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The Noble Gases as Geochemical Tracers Springer Science & Business Media
The twelve chapters of this volume aim to provide a complete manual for using
noble gases in terrestrial geochemistry, covering applications which range from high
temperature processes deep in the Earth’s interior to tracing climatic variations
using noble gases trapped in ice cores, groundwaters and modern sediments. Other
chapters cover noble gases in crustal (aqueous, CO2 and hydrocarbon) ﬂuids and
laboratory techniques for determining noble gas solubilities and diﬀusivities under
geologically relevant conditions. Each chapter deals with the fundamentals of the
analysis and interpretation of the data, detailing sampling and sampling strategies,
techniques for analysis, sources of error and their estimation, including data
treatment and data interpretation using recent case studies. Atmospheric Noble
Gases As Geochemical Tracers In The Earth System Measurements of noble
gas in the atmosphere are a powerful tool to study natural and anthropogenic
changes in the Earth system. The chemically inert nature of noble gases means that
they are only impacted by physical processes, greatly simplifying the interpretation
of observations. Furthermore, fast atmospheric mixing intrinsically integrates global
signals on time scales beyond one year allowing local records to capture global
changes. Air samples can be obtained in a variety of ways including directly from the
atmosphere, from reservoirs intentionally archived by humans, or from small bubbles
trapped naturally in ancient ice, enabling the reconstruction of atmospheric changes
over a wide range of timescales. However, atmospheric noble gas measurements are
challenging because the signals we chase are often small, and analytical methods
are still being developed and improved upon. In four chapters, this dissertation aims
to deepen our understanding of noble gases as geochemical tracers and highlights
new methods and applications of noble gas analyses. Chapter 1 explores the
processes that cause small oﬀsets between atmospheric air and air preserved in ice
using a 2-D numerical model of air transport through snow. Chapter 2 demonstrates
a connection between atmospheric circulation in the upper atmosphere and the in-
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situ argon-to-nitrogen (Ar/N2) ratio using samples collected by aircraft. Chapter 3
introduces a novel mass spectrometric technique for the precise measurement of
small changes in the atmospheric helium abundance and outlines potential scientiﬁc
applications. Finally, Chapter 4 builds on Chapter 3 and presents the ﬁrst record of
an atmospheric helium build-up which can be linked directly to anthropogenic fossil
fuel activity. Isotope Geochemistry A derivative of the Treatise on
Geochemistry Academic Press After the discovery that elements were commonly
composed of isotopes, there developed a range of studies of the variability of
isotopic compositions in Earth materials, which was able to add to our understanding
of Earth processes and history. This collection of chapters from the Treatise on
Geochemistry describes the range of isotopic studies. The chapters are grouped into
the following categories: light stable isotopes, radiogenic tracers, noble gases and
radioactive tracers. The ﬁrst three groups depend on mass spectrometric
measurements. The section on radioactive tracers employs both radioactive counting
techniques and the newly developed accelerator mass spectrometric techniques.
Comprehensive, interdisciplinary and authoritative content selected by leading
subject experts Robust illustrations, ﬁgures and tables Aﬀordably priced sampling of
content from the full Treatise on Geochemistry Radon: A Tracer for Geological,
Geophysical and Geochemical Studies Springer This book reviews all the major
research accomplishments and summarizes the diﬀerent applications of radon. It
serves as a solid reference book for researchers who are interested in the U-series
radionuclides and noble gases as tracers and chronometers. Radon has been widely
utilized as a powerful tracer to quantify a number of processes that include gas
exchange rates between air and water, submarine groundwater discharge in coastal
waters, water exchange between rivers and lakes, ocean circulation, hydrocarbon
and uranium exploration. It is also used as an atmospheric tracer for the
identiﬁcation and quantiﬁcation of air masses and as a tool for earthquake
prediction, etc. A signiﬁcant portion of the book presents state-of-the knowledge on
indoor-radon-related health issues. Applications of the decay-series of Rn-222 are
presented in a chapter. It serves as a reference and a state-of-the-art resource for
researchers who want to learn the diﬀerent applications of radon in Earth systems.
Noble Gas Geochemistry Cambridge University Press Publisher Description The
Mantle and Core Treatise on Geochemistry,Volume 2 Elsevier Though largely
inaccessible, the geochemistry of Earth's mantle and core can be examined through
a wide variety of approaches. Volume 2 focuses ﬁrst on "remote" sensing using
evidence from cosmochemical, seismic, petrologic and geochemical approaches.
Mantle composition is then examined in detail through descriptions of mantle
samples brought to Earth's surface through tectonic, volcanic, and volatileoutgassing processes. The volume concludes with examination of processes that
modify the composition of the mantle and core including an early magma ocean,
partial melting, element partitioning between minerals and melts, and physical
mixing caused by plate subduction, mantle convection and mass exchange between
mantle and core. Reprinted individual volume from the acclaimed Treatise on
Geochemistry, (10 Volume Set, ISBN 0-08-043751-6, published in 2003)
Comprehensive and authoritative scope and focus Reviews from renowned scientists
across a range of subjects, providing both overviews and new data, supplemented by
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extensive bibliographies Extensive illustrations and examples from the ﬁeld
Geochemistry Earth's System Processes BoD – Books on Demand This book
brings together the knowledge from a variety of topics within the ﬁeld of
geochemistry. The audience for this book consists of a multitude of scientists such as
physicists, geologists, technologists, petroleum engineers, volcanologists,
geochemists and government agencies. The topics represented facilitate as
establishing a starting point for new ideas and further contributions. An eﬀective
management of geological and environmental issues requires the understanding of
recent research in minerals, soil, ores, rocks, water, sediments. The use of
geostatistical and geochemical methods relies heavily on the extraction of this book.
The research presented was carried out by experts and is therefore highly
recommended to scientists, under- and post-graduate students who want to gain
knowledge about the recent developments in geochemistry and beneﬁt from an
enhanced understanding of the dynamics of the earth's system processes. Surface
and Ground Water, Weathering, and Soils Treatise on Geochemistry,
Second Edition Elsevier 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: 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 the geochemistry of surface and ground
waters Features information on the role of weathering and soil formation in
geochemical cycles Contains information on the composition of the atmosphere in
the geological past Reprinted individual volume from the acclaimed Treatise on
Geochemistry, 10 volume set Encyclopedia of Astrobiology Springer Science &
Business Media Astrobiology is a remarkably interdisciplinary ﬁeld. This reference
serves as a key to understanding technical terms from the diﬀerent subﬁelds of
astrobiology, including astronomy, biology, chemistry, the geosciences and the
space sciences. Environmental Tracers in Subsurface Hydrology Springer
Science & Business Media Environmental Tracers in Subsurface Hydrology
synthesizes the research of specialists into a comprehensive review of the
application of environmental tracers to the study of soil water and groundwater ﬂow.
The book includes chapters which cover ionic tracers, noble gases,
chloroﬂuorocarbons, tritium, chlorine-36, oxygen-18, deuterium, and isotopes of
carbon, strontium, sulphur and nitrogen. Applications of the tracers include the
estimation of vertical and horizontal groundwater velocities, groundwater recharge
rates, inter-aquifer leakage and mixing processes, chemical processes and
palaeohydrology. Practicing hydrologists, soil physicists and hydrology professors
and students will ﬁnd the book to be a valuable support in their work. From Source

3

4

to Seep Geochemical Applications in Hydrocarbon Systems Geological Society
of London Hydrocarbon systems, by nature, are a complex interplay of elements that
must be spatially and temporally aligned to result in the generation and preservation
of subsurface hydrocarbon accumulations. To meet the increasing challenges of
discovering hydrocarbon resources, it is essential that we advance our
understanding of these systems through new geochemical approaches and analytical
developments. Such development requires that academic- and industry-led research
eﬀorts converge in ways that are unique to the geosciences. The aim of this volume
is to bring together a multidisciplinary geochemical community from industry and
academia working in hydrocarbon systems to publish recent advances and state-ofthe-art approaches to resolve the many remaining questions in hydrocarbon systems
analysis. From Source to Seep presents geochemical and isotopic studies that are
grouped into three themes: (1) source-rock identiﬁcation and the temperature/timing
of hydrocarbon generation; (2) mechanisms and time-scales associated with
hydrocarbon migration, trapping, storage and alteration; and (3) the impact of ﬂuid
ﬂow on reservoir properties. Isotope Tracers in Catchment Hydrology Elsevier
This book represents a new "earth systems" approach to catchments that
encompasses the physical and biogeochemical interactions that control the
hydrology and biogeochemistry of the system. The text provides a comprehensive
treatment of the fundamentals of catchment hydrology, principles of isotope
geochemistry, and the isotope variability in the hydrologic cycle -- but the main
focus of the book is on case studies in isotope hydrology and isotope geochemistry
that explore the applications of isotope techniques for investigating modern
environmental problems. Isotope Tracers in Catchment Hydrology is the ﬁrst
synthesis of physical hydrology and isotope geochemistry with catchment focus, and
is a valuable reference for professionals and students alike in the ﬁelds of hydrology,
hydrochemistry, and environmental science. This important interdisciplinary text
provides extensive guidelines for the application of isotope techniques for all
investigatores facing the challenge of protecting precious water, soil, and ecological
resources from the ever-increasing problems associated with population growth and
environmental change, including those from urban development and agricultural
land uses. Handbook of Environmental Isotope Geochemistry Springer Science
& Business Media Applications of radioactive and stable isotopes have revolutionized
our understanding of the Earth and near-earth surface processes. The utility of the
isotopes are ever-increasing and our sole focus is to bring out the applications of
these isotopes as tracers and chronometers to a wider audience so that they can be
used as powerful tools to solve environmental problems. New developments in this
ﬁeld remain mostly in peer-reviewed journal articles and hence our goal is to
synthesize these ﬁndings for easy reference for students, faculty, regulators in
governmental and non-governmental agencies, and environmental companies. While
this volume maintains its rigor in terms of its depth of knowledge and quantitative
information, it contains the breadth needed for wide variety problems and
applications in the environmental sciences. This volume presents all of the newer
and older applications of isotopes pertaining to the environmental problems in one
place that is readily accessible to readers. This book not only has the depth and rigor
that is needed for academia, but it has the breadth and case studies to illustrate the
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utility of the isotopes in a wide variety of environments (atmosphere, oceans, lakes,
rivers and streams, terrestrial environments, and sub-surface environments) and
serves a large audience, from students and researchers, regulators in federal, state
and local governments, and environmental companies. Groundwater
Geochemistry and Isotopes CRC Press Understand the Environmental Processes
That Control Groundwater QualityThe integration of environmental isotopes with
geochemical studies is now recognized as a routine approach to solving problems of
natural and contaminated groundwater quality. Advanced sampling and analytical
methods are readily accessible and aﬀordable, providing abundant geoc Gas
Geochemistry: New Progresses and Applications Frontiers Media SA
Radioactive Geochronometry A derivative of the Treatise on Geochemistry
Academic Press The history of Earth in the Solar System has been unraveled using
natural radioactivity. The sources of this radioactivity are the original creation of the
elements and the subsequent bombardment of objects, including Earth, in the Solar
System by cosmic rays. Both radioactive and radiogenic nuclides are harnessed to
arrive at ages of various events and processes on Earth. This collection of chapters
from the Treatise on Geochemistry displays the range of radioactive
geochronometric studies that have been addressed by researchers in various ﬁelds
of Earth science. These range from the age of Earth and the Solar System to the
dating of the history of Earth that assists us in deﬁning the major events in Earth
history. In addition, the use of radioactive geochronometry in describing rates of
Earth surface processes, including the climate history recorded in ocean sediments
and the patterns of circulation of the ﬂuid Earth, has extended the range of utility of
radioactive isotopes as chronometric and tracer tools. Comprehensive,
interdisciplinary and authoritative content selected by leading subject experts
Robust illustrations, ﬁgures and tables Aﬀordably priced sampling of content from
the full Treatise on Geochemistry Hawaiian Volcanoes From Source to Surface
John Wiley & Sons This monograph represents a sampling of the themes presented
at the AGU Chapman Conference held in Waikoloa Beach on the Island of Hawaiʻi,
August 20-24, 2012-- Geological Melts Walter de Gruyter GmbH & Co KG Volume
87 of Reviews in Mineralogy and Geochemistry covers fundamental aspects of the
nature of silicate melts and the implications for the systems in which they
participate, both technological and natural. The contents of this volume may perhaps
best be summarized as structure – properties – dynamics. The volume contains
syntheses of short and medium range order, structure-property relationships, and
computation-based simulations of melt structure. It continues with analyses of the
properties (mechanical, diﬀusive, thermochemical, redox, nucleation, rheological) of
melts. The dynamic behavior of melts in magmatic and volcanic systems, is then
treated in the context of their behavior in magma mixing, strain localization,
frictional melting, magmatic fragmentation, and hot sintering. Finally, the nonmagmatic, extraterrestrial and prehistoric roles of melt and glass are presented in
their respective contexts. Sector Field Mass Spectometry for Elemental and
Isotopic Analysis Royal Society of Chemistry This book was triggered by the
success story of sector ﬁeld mass spectrometry in elemental and isotopic analysis
from the early days when the ﬁrst mass spectrum of Ne was presented a hundred
years ago. The outstanding and unique features of sector ﬁeld mass spectrometry -
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high sensitivity, high mass resolution and simultaneous multiple ion detection paved the way for its successful and increasing application in diﬀerent ﬁelds of
science. Written, compiled and edited by worldwide renowned experts with profound
expertise in sector ﬁeld mass spectrometry related to elemental and isotopic
analysis, this book is intended to provide deep insight into the topic along with
fundamental knowledge about elemental and isotopic analysis. Aimed at scientists in
the ﬁeld of natural and life sciences, instrument manufacturers, practitioners and
graduate students, this book provides solid information about the methodological
background and analytical capabilities of sector ﬁeld mass spectrometry. A detailed
description of peculiarities and an overview of the most relevant applications making
use of speciﬁc techniques using sector ﬁeld mass analysers (ICP-MS, GDMS, TIMS,
SIMS and IRMS) are given, including a presentation of the currently available
commercial instruments. This approach guarantees that readers are thoroughly
introduced to and familiarized with the fascinating inter- and transdisciplinary ﬁeld of
sector ﬁeld mass spectrometry. Subseaﬂoor Biosphere Linked to Hydrothermal
Systems TAIGA Concept Springer This book is the comprehensive volume of the
TAIGA (“a great river ” in Japanese) project. Supported by the Japanese government,
the project examined the hypothesis that the subseaﬂoor ﬂuid advection system
(subseaﬂoor TAIGA) can be categorized into four types, TAIGAs of sulfur, hydrogen,
carbon (methane), and iron, according to the most dominant reducing substance,
and the chemolithoautotrophic bacteria/archaea that are inextricably associated with
respective types of TAIGAs which are strongly aﬀected by their geological
background such as surrounding host rocks and tectonic settings. Sub-seaﬂoor
ecosystems are sustained by hydrothermal circulation or TAIGA that carry chemical
energy to the chemosynthetic microbes living in an extreme environment. The
results of the project have been summarized comprehensively in 50 chapters, and
this book provides an overall introduction and relevant topics on the mid-ocean ridge
system of the Indian Ocean and on the arc-backarc systems of the Southern Mariana
Trough and Okinawa Trough. Geomicrobes: Life in Terrestrial Deep Subsurface
Frontiers Media SA The deep subsurface is, in addition to space, one of the last
unknown frontiers to human kind. A signiﬁcant part of life on Earth resides in the
deep subsurface, hiding great potential of microbial life of which we know only little.
The conditions in the deep terrestrial subsurface are thought to resemble those of
early Earth, which makes this environment an analog for studying early life in
addition to possible extraterrestrial life in ultra-extreme conditions. Early
microorganisms played a great role in shaping the conditions on the young Earth.
Even today deep subsurface microorganisms interact with their geological
environment transforming the conditions in the groundwater and on rock surfaces.
Essential elements for life are richly present but in diﬃcultly accessible form. The
elements driving the microbial deep life is still not completely identiﬁed. Most of the
microorganisms detected by novel molecular techniques still lack cultured
representatives. Nevertheless, using modern sequencing techniques and
bioinformatics the functional roles of these microorganisms are being revealed. We
are starting to see the diﬀerences and similarities between the life in the deep
subsurface and surface domains. We may even begin to see the function of evolution
by comparing deep life to life closer to the surface of Earth. Deep life consists of
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organisms from all known domains of life. This Research Topic reveals some of the
rich diversity and functional properties of the great biomass residing in the deep
dark subsurface. Geochemistry and Geophysics of Active Volcanic Lakes
Geological Society of London Volcanoes sometimes host a lake at the Earth's
surface. These lakes are the surface expressions of a reservoir, often termed a
hydrothermal system, in highly fractured, permeable and porous media where ﬂuids
circulate. They can become monitoring targets since they integrate the heat ﬂux
discharged by an underlying magma body and condense some volcanic gases. Since
they trap volcanic heat and gases, they are excellent tools to provide additional
information about the status of a volcano and volcanic lake-related hazards. This
Special Publication comes at an exciting time for the volcanic lake community. It
brings together scientiﬁc papers, which include studies of their structure,
hydrogeological modelling, long-term multi-disciplinary monitoring eﬀorts, as well as
a number of innovative methods of sampling, data acquisition and in situ and
laboratory experiments. Several papers challenge long-established paradigms and
introduce new concepts and terminologies. This collection of papers will be a useful
reference for researchers dealing with volcanic lakes and more generally with
hydrothermal systems, phreatic/hydrothermal eruptions and wet volcanoes. Noble
Gas Geochemistry of the Cameroon Line Volcanic Chain Treatise on
Geochemistry Elsevier Science The Treatise on Geochemistry is the ﬁrst work
providing a comprehensive, integrated summarry of the present state of
geochemistry. It deals with all the major subjects in the ﬁeld, ranging from the
chemistry of the solar system to environmental geochemistry. The Treatise on
Geochemistry has drawn on the expertise of outstanding scientists throughout the
world, creating the reference work in geochemistry for the next decade. Each
volume consists of ﬁfteen to twenty-ﬁve chapters written by recognized authorities
in their ﬁelds, and chosen by the Volume Editors in consultation with the Executive
Editors. Particular emphasis has been placed on integrating the subject matter of the
individual chapters and volumes. Elsevier also oﬀers the Treatise on Geochemistry in
electronic format via the online platform ScienceDirect®, the most comprehensive
database of academic research on the Internet today, enhanced by a suite of
sophisticated linking, searching and retrieval tools. New Insights Into the Origin,
Transport and Behavior of Noble Gases Examples from Monterey Bay, Costa
Rica, Iceland, and the Central Indian Ridge The study of volatiles in both
subaerial and submarine terrestrial samples is central to understanding the
compositions of, and interactions between, the mantle-crust-atmosphere system.
This dissertation focuses on the origin, transport and behavior of noble gases at four
diﬀerent geologic settings - a) the San Andreas Fault Zone (SAFZ), a transform plate
boundary, b) the Costa Rica margin, a convergent plate boundary, c) Iceland, a
ridge-centered hotspot, and d) the Central Indian Ridge, a mid-ocean ridge segment
near an oﬀ-axis hotspot. Following a brief introduction to the utility of noble gases as
geochemical tracers (Chapter I), the helium characteristics of submarine ﬂuid
seepage in a strike-slip setting associated with the SAFZ are discussed in Chapter II.
Cold seep sites at Extrovert Cliﬀ (Monterey Bay) were chosen for deployment of
submarine ﬂux meters and continuous sampling of ﬂuids over several weeks. We
assess the origin of dissolved noble gases in the seep ﬂuids, and determine the
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cause of any temporal variations of the volatile characteristics. Chapter III focuses on
the He-CO2 isotope and abundance systematics of submarine cold seep ﬂuids
emanating at the Costa Rica fore-arc. We evaluate the origin of dissolved helium and
carbon in the ﬂuids, and we estimate the total ﬂux of carbon through ﬂuid venting at
mound structures at the fore-arc in order to better constrain the carbon mass
balance for the Central America convergent margin. Chapter IV examines the He-Ne
systematics of geothermal ﬂuids and the He-Ne-Ar isotope and relative abundance
characteristics of subglacial glasses from the neovolcanic zones and older parts of
the crust in Iceland. We investigate the processes contributing to the apparent
decoupling of the He and Ne isotope systematics observed previously on the
Reykjanes Peninsula and question whether this phenomenon is common to other
parts of the neovolcanic zones. Chapter V investigates the postulated interaction
between the Central Indian Ridge (CIR) and the Réunion hotspot, located ~1100 km
oﬀ-axis to the west. The CIR passed over the hotspot 34 Ma ago, and the goal of this
study is to test if CIR basalts still record a Réunion-like helium isotope signature.
Issues in Chemical Engineering and other Chemistry Specialties: 2011
Edition ScholarlyEditions Issues in Chemical Engineering and other Chemistry
Specialties: 2011 Edition is a ScholarlyEditions™ eBook that delivers timely,
authoritative, and comprehensive information about Chemical Engineering and other
Chemistry Specialties. The editors have built Issues in Chemical Engineering and
other Chemistry Specialties: 2011 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Chemical Engineering and
other Chemistry Specialties in this eBook to be deeper than what you can access
anywhere else, as well as consistently reliable, authoritative, informed, and relevant.
The content of Issues in Chemical Engineering and other Chemistry Specialties: 2011
Edition has been produced by the world’s leading scientists, engineers, analysts,
research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at
ScholarlyEditions™ and available exclusively from us. You now have a source you
can cite with authority, conﬁdence, and credibility. More information is available at
http://www.ScholarlyEditions.com/. Geochemical Characterization of Groundwater Flow in the Santa Fe Group Aquifer System, Middle Rio Grande Basin,
New Mexico The Helium and Carbon Geochemistry of the Southern Volcanic
Zone of the Andes, Chile Geochemistry of Earth Surface Systems A
derivative of the Treatise on Geochemistry Academic Press Geochemistry of
Earth Surface Systems oﬀers an interdisciplinary reference for scientists, researchers
and upper undergraduate and graduate level geochemistry students a sampling of
articles on earth surface processes from The Treatise on Geochemistry that is more
aﬀordable than the full Treatise. For professionals, this volume will provide an
overview of the ﬁeld as a whole. For students, it will provide more in-depth
introductory content than is found in broad-based geochemistry textbooks. Articles
were selected from chapters across all volumes of the full Treatise, and include:
Volcanic Degassing, Hydrothermal Processes, The Contemporary Carbon Cycle,
Global Occurrence of Major Elements in Rivers, Organic Matter in the Contemporary
Ocean, The Biological Pump, and Evolution of Sedimentary Rocks. Comprehensive,
interdisciplinary and authoritative content selected by leading subject experts
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Robust illustrations, ﬁgures and tables Aﬀordably priced sampling of content from
the full Treatise on Geochemistry High Pressure Geochemistry & Mineral
Physics Basics for Planetology and Geo-Material Science Elsevier Signiﬁcant
achievements have been made at the cross-roads of physics and planetary science.
In the second half of the twentieth century, the discipline of planetary sciences has
witnessed three major episodes which have revolutionized its approach and content:
(i) the plate-tectonic theory, (ii) human landing and discoveries in planetary
astronomy and (iii) the extraordinary technical advancement in high P-T studies,
which have been abetted by a vast improvement in computational methods. Using
these new computational methods, such as ﬁrst principles including ab initio models,
calculations have been made for the electronic structure, bonding, thermal EOS,
elasticity, melting, thermal conductivity and diﬀusivity. In this monograph, the
boundaries of the deﬁnitions of a petrologist, geochemist, geophysicist or a
mineralogist have been willfully eliminated to bring them all under the spectrum of
"high-pressure geochemistry" when they deal with any material (quintessentially a
chemical assemblage) - terrestrial or extraterrestrial - under the conditions of highpressure and temperature. Thus, a petrologist using a spectrometer or any
instrument for high-pressure studies of a rock or a mineral, or a geochemist using
them for chemical synthesis and characterization, is better categorized as a "highpressure geochemist" rather than any other kind of disciplinarian. The contents of
this monograph bring together, under one cover, apparently disparate disciplines
like solid-earth geophysics and geochemistry as well as material science and
condensed-matter physics to present a thorough overview of high pressure
geochemistry. Indeed, such interdisciplinary activities led to the discovery of new
phenomena such as high P-T behaviour in metal oxides (e.g. Mott transition), novel
transitions such as amorphization, changes in order-disorder in crystals and the
anomalous properties of oxide melts. A Structural Framework for
Understanding the Spatial Distribution and Geochemical Variation of
Natural Gas- and Salt-rich Groundwater in Shallow Aquifers of Southcentral New York "This study examines the baseline water chemistry, evidence of
ﬂuid migration, and geo- structural patterns of methane and diluted brine
components in 72 shallow groundwater wells and one "bore hole" brine sample from
south-central NY. We hypothesize that ﬂuid migration along faults, likely during
Paleozoic tectonism, is the primary control on the spatial distribution and chemical
variation of naturally migrated, exogenous hydrocarbon-brines in shallow Upper
Devonian aquifers. To test this hypothesis we analyze groundwater samples from
ﬁve south-central NY counties for a suite of geochemical tracers, including molecular
and isotopic hydrocarbon, noble gas, and inorganic water chemistry, and apply
numerical diﬀusion and Rayleigh solubility fractionation models to evaluate
migration mechanisms. Sample locations are intentionally targeted for collection
based on their association with a previously documented fault system. Our results
indicate that there are signiﬁcant correlations between the fault association of a
groundwater well and the presence of migrated hydrocarbon-brines. Fault associated
(FA) groundwater contains elevated radiogenic [4He], thermogenic [CH4], exogenous
[20Ne], [Ba], and [Cl] ﬁrst order indications of a thermogenic hydrocarbon-brine. In
addition, fractionated hydrocarbon (i.e., elevated C1/C2 and decreasing ?13C-C1),
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crustal (i.e., 4He/CH4 > NY production gases) and atmospheric (i.e., elevated
20Ne/36Ar) gas ratios in methane- and salt- rich FA samples suggests an initial
source, with a composition similar to the area's production gases, has undergone
varying degrees of post-genetic alteration that likely occurred during a long-range,
paired advective migration of hydrocarbon gases plus brines into overlying strata.
We also identify diﬀerences in groundwater chemistry that relate to the type of fault
association (e.g., thrust-FA vs. tear-FA); relative to thrust-FA samples, tear-FA
samples have higher concentrations of thermogenic methane, radiogenic helium,
and dissolved salts, as well as a distinctly higher Br/Cl and 4He/Ba. In addition, tearFA samples show greater solubility-related fractionation of gas ratios (e.g., elevated
20Ne/36Ar and 4He/CH4), but less diﬀusion related mass fractionation (e.g., lower
?13C-C1). These results suggest tear faults and thrust faults have derived ﬂuids from
diﬀerent stratigraphic horizons; speciﬁcally, tear-FA samples a chemical signature
more consistent with a Marcellus source, while thrust-FA ﬂuids are more likely to be
sourced from the Upper Devonian. In turn, this suggests that there is a secondary
detachment horizon in Upper Devonian strata; while the tear-faults sole into and
derive ﬂuids from the primary decollement (i.e., the Salina/Marcellus), the thrust
faults sole into and derive ﬂuids from the overlying Upper Devonian detachment.
Through consideration of the tectonic, geological, and structural framework of the
region, we suggest that geochemical evidence of ﬂuid migration in shallow
groundwater can be used to identify and geometrically constrain previously
undocumented fault systems."--Pages viii-ix. Readings from the Treatise on
Geochemistry Academic Press Readings from the Treatise on Geochemistry oﬀers
an interdisciplinary reference for scientists, researchers and upper undergraduate
and graduate level geochemistry students that is more aﬀordable than the full
Treatise. For professionals, this volume will provide an overview of the ﬁeld as a
whole. For students, it will provide more in-depth introductory content than is found
in broad-based geochemistry textbooks. Articles were selected from chapters across
all volumes of the full Treatise, and include: The Origin and Earliest History of the
Earth, Compositional Evolution of the Mantle, Evolution of Sedimentary Rocks, Soil
Formation, Geochemistry of Groundwater, Geologic History of Seawater,
Hydrothermal Processes, and Biogeochemistry of Primary Production in the Sea.
Comprehensive, interdisciplinary and authoritative content selected by leading
subject experts Robust illustrations, ﬁgures and tables Aﬀordably priced sampling of
content from the full Treatise on Geochemistry Isotope Geochemistry John Wiley &
Sons This book provides a comprehensive introduction to radiogenic and stable
isotope geochemistry. Beginning with a brief overview of nuclear physics and nuclear
origins, it then reviews radioactive decay schemes and their use in geochronology. A
following chapter covers the closely related techniques such as ﬁssion-track and
carbon-14 dating. Subsequent chapters cover nucleosynthetic anomalies in
meteorites and early solar system chronology and the use of radiogenic isotopes in
understanding the evolution of the Earth’s mantle, crust, and oceans. Attention then
turns to stable isotopes and after reviewing the basic principles involved, the book
explores their use in topics as diverse as mantle evolution, archeology and
paleontology, ore formation, and, particularly, paleoclimatology. A following chapter
explores recent developments including unconventional stable isotopes, mass-
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independent fractionation, and isotopic ‘clumping’. The ﬁnal chapter reviews the
isotopic variation in the noble gases, which result from both radioactive decay and
chemical fractionations. Radiogenic Isotope Geology Cambridge University Press
The new edition of Radiogenic Isotope Geology examines revolutionary changes in
geochemical thinking, evaluating them in historical context. Isotopes of Noble
Gases as Tracers in Environmental Studies Proceedings of a Consultants
Meeting on Isotopes of Noble Gases as Tracers in Environmental Studies
Organized by the International Atomic Energy Agency and Held in Vienna
from 29 May to 2 June 1989 Geochemistry of Geologic CO2 Sequestration
Walter de Gruyter GmbH & Co KG Volume 77 of Reviews in Mineralogy and
Geochemistry focuses on important aspects of the geochemistry of geological CO2
sequestration. It is in large part an outgrowth of research conducted by members of
the U.S. Department of Energy funded Energy Frontier Research Center (EFRC)
known as the Center for Nanoscale Control of Geologic CO2 (NCGC). Eight out of the
15 chapters have been led by team members from the NCGC representing six of the
eight partner institutions making up this center - Lawrence Berkeley National
Laboratory (lead institution, D. DePaolo - PI), Oak Ridge National Laboratory, The
Ohio State University, the University of California Davis, Paciﬁc Northwest National
Laboratory, and Washington University, St. Louis. New Publications of the
Geological Survey Noble Gases in Geochemistry and Cosmochemistry Walter
de Gruyter GmbH & Co KG Volume 47 of Reviews in Mineralogy and Geochemistry
introduces to Noble Gases. Although the mass spectrometry principles are not
complex, the tricks involved in getting better data are often self taught or passed on
by working with individuals who themselves are pushing the boundaries further.
Furthermore, much of the exciting new science is linked with technical developments
that allow us to move beyond the current measurement capabilities. Be they better
crushing devices, laser resonance time of ﬂight, multiple collection or compressor
sources - the technical issues are central to progress. Contents: Noble Gases – Noble
Science An Overview of Noble Gas Geochemistry and Cosmochemistry Noble Gases
in the Solar System Noble Gases in the Moon and Meteorites: Radiogenic
Components and Early Volatile Chronologies Cosmic-Ray-Produced Noble Gases in
Meteorites Martian Noble Gases Origin of Noble Gases in the Terrestrial Planets
Noble Gas Isotope Geochemistry of Mid-Ocean Ridge and Ocean Island Basalts:
Characterization of Mantle Source Reservoirs Noble Gases and Volatile Recycling at
Subduction Zones The Storage and Transport of Noble Gases in the Subcontinental
Lithosphere Models for the Distribution of Terrestrial Noble Gases and the Evolution
of the Atmosphere Production, Release and Transport of Noble Gases in the
Continental Crust Tracing Fluid Origin, Transport and Interaction in the Crust Noble
Gases in Lakes and Ground Waters Noble Gases in Ocean Waters and Sediments
Cosmic-Ray-Produced Noble Gases in Terrestrial Rocks: Dating Tools for Surface
Processes K-Ar and Ar-Ar Dating (U-Th)/He Dating: Techniques, Calibrations, and
Applications Dating and Duration of Fluid Flow and Fluid-rock Interaction
Geological Society of London Volatiles as Tracers for Mantle Processes and
Magma Formation and Evolution The geochemical composition of oceanic basalts
provides us with a window into the distribution of geochemical elements within the
Earth's mantle in space and time. In conjunction with a throughout knowledge on
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how the diﬀerent elements behave e.g. during melt formation and evolution or on
their partition behaviour between e.g. minerals and melts this information has been
transformed into various models on how oceanic crust is formed along plume
inﬂuenced or normal mid-ocean ridge segments, how oceanic crust evolves in
response to seawater, on subduction recycling of oceanic crust and so forth. The
work presented in this habilitation was aimed at reﬁning existing models, putting
further constraints on some of the major open questions in this ﬁeld of research
while at the same time trying to increase our knowledge on the behaviour of noble
gases as a tracer for melt formation and evolution processes. In the line of this work
the author and her co-workers were able to answer one of the major questions
concerning the formation of oceanic crust along plume-inﬂuenced ridges - in which
physical state does the plume material enter the ridge? Based on submarine volcanic
glass He, Ne and Ar data, the author and her co-workers have shown that the
interaction of mantle plumes with mid-ocean ridges occurs in the physical form of
melts. [...].
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