


xxvi Preface

: e ; to a new
answers (o one question or a set of questions leads to

question or even a whole new set.

Lineage of Questions

The concept of lineage of questions re flects the dynalTNC :Z:L"rz
of biology. It is often difficult to grasp the ever~ch;1r}g;n§m s
of biology because of the enormous amount 0 IE (:qci‘ence
being generated. However, historians have shown t aﬂ.n e
is constantly changing. This feature of science 18 Ol€ .
fusing to students, who may believe that change means e
earlier conceptions were wrong. In fact, chzlnge is consis e :
with the dynamic nature of science. We e.mphasw.e the C(_)"CC[?
of the lineage of questions so that 1t 1 integral to the frame-
second edition. o
workEZil:hﬁnit of Biology: The Network of Life 2nd edlt'IOI‘l
opens with a lineage of questions that serves. as an lorgamza-
tional structure to enhance teaching and learning. Within each
unit we examine the origin of significant questions, describe
how they are derived from earlier questions, consider various
methods used to answer them, and discuss the social context
in which they were studied. This approach allows students to
understand that the search for knowledge in science is an inter-
esting, dynamic process, not a rigid procedure as described by
the mythical scientific method.

CONTENTIN CONTEXT

To maintain our focus on scientific process, facilitate learning
of fundamental principles and ideas, and ensure our concen-
tration on relevant information, all content is presented in con-
text. This can mean different things within the organization of
the text. Within chapters, specific topics are generally intro-
duced where there is a need to know. For example, detailed dis-
cussion of proteins, enzymes, and nucleic acids appears in the
fourth chapter of our genetics unit, Chapter 17, where we con-
sider the discovery of DNA as being the genetic material. For
five of the six units in the book, material is presented in the
framework of scientific process. However, Unit I differs from
the other units because time is used as the context for present-
ing information about origins of the universe, Earth, and life.

(OVERAGE AND ORGANIZATION

Biology: The Network of Life 2nd edition consists of six units,
each of which deals with major areas of contemporary impor-
tance. We present information, ideas, and concepts in the
approximate sequence in which they originated or became
known to scientists. This sequence reflects the actual develop-
ment of science and allows students to follow the progression
of scientific ideas that have led to what we currently know. It
also gives a sense of the direction of future research in the life
sciences. By emphasizing the historical development of

knowledge, we can better unc!crstand the process of science
and social context in which science opcratcs_ &

Unit I, The Sphere of Life, deals with the origins of the up;.
verse, Earth, and the life that came to exist on Earth. Starting
with the mythical world views of our ancient ancestors, this
unit traces scientific thought on the origins of the universe ang
Earth. Current hypotheses on the origin of life and the early
evolution of cells are then discussed. The nature and functiong
of cells and their ability to transform energy set the stage for
a survey of the tremendous diversity of life that exists on Earth,

Unit I1, The Interactions of Life, focuses on our environ-
ment, knowledge of the global distribution of life, the interac-
tions that occur among plants and animals, and the impact that
humans have had and are having on our environment. It beging
by explaining the physical forces that act on earth, world climate,
and the development of biomes. The unit then traces the roots
of modern ecology and explains its major concepts. Separate
chapters focus on our knowledge of terrestrial and aquatic
ecosystems. The growth and impact of the human population
and an up-to-date chapter on global climate change end the unit.

The detailed level of understanding we now have in genet-
ics represents one of the most stunning breakthroughs in biol-
ogy. New genetic technologies are revolutionizing medicine
and agriculture, and these changes raise controversial social
questions. In Unit IIl, The Language of Life, we follow the
entire development of the field of genetics from Aristotle to the
present. While exploring some of the elegant experiments that
led to our current knowledge, students will experience the inge-
nuity and power of critical thinking applied to answering inter-
esting scientific questions.

Unit IV, The Evolution of Life, explains the central unify-
ing idea of modern biology. We trace the origin of the iheory of
evolution and show how the theory arose to answer a sei
esting scientific questions. The nature of scientific theoiiss is
cussed along with the relationship between scientific theory and

_____

religious thought. Following the development of the theory of
evolution to the present, students can appreciate how the origi-
nal theory has expanded and how it relates to the various fields
of biology. A chapter on human evolution discusses current
hypotheses of human origins, and two chapters on animal behav-
ior explore the evolutionary significance of this subject.

Plants are discussed throughout the entire text, but Unit V,
Plant Systems of Life, examines specific features of plants. We
explain why, until the nineteenth century, the study of plants
was limited to identification and description. Modern knowl-
edge of plant life is described by following the general life his-
tory of a plant from seed to adult. Current research on how
plants handle environmental stress and on plant adaptation is
included.

The concluding unit, Unit VI, Human Systems of Life,
explores the area of biology that currently commands the great-
est amount of research funding worldwide. This unit has
increased coverage of human body systems, especially in
Chapters 34 and 35. Individual chapters trace the growth of our
knowledge of different human organ systems and describe the



frontiers of research. A chapter on human defense systems
leads into an examination of human disease, both infectious
and noninfectious, and discusses current ideas about cancer,
vascular disease, AIDS, risk factors, and lifestyle management,
along with the future of biology.

Distinguishing Features of the Second Edition

Besides the content changes to the second edition, there are
new features to help you learn biology.

Lineage of Questions and Unit Conclusions. The lineage of
questions summarize the significant questions scientists have
investigated over time; they appear on the first page of each
unit to set the stage for the topics to be studied. The unit con-
clusions appear on the final page of each unit and relate what
was studied to the process of science.

Chapter Outlines open each chapter to establish a conceptu-
al framework for that chapter.

Chemistry in Context. An important part of our approach is
to integrate the coverage of chemistry exactly when and where
it is needed to understand biology concepts. To that end, basic
chemistry concepts are introduced in Chapter 2 in a setting of
chemical element origin and universe evolution. Chapter 3
introduces energy transformation processes in relation to cell
evolution. A new Chapter 4 expands on the background given
in Chapter 3 by including such topics as forms of energy in the
physical and biological realms, energy-managing molecules,
photosynthesis, glycolysis and cellular respiration, the process
of chemiosmosis, and the significance of biological energy
transformations in the history of life on Earth. A new appen-
dix, Chemistry in the Biological Context, is a self-contained
resource and reference tool for students.

“Focus on Scientific Process” features are stimulating essays
within each chapter. These essays might describe a classic
experiment, recount the development of a major new theory or
the rejection of an old one, explain the use of technology in
answering old and new questions, describe complex ecologi-
cal research, or interpret the significance of certain biological
processes in understanding the history of life. An index of all
the Focus features follows the table of contents.

“Before You Go On” is an in-text summary that highlights key
ideas; it allows students to review their comprehension of the
main points of the chapters as they read the text.

The Illustration Program is revised to enhance the visual
aspect of learning biology. Nearly 60 percent of the line art and
photographs are new to this second edition. Color is used con-
sistently to indicate chemical, anatomical, and physiological
detail.

Preface xxvii

Figures with Questions. Many of the figures in the text
include a question or two about the figure. These questions
allow students to test themselves and use their critical think-
ing skills to draw conclusions. Answers to the Figure Questions
are at the end of the chapter for convenient reference.

Chapter-End Material includes the following elements to
help students study the text:

Summaries recap the salient principles and concepts present-
ed in each chapter. Working Vocabulary lists key terms new
to the text discussion. Review, Essay, and Discussion Ques-
tions help students synthesize the information discussed. Ref-
erence and Recommended Readings indicate where students
can look for more information on chapter topics.

The Supplement Package for Biology:
The Network of Life Second Edition

The text is supported with an extensive package of supplements
for both the instructor and the student.

For the Instructor

The Instructor’s Manual with Activities offers instructors
valuable support in preparing lectures for their introductory
biology course. For each chapter there are tips on teaching sci-
ence, discussion questions, problem-solving exercises, sug-
gested references for print and media, and demonstration ideas.
The manual also contains 40 laboratory activities that are
linked to the text.

The printed Test Bank by Lesley Blair of Oregon State
University, consists of 3000 multiple-choice, true or false,
matching, short answer, and essay questions that are new to the
second edition.

TestMaster software in IBM and Macintosh formats is
available to adopters who prefer a computerized testing system.
TestMaster enables instructors to select problems for any chap-
ter, scramble them as desired, or create new questions. New
with this edition, QuizMaster coordinates with the TestMaster
program. QuizMaster allows students to take tests at the com-
puter. Upon completion, a student can evaluate his or her test
score and view or print a diagnostic report that lists the topics
or objectives that need further study. With network access to
QuizMaster, student scores are saved on disk and instructors
can use the utility program to view records and print reports for
individual students, class sections, and entire courses.

Overhead Transparencies of over 250 four-color figures
cover key topics in the introductory biology course. These full-
color illustrations are taken from the art program of the text as
well as from other sources; the transparencies are available to
adopters.

The HarperCollins Encyclopedia of Biology videodisc is
an exciting way to integrate multimedia presentations into your






enhanced the revision of this text. Many instructors reviewed seg-
ments of the manuscript. Others completed surveys that helped
us shape the revision. We sincerely thank them for their out-
standing contributions to the second edition of Biology: The Net-
work of Life: Douglas Allchin, University of Texas, El Paso;
David W. Aldridge, North Carolina A&T University; Jane M.
Beiswenger, University of Wyoming; Robert Bergad, Universi-
ty of St. Thomas; Robert Barkman, Springfield College: Susan
H. Brawley, University of Maine; George Damoff, Liberty Uni-
versity; Roger M. Davis, University of Maryland, Baltimore
County: Nathan Dubowsky, Westchester Community College;
Bruce W. Elliot, Jr., Boston University; Richard T. Fraga, Lane
Community College; Bernard Goldstein, San Francisco State
University; Elliot S. Goldstein, Arizona State University; Joel B.
Hagen, Radford University; Heather Hall, Montgomery College-
Takoma Park; Richard D. Harrington, Rivier College; Linda
Hunt, University of Notre Dame; Murray Jensen, University of
Minnesota; Florence L. Juillerat, Indiana University-Purdue Uni-
versity at Indianapolis; LeAnn Kirkpatrick, Glendale Communi-
ty College; Tyjuanna LeBennet, Ball State University; Peter Lard-
ner, Flagler College; Jane Maienschein, Arizona State University;
Peter May, Stetson University; James Mickles, North Carolina
State University; Michael O’Donnel, Trinity College; Joel
Ostroff, Brevard Community College; Roland Prudhon, Shelby
State Community College; Nancy Raffetto, University of Wis-
consin, Madison; Michael D. Rourke, Bakersfield College; Paul
Sager, University of Wisconsin, Green Bay; J. S. Shipman, Prov-
idence College; Curtis Swanson, Wayne State University; Robin
W. Tyser, University of Wisconsin, LaCrosse; Lance Urven, Uni-
versity of Wisconsin, Whitewater; Steven P. Vives, Georgia
Southern University; Lauren E. Wentz, University of Wisconsin,
Whitewater: Ann Zayaitz, Kutztown University.

Through interviews and telephone calls, we canvassed pro-
fessors about their opinions about introductory biology courses
and about our manuscript. Thank you for sharing your thoughts
and time with us. HarperCollins Partnership Focus Groups:
Frank Awbrey, San Diego State University; Moonyearn Brow-
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er, Armstrong State College; Virginia Buckner, Johnson Coun-
ty Community College; Rush Buskirk, University of Texas at
Austin; Rebecca Cook, University of Tennessee; Richard T.
Fraga, Lane Community College; David Futch, San Diego State
University; Durwynne Hsieh, Los Medanos College; Tom Kane,
University of Cincinnati; LeAnn Kirkpatrick, Glendale Com-
munity College; Derek Maden, Modesto Junior College; Keith
Morrill, South Dakota State University; Becky Moulton, Geor-
gia Southern University; Jal Parakh, Western Washington Uni-
versity; Gary Peterson, South Dakota State University: Oscar
Pung, Georgia Southern University; Edward Southwick, SUNY
College at Brockport; Bill Thwaites, San Diego State Universi-
ty; Nels Troelstrup, South Dakota State University: Steven Vivas,
Georgia Southern University; Edward Weiss, Christopher New-
port University.

We also thank the following instructors who responded to
a market survey for the revision of this second edition. Survey
Respondents: Stephen Bernstein, University of Colorado-
Boulder; Virginia Buckner, Johnson County Community Col-
lege; Roger Christianson, Southern Oregon State University:
Kevin Conway, The American University; Claire Cronmiller,
University of Virginia; Michael Cummings, University of Illi-
nois at Chicago; Rowland Fergusson, University of the District
of Columbia; Bill Frase, University of Cincinnati; Joseph Glass,
Camden County College; William Glider, University of Nebras-
ka at Lincoln; Donna Harpold, Virginia Western Community
College; Jean Helgeson, Collin County Community College:
Kent Hodson, Santa Monica College; Ann Hooke, Miami Uni-
versity of Ohio; Elizabeth Johnson, Evergreen Valley College;
Tom Kantz, California State University-Sacramento; Douglas
Morrison, Rutgers University-Newark; Lee Neary, Joliet Junior
College; Francis Raleigh, Saint Peter’s College; Alison Roberts,
University of Rhode Island; Katya Yarosevich, Butte College.

We sincerely hope that all the readers of this textbook have
a rewarding experience. Please send us your comments or
questions about Biology: The Network of Life 2nd edition. Send
us letters in care of HarperCollinsCollegePublishers or feel
free to connect with us through the Internet.

Michael C. Mix
Paul Farber
Keith I. King

mixm@bcc.orst.edu
farberp@cla.orst.edu
kingk @css.orst.edu




