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ABOUT THE COVER PHOTO

The cheetah is the world's fastest land
mammal. Within a few seconds, it can run

at speeds of as high as 105 kilometers per
hour (65 miles per hour) for short periods of
time. It uses this ability to chase down and
kill gazelles, impalas, wildebeests, zebras, and
hares on the open plains of southern Africa
and parts of southwestern Asia where it lives.

The cheetah is built for the chase. It has large
nostrils to maximize its air intake along with
an enlarged heart and lungs. Its large tail
acts as a sort of rudder to help it make quick,
sharp turns in pursuit of fast prey. It typically
kills a prey animal by tripping it and then
biting the underside of its throat as it falls.
Cheetahs hunt mostly during the middle of
the day to avoid competing with other large
predators like hyenas and lions that hunt
mostly at night. They hide behind shrubs or
rock outcroppings to get as close as possible
to their prey and then chase them down in a
burst of speed.

As many as three of every four cheetah cubs
are killed during the first few weeks of their
lives, mostly by leopards, lions, wild dogs,
hyenas, and eagles. When the cubs are about
6 months old, their mothers capture live prey
for them to practice killing. Cubs leave their
mother after about 18 months. In the wild,
adult cheetahs typically live for 8 to 10 years.

Now protected as a threatened species,
cheetahs were once hunted for their spotted
coats, and farmers killed them to try to
protect their livestock. About 7,000 to 10,000
cheetahs now remain in the wild, in small
isolated populations found mostly in 25
African countries. Because they thrive on
large expanses of open land with abundant
prey, they are threatened by the spread of
ranches, farms, and other human settlements
that have reduced their habitat by more

than 90% since 1900. Also, poachers are still
killing them for their coats. And according

to scientists, because their population has
dwindled, many cheetahs suffer from genetic
defects due to inbreeding, which has lowered : i \
their resistance to disease, caused infertility, R0 i ‘ %
raised cub mortality rates, and made them b ; bt
more vulnerable to extinction. e 9 i,
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For Instructors

We wrote this book to help instructors achieve three
important goals: first, to explain to their students the
basics of environmental science; second, to help their stu-
dents in using this scientific foundation to understand the
environmental problems that we face and to evaluate pos-
sible solutions to them; and third, to inspire their students
to make a difference in how we treat the earth on which
our lives and economies depend, and thus in how we
treat ourselves and our descendants.

We view environmental problems and possible solu-
tions to them through the lens of sustainability—the inte-
grating theme of this book. We believe that most people
can live comfortable and fulfilling lives and that socie-
ties will be more prosperous and peaceful when sustain-
ability becomes one of the chief measures by which per-
sonal choices and public policies are made. We introduce
this book with a vision of such a more sustainable future
in the Core Case Study of Chapter 1. Our belief in such
a future is foundational to this textbook, and we consis-
tently challenge students to work toward attaining it.

For this reason, we are happy to announce our new
partnership with The National Geographic Society, which
shares our goals, as reflected in its statement of purpose:
Inspiring people to care about the planet. One result of this
new collaboration is the addition of many stunning and
informative photographs, numerous maps, and several
new stories of National Geographic Explorers—people
who are making a positive difference in the world. With
these new tools, we continue to tell of the good news
from various fields of environmental science, hoping to
inspire young people to commit themselves to making our
world a more sustainable place to live for their own and
future generations.

What's New in This Edition?

m  Our new partnership with National Geographic has given
us access to hundreds of amazing photographs, numer-
ous maps, and inspiring stories of National Geographic
Explorers—people who are leading the way in envi-
ronmental science, education, or entrepreneurial
enterprises.

m A stunning new design with a National Geographic look
that enhances visual learning.

m  Campus Sustainability boxes: short descriptions about
what selected U.S. colleges and universities are doing
to make their institutions more sustainable. These sto-
ries are complemented by a new Core Case Study in
Chapter 24 that summarizes several other such efforts.

m  Three social science principles of sustainability. These com-
plement the three scientific principles of sustainability

that we have long used to explain how life on Earth
has sustained itself for billions of years, and they act as
guidelines for making a possible transition to more sus-
tainable economies and societies.

m  New Core Case Studies for 18 of the book’s 25 chapters
that serve as an integrating theme throughout each
chapter. They bring important real-world stories to the
forefront for use in applying those chapters’ concepts
and principles.

m  Two new end-of-chapter exercises: Doing Environmental
Science and Global Environment Watch research proj-
ects give students challenging new ways to apply the
material.

Sustainability Is the Integrating Theme of This Book

Sustainability, a watchword of the 21st century for those
concerned about the environment, is the overarching
theme of this textbook. You can see the sustainability
emphasis by looking at the Brief Contents (p. v).

Six principles of sustainability play a major role in car-
rying out this book’s sustainability theme. These principles
are introduced in Chapter 1. They are depicted in Figure
1-2 (p. 6), in Figure 1-5 (p. 9), and on the back cover of the
student edition and are used throughout the book, |4
with each reference marked in the margin by
(see pp- 62 and 218).

We use the following five major subthemes to inte-
grate material throughout this book (see diagram on back
cover of the student edition).

m  Natural Capital. Sustainability depends on the natural
resources and ecosystem services that support all life
and economies. See Figures 1-3, p. 7, and 10-4, p. 220.

m Natural Capital Degradation. We describe how
human activities can degrade natural capital. See Fig-
ures 1-7, p. 11, and 7-17, p. 160.

m  Solutions. We present existing and proposed solutions
to environmental problems in a balanced manner and
challenge students to use critical thinking to evaluate
them. See Figures 10-16, p. 227, and 18-26, p. 496.

m Trade-offs. The search for solutions involves trade-
offs, because any solution requires weighing advan-
tages against disadvantages. Our Trade-offs diagrams
located in several chapters present the benefits and
drawbacks of various environmental technologies
and solutions to environmental problems. See Figures
12-19, p. 293, and 15-11, p. 383.

m Individuals Matter. Throughout the book, Individu-
als Matter boxes and some of the Case Studies describe
what various scientists and concerned citizens (includ-

ing several National Geographic Explorers) have done



to help us work toward sustainability (see pp. 82,

240, and 303). Also, a number of What Can You Do?
diagrams describe how readers can deal with the prob-
lems we face (see Figures 9-12, p. 202, and 13-28, p.
341). Eight especially important things individuals can
do are summarized in Figure 25-14 (p. 696).

Other Key Features of This Textbook

Up-to-Date Coverage. Our textbooks have been
widely praised for keeping users up to date in the rap-
idly changing field of environmental science. We have
used thousands of articles and reports published in
2010-2013 to update the information and concepts in
this book. Major new or updated topics include plan-
etary boundaries that indicate ecological tipping points
(Science Focus 3.3, p. 72); hydraulic fracturing (frack-
ing) in oil and natural gas production and its harm-
ful effects (pp. 379-380 and 383-385); and the rising
threat of ocean acidification (Science Focus 11.2,

p. 252), along with dozens of other important topics.

Concept-Centered Approach. To help students focus
on the main ideas, we built each major chapter section
around a key question and one or two key concepts,
which state the section’s most important take-away
messages. In each chapter, all key questions are listed
at the front of the chapter, and each chapter section
begins with its key question and concepts (see pp. 29
and 31). Also, the concept applications are highlighted
and referenced throughout each chapter.

Science-Based Coverage. Chapters 2—-8 cover scien-
tific principles important to the course and discuss how
scientists work (see Brief Contents, p. v). Important
environmental science topics are explored in depth in
Science Focus boxes distributed among the chapters
throughout the book (see pp. 94 and 203) and inte-
grated throughout the book in various Case Studies
(see pp. 238 and 256) and in numerous figures.

Global Perspective. This book also provides a global
perspective, first on the ecological level, revealing how
all the world’s life is connected and sustained within
the biosphere, and second, through the use of informa-
tion and images from around the world. This includes
more than 80 maps in the basic text and in Supple-
ment 6. Half of these maps are new and more than
half of the new maps are from National Geographic.
At the end of each chapter is a Global Environment
Watch exercise that applies this global perspective

(see p. 245).

Core Case Studies. Each chapter opens with a Core
Case Study (see pp. 190 and 278), which is applied
throughout the chapter. These applications are indicated

Fir

by the notation (Core Case Study) wherever they occur
(see pp. 202, 281, and 301). Each chapter ends with a
Tying It All Together box (see pp. 213 and 312), which
connects the Core Case Study and other material in the
chapter to some or all of the principles of sustainability.

Case Studies. In addition to the 25 Core Case Studies,
more than 70 additional Case Studies (see pp. 92, 200,
and 331) appear throughout the book (and are listed

in the Detailed Contents, pp. vi-xv). Each of these pro-
vides an in-depth look at specific environmental prob-
lems and their possible solutions. We also have included
very brief descriptions of efforts on several college cam-
puses to study or apply principles of sustainability in our
new Campus Sustainability stories that appear in several
of the book’s chapters (see pp. 210 and 270).

Critical Thinking. The Preface for Students (p. xxiii)
describes critical thinking skills, and specific critical
thinking exercises are used throughout the book in
several ways:

m  Asmore than 100 Thinking About exercises that ask
students to analyze material immediately after it is
presented (see pp. 35 and 264).

m In all Science Focus boxes.

m In dozens of Connections boxes that stimulate critical
thinking by exploring the often surprising connec-
tions related to environmental problems (see
pp- 18 and 195).

= In the captions of many of the book’s figures (see
Figures 3-15, p. 63, and 9-8, p. 198).

m In end-of-chapter questions (see pp. 214 and 314).

Visual Learning. With a new design heavily influ-
enced by material from National Geographic and more
than 400 photographs—two-thirds of them new and
20% of them from the archives of National
Geographic—this is the most visually appealing envi-
ronmental science textbook available (see Figures
3-21,p.71; 7-16, p. 159; and 10-18, p. 229). Also
new to this edition is the inclusion of more than 200
additional small photos as insets in various diagrams.
Add in the more than 130 diagrams—34 of them new
or improved in this edition—each designed to present
complex ideas in understandable ways relating to the
real world (see Figures 3-3, p. 54; 3-17, p. 66; and 4-2,
p- 79), and you have one of the most visually informa-
tive textbooks available.

Flexibility. To meet the diverse needs of hundreds
of widely varying environmental science courses,
we have designed a highly flexible book that allows
instructors to vary the order of chapters and sec-
tions within chapters without exposing students to




terms and concepts that could confuse them. We
recommend that instructors start with Chapter 1,
which defines basic terms and gives an overview of
sustainability, population, pollution, resources, and
economic development issues that are discussed
throughout the book. This provides a springboard for
instructors to use other chapters in almost any order.
One often-used strategy is to follow Chapter 1 with
Chapters 2-8, which introduce basic science and eco-
logical concepts. Instructors can then use the remain-
ing chapters in any order desired. Some instructors
follow Chapter 1 with any or all of Chapters 23, 24,
and 25 on environmental economics, politics, and
worldviews, respectively, before proceeding to the
chapters on basic science and ecological concepts. We
provide a second level of flexibility in seven Supple-
ments (see p. xv in the Detailed Contents and

p- S1), which instructors can assign as desired to
meet the needs of their specific courses. Examples
include environmental history of the United States
(Supplement 3), basic chemistry (Supplement 4),
weather basics (Supplement 5), maps (Supplement 6,
see Figure 5, p. S30, and Figure 6, p. S32), and basic
environmental data and data analysis (Supplement 7,
see Figure 7, p. S67, and Figure 10, p. S68).

m In-Text Study Aids. Each chapter begins with a list
of Key Questions showing how the chapter is organized
(see p. 401). When a new key ferm is introduced and
defined, it is printed in boldface type, and all such
terms are summarized in the glossary at the end of
the book. More than 100 Thinking About exercises
reinforce learning by asking students to think criti-
cally about the implications of various environmental
issues and solutions immediately after they are dis-
cussed in the text (see p. 409). The captions of many
figures contain similar questions that get students to
think about the figure content (see Figure 16-16,

p. 416). In their reading, students also encounter
Connections boxes, which briefly describe connections
between human activities and environmental conse-
quences, environmental and social issues, and envi-
ronmental issues and solutions (see p. 423). Finally,
the text of each chapter wraps up with three Big Ideas
(see p. 435), which summarize and reinforce three
of the major take-away messages from each chapter,
and a Tying It All Together section that relates the Core

, Case Study and other chapter content to the prin-

ciples of sustainability (see p. 436). Again, this rein-
forces the main messages of the chapter along with
the themes of sustainability to give students a stron-
ger understanding of how it all ties together.

Each chapter ends with a Chapter Review section contain-
ing a detailed set of review questions that include all the

% ! = : g

chapter’s key terms in bold type; Critical Thinking questions

that encourage students to think about and apply what they
have learned to their lives; Doing Environmental Science—an
exercise that will help students to experience the work of
various environmental scientists; a Global Environment Watch
exercise taking students to Cengage’s GREENR site, where
they can use this tool for interesting research related to chap-
ter content; and a Data Analysis or Ecological Footprint Analysis
problem built around ecological footprint data or some other
environmental data set. (See pp. 436-439.) And at the end
of the book, we have included a comprehensive glossary that
includes definitions of all key terms as well as many other
terms that are important to environmental science.

Supplements for Instructors

m  Environmental Science MindTap. MindTap is a new
personal learning experience that combines all your
digital assets—readings, multimedia, activities, and
assessments—into a singular learning path to improve
student outcomes.

m Instructor Companion Site. Everything you need
for your course in one place! This collection of book-
specific lecture and class tools is available online
via www.cengage.com/login. Access and download
PowerPoint presentations, images, instructor’s manual,
videos, and more.

m Cognero. Cengage Learning Testing Powered by Cog-
nero is a flexible, online system that allows you to do
the following:

m author, edit, and manage test bank content from
multiple Cengage Learning solutions

m create multiple test versions in an instant

m deliver tests from your LMS, your classroom, or
wherever you want

m Transparencies. Online Transparency Correlation
Guide. This guide correlates the transparency set cre-
ated for Living in the Environment 17e, Environmental
Science 13e, Sustaining the Earth 10e, and Essentials of Ecol-
ogy 6e to the new editions of these texts: Living in the
Environment 18e, Environmental Science 14e, Sustaining
the Earth 11le, and Essentials of Ecology 7e. To acquire the
set of 250 printed transparencies and 250 electronic
masters, please ask your local Cengage Learning Sales
Representative or call 1-800-423-0563.

Aplia. Aplia™ is a Cengage Learning online home-
work system dedicated to improving learning by
increasing student effort and engagement. Aplia
makes it easy for instructors to assign frequent online
homework assignments. Aplia provides students with
prompt and detailed feedback to help them learn

as they work through the questions, and features
interactive tutorials to fully engage them in learning
course concepts. Automatic grading and powerful
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assessment tools give instructors real-time reports

of student progress, participation, and performance,
and Aplia’s easy-to-use course management features
let instructors flexibly administer course announce-
ments and materials online. With Aplia, students will
show up to class fully engaged and prepared, and
instructors will have more time to do what they do
béstsyasteachs

m BBC Videos for Environmental Science. This large
library of BBC clips are informative, short clips of
current news stories on environmental issues from
around the world. These clips are a great way to start
a lecture or spark a discussion. Available on DVD
with a workbook, on the PowerLecture DVD, and
within MindTap.

m Global Environment Watch. Updated several times a
day, the Global Environment Watch is a focused portal
into GREENR—the Global Reference on the Environ-
ment, Energy, and Natural Resources—an ideal one-
stop site for classroom discussion and research projects.
This resource center keeps courses up to date with
the most current news on the environment. Users get
access to information from trusted academic journals,
news outlets, and magazines, as well as statistics, an
interactive world map, videos, primary sources, case
studies, podcasts, and much more.

m Virtual Field Trips in Environmental Issues. This
supplement brings the field to you, with dynamic pan-
oramas, videos, photographs, maps, and quizzes cov-
ering important topics within environmental science.
A case study approach covers the issues of keystone
species, the role of climate change in extinctions,
invasive species, the evolution of a species in relation
to its environment, and an ecosystem approach to sus-
taining biodiversity. Students are engaged, interacting
with real issues to help them think critically about the
world around them.

Help Us Improve This Book or Its Supplements

Let us know how you think this book can be improved.
If you find any errors, bias, or confusing explanations,
please e-mail us about them at:

®  mtg89@hotmail.com

®  spoolman@tds.net

Most errors can be corrected in subsequent printings
of this edition, as well as in future editions.
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For Students

Students who can begin early in their lives to think

of things as connected, even if they revise their

views every year, have begun the life of learning.
Mark Van Doren

Why Is It Important to Study Environmental Science?

Welcome to environmental science—an interdisciplinary
study of how the earth works, how we interact with the
earth, and how we can deal with the environmental prob-
lems we face. Because environmental issues affect every
part of your life, the concepts, information, and issues dis-
cussed in this book and the course you are taking will be
useful to you now and throughout your life.

Understandably, we are biased, but we strongly believe
that environmental science is the single most important course that
you could take. What could be more important than learn-
ing about the earth’s life-support system, how our choices
and activities affect it, and how we can reduce our growing
environmental impact? Evidence indicates strongly that
we will have to learn to live more sustainably by reduc-
ing our degradation of the planet’s life-support system. We
hope this book and the learning opportunities available
to you online will inspire you to become involved in this
change in the way we view and treat the earth, which sus-
tains us, our economies, and all other living things.

You Can Improve Your Study and Learning Skills

Maximizing your ability to learn involves trying to improve
your study and learning skills. Here are some suggestions for
doing so:

s Develop a passion for learning.

m  Get organized.

m  Make daily to-do lists. Put items in order of impor-
tance, focus on the most important tasks, and assign
a time to work on these items. Shift your schedule as
needed to accomplish the most important items.

m Set up a study routine in a distraction-free envi-
ronment. Study in a quiet, well-lit space. Take breaks
every hour or so. During each break, take several deep
breaths and move around; this will help you to stay
more alert and focused.

®» Avoid procrastination. Do not fall behind on your
reading and other assignments. Set aside a particular
time for studying each day and make it a part of your
daily routine.

m  Make hills out of mountains. 1t is psychologi-
cally difficult to read an entire book, read a chapter
in a book, write a paper, or cram to study for a test.

Instead, break these large tasks (mountains) down
into a series of small tasks (hills). Each day, read a few
pages of a book or chapter, write a few paragraphs of a
paper, and review what you have studied and learned.

Ask and answer questions as you read. For example,
“What is the main point of a particular subsection or
paragraph?” “How does it relate to the key question and
key concepts addressed in each major chapter section?”

Focus on key terms. Use the glossary in your text-
book to look up the meaning of terms or words you do
not understand. This book shows all key terms in bold
type and lesser, but still important, terms in italicized
type. The MindTap online edition of this text provides
direct links to definitions for all bold-type terms. The
Chapter Review questions at the end of each chapter
also include the chapter’s key terms in bold. Flash
cards for testing your mastery of key terms for each
chapter are available on the website for this book, or
you can make your own.

Interact with what you read. You could highlight
key sentences and paragraphs and make notes in the
margins. You might also mark important pages that
you want to return to. The MindTap edition supports
extensive note-taking features.

Review to reinforce learning. Before each class ses-
sion, review the material you learned in the previous
session and read the assigned material.

Become a good note taker. Learn to write down

the main points and key information from any lecture

using your own shorthand system. Review, fill in, and

organize your notes as soon as possible after each class.

Check what you have learned. At the end of each
chapter, you will find review questions that cover all
of the key material in each chapter section. We suggest
that you try to answer each of these questions after
studying each chapter section.

Write out answers to questions to focus and
reinforce learning. Write down your answers to the
critical thinking questions found in the Thinking About
boxes throughout the chapters, in many figure cap-
tions, and at the end of each chapter. These questions
are designed to inspire you to think critically about
key ideas and connect them to other ideas and to your
own life. Also, write down your answers to all chapter-
ending review questions. Additional quizzes can be
found online as well. Save your answers for review
and test preparation.

Use the buddy system. Study with a friend or
become a member of a study group to compare notes,
review material, and prepare for tests. Explaining
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something to someone else is a great way to focus
your thoughts and reinforce your learning. Attend
any review sessions offered by instructors or teaching
assistants.

m Learn your instructor’s test style. Does your
instructor emphasize multiple-choice, fill-in-the-blank,
true-or-false, factual, or essay questions? How much
of the test will come from the textbook and how much
from lecture material? Adapt your learning and study-
ing methods to this style.

m Become a good test taker. Avoid cramming. Eat
well and get plenty of sleep before a test. Arrive
on time or early. Calm yourself and increase your
oxygen intake by taking several deep breaths. (Do
this also about every 10-15 minutes while taking
the test.) Look over the test and answer the ques-
tions you know well first. Then work on the harder
ones. Use the process of elimination to narrow down
the choices for multiple-choice questions. For essay
questions, organize your thoughts before you start
writing. If you have no idea what a question means,
make an educated guess. You might earn some par-
tial credit and avoid getting a zero. Another strategy
for getting some credit is to show your knowledge
and reasoning by writing something like this: “If
this question means so and so, then my answer is

”

m Take time to enjoy life. Every day, take time to
laugh and enjoy nature, beauty, and friendship.

You Can Improve Your Critical Thinking Skills

Critical thinking involves developing skills to analyze infor-
mation and ideas, judge their validity, and make deci-
sions. Critical thinking helps you to distinguish between
facts and opinions, evaluate evidence and arguments,
and take and defend informed positions on issues. It also
helps you to integrate information and see relationships
and to apply your knowledge to dealing with new and dif-
ferent problems, as well as to your own lifestyle choices.
Here are some basic skills for learning how to think more
critically.

m Question everything and everybody. Be skeptical,
as any good scientist is. Do not believe everything you
hear and read, including the content of this textbook,
without evaluating the information you receive. Seek
other sources and opinions.

m Identify and evaluate your personal biases and
beliefs. Each of us has biases and beliefs taught to us
by our parents, teachers, friends, role models, and our
own experience. What are your basic beliefs, values,
and biases? Where did they come from? What assump-
tions are they based on? How sure are you that your
beliefs, values, and assumptions are right and why?
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According to the American psychologist and philoso-
pher William James, “A great many people think they
are thinking when they are merely rearranging their
prejudices.”

Be open-minded and flexible. Be open to consider-
ing different points of view. Suspend judgment until
you gather more evidence, and be willing to change
your mind. Recognize that there may be a number of
useful and acceptable solutions to a problem and that
very few issues are either black or white. Try to take
the viewpoints of those you disagree with. Understand
that there are trade-offs involved in dealing with any
environmental issue, as you will learn in reading this
book.

Be humble about what you know. Some people are
so confident in what they know that they stop think-
ing and questioning. To paraphrase American writer
Mark Twain, “It’s what we know is true, but just ain't
so, that hurts us.”

Find out how the information related to an issue
was obtained. Are the statements you heard or read
based on firsthand knowledge and research or on hear-
say? Are unnamed sources used? Is the information
based on reproducible and widely accepted scientific
studies or on preliminary scientific results that may be
valid but need further testing? Is the information based
on a few isolated stories or experiences or on carefully
controlled studies that have been reviewed by experts
in the field involved? Is it based on unsubstantiated
and dubious scientific information or beliefs?

Question the evidence and conclusions pre-
sented. What are the conclusions or claims based on
the information you’re considering? What evidence

is presented to support them? Does the evidence sup-
port them? Is there a need to gather more evidence to
test the conclusions? Are there other, more reasonable
conclusions?

Try to uncover differences in basic beliefs and
assumptions. On the surface, most arguments or
disagreements involve differences of opinion about

the validity or meaning of certain facts or conclusions.
Scratch a little deeper and you will find that many
disagreements are based on different (and often hid-
den) basic assumptions concerning how we look at and
interpret the world around us. Uncovering these basic
differences can allow the parties involved to under-
stand one another’s viewpoints and to agree to disagree
about their basic assumptions, beliefs, or principles.

Try to identify and assess any motives on the
part of those presenting evidence and drawing
conclusions. What is their expertise in this area? Do
they have any unstated assumptions, beliefs, biases,
or values? Do they have a personal agenda? Can they
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benefit financially or politically from acceptance of
their evidence and conclusions? Would investigators
with different basic assumptions or beliefs take the
same data and come to different conclusions?

Expect and tolerate uncertainty. Recognize that
scientists cannot establish absolute proof or certainty
about anything. However, the reliable results of sci-
ence have a high degree of certainty.

Check the arguments you hear and read for logical
fallacies and debating tricks. Here are six of many
examples of such debating tricks: First, attack the pre-
senter of an argument rather than the argument itself.
Second, appeal to emotion rather than facts and logic.
Third, claim that if one piece of evidence or one conclu-
sion is false, then all other related pieces of evidence

and conclusions are false. Fourth, say that a conclusion is
false because it has not been scientifically proven (scien-
tists never prove anything absolutely, but they can often
establish high degrees of certainty). Fifth, inject irrel-
evant or misleading information to divert attention from
important points. Sixth, present only either/or alterna-
tives when there may be a number of options.

Do not believe everything you read on the Inter-
net. The Internet is a wonderful and easily accessible
source of information that includes alternative expla-
nations and opinions on almost any subject or issue—
much of it not available in the mainstream media

and scholarly articles. Blogs of all sorts have become

a major source of information, even more important
than standard news media for some people. However,
because the Internet is so open, anyone can post any-
thing they want to some blogs and other websites with
no editorial control or review by experts. As a result,
evaluating information on the Internet is one of the
best ways to put into practice the principles of critical
thinking discussed here. Use and enjoy the Internet,
but think critically and proceed with caution.

Develop principles or rules for evaluating evi-
dence. Develop a written list of principles to serve as
guidelines for evaluating evidence and claims. Con-
tinually evaluate and modify this list on the basis of
your experience.

Become a seeker of wisdom, not a vessel of
information. Many people believe that the main goal
of their education is to learn as much as they can by
gathering more and more information. We believe that
the primary goal is to learn how to sift through moun-
tains of facts and ideas to find the few nuggets of wisdom
that are especially useful for understanding the world
and for making decisions. This book is full of facts and
numbers, but they are useful only to the extent that
they lead to an understanding of key ideas, scientific
laws, theories, concepts, and connections. The major

goals of the study of environmental science are to find
out how nature works and sustains itself (environmental
wisdom) and to use principles of environmental wisdom

to help make human societies and economies more
sustainable, more just, and more beneficial and enjoy-
able for all. As writer Sandra Carey observed, “Never
mistake knowledge for wisdom. One helps you make a
living; the other helps you make a life.”

To help you practice critical thinking, we have sup-
plied questions throughout this book, found within each
chapter in brief boxes labeled Thinking About, in the cap-
tions of many figures, and at the end of each chapter.
There are no right or wrong answers to many of these
questions. A good way to improve your critical thinking
skills is to compare your answers with those of your class-
mates and to discuss how you arrived at your answers.

Use the Learning Tools We Offer in This Book

We have included a number of tools throughout this text-
book that are intended to help you improve your learn-
ing skills and apply them. First, consider the Key Questions
list at the beginning of each chapter section. You can use
these to preview a chapter and to review the material
after you've read it.

Next, note that we use three different special nota-
tions throughout the text. Each chapter opens with a
Core Case Study, and each time we tie material within the
chapter back to this core case, we note it in bold, colored
type as we did in this sentence. You will also see two icons
appearing regularly in the text margins. When you see
the sustainability icon, you will know that you have 3\2‘;’@
just read something that relates directly to the é’saé
overarching theme of this text, summarized by our
six principles of sustainability, which are introduced in
Figures 1-2, p. 6, and 1-5, p. 9, and which appear on the
back cover of the student edition. The Good News coos
icon appears near each of many examples of suc- "
cesses that people have had in dealing with the environ-
mental challenges we face.

We also include several brief Connections boxes to show
you some of the often surprising connections between
environmental problems or processes and some of the
products and services we use every day or some of the
activities we partake in. These, along with the Thinking
About boxes scattered throughout the text (both designated
by the Consider This. . . heading), are intended to get you
to think carefully about activities and choices we take for
granted and how they might be affecting the environment.

At the end of each chapter, we list what we consider
to be the three big ideas that you should take away from
the chapter. Following that list in each chapter is a Tying
It All Together box. This feature quickly reviews the Core
Case Study and how chapter material relates to it, and
it explains how the principles of sustainability can be
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