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also commercial data on all aspects of have been used by mankind since the
the geochemistry of formation of early centuries, it is only during the last
supergene manganese ores. Itis a decade that a comprehensive
distinctive account of the geology, understanding of the nature of
geochemistry, mineralogy, experimental geochemical processes of formation of
modelling studies, mechanisms of these deposits has become available
formation processes and geochemical and their potential as an economic
evolution through geological time of resource has been recognized against
Thermodynamics in Geochemistry ~ manganese ores for all types of other genetical types of manganese
Springer Science & Business Media supergene deposits. Special emphasis accumulations. Audience: This
The major part of the world's high Is placed on the general geochemical substantial and comprehensive volume
grade industrial manganese ore is model of supergene manganese ore Is of interest to economic geologists,
being mined in supergene deposits. formation, which can be applied in mining engineers, geochemists,

This book represents the first attempt ~ geochemical exploration. Despite the  mineralogists and other specialized
to bring together not only academic but fact that supergene manganese ores geoscientists.
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Geochemistry and Mineral Formation in
the Earth Surface Springer Science &
Business Media

Metamorphic rocks are one of the three
classes of rocks. Seen on a global scale
they constitute the dominant material of
the Earth. The understanding of the
petrogenesis and significance of
metamorphic of geological education.
rocks is, therefore, a fundamental topic
There are, of course, many different
possible ways to lecture on this theme.
This book addresses rock metamorphism
from a relatively pragmatic view point. It
has been written for the senior undergrad
uate or graduate student who needs
practical knowledge of how to interpret
various groups of minerals found in
metamorphic rocks. The book is also of
interest for the non-specialist and non-
petrolo gist professional who is
interested in learning more about the
geolo gical messages that metamorphic
mineral assemblages are sending, as well
as pressure and temperature conditions
of formation. The book is organized into
two parts. The first part introduces the
different types of metamorphism, defines
some names, terms and graphs used to
describe metamorphic rocks, and
discusses principal aspects of
metamorphic processes. Part | introduces
the causes of metamorphism on various
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scales in time and space, and some
principles of chemical reactions in rocks
that accompany metamorphism, but
without treating these principles in detail,
and presenting the thermodynamic basis
for quantitative analysis of reactions and
their equilibria in metamorphism. Part |
also presents concepts of metamorphic
grade or intensity of metamorphism, such
as the metamorphic-facies concept.

Soil Solutions, Minerals, and Equilibria Elsevier
Based on Mineral equilibria at low temperature
and pressure, by R.M. Garrels, published in
1960.

Phosphate M neral s Springer

Sci ence & Busi ness Medi a

Bi ographic Menoirs: Volune 61

cont ai ns the biographi es of
deceased nenbers of the National
Acadeny of Sciences and

bi bl i ographi es of their published
wor ks. Each bi ographi cal essay was
witten by a nmenber of the Acadeny
famliar with the professional
career of the deceased. For

hi stori cal and bi bli ographi cal

pur poses, these volunes are worth
returning to time and again.

Thermodynamics in Earth and Planetary
Sciences Freeman, Cooper

Today large numbers of geoscientists apply
thermodynamic theory to solu tions of a
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variety of problems in earth and planetary
sciences. For most problems in chemistry, the
application of thermodynamics is direct and
rewarding. Geoscientists, however, deal with
complex inorganic and organic substances. The
complexities in the nature of mineralogical
substances arise due to their involved crystal
structure and multicomponental character. As
a result, thermochemical solutions of many
geological-planetological problems should be
attempted only with a clear understanding of
the crystal-chemical and thermochemical
character of each mineral. The subject of
physical geochemistry deals with the
elucidation and application of physico-chemical
principles to geosciences. Thermodynamics of
mineral phases and crystalline solutions form
an integral part of it. Developments in
mineralogic thermody namics in recent years
have been very encouraging, but do not easily
reach many geoscientists interested mainly in
applications. This series is to provide
geoscientists and planetary scientists with
current information on the develop ments in
thermodynamics of mineral systems, and also
provide the active researcher in this rapidly
developing field with a forum through which he
can popularize the important conclusions of his
work. In the first several volumes, we plan to
publish original contributions (with an
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abundant supply of back ground material for
the uninitiated reader) and thoughtful reviews
from a number of researchers on mineralogic
thermodynamics, on the application of
thermochemistry to planetary phase equilibria
(including meteorites), and on kinetics of
geochemical reactions.

Equilibres des miné raux et de leurs solutions
agueuses Solutions, Minerals, and Equilibria
Based on a university course, this book provides an
exposition of a large spectrum of geological,
geochemical and geophysical problems that are
amenable to thermodynamic analysis. It also
includes selected problems in planetary sciences,
relationships between thermodynamics and
microscopic properties, particle size effects,
methods of approximation of thermodynamic
properties of minerals, and some kinetic
ramifications of entropy production. The textbook
will enable graduate students and researchers alike
to develop an appreciation of the fundamental
principles of thermodynamics, and their wide
ranging applications to natural processes and
systems.

Assessing the Geochemical Fate of Deep-well-
injected Hazardous Wastes Columbia University
Press

Geochemical Studies is a collection of papers
dealing with ore petrology, particularly on the
genesis of ores found in sediments. One paper
describes the minor elements in metal deposits in
sedimentary rocks, focusing on geochemical work
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on certain classes of ores in sediments and on the
theories of origin of the deposits. With better
techniques of microprobe analysis of trace
elements, the paper notes that ore deposits in
sedimentary rocks can be characterized by their
minor element suites. One paper points out that
large ore deposits cannot possibly be formed by a
migration of substances (known as "negative"
diffusion). The paper estimates that the quantities
of material that can be accumulated in a sediment
horizon with a great affinity for these materials, say
in a period of one billion years, will still not be
sufficient to produce a large ore deposit. The paper
estimates the necessary diffusion coefficients that

weathering affects the chemistry of the
atmosphere through uptake of carbon dioxide
and oxygen, and paleosols (preserved soils in
the rock record) provide information on the
composition of the atmosphere in the geological
past. Reprinted individual volume from the
acclaimed Treatise on Geochemistry (10
Volume Set, ISBN 0-08-043751-6, published in
2003). Present an overview of the composition
of surface and ground waters on the continents
and the mechanisms that control the
compositions Provides summaries of the tools
and methodologies used in modern studies of

occur in deep structures, where increased mobilities the geochemistry of surface and ground waters

of various substances occur. Geologists,

Features information on the role of weathering

geochemists, and engineers working with fossil fuels 54 soil formation in geochemical cycles

will find the collection highly significant.
Characterization of Metamorphism through
Mineral Equilibria Springer Science &
Business Media

Volume 5 has several objectives. The first is to
present an overview of the composition of
surface and ground waters on the continents
and the mechanisms that control the
compositions. The second is to present
summaries of the tools and methodologies used
in modern studies of the geochemistry of
surface and ground waters. The third is to
present information on the role of weathering
and soil formation in geochemical cycles:
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Contains information on the composition of the
atmosphere in the geological past Reprinted
individual volume from the acclaimed Treatise
on Geochemistry, 10 volume set

Ancient & Historic Metals Springer Science &
Business Media

The literature on the geology, chemistry, and
biochemistry of phosphorus generally takes its
mineralogy for granted. The in cidental
information on phosphate minerals given in
these texts is often obsolescent and inaccurate.
The few mineralogical texts that have dealt
comprehensively with the phosphate minerals
have now become outdated, and typically
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present the essential information in a manner
unsuitable for nongeological readers. This
volume is intended as a ready reference for
workers who require good basic information on
phosphate minerals or their synthetic
equivalents. The topics covered should appeal
to geologists and geochemists, lithologists,
environmental scientists and engineers,
chemists and biochemists who have any interest
in the intricate world of phosphorus. The hard
tissues of many vertebrates and the many
pathological calcifications consist mostly of
phosphate minerals. The precipita tion of these
compounds also plays a major role in the
ecological cycling of phosphorus, and
occasionally even dominates the behavior of
many trace metals in many geochemical and
biolog ical systems. Indeed, many pegmatitic
phosphate minerals have acquired some
notoriety because of the rarer trace metals
which they tend to accumulate. With the
commercialization of phosphate fertilizers since
the early part of the 19th century, phosphate
minerals have assumed an important role in
industrial chemistry and agriculture. Clearly,
the study of phosphate minerals is important
from the economic, agricultural, environmental
and (human and animal) health viewpoint.
Petrogenesis of Metamorphic Rocks
Springer Science & Business Media
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Thermodynamics deals with energy levels

and the transfer of energy between states of
matter, and is therefore fundamental to all
branches of science. This edition provides a

relatively advanced treatment of the subject,

specifically tailored for the interests of the
Earth sciences. The first four chapters
explain all necessary concepts, using a
simple graphical approach. Throughout the
rest of the book the author emphasizes the
use of thermodynamics to construct
mathematical simulations of real systems.
This helps to make the many abstract
concepts acceptable. Many computer
programs are mentioned and used
throughout the text, especially SUPCRT92,
a widely used source of thermodynamic
data. An associated website includes links to
useful information sites and computer
programs and problem sets. Building on the
more elementary material in the first
edition, this textbook will be ideal for
advanced undergraduate and graduate
students in geology, geochemistry,
geophysics and environmental science.
Geochemical Studies Cambridge University
Press

Inorganic Species, Part 1 separately considers
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the various inorganic and organic components

that occur in water. While this separation is
traditional, it does provide some distinct
organizational advantages. This is important
because of the wide-ranging audience likely to
be using these works. Both practicing
professionals and students in environmentally
related disciplines will find these volumes to be
a useful reference source. This book comprises
six chapters, and begins with a focus on the
origin and nature of selected inorganic
constituents in natural waters. Succeeding
chapters go on to discuss redox potential, which
discusses its measurement and importance in
water systems; alkalinity and acidity;
conductance, which is defined here as a
collective measure of dissolved ions; the theory
and measurement of turbidity and residue; and,
finally, a summary of methods for water-quality
analysis of specific species. This book will be of
interest to practitioners in the fields of geology
and environmental engineering.

Geological Survey Professional Papers CRC
Press

Volume 10 of Reviews in Mineralogy reviews
the use of a powerful probe into metamorphic
process: mineral assemblages and the
composition of minerals. Put very simply, this
volume attempts to answer the question:

"What can we learn about metamorphism
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through the study of minerals in metamorphic Building on the success of its 1993 predecessor, historic objects. The variety of issues discussed

rocks?" It is not an encyclopedic summary of
metamorphic mineral assemblages; instead it
attempts to present basic research strategies

this second edition of Geochemistry,
Groundwater and Pollution has been

includes considerations in the cleaning of ancient
bronze vessels; the processes involved in bronze

thoroughly re-written, updated and extended to casting, finishing, patination, and corrosion; studies

and examples of their application. Moreover, in provide a complete and authoritative account

order to limit and unify the subject matter, it
concentrates on the chemical aspects of
metamorphism and regrettably ignores other
important kinds of studies of metamorphic
rocks and minerals conducted by structural
geologists, structural petrologists, and
geophysicists.

Thermodynamics of Natural Systems National
Academies Press

Volume 26 of Reviews in Mineralogy provides a
multidisciplinary review of our current knowledge
of contact metamorphism. As in any field of
endeavor, we are provided with new questions,
thereby dictating future directions of study.
Hopefully, this volume will provide inspiration and
direction for future research on contact
metamorphism. The Mineralogical Society of
America sponsored the short course on Contact
Metamorphism, October 17-19, 1991, at the Pala
Mesa Resort, Fallbrook, California, prior to its
annual meeting with the Geological Society of
America.

Proceedings of the Fourth International
Symposium on Electrochemistry in Mineral
and Metal Processing Springer Science &
Business Media
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of modern hydrogeochemistry. Offering a
guantitative approach to the study of
groundwater quality and the interaction of
water, minerals, gases, pollutants and microbes,
this book shows how physical and chemical
theory can be applied to explain observed
water qualities and variations over space and
time. Integral to the presentation, geochemical
modelling using PHREEQC code is
demonstrated, with step-by-step instructions for
calculating and simulating field and laboratory
data. Numerous figures and tables illustrate the
theory, while worked examples including
calculations and theoretical explanations assist

the reader in gaining a deeper understanding of

the concepts involved. A crucial read for
students of hydrogeology, geochemistry and
civil engineering, professionals in the water
sciences will also find inspiration in the
practical examples and modeling templates.
Inorganic Species Walter de Gruyter GmbH & Co
KG

The sixteen essays in this volume reflect a wide
range of research concerning methods for metals
conservation, particularly in respect to ancient and
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of manufacturing techniques of gold objects in
ancient African and medieval European
metalworking; techniques of mercury gilding in the
18th century; an investigation of patina in the
classification of bronze surfaces from land and lake
environments; an examination of bronze objects
from the Benin Kingdom, Nigeria; the history of
restoration of the Marcus Aurelius monument in
Rome; the corrosion of iron in architecture; and
applications of radiographic tomography to the
study of metal objects.

Surface and Ground Water, Weathering, and Soils
Editorial CSIC - CSIC Press

This textbook and reference outlines the principles
and applications of thermodynamics in
geochemistry.

EPA-625/6 Elsevier

The Handbook of Soil Science provides a resource
rich in data that gives professional soil scientists,
agronomists, engineers, ecologists, biologists,
naturalists, and their students a handy reference
about the discipline of soil science. This handbook
serves professionals seeking specific, factual
reference information. Each subsection includes a
description of concepts and theories; definitions;
approaches; methodologies and procedures;
tabular data; figures; and extensive references.
Biographical Memoirs Elsevier

Written expressly for undergraduate and graduate
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geologists, this book focuses on how geochemical
principles can be used to solve practical problems.
The attention to problem-solving reflects the
authors’belief that showing how theory is useful in
solving real-life problems is vital for learning. The
book gives students a thorough grasp of the basic
principles of the subject, balancing the traditional
equilibrium perspective and the kinetic viewpoint.
The first half of the book considers processes in
which temperature and pressure are nearly
constant. After introductions to the laws of

which it now draws upon the fundamentals of
thermodynamics and kinetics to understand earth
and planetary processes, this timely and rigorous
[book] is welcome indeed."” —Geochimica et
Cosmochimica Acta

U.S. Geological Survey Bulletin Walter de
Gruyter GmbH & Co KG

Metamorphic rocks make up the largest
volume of the Earth. They systematically
change their mineralogical composition as

thermodynamics, to fundamental equations for flow a result of tecto-thermal events. The

and diffusion, and to solution chemistry, these
principles are used to investigate diagenesis,
weathering, and natural waters. The second half of
the book applies thermodynamics and kinetics to
systems undergoing changes in temperature and
pressure during magmatism and metamorphism.
This revised edition incorporates new geochemical
discoveries as examples of processes and pathways,
with new chapters on mineral structure and
bonding and on organic matter and biomarkers.
Each chapter has worked problems, and the
authors assume that the student has had a year of
college-level chemistry and a year of calculus.
Praise for the first edition "A truly modern
geochemistry book.... Very well written and quite
enjoyable to read.... An excellent basic text for
graduate level instruction in geochemistry."
—Journal of Geological Education "An up-to-date,
broadly conceived introduction to geochemistry....
Given the recent flowering of geochemistry as an
interdisciplinary science, and given the extent to
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outstanding feature of the 7th edition of this
book is the large number of phase diagrams
showing the stability relations among
minerals and groups of minerals found in
metamorphic rocks. The diagrams help to
determine the pressure and temperature
conditions under which a given collected
set of metamorphic rocks may have formed.
More than half of the chapters have been
completely rewritten or revised. All figures
have been edited and improved and recent
advances in the field such as multiequilibria
thermobarometry and pseudosections were
incorporated in the text. The bibliography
has been revised and extended, new
research publications have also been
included. Graduate students will find in
depth information on the origin,
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significance and genesis of metamorphic

rocks.

Oxford University Press on Demand

An evolving, living organic/inorganic covering,
soil is in dynamic equilibrium with the atmosphere
above, the biosphere within, and the geology
below. It acts as an anchor for roots, a purveyor of
water and nutrients, a residence for a vast
community of microorganisms and animals, a
sanitizer of the environment, and a source of raw
materials for co
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