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Preface

In preparation for this revision, we invited instructors
who teach introductory biology for non-majors students
to meet with with us and discuss the goals of their
course. Nearly always, their goal was something like
this: “To familiarize students with the way that science
works and provide them with the tools they need to
make well-informed choices as consumers and as
voters.” This makes sense. Most students who use this
book will not be biologists, and many will never take
another science course. Yet they certainly need to make
decisions that require an understanding of the process
of science and of basic biological principles.

We provide these future decision-makers with an
accessible introduction to science. Throughout this
edition, we emphasize that biology is not a body of facts,
but rather an ongoing endeavor carried out by a diverse
community of people. We underscore this point by
describing current research and providing photos and
videos of the scientists who do it. We explain not only
what is known, but also how it was discovered, and how
our understanding has changed over time. At the same
time, we highlight the role of longstanding scientific
theories, most notably the theory of evolution, which
is a unifying theme in this book.

We revised every page of text to make it as straight-
forward and clear as possible, keeping in mind that
English is a second language for many students. We
added new tables to summarize important points and
streamlined figures to eliminate unnecessary complexity.

CHANGES FOR THIS EDITION

Links to Key Concepts New to this edition are
tools that link concepts within and between chapters.
These tools reinforce the concept that each new idea in
science rests on a foundation of other ideas.

Every chapter introduction has a section-by-section
list of Key Concepts, each with a simple title. We repeat
the titles at the top of appropriate text pages as ongoing
reminders of the chapter’s conceptual organization. A
brief list of Links to Earlier Concepts helps remind students
of relevant concepts that they encountered in previous
chapters. For instance, students are advised that before
reading about neural function, they may wish to scan
an earlier chapter section on active transport. Icons are
repeated in text page margins.

Media-Integrated Summaries We have always
offered a wealth of online media for students. With this
edition, we have made it easier for students to determine
which online material supports each section. We have
integrated information about the relevant animations,
tutorials, and videos into the section summaries.

Chapter-Specific Changes Every chapter was
extensively revised for clarity; this edition has 350 new
photos and almost 170 new or updated figures. A page-
by-page guide to new content and figures is available
upon request, but we summarize the highlights here.
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e Chapter 1, Invitation to Biology New essay about
discovery of new species. Greatly expanded coverage

of critical thinking and the process of science.

e Chapter 2, Life’s Chemical Basis Chemistry of bonding
revised to include electronegativity; new pH art.

® Chapter 3, Molecules of Life New art demonstrating
protein structural organization; other art reorganized.

® Chapter 4, Cell Structure and Function Microscopy
section updated; plasma membrane art simplified; new
focus section on biofilms; cytoskeleton section reworked.
e Chapter 5, Ground Rules of Metabolism Energy and
metabolism sections reorganized and rewritten; much
new art, including molecular model of active site.

o Chapter 6, Where It Starts—Photosynthesis New essay
on global warming emphasizes role of photosynthesis

in the cycling of atmospheric carbon dioxide.

e Chapter 7, How Cells Release Chemical Energy  All art
showing metabolic pathways revised and simplified.

e Chapter 8, How Cells Reproduce Updated micrographs
of mitosis; cancer section updated.

e Chapter 9, Meiosis and Sexual Reproduction Opener
revised to include Red Queen hypothesis; new essay on
evolutionary connection between mitosis and meiosis.

e Chapter 10, Observing Patterns in Inherited Traits Updated
essay on cystic fibrosis; new figures for coat color genetics
in dogs, and environmental effects on Daphnia phenotype.
® Chapter 11, Chromosomes and Human Inheritance Chapter
reorganized; expanded discussion and new figure on the
evolution of chromosome structure.

® Chapter 12, DNA Structure and Function New opener
essay on pet cloning; adult cloning section updated.

® Chapter 13, From DNA to Protein New, simplified
figures for transcription and translation.

e Chapter 14, Controls Over Genes Chapter reorganized;
eukaryotic gene control section rewritten; updated X
chromosome inactivation photos; new lac operon art.

e Chapter 15, Studying and Manipulating Genomes Chapter
reorganized; gene library and PCR section rewritten;
genetic engineering sections updated and expanded.

® Chapter 16, Evidence of Evolution Heavily revised;
reorganized with Chapter 17 to emphasize evidence-
based thinking. Revised opener essay on evidence
leading to inference; updated geologic time scale;
comparative morphology section rewritten with new
figure; comparative embryology photo series added;
cladistics section rewritten; new, updated tree of life.

® Chapter 17, Processes of Evolution Heavily revised;
reorganized with chapter 16 to emphasize evolution

as a process. Revised rats/warfarin essay; sections

on sexual selection, reproductive isolation, sympatric
speciation, and macroevolution rewritten; examples
added: directional selection in the peppered moth,
reproductive isolation in stalk-eyed flies, genetic drift

in flour beetles, mechanical isolation in sage, sympatric
speciation in palms, and ring species.

e Chapter 18, Life’s Origin and Early Evolution Information
about origin of agents of metabolism updated. New
discussion of ribozymes as evidence for RNA world.



® Chapter 19, Prokaryotes and Viruses New art of viral
structure. Herpes virus replication added. New section
on discovery of viroids and prions.

® Chapter 20, Protists—The Simplest Eukaryotes Figure
showing different protist life cycles added. New section
about amoebozoans. Fungi now in separate chapter.

¢ Chapter 21, Plant Evolution Plant life cycle diagram
added. Whisk fern coverage added. More about ferns.
New section about quinoa, the most nutritious plant.

® Chapter 22, Fungi New chapter devoted to the fungi.
Includes information on chytrids and microsporidians,

a separate section for each major fungal group.

® Chapter 23, Animal Evolution—the Invertebrates Improved
coverage of animal origins and of crustacean diversity.
New section about invertebrate pests and parasites.

® Chapter 24, Animal Evolution—the Vertebrates Updated
figure for fish-to-tetrapod limb evolution. Sections on
primate and human evolution revised and updated.

¢ Chapter 25, Plants and Animals—Common Challenges
More information about plant defensive mechanisms.

® Chapter 26, Plant Tissues Primary structure of roots
reorganized; new section on tree rings and past climate.
® Chapter 27, Plant Nutrition and Transport New essay
on effects of ozone on plants.

® Chapter 28, Plant Reproduction and Development New
section on plant responses to seasonal changes.

® Chapter 29, Animal Tissues and Organ Systems Opener
about stem cells updated. Improved coverage of
embryonic tissues, development of body cavities.

® Chapter 30, Neural Control Chapter reorganized to
begin with overview of nervous systems. New sections
cover neurotransmitters and the role of neuroglia.

® Chapter 31, Sensory Perception New art of vestibular
apparatus, image formation in eyes, and accommodation.
® Chapter 32, Endocrine Control Chapter reorganized into
smaller sections focused on specific glands. New graphic
for insulin/glucagon effects. More on diabetes.

® Chapter 33, Structural Support and Movement Improved
coverage of joints, clarified discussion of sliding-
filament model.

® Chapter 34, Circulation ~Clearer discussion of Rh factor
and risks with pregnancy. New art of cardiac muscle.

¢ Chapter 35, Immunity Heavily reorganized, updated to
reflect current paradigms, and rewritten to emphasize
integrated actions of the immune system. Opener essay
updated to include vaccine development; new, simplified
art of adaptive immune responses; AIDS section updated.
¢ Chapter 36, Respiration New section about respiration
in extreme habitats (high altitude and deep dives).

® Chapter 37, Digestion and Human Nutrition Nutritional
information and obesity research sections updated.

® Chapter 38, The Internal Environment New figure of
fluid distribution in the body. Coverage of nephron
anatomy and urine formation completely revised.

® Chapter 39, Animal Reproduction and Development The
chapter has been shortened by tightening sections about
classical embryology and birth defects. New section
about female reproductive disorders.

® Chapter 40, Population Ecology Exponential and
logistic growth clarified. Effect of fishing on Atlantic
cod added.

® Chapter 41, Community Structure and Biodiversity
Whirling disease in trout, salamander competition study
added. Updated coverage of succession and stability.

® Chapter 42, Ecosystems New figures for food chain
and food webs. Updated greenhouse gas coverage.

® Chapter 43, The Biosphere New section about soils and
desertification. New section about rain forests. More on
coral reefs and threats to them. More on ocean life.

* Chapter 44, Behavioral Ecology Chapter reorganized
and shortened.

Appendix V, Molecular Models New art and text explain
why we use different types of molecular models.

Appendix VI, Closer Look at Some Major Metabolic
Pathways New art shows details of electron transport
chains in thylakoid membranes.

Appendix VIII, Restless Earth—Life’s Changing Geologic
Stage A new map from NASA summarizes Earth’s
tectonic and volcanic activity.

Appendix X, A Comparitive View of Mitosis in Plant and
Animal Cells A new figure shows the stages of plant
and animal mitosis side-by-side for easy comparison.
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