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Introduction

Conservation of natural resources will have new meaning
in the 1990s. Almost every university in North America
introduced a course into their curriculum in the 1960s, if
they didn’t already have one, in response to the environ-
mental movement of that time period. Many books were
written to supply these classes with material, aithough
most books carried the pessimistic message of environ-
mental degradation. The pessimism of the 1960s gave way
to the programs of the 1970s, which began with the first
Earth Day on April 22, 1970. The legislation to affect en-
vironmental improvement is in place and, in most cases,
is working. The many success stories of the previous three
decades have given the environmental movement an op-
timism it has never had before. It is in keeping with this

optimism that this book is written as we move through the
1990s, The Decade of the Environment, and attempt to
continue our successful programs in the Conservation of
Natural Resources.

Wm. C. Brown Publishers is committed to improved
conservation methods in their publishing business. A dis-
cussion of their recycling program is given in chapter 15.
This is one of the first books published by WCB on re-
cycled paper.

Purpose

The purpose of this book is to expose you, the reader, to
the ecological processes and problems related to our phys-
ical environment, so that conservation of natural resources
will have new meaning to you as an inhabitant of North
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America and Planet Earth. To accomplish this purpose,
the book will present material related to the conservation
of natural resources so that you will:

Understand the role of the physical variables of
geology, topography, soil, water, and air in the
natural environment.

Understand the role of solar and internal heat energy
as the driving force for all natural systems.

Understand that the living world (biosphere) is a
response to the interactions of the lithosphere,
hydrosphere, and atmosphere with solar or internal
heat energy.

Understand the workings of ecosystems as they relate
to the conservation of natural resources.

Understand that the management and conservation
of all natural resources depends on working with
nature to compliment normal energy flow cycles.

Understand the concept of sustainability as it relates
to the management of all of our natural resources.
Understand the individual’s place in the environment

in both geologic and biologic time.

Understand that much work remains to be
accomplished in the field of conservation and
management of our resources and that your
generation will be called on to do the work in the
21st century.

Develop an appreciation of nature by reading
excerpts form the works of authors who understand
man and nature and write well to express this
knowledge.

Develop the love of the land necessary to establish for
yourself a land ethic that makes you a part of the
land community of Planet Earth.

Audience

This book is designed to be used in a one-semester
(quarter) undergraduate course in Conservation of Nat-
ural Resources or Resource Management and Conserva-
tion. The vocabulary and level of discussion are appropriate
for a freshman- through- junior-level college class with
little or no scientific background as a prerequisite. The
book could be retained as a valuable reference source after
the course is completed.

Geographic Area

Throughout this book emphasis is given to the conserva-
tion of natural resources in North America. The United
States, Canada, and Mexico are all included in the dis-
cussion of physical variables (Part One). Natural re-
sources management programs of the United States are
emphasized in Part Two, but mineral resources of all three
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countries are discussed. Part Three is devoted to the human
resources of the United States. By comparing human pop-
ulation problems of the United States with those of
Mexico, the population problems of a developing nation
are highlighted. A discussion of global environmental
problems, including global sustainability and biodiversity,
is included in Part Three.

Organization

This book is organized into three major parts. Part One
is a brief physical geography of North America with em-
phasis on lithologic, hydrologic, and atmospheric circu-
lation cycles. Physical variables of rock, soil, topography,
weather, climate, air, and water compose the base of a
biotic pyramid. The sun provides the energy to convert
these physical variables into a biosphere. Important en-
vironmental topics in Part One include acid rain, green-
house warming, ozone depletion, irrigation problems,
sunless ecosystems, ocean dumping, groundwater pollu-
tion, and wetlands conservation.

Part Two covers the management and conservation of
natural resources. An introductory chapter on the ‘“‘tools
of the trade” for a resources manager includes a discus-
sion of remote sensing and geographic information sys-
tems. Management chapters include forest, agriculture,
rangeland, wildlife, aquatic resources, energy, minerals,
and waste. These chapters can be covered in any order.

Part Three on the human resource discusses the pop-
ulation problem, problems of urbanization, and land-use
controls. Global sustainability and biodiversity are briefly
reviewed to demonstrate the need for conservation man-
agement beyond North America. The book ends with a
discussion on ethics and individual land ethics.

The three major parts of the book may be presented
in any order. Instructors that prefer to set the stage for
environmental problems by beginning with the people
problems can begin with Part Three. However, it is rec-
ommended that chapter 1 be presented first before
changing the sequence of the remaining chapters, because
it contains many definitions and concepts that are used
throughout the book. If physical geography is a prereq-
uisite for the course on conservation of natural resources,
most of Part One, with the exception of chapter 1, could
be skipped without loss of continuity. Chapter 1 and Part
Two provide enough material for a course in Resources
Management if appropriate outside readings are as-
signed.

Educational Concepts

A number of educational concepts have been applied in
this book that will help to motivate the not-so-serious stu-
dent. All examples that highlight important ideas have
been included in the content of the text. Therefore, there



are no boxed inserts or case studies separated from the
text because the not-so-serious students, when pressed for
reading time, tend to skip these to get through the as-
signed reading.

Many photographs and illustrations are included to
generate and stimulate interest. A picture is worth a thou-
sand words and is especially helpful in conveying volumes
of information in a restricted amount of space.

The not-so-serious student will usually look at the
photos and illustrations before he/she reads the text.
Photos with captions can generate enough interest to mo-
tivate a student to read the corresponding text. If it doesn’t,
at least they have learned something from the illustra-
tions.

Humor has been added occasionally to break the mo-
notony of a serious subject. Illustrating the humorous side
of an issue is an effective way to generate optimism when
the outlook for improvement seems somewhat bleak.

Boldface type and italics have been used throughout
the book. Boldface is used to emphasize important words
or phrases and italics mark words or terms that are de-

fined in the text.

End-of-Chapter Materials

At the end of each chapter key words and phrases used
and/or defined in the chapter are listed. Also, a set of
questions and discussion topics are provided for review,
study, or discussion. Many of these questions attempt to
motivate students to relate their own geographic area and
its natural resources or conservation problems to the ma-
terial in the text. Attempting to solve local problems by a
method that has proved successful elsewhere is a good
positive management strategy.

A list of references for further study is also given at
the end of each chapter. The lists are purposely short, pro-
viding five or six choices that will extend discussion or
elaborate on important ideas in the text. It should be ob-
vious from these lists that the works of Loren Eiseley and
Aldo Leopold are required reading in my classes. Leopold,
in his Sand County Aimanac, gives conservation its true
meaning, and Eiseley relates humans to science and sci-
ence to humans perhaps better than any other modern
author.
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Part One '

~

Physical and Biological Variables
of the Natural Environment

Many a man, when I tell him that I have
been on to a mountain, asks if I took a
glass with me. It was not to see a few par-
ticular objects, as if they were near at
hand, as I had been accustomed to see
them, that I ascended the mountain, but
to see an infinite variety far and near in
their relation to each other, thus reduced
to a single picture.

Henry David Thoreau, 1854
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Introduction

It has been more than two decades since the first Earth
Day, April 22, 1970, a day declared by the citizens of the
United States to express concern for cleaning up the en-
vironment. In fact, so many politicians from both parties
jumped at the opportunity to express their concern that
Congress was forced to close down for the day. In the
Gallup polls, concern over air and water poliution jumped
from tenth place in the summer of 1969 to fifth place by
the summer of 1970 and was perceived as more important
than race, crime, and teenage problems but not as impor-
tant as the perennial poll leaders, peace (Vietnam) and
the pocket book issues, the dollar problems of the fed-
eral budget (taxes and expenditures). The environmental

LR N NN N
The truth is, however, that
there;is nothing very “normal”
4
£ about nature.

Loren Eiseley, 1957.
i
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movement of the 1960s has changed from a réactionary
statement by the young to an ongoing involvement by the
masses. We have changed from a society that did not con-
sider the environmental consequences of our daily actions
to one that at least recognizes the environmental ramifi-
cations of our developmental projects. The National En-
vironmental Policy Act (NEPA) of 1969 was signed by
President Nixon and became law January 1, 1970. This
law, for the first time in our history, made environmental
concerns a national policy and priority, although we still
do not always make the most environmentally sound choice
in our development decisions. This act does not require
that we do so however, only that we consider the action
and alternatives, including the no-action alternative, before
a decision can be made to proceed. We have come a long



