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Clays in the Critical Zone

Clays and clay minerals are the most abundant natural reactive solids on the Earth’s surface.
This comprehensive review considers clay science in the context of the Critical Zone – the
Earth’s permeable near-surface layer. Providing information on clays and clay minerals
related to geological, biological, and material sciences in the Critical Zone, it is well suited
for graduate students and researchers interested in clay science and in environmental and
soil mineralogy. The book starts with an introduction to clays and clay minerals, their
historic background, and a review of how clay science impacts the Critical Zone. Examples
and applications demonstrate how clays regulate habitats and determine the availability of
other resources. These examples are supported by quantitative field data, including numer-
ical and graphical depictions of clay and clay mineral occurrences. The book concludes by
covering Critical Zone clay geochemistry and clay sequences, with implications for the
industrial, synthetic medical, and extraterrestrial world of clay science.

Paul A. Schroeder is Professor in the Department of Geology at the University of Georgia.
Previously he has held the positions of President of the Clay Minerals Society and
Codirector of the Georgia Electron Microscopy Lab. His research focuses on the study of
clays and clay minerals using NMR spectroscopy; Fourier transform IR and Raman
spectroscopy; radiogenic, cosmogenic, and stable isotopes; chemical and thermal analyses;
and X-ray and electron diffraction.
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Preface

This book is primarily an outgrowth of class notes developed from a career of teaching
courses in clay mineralogy, surface processes, mineralogy, and an interdisciplinary (geol-
ogy, ecology, and anthropology) summer field program. The information and data presented
come from many sources; however, I take full responsibility for errors and omissions
presented herein. The premise for this book is an appeal to demystify the theories behind
the many analytical approaches used in the study of fine-grained materials. I use analogies
that might seem trite, but given the goal of presenting clay science to those from many
disciplines, if just one connection is made to one person, then success has been achieved.
Critical zone (CZ) science and clay science are not new, but the design of this book is meant
to emphasize the importance of clay minerals in the context of this complex “thing”we call
the CZ. The Earth is not static, and our ability to advance science is dynamic. Therefore,
I look forward to seeing an updating of the concepts presented in this book, with a target of
improving our understanding of clays in Earth history, as well as seeing clays predict the
impact of human activity on the evolution of the CZ.
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