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Biology, the study of life, is a vast and complex subject and

one in which knowledge is expanding rapidly. In writing

this book, we have considered the needs of instructors and

' students confronted by a great range of topics. [t has been

our aim to provide a reliable, clear guide to all of the major

! . " areas usually addressed in a full-scale introduction to biolo-

gy~ i
Interactions within and between organisms are many .

and varied, and biological processes occur at many levels of
organization. We have given particular attention to con-

cepts that are central to understanding processes at these

different levels. Among them are cellular energetics (espe-

cially basic thermodynamics, the chemiosmotic model, and

photophosphorylation); cellular physiology (especially the

_mechanisms of resting and action potentials and of muscle

contraction); genetics, including both Mendelian genetics

and the varied mechanisms of recombination in proka-

ryotes; the mechanisms of evolution; and the interactions

among organisms that structure ecological communities. In

 our treatments of these topics we often show both the proc-

esses involved and how they adapt organisms to their envi-

ronments, We have taken great care throughout the book

to achieve high standards of clarity and accuracy, even

though the need to simplify many of the presentations has

. ~ required us to leave out some details necessary to a more

© _ advanced and complete understanding of the subject.

¥ In dealing with some topics—such as photosynthesis,

bacterial genetics, neurobiology, and ecology—we have

elected to cover more material than is found in most intro-

F ductory texts. In so doing, our aim was to arrive at greater

: clarity of presentation by thoroughly explaining inherently

demanding material before moving on to related topics. We

would have liked to have the space to show both the histor-.

ical development and the experimental or observational ba-

sis of the major idéas of each of the subdisciplines of biolo-

gy: we have compromised by emphasizing these

approaches only in certain parts of the book. Microbial ge-

netics and the molecular biology of the gene were selected

as topics for a more detailed historical treatment, and we

hope that this will impart some sense of the adventure of

“doing” science. The experimental evidence underlying

current knowledge is scattered throughout the text—see

especially Chapter 8 (Photosynthesis), pter 11 (Nudeic -

Acids as the Genetic Material), Chapter 16.(Plant
ment), Chapter 21 (Animal Da-nhm NI!CI\IM 31
(Origins).

A review oihunduduofcumuuwneswwedﬂme
is no single order of presentation of biological material that *
meets the needs of all teaching situations. Indeed, we had
u'unordisagremuubmtuqumnngofdupmmﬂn
book, and both of us have presented a number of topics in
sequences different from those we use in our own teach-
ing. But, as a result, all the chapters are written ir. a way
that will allow instructors to select their own favored path
through the material. Within the six different parts of the
book, many of the chapters do build upon previous chap-
ters in the same part to allow a more comprehensive devel-
opment of the material. Throughout the book, numerous
cross-references direct the yeader to helpful information
elsewhere.

Chapter 1 gives a brief overview of the history of our
planet and then considers the nature of science, and of biol-
ogy as a particular science, A few fundamental terms and
concepts, referred to throughout the book, are introduced
here.

Part I, The Cell, bepmm&mmtmduﬂiunhnﬂm
principles of chemistry that"are essential for an understand-

ing of general biology. T\ selection of chemical topics is
strictly limited to those used explicitly in this book. The

structures and functions of prokaryotic and eukaryotic cells
and of their membranes are treated thoroughly. The last

three chapters of Part [ introduce the basic concepts of en=)

ergy and enzymes and develop them to provide a thorough
background in bicenergetics.

Part I, Information and Heredity, introduces chromo-
somes, nuclear division, genetics, and molecular biology,
concluding with considerations of cell differentiation and
immunobiology. The imaterial in Part II requires only the
chapters on elementary chemistry as background. Mende-
lian genetics is presented before microbial and molecular
genetics, but the chapters could be uud in d:tfermt se-
quences without difficulty.

In accordance with the wishes of a majority of instruc-
tors, animal physiology is presented separately from plant
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and fungal physiology in Part I1I, Multicellular Life. Part III
begins with a chapter that introduces the general aspects of
multicellularity and provides an overview of the fungal,
plant, and animal kingdoms to orient the student. Those
instrugtors who wish to teach individual plant and fungal
: rs together with the corresponding animal chapters
‘will find it easy to do so. Part llI focuses on such topics as

“reproduction, development, transport, nutrition and diges-

ic balance and excretion.

Integration and Behavior, deals first with ani-
mal hormones, neurabiology, sensory systems, and mus-
"cles and other effectors. Building ‘on this material, it pro-
ceeds to a consideration of animal behavior, with a

concluding emphasis on social behavior.

Part V, The Diversity of Life, begins with an essay on
paleobiology and the origin of life, followed by an introduc-
tion to the principles of taxonomy and phylogeny. The bulk
of Part V consists of chapters on the major groups of organ-
isms, emphasizing the richness of living things— their evo-
lution, structure, physiology, and life cycles. Some courses
treat the diversity of life before the topics we have covered
in Parts Il and TV, Part V can readily be used in this man-
ner. ; !

 Part VI, The Strategy of Evolution, deals with mecha-
nisms of evolution, speciation, and ecology, approached
from both population and community viewpoints. The
book concludes with a chapter on biogeography. As with
Part V. the material in Part VI can easily be taught garlier in
the course if the instructor so desires.

" An enormous amount of effort has been invested in
creating or selecting over 1000 illustrations for this book. In
writing captions for them we have opted in many cases for
a thorough discussion, in the belief that only a very clear
understanding of the figures will aid comprehension of
concepts. Because the main concepts in the book are pre-

_ sented in figures and captions as well as in the text, stu-

dents with a visual orientation should find this book ap-
pealing. ' :

Previews, Summaries, Readings, and Study Questions
are incorporated into each chapter to help students master
the material.‘Dozens of concept boxes occur throughout the
book, enriching the basic textual material. Great care was
given to making both the glossary and index’ functional
tools. A comprehensive Student Study Guide and Instruc-
tor's Manual —both prepared by a small team of biologists
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" assembled by PS. Associates—accompany this book, and

120 Transparency Masters selected from the line artin the
text are available to adopters. - ¥
We have been fortunate in having had undir
cess to written material and illustrations in the bodk
Earth, Second Edition, by E. O. Wilson, T. Eisn
Briggs, R. E. Dickerson, R. L. Metzenberg, R..E
M. Susman, and W. E. Boggs (Sinauer
Most of these authors have also served as manuscript re-
viewers for our book. g . e
Many scientists contributed, as reviewers; to the devel-
opment of this book. Their help was invaluable, for the

o e

breadth of material dealt with here far exceeds the range of .~

our personal expertise. The reviewers have helped weed
ouit inaccuracies and misconceptions and have helped us to
organize the material both to facilitate student understand-
ing and to bring the treatment into line with current think-
ing by leading investigators. Thiose who participated in the
reviewing process are listed at the end of this Preface. To all
we extend our warmest thanks for their time, care, and {in
most cases) tolerance. Without their help this book would
be a different one, and an inferior one. In particular we
thank Nancy Clark, Preston Cloud, Mark Dubin, Robert
May, Robert Metzenberg, David Shappirio, and David

‘Woodruff for reviews of exceptional thoroughness and for
_ providing highly detailed and explicit recommendations
“for improvement. Jean DeSaix read the entire manuscript,

lending continuity to the effort.

We have enjoyed working with the personnel of Si-
nauer Associates Inc. and Willard Grant Press. Andy Si-
nauer and Carl May contributed in numerous ways. They
read and edited key chapters for clarity and accessibility to
beginning students, ferreting out ambiguities invisible to
us. Their influence is also reflected in topic and illustration
selection in many parts of the book.

November 10, 1982

WILLIAM K. PURVES
Claremont, California

GORDON H. ORIANS
Seattle, Washington
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