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xvi     PREFACE     

It seems almost every child goes through a rock phase, a time when every outing results in bags and pockets stuffed with rocks 
that must be brought home to be studied or merely possessed. Rocks seem to bring out an innate curiosity in all of us about the 
world in which we live, how it formed, and how it works.

Some people never leave that rock phase; those people become geologists. Others may leave the rocks behind as they pursue new 
interests, but that childhood curiosity, we are convinced, continues to operate within us. Physical Geology Across the American 
Landscape is a textbook designed not only to impart scientific data about the landforms of the North American continent but 
also to take students on an exploration that stimulates and satisfies the desire to know more about their home planet.

During that exploration, students will discover that geology is more than identifying the rocks that found their way into childhood 
pockets. It is the study of features and processes that are often either too distant or too ordinary to occupy daily attention, but 
that have a dramatic impact on their daily lives. While reading this textbook, the student will discover that the local backdrops 
so taken for granted—the rolling hills, streams and rivers, shorelines, and mountains—are more than just scenery. Every 
geological feature has a story to tell.

Some of the stories are short and dramatic, such as a single earthquake, volcanic eruption, or landslide. Others unfold over 
millions of years and involve incomprehensibly large forces. Still others are unfolding as the result of our own actions. Physical 
Geology Across the American Landscape ties together all of this information to create a comprehensive understanding of 
Earth’s features, events, and processes. In reaching this understanding, students not only will be able to identify some of those 
pocket rocks but also will be prepared to make new assessments of the state of our planet, to make smart decisions, and to find 
solutions to some of humanity’s most pressing issues. At the same time, they’ll discover what every geologist already knows: 
not only is the study of Earth useful, it’s also captivating—not to mention, a lot of fun.

Physical Geology Across the American Landscape was designed to be used as a guide and core source of content for a college 
introductory geology lecture course or as an integral part of Physical Geology Across the American Landscape Online Course. 
This textbook was written to accomplish three overall objectives with the general purpose of creating a greater understanding 
of the planet on which we live, with a focus on the North American continent. After reading this textbook and completing the 

activities assigned by their instructor, students will be able to: 

•	 Explain common geological features and processes, using the major concepts and theories of geology.

Why do earthquakes happen in California and rarely in Florida? Why are there volcanoes in Alaska but not in Texas? Why are 
some states flat and others hilly or mountainous? Why do we care about glaciers that existed 10,000 years ago? Why are there 
so many landslides after a big rain? How do geologists know where to look for oil or gold? Why are some rocks colorful, some 
banded, and some a boring gray? How do scientists know how old a fossil is? Throughout this textbook, students will learn the 
answers to all of these questions and more. They’ll not only be able to identify key geological features, but will also be able to 
explain the processes that formed them.

•	 Effectively write and verbally communicate, using solid research, observations, reasoning, and the scientific 
method, to support opinions and ideas.

Students will not only learn about features and processes, they will take a look at how geologists have gathered and analyzed 
information to discover how Earth works. In doing so, students will gain a new appreciation of the ways in which geologists 
have objectively observed the environment, noted and mapped details, obtained data, and then used logic and inference to draw 
the conclusions that are the foundation for our understanding of our planet.

Preface

Textbook Objectives



  PREFACE     xvii

•	 Critically analyze and evaluate information to make informed decisions about environmental issues and/or 
current events using the principles and methods of geology.

Earth may be at its most critical period in human history. Climate change, dwindling resources, and toxins in our environment 
present simultaneous challenges to the generations alive today. The choices that must be made over the next few years and 
decades require a thorough understanding of the factors and processes involved. Each chapter in this book contains a section 
on environmental concerns that brings these issues into focus. After reading this textbook, students not only will comprehend 

individual issues but also should have a grasp of the big picture that will allow them to make informed decisions. 

Earth is a dynamic planet with processes that produce constant change, some of it fast and some of it slow. These changes 
have formed the landscapes around us, which will continue to be altered over time. This is the underlying theme and message 
of Physical Geology Across the American Landscape. Once students complete reading this book, nothing in the American 
landscape will look quite the same to them.

Physical Geology Across the American Landscape contains 14 chapters plus an introductory chapter. The chapters are presented 
in distinct units within the textbook, allowing instructors to customize the course to suit their individual teaching preferences.

The Introduction chapter places Earth within context. It first describes the various Earth systems—atmosphere, hydrosphere, 
cryosphere, lithosphere, and biosphere—and how these systems interact to produce both short-term and long-term changes 
familiar to the student. The chapter then goes on to reveal how Earth formed and how Earth compares to other planets in our 
Solar System.

Unit 1: Earth’s Interior and Tectonic Processes
Chapters 1 through 4 discuss how seismologists use data, logic, and inference to determine the composition of Earth’s interior 
and figure out the workings of plate tectonics. Chapter 1 reveals how the refraction of seismic waves provided evidence for 
what lies beneath Earth’s surface. Chapter 2 tells the story of how the theory of plate tectonics slowly evolved through the 
gradual accumulation of evidence. Chapter 3 focuses on two of the consequences of plate tectonics, rock deformation and 
mountain-building. Chapter 4 completes the sequence with an in-depth look at earthquakes.

Unit 2: Earth’s Minerals and Rocks
Chapters 5 through 8 zoom in on the actual substances that compose Earth. Chapter 5 provides a brief introduction to minerals, 
their chemistry, their properties, and their identification. Chapter 6 focuses on igneous rocks, how they form, and how they are 
identified, and then goes on to discuss volcanoes and volcanic activity. Chapter 7 explores weathering, soils, and sedimentary 
rocks. Chapter 8 discusses metamorphic rocks and explains and describes what happens when rocks are exposed to extreme 
conditions.

Unit 3: Time, Surface Features, and Resources
Chapter 9 on Geologic Time is a stand-alone chapter that explains relative and absolute dating in the context of geologic time 
and its divisions. Chapters 10 through 13 focus on the processes that form and alter the American landscape. Chapter 10 is a 
discussion of mass wasting processes. Chapter 11 discusses streams and rivers, the groundwater system, and karst topography. 
Chapter 12 takes the student offshore to explore the ocean floor, winds, waves, and currents, as well as shoreline erosional 
and depositional processes. Chapter 13 focuses on climatic features, first visiting the cryosphere with a discussion of glaciers 
and glacial features, and then moving to the desert environment. Chapter 14 on Geological Resources is another stand-alone 
chapter. It discusses the identification, classification and extraction of energy, mineral and water resources in the context of an 
exponential growth in population.

Textbook Organization

Unifying Theme



xviii     PREFACE     

Physical Geology Across the American Landscape includes 
a number of features designed to make learning easier and 
more productive.

Each chapter begins with clearly defined learning objectives 
so that students are aware of what they are expected to learn 
over the succeeding pages. The objectives are phrased in 
terms of not just what students will understand, but what 
they will be able to do to demonstrate their understanding.

Key terms are highlighted, with formal definitions appearing 
in the margins for easy reference.

High-quality photographs illustrate these concepts across 
the American landscape, supplemented with location maps 
placing each photograph within a geographic context. 

Vibrant illustrations bring to life key concepts in ways that 
help students visualize how geological processes work. 

At the end of each chapter section, concept checks test

student comprehension, helping to ensure they have mastered 
key concepts before moving on to build upon them in the 
next section.

Textbook Features
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A highlight of Physical Geology Across the American 
Landscape is the collection of See It Sidebars that describe 
the most dramatic and pristine landscapes on our continent, 
our National Parks. Chapters feature various National Parks 
as examples illustrating the chapter material. The sidebars 
explore the geology of each park with regard to the chapter 
topic, accompanied by superb photographs from North 
America’s most impressive scenery.

Finally, at the end of each chapter, a succinct summary 
capsulizes the material presented in the chapter, followed by 
a list of review questions to test student understanding of the 
material and flag any areas in which further study might be 
needed.



xx     PREFACE     
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