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Preface

For the past quarter century, CAmpBELL BIOLOGY has been the
leading textbook in the biological sciences, has been trans-
lated into more than a dozen languages, and has provided
millions of students with a solid foundation in biology. This
success is a testament not only to Neil Campbell’s original
vision, but also to the dedication of reviewers, who, together
with authors and artists, shaped and inspired this work. Sci-
ence and pedagogy are not static, but as they evolve so does
CampBELL BIOLOGY.

The Canadian edition represents a new milestone in the
evolution of this text. As CampBeLL BIOLOGY, the Canadian
edition maintains and promotes the goals of Neil Campbell
and prior editions—helping students make connections vi-
sually across the topics of biology; providing students with
a solid foundation in scientific thinking and quantitative
reasoning skills; and inspiring students with the excitement
and relevance of modern biology, particularly in the realm of
genomics. The starting point, as always, is the commitment
to crafting text and visuals that are accurate, current, and
reflect a passion for teaching and learning about biology.

The Canadian Edition: Key Concepts
and Unifying Themes

In creating a Canadian edition of CampBeLL BIOLOGY, we
expose students to biology that they encounter in this
country—either their permanent home, or their temporary
home while attending school. Relating content to local ex-
periences helps students form deeper connections with the
subject and makes learning more meaningful. This edition
opens a window on Canadian researchers and their work,
both in and beyond Canada. It will surprise students with
biological research that takes place nearer to them than they
realize, and it will impress upon them the fact that one day
such research could be conducted by them. They will read
about places they recognize; they will learn about flora,
fauna, and species they recognize; and they will know their
country better by what they see and read in this Canadian
edition.

In each chapter of this textbook, a framework of three to
six carefully chosen Key Concepts provide context for sup-
porting details, helping students distinguish the “forest”
from the “trees.” The numbered Key Concepts are presented
at the beginning of the chapter and then serve as head-
ings for each chapter section. Concept Check Questions at the
end of each section provide a hierarchical framework for
self-assessment that builds students’ confidence and then
challenges them to push the limits of their understanding
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with several types of critical thinking questions. The Sum-
mary of Key Concepts at the end of the chapter refocuses
students on the main points. CampBELL BIOLOGY also helps
students organize and make sense of what they learn on a
grander scale by emphasizing evolution and other unify-
ing themes that pervade biology. These themes are intro-
duced in Chapter 1 and integrated throughout the book.

CONNECTIONS FIGURES: MAKING CONNECTIONS
VISUALLY ACROSS TOPICS

The Canadian edition incorporates Make Connections Fig-
ures that draw together topics from different chapters to
show how they relate in the “big picture.” By reinforcing fun-
damental conceptual connections throughout biology, these
figures help overcome a student’s tendency to compartmen-
talize information.

Because text and illustrations are equally important for
learning biology, integration of text and figures is a hall-
mark of this text. In addition to the Make Connections
Figures, Exploring Figures on selected topics epitomize
this approach: Each is a learning unit of core content that
brings together related illustrations and text. Visual Orga-
nizer Figures highlight the main parts of a figure, helping
students see key categories at a glance, and Summary Fig-
ures visually recap information from the chapter.

CONNECTIONS QUESTIONS: MAKING CONNECTIONS
ACROSS CHAPTERS

Make Connections Questions help students recognize that
different areas of biology tie together. Each question chal-
lenges students to move beyond memorization and gain a
deeper understanding of biological principles by asking them
to relate chapter content to material they learned earlier in
the course. For example, asking to connect DNA replication
(Chapter 16) to the cell cycle (Chapter 12), soil formation
(Chapter 37) to the properties of water (Chapter 3), and
aquatic biomes (Chapter 52) to osmoregulation (Chapter 44).
At least three Make Connections Questions appear in each
chapter. In addition, online Make Connections Tutorials in
MasteringBiology® connect content from two different chap-
ters employing art from the textbook.

EVOLUTION COVERAGE: MAKING CONNECTIONS
TO EVOLUTION IN EVERY CHAPTER

Evolution is the core theme of biology. Beginning the ex-
ploration of this pivotal topic, Chapter 1 states that evolu-
tion explains the unity and diversity of life. Weaving this
theme throughout the book, the Evolution section in



every chapter focuses on evolutionary aspects of chapter
material, and each chapter ends with an Evolution Connec-
tion Question and a Write About a Theme Question. For
example, refer to discussions of enzyme evolution (p. 167),
coevolution of flowers and pollinators (p. 864), and evolu-
tion of hormone function in animals (p. 1059).

IMPACT FIGURES: MAKING CONNECTIONS BETWEEN
SCIENTIFIC ADVANCES AND THE REAL WORLD

Impact Figures motivate students by highlighting the
dramatic impact of recent discoveries in biology. These fig-
ures feature high-interest topics such as the threat of ocean
acidification to marine life (Chapter 3), the decoding of
chromosome 7 (Chapter 15), and global warming and arc-
tic mammals (Chapter 46). The Why It Matters section of
each figure explains the relevance of the research to stu-
dents’ lives, global problems, or the field of biology itself.
Impact Figures end with a suggestion for Further Reading
and a What If? or Make Connections question to develop criti-
cal thinking skills.

VISUAL ORGANIZERS AND 3-D ART:
MAKING CONNECTIONS VISUALLY

The Visual Organizer format highlights the main parts of
a figure, helping students see the key categories at a glance.
See, for instance, Figure 17.24 on types of small-scale muta-
tions or Figure 27.3, gram staining. Throughout the book,
selected figures have been rendered in a more 3-D art style
while keeping an appropriate balance between realism and
teaching effectiveness. Figure 52.3, Exploring Global Climate
Patterns, is one example.

CHAPTER REVIEWS: MAKING CONNECTIONS
AT A HIGHER LEVEL

In the chapter summaries, each concept section concludes
with a Summary of Key Concepts Question tied to a ma-
jor learning goal. End-of-chapter questions increase student
awareness of different levels of thinking by organizing ques-
tions into three levels, based on Bloom’s taxonomy, which
classifies types of thinking that are important in learning. Our
levels are (1) Knowledge/Comprehension, (2) Application/
Analysis, and (3) Synthesis/Evaluation. (These same levels
are used in the CampBeLL BIOLOGY Test Bank.) The range
of question types helps students develop critical thinking
skills and prepare for the kinds of questions that they will
encounter on exams. New Write About a Theme questions
give students practice writing short, coherent essays that
connect the chapter’s content to one of the book’s themes.
A MasteringBiology® preview section at the end of each
chapter lists Assignments—tutorials, activities, and questions
that educators can assign. This section also directs students to
the eText and Study Area for online self study.

Content Highlights of the Canadian
Edition

CHAPTER 1 INTRODUCTION: EVOLUTION AND THE
THEMES OF BIOLOGY

The Canadian edition of CampserL BIOLOGY focuses on the
flora and fauna native to Canada and the research conducted
here, while continuing the tradition and quality of biology
education established by Neil Campbell. The carnivorous
sundew plant on the cover of the Canadian edition reflects
the tradition of picturing a plant on the cover of CAMPBELL
BIOLOGY and establishes the fact that the Campbell art pro-
gram remains a distinguishing feature. The Canadian edition
also includes a Make Connections Figure at the beginning
of each unit, a two-page spread, which links concepts be-
tween units. It also continues to ensure that research guides
content, stating, significantly, that evolution is not simply a
theory, but a fact.

UNIT ONE THE CHEMISTRY OF LIFE

Make Connections Figure: The unique properties of
water. Basic chemistry is enlivened by content that con-
nects it to evolution, ecology, and other areas of biology.
Examples include omega-3 fatty acids, the isomeric forms
of methamphetamine, arsenic contamination of ground-
water, and the basis of mad cow disease. Chapter 5 includes
Concept 5.6 on the transformation of biological inquiry
and applications to genomics and proteomics. The first
three units include computer models of important proteins
in contexts where they support students’ understanding of
molecular function. Unit 1 also highlights research by the
Department of Fisheries and Oceans, as well as the work of
John Rubinstein at the University of Toronto on electron
Cryomicroscopy.

UNIT TWO THE CELL

Make Connections Figure: The structure and func-
tion of cells. Connections to evolution include an intro-
duction to the endosymbiont theory in Chapter 6 and
interesting evolutionary adaptations of cell membranes in
Chapter 7. Chapter 6 also introduces discussion of the non-
photosynthetic functions of chloroplasts and disease-causing
mutations that reveal information about the function of
mitochondrial proteins and the mitochondrion. A section in
Chapter 8 on the evolution of enzymes with new functions
provides an early introduction to the concept that muta-
tions contribute to molecular evolution. Chapter 9 simpli-
fies the glycolysis figure and emphasizes pyruvate oxidation
as a separate step to help students focus on the main ideas.
Unit 2 also features the identification of LHON mutations by
Eric Shoubridge at McGill University; the International Can-
cer Genome Consortium, co-founded by Thomas Hudson,
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Scientific Director of the Ontario Institute of Cancer Re-
search; and work on membrane proteins by Frances Sharom
at the University of Guelph.

UNIT THREE GENETICS

Make Connections Figure: The chromosomal basis and
molecular basis of inheritance. Campperr BIOLOGY high-
lights Canadian researchers and their work, both at home
and abroad, so that students will connect their studies
to the world of research taking place all around them and
understand that they, too, can play a key role in scientific
discovery. Unit 3 features the work of Stephen Scherer, who
produced a detailed annotated map and DNA sequence of
human chromosome 7; Calvin Harley and the discovery of
telomeres; Michael Houghton, whose research team recently
developed a vaccine for the hepatitis C virus at the Univer-
sity of Alberta; the Michael Smith Genome Sciences Centre
in Vancouver, which generated the first genome sequence of
SARS; Frank Plummer at the National Microbiology Labora-
tory in Winnipeg, whose team sequenced the full genome
of HIN1 flu samples; James Till and Ernest McCulloch, the
Canadian scientists who discovered stem cells; and Michael
Rudnicki, who led the team that discovered adult muscle
stem cells at the Sprott Centre for Stem Cell Research in
Ottawa. In addition, genomics research in Canada is featured
in an Exploring Figure, which highlights the International
Barcode of Life Network led by Paul Hebert at the Univer-
sity of Guelph; single-cell genomics research by Carl Hansen
and Marco Marra at the University of British Columbia;
GRASP: Genomics Research on Atlantic Salmon Project led
by William Davidson and Ben Koop; ARCTIC: Assessment of
Risk for Colorectal Tumours in Canada; research into muta-
tions predisposing individuals to type 2 diabetes mellitus led
by Robert Sladek at McGill; the Stem Cell Genomics Project
led by Michael Rudnicki; and Treenomix: Conifer Forest
Health Project led by Jorg Bohlmann and Kermit Ritland.

UNIT FOUR MECHANISMS OF EVOLUTION

Make Connections Figure: The sickle-cell allele and
malaria. The evidence for evolution is vast. Unit 4 bolsters
this evidence by presenting examples and figures that illus-
trate key conceptual points throughout. Chapter-opening
highlights include profiles of the bombardier beetle and
the evolution of its behaviour; the red squirrel and research
indicating that populations of this squirrel are evolving;
and the flightless cormorant. Chapter 23 traces population
changes in greater prairie chickens, which the Canadian
Species at Risk Act (SARA) lists as extirpated in Canada, al-
though some populations remain in U.S. prairie states.
The storyline of this unit ensures that the chapters flow
smoothly and build to a clear overall picture of what evolu-
tion is and how it works. For instance, connections between
Chapters 24 and 25 illustrate how differences in speciation
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and extinction rates shape the broad patterns in the history
of life. Highlighted research includes the work of Robert
Reisz on the discovery of the earliest dinosaur nest and of
Charles Henderson and others who pinpointed the end-
Permian mass extinction.

UNIT FIVE THE EVOLUTIONARY HISTORY
OF BIOLOGICAL DIVERSITY

Make Connections Figure: Evolution and the diversity
of life. The diversity unit covers the scientific evidence
underlying the story of evolution. In dealing with the
construction of phylogenies, we concentrate on the inter-
pretation of trees, rather than building them. There is a
Research Method Figure on the concept of “DNA barcod-
ing” in Chapter 26. Other figures cover the human micro-
biome, the Carboniferous period and coal formation, the
transition to land, plant evolution, the Burgess Shale, and
a discussion of the role of bees in the fertilization of im-
portant agricultural crops. In addition, Chapter 27 presents
findings on the evolutionary origin of bacterial flagella. Ap-
plications and ecological information are woven into dis-
cussions of groups of organisms. Examples include material
on global growth of photosynthetic protists in Chapter 28,
endangered molluscs in Chapter 33, and the impact of a
pathogenic chytrid fungus on amphibian population de-
clines in Chapters 31 and 34. This unit also highlights the
work on mycorrhizal networks by Suzanne Simard at the
University of British Columbia.

UNIT SIX PLANT FORM AND FUNCTION

Make Connections Figure: Plant form and function. Plant
biology sits in a transitional phase. The Canadian edition
continues to balance the old and the new to provide students
with a basic understanding of plant anatomy and function
while highlighting dynamic areas of plant research and the
connections between plants and other organisms. Amongst
others, we highlight the work of Rob Guy at the University
of British Columbia, on balsam poplar trees; Doug Larson at
the University of Guelph, on cedars growing out of the rock
face of the Niagara Escarpment; and R. Keith Downey at the
Ministry of Agriculture in Saskatoon, and Baldur Stefansson
at the University of Manitoba in Winnipeg, on canola oil.
An Inquiry Figure features the work of Bruce Greenberg and
Bernie Glick at the University of Waterloo on the possible
effects of soil bacteria.

UNIT SEVEN ANIMAL FORM AND FUNCTION

Make Connections Figure: Life challenges and solutions
in animals. This unit strives to introduce physiological sys-
tems through a comparative approach that underscores how
adaptations are linked to shared physiological challenges.
Material on evolution is integrated to highlight diversity



and the underlying functional constraints that affect
all systems. There is also a rich history of behavioural re-
search in Canada, and many of the examples used derive
from Canadian work, which will encourage students to
continue to make connections beyond their studies. An In-
quiry Figure features the work of Sarah Iverson at Dalhousie
University, on the analysis of lipid profiles to dissect food
webs in free-roaming animals, and an Impact Figure features
Ralph Steinman’s Nobel Prize work on dendritic cells. There
is a description of the work of Brenda Milner, the McGill
researcher who introduced the world of neuropsychology to
patient HM. Additional research highlighted in this unit in-
cludes Janet Rossant at the University of Toronto on cell fate
determination; Naweed Syed at the University of Calgary on
synaptic repair; University of British Columbia researchers
exploring the impact of global warming trends on salmon;
University of Manitoba research that explores structure-
function relationships in hemoglobin of woolly mam-
moths; Karen Kidd at the University of New Brunswick on
environmental estrogens; and Barrie Frost of Queen’s Uni-
versity, who explored the navigational mechanisms used by
monarch butterflies.

UNIT EIGHT ECOLOGY

Make Connections Figure: Ecological research on
wolves in Algonquin Provincial Park. Biologists are in-
creasingly asked to apply their knowledge to help solve
global problems that profoundly affect life on Earth.
CampBiLL BIOLOGY uses evidence-based pedagogy to support
this goal. Inquiry Figures feature examples of coastal eutro-
phication and Great Lakes invasions. In addition, Impact
Figures on coyote expansion and hybridization, elephant
poaching, and the work of David Schindler show students
how ecologists apply biological knowledge and ecologi-
cal theory to understand and solve problems in the world
around them. Introducing the global nature of climate and
its effects on life in Chapter 52 provides a logical founda-
tion for the rest of this unit. Chapters 53 and 54 highlight
factors that limit population growth, the ecological impor-
tance of disease, positive interactions among organisms,
and biodiversity. Chapter 55 explores restoration ecology
together with ecosystem ecology because successful restora-
tion efforts depend on understanding ecosystem structure
and function. Chapter 56 emphasizes the combined impor-
tance of conservation and our changing Earth, including an
Exploring Figure on climate change and an emphasis on the
science behind climate change.

CampeBeLL BIOLOGY’s Hallmark Features

Teachers of majors biology face a daunting challenge: to
help students acquire a conceptual framework for organizing
an ever-expanding amount of information. The hallmark

features of CampBeLL BIOLOGY provide such a framework,
while promoting a deeper understanding of biology and the
process of science.

CampBerLL BIOLOGY helps students organize and make sense
of what they learn by emphasizing evolution and other unify-
ing themes that pervade biology. Described above and intro-
duced in Chapter 1, these themes are integrated throughout the
text. To encourage active reading of the text, CAmpPBELL BIOLOGY
includes numerous opportunities for students to stop and think
about what they are reading, often by sketching, annotating
a figure, or graphing data. Active learning questions include
Make Connections questions, What If? questions, Draw It ques-
tions, and Summary questions.

Finally, CampBELL BIOLOGY features scientific inquiry, an
essential component of any biology course. Complement-
ing stories of scientific discovery in the text narrative and
the unit-opening interviews, CAMPBELL BIOLOGY’s standard-
setting Inquiry Figures deepen the ability of students to
understand how we know what we know, and Scientific
Inquiry questions give students opportunities to practice
scientific thinking.

INSTRUCTOR ANCILLARIES
MasteringBiology®

MasteringBiology is an instructor-assigned homework sys-
tem that makes it easy to organize classes and sections, per-
sonalize students’ educational experience, and push learning
to the next level.

Designed to help with maximization of lecture time,
MasteringBiology offers customizable, easy-to-assign, and
automatically graded assessments and pedagogical tools
that motivate students to learn outside of class, and arrive
prepared for lecture.

With MasteringBiology, educators can assign a variety of
material: Case Studies, Quizzes, BioFlix® Tutorials with 3-D
Animations, Experimental Inquiry Tutorials, Interpreting
Data Tutorials, BLAST Tutorials, Make Connections Tutori-
als, Misconception Questions, and more.

Adaptive Follow-Up Assignments within MasteringBiology
provide coaching and practice that continually adapt to each
student’s needs, making efficient use of study time.

Professors can also import their own questions, and edit
any of our questions or answers to match the precise lan-
guage used in the course. The system automatically grades
every assignment that features machine-graded questions,
and students’ results appear in the gradebook.

LearningCatalytics™, available through MasteringBiology,
is an interactive classroom solution and response system that
leads to just-in-time teaching opportunities. Educators can cre-
ate multiple-choice questions, or open-ended questions that
require graphical, textual, or numerical answers, and students
can use their smartphones, tablets, or laptops to respond.
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MasteringBiology®: Virtual Biology Labs

This online environment promotes critical thinking skills
using virtual experiments and explorations that may be dif-
ficult to perform in a wet lab environment due to time,
cost, or safety concerns. Designed to supplement or sub-
stitute wet labs, this product offers students unique learn-
ing experiences and critical thinking exercises in the areas
of microscopy, molecular biology, genetics, ecology, and
systematics.

Testbank

A testbank offering over 4000 questions is available either in
Word (Test Item File) or in a computerized format (Pearson
TestGen). Pearson TestGen is a powerful program that en-
ables educators to view and edit existing questions, create
new questions, and generate quizzes, tests, exams, or home-
work. With Pearson TestGen, educators can also administer
tests on a local area network, have tests graded electroni-
cally, and then have the results prepared in electronic or
printed reports.

PowerPoint Slides

Every chapter features a Microsoft PowerPoint® slide deck
that highlights, illuminates, and builds on key concepts for
your lecture or online delivery. Think-pair-share questions
appear after major topics to help with the incorporate ac-
tive learning opportunities. Each deck can be tailored to suit
individual into lectures.

Image Libraries

Image libraries of labelled and unlabelled art help with
the creation of vibrant lecture presentations. Most figures,
tables, charts, and photos from the text are provided in
electronic format and are organized by chapter for conve-
nience. These images can be imported easily into Microsoft
PowerPoint®.

Clicker Questions

Clicker questions—multiple choice and true/false—provide
in-the-moment opportunities to engage and to assess stu-
dents’ understanding during lecture.

CourseSmart for Instructors

CourseSmart goes beyond traditional expectations—providing
instant, online access to the textbook. Faculty can save time
with a digital eTextbook that provides the ability to search
for the most relevant content at the very moment needed.
Whether it’s evaluating textbooks or creating lecture notes to
help students with difficult concepts, CourseSmart can make
life a little easier. Visit www.coursesmart.com/instructors/.
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STUDENT SUPPLEMENTS
MasteringBiology® Study Area

The Study Area in MasteringBiology® offers a plethora of re-
sources that helps students to review topics, to assess their
knowledge of the material, and to chart their progress. It
also includes an eText of CampBeLL BIOLOGY.

CamprBeLL BIOLOGY eText

MasteringBiology® features an interactive eText of CAMPBELL
BIOLOGY that allows for easy highlighting, annotating, and
searching with a Google®-based search function.

Students can also access their text via a tablet by
downloading the free Pearson eText app and using their
MasteringBiology® login credentials.

.:i.c]- Study on the Go

At the end of every chapter, students will find a QR code
that provides access to Study on the Go, a mobile integra-
tion between text and online content. Students can access
text-specific resources, including quizzes and flashcards, by
using their smartphones to scan the code. Students can visit
one of the sites below to download a free app to their smart-
phone. Once installed, the phone can scan the QR code and
link to a website that leads to Pearson’s Study on the Go and
resources for CaMPBELL BIOLOGY.

ScanlLife

http://getscanlife.com

NeoReader

http://get.neoreader.com

QuickMark

http://www.quickmark.com.tw

A Short Guide to Writing About Biology, Seventh Edition,
by Jan A. Pechenik, Tufts University (978-0-321-66838-7)

This best-selling writing guide teaches students to think as
biologists and to express ideas clearly and concisely through
their writing.

Practicing Biology: A Student Workbook, Fourth Edition
by Jean Hietz and Cynthia Giffen, University of Wisconsin,
Madison (978-0-321-68328-1)

This workbook offers a variety of activities to suit different
learning styles. Activities such as modelling and mapping
allow students to visualize and understand biological pro-
cesses. Other activities focus on basic skills, such as reading
and drawing graphs.



Into the Jungle: Great Adventures in the Search for
Evolution by Sean B. Carroll, University of Wisconsin,
Madison (978-0-321-55671-4)

These nine short tales vividly depict key discoveries in
evolutionary biology with the excitement of the scientific
process.

CUSTOMIZABLE TEXT OPTIONS
Pearson Custom Library (PCL)

For enrollments of at least 25 students, you can create your
own textbook by choosing the chapters that best suit your
own course needs. To begin building your custom text,
visit www.pearsoncustomlibrary.com. You may also work
with a dedicated Pearson Custom editor to create your ideal
text—publishing your own original content or mixing and
matching Pearson content. Contact your local Pearson Rep-
resentative to get started.

OUR PARTNERSHIP WITH EDUCATORS
AND STUDENTS

A core value underlying our work is our belief in the im-
portance of a partnership with professors and students. One
primary way of serving both groups is to provide a text that
teaches biology well. In addition, Pearson Canada offers a
rich variety of instructor and student resources. In our con-
tinuing efforts to improve the book and its supplements, we
benefit tremendously from professor and student feedback,
not only in formal reviews, but also via conversations, email,
and other avenues of informal communication.

The real test of any textbook is how well it helps professors
teach and students learn. We welcome comments from both
students and professors. Please address your suggestions to
Fiona Rawle, Lead Author, fiona.rawle@utoronto.ca, and Lisa
Rahn, Senior Acquisitions Editor, lisa.rahn@pearsoned.com.
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