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* A new chapter on animal behavior
* Increased coverage of human evolution

* Coverage of many of the new developments
in biotechnology: stem-cell research, the
possibility of human cloning and xeno-
transplantation, the results of the sequenc-
ing of the human genome, and the
controversy surrounding genetically modi-
fied foods

* Expanded coverage of the issue of global
warming

+ Updated or new information on such issues
as Mad Cow disease, acid rain, and fad diets

Some detail on these additions probably is in
order. Anyone who writes a textbook has to
carry out a balancing act between putting in
too much and putting in too little. Following
publication of the first edition, faculty con-
vinced us that we had erred on the side of too
little in connection with two topics: the di-
versity of life and animal behavior. Therefore,
with this edition, readers will see expanded
coverage of both topics. Where once we cov-
ered diversity in a single chapter, we now
cover it in two, the second of which is devot-
ed to animals. The diversity coverage has also
been rearranged, so that faculty who want to
review plants without going into the details of
their anatomy and physiology can do so with
the help of the book’s first diversity chapter.
Meanwhile, animal behavior got its own
chapter in the second edition. Students seem
to find this a fascinating subject, and their au-
thor did too, after diving into it. The Guide’s
diversity coverage begins with Chapter 20,
while its animal behavior Chapter is 31.

Faculty and students also wanted more cov-
erage of human evolution in the book, and to
that end, we have substantially expanded our
coverage of this subject. The long, last module
of Chapter 19 is given over to it. I'm happy to
say that we are as up-to-date as a textbook can
be on this fast-moving field. Faculty who
wanted to see coverage of the senses will find,
in Chapter 25, a long section on vision as an
example of our sensory capabilities.

Apart from expanding into new areas, the sec-
ond edition of the Guide also needed to take
account of new developments in biology.

There has been plenty to take account of. As
one who has followed perhaps a score of re-
search areas for several years now, I can at-
test that there is no grass growing under the
feet of biologists. The sequencing of the
human genome has brought with it a tidal
wave of new findings—new fields of biolo-
gy, even. (It would be interesting to pinpoint
the first published use of such terms as
bioinformatics.) As a result, this book’s
biotechnology coverage, in Chapter 15, has
changed greatly. It wasn’t just the sequenc-
ing of the human genome that necessitated
this change, however. Reproductive cloning
has raised the possibility of human cloning
and xenotransplantation. Meanwhile, the
fight over genetically modified foods has
greatly intensified in the past couple of years.
Readers will find expanded coverage of all
these issues in Chapter 15. Another fast-
emerging and controversial field in biology
is that of stem-cell research. This topic
seemed a natural fit with the book’s Chap-
ter 27, which covers development.

With each passing month since the first edi-
tion was published, biology seems to have
figured ever more prominently in other so-
cietal issues as well. Accordingly, the second
edition of the Guide has retained and up-
dated its coverage of such subjects as DNA
fingerprinting, cancer, and acid rain, while
adding new essays on such subjects as Mad
Cow disease (Chapter 20), fad diets (Chap-
ter 3), and human sexuality (Chapter 31).
Global warming has emerged in the past two
years as perhaps the planet’s single most
worrisome environmental issue. Readers will
find updated and expanded coverage of it in
Chapter 30.

Coverage of the Process of Discovery
One of the priorities for the second edition
was to continue to impart to students a sense
of how research results are arrived at in biol-
ogy. Most of the book’s chapters weave in-
formation on the process of discovery into
explanations of what has been discovered.
See, for example, Chapter 13 on Watson,
Crick, and the DNA molecule; or Chapter 31
on proximate and ultimate causes in animal
behavior. The first edition of the book also
had a series of stand-alone “How Did We
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Learn?” essays, and these have been updated
and expanded for the second edition. (See the
box on animal navigation in Chapter 31.) We
also noted that, while faculty and students
like these essays, they didn’t like them inter-
rupting the flow of a chapter’s main text.
Thus, “How Did We Learn?” boxes now ap-
pear at the end of chapters, rather than in the
middle of them.

Electronic Media and the

Second Edition

One of the most exciting features of the sec-
ond edition concerns not what the book cov-
ers, but enhancements in its coverage that
have been made possible by electronic media.
Students and faculty have come to expect so-
phisticated media components in textbooks,
but with the second edition of A Guide to the
Natural World, 1 think we will exceed their
expectations.

The book’s media offerings for students can
be conceptualized as falling into two cate-
gories. First, there are the CD-ROM Tutori-
als—well-named because collectively they
function as a kind of book-length tutor. Each
of them leads students through a series of re-
lated biological concepts with the help of the
specialized teaching tool of animation. If,
upon reading Chapter 14 on genetic tran-
scription and translation, a student isn’t able
to visualize how transfer RNA and messen-
ger RNA work together at ribosomes, he or
she can turn to the chapter’s CD-ROM Tu-
torial and see this process laid out, step by
step, with all the kinetics presented in ani-
mations. This story, of manufacturing pro-
teins, is a CD-ROM “learning module” for
Chapter 14—one of four contained in that
chapter’s CD-ROM Tutorial. Each module
walks students through a key chapter con-
cept; each contains an interactive activity or
exercise; and each ends with its own summa-
ry and mini-quiz.

All the CD-ROM Tutorials were developed
by Mike Guidry and his colleagues at Light-
Cone Interactive. Mike's team produced a tu-
torial for every chapter in the book, each one
identified in the text with an icon like the one
shown at left.

Of course, students can turn to tutorial ani-
mations simply to make a given book illus-
tration come to life; but they can also use the
tutorials as just that—as learning sessions that
employ interactive, step-by-step progressions.
The proof here is in the pudding; take a look
at some of the tutorials, and I think you’ll
agree they are a strong addition to the book.

Apart from the CD-ROM Tutorials, the Guide
has, in its second edition, an expanded roster
of the MediaLabs that proved so popular in
the first edition. Produced by Peggy Brickman
of the University of Georgia, these MediaLabs
are aimed at making plain the linkage between
biological concepts and real-world issues, and
at fostering critical thinking about this link-
age. A given lab starts by having students re-
view, through a CD-ROM Tutorial, certain
key concepts in a chapter. Then students are
asked to investigate real-world issues con-
nected to these concepts by going to suggest-
ed websites. (The cell cycle, covered in Chapter
9, may be intimately involved in the initiation
of cancer, but what environmental factors are
most important in getting cancer going? A Sci-
entific American Web page tells the tale.) Hav-
ing done this digging, students are then asked
to communicate what they have learned by
writing brief essays on questions that are put
to them. The book now has 15 MediaLabs,
each integrated with the content of a specific
chapter. Each MediaLab begins within the
book itself (at the end of selected chapters),
but then broadens out to the CD-ROM and
the wide world of the Internet.

Many more digital tools are available
to students in this second edition of the Guide.
The book’s website http://www.prenhall.com/
krogh, developed by Prentice Hall’s Andrew
Stull, provides a host of resources. Students
looking at any chapter at the website can click
on a “Destinations” hyperlink and be pre-
sented with a rich roster of chapter-specific
Internet links. Self-quizzes for each chapter
also are posted on the website, with quiz ques-
tions divided into “basic” and “challenge” sets.
(To make things easy for students, the CD-
ROM Tutorials contain links to both the
Companion Website and the MediaLabs.) Be-
yond this, there is a set of audio files that can
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be launched from the website. These are Na-
tional Public Radio Biocast programs that
have been integrated by their author, Bruce
Hofkin, into each chapter in the book. Upon
launching the Biocasts for Chapter 10, for ex-
ample, a student can listen to a short program
on a new technology that helps parents choose
the gender of their child. This technology is
connected to a basic concept covered in Chap-
ter 10, sex determination in meiosis. Hofkin
then brings the basic and applied science to-
gether in questions he poses at the end of the
program.

All of these digital resources (and more) are
available to students in the second edition of
the Guide, but faculty have additional re-
sources at their disposal. The Instructor’s CD-
ROM contains all of the key animations in
the student CD-ROM,; these are in turn part
of a bank of images, known as the Media-
Portfolio, containing every illustration and
most of the photos in the book. The Media-
Portfolio makes all the figures available in
several formats, including PowerPoint slides
that can be mixed and matched as desired,
with figure parts, labels, and captions that can
be edited. In addition, the Instructor’s Guide
and test-item file are embedded as a Word
document in the CD-ROM, so that faculty
can cut and paste what they need. Beyond
these things, all the traditional media, such
as transparencies, are available to faculty.

Notable Features in
A Guide to the Natural World

Design and lllustrations

As in the first edition of the book, each chap-
ter in the second edition is divided into num-
bered modules (1.1, 1.2, and so forth), so that
instructors can easily assign selected parts of
a given chapter. The chapter sections are list-
ed at the start of each chapter, and end-of-
chapter summaries are indexed by section. On
the first page of each chapter is a visual “film-
strip” that offers an intriguing preview of
what’s to come.

Flip through the pages of the Guide, and
you’ll note another useful design element
right away: Text almost always occupies the

top left of a page, with illustrations at the bot-
tom. As a result, text continued from one
page to the next is almost never broken up by
a photo or illustration. Students reading text
will not have their concentration broken by
graphics when they turn to new pages.

Regarding the book’s illustrations, I think A
Guide to the Natural World is first-rate for rea-
sons of both process and personnel. The
process was that illustrations were once again
constructed chapter by chapter in a collabo-
ration between myself and artist Kim Quillin.
Kim and I now have to communicate
through electronic files, whisking them from
one coast to the other, whereas in the first edi-
tion we communicated at a Berkeley Star-
buck’s. (Kim moved back to her native coastal
Maryland after finishing her Ph.D. in biome-
chanics at UC Berkeley.) But our method of
working has remained the same: We revise
chapters at an early stage, based on the illus-
trations that Kim comes up with, thus en-
suring a tight integration between text and
illustrations. Put another way, the figures in
the book aren’t just adjuncts to the text.
Rather, figures and text have shaped each
other in a back-and-forth process.

The Guide to the
Natural World Team

Given all the names I've mentioned so far, it
may go without saying that production of
this book has been a team effort. It is my good
fortune to have been given great teams for
both editions of A Guide to the Natural World.
So large is an effort such as this that there are
many people I've never met who have put in
long hours on the book. I’ve noted Kim
Quillin and her role in the book’s art pro-
gram. Annie Reid served ably as the book’s
developmental editor—the person who
looked over everything Kim and I came up
with and said whether it worked, after which
she put the revised product together in a
package that could be made into a book.
Chris Thillen copyedited the manuscript, pa-
tiently making sure that the English language
was used correctly. Nicole Bush has been a fine
production editor, bringing together pieces of
art and blocks of text into the nicely laid out
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final product you see before you. Peggy Brick-
man not only developed the MediaLabs but
also contributed greatly to the CD-ROM Tu-
torials produced by Mike Guidry and his co-
workers. Thanks needs to go out in advance
to Jennifer Welchans and Shari Meffert, who
are just beginning to get the word out about
the new edition of the Guide. Finally, we had
great support at the top from Prentice Hall
Editors Gary Carlson and Sheri Snavely, who
managed the project on its largest scale.

Apart from these team members, more than
two-hundred faculty have now carefully cri-
tiqued every word and image you see in A
Guide to the Natural World. (Is any written
work more carefully reviewed than a text-
book? Peer-reviewed scientific papers are the
only other contenders that come to mind.)
The names of reviewing faculty can be found
beginning on page xxxiv. Of these faculty, I
need to make special note of the team of aca-
demic advisors who have provided advice not
only on the details of the book, but on its
overall structure and coverage. These advi-
sors are listed across from the title page.

Finally, my thanks to all the faculty who used
the first edition of A Guide to the Natural
World in their courses and then let us know
how it worked. Some of these faculty were re-
viewers, but some were instructors who sent
in comments by e-mail or by old-fashioned
letter just because they thought their feed-
back might be helpful. If they said the book
needed some tweaking, we listened—the re-
sult being what you see in front of you. The
main message from these faculty, however,
was gratifying indeed. From them, we learned
that we had done what we intended to do
with the first edition of A Guide to the Natural
World: We had created a book that their stu-
dents could understand. Moreover, they said,
we did this not by leaving out the hard parts,
but by thinking carefully about how all the
parts should be presented. Here’s hoping that
the second edition works as well.

David Krogh
Berkeley, California
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The Book Team

Kim

Quillin received
her B.A. in biol-
ogy at Oberlin
College and her
Ph.D. in integra-
tive biology from
the University of
California,
Berkeley.  Her
teaching experi-
ence ranges from elementary school science
to undergraduate biology at both Oberlin
College and UC, Berkeley. She has studied
birds in the Smithsonian Museum of Natur-
al History, howler monkey social behavior in
Costa Rica, and restoration ecology of aquat-
ic plants in Ohio. Kim has studied art for over
two decades. Her formal art training ranges
from the Maryland Summer Center for the
Arts to college courses and professional work-
shops. This book is evidence of her dedicat-
ed efforts toward the effective visual
communication of biological principles.

Marguerite
(Peggy)
Brickman re-
ceived her B.A.
from Columbia
(College) Uni-
versity and her
Ph.D. in genetics
from the Univer-
sity of Califor-
nia, Berkeley. In
teaching non-science majors, she focuses on
making the material both relevant and en-
tertaining. As an Assistant Professor in the
Botany Department at the University of
Georgia, she has been ranked number one by
student evaluations in the Division of Biolo-
gy for the past three semesters and is the re-
cipient of an Excellence in Undergraduate
Education teaching award. One of the rea-
sons her classes are so popular is her ability to
integrate media into her lectures. Peggy
teaches her students to view electronic infor-
mation critically, so that after they finish the
class they can approach these same media
with intelligence and savvy. As MediaLab ed-
itor for the book, Peggy has designed the labs
to encourage students to think through the
material logically and critically.

We express sincere gratitude to the expert review-
ers who worked closely with the author in review-
ing final pages to ensure the scientific accuracy of
the text and art.
Anthony Ives, University of Wisconsin, Madison
Leslie Roldan, Massachusetts Institute of
Technology
Anu Singh-Cundy, Western Washington University
Ellen Smith, Arizona State University West
Erica Suchman, Colorado State
University
Christine Tachibana, University of Washington
Sara Via, University of Maryland
John Whitmarsh, University of lllinois

The end-of-chapter questions were carefully craft-
ed by a team of dedicated instructors, and we wish
to acknowledge their contribution.

Ed Bartholomew, Maui Community College

David Berrigan, University of Washington

Gail E. Gasparich, Towson University

Carol A. Hurney, Virginia Commonwealth
University

Kate Lajtha, University of Oregon

Michelle Murphy, University of Notre Dame

Rhoda E. Perozzi, Virginia Commonwealth
University

Heidi Rottschafer, University of Notre Dame

Anu Singh-Cundy, Western Washington University

Sara Via, University of Maryland

Media Reviewers

Robert S. Boyd, Auburn University, University of
Georgia

Carolyn Glaubensklee, University of Southern
Colorado

Gregory J. Podgorski, Utah State University

David A. Rintoul, Kansas State University

Ron Ruppert, Cuesta College

Brian Sailer, Sam Houston State University

Rebekah J. Thomas, Saint Leo University

Jennifer M. Warner, University of North Carolina,
Charlotte

Jamie Welling, South Suburban College

(continued on the next page)
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second Edition Reviewers

John Alcock, Arizona State University

Sylvester Allred, Northern Arizona University

Gary Anderson, University of California,
Davis

Marjay A. Anderson, Howard University

Jessica Baack, Montgomery College

Tania Baker, Massachusetts Institute of
Technology

Peter Bednekoff, Eastern Michigan University

David Berrigan, University of Washington

Andrew Blaustein, Oregon State University

Robert S. Boyd, Auburn University

Leon W. Browder, University of Calgary

Warren Burggren, University of North Texas

David Byres, Florida Central Commuinity
College, South Campus

Van D. Christman, Ricks College

Deborah C. Clark, Middle Tennessee State
University

Patricia Cox, University of Tennessee,
Knoxville

Garry Davies, University of Alaska, Anchorage

Paula Dedmon, Gaston College

Miriam del Campo, Miami Dade Community
College

Llewellyn Densmore, Texas Technical
University

Jean Dickey, Clemson University

Christopher Dobson, Front Range
Community College

Deborah Dodson, Vincennes University

Richard H. Falk, University of California,
Davis

Christine M. Foreman, University of Toledo

Carl S. Frankel, Pennsylvania State University

Lawrence Friedman, University of Missouri,
St. Louis

Matt Geisler, University of California,
Riverside

Carolyn Glaubensklee, University of Southern
Colorado

Judith Goodenough, University of
Massachusetts, Amherst

G. A. Griffith, South Suburban College

Edward Hale, Ball State University

Kelly Hamilton, Shoreline Community College

Steve Heard, University of lowa

Eva Horne, Kansas State University

Michael Hudecki, State University of New York,
Buffalo

Michael Hudspeth, Northern Illinois
University

Catherine J. Hurlbut, Florida Community
College

Anthony Ives, University of Wisconsin,
Green Bay

Kevin M. Kelly, California State University,
Long Beach

Jeanette J. Kiem, Guilford Technical
Community College

Jocelyn Krebs, University of Alaska, Anchorage

Kate Lajtha, Oregon State University

Paul Lurquin, Washington State University

James Manser, Harvey Mudd College

Paul Mason, Butte Community College

Lee H. Mitchell, Mount Hood Community
College

Janice Moore, Colorado State University

Jorge A. Moreno, University of Colorado

Michael D. Morgan, University of Wisconsin,
Green Bay

David Mork, Saint Cloud State University

Michelle Murphy, University of Notre Dame

Courtney Murren, University of Tennessee,
Knoxville

Harry Nickla, Creighton University

Maya Patel, Ithaca College

Carolyn Peters, Spoon River College

Holly C. Pinkart, Central Washington
University

Barbara Pleasants, lowa State University

Gregory J. Podgorski, Utah State University

Lynn Polasek, Los Angeles Valley College

F. Harvey Pough, Arizona State University
West

Regina Rector, William Rainey Harper College

Dennis Richardson, Quinnipiac University

David A. Rintoul, Kansas State University

Laurel Roberts, University of Pittsburgh

Rodney A. Rogers, Drake University

Leslie Ann Roldan, Massachusetts Institute of
Technology

Ron Ruppert, Cuesta College

Julie Schroer, Bismarck State College

Anu Singh-Cundy, Western Washington
University

Peter Slater, University of St. Andrews, UK

Nancy G. Solomon, Miami University

Allan R. Stevens, Snow College

Erica Lynn Suchman, Colorado State
University

Christine Tachibana, University of
Washington

Rebekah J. Thomas, Saint Leo University

Todd T Tracy., Colorado State University

Joseph W. Vanable, Jr., Purdue University

Sara Via, University of Maryland

Tanya Vickers, University of Utah

Janet Vigna, Southwest State University

Allan Hayes Vogel, Chemeketa Community
College

Nicholas Wade, The New York Times

Jyoti R. Wagle, Houston Community College

Timothy S. Wakefield , John Brown University

Charles Walcott, Cornell University

Gene Walton, Tallahassee Community College

Jennifer M. Warner, University of North
Carolina

Jamie Welling, South Suburban College

John Whitmarsh, University of Illinois

Susan Whittemore, Keene State University

Mark A. Woelfe, Vanderbilt University

Lorne Wolfe, Georgia Southern University

First Edition Reviewers

Dawn Adams, Baylor University

David L. Alles, Western Washington University

Gary Anderson, University of California,
Davis

Michael E. Antolin, Colorado State University

Kerri Armstrong, Community College of
Philadelphia

Mary Ashley, University of Illinois, Chicago

Kemuel Badger, Ball State University

Michael C. Bell, Richland College

William J. Bell, University of Kansas

David Berrigan, University of Washington

Lois A. Bichler, Stephens College

A. W. Blackler, Cornell University

Robert S. Boyd, Auburn University

Bonnie L. Brenner, Wilbur Wright College
(City College of Chicago)

Mimi Bres, Prince George’s Community
College

Peggy Brickman, University of Georgia

Leon Browder, University of Calgary

Arthur L. Buikema, Virginia Polytechnic
Institute and State University (Allegheny
College)

Steven K. Burian, Southern Connecticut State
University

Janis K. Bush, University of Texas, San
Antonio

Linda Butler, University of Texas, Austin

W. Barkley Butler, Indiana University of
Pennsylvania

William S. Cohen, University of Kentucky
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Tricia Cooley, Laredo Community College

Karen A. Conzelman, Glendale Community
College

Patricia B. Cox, University of Tennessee

John Crane, Washington State University

Brent DeMars, Lakeland Community College

Jean DeSaix, University of North Carolina,
Chapel Hill

Matthew M. Douglas, Grand Rapids
Community College (University of Kansas)

Lee C. Drickamer, Southern Illinois University

Charles Duggins, Jr., University of South
Carolina

Susan A. Dunford, University of Cincinnati

Ron Edwards, University of Florida

Douglas J. Eernisse, California State
University, Fullerton

Jamin Eisenbach, Eastern Michigan University

George Ellmore, Tufts University

Patrick E. Elvander, University of California,
Santa Cruz

Michael Emsley, George Mason University

David W. Essar, Winona State University

Michael Farabee, Estrella Mountain
Community College

Rita Farrar, Louisiana State University

John Philip Fawley, Westminster College

Eugene . Fenster, Longview Community College

John L. Frola, University of Akron

Larry Fulton, American River College

Gail E. Gasparich, Towson University

Claudette Giscombe, University of Southern
Indiana

Jack M. Goldberg, University of California,
Davis

Glenn A. Gorelick, Citrus College

Melvin H. Green, University of California,
San Diego

Gail Hall, Trinity College

Linnea S. Hall, California State University,
Sacramento

Madeline Hall, Cleveland State University

Steven C. Harris, Clarion University

Walter Hewitson, Bridgewater State College

Jane Aloi Horlings, Saddleback College

Eva Horne, Kansas State University

Terry L. Hufford, The George Washington
University

Carol A. Hurney, James Madison University

Andrea Huvard, California Lutheran
University

Martin Ikkanda, Los Angeles Pierce College

Rose M. Isgrigg, Ohio University

Anthony Ives, University of Wisconsin, Madison

Tom Jurik, Towa State University

Anne Keddy-Hector, Austin Community
College

Kathleen Keeler, University of Nebraska

Nancy Keene, Pellissippi State Technical
Community College

Kevin M. Kelley, California State University,
Long Beach

Tom Knoedler, Ohio State University, Lima
Campus

Don E. Krane, Wright State University

Erika Ann Lawson, Columbia College

Mike Lawson, Missouri Southern State College

Ann Lumsden, Florida State University

Michael M. Martin, University of Michigan,
Ann Arbor

Michel Masson, Santa Barbara City
College

Mary Colleen McNamara, Albuquerque
T-VI A Community College

Scott M. Moody, Ohio University

Joseph Moore, California State University,
Northridge

Deborah A. Morris, Portland State University

Allison Morrison-Shetlar, Georgia Southern
University

Richard Mortensen, Albion College

Michelle Murphy, University of Notre Dame

Royden Nakamura, California Polytechnic
State University

Jane Noble-Harvey, University of Delaware

Marcy P. Osgood, University of Michigan

Andrea Ostrofsky, University of Maine

Patricia A. Peroni, Davidson College

Rhoda E. Perozzi, Virginia Commonwealth
University

John S. Peters, College of Charleston

Kim M. Peterson, University of Alaska,
Anchorage

Raleigh K. Pettegrew, Denison University

Gary W. Pettibone, State University of New
York, College at Buffalo

Barbara Pleasants, lowa State University

John M. Pleasants, Iowa State University

Don Pribor, University of Toledo

Louis Primavera, Hawaii Pacific University

Paul Ramp, Pellissippi State and Technical
Community College

Sonia J. Ringstrom, Loyola University

Leslie Ann Roldan, Massachusetts Institute of
Technology

Heidi Rottschafer, University of Notre Dame

John Rueter, Portland State University

Nancy Sanders, Northeast Missouri State
University

Gary Sarinsky, City University of New York,
Kingsborough Community College

Edna Seaman, University of Massachusetts,
Boston

Ralph W. Seelke, University of Wisconsin,
Superior

Prem P. Sehgal, East Carolina University

C. Thomas Settlemire, Bowdoin College

Robert Shetlar, Georgia Southern University

Mark A. Shotwell, University of Slippery Rock

Linda Simpson, University of North Carolina,
Charlotte

Anu Singh-Cundy, Western Washington
University

Ellen Smith, Arizona State University West

Philip J. Snider, University of Houston

Frederick W. Spiegel, University of Arkansas

Kathleen M. Steinert, Bellevue Community
College

Donald P. Streubel, Idaho State University

Erica Suchman, Colorado State University

Gerald Summers, University of Missouri,
Columbia

Joanne Tornow, University of Southern
Mississippi

Robin W. Tyser, University of Wisconsin,
LaCrosse
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