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‘Tensile Fracturing in Rocks’ presents field observations on
fracturing of sedim- tary rocks and granite outcrops from
various provinces in three continents. It also combines results
of recent experiments conducted at different laboratories
around the world with current theories on fracturing. In
treating faults, this book limits itself to faults that are
associated with joint sets produced by definable causes and
occasi- ally to cases where interaction between the two types
of fracture – faults and joints – is not clear. The book’s
subject matter is divided over six chapters, which are briefly
described below. Chapter 1 summarizes current key concepts
in fracture physics. It starts with a pr- entation of the elastic
theory of fracture, and concentrates on the results of linear eltic fracture mechanics. The chapter touches also upon other
fracture properties, e.g., crack nucleation, dynamic fracturing
and slow fracturing processes. Nucleation is - dressed by
statistical mechanics methods incorporating modern
approaches of th- mal and fiber bundle processes. The
analyses of dynamic fracturing and slow fract- ing focus on
the differences, as compared to the linear elastic approach.
The cont- versy in interpreting experimental dynamic results
is highlighted, as are the surface morphology patterns that
emerge in fracturing and the non-Griffith crack extension
criterion in very slow fracturing processes.
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.
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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 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 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 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.
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A modern quantitative approach to structural geology and
tectonics for advanced students and researchers.
Scientific understanding of fluid flow in rock fractures--a
process underlying contemporary earth science problems
from the search for petroleum to the controversy over nuclear
waste storage--has grown significantly in the past 20 years.
This volume presents a comprehensive report on the state of
the field, with an interdisciplinary viewpoint, case studies of
fracture sites, illustrations, conclusions, and research
recommendations. The book addresses these questions: How
can fractures that are significant hydraulic conductors be
identified, located, and characterized? How do flow and
transport occur in fracture systems? How can changes in
fracture systems be predicted and controlled? Among other
topics, the committee provides a geomechanical
understanding of fracture formation, reviews methods for
detecting subsurface fractures, and looks at the use of
hydraulic and tracer tests to investigate fluid flow. The volume
examines the state of conceptual and mathematical
modeling, and it provides a useful framework for
understanding the complexity of fracture changes that occur
during fluid pumping and other engineering practices. With a
practical and multidisciplinary outlook, this volume will be
welcomed by geologists, petroleum geologists, geoengineers,
geophysicists, hydrologists, researchers, educators and
students in these fields, and public officials involved in
geological projects.

Published by the American Geophysical Union as part of
the Geophysical Monograph Series, Volume 16 (The
Griggs Volume). David Tressel Griggs was born October
6, 1911, in Columbus, Ohio. His parents were Robert
Fiske and Laura Amelia Tressel Griggs. His father was a
widely known professor of botany and a leading ecologist
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and environmental conservationist at a time when these
viewpoints were less familiar than they are today. David
was an undergraduate at Ohio State University in 1930
when he participated in a National Geographic Society
expedition, led by his father, to the Valley of Ten
Thousand Smokes. This Alaskan experience and the
encouragement he received from a gifted and
enthusiastic teacher, Professor Edmund M. Spieker, led
him to choose for his life work the application of physics
to the problems of the earth. After a year of graduate
studies in geology at Ohio State, David moved on in
1933 to Harvard, where a new progTam of high-pressure
studies devoted to geophysical problems had just been
initiated under the inspired guidance of Percy W.
Bridgman, pre-eminent leader in the experimental
exploration of the physics of very high pressures and in
the philosophical analysis of the logical processes of
scientific thinking.
"Physical Geology is a comprehensive introductory text
on the physical aspects of geology, including rocks and
minerals, plate tectonics, earthquakes, volcanoes,
glaciation, groundwater, streams, coasts, mass wasting,
climate change, planetary geology and much more. It
has a strong emphasis on examples from western
Canada, especially British Columbia, and also includes a
chapter devoted to the geological history of western
Canada. The book is a collaboration of faculty from Earth
Science departments at Universities and Colleges across
British Columbia and elsewhere"--BCcampus website.
Structural Geology is a groundbreaking reference that
introduces you to the concepts of nonlinear solid
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mechanics and non-equilibrium thermodynamics in
metamorphic geology, offering a fresh perspective on
rock structure and its 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
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This Special Publication is a celebration of research into
the Folding and Fracturing of Rocks to mark the 50th
anniversary of the publication of the seminal textbook by
J. G. Ramsay. Folding and Fracturing of Rocks
summarised the key structural geology concepts of the
time. Through his numerical and geometric focus John
pioneered and provided solutions to understanding the
processes leading to the folding and fracturing of rocks.
His strong belief that numerical and geometric solutions,
to understanding crustal processes, should be tested
against field examples added weight and clarity to his
work. The basic ideas and solutions presented in the text
are as relevant now as they were 50 years ago, and this
collection of papers celebrates John’s contribution to
structural geology. The papers explore the lasting impact
of John and his work, they present case studies and a
modern understanding of the process documented in the
Folding and Fracturing of Rocks.
Folding and Fracturing of Rocks was first published in
1967. It was one of the first major publications aimed at
developing for geologists the basic theory of stress and
strain in mathematical terms and explaining how this
theory could be used to solve practical problems in
structural geology and tectonics. Although out-of-print for
many years, it is still one of the most frequently cited and
quoted texts in modern research publications in
structural geology.
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
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isotopic analyses of minerals. Ron Vernon discusses the
basic processes responsible for the wide variety of
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.
Folding and Fracturing of Rocks50 Years of Research since
the Seminal Text Book of J. G. RamsayGeological Society of
London
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.
This manual of geology discusses the major aspects of
descriptive geology, notably rock types and structural studies.
The basic techniques of rock descriptions are also dealt with
at length. Contents:Basic Concepts in Geology and Their
Relevance in Civil EngineeringRocks: Their Composition,
Indentification and PropertiesThe GeometryDescription and
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Properties of Rock MassesWeathering, Erosion,
Transportation and DepositionSoil Particles, Soil Fabrics and
Soil StructuresGeological and Geotechnical MapsLogging
Rocks for Engineering Purposes Readership: Civil engineers.
Review: “This text is clear and well-structured, references are
supported by adequate figures. The book will provide
students with a useful geological background to rocks and
maps, and a clear exposition of how geological data can be
used for engineering purposes.” JKL Geological Magazine
“The book is a useful addition to the present range of applied
geology texts.” PBA Geotechnique
K.R. McClay Department of Geology, Royal Holloway and
Bedford New College, University of London, Egham, Surrey,
England TW20 OEX. Since the first Thrust and Nappe
Tectonics Conference in London in 1979 (McClay & Price
1981), and the Toulouse Meeting on Thrusting and
Deformation in 1984 (Platt et al. 1986) there have been
considerable advances in the study of thrust systems
incorporating new field observations, conceptual models,
mechanical models, analogue and numerical simulations,
together with geophysical studies of thrust belts. Thrust
Tectonics 1990 was an International Conference convened
by the editor and held at Royal Holloway and Bedford New
College, University of London, Egham Surrey, from April 4th
until April 7th 1990. There were one hundred and seventy
participants from all continents except South America. The
conference was generously sponsored by Brasoil U.K.
Limited, BP Exploration, Chevron U.K. Limited, Clyde
Petroleum, Enterprise Oil, Esso Exploration and Production
UK Limited, and Shell U.K. Exploration and Production. One
hundred and five contributions were presented at the
meeting, - seventy six oral presentations (together with poster
displays) and an additional twenty nine posters without oral
presentation (McClay 1990, conference abstract volume).
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Structural geology has developed at a very rapid pace in
recent years. Evolution of Geological Structures in Micro- to
Macro-Scales, covering a wide spectrum of current research
in structural geology from the grain scale to the scale of
orogenic belts and from the brittle to the ductile field, provides
an overview of newly emerging concepts in a single volume.
The book covers a wide range of advances in such broad
fields as hydraulic factures, normal faults, overthrusts, ductile
shear zones, rock fabrics, folds, superposed folds and
basement structures.
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, shearrelated 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 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
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models on the peculiarity and uniqueness of the world’s most
iconic structures

This convenient classtime tool contains all of the art
from the text in sequence, with ample space for notetaking. Because the Notebook has already done the
drawing, students can focus more of their attention
on isntructors and the concepts.
Developed by three experts to coincide with geology
lab kits, this laboratory manual provides a clear and
cohesive introduction to the field of geology.
Introductory Geology is designed to ease new
students into the often complex topics of physical
geology and the study of our planet and its makeup.
This text introduces readers to the various uses of
the scientific method in geological terms. Readers
will encounter a comprehensive yet straightforward
style and flow as they journey through this text. They
will understand the various spheres of geology and
begin to master geological outcomes which derive
from a growing knowledge of the tools and subjects
which this text covers in great detail.
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
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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 * 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
Structural Analysis and Synthesis is the best-selling
laboratory manual of its kind. Specifically designed
to support the laboratory work of undergraduates in
structural geology courses, the book helps students
analyze the various aspects of geological structures,
and to combine their analyses into an overarching
synthesis. This book is intended for use in the
laboratory portion of a first course in structural
geology. As is explicit in the title, this book is
concerned with both the analysis and synthesis of
structural features. In this 4th edition, the focus of
this popular manual has been broadened to include
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a range of new content and features, including:
Video content which demonstrates visually how to
perform some of the more challenging structural
geology techniques An acknowledgement of the
increasing importance of environmental applications
of structural geology – vital to students who may go
on to pursue careers in the environmental sphere An
increased emphasis on quantitative techniques,
complete with descriptions of computer program
applications Contingent with this quantitative
emphasis, the book also outlines the limitations of
such techniques, helping students to appropriately
apply the techniques and evaluate their
trustworthiness Structural Analysis and Synthesis,
4th edition is a renowned and widely recognized aid
to students in grasping and mastering the techniques
required in structural geology, and will find a home
wherever the principles and practices of structural
geology are taught.
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
cutting-edge approaches, with emphasis given to
graphical methods and visualization techniques that
support students in tackling challenging two- and
three-dimensional problems. Numerous exercises
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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.
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.
Introduction to geologic fracture mechanics covering
geologic structural discontinuities from theoretical and
field-based perspectives.
From AMETHYST to ARTESIAN SPRING, from COAL
GAS to CONTINENTAL DRIFT, from SEISMOGRAM to
STROMATOLITE, the Encylopedia of the Solid Earth
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Sciences provides a comprehensive modern reference
text for all the subdisciplines of the Earth Sciences. The
Encyclopedia is primarily intended for professional earth
scientists and those specializing in related subjects.
However, it will also provide an important reference for
students of the Earth Sciences and those needing
information on terms in current usage. The book contains
three main styles of entry: articles up to 1500 words on
major topics such as plate tectonics, standard entries of
up to a couple of hundred words on topics such as
groups of minerals,and brief definitions of, for instance,
individual minerals.
"Fractures in detachment folded MississippianPennsylvania Lisburne Group carbonates provide insight
into the distribution and character of natural fractures as
a function of folding and lithology. Data from five
detachment folds suggest that hinges show a higher
fracture density than limbs. This study also suggests that
the amount of shortening does not play a significant role
in determining fracture density or uniformity of fracture
orientation. A mechanical classification based on
lithologic homogeneity reflects natural fracture
distribution as a function of lithology more accurately
than conventional lithologic classifications. Two main
fracture sets were observed, a N-S set, perpendicular to
fold axes, and an E-W set, parallel to fold axes.
Statistical analyses suggest that E-W fracturing occurred
before and during folding and that N-S fracturing
occurred both before and after folding"--Leaf iii.
Rock fractures control many of Earth's dynamic
processes, including plate-boundary development,
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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 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.
The understanding of Earth processes and environments
over geological time is highly dependent upon both the
experience that can only be gained through doing
fieldwork, and the collection of reliable data and
appropriate samples in the field. This textbook explains
the main data gathering techniques used by geologists in
the field and the reasons for these, with emphasis
throughout on how to make effective field observations
and record these in suitable formats. Equal weight is
given to assembling field observations from igneous,
metamorphic and sedimentary rock types. There are also
substantial chapters on producing a field notebook,
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collecting structural information, recording fossil data and
constructing geological maps. The volume is in a robust
and handy size, with colour coded chapters for ease of
use and quick reference in the field. Geological Field
Techniques is designed for students, amateur
enthusiasts and professionals who have a background in
geology and wish to collect field data on rocks and
geological features. Teaching aspects of this textbook
include: step-by-step guides to essential practical skills
such as using a compass-clinometer, making a
geological map and drawing a field sketch; tricks of the
trade, checklists, flow charts and short worked examples;
over 200 illustrations of a wide range of field notes, maps
and geological features; appendices with the commonly
used rock description and classification diagrams; a
supporting website hosted by Wiley Blackwell.
This second edition provides an account of modern
environmental issues and the physical and socioeconomic framework in which they are set. It explains
the principles and applications of the different parts of
the Earth's system : the lithosphere, atmosphere,
hydrosphere and biosphere, and explains the
interrelationships within and between these systems. It
explores the present environmental crisis, examines how
the planet Earth fits in the wider universe and explores
human-environment interactions. (Midwest).
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