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PREFACLE

Preparing this second edition of Biology has been an exciting task — a
chance to bring in new ideas, incorporate biological discoveries of the last
few years, and make material easier to understand by rewriting, redrawing,
and finding new photographs. Despite these opportunities, many pitfalls
gape for the unwary authors of a new edition. Our first impulse was to
start from scratch. But our editors and users kept us in check with
frequent reminders that the idea was to revise, and not to destroy what
people liked in the first edition.

Although it is a relatively small part of preparing a new edition,
recording the advances of the last few years’ research is the greatest thrill.
How exciting it is to report that we now know the nucleotide sequences of
dozens of genes, when we remember hours spent listening to chemists vi
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explain why it was unlikely that anyone would analyze the nucleotide
sequence of a DNA or RNA molecule in our lifetimes!

The temptation to add large quantities of new material which “should
be in the book” can mean that each new edition is longer than its prede-
cessor, to the deep distress of users whose academic calendars were too
short to include all the material in the first edition. Deciding what to delete
to make way for new material is seldom easy, but we have goaded each
other on to the disagreeable task and this book contains no more text than
the first edition.

Teachers often greet new editions of their favorite textbooks with some
dread: a new edition means the drudgery of updating the now-obsolete
reading lists and handouts used with the older version. To save most of this
labor, the Instructor’s Manual provides a detailed list showing the new
location of all the material in the first edition, as well as identifying mate-
rial added or deleted. Here we mention only the major changes in content
and organization.

First, there are three new chapters:

Chapter 6, “Energy and Living Cells,” summarizes the basics of ener-
getics that a student needs for the chapters on respiration and photo-
synthesis, and, we hope, removes some of the pain from the study of these
two difficult chapters.

Chapter 18, “Evolution and Reproduction,” introduces some new ma-
terial and pulls together discussions of the evolutionary origin of different
reproductive systems, which were scattered in various places in the first
edition.

Chapter 34, “Defenses Against Disease,” is largely an introduction to
immunology, much expanded (and, of course, updated) from the coverage
in the first edition.

In addition, the kingdom Protista now has a chapter all to itself.

Second, several chapters have disappeared. Most of these are from the
part of the book on ecology and evolution. Most users of the first edition
did not have time for all of these chapters. Rather than see many chapters
unused, we have tried to cut out the less-essential or repetitive material,
and have merged the more interesting and important topics from the
deleted chapters into those that remain. Parts of the chapter on commu-
nities have been merged into Chapter 43, “Biomes,” and Chapter 44,
“Ecosystems,” and sections from other chapters have been moved forward
into the Parts on plant or animal biology. We have also combined the two
chapters on animal transport systems with the chapter on
thermoregulation.

Third, the chapters on evolution are now placed nearer the front of
the book, immediately after the related topics of molecular biology and
genetics, because many users taught the topics in this order in their
courses. Our choice of chapter order may not matter much; biology is
thoroughly web-like, and anything is easier to understand when you al-
ready know everything else. As far as we know, all users of the first edition
reordered the chapters to some extent in their teaching. The feedback we
received confirms that the chapters are independent enough to be taught in
various orders, according to teachers’ preferences.



The running glossary and cross references to sections in other chap-
ters are especially useful when the chapters are taught in a different order
from that in the book. In this edition, we have incorporated more of the
running glossary into the text to avoid what many users felt were too many
footnotes; as before, the terms in the running glossary are indicated by
asterisks. The text is again divided into short, numbered sections for easy
identification, and we have now added subheadings to make an easier-to-
follow outline. Many of the first edition’s lettered sections are now subsec-
tions, so that the number of lettered sections is smaller. The extensive
index/glossary of course remains, for we anticipate that this will be used as
a reference book as well as a textbook.

All the main features of the first edition are still present — each
chapter contains a summary, objectives, a self-quiz, questions for discus-
sion, and a list of references and further reading. We have moved the
objectives to the end of the chapters; we find that many students are
intimidated if they read objectives with a lot of long, unfamiliar words
before they start a chapter; they tend to skip the objectives and they may or
may not remember to study the objectives after they have read the chapter.
If students come to the objectives affer reading the text for the first time,
they find that they can already do most of the objectives but must go back
and read a little more carefully to master the others before they are ready to
tackle the self-quiz. Students with stronger backgrounds and vocabularies
will find it worthwhile to skim the objectives before reading the chapter so
that they know what to look for in the chapter. Having chosen to place the
objectives at the back, we have rewritten the introductions to the chapters
with special attention to preparing the students for the material in the
chapter.

Objectives are a list of things so important that each student is re-
quired to know or do them in order to pass the course. The lists we provide
are our attempt to point out important and well-established concepts and
vocabulary and necessary skills. We do not include in the objectives con-
jectural material or much detail, even though we feel that it is worth
presenting this material in the text of the chapter for the sake of back-
ground, completeness, or current interest. New teachers are reminded that
they will often disagree with our selections, and should alter the list of
objectives to suit their own courses. A more detailed discussion of the
preparation and use of objectives is included in the Instructor’s Manual.

The self-quiz permits students to test their mastery of some of the
more important objectives; answers are in the back of the book. There is
not enough space to test all objectives exhaustively, and students should
treat the list of objectives itself as an essay-type examination.

The questions for discussion should not be treated as part of the self-
quiz. They are just what their name implies: questions to bat around in
discussion groups or over lunch. Students should be able to work out the
answers to some of them from the information in the chapter. However,
many are unanswerable — questions that researchers are addressing today,
questions that have puzzled people for centuries, or questions of ethics or
opinion that we must all answer for ourselves.

The suggested readings offer great variety. They include original work
referred to in the text or figures, reference books that we find reliable,
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bedtime reading with a biological slant, and works that approach difficult
material from a different viewpoint.

At the behest of the United States Metric Association, we use the
spellings “litre” and “metre” (instead of “meter” and “liter”), as used by
scientists of all nations and by international businesses. We have also
adopted the term “bisphosphate” now used by biochemists in place of
“diphosphate” to indicate sugars with two phosphate groups, and have
replaced the terms “blue-green algae” and ‘“cyanophytes” with the in-
creasingly favored “blue-green bacteria” and “cyanobacteria.”

Possibly the greatest strength of this book is that it has been read and
criticized by literally hundreds of biology students, teaching assistants, and
experienced teachers of introductory biology. With the benefit of their
experience to add to our own, we have identified difficult areas, devoted
more space to them than is usual and, we hope, helped students over the
conceptual hurdles involved. We hope this book presents biology as the
fascinating and human subject that we ourselves enjoy so much.

KAREN ARMS

PameLa S. Camp
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