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and then applies these concepts to the real occurrences of the rocks themselves.
Requires only aworking knowledge of algebra, and makes extensive use of
spreadsheets. Includes an accompanying diskette of programs and datafiles.
This book offers unique, comprehensive, up-to-date coverage of both igneous
and metamorphic petrology in a single volume and provides the quantitative and
technical background required to critically evaluate igneous and metamorphic
phenomena. For anyone interested in petrology.

i Download An Introduction to |gneous and Metamorphic Petrolo ...pdf

E) Read Online An Introduction to lgneous and M etamorphic Petro ...pdf



http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420

An Introduction to Igneous and Metamorphic Petrology

By John D. Winter

An Introduction to Igneous and Metamor phic Petrology By John D. Winter

Providing enough background to be rigorous, without being exhaustive, it gives readers good preparation in
the techniques of modern petrology; a clear and organized review of the classification, textures, and
approach to petrologic study; and then applies these concepts to the real occurrences of the rocks themselves.
Requires only aworking knowledge of algebra, and makes extensive use of spreadsheets. Includes an
accompanying diskette of programs and datafiles. This book offers unique, comprehensive, up-to-date
coverage of both igneous and metamorphic petrology in a single volume and provides the quantitative and
technical background required to critically evaluate igneous and metamorphic phenomena. For anyone
interested in petrology.

An Introduction to Igneous and Metamor phic Petrology By John D. Winter Bibliography

. Sales Rank: #930264 in Books

- Published on: 2001-02-19

- Original language: English

- Number of items: 1

- Dimensions: 11.00" hx 1.67" w x 8.52" |, 4.07 pounds
- Binding: Hardcover

- 699 pages

i Download An Introduction to |gneous and M etamorphic Petrolo ...pdf

B Read Online An Introduction to | gneous and M etamorphic Petro ...pdf



http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420
http://mbooknom.men/go/best.php?id=0132403420

Download and Read Free Online An Introduction to Igneous and M etamor phic Petrology By John D.
Winter

Editorial Review

From the Inside Flap
Preface

Thistext isdesigned for use in advanced undergraduate or early graduate courses in igneous and
metamorphic petrology. The book is extensive enough to be used in separate igneous and metamorphic
courses, but | useit for aone-semester combined course by selecting from the available chapters. The nature
of geological investigations has largely shaped the approach that | follow.

Geology is often plagued by the problem of inaccessibility. Geological observers really see only atiny
fraction of the rocks that compose the Earth. Uplift and erosion exposes some deep-seated rocks, whereas
others are delivered as xenoliths in magma, but their exact place of origin isvague at best. Asaresult, alarge
proportion of our information about the Earth isindirect, coming from melts of subsurface material,
geophysical studies, or experiments conducted at elevated temperatures and pressures.

The problem of inaccessibility has atemporal aspect aswell. Most Earth processes are exceedingly slow. As
aresult, we seldom are blessed with the opportunity of observing even surface processes at rates that lend
themselves to ready interpretation (volcanism is arare exception for petrologists). In most other sciences,
theories can be tested by experiment. In geology, as arule, flat experiment has run to its present stateand is
impossible to reproduce. Our common technique is to observe the results and infer what the experiment was.
Most of our work is thusinferential and deductive. Rather than being repulsed by this aspect of our work, |
believe most geologists are attracted by it.

The nature of how geology is practiced has changed dramatically in recent years. Early geol ogists worked
strictly in the observational and deductive fashion described above. The body of knowledge resulting from
the painstaking accumulation of data observable with the naked eye or under alight microscopeis
impressive, and most of the theories concerning how the Earth works that were developed by the mid-20th
century are still considered valid today, at least in broad terms. Modern post-war technology, however, has
provided geologists with the means to study the Earth using techniques borrowed from our colleaguesin the
fields of physics and chemistry. We have mapped and sampled much of the ocean basins; we have probed
the mantle using variationsin gravity and seismic waves; we can perform chemical analyses of rocks and
minerals quickly and with high precision; we can aso study natural and synthetic specimens at el evated
temperatures and pressures in the laboratory to approximate the conditions at which many rocks formed
within the Earth. These and other techniques, combined with theoretical models and computing power, have
opened new areas of research and have permitted us to learn more about the materials and processes of the
Earth's interior. These modern techniques have been instrumental in the development of plate tectonic
theory, the encompassing paradigm that guides much present geol ogic thought. Given the limitations of
inaccessibility mentioned above, it isimpressive how much we have learned about our planet. Modern
petrology, because it, addresses processes that occur hidden from view deep within the Earth, must rely
heavily on data other than simple observation.

In the pages that follow | shall attempt to explain the techniques employed, and the resulting insights they
provide into the creation of the igneous and metamorphic rocks now found at the surface of the Earth. The
reader should be aware, however, that the results of our investigations, however impressive and consistent
they may appear, are still based in large part on indirect evidence and inferential reasoning. I'm sure that the



many researchers whose painstaking work we shall review would join me in urging a healthy skepticism lest
we become too dogmatic in our perspective. |deas and theories are always in a state of flux. Many of today's
ideas may be discarded tomorrow as new information becomes available and/or other ideas take their place.
Certainly petrology is not exempt from this process. If so, it would be far too dull to pursue.

The term petrology comes from the Greek petra (rock) and logos (explanation), and means the study of rocks
and the processes that produce them. Such study includes description and classification of rocks, aswell as
interpretation of their origin. Petrology is subdivided into the study of the three major rock types.
sedimentary, igneous, and metamorphic. At the undergraduate level in most colleges and universities,
sedimentary petrology is taught as a separate course, usually with stratigraphy. gneous and metamorphic
petrology are commonly combined, due to the similarity of approach and principles involved. | intend this
book for either a combined igneous/metamorphic course or two separate ones. In the interest of brevity, |

will henceforth use the term "petrology" to mean the study of igneous and metamorphic rocks and processes.
I hope not to offend sedimentary petrologists by this, but it would prove burdensome to continually redraw
the distinction.

| shall concentrate on the processes and principles involved in the generation of igneous and metamorphic
rocks, rather than dwell upon lists of details to be memorized. Certainly facts are important (after all, they
compose the data upon which the interpretations are based), but when students concentrate on the processes
of geology, and the processes by which we investigate them, they get a deeper understanding, more lasting
knowledge, and develop skills that will prove valuable beyond the classroom.

As mentioned above, modern petrology borrows heavily from the fields of chemistry and physics. Indeed,
the student taking a petrology course should have completed ayear of chemistry, and at least high school
physics. Calculus, too, would help, but is not required. Some students, who were attracted to geology for its
field bias, areinitialy put off by the more rigorous chemical and theoretical aspect of petrology. | intend this
text to give students some exposure to the application of chemical and physical principlesto geological
problems, and | hope that some practice will give them confidence in using quantitative technigques. At the
sametime, | do not want to so burden them that they |ose the perspective that thisis a course in geology, not
chemistry, physics, or computer science. We must bear in mind that the Earth itself isthe true proving
ground for al the ideas we deal with. Even the most elegant models, theories, and experimental results, if not
manifested in the rocks in the field, are useless (and probably wrong as well).

All textbooks need to balance brevity, breadth, and depth. Whole books are dedicated to such subjects as
thermodynamics, trace elements, isotopes, basalts, or even specialized subjects as kimberlites, lamproites, or
mantle metasomatism. When distilling this sea of wisdom to an introductory or survey level, vast amounts of
material must necessarily be abbreviated or |eft out. Of courseit is up to the author to decide what isto be
selected. We each have our own areas of interest, resulting; in a somewhat biased coverage. To those who
object to, the light coverage | give to some subjects and my overindulgence in others, | apologize. The
coverage here is not intended to replace more specialized classes and. deeper levels of inquiry for those
proceeding on to graduate studiesin petrology. There is no attempt to develop theoretical techniques, such as
thermodynamics or trace. elements from first principles. Rather, enough background is given for a degree of
competence with using; the techniques, but the direction is clearly toward application. We gain from our
more general perspective a. broad overview of the Earth as a dynamic system that: produces a variety of
igneous and metamorphic rocks in. awide range of settings. We will not only learn about: these various
settings and the processes that operate. there, but we will develop the skills necessary to evaluate and
understand them. Once again, | urge you to be. critical as you progress through this text. Ask yoursdlf if' the
evidence presented to support an assertion is adequate. Thistext is different from texts only 10 years old. We
might all wonder what interpretations will change in. atext published 10 years from now.



Following the traditional approach, | have divided the book into an igneous section and a metamorphic
section. Each begins with an introductory chapter, followed by a. chapter on the description and
classification of appropriate rock types and a chapter on the development and, interpretation of textures. The
chapters on classification. and textures are intended as a laboratory supplement,, and not for lecture-
discussion. | havetried to explain. most petrologic terms as they are presented, but you will. invariably run
across terms with which you are unfamiliar. | usualy place a new term in bold typeface. If you. forget a
term, it can usually be found in the index, but a. dictionary of geological termsis aso a good companion.
Theinside front cover |

From the Back Cover

Providing enough background to be rigorous, without being exhaustive, it gives readers good preparation in
the techniques of modern petrology; a clear and organized review of the classification, textures, and
approach to petrologic study; and then applies these concepts to the real occurrences of the rocks themselves.
Requires only aworking knowledge of algebra, and makes extensive use of spreadsheets. Includes an
accompanying diskette of programs and datafiles. This book offers unique, comprehensive, up-to-date
coverage of both igneous and metamorphic petrology in a single volume and provides the quantitative and
technical background required to critically evaluate igneous and metamorphic phenomena.
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Preface

Thistext isdesigned for use in advanced undergraduate or early graduate courses in igneous and
metamorphic petrology. The book is extensive enough to be used in separate igneous and metamorphic
courses, but | useit for aone-semester combined course by selecting from the available chapters. The nature
of geological investigations has largely shaped the approach that | follow.

Geology is often plagued by the problem of inaccessibility. Geological observers really see only atiny
fraction of the rocks that compose the Earth. Uplift and erosion exposes some deep-seated rocks, whereas
others are delivered as xenoliths in magma, but their exact place of origin isvague at best. Asaresult, alarge
proportion of our information about the Earth isindirect, coming from melts of subsurface material,
geophysical studies, or experiments conducted at elevated temperatures and pressures.

The problem of inaccessibility has atemporal aspect aswell. Most Earth processes are exceedingly slow. As
aresult, we seldom are blessed with the opportunity of observing even surface processes at rates that lend
themselves to ready interpretation (volcanism is arare exception for petrologists). In most other sciences,
theories can be tested by experiment. In geology, as arule, flat experiment has run to its present stateand is
impossible to reproduce. Our common technique is to observe the results and infer what the experiment was.
Most of our work is thusinferential and deductive. Rather than being repulsed by this aspect of our work, |
believe most geologists are attracted by it.

The nature of how geology is practiced has changed dramatically in recent years. Early geologists worked
strictly in the observational and deductive fashion described above. The body of knowledge resulting from
the painstaking accumulation of data observable with the naked eye or under alight microscopeis
impressive, and most of the theories concerning how the Earth works that were developed by the mid-20th
century are still considered valid today, at least in broad terms. Modern post-war technology, however, has
provided geol ogists with the means to study the Earth using techniques borrowed from our colleaguesin the
fields of physics and chemistry. We have mapped and sampled much of the ocean basins; we have probed
the mantle using variationsin gravity and seismic waves; we can perform chemical analyses of rocks and
minerals quickly and with high precision; we can aso study natural and synthetic specimens at el evated



temperatures and pressures in the laboratory to approximate the conditions at which many rocks formed
within the Earth. These and other techniques, combined with theoretical models and computing power, have
opened new areas of research and have permitted us to learn more about the materials and processes of the
Earth's interior. These modern techniques have been instrumental in the development of plate tectonic
theory, the encompassing paradigm that guides much present geol ogic thought. Given the limitations of
inaccessibility mentioned above, it isimpressive how much we have learned about our planet. Modern
petrology, because it, addresses processes that occur hidden from view deep within the Earth, must rely
heavily on data other than simple observation.

In the pages that follow | shall attempt to explain the techniques employed, and the resulting insights they
provide into the creation of the igneous and metamorphic rocks now found at the surface of the Earth. The
reader should be aware, however, that the results of our investigations, however impressive and consistent
they may appear, are still based in large part on indirect evidence and inferential reasoning. I'm sure that the
many researchers whose painstaking work we shall review would join me in urging a healthy skepticism lest
we become too dogmatic in our perspective. |deas and theories are always in a state of flux. Many of today's
ideas may be discarded tomorrow as new information becomes available and/or other ideas take their place.
Certainly petrology is not exempt from this process. If so, it would be far too dull to pursue.

Theterm petrology comes from the Greek petra (rock) and logos (explanation), and means the study of
rocks and the processes that produce them. Such study includes description and classification of rocks, as
well asinterpretation of their origin. Petrology is subdivided into the study of the three major rock types:
sedimentary, igneous, and metamorphic. At the undergraduate level in most colleges and universities,
sedimentary petrology is taught as a separate course, usually with stratigraphy. Igneous and metamorphic
petrology are commonly combined, due to the similarity of approach and principles involved. | intend this
book for either a combined igneous/metamorphic course or two separate ones. In the interest of brevity, |
will henceforth use the term "petrology" to mean the study of igneous and metamorphic rocks and processes.
I hope not to offend sedimentary petrologists by this, but it would prove burdensome to continually redraw
the distinction.

| shall concentrate on the processes and principles involved in the generation of igneous and metamorphic
rocks, rather than dwell upon lists of details to be memorized. Certainly facts are important (after al, they
compose the data upon which the interpretations are based), but when students concentrate on the processes
of geology, and the processes by which we investigate them, they get a deeper understanding, more lasting
knowledge, and develop skills that will prove valuable beyond the classroom.

As mentioned above, modern petrology borrows heavily from the fields of chemistry and physics. Indeed,
the student taking a petrology course should have completed a year of chemistry, and at least high school
physics. Calculus, too, would help, but is not required. Some students, who were attracted to geology for its
field bias, areinitially put off by the more rigorous chemical and theoretical aspect of petrology. | intend this
text to give students some exposure to the application of chemical and physical principlesto geological
problems, and | hope that some practice will give them confidence in using quantitative technigques. At the
sametime, | do not want to so burden them that they lose the perspective that thisis a course in geology, not
chemistry, physics, or computer science. We must bear in mind that the Earth itself isthe true proving
ground for al the ideas we deal with. Even the most elegant models, theories, and experimental results, if not
manifested in the rocksin the field, are useless (and probably wrong as well).

All textbooks need to balance brevity, breadth, and depth. Whole books are dedicated to such subjects as
thermodynamics, trace elements, isotopes, basalts, or even specialized subjects as kimberlites, lamproites, or
mantle metasomatism. When distilling this sea of wisdom to an introductory or survey level, vast amounts of
material must necessarily be abbreviated or |eft out. Of courseit is up to the author to decide what isto be



selected. We each have our own areas of interest, resulting; in a somewhat biased coverage. To those who
object to, the light coverage | give to some subjects and my overindulgence in others, | apologize. The
coverage here is not intended to replace more specialized classes and. deeper levels of inquiry for those
proceeding on to graduate studiesin petrology. There is no attempt to develop theoretical techniques, such as
thermodynamics or trace. elements from first principles. Rather, enough background is given for a degree of
competence with using; the techniques, but the direction is clearly toward application. We gain from our
more general perspective a. broad overview of the Earth as a dynamic system that: produces a variety of
igneous and metamorphic rocks in. awide range of settings. We will not only learn about: these various
settings and the processes that operate. there, but we will develop the skills necessary to evaluate and
understand them. Once again, | urge you to be. critical as you progress through this text. Ask yoursdlf if' the
evidence presented to support an assertion is adequate. Thistext is different from texts only 10 years old. We
might all wonder what interpretations will change in. atext published 10 years from now.

Following the traditional approach, | have divided the book into an igneous section and a metamorphic
section. Each begins with an introductory chapter, followed by a. chapter on the description and
classification of appropriate rock types and a chapter on the development and, interpretation of textures. The
chapters on classification. and textures are intended as a laboratory supplement,, and not for lecture-
discussion. | have tried to explain. most petrologic terms as they are presented, but you will. invariably run
across terms with which you are unfamiliar. | usualy place anew termin bold typeface. If you. forget a
term, it can usually be found in the index, but a. dictionary of geological termsis aso agood companion.
Theinside front cover lists the mineral abbreviations and acronyms that | commonly use.

Chapter 4 isareview of the field relationships of igneous rocks. It isrelatively simple and intended to supply
a background for the more detailed concepts to follow. Students may simply read it on their own. Chapters 5
through 9 are the most intensive chapters, in which | develop the theoretical and chemical concepts that will
be needed to study igneous systems. By the time many, students reach Chapter 9 they may fear that they are
in the wrong course, or worse, the wrong major! Fortunately things slow down after this, and are oriented
more: toward application of the techniques to real rocks. Chapter 10 addresses the generation of basaltic
magmain the: mantle, and Chapter 11 deals with the evolution of such magmas once they are created.
Chapters 12-20 expl ore; the common igneous associations, using the techniques, developed in Chapters...

Users Review
From reader reviews:
Timothy Grill:

Do you have favorite book? When you have, what is your favorite's book? Book is very important thing for
us to understand everything in the world. Each guide has different aim or even goal; it means that book has
different type. Some people feel enjoy to spend their the perfect timeto read a book. They may be reading
whatever they consider because their hobby will be reading a book. How about the person who don't like
reading a book? Sometime, man feel need book whenever they found difficult problem or exercise. Well,
probably you will need this An Introduction to Igneous and M etamorphic Petrology.

Raymond Floyd:

What do you consider book? It isjust for students since they are still students or thisfor all peoplein the
world, the particular best subject for that? Only you can be answered for that issue above. Every person has
various personality and hobby for every other. Don't to be pushed someone or something that they don't want



do that. Y ou must know how great in addition to important the book An Introduction to Igneous and
Metamorphic Petrology. All type of book could you see on many methods. Y ou can look for the internet
methods or other social media.

James Crist:

The book untitled An Introduction to Igneous and M etamorphic Petrology contain alot of information on
this. The writer explains the girl ideawith easy means. The language is very clear and understandable all the
people, so do not necessarily worry, you can easy to read that. The book was published by famous author.
The author brings you in the new era of literary works. Y ou can read this book because you can read on your
smart phone, or gadget, so you can read the book throughout anywhere and anytime. If you want to buy the
e-book, you can wide open their official web-site aswell as order it. Have a nice study.

Suk Barry:

Reading a e-book make you to get more knowledge from this. Y ou can take knowledge and information
from the book. Book is created or printed or illustrated from each source that will filled update of news.
Within this modern eralike at this point, many ways to get information are available for anyone. From media
social like newspaper, magazines, science publication, encyclopedia, reference book, fresh and comic. Y ou
can add your understanding by that book. Are you ready to spend your spare time to spread out your book?
Or just looking for the An Introduction to Igneous and Metamorphic Petrology when you required it?
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