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Praise for the Second Edition:
‘Schaetzl and Thompson have done it. They took a book that was already unique among soil science books and made 
it better. This comprehensive textbook is a perfect read for soil scientists . . . The book is the perfect teaching tool 
because the instructor who reads and uses it becomes so much more informed about pedology. . . . I enjoyed reading 
the first version so much I will buy a copy of the second edition for myself for professional and pleasure reading.’

– John M. Galbraith, Virginia Tech
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– Patrick Drohan, The Pennsylvania State University
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delightful figures and photos . . . a deep treatment of the theory and history of studying soils, and it is encyclopedic 
in its geographical and temporal scopes.’

– Kyungsoo Yoo, University of Minnesota

‘. . .a depiction of soils as a global system that links to – and interacts with – all other natural systems critical to 
human endeavors. The book is an asset to geomorphologists and pedologists alike.’

– Martha Cary (Missy) Eppes, University of North Carolina

‘. . . this now classic textbook . . . has been significantly updated, even including much about the on-going and 
important discussions about soils as human-natural systems.  The book should be on the shelves of all environmental 
scientists and managers.’

– Daniel Richter, Duke University, author of Understanding Soil Change

‘This book comprises the most important up-to-date theories and concepts of soil genesis . . . very well written; you 
can feel that the authors are really fascinated by the world of soils, and their enthusiasm is infectious. And, what I 
think is extremely important . . . this book imparts not only comprehensive knowledge on soils but also profound 
understanding of the geomorphological processes shaping landscapes and their interaction with soil formation.’

– Daniela Sauer, Dresden University of Technology

Praise for the First Edition:
‘The writing is clear and concise, and the authors’ enthusiasm for their subject material is obvious. . . . an 
excellent textbook for upper-level undergraduate and graduate level courses in soil geography, pedology, and 
geomorphology.’

– The Canadian Geographer

‘. . . a big book in size, concept, and ideas. . . . lavishly illustrated . . . Each section is often approached in quite fresh 
and new ways. . . . wonderful.’

– Environmental Conservation

‘. . . a rare textbook: well-written, comprehensive, up-to-date, thought-provoking, and refreshingly opinionated. . . . 
well-suited for any course in pedology or soil geomorphology, whether it is taught in a geography, geology, or soil 
science program.’

– Joseph A. Mason, Department of Geography, University of Wisconsin-Madison

‘. . . an excellent summary of pedogenic theory and should occupy the shelves of all pedologists and students of soil 
science.’

– Vadose Zone Journal
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Dedication

We dedicate this volume to those who have inspired us to write it –
through their lifelong scholarship, insatiable curiosity about the world around them,
and their willingness to share it . . .
innovative thinkers who have made many, including us,
stop and think about the world through different intellectual “filters”. . .
scholars who make soils fun and exciting, but mostly,
genuinely good people who inspired everyone around them to be better.

Francis D. Hole in 1978
(1932–2002)

Donald L. Johnson in 2009
(1934–2013)

Peter W. Birkeland in 1997
(1934– )
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A New Psalm (inspired by Psalm 19)
The earth beneath the feet of all runners and walkers
Declares the glory of God, our cherisher!
The roots of trees and grasses, the mole
And all organisms in the rich realm of darkness . . .
These are God’s handiwork.
Our life in the realm of sunlight
Is upheld by the vital earth. God made it so.
All creatures that live on the land depend on the soil,
Which is like a strong parent,
Providing for all peoples and
All creatures that live above the waters.
Praise be to the holy ground that is softly under our feet;
Praise be to God who has blessed the living carpet
That He has spread for our walking,
In the days of our living in the flesh,
And into which our rich residues will return.

Francis D. Hole, TNS

(For years, Dr. Hole had appended the honorary title, “TNS – temporarily not soil,” to his name, a sign of a bond that ties 
us all together, and of his love for the soil. We are proud to carry that notion forward.)
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This book is about pedogenesis and soil geography. To some, 
this is a difficult and challenging area of study, because 
a geographic approach to soils requires synthesis of the 
many physical, chemical, and biological systems that have 
interacted to form the soils that blanket most landscapes. 
Plus, these landscapes change through time. Our purpose 
in writing this book is to assert that only through a study 
of the spatial interactions of soils on landscapes can soil and 
landscape evolution be resolved and understood.

This book can be used in courses on soil geography, soil 
genesis, pedology, and soil geomorphology. Our assump-
tion is that the readers have had some background in the 
natural sciences and are eager to learn more about soils. 
We do not assume, nor does the reader need, a substan-
tial background in soils to read and comprehend this book. 
Difficult as the task may seem, our goal was to write a soils 
text that could serve both as an initial soils text and as a 
cutting-edge resource book of research grade.

Our emphasis, beyond that of pedogenesis and soil 
geography, is deliberately intended to be broad and com-
prehensive. Other similar books (Daniels and Hammer 
1992, Gerrard 1992, Birkeland 1999) focus more on geo-
morphology and the initial geologic setting as a guiding 
framework for the understanding of soil landscape evolu-
tion. We emphasize these issues in later chapters. Fanning 
and Fanning (1989) and Buol et al. (2011) focus on soil gene-
sis while emphasizing classification. Our book tries to walk 
the middle ground amid these approaches to the study of 
soils.

This book relies heavily on concepts and imagery – 
mental and graphical – to convey ideas. We have com-
piled a suite of figures, images, and graphics that, in and 
of themselves, convey messages that cannot be put into 
words. Throughout the text we include brief “out-takes” 
on soil landscapes from around the world. We call these 
excursions “Landscapes,” and hope that they convey, with 
pictures and graphics, what would otherwise take many 
hundreds of words to explain.

We believe in the necessity and importance of soil clas-
sification; we define, explain, and use its terminology in the 
book, but we do not focus on it. Because we feel that one 
of the best ways to “learn” and use taxonomy is to exam-

ine it in the context of landscapes, we include taxonomic 
information within many of the “Landscapes” excursions.

Soils research is exciting. It is enlightening to see and 
read about cutting-edge research. Therefore, we have spent 
considerable effort linking this book and its concepts to the 
literature. We are proud of the extensive literature listed 
herein. We have tried to cite many of the major works in 
the field, both the classic ones and the recent state-of-the-
art papers. If we have missed something, we urge our read-
ers to call it to our attention; we will be receptive. Where 
possible, we have tried to cite mainly papers and studies 
that are readily accessible in major academic libraries. 
That is, we have steered clear of obscure papers or those 
in the gray literature, as well as theses and dissertations, 
unless we felt that they were essential reading. The end 
result is a book that relies heavily on work published in 
national and international scholarly journals and books. If 
you wish to have a digital copy of our References section 
entries, just e-mail us (soils@msu.edu, mlthomps@iastate  
.edu) and ask.

The Glossary is rich in terms, many of which are only 
marginally touched upon in the text. Our philosophy with 
regard to the Glossary was simple: If the reader might need 
to know a term to understand something in the book, 
include it in the Glossary and define it clearly. The Glossary 
adds length to the book but makes it more “readable.”

Our goal for this second edition was to update the 
book – with respect to concepts, theoretical advances, and 
the literature – without necessarily making it longer. We 
have added a chapter on soil chemistry as well as new sec-
tions on digital soil mapping, soils and archaeology, and the 
World Reference Base for Soil Resources, among others.

We are constantly striving to make the book more read-
able and comprehensive. We encourage you, the reader, to 
help us. For example, if you wish any topics to be added to 
the Glossary or the body of the book, contact us with your 
request. More importantly, alert us to your papers, send 
reprints and citations, e-mail or write to inform us of new 
findings or breakthroughs; we will include them as best we 
can. Contact us with your perceptions of the book, positive 
or otherwise. Help us make this book better and we prom-
ise to continue to work hard toward this goal.

Preface
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It is impossible to thank adequately the many, many peo-
ple who have made this book possible by inspiring us, 
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Dr. Sharon Anderson wrote two chapters in edition 1 •	
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missed her positive energy, not to mention her expertise 
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this edition. This will always be partly her book.
My (RJS) family: my wife, Julie Brixie, has been a steadfast •	
supporter of me, my work, my career, and this book, not 
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encouragement. My (RJS) children (Madeline, Annika, 
and Heidi) have helped with innumerable small and 
large tasks associated with it and have put up with their 
dad being at the office far too much; I will be home more 
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the importance and payoffs of hard work.
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years on soils projects, in the field, on the computer, and 
in the lab. They make each day at work a delight and a 
place where I love to be. Alhough they are too numer-
ous to name, I nonetheless want to single out Beth 
Weisenborn, Joe Hupy, Trevor Hobbs, Paul Rindfleisch, 
Mike Luehmann, Brad Miller, Kevin Kincare, and Kristy 
Gruley for the effort and insight they have brought 
to the table and the accomplishments they have left 
behind. You have helped me as much as, or more than, I 
have you. It is for you and people like you that this book 
is meant. Always remember: Work hard and keep your 
mouth shut, and good things will happen.
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never let me win the argument about which came first – 
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dig deeper; and the Agronomy Department at Iowa State 
for financial support.
Matt Lloyd, our editor at Cambridge University Press, •	
has been an unbelievably strong and unfailing supporter 

of the book – right from its inception. He deserves spe-
cial mention and thanks. Matt has been everything to us 
that an editor could possibly be, so easy to work for and 
with, we could not have asked for a better colleague at 
Cambridge. We are fortunate to have had him, behind 
the scenes, as the rudder and engine of this ship. Our 
goal was to make Matt happy with and proud of this sec-
ond edition; we hope that we have succeeded.
No amount of thanks or praise can suffice for the incred-•	
ible work done on the figures of this book by Ha-Jin Kim. 
She edited or created every single figure in edition 2, 
with her tremendous skill, diligence, and attention to 
detail. She single-handedly improved every figure in this 
edition, and did it with care, professionalism, and class. 
If the figures in edition 2 seem better than the ones in 
edition 1 – and we believe they are – it is because of her 
talent, work ethic, and dedication. What would we have 
done without her? Thank you very much, Ha-Jin!
Despite her own busy schedule, including a Ph.D. disser-•	
tation that needed to be written, Kristy Gruley helped 
us out by proofreading nearly the entire second edition 
text. She did an outstanding job. She has a careful eye for 
detail and love of science, and it shows in her work. But 
she gave more than proofreading skills to the job. Her 
insight and ability to think outside the box added a lot of 
extra zest to the final product. Thank you, Kristy!
Don Johnson, a true academic free spirit, genuinely •	
inspired thinker, and tireless academic who was not 
afraid to look at the world through different glasses, and 
who never grew weary of the field or the library: Don, 
a giant of soil geomorphology and a wonderful person, 
passed away in 2013, but his memory and ideas perme-
ate this book.
Francis Hole, a one-of-a-kind scholar who will always •	
hold a special place in my (RJS) heart and mind. I (RJS), 
like so many, would not have found the disciplines of soil 
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Curt Sorenson, who taught me (RJS) simply to love soils, •	
instilled within me a passion to excel, and gave me the 
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Leon Follmer, who taught me (RJS) to look closely at soils •	
and made me realize that soils and paleosols are truly 
remarkable things.
Duke Winters, who was able to convince his young col-•	
league (RJS), infatuated with soil science, why it is impor-
tant to view soils through geographic lenses.
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