Preface

The first edition of Semends of Boology appeared in
1976 as a short version of Ecology and Field Biology.
Since Lhat time, Slemends of Eeology has evolved inlo a
texthook intended for use in a one-semester introdue-
Lion to ecology course. Although the primary readership
will be students majoring in the life sciences, in writing
Lhis text we were guided by our belief thal ecology
should be part of a Tiberal education, We believe that stu-
dents who major in such diverse fields as economics,
sociology, engineering, political sclence, law, hislory,
Fnglish, languages, and the like should have some basic
understanding of ecology for the simple reason that it
impinges on their lives.

Structure and Content

The structure and context of the Lext is guided by our
hasic beliel that: 11 the fundamental unit in the study of
ecology is the individual organism, and 2) the concept of
adaplation through natural selection provides the frame-
work for unifying the study of ecology at higher levels of
ardanization: populations, communities, and ecosystems.
A central theme of the text is the concept of tradeoifs—
that the set of adaptations (characteristics) that enable
an organism Lo survive, grow, and reproduce under one
st of environmental conditions inevilably impose con-
siraints o iks ability fo funckion (survive, grow, and re-
prociuce] equally well under different environmental
conditions. These environmental conditions  include
hoth the physical environment, as well as the variety of
arganisms (hoth the same and different species) that oc-
cupy the same habitat, This basic framework provides a
hasis for understanding the dynamics of populations at
hoth an evolutionary and demaographic scale.

The text is divided into nine parts. Part One intro-
duees the seience of ecolegy and examines the unifying
processes of natural selection and evolution. Part Tieo
examines the comstrainls imposed on living organisms
by the physical environment, hoth aguatic and terres-
trial. Part Three explores the adaptations of organisms to
the physical erwironment, considering hoth organisms
that derive their energy from the sun (autrotrophs), and
those thal devive their energy from the consumption and
break-dewn of plant and animal tissues (heterotrophs),

Part Four examines the properties of populations,
wilh an emphasis on how characteristics expressed at the
level of the individual organisms (life history characteris-
tics examined in Perd Theee) ultimately determine the
collective dvnamics of the population. Part Five expands
our discussion from inleractions among individuals of
the same species Lo inleractions among populations of
different species (interspecific interactions). In these
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chapters we expand our view of adaptations to the envi-
ronment from one dominated by the physical environ-
ment, to the role of species interaclions in the process of
natural selection and on the dynamics of populations.

Part Siv exploves the topic of ecological communi-
ties, This discussion draws upon lopics covered in Parts
Three to Five to examine the factors that influence Lhe
distribution and abundance of species across environ-
mental gradients, both spatial and temporal.

Part Seven combings the discussions of ecological
communities (Parf Sic) and the physical environment
(Part Treo) to develop the concept of the ecosystem, Here
the focus is on the flow of enerdy and matter through
natural systems. Part Eight continues the discussion of
commmunities and ecosvstems in the conlext of hingeod.
raphy, examining the broad-scale distribulion of terres-
trial and aquatic ecosystems, as well as regional and
global patterns of biological diversity.

Pt Nine focuses on the interactions bebween hu-
mans and ecological systems. Tt is here Lhal we examine
the important corrent environmental issues relating o
population growth, sustainable resource use, declining
hiological diversity, and global climate change. The ob-
jeclive of these chapters is to explore the rele of the sci-
ence of ecology in both understanding and addressing
these critical environmenlal 1ssues,

Throughout the text we explove this range of topics
hy drawing upon current research in the various fields of
ccology, providing examples that enable the reader Lo de-
velop an understanding of species natural history, the
ceology of place (specific ecosystems), and the basic
process of science,

New for the Sixth Edition

For those familiar with the (fth edition of this text, vou
will notice a variety of changes in this new edition of -
Elemenis of Ecology. In addition to updating many of the
examples and topics to reflect the most recent research
and results in the feld of ecolegy, we have made a num-
ber of changes in the organization and content of the text.

We have reorganized the sisth edition inko nine parls,
which reflect bwo major changes in the presentation of
materials relating to community ecology and the applica-
tion of ecology te current emvironmental issues. In the
fifth edition, the discussion of populations (Part Four:
Populations) was followed by Fard Fiver Communitics,
which included topics velating L inlerspecific interac-
tions (compelition, predation, parasitism, and muloal-.
ism). In the sixth edition, the discussion of interspecific
interactions is presented in Purd Five: Species Inferac-
fioms, This new Part follows the discussion of populations




(Part Four: Popedations) and precedes the discussion of
cormmunily ecology (Pard Siv Commundtées). The pres-
entation of communily ecolegy in Parf Siv has heen re-
organized inlo three chapters that address patterns of
community structure (Chapler 160 Commuemity Shuc-
fure), factors influencing the structure of communities
{Chapter IT: Factors Influencing the Structure of Com-
miifies), and community  dynamics (Chapter 18
Correority Dyrarnics), These three chapters are then
fallowed by a discussion of landscapes (Chapfer 7
Landscape Koology ).

A historical feature of the Elements of Ecology text is
aur focus on applying the science of ecology to current
environimental issues, providing students with a fArst-
hand understanding of the importance of ecology in the
relatipnship between the human population and the natu-
ral environment. [n the [Mh edition, topics relating to
conservation, sustainability, and climate change were
contained in a variety of chapters throughout the text. In
the sixth edition, we have reordanized these materials into
a new Pard Niner Human Ecofogy. This parl consists of
three chapters: Chapler 260 Popwdation Growih, Resource
Lse, and Susfainalality: Chopter 27 Habitat Loss, Biodi-
persify, and Consereation: and Chapter 29: Global Clf-
mate Change. This new part has incorporated materials
previously contained in Chapter 18 Huran nteraciions
Within Communifies and Chapter 250 Human intrasions
il Biogenchemical Cycles in the fifth edition.

[n addition 1o the broader reorganization of topics in
community and applisd ecology, we have made 2 number
of changes and additions in the sixth edition, We have re-
organized Chapter 4: Abioifc Enviromment and Chapter
a0 Bodls of the Afth edition to form two new chaplers:
Chapter 4: The Aquatic Environment and Chapler 5 The
Terrestriol Environment.

We have eliminated Chapler 7: Decomposers amd He-
comnprosition of the ffth edition and have moved the ma-
Lerials to an expanded chapter covering decomposition
and nutrient cvcling (Chapfer 200 Decompositivn and
Nubriend Cycling) in Pard Seven: Ecosgsiem Feolagy.

In the sixth edition, we have added a new chapter to
Ferd Fowry Popedations that introduces students to the
growing feld of melapopulalion ecology (Chapler £2:
Metapopufations), This new chapter reviews the basic con-
cepts and models thal are central to the study of frag-
mented populations, a topic of growing importance in
hath landscape (Chapter 18] and conservation ecology
(Chapter 28], The addition of this new tepic, unique to
this textbook, hoth complements and completes the pres-
entation of the more traditional topics of population strue-
ture, gronwth, and regulation in Chapfers 2 through {1,

In the sixth edition, we have reorganized and con-
densed the topic of bingeography, the discussion of the
Iroad-scale distribution of ecosvstemns, and patterns of bi-
ological diversity. The materials in Chaplers 25229 of the
fitth edition are now addressed in three shorter chapters

within Part Fight: Biogeographical Ecology: Chapter 23
Terrestrial Koosysterns, Chapler 24; Aguatic Ecosystems,
and Chapter 27 Land-Waler Myrgins (coastal and wet-
land ecosystems). Chapder 260 Large-Scale Pafterns of
Biological Diversify covers the biodiversity materials that
were addressed in Chopfer 24 Biogeography and Hiodi-
sersify of the fifth edition,

In addition to the changes in the organization and
content of the chapters, the sixth edition includes several
new features. Each of the nine parts begins with a two-
page inlroduction. The objective of these introductions is
bwo-fold: (1) o set the framework for the chapters that
follow and {2) {o link the various levels at which ecolo-
gists view and study natural systems,

Another new feature to the sixth edition is the inclu
sion of fourteen Researcher Profiles that are associated
with specific chapters. These Researcher Profiles serve
two functions. First, they introduce students to the new
generalion of ecologists pursuing questions relating di-
rectiy to concepts presented within the chapter. Secondly,
they function as case studies, allowing a more detailed
presentabion of methods, analyses, and results, Each pro-
file integrates the work from a number of research pa-
pers, which together address a broader research question,
Although early in their careers, the work of the individuo-
als included in these profiles represent the new frontiers
of ecological research. .

We have restructured and expanded OQuantifying
Ecology, which has been a fealure of the text in previous
editions, Although conceptually rich, ecology is 4 quan-
titative science, The Quantifving Lcology feature now
functions to provide students with an understanding of
how concepts introduced in the chapters are quantified,
[n many chapters, the Quantifving Ecology boxes focus
on assisting the reader with the interpretation of graphs,
mathematical models. or quantitative methods that we
have introduced within the main body of the text. For
additional help, students can try out our new interac-
tive ouarmedit! and emaedit! aclivities on the website
wwwecologyplace.com).

In addition to the Quankifving Ecology feature, we
have expanded our presentation of the basic mathemati-
cal models that are central to the understanding of pop-
ulation dynamics in Chapfer 100 Populafion Growih,
Chapter 11: Intraspecific Popufation Regufation, and
Chapter 14: Fredation. The previous treatments of expo-
nential growth, carmying capacity, logistic growth, and
the functional response of predators have been expanded
to include the actual derivations of these models. Requir-
ing only an understanding of basic algebra, the chiective
of the new materials is to de-mstify these models by
walking the reader through the logical develepment of
the equations, beginning with the basic concepls upon
which the models are constructed.

Although we have consolidated the majorily of
topics relating to human interactions with the natural

Preface | XXiii



environment into the new Part Nine: Human Ecology,
cach chapter also contains shorl essays entitled Ecological
lssues. Replacing the previous Focus on Ecology feature
in the fifth edition, the objective of these short essays is
o make the link between the basic ecological concepts
that are heing presented within the chapter and current
ecological issues that depend upon an understanding of
those basic concepts. At other times, we highlight the ap-
nlication of hasic ecological concepts to the management
and conservation of natural svstems.

Mote from Robert Leo Smith

Readers will note a change in the lead author of the 6th
edition of Blements of Ecology from Robert Leo Smith Lo
Thumas M, Smith, previously the second author, For
gver 40 vears | have been immersed in two ecology texts:
Eeology and Field Biology and Elements aff Beology.
Although the basic foundation of the fth edition of
Elernerts remaing the same as previous editions, ecology
has changed considerably over the vears. The time has
come Lo “pass the toreh™ to my son, Tom, Even hefore be-
coming coauthor of the 5th edition, he had considerable
input inta earlier editions. He has literally grown up with
the texts over the vears. The major changes in content
and organization in this edition, the development of Re

sparcher Profiles, and new boxes on Quantitative Ecology
veflect his fresh input into the test. His familiarity with
current ecological vesearch, his active research, years of
international travel, and his experience in teaching ecol-
ogy to both large undergraduate and small graduate
classes provide him with valuable insights on how to
make ecology stimulating to today’s students.

Associated Materials
(Web, Supplements, etc.)
« Media Manager (0-8053-4834-4)
s Instructor’s GuideTest Bank ((1-8053-4831-A)
s Computerized Test Bank (0-3053-4835-6)
s Transparency Acetates (0-8053-4832-8)
= Ecology Place Companion Website
e ecolodvplace.com)
s Erology on Campus Lab Manual ((1-8053-8214-3)
‘ Ecology ]

o Campus

s Course Management Options (All CourseCompass™
and Blackboard courses offer pre-loaded content in-
cluding tests, quizzes, and more.)
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