' cal diversity, and evolution.

Jrganization of the Book

Broad discipline of ecology.

atures Designed with the
ent in Mind

sters are based on a distinctive learning system, fea-
the following key components:

Learning Outcomes: Educators are being asked
snely to develop concrete student learning outcomes
<es across the curriculum. In response to this need
Belp focus student progress through the content, all

of each chapter in the seventh edition begin with a

@etailed student learning outcomes.

stion: The introduction to each chapter presents
=nt with the flavor of the subject and important
nd information. Some introductions include
-2l events related wo the subject; others pre-
2= example of an ecological process. All attempt

- This book was written for students taking their first under-
~ geaduate course in ecology. T have assumed that students
= this one-semester course have some knowledge of basic

chemistry and mathematics and have had a course in general
" saloey, which included introductions to physiology, biologi-

evolutionary perspective forms the foundation of the
textbook, as it is needed to support understanding
major concepts. The textbook begins with a brief intro-
<ion to the nature and history of the discipline of ecol-
~ followed by section L, which includes two chapters on
history—life on land and life in water and a chapter
population genetics and natural selection. Sections I
sagh VI build a hierarchical perspective through the
sonal subdisciplines of ecology: section 1l concerns
stions to the environment; section III focuses on
lation ecology; section IV presents the ecology of
eractions; section V summarizes community and ecosys-
ecology; and finally, section V1 discusses large-scale
sey and includes chapters on landscape, geographic,
global ecology. These topics were first introduced in
I within a natural history context. In summary, the
begins with the natural history of the planet, consid-
portions of the whole in the middle chapters, and ends
another perspective of the entire planet in the con-
g chapter. The features of this textbook were care-
planned to enhance the students’ comprehension of

to engage students and draw them into the discussion that
follows.

Concepts: The goal of this book is to build a foundation of
ecological knowledge around key concepts. [ have found that
while beginning ecology students can absorb a few central
concepts well, they can easily get lost in a sea of details. The
key concepts are listed at the beginning of each chapter to
alert the student to the major topics to follow and to provide a
place where the student can find a list of the important points
covered in each chapter. The sections in which concepts are
discussed focus on published studies and, wherever possible,
the scientists who did the research are introduced. This case-
study approach supports the concepts with evidence, and
introduces students to the methods and people that have cre-
ated the discipline of ecology. Each concept discussion ends
with a series of concept review guestions to help students
test their knowledge and to reinforce key points made in the
discussion.
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Ilustrations: A great deal of effort has been put into the devel-
opment of illustrations, both photographs and line art. The goal
has been to create more effective pedagogical tools through
skillful design and use of color, and to rearrange the traditional
presentation of information in figures and
captions. Much explanatory material is
located within the illustrations, providing
students with key information where they
need it most. The approach also provides
an ongoing tutorial on graph interpreta-
tion, a skill with which many intreductory
students need practice.

Detailed Explanations of Mathematics:
The mathematical aspects of ecology
commonly challenge many students
taking their first ecology course. This
text carefully explains all mathematical

L

Figure 10.14 pa
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Helps students work with and interpret guantitative informa-
tion, invalving converting numerical information into a graph.

expressions that arise to help students overcome these chal-
lenges. In some cases, mathematical expressions are dissected
in illustrations designed to complement their presentation in

the associated narrative.
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the Evidence” Boxes: These readings offer
on the scientific method, emphasizing statis-
design. They are intended to present a broad
process of science, while also providing step-
ions. The series of boxes begins in chapter 1
sew of the scientific method, which establishes
context for more specific material in the next
The last reading wraps up the series with a dis-
electronic literature searches. Each Evidence box
. or more questions, under the heading “Critiqu-
se™ This feature is intended to stimulate criti-
about the box content.

gms: Many undergraduate students want to know
—sct ideas and general relationships can be applied to
sewcal problems we face in the contemporary world.
 comcerned with the practical side of ecology and
kmow more about how the tools of science can be
I 2 a discussion of applications in each chapter
= ssadents to learn more of the underlying principles
= In addition, it seems that environmental problems
=rous and so pressing that they have erased a
@ssinction between general and applied ecology.

r Material:

. The chapter summary reviews the main
s of the content. The concepts around which each

T

ST gt 1 the Serigtrmre;
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chapter is organized are boldfaced and redefined in the
summary to reemphasize the main points of the chapter.

« Key Terms The listing of key terms provides page num-
bers for easy reference in each chapter.

+ Review Questions The review questions are designed
to help students think more deeply about each concept
and to reflect on alternative views. They also provide
a place to fill in any remaining gaps in the information
presented and take students beyond the foundation estab-
lished in the main body of the chapter.

End-of-Book Material:

« Appendixes One appendix, “Statistical Tables,” is
available to the student for reference. Answers to Con-
cept Review questions and answers to Critiquing the
Evidence are now available with the book’s instructor
resoUrces.

» Glossary List of all key terms and their definitions. ]

« References References are an important part of any |
scientific work. However, many undergraduates are dis- |
tracted by a large number of references within the text. |
One of the goals of a general ecology course should be to |
introduce these students to the primary literature without
burying them in citations. The number of citations has
been reduced to those necessary to support detailed dis-
cussions of particular research projects.

« Index
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New to the Seventh Edition

The seventh edition expands the pedagogy by beginning
all sections of every chapter with a list of student learn-
ing outcomes—over 450 student learning outcomes in all.
These outcomes are largely based on fundamental learning
outcomes for material covered in the text:

1. Define key terms.

2. Explain the main concepts.

3. Evaluate the strength of research presented in support of
main concepts, including a critique of smdy design.

4. Interpret statistical evidence bearing on concepts,
expressed in graphical and numerical form.

5. Apply the main concepts to interpretation of new
situations.

A content thread focused on global change has been
developed and distributed across chapters, emphasizing
global climate change. Students and instructors increasingly
lock for ways to connect the concepts and practice of ecologi-
cal science to environmental issues arising from global climate
change. The present edition explores how species are adjusting
their distributions and their critical life history events as cli-
mate changes. The final chapter ends with a review of projected
impacts of climate change on ecosystems and human popula-
ticns, infrastructure, and economic systems.

This edition also builds on previous discussions of
human disturbance of ecosystems to consider how damaged
ecosystems can be restored. The extent and intensity of human

impact on the biosphere grows with our population and expand-
ing global economy. While climate change is the most promi-
nent aspect of contemporary global change, other facets, such as
damage or destruction of ecosystems, also call for solutions. As
a result, there is greater need to restore damaged communities
and ecosystems. In this context, the new edition adds an intro-
duction to the practice of ecological restoration, focusing on how
the process of restoring ecosystems can benefit from concepts
developed in academic studies of community and ecosystem
succession,

The relationship between biodiversity and ecosystem
function is introduced through the positive influence of pri-
mary producer diversity on rates of primary production.
Studies of biodiversity and ecosystem function are key elements
in ecology’s foundation. Connecting these elements helps create
conceptual coherence across the discipline. A growing body of
recent research does just that. Therefore, this edition includes a
new section on the connection between biodiversity and ecosys-
tem function.

The seventh edition introduces developments in trophic
ecology that build on classical models of predator-prey inter-
actions, The early to middle twentieth century was a golden
age for theoretical ecology. However, those developments have
not stopped. Contemporary ecologists continue to build on that
legacy, improving our representation and understanding of eco-
logical systems as they do so. The seventh edition updates the
discussion of consumer functional response by introducing alter-
native models based on the ratio of prey to predator numbers

rather than prey density per se. This discussion is co
reviews of experimental and field studies that suppom
dependent models.

The present edition connects ratio-dependent
of functional response to patterns of consumer
and secondary production in ecosystems. Previous
have provided thorough coverage of the ecology of m
production in terrestrial and aquatic ecosystems, b
ary production has received much less attention.
edition addresses this deficiency by including a
covers the fundamentals of secondary production.
duction to secondary production in this edition is
in the context of consumer responses to variations
production.

New supplementary materials are placed o
als cut from the sixth edition and those previously ca
fifth and fourth editions are available online. Suggs
ings have been updated and placed online, along wi
Concept Review and Critiquing the Evidence questic

Significant Chapter-by-Chapter Ch:

In chapters 1 to 23, numbered learning oute
added to all concept discussions and Evaluating &
and Applications features, The average number of
outcomes added to each chapter is 20,
In chapter 10, a new Applications feature &
dence that plant and animal ranges have shifted
to higher latimdes in the Northern Hemisphere dus
period of rapid global warming. This is the begs
global climate change thread in the seventh edition.
presentation builds on earlier content in chapter |
responses to climate change, including evolution
and in chapter 4 on temperature relations of organs
In chapter 12, a new Applications feature res
that have shown shifts in the timing of flowering
of migration in birds in response to climate wan
cussion complements the earlier discussion of
ranges in chapter 10 by demonstrating that clir
not just inducing organisms to move in response
ing but also adjusting their life histories.
In chapter 13, the Lotka-Volterra e
modified from previous editions to make them
less cluttered, and easier for students to follow,
tial, since these equations are the foundation of
ecology covered in the text.
In chapter 14, we revisit predator func
first introduced in chapter 7 by evaluating alte
models. The Lotka-Volterra models of predator.
published in the early twentieth century stime
of research. More recently, researchers have of
that help identify where those classical math
with their simplifying assumptions, apply and
formulations better account for aspects of pre
actions, particularly at larger spatial and
scales. The discussion in this chapter reviews
dependent functional response models better
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mal responses in experimental and natural settings. The
2 Belps to dispel the idea that mathematical ecology

op in the mid-twentieth century and reinforces the
v roles of theoretical, experimental, and observa-

er 18, a new concept connects primary producer
er levels of primary production. The chapter also
umq:tmnngﬂ:e relationship between levels
duction and secondary production. This discussion

= 2 basis for introducing the fundamentals of secondary

This addition also revisits the ratio-dependent func-
s introduced in chapter 14 by extending the impli-

'iu:mndds beyond predator functional response to

e structure of ecosystemns. The treatment also formally
Mypmdlmon,ﬁ]hngamncepnmlgapmm

er 20, the fields of ecological restoration and
ecology are introduced for the first ime, Human
the environment has altered ecological communities
=ms in nearly every comer of the planet. Restoring
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structure and function to these systems emerges as one of the
great contemporary ecological challenges. Increasingly ecolo-
gists addressing this challenge are tuming to the conceptual
framework of ecological succession to guide their work. Exam-
ples of such work are included in this chapter to help bridge
the historical divide between ecological theory and restoration
practice.

In chapter 23, the discussion of the Antarctic ozone hole
has been updated to 2013, including 35 years of data from NASA
on the size of the ozone hole. The pattern shows that the maxi-
mum size of the Antarctic ozone hole has stabilized, signaling
a basis for ozone recovery predicted by atmospheric scientists
over the next 50 years, providing a bit of good planetary news.
The growing body of climate change research, published since
the earlier editions of Ecology Concepts and Applications, has
greatly improved understanding of how earth’s changing climate
will impact ecosystems and human populations, if not stabilized.
A discussion of these impacts concludes this edition, underscor-
ing the relevance of ecological knowledge to sustaining natural
as well as human-centered systems.




