill.
Problems and Solutions in Structural Geology and
Tectonics, Volume 5, in the series Developments in
Structural Geology and Tectonics, presents
students, researchers and practitioners with an allnew set of problems and solutions that structural
geologists and tectonics researchers commonly
face. Topics covered include ductile deformation
(such as strain analyses), brittle deformation (such
as rock fracturing), brittle-ductile deformation,
collisional and shortening tectonics, thrust-related
exercises, rift and extensional tectonics, strike slip
tectonics, and cross-section balancing exercises.
The book provides a how-to guide for students of
structural geology and geologists working in the oil,
gas and mining industries. Provides practical
solutions to industry-related issues, such as well
bore stability Allows for self-study and includes
background information and explanation of research
and industry jargon Includes full color diagrams to
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explain 3D issues
A modern quantitative approach to structural geology
and tectonics for advanced students and
researchers.
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