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This book is dedicated to the children of the next and future generations. It is for
them that we advocate the wise management of our natural resources.
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PREFACE

e anaging Our Natural Resources is designed for high school and

r postsecondary students enrolled in an agriculture program with a natural

I¢sources, CCIﬂSCWatiDﬂ, fDl'CS[l')’ manag{.’,m{:ﬂ[, Cnvironmcﬂtﬂl SCiCﬂCC, or
wildlife management course.

It is the purpose of this book to present a balanced viewpoint of the place of
humans in the world as long-term residents. We discuss soil formation, erosion,
reclamation, and conservation; water use and improvement; and air quality. We
examine endangered species of wildlife; hunting game animals; fishing; and safety in
boating, hiking, and other forms of outdoor recreation, We study conservation farm-
ing; land-use planning; construction practices that minimize the impact of exploita-
tion on the environment; energy resources use, abuse, conservation, and alternatives;
mineral use and recycling; and career opportunities in each of those diverse fields.

For this sixth edition, we worked to present the most current and relevant
events, statistics, and topics. Our intention is that readers become informed of
the natural resource management issues of today.

Managing natural resources itself is a very broad topic, and a book that
attempts to deal with it cannot go into great depth in any of the areas considered.
Therefore, this book should be used as a survey of many broad areas rather than
as a definitive treatment of any one area of study.

Why We Wrote This Book

Managing Our Natural Resources was written because we perceived a need for a
book that takes a broad look at the whole panorama of preservation, exploitation,
and conservation of natural resources from a balanced perspective. There are
many books on soils, for instance, but such books do not treat soil management
as it relates to other disciplines, such as wildlife management and fisheries devel-
opment. We have attempted to take just such an approach in this book. We hope
it will lead students into at least one area of study that will pique their appetite
to learn more and that will lead them to conduct their own research and further
study in that area.

New to This Edition

The sixth edition was thoroughly revised to reflect the changing landscape of
natural resource management:

* Statistics throughout the book were updated and checked for accuracy.

* Changes in technology and the economy and how they have affected the
energy production sector in drastic ways are discussed.

* The emergence of the widespread use of hydraulic fracturing (fracking) is
described.

* Recent events, such as the nuclear accident in Fukushima, Japan, and
Superstorm Sandy along the East coast of the United States are discussed.

* United Nations population growth forecasts, indicating a leveling off of the
human population over the next several centuries, are reviewed.

* Web sites in Appendix A and safety certification programs in Appendix B
were updated and checked for accuracy.
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Supplement to This Book
A set of resources to facilitate the teaching and learning experience are available
2 AN for the sixth edition of Managing Our Natural Resources.

Instructor’s Manual

The printed Instructor’s Manual includes Lesson Plans with PowerPoint” correla-
tions for cach chapter and Answers to the Review and Discussion Questions in
the book and the questions in the accompanying workbook, to ensure that the
instructor is prepared for classroom instruction and evaluation.

Classmaster CD-ROM
The Classmaster CD-ROM is an integrated tool that contains many useful
resources for the instructor:

* Instructor's Manual — an electronic version of the printed Instructor’s
Manual, including Lesson Plans with PowerPoint” correlations for each chap-
ter, and the Answers to the Review and Discussion Questions in the book
and workbook, is available for reference.

* PowerPoint® presentations — visually-robust with photos and illustrations,
each presentation maps out the key points contained within a chapter and
correlates to the Lesson Plans that are included in the Instructor’s Manual.

* A link to new flexible online testing system powered by Cognero provides
instructors with the ability to:

o author, edit, and manage test bank content from multiple resources
o create multiple test versions in an instant
o deliver tests from instructor/institution-specific LMS or classrooms

The link will direct you to CengageBrain.com at htep://login.cengagage.com.
Follow the prompts for obtaining access to this secure site.

Also Available on the CD are versions of the same tests that appear online in
a Microsoft Word" format. This option is for instructors who prefer to use the
questions as provided, while still having the flexibility to edit or print the tests.

* An Image Gallery, containing all the images from the book, enables instructors
to enhance classroom presentations or review key concepts and information.

New! Companion Site

Instructor resources on the ClassMaster CD-ROM are also available online,
including the new flexible online testing system powered by Cognero. Please
visit CengageBrain.com at http://login.cengagage.com and follow the prompts
for obtaining access to this secure site.

Student Workbook
Newly revised to reflect the sixth edition, the student workbook includes activi-
ties, questions and job exercises for each chapter and unit in the book.

New! Coursemate

Another new online option for the fourth edition, this course is designed for
students and combines the Managing Our Natural Resources, 6th Edition ebook
with additional features to enhance learning for the student. It includes the
PowerPoint” presentations, additional quizzing, glossary, interactive games and
activities and other helpful resources related to the lessons in the book. Also fea-
tured is an Engagement Tracker that allows instructors to monitor time on task
for each individual student.
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HOW TO USE THIS TEXT

How This Book Is Organized

This book provides an overview of a

wide range of topics in natural resources
management. The book is organized

into eight major units to help students  cyaprer
logically progress through each of the 1
subject areas. Each unit includes one or

more chapters as well as a concluding

case study that represents a current issue Our Natizral
that is relevant to the chapters included
within that unit, In addition, six of the
eight units include chaprers that enable
students to explore careers relevant to
the topic of the unit.

Resources

Features
Each chapter is organized to help guide
students along a learning path:

* Objectives can help students
organize thoughts as they read
the chapter—they tell the student
what to expect.

* Terms to Know are highlighted in
the chapter to help define key points.

All the terms are also defined in the
Glossary at the end of the book.
* Review Questions help students

° R x determine if they are able to recall

B b basic facts of the chapter.

* Discussion questions encourage
students to reflect more deeply and
think about what they have learned
in the chapter

* Suggested activities are intended to
go beyond the content of the chapter
and give you a chance to apply the
content of the chapter to your own life
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Units [1 rhmugh VI end with chapters on careers relevant to the unit con-
tent. Each unit also concludes with a case study:

Unit 1 — Eyes in the Night: The Debate over Wolf Reintroduction in North
America examines the precarious status of the wolf and their reintro-
duction into the United States.

Unit 2 — Lets Go to the Beach discusses the pros and cons of coastal devel-
opment.

Unit 3 — The Tale of the Pesky Mollusk describes the invasion of the
zebra mussel, brought on by human activity, in the waters of North
America.

Unic 4 — Hey! Don't Eat My Trees! describes the introduction of another
pesky invader, the Asian long-horned beetle, into the United States, an
event brought on by shipping and trade with other countries.

Unit 5 — The Whaling Controversy examines the history and current
attitudes on whaling and how values, economics and cultural beliefs
can factor into the debate.

Unit 6 — Forest and Foes investigates the two philosophies behind forest

HOW TO USE THIS TEXT Xix

FRGURE Weh A humpback whale bresching.

management—the perspectives of the preservationist and the conservationist.
Unit 7 — 70 Regulate or Not to Regulate—That Is the Question examines the
controversy over federal government involvement within the energy sector.

Unit 8 — GMOS and the Environment: Where Do We Draw the Line?
investigates the pros and cons of genetic engineering.

In addition, the Appendices included at the back of the book provide a
wealth of information for further study:

Appendix A provides a list of links to authoritative Web sites that can
be trusted to provide accurate information.

Appendix B describes several Safety Certification programs that may
be of interest: Hunter Safety, Boating Safety, and others.

Appendix C provides a method for improving the safety of your school
laboratory or workplace.

Appendix D offers suggested Supervised Agricultural Experience
Programs that might be valuable to you.

Appendix E includes several additional case studies in addition to
those at the ends of the units.

. appenpix

—

.

o Web sites Dealing
with Natural
Resources and
Environmental
Management
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k’ f INTRODUCTION

here are many different ways to look at the management of our natural
resources. Three different perspectives that must be considered are those of
the preservationist, the exploiter, and the conservationist.

If we view the world as preservationists, nature is something that should
be left intact as much as possible. From that perspective, humankind is a great
destroyer and pillager, and we have no right to destroy the land or tear the earth
apart. To a preservationist, managing nature is a foreign concept because nature is
something to be left alone and not managed. The preservationist would stop the
construction of a pipeline needed by our economy to move Alaskan or Canadian
oil because he or she believes it will make the landscape ugly and endanger the
migratory habits of wildlife. From that perspective, almost all development is
inherently bad. A preservationist would protect a rare 150-year-old tree simply
because it is a 150-year-old tree.

If we take the viewpoint of the exploiter, natural resources are merely a source
of wealth and power. They represent something that is there for the taking and
for our own use. From that perspective, nature is something to be reshaped for
our economic benefit, with little regard for other creatures in the ecosystem. The
exploiter would build a dam to supply electricity even if, by doing so, the hab-
itat of a small, rare fish would be destroyed. The exploiter would harvest a rare
150-year-old tree because the wood could be used to make expensive furniture.

The conservationist viewpoint is somewhere between those two. From that
perspective, nature provides resources that should be used sustainably for our
collective economic benefit. The conservationist would encourage the harvesting
of forests to produce wood and paper as long as the trees are replaced by other
trees having economic value, but not necessarily the same kind of tree harvested
originally. The conservationist would allow the strip mining of coal as long as the
land is restored to a balanced, natural state when the mining is complered and as
long as no meaningful collateral environmental damage occurred during the pro-
cess. The conservationist would consider whether to harvest the rare 150-year-old
tree in light of the impact on the area. If he or she decided to harvest the tree,
several tree seedlings compatible with that location would be planted to replace it.

Which viewpoint is right, and which is wrong? There is no simple answer to
such a question. If there were a right answer, there would not be such divergent
viewpoints. Consensus among the different factions would be possible. What we
can say for certain is that the world is not a very large place, and there are many
people. As the number of people on earth continues to increase, the pressure
applied by humans to the environment also increases. It is clear that we cannot
follow the exploiter’s approach forever, but by the same token, a world human
population of over 7 billion cannot exist withour affecting the shape and condi-
tion of the environment.

It is not the purpose of this book to convince you that any one of these three
divergent perspectives is the right one. We will try to make the preservationist
argument that such creatures as the bald eagle and the sea turtle have legitrimarte
rights to exist on earth. At the same time, it is difficult to argue convincingly
that the people of a village in India should be forced to live in constant danger of
being killed and eaten by tigers to safeguard the tiger population. We believe also
that without the exploiters, our nation would never have grown into the powerful
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INTRODUCTION  xxi

and rich society it is today but that sometimes exploitation of nature can go too
far. We believe that our natural resources should be conserved by wise use in a
sustainable way. Yer it was conservationists who gave us kudzu (a vine imported
from China) to prevent road-bank erosion, and now much of the South is over-
grown with the rapidly spreading plant. It is obvious that members of all three
groups are both right and wrong in many ways.

As noted earlier, it is our goal to present a balanced viewpoint of the place of
humans in the world as long-term residents. Where do you stand? What do you
believe? You decide.
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CHAPTER

Our Natural

Resources

After reading this chapter, you should be able to
» define and discuss the concept of natural resources

» list and describe the major categories of natural resources
in the United States

» explain what makes something a natural resource

TERMS TO KNOW

natural resource noncommercial forest
topsoil mature forest

usable water minerals

vertebrate recreational resources
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CHAPTER 1

the horizon. As a result, distant places were more mysterious to peo-

ple than they are today and many feared to go beyond the bound-
aries of the land that they knew. The apparently limitless nature of the
world led people to believe that our natural resources were endless,
boundless, and inexhaustible. In reality, when there were fewer people
and when our technology was limited to human and animal power, we
had very limited ability to use the natural resources that were available.
When our technology did not allow us to change the face of the earth
so dramatically, nature actually did provide resources almost beyond
the capacity of humans to use them. But now our machines allow one
person to do things that armies of workers could not in ancient times.

I n earlier times, people did not have the technology to see beyond

More importantly, the world population of humans has surged in the past
couple of centuries. According to the U.S. Census Bureau, the human population
first reached 1 billion in 1804. Reaching the first billion mark took many thou-
sands of years of human history. A total population of two billion was reached in
1927. That second billion took only 127 years. According to the United Nations,
the world’s population exceeded 6 billion on about October 12, 1999. Thart figure
was estimated at just over 7.1 billion on November 30, 2013—just 14 years after
the 6 billion mark was reached. According to United Nations estimates, the world
population should exceed 8 billion by 2025 and then grow more slowly to about
9 billion by 2100 and begin to level after that. See Chapter 3 for a more detailed
discussion on human population. Everything has changed in the past couple of
centuries. Yet, many people continue to treat nature’s gifts as endless, boundless, and
inexhaustible. This cannot continue. It is to help you appreciate that dilemma that
this book was written.

Special Features to Look for in This Book

To guide you along the learning path, each chapter begins with a list

of objectives and terms to know and ends with review questions,

discussion questions, and suggested activities. Each unit ends with a

Case Study intended to help you dig deeper into some part of the unit.
The Appendices also can be very helpful:

» Appendix A provides links to authoritative web sites.

» Appendix B describes Hunter Safety, Boating Safety, and other
safety programs.

» Appendix C outlines a safety program for school laboratories and
SAE work sites.

» Appendix D offers ideas for Supervised Agricultural Experience
(SAE) Programs.

» Appendix E includes several additional case studies.

WHAT IS A NATURAL RESOURCE?

One authority defines a natural resource as any form of energy that can be used
by humans. Others would tell us that natural resources are objects people use. In
an ecological sense, anything that was not produced by humans and that is or can
be useful in our lives is a natural resource.
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4 UNITI

Introduction

For the purposes of this book, we will use the ecological approach. Nartural
resources can be defined as all those things that have not been created by humans
with which people come into contact and that can be used to perform any useful
function. This includes all energy forms that can be harnessed by human ingenu-
ity. It includes objects, creatures, and materials that can be moved, shaped, built
upon, built with, or manipulated for any useful purpose. It includes those things
that inspire, relax, or strengthen humans as individuals or groups.

Clearly, this approach covers too many areas for any single book to deal with
in detail, so we must limit our discussion. We will look at only those natural
resources used on a large scale and in an organized way. These include our soil,
water, fish and wildlife, forests, metals and minerals, fossil fuels, other major
energy sources, and recreational resources.

This leads us to a working definition of natural resources: Natural resources
are objects, materials (including soil, water, and air), creatures, or energy that are
found in nature and that can be used by humans.

Usefulness Changes

This is a difficult concept, but the potential of an item to “be used by humans”
is not constant. Usefulness changes over time and from one place or society to
another. Many factors affect our definition of usefulness. Religion affects Hindu
autitudes toward catte, for instance. Custom affects most Western attitudes
toward dogs as a food source. Technology and science affect our use of outer space
as a communication medium.

In particular, the usefulness of many resources changes over time as our sci-
ence and technology improve. For instance, the natural resources humans have
used to provide light have changed many times. For thousands of years, humans
burned wood to provide light at night. Later, people learned that wood torches
could be dipped into animal fat and made to burn longer, and so fat from animals
became a source of light. Still later, people learned that whale oil could be used
to burn in lamps, and whales became a natural resource used to produce light.

Over a century ago, we learned that petroleum could be refined to produce
products that could be burned to produce light, and a new natural resource was
born. We learned to caprure natural gas and use that to generate light. In the twen-
tieth century, falling water and nuclear energy (among other things) were harnessed
to produce electricity to provide light. None of these resources was new. Animal
fat, whale oil, petroleum, natural gas, falling water, and nuclear energy have existed
all along, but their usefulness has changed because developments in our technology
have meant that we could use resources that have existed all along in new ways.

Many of the things we consider to be resources today were not resources at all
in earlier times. Nuclear energy, gasoline, most metal alloys, electricity from fall-
ing water, deep groundwater—these and many more—were not natural resources
when the first Native Americans settled in this land, or even later when the first
permanent European settlers came to America. They were not natural resources
because they were not useful to humans.

Our situation changed too. When the first permanent English settlement in
America was established in 1607 on the James River in what is now Virginia, the
settlers faced many problems. One of the most serious was the number of trees.
Certainly, a few trees were needed for building and to be used as fuel for heating and
cooking, but once those needs were met, forests were a liability to setders. The forests
seemed to be dark and endless. In that sense, forests were a hindrance rather than a
natural resource. The same situation remained true for the many years that followed,
during which European settlers made their way across the continent (Figure 1-1).

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copicd, scanned, or duplicated, in whole or in part. Due to electronie rights, some third party content may be suppressed from the eBook andlor eChapter(s),
Editnrial review has deemed that any suppressad content does not materially affect the overall learning expericnee. Cengape Leaming reserves the right to remave additional content at any time if subsequent rights restrictions require it



CHAPTER 1 Our Natural Resources 5

FIGURE 1-1 A reconstruction
of Fort Clatsop is located in
the Lewis and Clark National
Historical Park near Astoria,
Oregon. Dense forest had to
be cleared to make way for
the safety of a log fort.

United States Amy

With this working definition of natural resources as useful to humans in
mind, let’s continue. The remainder of this chapter will briefly examine the major
categories of natural resources.

SOIL RESOURCES

Land Area

The United States has a total land area of 3,675,545 square miles in its 50 states.
That equates to 2.26 billion acres. The surface of our country ranges from 282 feet
below sea level in Death Valley to 20,320 feet above sea level on Mt. McKinley.
This vast area is covered by rocks, sand, water, organic matter, parent material,
subsoil, and soil as well as man-made structures. It is from the topsoil, the upper-
most layer of soil, that we must get almost all of our food and natural fibers; it
is also where we, for the most part, live, work, and play. Someone has said that
“Man, despite his artistic pretensions, his sophistication and many accomplishments,
owes the fact of his existence to a six-inch layer of topsoil and the fact that it rains.”

Of the land in this country in 1607, there seemed to be no practical limit.
There was more land than it seemed possible to use. Even 100 years later, there
was more land than we could settle. Today, that is no longer true.

In the early twenty-first century, almost one-third of our land area is not
suitable for farming. Another 8 percent is covered by cities, factories, homes,
highways, and other artificial structures. The remaining 60 percent is useful for
food and fiber production. Of that, only about 385 million acres, or 17 percent
of the total, is usable for crop production. An even smaller percentage is prime
farmland, and much of that is of only marginal value because of its location.

The soil’s major enemy has been erosion. In the years since our nation began,
we have lost one-third of our topsoil to erosion. Only one-fourth of our cropland
remains undamaged by this menace. Another problem we are beginning to face is
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FIGURE 1-2 Land is being
converted into a large
housing development near
Bluffton, South Carolina.

the conversion of agricultural land to urban or other uses. Once an acre of prime
corn-belt land is covered by concrete or asphalt, it is, to say the least, hard to grow
corn there (Figure 1-2).

Urban expansion, industrialization, highway construction, and other alter-
native uses for our land surface are becoming increasingly important. This is not
necessarily bad. Land is an important natural resource for many purposes—food
and fiber production is only one purpose. Unfortunately, this expansion tends too
often to occur on our best land for farm production. Land-use planning is more
important now than ever. We must, as a nation, establish our priorities for land
use. We must then allocate our land and soil resources based on those priorities.
It would seem that, with the world population explosion, food production must
rank very high in those priorities. Nevertheless, manufacture of other products,
transportation, processing, and distribution are also critical to our way of life.

Managing our soil and land resources is a complex problem. Hard decisions
need to be made, both now and in the future.

WATER RESOURCES

“Water, water, everywhere” was the wail of the old sailor in The Rime of the Ancient
Mariner by Samuel Taylor Coleridge. Indeed, this resource is abundant. Why
worry about managing our water resources when 70 percent of the earth’s surface
is covered by it?

However, the ancient mariner continued his lament with, “zor any drop to
drink.” There is a great difference between water and usable water. Remember
our definition of natural resource: Water is a natural resource only when it can
be put to use by humans. The oceans provide us with marine products and a
medium in which ships can travel. They contain minerals and metals, and tide
flows can be harnessed for electrical generation. The ocean floors contain vast
deposits of oil and minerals (Figure 1-3).
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