
John J. Renton
Third Edition 

Edited by
Susan Wilcox

and
Curtis J. Williams

National Park Sidebars 
written by Erica S. Gardiner 



   
Kendall Hunt Book Team

Chairman and Chief Executive Officer Mark C. Falb
President and Chief Operating Officer Chad M. Chandlee
Vice President, Higher Education David L. Tart
Director of Publishing Partnerships Paul B. Carty
Editorial Manager Georgia Botsford
Senior Editor Lynne Rogers
Vice President, Operations Timothy J. Beitzel
Assistant Vice President, Production Services Christine E. O’Brien
Senior Production Editor Mary Melloy
Senior Permissions Editors Colleen Zelinsky and Renae Horstman
Senior Cover Designer Janell Edwards

Coast Learning Systems Book Team

Ding-Jo H. Currie, Chancellor, Coast Community College District
Loretta P. Adrian, President, Coastline Community College
Dan C. Jones, Executive Dean, Office of Instructional Systems Development
Laurie R. Melby, Director of Production
Lynn M. Dahnke, Director of Marketing & Publisher Partnerships
Judy Garvey, Director, E-Media & Publishing
Robert D. Nash, Director, Instructional Design & Faculty Support
Sylvia Amito’elau, Instructional Designer
Wendy Sacket, E-Media & Publishing Project Coordinator
Marie Hulett, Production Coordinator
Linda Wojciechowski, Senior E-Media & Publishing Assistant
Thien Vu, E-Media & Publishing Assistant

Cover design by Don Vierstra; cover images © iStock, Inc., and Shutterstock, Inc.

All Shutterstock images used under license from Shutterstock, Inc.

www.kendalhunt.com

Send all inquires to:

4050 Westmark Drive

Dubuque, IA 52004-1840

Copyright © 2011 by Coast Community College District and Kendall Hunt Publishing Company

ISBN 978-0-7575-5598-5 Student Edition

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, 
in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior 
written permission of the copyright owner.

Printed in the United States of America

10 9 8 7 6 5 4 3 2 1



brief contents

IntroductIon: Formation of  Earth and Its Place in the Solar System       2

chapter 1: Interior of the Earth          38

chapter 2: Plate Tectonics           66

chapter 3: Rock Deformation and Mountain Building      104

chapter 4: Earthquakes and Seismology        148

chapter 5: Minerals           186

chapter 6: Igneous Rocks and Volcanism        224

chapter 7: Weathering, Soils, and Sedimentary Rocks      286

chapter 8: Metamorphism and Metamorphic Rocks       346

chapter 9: The Age of Earth and Geologic Time       385

chapter 10: Mass Wasting          428

chapter 11: Streams and Groundwater         474

chapter 12: Oceans and Coastlines         538

chapter 13: Glaciers and Deserts—Climatic Features      594

chapter 14: Economic Geology and Resources       658

Unit 3

Unit 2

Unit 1

introDUction



Intro.1 Earth and Its systEms 4
Intro.1.1 The Atmosphere 5

Intro.1.2 The Hydrosphere 6

Intro.1.3 The Cryosphere 7

Intro.1.4 The Lithosphere 8

Intro.1.5 The Biosphere 10

Intro.2 Earth’s FormatIon 11
Intro.2.1  From Solar Nebula to Solar System 11

Intro.2.2 The Organization of the Solar System 13

Intro.3 thE tErrEstrIal PlanEts 19 
Intro.3.1 Stages of Planetary Development 19

Intro.3.2 Earth’s Neighbors 23 
 

sUmmary 29
KEy tErms 31
ansWErs to concEPt chEcKs 32
rEVIEW EXErcIsEs 34

introDUction

contents
PrEFacE  XVI
tEXtbooK FEatUrEs  XVIII
aboUt thE aUthor and InstrUctIonal dEsIGnEr  XX
acKnoWlEdGmEnts  XXI

Formation of Earth and Its
Place in the Solar System  2



chapter 1
Interior of the Earth 38

1.1 sEIsmIc WaVEs 40
1.1.1 Compression and Shear Waves 40

1.1.2 Body Waves 41

1.1.3 Surface Waves 42

1.2 thE sEIsmoGraPh 44

1.3 locatInG EarthqUaKEs 47
1.3.1 Focus and Epicenter 47

1.3.2 Arrival Times of the Seismic Waves at Seismic Stations 48

1.3.3 Distance Calculations 48

1.4 thE dEtErmInatIon oF Earth’s comPosItIon UsInG sEIsmIc WaVEs 50
1.4.1 Density, Seismic Waves, and Refraction 51

1.4.2 Increased Density with Depth 52

1.5 sEIsmIc dIscontInUItIEs and Earth’s strUctUrE 53
1.5.1 Mohorovicic Discontinuity  53

1.5.2 Gutenberg Discontinuity 54

1.5.3 Evidence for a Solid Inner Core 55

1.5.4 Lithosphere-Asthenosphere 55

1.6 Isostasy 57
1.6.1 Gravitational Balance 57

1.6.2 Isostatic Balance 57

sUmmary 60
KEy tErms 61
ansWErs to concEPt chEcKs 61
rEVIEW EXErcIsEs 64

Unit 1 earth’s interior anD tectonic processes

chapter 2

Plate Tectonics 66

2.1  hIstorIcal dEVEloPmEnt oF thE thEory 68
2.1.1 Conceptual Models of Earth 68

2.1.2 Continental Drift 69



2.2 modErn dEVEloPmEnts 73
2.2.1 Marine Geology and Geophysics 74

2.2.2 Magnetism and Paleomagnetism 76

2.2.3 Seafloor Spreading 79

2.3 PlatE tEctonIcs thEory 81
2.3.1 Tectonic Plates 81

2.3.2 Plate Boundaries 81

2.3.3 Plate Movement 84

 

2.3.4 The Supercontinent Cycle 96

sUmmary 55
KEy tErms 56
ansWErs to concEPt chEcKs 57
rEVIEW EXErcIsEs 58

chapter 3
Rock Deformation and
Mountain Building 104

3.1 rocK dEFormatIon 106
3.1.1 Stress 106

3.1.2 Strain or Deformation 107

3.2 strIKE and dIP and GEoloGIc strUctUrEs 111
3.2.1 Strike and Dip 111

3.2.2 Geologic Structures 112

3.3 dIrEctIon oF rocK moVEmEnt 120
3.3.1 Apparent Motion of Faults 120

3.3.2 Apparent Motion of Folds 126

3.4 moUntaIns and moUntaIn bUIldInG 127
3.4.1 Volcanic Mountains 127

3.4.2 Fold Belt Mountains 130

3.4.3 Domal and Fault-Block Mountains 132

3.5 tErranEs 136
3.5.1 Accreted Terranes 137

See It Sidebar: JoShua Tree NaTioNal Park        86
See It Sidebar: WraNgell-ST. eliaS NaTioNal Park  

 aNd PreServe                                                      92

See It Sidebar: greaT Smoky mouNTiaiNS NaTioNal Park   122

See It Sidebar: graNd TeToNS NaTioNal Park  134



sUmmary 139
KEy tErms 141
ansWErs to concEPt chEcKs 142
rEVIEW EXErcIsEs 144

chapter 4

Earthquakes and Seismology 148

4.1 dIstrIbUtIon oF EarthqUaKEs 151
4.1.1 How Earthquakes Occur 151

4.1.2 Determining Earthquake Location 151

4.1.3 Earthquake Depths 153

4.1.4 Plate Boundary Earthquakes 154

4.1.5 Intraplate Earthquakes 155

4.2 mEasUrInG EarthqUaKEs 159
4.2.1 Intensity 159

4.2.2 Magnitude 159

4.3 EarthqUaKE damaGE  163
4.3.1 Examples of Significant Earthquakes 164

4.3.2 Factors Contributing to Earthquake Destruction 169

4.3.3 Earthquake Damage Prevention 171

4.4 EarthqUaKE PrEdIctIon 175
4.4.1 Worldwide Seismic Network 175

4.4.2 Paleoseismology 175

4.4.3 Long- and Short-Term Earthquake Prediction 177

sUmmary 178
KEy tErms 179
ansWErs to concEPt chEcKs 180
rEVIEW EXErcIsEs 181

chapter 5

Minerals 186

Unit 2 earth’s Minerals anD rocks

See It Sidebar: deNali NaTioNal Park aNd PreServe  156



See It Sidebar: WhiTe SaNdS NaTioNal moNumeNT        202

See It Sidebar: PeTrified foreST NaTioNal Park   210

5.1 mInErals and rocKs dEFInEd 188
5.1.1 Elements and Compounds 189

5.1.2 Chemical Bonding 193

5.2  Earth’s crUst 196
5.2.1 Composition of Earth’s Crust 196 

5.2.2 The Silicate Minerals 196

5.2.3 Nonsilicate Minerals 201

5.3 mInEral IdEntIFIcatIon 208
5.3.1 Physical Properties Used in Mineral Identification 208

5.3.2 Hand Mineral Identification 216

5.3.3 Instrumental Identification 217

sUmmary 219
KEy tErms 220
ansWErs to concEPt chEcKs 221
rEVIEW EXErcIsEs 222

chapter 6

Igneous Rocks and Volcanism 224

6.1 IGnEoUs rocKs 226
6.1.1 The Melting and Crystallization of Solids 227

6.1.2 Melting Mechanisms 227

6.1.3 Partial Melting of Rock 229

6.1.4 Crystallization of Rock 231

6.2 classIFIcatIon oF IGnEoUs rocKs 233
6.2.1 Texture 233

6.2.2 Composition 235

6.3 maGma FormatIon and ascEnt 238
6.3.1 Types of Magma 238

6.3.2 Magma Formation 240

6.3.3 Magma Ascent 241

6.4 IGnEoUs rocK bodIEs 242
6.4.1 Classifying Plutons 242

6.4.2 Tabular Plutons 243

6.4.3 Massive Plutons 244



6.5 VolcanoEs 249
6.5.1 Anatomy of a Volcano 249

6.5.2 Shield Volcanoes 250

6.5.3 Fissure Eruptions 258

6.5.4 Composite Volcanoes 259

6.5.5 Other Volcanic Features 264

6.6 PrEdIctInG VolcanIc actIVIty 272
6.6.1 Monitoring Systems 273

6.6.2 Past and Future Predictions 274

sUmmary 276
KEy tErms 278
ansWErs to concEPt chEcKs 279
rEVIEW EXErcIsEs 282

chapter 7
Weathering, Soils, and
Sedimentary Rocks 286

7.1 WEathErInG and Its controls 288
7.1.1 Mechanical Weathering 288

7.1.2 Chemical Weathering 292

7.1.3 Rates of Weathering 294

7.1.4 Products of Weathering 300

7.2 soIls 302
7.2.1 Soil Horizons 302

7.2.2 Soil Formation 304

7.2.3 Types of Soils 307

7.3 sEdImEntary rocKs 310
7.3.1 Importance of Sedimentary Rocks 310

7.3.2 Formation of Clastic Sedimentary Rocks 311

7.3.3 Classification of Clastic Sedimentary Rocks 313

7.3.4 Chemical Sedimentary Rocks 316

7.3.5  Biochemical Sedimentary Rocks 320

7.3.6 Depositional Environments 322

7.3.7 Sedimentary Features 323

7.3.8 Interpreting Sedimentary Rocks 329

See It Sidebar: haWaii volcaNoeS NaTioNal Park             252

See It Sidebar: laSSeN volcaNic NaTioNal Park   266

See It Sidebar: ZioN NaTioNal Park   298

See It Sidebar: graNd caNyoN NaTioNal Park   324



7.4 EnVIronmEntal concErns 331
7.4.1 Environmental Concerns Related to Weathering 331

7.4.2 Environmental Concerns Related to Soils 331

7.4.3 Environmental Concerns Related to Sedimentary Rocks 335

sUmmary 336
KEy tErms 338
ansWErs to concEPt chEcKs 339
rEVIEW EXErcIsEs 342

chapter 8
Metamorphism and
Metamorphic Rocks 346

8.1 mEtamorPhIsm 348
8.1.1 Metamorphic Conditions 349

8.1.2 Metamorphic Grades 351

8.1.3 Metamorphic Processes 352

8.2 mEtamorPhIc tyPEs and sEttInGs 356
8.2.1 Regional Metamorphism 356

8.2.2 Contact Metamorphism 360

8.2.3 Hydrothermal Metamorphism 361

8.2.4 Dynamic Metamorphism 362

8.3 mEtamorPhIc rocK classIFIcatIon 363
8.3.1 Foliated Metamorphic Rocks 363

8.3.2 Nonfoliated Metamorphic Rocks 366

8.3.3 Metamorphic Rock Identification 372

8.3.4 Metamorphic Facies 373

8.4 EnVIronmEntal concErns 375

sUmmary 378
KEy tErms 379
ansWErs to concEPt chEcKs 380
rEVIEW EXErcIsEs 382

See It Sidebar: iSle royale NaTioNal Park  358

See It Sidebar: acadia NaTioNal Park  368



chapter 9
The Age of Earth and 
Geologic Time 386

Unit 3 tiMe, sUrface featUres, anD resoUrces

9.1 rElatIVE datInG 388
9.1.1 Relative Dating Principles 389

9.2.2 Gaps in the Geologic Record 397

9.2 absolUtE datInG 401
9.2.1 Absolute Dating Based on Cyclical Processes 401

9.2.2 Isotopes and Radioactive Decay 403

9.2.3 Radiometric Dating 406

9.2.4 Limitations of Radiometric Dating 407

9.3 thE GEoloGIc tImE scalE 412
9.3.1  Geologic Time 412

9.3.2  Divisions and Subdivisions of the Geologic Time Scale 414

9.3.3  The Geologic Record 415

sUmmary 421
KEy tErms 422
ansWErs to concEPt chEcKs 423
rEVIEW EXErcIsEs 425

chapter 10

Mass Wasting                                     428

10.1 thE natUrE oF mass WastInG 430
10.1.1 The Driving Force: Gravity 430

10.1.2 Resisting Factors 431

10.1.3 Slope Stability 432

10.1.4 Triggers 433

10.2 tyPEs oF mass WastInG 444
10.2.1 Falls 444

See It Sidebar: caNyoNlaNdS NaTioNal Park  410

See It Sidebar: cuyahoga valley NaTioNal Park  440



10.2.2 Landslides 447

10.2.3 Flows 449

10.3 EnVIronmEntal concErns 455
10.3.1 Regional Hazards 455

10.3.2 Local Indications of Slope Instability 460

10.3.3 Methods of Slope Stabilization 462

sUmmary 468
KEy tErms 469
ansWErs to concEPt chEcKs 470
rEVIEW EXErcIsEs 471

11.1 thE hydrosPhErE 476
11.1.1 The Distribution of Water in Geologic Reservoirs 476 

11.1.2 The Hydrologic Cycle 476

11.1.3 The Movement of Water Through the Hydrologic Cycle 477

11.2 strEams 478
11.2.1 River Systems 479

11.2.2 The Energy of Stream Flow 482

11.2.3 Dynamics of Water Flow 485

11.2.4 Sculpting the Landscape: Erosion 486

11.2.5 Sculpting the Landscape: Transportation 488

11.2.6 Sculpting the Landscape: Deposition 490

11.2.7 The Ages of a River 490

11.2.8 Floods 496

11.3 GroUndWatEr 502
11.3.1 Definition of Groundwater 502

11.3.2 Porosity and Permeability 503

11.3.3 Aquifers and Aquitards 504

11.3.4 The Water Table 505

11.3.6 Water Wells 508

11.3.5 Aquifer Systems 509

11.3.6 Geologic Effects of Groundwater 512

11.4 Karst toPoGraPhy 514
11.4.1 Characteristics of Karst Topography 514

11.4.2 Cave Development and Construction 515

11.4.3 Collapse Sinkholes 517

chapter 11

Streams and Groundwater 474

See It Sidebar: caPiTol reef NaTioNal Park  456

See It Sidebar: miSSiSSiPPi NaTioNal river aNd                                   
recreaTioN area                                                                498

See It Sidebar: carlSbad caverNS NaTioNal Park  518



11.5 EnVIronmEntal concErns 523
11.5.1 Stream Pollution 523

11.5.2 Groundwater Pollution 524

11.5.3 Saltwater Intrusion 525

11.5.4 Overproduction 526

sUmmary 527
KEy tErms 530
ansWErs to concEPt chEcKs 531
rEVIEW EXErcIsEs 535

chapter 12

Oceans and Coastlines 538

12.1    orIGIn oF thE ocEan basIns 540
12.1.1 A Cosmic Hypothesis 540

12.1.2 Plate Tectonics 540

12.2 landForms oF thE ocEan basIns 541
12.2.1 Oceanic Ridges 541

12.2.2 Abyssal Hills 544

12.2.3 Abyssal Plains 545

12.2.4 Seamounts 545

12.2.5 Deep-Sea Trenches 547

12.3 contInEntal marGIns 548
12.3.1 The Continental Shelf 548

12.3.2 The Continental Slope 549

12.3.3 The Continental Rise 550

12.4 moVEmEnt oF ocEan WatEr 552
12.4.1 Waves 552

12.4.2 Currents 558

12.5 coastal cUrrEnts 566
12.5.1 Emergent or High-Energy Coastlines 566

12.5.2 Submergent or Low-Energy Coastlines 572

12.6 rEEFs 577
12.6.1 Reef Building 577

12.6.2 Kinds of Reefs 577

12.7 modIFIcatIon oF coastal ProcEssEs 583

See It Sidebar: chaNNel iSlaNdS NaTioNal Park  568

See It Sidebar: virgiN iSlaNdS NaTioNal Park  578



12.8 EnVIronmEntal ProblEms 585 

sUmmary 586
KEy tErms 588
ansWErs to concEPt chEcKs 589

rEVIEW EXErcIsEs 592 

13.1 GlacIal FormatIon, strUctUrE, and moVEmEnt 596
13.1.1 Formation of Glaciers 597

13.1.2 Glacial Ice Formation 599

13.1.3 Movement of Glacial Ice 600

13.1.4 The Glacial Budget 601

13.2 GlacIal FEatUrEs 603
13.2.1 Erosional Processes and Features 603

13.2.2 Depositional Processes and Features 615

13.3 caUsEs oF contInEntal GlacIatIon 623
13.3.1 Milankovitch Hypothesis 623

13.3.2 Volcanic Activity 624

13.3.3 Changes in the Concentration of Carbon Dioxide 624

13.4 GlacIal EnVIronmEntal concErns 625
13.4.1 Climate 625

13.4.2 Medical Concerns 627

13.5 dEsErts 627
13.5.1 Deserts and Relative Humidity 628

13.5.2 Types of Deserts 629

13.6 dEsErt FEatUrEs 634
13.6.1 Weathering and Mass Wasting 634

13.6.2 Water Erosion and Deposition 634

13.6.3 Wind Erosion and Deposition 640

13.7 dEsErt EnVIronmEntal concErns 645

sUmmary 648
KEy tErms 650
ansWErs to concEPt chEcKs 651
rEVIEW EXErcIsEs 655

See It Sidebar: glacier bay NaTioNal Park aNd PreServe  608

See It Sidebar: deaTh valley NaTioNal Park  638

chapter 13
Glaciers and Deserts—
Climatic Features 594



14.1 natUral rEsoUrcEs 660
14.1.1 Historical Use of Resources 660

14.1.2 Renewable and Nonrenewable Resources 662

14.1.3 Resources versus Reserves 664

14.2 EnErGy rEsoUrcEs 665
14.2.1 Fossil Fuels 665

14.2.2 Nuclear Power 672

14.3 mInEral rEsoUrcEs 675
14.3.1 Metallic Resources 675

14.3.2 Nonmetallic Resources 678

14.4 WatEr rEsoUrcEs 680
14.4.1 Surface and Groundwater Supplies 681

14.4.2 The Pressure on Water Supplies 682

14.5 thE FUtUrE oF GEoloGIc rEsoUrcEs 685
14.5.1 Population and Resources 685

14.5.2 Environmental Issues 686

14.5.3 Alternative Energy Resources 689

sUmmary 703
KEy tErms 705
ansWErs to concEPt chEcKs 706
rEVIEW EXErcIsEs 710

aPPEndIX 713 
Glossary 716
IndEX 739

chapter 14

Economic Geology and Resources 658

See It Sidebar: yelloWSToNe NaTioNal Park  696



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



  preface     xix

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.
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