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Preface

The first people to leave Earth’s orbit and see the far side 
of the Moon were the astronauts of Apollo 8. On Christ-
mas Eve 1968, when Apollo moved out from behind the 
Moon, crew members Borman, Lovell, and Anders saw 
a wonderful sight: it was Earth, rising above the barren 
lunar landscape. Photographs of the scene have become 
iconic reminders of our planet’s splendid isolation in 
space. Many years earlier, in 1948, a famous English sci-
entist, Sir Fred Hoyle, predicted that the first images of 
Earth from space would change forever the way we think 
about our planet. How prescient that prediction was. It 
was the first giant step in the development of a holistic 
view of Earth. From space the atmosphere seems like a 
surface smear, the oceans are great blue blotches, and the 
brown continents are crossed by bands of green vegeta-
tion. The oneness of all the parts of Earth is immediately 
apparent.

This book is an introduction to the science of the 
holistic view of Earth. It is about the interactions between 
the different parts of Earth—how matter and energy move 
between the atmosphere, hydrosphere, biosphere, and 
geosphere (by which we mean the solid Earth). The 
assemblage of parts and interactions has come to be called 
the Earth system. This book is about the science of the 
Earth system. It is also a book about the way we humans, 
now 7 billion of us, are influencing the way the Earth 
system works. 

PURPOSE OF THE BOOK

Earth system science is rapidly changing the way people 
study and think about Earth. People have always been 
concerned with local climate and weather; now they are 
also concerned with the global climate, and whether 
humans are causing it to change. People have always been 
concerned with local water availability and quality; now 
they are also concerned with the status of water resources 
and aquatic ecosystems—both freshwater and marine—
around the world. From space it can be seen that winds 
blow dust from the Sahara desert across the Atlantic 
Ocean; knowing where to look, scientists can detect dust 
in ocean sediments and discover that it affects life in the 
Caribbean islands. This holistic way of thinking about 
interconnections and interrelationships is changing the 
way scientists study Earth. We have written this book to 

introduce students to the developing science of the Earth 
system.

Courses about Earth system science are being taught 
with increasing frequency in different academic depart-
ments. Such courses may have titles such as Global Change, 
Earth Science, Biospherics, The Global Environment, 
Planet Earth, or even Environmental Science, but the 
approach for all of them is increasingly that of studying 
Earth as an assemblage of interacting parts and processes. 

THE SYSTEMS APPROACH

The key to understanding Earth as a system of many parts 
is to appreciate the interactions between the parts and to 
understand how energy and matter move around the sys-
tem. Earth is, to a very close approximation, a closed 
system; by this we mean that it neither gains nor loses 
matter, but energy can both enter and leave the system. 
For the sake of study and measurement we divide Earth 
into a large number of subsystems, each of which is an 
open system, meaning that both matter and energy can 
move back and forth between them. Earth system science, 
then, is the study of Earth as an assemblage of open sys-
tems, and the goal of the science is to eventually under-
stand the interactions among all parts of the assemblage. 
In this way, the effects throughout the system caused by a 
perturbation in one part of the assemblage—say, a volca-
nic eruption, or a rise in the carbon dioxide content of the 
atmosphere—can be estimated and forecast.

The traditional way to study Earth was to consider the 
various parts in isolation from each other. One group of 
scientists studied the atmosphere, another group the oceans, 
still another the geosphere, and yet another, the assemblage 
of life forms. Communication and interaction between the 
different groups were once rare. Earth system science is 
removing barriers, and interdisciplinary interactions today 
are common among those who study the Earth system. 

THE BOOK’S ORGANIZATION

Reflecting this emphasis on a systems approach, the book 
is organized into six parts, each containing three chapters, 
except for Part One, The Earth System: Our Place in Space, 
which has four chapters. Parts Two through Six address 
the principal subsystems of the Earth system: Geosphere, 
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iv  PREFACE

Hydrosphere, Atmosphere, Biosphere, and Anthropo-
sphere, in that order.

The chapters in Part One start with a The Earth Sys-
tem, a discussion of systems, cycles and feedbacks. The 
second chapter, Energy, starts by introducing the Laws of 
Thermodynamics, then moves to the sources of Earth’s 
energy and how energy cycles through the Earth system. 
Chapter 3 discusses Matter, and new in this edition is a 
section on organic matter. The final chapter in Part One, 
Space and Time, concerns Earth’s place in the solar sys-
tem, including a discussion of the structure and dynamics 
of the Sun, the energy from the Sun that reaches Earth, 
and time scales of Earth history.

The three chapters of Part Two are concerned with 
The Geosphere: Earth Beneath Our Feet. Chapter 5, The 
Tectonic Cycle, discusses the outflow of Earth’s internal 
heat energy and the resulting motions of the mantle and 
lithosphere. The nature, locations and dynamics of vol-
canic eruptions are the focus of Chapter 6 (Earthquakes 
and Volcanoes), and Chapter 7 (The Rock Cycle) 
 examines the collective interactions at Earth’s surface 
between the atmosphere, hydrosphere, biosphere and 
the geosphere. 

The chapters of Part Three examine The Hydro-
sphere: Earth’s Blanket of Water and Ice, and its essential 
role in the Earth system. Chapter 8 deals with The 
Hydrologic Cycle, Chapter 9 with The Cryosphere, and 
Chapter 10 discusses The World Ocean. The three chap-
ters of Part Three pay special attention to the role of the 
hydrosphere in the climate system, and in meeting 
the needs of both natural systems and human society.

Part Four, The Atmosphere: Earth’s Gaseous Envelope, 
comprises three chapters devoted to the nature and role of 
the atmosphere. Chapter 11, The Atmosphere, discusses 
the structure and dynamics of the atmosphere. Chapter 12, 
Wind and Weather Systems, discusses both global and 
local circulation patterns. Chapter 13, The Climate Sys-
tem, examines in detail what we know about past climates 
and the causes of climatic changes. 

The three chapters of Part Five, The Biosphere: Life 
on Earth, discuss the characteristics of the biosphere and 
the role of life in the Earth system. Chapter 14, Life, 
Death, and Evolution, discusses the basic processes of life, 
and how life has adapted to and altered the Earth system 
over the course of the planet’s history. Chapter 15, Eco-
systems, Biomes, and Cycles of Life, discusses the impor-
tance of material recycling in ecosystems, the minimum 
characteristics of a life-supporting system, and how bio-
geochemical cycles can be influenced by human activities. 
Chapter 16, on Populations, Communities, and Change, 
considers carrying capacity, and factors that affect the 
health and limit the growth of populations; special atten-
tion is given to biodiversity and to current threats to 
diversity. 

The final section, Part Six, concerns The Anthropo-
sphere: Humans and the Earth System. Chapter 17 
addresses The Resource Cycle, with a particular focus on 
the different roles of renewable and nonrenewable 

resources in the growth and health of the human popula-
tion. Chapter 18 discusses Mineral and Energy Resources, 
and how their use affects various parts of the Earth 
 system. The final chapter in the book pulls together the 
many lines of evidence discussed in earlier chapters in 
assessing The Changing Earth System as a result of human 
activities. 

Although we have given careful consideration to the 
organization of the book, we realize that not all instruc-
tors may favor the one we have adopted. Therefore, the 
parts and chapters have been written so that, so far as 
possible, they stand alone, and that some reorganization 
of topics is possible without serious loss of continuity.

THE ILLUSTRATIONS

As with previous editions of this text, special attention 
has been devoted to the artwork and photographs that 
illuminate discussions in the text. Because no country or 
continent holds a monopoly on relevant and interesting 
examples, we have selected photographs, maps, and 
illustrations from around the world in order to provide a 
global perspective of Earth system science. The art pro-
gram has benefited from talented artists who have 
worked closely with the authors to make their illustra-
tions both attractive and scientifically accurate. Many 
of the illustrations and photographs in this edition are 
new to the text, and we think both instructors and stu-
dents will find them engaging and educational, as well as 
beautiful. 

FEATURES

• Part Opener. Each of the six parts of the book opens 
with a brief statement that outlines the part of the 
Earth system discussed in the part, and the connec-
tions with other parts of the system. 

• Chapter Overview. Each chapter opens with a bul-
leted list of topics discussed in the chapter followed 
by a brief statement of the purpose of the chapter.

• “A Closer Look” Boxes. Within chapters,  specialized 
and detailed topics are boxed under the heading 
“A Closer Look”. The boxed material can be included 
or deleted at the discretion of the instructor.

• “The Basics” Boxes. Topics that need special explana-
tion, such as “Electromagnetic Radiation” in Chapter 2, 
are boxed under the heading “The Basics”. 

• “Make the Connection”. In each chapter one or more 
questions are inserted in the text, asking students 
to make the connection between some item in the 
chapter and the larger Earth system. For example, 
in Chapter 16, following a discussion of popula-
tions, the student is asked to think of a population of 
insects, animals or plants, then to list the number 
of things that might limit the growth of the popula-
tion, and to identify whether the limitations come 
from the hydrosphere, atmosphere, geosphere, or 
the anthroposphere. In some cases there is no “one” 
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correct answer for the question; the goal is to get stu-
dents to think about connections and relationships.

• Summary and Review. Each chapter closes with a 
summary of in-chapter material, a list of key terms, 
and a series of questions. The questions are of two 
kinds: (1) review questions that relate strictly to mate-
rial in the chapter, or, under separate headings, to 
material in A Closer Look or The Basics; and discus-
sion questions, which are intended for class or section 
discussion, sometimes calling for a bit of additional 
research. In most cases the discussion questions raise 
broader issues than those in the specific chapter to 
which they are attached.

• Appendices and Glossary. Three useful Appendices 
provide students with reference materials on units 
and conversions, naturally occurring elements and 
isotopes, and the properties of common minerals. The 
Glossary has been expanded and improved in this edi-
tion, and we think students will find it to be a very 
useful study tool.

NEW TO THIS EDITION

The most important change in this third edition of The 
Blue Planet is the addition of a new author, Barbara 
Murck of the University of Toronto. Professor Murck 
brings broad experience of fieldwork and research in the 
Earth and environmental sciences to the author team, and 
she is an award-winning teacher.

The third edition has been extensively reorganized 
based on constructive input from users of the previous 
two editions. For example, the two chapters on the solar 
system in the second edition have been combined into one 
chapter, and earthquakes and volcanoes are covered in a 
single chapter instead of two. In addition, the four chap-
ters on the biosphere in the second edition have been 
extensively reorganized, tightened up, and improved, and 
are now three chapters. Even though a new chapter 
(Energy) has been added to the book, the condensing and 
rearrangement has produced a volume of 19 chapters 
instead of the 20 in the second edition. 

Instructors’ Companion Site (www.wiley.com/college/
skinner). This comprehensive website includes numerous 
resources to help you enhance your course. These resources 
include:

• Image Gallery. We provide online electronic files for 
the line illustrations in the text, which the instructor 
can customize for presenting in class (for example, in 
handouts, overhead transparencies, or PowerPoints).

• A complete collection of PowerPoint presentations 
available in beautifully rendered, 4-color format, and 
have been resized and edited for maximum effective-
ness in large lecture halls. 

• A comprehensive Test Bank with multiple-choice, 
fill-in, and essay questions. The test bank is available 
in two formats: Word document and Respondus.

• Pre-Lecture Clicker/PRS Questions based on the 
“A Closer Look” and “The Basics” boxed features 
allows the instructor to connect the readings to the 
classroom lectures.

• GeoDiscoveries Media Library. This easy-to-use web-
site offers lecture launchers that helps reinforce and 
illustrate key concepts from the text through the 
use of animations, videos, and interactive exercises. 
Students can use the resources for tutorials as well 
as self-quizzing to complement the textbook and 
enhance understanding of Earth System Science. Easy 
integration of this content into course management 
systems and homework assignments gives instructors 
the opportunity to integrate multimedia with their 
syllabi and with more traditional reading and writing 
assignments. Resources include:

• Animations: Key diagrams and drawing from our 
rich signature art program have been animated to 
provide a virtual experience of difficult concepts. 
These animations have proven influential to the 
understanding of this content for visual learners.

• Videos: Brief video clips provide real-world exam-
ples of geographic features, and put these examples 
into context with the concepts covered in the text.

• Simulations: Computer-based models of geo-
graphic processes allow students to manipulate 
data and variables to explore and interact with 
virtual environments.

• Interactive Exercises: Learning activities and games 
built off our presentation material. They give 
students an opportunity to test their understand-
ing of key concepts and explore additional visual 
resources.

• Google Earth™ Tours. Virtual field trips allow stu-
dents to discover and view geospheric landscapes 
around the world. Tours are available as .kmz files for 
use in Google Earth™ or other virtual atlas programs.

• Online Case Studies provide students with cases from 
around the world in which to see and explore the 
interaction of people and their environment. It was 
revised by Robert Ford.

• An online database of photographs, www.
ConceptCaching.com, allows professors and students 
explore the atmosphere, hydrosphere, lithosphere, 
and biosphere. Photographs and GPS coordinates 
are “cached” and categorized along core concepts 
of geography and geology. Professors can access 
the images or submit their own by visiting www.
ConceptCaching.com.

Student Companion Website (www.wiley.com/college/
skinner). This easy to use and student-focused website 
helps reinforce and illustrate key concepts from the text. 
It also provides interactive media content that helps stu-
dents prepare for tests and improve their grades. This 
website provides additional resources that compliment 
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the textbook and enhance your students’ understanding of 
Physical Geography:

• Chapter Review Quizzes provide immediate feedback 
to true/false, multiple-choice, and short answer ques-
tions based on the end-of-chapter review questions.

• Online Case Studies provide cases from around the 
world in which to see and explore the interaction of 
people and their environment.

• Google Earth™ Tours. Virtual field trips allow stu-
dents to discover and view geospheric landscapes 
around the world. Tours are available as .kmz files 
for use in Google Earth™ or other virtual atlas 
programs.
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