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Recycled Paper

Life—in all its numerous binding options
(listed here)—is printed on recycled paper
stock. All of its ancillaries, as well as all
advertising pieces for Life, will also be
printed on recycled paper, subject to mar-
ket availability.

Our goal in offering the text and its
ancillary package on recycled paper is to
take an important first step toward mini-
mizing the environmental impact of our
products. If you have any questions about
recycled paper use, Life, its package, any of
its binding options, or any of our other
biology texts, feel free to call us at 1-800-
331-2111. Thank you.

Kevin Kane
Senior Editor
Biology

Publisher’s Note to

the Instructor

Binding Option

Description

Life, casebound

Life, paperbound

The full-length text (chapters 1-40), with
hardcover binding.
The full-length text, paperback covered and

available at a significantly reduced price,
when compared with the casebound version.

0-697-05392-X

0-697-14187-X

Part 1
Beginnings of Life,
paperbound

Part 2
Animal Life

Part 3
Plant Life

Part 4
Ewolution of Life

Part 5
Behavior and
Ecology of Life

Part 1 features the first 4 units or 15 chapters of
the text, covering the scientific method, the
unity and diversity of life, basic chemistry, cell
biology, reproduction and development, and
genetics. This paperback option is available at
a significantly reduced price when compared
‘with both the full-length casebound and

paperbound versions.

Part 2 features chapters 16-27 on the anatomy
and physiology of animals—invertebrate,

vertebrate, and human. This paperback is also*

available at a significantly reduced price when
compared with the full-length versions of
the text.

Part 3 features chapters 28-32 on plant form and
function, with popular applications chapters
on “Plants Through History” (28) and Plant
Biotechnology (32). Paperback bound, it is
available for a fraction of the full-length
casebound or paperbound prices.

Part 4 features chapters 33-35 on evolution.
Paperback bound, it is also available for a
fraction of the full-length casebound or
paperbound prices.

Part 5 features chapters 36-40 on behavior and
ecology. Paperback bound, it also sells for a
fraction of the full-length book price.

0-697-14193-4

0-697-14195-0

0-697-14197-7

0-697-14199-3

0-697-14201-9

Life, the Boxed Set

The entire text, offered in an attractive, boxed
set of all five paperback “splits.” It is available
at the same price as the full-length casebound
text.

0-697-14189-6




The Life

Learning System

(&

E R Key Concepts

At the ends of major

Dramatic Visuals
Program

The Chemistry and Origin of Life

Chapter Outline Learning Objectives

The Characteristics of Life By the chapter's end, you should be
Organization

Metabolism

Irmtability and Adaptation

Reading 3.1 The Definition of Death
Reproduction

What Is the Simplest Form of Life?
Chemistry Basics

The Atom

Atoms Meeting Atoms

able to answer these questions
1. Whar characteristics distinguish
living things from nonliving
things?

2. What arc the simplest
forms of lifc?

3. What chemical
components constitute
iving things!

4. What chemical
compounds arc important
to human health?

Life's Chemical Components
Characteristcs of Water
Water in the Human Body
Organic Comporands of Life 5. How might living matter
have evolved from
nonliving chemicals?

Inorganic Compounds in
Life—Minerals
of Life on Earth

ous Generation

Life from Space

Common Ancestry

Chemical Evoluation

Reading 3.2 Recipes for Starting
Life—Simulating Early Earth ’
Conditions s

Learning Objectives

Each chapter begins with a
list of concepts stressed in
the chapter. This listing
introduces the student to
the chapter by organizing
its content into a few
meaningful sentences. The
concepts provide a
framework for the content
of each chapter.

Chapter Outlines

Each chapter begins with
an outline. These will
allow students to tell ar a
glance how the chapter is
organized and what major
topics have been included
in the chapter. The
outlines include the first
and second level heads for
the chapter.

sections within each

chapter, summaries briefly
highlight key concepts in

the section, helping

students focus their study

efforts on the basics.

Colorful, informative
photographs and
illustrations enhance the
learning program of the
text as well as spark
interest and discussion of
important topics. '

68

The structural unit of an organism s
the cell. Organisms are wnicellular or
mudeicellular. Complex cells contain spe-

liz e

ed organelles. All
common to carry

but different num.
ells distinct charac

out basic lfe pro
bersof organelles g

teristics

Viruses—Simpler

Than Cells

The simplest form of life is a unicellular
organism with no organelles, such as a
bacterium. However, in chapter 3 we en-
countered several types of “infectious
agents” that appear to be living while they
arcinfecting cells but otherwise seem to

be nonliving chemicals. Before de-
scribing how we examine clls and
their contents, it is interesting to
take a comparative look at the
viruscs, both to point out their
noncellular organization and
because they exert very no
ticeable effects on human
health, causing such minor
illsascolds and influ
such deadly one
Reading4.1 describes effects
of the herpes simplex virus.

nd
IDS.

A virus consists of a
acid (DNA or RNA)
surrounded by protein. Figure
4.2 illustrates the human im
munodeficiency virus (HIV),
whichcauses AIDS. A virusmust

nucleic

be within a cell to reproduce, and
hence it is called an obliga

gate para.
site. Many viruses, such as HIV, can-

notsurviveoutside ofa livingcell. Some

ather viruses arc afforded protection from

al environment by their protein
A virus reproduces by injecting

NA into the host cell, where
it situates itself within the host’s DNA. In
al DNA sequences can probably be
found within your own chromosomes. (An
RNA
retrovirus and must first make a replica of
its RNA in DNA form.)

fact,

irus, such as HIV, is called a

Cell Biology

the cell divides, but not cause
harm, or the viral DNA can actively take
over the cell, leading eventually to the
cell's death. To do this, some of the virus's
genes dircct the host cell to replicate viral
DNA rather than the host DNA. As viral
DNA accumulates in the cell, some of it is
used to manufacture proteins. (Recall from
chapter 3 that the function of DNA is to
provide information from which the ccll
constructs proteins.)

Within hours or

days, the

causes AIDS, ¢

2 nucleic acid coated with protein. The human immunodeficiency virus (HIV), which
RNA surrounded by several 1

infcted cell flls with viral DNA and pro
tein. Some of the proteins wrap around the
D)

toform new viral particles. Finally, a
enzyme is produced that cuts through
ost cell’s outcr membrane. The cell
bursts, relcasing new viruses.

Viruses are known to infect all kinds
of organisms, including animals, plants,
and bacteria. A particular type of virus,
however, infectsonly certain species,which
constitute its host range. (Refer back to fig-
ure 3.6 for an illustration of a tomato in.
fected by the tomato bunchy twp virus.)

Figure 4.3 illustrates what happens
t a moth infected by a

type of virus called a

baculovirus

ers of proteins. Once inside a hum:

an enzyme to convert its RNA to

s the human body's protection against
ore of itsclf
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The Life Learning System

Cellulor Archtecture

Membrane proteinsare diverse. Some
lic complerely within the lipid bilayer, and

others traverse it to extend out of one or
both sides. In animal cells, membrane pro-
teinsarcoftenartached to branchlike sugar
molecules t© form glycoproteins, which

that jut from the cell membranc create the
surface characteristics that areso.
w0 a cell’s interactions with ol
Proteins within theoily lipid sandwich can
move abou, like slow-moving ships a sea.
T)u protein-lipid bilayer is ofren called a

brane's outer surface
{Ag: 5.6). The pronsiew d glicopronein ’

ause the proteins can move
and are not regularly arranged, as are the

bilver of the <el
upon the intensity of the

oming light

Figure 5.7 illustrates the men
acteristics of another spec cislized cell he

red blood cell

Readings

Throughout Life,
selected readings
both elaborate and
entertain. Some
describe experiments,
some provide health
information, and
others are closer
looks at specific
topics. All readings
are written by the
author.

Tables

Numerous strategi-
cally-placed tables list

- and summarize

important informa-
tion, making it readily
accessible for efficient
study.

Boldfaced Words

New terms appear in boldface print as they are introduced
within the text and are immediately defined in context. If
any of these terms are reintroduced in later chapters, they
are italicized. Key terms are defined in the text glossary with

appropriate page refe

rence.

To Think About

Located at the end of
each chapter, these
questions are
springboards for class
discussions and term
paper topics.

74 Cell Biotogy

Cells require relatively large surface  4.8). To put it another way, much
arcasthrough which they can interact with
theenvironment. Nutrients, water, oxygen,
carbon dioxide, and waste products must

wrfaces. As

Unlike bactena, cyanobacteria con

cn nternal membranes that are out
hs of the cell membrane. These
however, are not extensive

pighs O st Koo g e

thecell into co enter or leave a cell through largecountry with an inadequare

aster
ea, a phenom.
ily caleulate (fig

L ikewii,accls da et
iseinseaidriimanal

A lorge cell lacking the means
bring in required chemicals fro
vironment or to eliminare

dic. As the

tion—celldiv

of our own

organisms that have grown too large

Organisms Broris: g plavis soioeal
Cell suze. 110 pm across 10-100 pen acroms.
Oxyen required By some. Byall Eukaryotic Cell
Membrane-bound No Yes
i / Hulae solution tothe problem of
Ribosomes. Yes Yes
DNA form Circular Conled hincar serands.
complexed with protein
Ry wcstep i) o e membranes, whichare barricrs
DNA lengrth Short Long lipids and proteins. Organelles have access
RNA RNA 0 the environment outside the cell and to
ot spatially separared are sparially sepaeatedd each other by networks of bubblelike
Membranes Some l
Cptoskeleton No Yes an
Cellular organization | Single cells or colonies ‘Some single-celled, most have organelles are termed eukary
mulscellular wath typical eukaryotic cell, which 1
differentiation of cell 1,000 times the volume of a typ
karyoric cell, would not be able to function

efficiently were it not for the dwision of

Thinking Scentfically

more meaningful if you have more exten.

Understanding the unity and diversity of
living things through the study of biology
can help u

make an educ B

or more experiments are conducted to test
the vahdity of the hypothesis, including
expermental controls o ensure that only
one phenomenon is being examined at a

1. Read the following passage and identify
the steps of the scienrific metho

In 1953, 4 graduate student named
Stanley Miller combined various chemicals
parks and heat
carth before life
exsted. From the rmed complex
chemicals known to be imporcant in the
chemisery of lving this

covered openings

e i o, e, 7o ol

SUMMARY

time. The experiment isusually repeatedto
test i accuracy, and then concly
drawn. Conclusions add to knowledge, but
they alsa usually lead o more questions,
n the cycle of scientific nquiry

ication of the scientific method
Iways yield a complete answer to
a question. A scientific investiga

sting information, as in an
epidemiological sudy, or 1 may be based on

QUESTIONS

nds. Thercfore, decp sca
1t lkely to have been a place

anive type o
ontrolled and

ment is placebo
blind
a. How does a placcbo serve as an
expenmental I
. Hi

vanity of ills, but its safery
and efctvencas hav oty b

"

hat is in shampoo, what might
ned if you had not been immu

n  various s, what is in
polluted creek water and why it s harmful
10 human healch, why heart di

ase can be
by lfe-style habies, and what life

information mmu pecifcallyfo the
investigatio

o) g, BB e s

S prsi th o o oo

lives without being aware of it

3. A chemical manufactunng plantcloses

s, f any, do you
be rn ed on animal expen:

! What rechnigue 4
the chaprer might

compromise’

the steps of the scientific metho

e burth s Iike.
@

Chapter
Summaries

At the end of each
chapter is a summary.
This should help
students more easily
indentify important
concepts and better
facilitate their
learning of chapter
concepts

Questions

The end-of-chapter
questions often
continue the
storytelling style of
the chapter, using
anecdotes and
experiments from the
chapter to illustrate
and apply concepts.

” Overview of Biolo

‘ TO THINK ABOUT

n this study chat all
it dietary cholesterol

intake

3.A dumping s n the rall town o
nes from well-executed
s that adhere 1o the scientific

e 1f it wa
oy s which i u owing spe
cific fauls wa

same neighborh
surgery. Each m:

company publishes the results of ity
research

with hyperche
disorder of the heart and bloo

SUGGESTED READINGS

AIDS vaccines

Suggested Readings
A list of readings at the end of each chapter suggests

references that can be used for further study of topics

covered in the chapter. The items listed in this section
were carefully chosen for readability and accessibility.




Life was written with the nonbiology major in
mind, but contains enough information to be
suitable for a majors’ course too.

Diversity in Action

While human examples and applications are
emphasized, Life’s diversity is treated carly in a
separate chapter, later in an appendix on tax-
onomy, and is logically integrated into all chap-
ters. The animal biology chapters, for example,
explore a deep-sea shrimp’s vision, an insect’s
exoskeleton, a cow’s digestion, and much more.
The behavior and ecology chapters are filled
with glimpses into the lives of a variety of
organisms, from aardwolves to fire ants to naked
mole rats. The reader of Life will learn many new
things, but also encounter familiar territory.
The science of biology will not seem foreign—
it will be fun and make sense.

Discovery and Evolution

Twoconceptual threads weave their way through
Life. The book opens with the first theme,
discovery. The story of how the sweetener as-
partame was discovered takes the student
through the scientific method and experimen-
tal design, yet points out how the initial detec-
tion of the food additive was very much a
surprise.

In chapter 2, “The Diversity of Life,”
taxonomy is alive and vibrant in the treetops of
a Peruvian wildlife preserve, where biologists
catalog the abundance of insect life; and in such
anunlikely place as an urban fish market. A pair
of children playing with spectacles led to the
development of the compound microscope, as
described in chapter 4. In chapter 6, “Biological
Energy,” the student can be the discoverer by
using the reactions of photosynthesis to develop
a photograph on a leaf. The inborn errors of

Preface

metabolism, PKU (chapter 15, “Genetic Dis-
ease: Diagnosis and Treatment”) was discov-
ered thanks toa mother’s alertness of her infant’s
odd-smelling diapers. And a simple treatment
for newborn jaundice (chapter 24, “The Diges-
tive System”) was discovered by an observant
English nurse changing “nappies” in the sun-
light. Chapter 15 also tells the story of how a
seemingly drunken sailor and his 5,000 living
descendants helped provide the first genetic
marker.

Not all discovery is accidental. The look
at “Molecular Genetics” in chapter 13 is liber-
ally sprinkled with descriptions of the most
elegant experiments ever performed. The scien-
tific method is reviewed in chapter 36, “The
Behavior of Individuals,” as students at the
University of Miami track singing birds, and in
chapter 38 “Populations,” through ecologists
conducting wildlife surveys. The creation of an
artificial mini-biosphere, described in chapter
39 “Ecosystems,” is an exciting view of scientific
investigation—whether it works or not.

The second conceptual thread, evolu-
tion, accustoms the reader to continually won-
der, “Howdid all of this happen?” How did aduo
of protein and nucleic acid join forces long ago
to form the first cell? How could random muta-
tions in those early cells build the metabolic
pathways of today? How did eukaryotic cells
come by their highly successful “bags within a

bag” organization? How do species arise, change,

become extinct? How have our ideas about
evolution themselves evolved?

Humor, History, and
Human Values

An occasional foray into humor can help stu-
dentslearn. Consider the example of epistasis in
chapter 11, borrowed from the soap opera “Gen-

Xiv

eral Hospital,” or the opening to chapter 34
“The Forces of Evolutionary Change,” a love
story between a moose and a dairy cow.
Historical references add interest and
chronicle the evolution of ideas. The confusing
multiple phenotypes of the blood disorder
porphyria, for example, may have led the “mad
king” George Il to provoke the American Revo-
lution. The study of genetics begins with early
agricultural efforts nearly 10,000 years ago. How
different were Edward Jenner’s problems with
how best to test his smallpox vaccine (chapter
28, “Plants Through History”) from today’s sci-
entists’ attempts to test AIDS vaccines! The
state of the American temperate forest today
reflects pioneer activity over the past centuries.
Recenthistory brings the ecology chaptersalive,
from Mt. St. Helens to the Yellowstone fires to
the nuclear explosion at Chernobyl.
Examining human values teaches the
student to develop informed opinions and judg-
mentsabout biologically relevant issues—askill
that will last long after the steps of glycolysis or
the parts of the cell are forgotten. Should a
pregnant woman who smokes or drinks alcohol
be responsible for the health effects on her fetus?
Should an employer be told the results of an
employee’s genetic marker test for Alzheimer’s
disease? Should we take extraordinary measures
to save extremely premature babies if they will
be handicapped after (or by) the treatment!?
Should we even attempt to clean animals
drenched in oil from tanker spills? Should we
limit reproduction? These disturbing queries
are most often found in the “To Think About”
sections at the chapters’ ends, both so that they
will not distract from learning major facts and
concepts and so that the student is left thinking.



Integrating Technology

Technology has given new, exciting meaning to
some difficult subjects. Discussing the develop-
ment of extraembryonic structures segues into a
peek at chorionic villus sampling. Liposomes
are but an extension of cell membrane structure
and function. Teaching DNA replication is no
longer a hurdle, now that we have the poly-
merase chain reaction to demonstrate elegantly
the power of the process. Filling in the details of
food webs no longer requires being on the scene
of ameal, thanks to stable isotope tracing (chap-
ter 39, “Ecosystems”).

The chapterson plant anatomy and physi-
ology are bracketed by two unique applications
chapters—chapter 28, “Plants Through His-
tory,” chronicles our harvesting of the major
crop plants, and chapter 32, “Plant Biotechnol-
ogy,” looks at how molecular and cellular tech-
niques are likely to continue that harvest, via
the genetic alteration of plant life.

Finally, Appendix A, “Microscopy”, pro-
vides a closer look at the technology that really
breathed life into biology, from the first crude
lenses to today’s powerful confocal microscopes.
Yet the very technology that has taught us so
much and made our lives so comfortable can get
out of control, upsetting the delicate balance of
life. Chapter 40 “Environmental Concerns,”
describes these problems, but emphasizes natu-
ral resiliency, leaving the reader, ultimately,
with a sense of hope and purpose:

“This book has shown you the wonder
that is life, from its constituent chemicals, to
its cells, tissues, and organs, and all the way
up to the biosphere. Do nothing to harm life—
and do whatever you can to preserve its
precious diversity. For in diversity lies
resiliency, and the future of life on earth.”

Pedagogy

A great deal of creative energy has gone into the
pedagogical aids, and some are quite different
from those in the run-of-the-mill textbook. (For
a visual walkthrough of these aids, examine the
Life Learning System preview in this book’s
frontmatter.) The end-of-chapter “Questions”
often continue the storytelling style of the chap-
ter, using anecdotes and experiments from the
literature to illustrate and apply concepts. The
“To Think About” questions are springboards
for class discussions and term paper topics. “Sug-
gested Readings” go far beyond Scientific Ameri-
can and other textbooks, including sources such
as Science News, FDA Consumer and the New
York Times—sources that students are more
likely to read, understand, and appreciate.

Preface

“Learning Objectives,” which open the chap-
ters, “Key Concepts” following major sections,
and end-of-chapter summaries reinforce main
points.

“Readings” throughout the chapters both
elaborate and entertain. Some describe experi-
ments: “Enticing Cells to Divide in the Labora-
tory,” “Recipes for Starting Life—Simulating
Early Earth Conditions,” “Tracking Develop-
ment in Different Organisms;” some provide
health information, “Cardiovascular Spare
Parts,” “Jon and Linda—The Plight of an Infer-
tile Couple,” “Our Overdrugged Elderly,” “Ste-
roids and Athletes—An Unhealthy Combina-
tion,” “The War on Cancer;” others are closer
looks, “A Closer Look at an Organelle—The
Lysosome,” “Tumor Necrosis Factor,” “Odd
Human Traits,” or “The Herpes Simplex Vi-
rus.” Some are practical, “Nutrition and the
Athlete,” “Food Inhalation and the Heimlich
Maneuver” and many highlight diversity “Fall-
ing Felines,” “Rumbles, Roars, Screeches, and
Squeals—Animal Communication,” or “Sexual
Seasons.”

Ancillaries

Instructor’s Manual/Test Item File

Prepared by Heather McKean and James
Hanegan of Eastern Washington University,
the instructor’s manual offers helpful sugges-
tions for course outlines and developing daily
lectures. Each chapter provides key concepts,
key terms, chapteroutlines, learning objectives,
answers to the text’s end-of-chapter questions,
and suggested audiovisual materials. There are
also 25 to 50 objective questions in a Test Item
File in the back of the manual. (ISBN 0-697-
10181-9)

Laboratory Manual

Written by Alice Jacklet, a colleague of mine at
SUNY-Albany, the Laboratory Manual strongly
emphasizes and guides students through the pro-
cess of scientific inquiry. Beautifully illustrated in
full-color, it features 20 self-contained exercises
that can easily be reorganized to suit individual

course needs. (ISBN 0-697-05637-6)

Laboratory Resource Guide

This helpful prep guide offers instructions for
assembling lab materials and preparing reagents,
as well as suggestions for using the Lab Manual
in different kinds of lab settings. (ISBN 0-697-
10178-9)

Customized Laboratory Manual

Inexpensive, one-color separates of each lab in
the Laboratory Manual are available for indi-
vidual use, for combination with labs of local

). 4%

origination, or for combination with labs from
other Wm. C. Brown manuals. All materials
will be custom, spiral-bound for your conve-
nience. Contact your local Wm. C. Brown sales
representative for more details.

Readings in Biology

A compilation of original journal and magazine
articles by Ricki Lewis is also available to stu-
dents at a nominal price. The readings, which
correlate closely with the sequence of topics in
the text, present additional high-interest infor-

mation on cell biology, genetics, reproduction,
and animal biology. (ISBN-0-697-12059-7)

Student Study Guide

Also written by Heather McKean and James
Hanegan, the study guide offers students a vari-
ety of exercises and keys for testing their com-
prehension of basic as well as difficult concepts.

(ISBN 0-697-05636-8)
TestPak

This computerized classroom management sys-
tem/service includes a data base of objective test
questions, copyable student self-quizzes, and a
grade-recording program. Disks are available for
IBM, Apple, and MacIntosh PC computers and
require no programming experience. If a com-
puter is not available, instructors can choose
questions from the Test Item File and phone or
FAX in their request for a printed exam, which
will be returned within 48 hours.

Transparencies and Slides

More than 200 overhead transparencies or a
comparable slide set is available for free to all
adopters, on request. The acetates and slides
feature key illustrations from the text that, in
most cases, have images and labels that have
been significantly enlarged for more effective
classroom display. (Transparencies: 0-697-

10179-7; Slides: ISBN 0-697-10167-3)

Customized Transparency Service

For those adopters interested in receiving ac-
etates of text figures not included in the stan-
dard transparency package, a select number of
acetates will be custom-made upon request.
Contact your local Wm. C. Brown sales repre-
sentative for more details.

Extended Lecture Outline Software

This instructor software features extensive out-
lines of each text chapter with a brief synopsis of
each subtopic to assist in lecture preparation.
Written in ASCII files for maximum utility, it is
available in IBM, Apple, or Mac formats. It is
free to all adoprers, upon request.
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You Can Make a Difference
by Judith Getis

This short, inexpensive supplement offers stu-
dents practical guidelines for recycling, con-
serving energy, disposing of hazardous wastes,
and other pollution controls. It can be shrink
wrapped with the text, at minimal additional

cost. (ISBN 0-697-13923-9)

How to Study Science
by Fred Drewes, Suffolk County
Community College

This excellent new workbook offers students
helpful suggestions for meeting the consider-
able challenges of a science course. It offers tips
on how to take notes; how to get the most out of
laboratories; as well as on how to overcome
science anxiety. The book’s unique design helps
to stir critical thinking skills, while facilitating
careful note-taking on the part of the student.

(ISBN 0-697-14474-7)

The Life Science Lexicon
by William N. Marchuk, Red Deer College

This portable, inexpensive reference helps in-
troductory-level students quickly master the
vocabulary of the life sciences. Not adictionary,
it carefully explains the rules of word construc-
tion and derivation, while giving complete defi-
nitions of all important terms. (ISBN 0-697-
12133-X)

Biology Study Cards

by Kent Van De Graaff, R. Ward Rhees,
and Christopher H. Creek, Brigham
Young University

This boxed set of 300, two-sided study cards
provides a quick, yet thorough visual synopsis of
all key biological terms and concepts in the
general biology curriculum. Each card features a
masterful illustration, pronunciation guide, defi-
nition and description in context. (ISBN 0-

697-03069-5)

Special Software and

Multi-Media Ancillaries

Life on Earth Videotapes

This critically acclaimed, twin-cassette package
by David Attenborough, features thirteen pro-
grams, each about 25 minutes in duration, on
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