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The forests of North America are among our most valuable and trea-
sured natural resources. They contribute wealth to the economy, wood
products for the benefit of society, outdoor environments for our enjoy-
ment, and living environments for plants, animals, and birds. Healthy
watersheds and fresh, clean air are other positive benefits derived from
forests. Because forest resources are in high demand, they are also vul-
nerable to abuses. They are vulnerable because some human activities
are capable of upsetting the delicate relationships that exist among liv-
ing organisms such as trees, animals, forest plants, and nonliving forest
resources such as soil and water.

This textbook is written for the purpose of teaching the principles
of science that contribute to healthy forests. Science is the founda-
tion upon which the management of forest environments should
be based. It is unfortunate that science is sometimes ignored and
that political considerations are allowed to shape and control forest
management policies. It is important that a balance be struck that
allows our forests to be used for productive purposes while also fos-
tering forest management practices that maintain and improve the
environment.

A serious attempt has been made in this textbook to present both
sides of major environmental issues. It is the contention of the author
that we should seek “middle ground” in resolving environmental con-
flicts and that it is wise to avoid radical positions on either side of these
issues. It is also wise to consider the long-term effects that some man-
agement strategies are likely to have on forests, forest environments,
wildlife, and humans. A forest, and the forest environment that sur-
rounds it, is incapable of responding to a political edict or popular idea
that lacks a scientific basis. In most instances, trees and forest plants
grow and develop in predictable ways based on the principles of sci-
ence. However, human understanding of science and application of
scientific principles often do not equate to the same thing. We must
learn to apply management practices to forests that are based on sci-
ence principles as they exist, not as we wish them to be. Forest manag-
ers must also deal with realities. For example, it is unrealistic to expect
that people will abruptly cease to use resources that have historically
provided income and security for their families.
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PREFACE

This textbook is divided into seven sections.

Section One—Introduction: Getting Acquainted with the Forest
Section Two—Forest Safety

Section Three—Forest Management

Section Four—Forest Products

Section Five—New Directions and Technologies in Forestry
Section Six—Dendrology: The Scientific Study of Trees

Section Seven—Trees of the Forest

The first section discusses the importance of forests, and it names
and describes the different forest regions. Section Two is a study of for-
est safety practices. Section Three deals with forest management prac-
tices and the management of other natural resources. Section Four
addresses production and processing of forest products, and Section Five
discusses the new directions and technologies in forest management.
It includes a chapter on the relatively new branch of forestry known
as urban forestry. Section Six presents scientific information about
the structure and life processes of trees. It also includes the study of
relationships between trees and their environments and the effects of
insects, diseases, and pests on forest health. Section Seven provides
photographs and describes the characteristics of specific tree species
that are most commonly associated with forestry.

Included in each chapter are features entitled Objectives, Key
Terms, Forestry Profiles, Science Profiles, Career Options, Looking Back,
Questions for Discussion and Review, and Learning Activities. Each
chapter is filled with photographs and illustrations that will aid stu-
dents as they seek understanding of the concepts presented.

The most significant changes in this new edition include:

e Additional tree species are included in Section Seven.

e Species are listed alphabetically based on the common name.

* New science and forest profiles augment those of previous
editions.

¢ Numerous new photographs and graphic elements have been
included throughout the textbook.

e The chapters have been reordered to accommodate the feedback
received from teachers.

* The basic computer information has been removed from the chap-
ter on space-age forest technologies.

e The textbook will continue to look familiar to those who use
it, but it will have a fresh look and provide updated data and
statistics.

Current efforts at school reform stress integration of technical and
academic curricula. The Tech Prep initiative is an example of a career
education movement that takes advantage of opportunities to teach
science, math, and other subjects in the context of a career. The forestry
curriculum helps students to know how they will use what they have
learned. This textbook is intended to facilitate integration of science in
curricula that deal with principles of forestry.



This book is dedicated to students and teachers who enjoy learning and
working in the woods and forests of North America. It is also written
in tribute to the individuals and organizations that use and manage
our forest resources in a responsible manner to ensure forests for future
generations. The decisions of forest managers will have lasting impacts
on our forests for good or ill far into the future. It is to the foresters of
tomorrow that these pages are dedicated, in the hope that those who
manage the forests in the twenty-first century will learn from the suc-
cesses and mistakes of the past.

Special thanks are offered to the people who have contributed
resources, pictures, expertise, and encouragement during the writing
of this textbook. Gratitude is offered to my family and friends, and
appreciation is extended to colleagues and to all who contributed to
this project. Thanks to those who have reviewed the text and edited the
manuscripts. Likewise, thanks to those writers whose works have pro-
vided information of a technical nature, and thanks to the individuals
who have contributed photographs and other services:
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Chapter 1

INTRODUCTIO
FORESTRY

KEY TERMS

forestry shrub layer

forest herb layer

monoculture forest floor

biodiversity biological value

strata transpiration

canopy watershed

understory renewable resource
shrub nonrenewable resource

identify important forest products that contribute to
the comfort and health of people and to the econo-
mies of nations

describe the kinds of plants that compose the veg-
etative strata found in a forest environment

list the major life forms that contribute to the bio-
logical value of a forest

suggest some natural functions of a forest that
affect its biological value

describe how a watershed functions and explain
why a forested watershed is superior to a water-
shed that lacks forest plant cover

“,

gross domestic product short-rotation intensive
(GDP) culture (SRIC)
coke multiple use
particulate matter riparian zone
biomass silt
short-rotation woody silt load
crops (SRWC)

identify ways that forest environments contribute to
stable populations of wild animals

distinguish between renewable resources and non-
renewable resources

account for the major uses of forest resources in
the United States

list ways that forest products such as wood and
other biomass materials are used as sources of
energy

explain the multiple-use concept of management
for public lands



INTRODUCTION TO FORESTRY 3

ANAGEMENT OF THE FOREST ecosystem is a complicated and

I\ / I controversial profession in our politically charged world
(Figures 1-1 and 1-2). The social and political sciences have

become as important in forest management as the biological sciences
that are the basis for modern forest management practices. Biological,
political, and social sciences along with business and management

skills contribute to the field of study known as forestry.

IMPORTANCE OF FORESTS

Thirty percent of the land area in the world is forest land, and forest
products are very important to the economies of the developed coun-
tries of the world. The importance of the forests of North America and
the world goes far beyond the production of wood products such as
paper, cardboard, lumber, plywood, and structural beams. Forests also
provide solvents, medicines, fuels, and many other products that are
important for our health and comfort (Figure 1-3). Forests and other
forms of plant life restore oxygen in our atmosphere through photo-
synthesis. Forests function as huge biological filter systems that clean
the environment by removing impurities from air and water. They also
function in the elemental cycles and in the water cycle.

Biological Value of Forests

A forest consists of an area where trees are the most dominant living
organisms. The kinds of trees that are found in forests sometimes consist
of a single species. Such a forest is described by the term monoculture
(Figure 1-4). A forest that is made up of more than one kind of tree is an
example of biodiversity (Figure 1-5). Forest environments also include
many plants other than trees. Several layers of vegetation called strata
are found in a forest (Figure 1-6). The tall broadleaf trees form the ceil-
ing or canopy at the highest levels. The area beneath the canopy is filled
in with smaller trees that make up the understory of the forest. Small
woody plants called shrubs often inhabit the lower strata of a forest. This
layer of the forest strata is called the shrub layer. The shortest plants—
such as ferns, grasses, and flowering plants—are collectively called the

:
: &
3 g
g G &
3 ' e 8
Figure 1-1 Most Americans believe that it is important Figure 1-2 Forest management has become much
to manage forests in ways that will ensure their availabil- more difficult in recent years as a result of conflicts over

ity to future generations. appropriate uses of forest resources.



