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BIOLOGY

Wild horses gallop across the Patagonian plains of South America’s Argentine coast
at the foot of the Fitzroy Mountains. In 1832, Charles Darwin came here aboard the
HMS Beagle, captained by Robert Fitzroy. During his 5-year, around-the-world
voyage on the Beagle, Darwin gathered data that would later support his theory of
evolution.

Much has been learned since Darwin’s day about the 65-million-year evolution of
the horse, which began with amuch smaller ancestor that had many toes and teeth with
low crowns. As grasslands replaced a forestlike environment, the horse evolved into
amuch larger animal with fewer toes and teeth with high crowns. Today, the horse has
only one toe and is highly adapted for running fast and far, allowing it to seek new
sources of food and water when needed.
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PEBLLESHERIS 'NOTE TO
THE - INSTRUCTOR

‘Binding Options and
Recycled Paper

Biology—in all its numerous binding options
(listed here)—is printed on recycled paper
stock. All of its ancillaries, as well as all
advertising pieces will be printed on recycled
paper, subject to market availability.

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

Kevin Kane
Executive Editor
Life Sciences

) TR T .



BRILF CONTENTS

1 A View of Life 1
2 The Scientific Method 14
PART 1
The Cell 23
3 Basic Chemistry 24
4 The Chemistry of Life 41
5 Cell Structure and Function 60
6 Membrane Structure and Function 84
i Cellular Energy 104
8 Photosynthesis 121
9 Glycolysis and Cellular Respiration 137
PART 2
Genetic Basis of Life 153
10 Cell Reproduction: Binary Fission and
Mitosis 154
11  Cell Reproduction: Meiosis 169
12 Mendelian Patterns of Inheritance 182
13  Chromosomes and Genes 196
14  Human Genetics 215
15 DNA: The Genetic Material 234
16  Gene Activity 248
17  Regulation of Gene Activity 264
18 Recombinant DNA and

Biotechnology 278

PART 3

PART 5

19
20
21
22
23
24

26
27
28

Evolution and Diversity 297

Darwin and Evolution 298

Genetics in Evolution 315
Speciation in Evolution 331

Origin of Life 353

Viruses and Monera 365

Protists and Fungi 379

Plant Diversity 396

Animals: Sponges to Roundworms 415
Animals: Mollusks to Chordates 429
Vertebrate Diversity and Human
Evolution 447

PART 4

29
30
31
32

Plant Structure and Function 473

Plant Structure 474

Nutrition and Transport in Plants 494
Reproduction in Plants 507

Growth and Development in Plants 522

vi

Animal Structure and Function 537

33 Animal Organization and
Homeostasis 538

34  Circulatory System 552

35  Lymphatic System and Immunity 572

36  Digestive System and Nutrition 587

37  Respiratory System 606

38  Excretory System 619

39  Nervous System 633

40  Sense Organs 652

41  Musculoskeletal System 664

42  Endocrine System 676

43  Reproduction in Animals 694

44  Development in Animals 711
PART 6

Behavior and Ecology 729

45  Animal Behavior 730

46  Ecology of Populations 744

47  Interactions within Communities 754

48  The Biosphere 765

49  Ecosystems: The Flow of Energy and the

Cycling of Materials 780
50  Environmental Concerns 792



READINGS

BOXED READINGS OF GENERAL INTEREST

HOW DO YOU DO THAT?

Classification of Organisms 4

Science and Social Responsibility 19

Acid Deposition 37

Wheat 46

Cell Biology: Technology and Techniques 62

Chambered Nautilus 95

Photosynthesis—A Historical Perspective 126

What’s in a Chromosome? 158

Pangenesis 177

Active Y Chromosomes and Inactive X
Chromosomes: The Functions of Sex
Chromosomes in Body Cells 220

Detecting Birth Defects 226

Aspects of DNA Replication 242

Totipotency of Differentiated Cells 266

The Discovery of Plasmid and Viral
Vectors 282

Polymerase Chain Reaction 285

Alfred Russel Wallace 308

The Hardy-Weinberg Equation 319

The Gaia Hypothesis 359

Antibiotics and Antiviral Drugs 370

The Living Library of Plants 412

Evolutionary Relationships among the
Protostomes 437

More about Eve and Our Ancestors 468

Paper Is Secondary Xylem 488

Coevolution of Plants and Their Pollinators 518

Plant Growth Regulators 524

William Harvey 560

Cardiovascular Disease 566

The Risk of Smoking and Benefits of
Quitting 615

Five Drugs of Abuse 648

Picturing the Effects of Noise 661

Anabolic Steroid Use 688

Lyme Disease, a Parasitic Infection 760

The Urgency of Tropical Conservation 776

XV

How Do You Use Radioactive Isotopes to
Detect Macromolecule Synthesis? 55
How Do You Take a DNA Fingerprint? 291

How Do You Date Fossils? 345
How Do You Tell What a Tree Has Been
Through? 487
How Do You Test for an HIV Infection? 581
How Do You Do Hemodialysis? 629
How Do You Track an Animal in
the Wild? 737



THE BIOLOGY LEARNING SYSTEM

Basic Chemistry

3

Behavioral Objectives

Your study of this chapier will be complete when you can

1. name and describe the subatomic particles of an atom
indicating which one accounts for the occurrence of
isatopes.

2. describe and discuss the energy levels (electron shells) of
an stom, including the orbitals of the first 2 levels:

3. draw s simplifie

atomic structure of any atom with an
atomic number less than 20;

4. distinguish between fonic and covalent reactions, and draw
representative atomic structures for ionic and covalent
molecules:

. tell which atom has been reduced and which has been
oxidized in a particular reaction:

6. describe the che

sperties of water. and explain their

. describe the pH scale, and state
nce of buffers

Concept Summaries

Each chapter begins with a list of behavioral objectives designed to help
students identify the major concepts of the chapter. Their study of the
chapter is complete when they can satisfy these objectives.

Text Line Art

Graphic diagrams placed within textual passages help clarify difficult
concepts and enhance learning.

AVE YOU THANKED A GREEN PLANT
TODAY? Plants dominate our environment
but most of us spend little time thinkin
the various services they perform for us snd
for all living things. Chief among these is their
ability to carry on photosynthesis, during which
they use sunlight (photo) s & source of solar energy (0 produce
food (synthesis)

that may feed on
indicactly, on f00d pr

* == Bl

d by phatosynthesis is not only
the ultinvate source of food for

nerg

is. Nearly all living thing

ynthes;

dependent an
At one 1
sccumulated

This niatier becan

t of photosynihesis

At the ends of major sections within each chapter, concept summaries
briefly highlight key concepts in the section, helping students focus their

study efforts on the basics.

Bold-Faced Key Terms

Sunlight

Photosynthesis is an

scribed in terms of its energy )
B wavelength. The energy content of photons is inversely propor
tional wavelength of the particular type of radiation; that i

short-wavelengih radiation has photons of o higher energy content

content and it ngth. The energy comes in disc
called photon in other words, you can think of radiation as
photons that travel in waves

than long-wavelength radiation. High-energy photons, such as
those of short-wavelength ltraviolet radiation, are dangerous ©

itis the part of the spectrum

ee.) Photons of visible Tight have just the right

amount of energy to promote electrons (o i higher electron shell in
atoms without harming cells

We have mentioned previously that only about 424 of the

Important terms are boldfaced and defined on first mention.

solar radiation-that hits the earth’s atmosphere ever reaches the

surface, and most of this radiation is within the visible-light range

The Cell




and the wbscquent sympionns of Huntngon disease. Reseanchers
e okl for chenicabs hatcan blosk quinolinic acid s action or

Practice Problems 1*

1. Both & man ang 8 woman s heterarygaus lor
Geease VWhat b the chances that any hivs
oM 1 them will have Tay-Sachs divesse?
A who & hetercripous b Himimgton desese
FepeOOuCe with & normal woman. What am
Shiicns the chik i eve Hmanghon acase Niat

3 AdeMs PEU, bt nmih paren s PRU W
of the parets
4 A child has neutoﬂuunuwms The mother appesrs
normal What i the genatype of the fathar?

“Amewers s Practice Froblems apgres i appendis 11

Polygenic Inheritance

A discused i the previous chapter. 2 o more sets of alleles can
aflct the same it smotine in 4 sdditive Lashion. Poly pezic
enberitance causes the disttsbuiion of phenotypes accorndu 1 8
bell-duaped curve. with ment undiy by exhibiting the average
phenonype (fig. 149) The mere gence that comrol the 1, the
move comtiamos the disribution

Skin Color

st how miany s of alleles ¢ it entor i ot knowa. but
arange in calars can be explaine e sty af 3 or even 2 pain,
Hlack = AR

Dak = AATD or Aublh
Medium beown = Aulth o AADb or aulll
L o walth

w

When ablack person has chuldren with s whie person the cuklren
binve medismn-brows wkin but 3 wxstiun-beown wdivdualy can

e bron persan reprraduces with 3 while e, the very
darkest nutividhial perssabie & medinn-hervwe, bt & swhite ctuld bs
by passible (tig. 14,10).

Behavioral Inheritance
15 behavior prumarily inher)

by enviramental

Readings

Throughout Biology, se-
lected readings reinforce
major concepts in the book.
Most readings are written
by the author, but a few are
excerpted from popular
magazines. A reading may
provide insight into the
process of science or show
how a particular kind of
scientific knowledge is
applicable to the students’
everyday lives.

Study Questions

Tl wrat happes

Objective Questions
'

sscondary cel wal
v one may d:sap-

butween cells that
toplasm 10 st

win edics aro

i commnon than ko sy other beother amd sister
T tsdies have been codacted W e W whal extend
Betuviorn i interitod. It has heen found hat (asemal twins iaised
i the s o svvmen are o reumarkably atalas an befayior
wheress adentical it Tl scparately are ometitEs fcmat
ably similar o campie. (nkar Moty was racd 153 Catholc by
pramdimeatier  Nazs Germanry. Jack Yl was caned by hia

Gienetis Wasia of Lite

Practice Problems

Practice problems at the end of passages in the genetics
chapters help students master basic genetic quantifica-

tions. Answers to these problems are in appendix D.

-«n.c.a,. it 10 the underlying blosd veusel, Thess swirtace

v o ponetin
& tgh juctiom. where plassma membranc proteiny actually attach
0 e e, proeciag o sippe ke e, These 2 2 unctvons
et streaugth 3 ot 10 the ceths. I addition, there
type of junction that allaws cells fo compmunicate. A gap junction
s fomied when 2 dentical plasi membranc channcls join. The

Agap
Junction lends suength - the cells, but it alvo allows small
molecules and 10ms to pass between then

ATI T of these junctions are obwerveid between cells that
Tie the Tumen (cavity) of the small intestine. These celly pump the
prosducts of digessian o of Whe intestinal bumen and then depost
them bn the blood. The presence of tight junctions. be particular
s that the digestion products st enter the cells Tight
penctinns Mlso estrict the Weral mevement of proteies i the
Pl memihanc. allowing the wrtace tacing the hmen of the
vesting 10 mamtin & Gl e of protcns han doey the

p contain

[T ——————
il tghe et i s alow smal ol s 0 pas
firmn ome cell o the otber

Plant Cells

T plant tissues. the cytwplasm of neighborng cells can be con
nected by umerous narrow channcls that fuass through he cell
wall. These chancls are bounded by plasma membrane and
contain cytoplasmic strands. called plasmodesmats, plus a tightly
onstricted tubular portion of codoplasic reticulun. Plasxdes

e cells (fig. 6.47),

5 el v of Gl e
ool ekl o o foum e el

Membrane Suucture sl Function

Chapter Summaries

At the end of each chapter is a summary. This listing of
important points should help students more readily iden-
tify important concepts and better facilitate their learning
of chapter content.

The Biology Learning System

These questions appear at
the end of each chapter.
They call for specific, short
essay answers that chal-
lenge students’ mastery of
the chapter’s basic concepts.

Objective Questions

02 The Cell

Multiple-choice questions
at the end of each chapter
test basic recall of the
chapter’s key points. The
answers to the objective
questions are listed in ap-
pendix D.

Selected Key Terms

Concepts and Critical Thinking

These end-of-chapter questions require students to apply
the chapter’s basic concepts to biological concerns.
Writing the answers to these or the Study Questions
fulfills any Writing-Across-the-Curriculum requirement.

A selected list of bold-
faced, key terms from the
chapter appears at the end
of each chapter. Each term
is accompanied by its pho-
netic spelling and a page
number indicating where
the term is introduced and
defined in the chapter.

Critical Thinking
Case Studies

Concepts and Critical Thinking

: pathways wre
 and thereby demon
ot Iving things

Each part ends with a case
study designed to help stu-
dents think critically by par-
ticipating in the process
of science. At many institu-
tions, instructors are en-
couraged to develop the
writing skills of their stu-
dents. Insuch cases, instruc-
tors could require students
to write out their answers to
the questions in each case
study. Suggested answers
for each of these questions
appear in the Instructor’s
Manual for the text.

ool (méaok-< ot

CRITICAL THINKING CASE STUDY

Gtycotysis and Cellubs Respittion 151

Further Readings

A list of readings at the end of each part suggests references
that can be used for further study of topics covered in the
chapters of that part. The items listed in this section were
carefully chosen for readability and accessibility.

xvii



FREFALE

Biology is an introductory college text that covers the basic concepts
and principles of general biology. While the text is clear and straight-
forward enough to be read by liberal arts students, it is also compre-
hensive and authoritative, so it can just as easily be read by science
majors. The text strives to use other forms of life, in addition to
humans, as examples, making frequent reference to plants and
invertebrates. The text takes a hierarchical approach, proceeding
from the chemistry of the cell up to the organization of the biosphere.

Science Process and
Critical Thinking

Biology stresses the process of science in many ways. Chapter 2 is
entirely devoted to describing the scientific method with examples.
And throughout the text, experiments that have led us to our present
level of knowledge are described. New to this edition are the “How
Do You Do That?” boxes, which help to emphasize technological
literacy. The boxes are meant to take the mystery out of laboratory
procedures and show students that everyone is capable of utilizing
the methods by which data are collected.

Understanding the concepts of biology and engaging in
the process of science encourages one to think critically. New to
this edition, each chapter ends with a list of the major concepts
within the chapter and asks critical thinking questions based on
those concepts. Those questions allow students to see that thinking
conceptually leads to predictions and deductions concerning par-
ticular aspects of biology. Suggested answers to the end-of-chapter
critical thinking questions appear in appendix D. Each major part
in the text ends with a critical thinking case study. As before, the
case studies were written by Dr. Robert Allen and myself. They
provide students with an opportunity to use scientific methodology
as they think critically. Suggested answers to the case study
questions appear in the Instructor’s Manual for the text.

Writing Across the Curriculum

Students need a chance to practice their writing skills and at the
same time test their ability to fulfill the behavioral objectives that

Xviii

begin each chapter. This is provided by the “Writing Across the
Curriculum Study Questions” at the close of the chapter, which is
based on an educational approach to improving the skills of
students. Instructors who have their students write out the answers
to the study questions and critical thinking questions will have
answered the challenge of this new approach.

The objective questions prepare students to take examina-
tions that contain recall-based questions. These, too, have been
improved, and instructors will appreciate the addition of questions
that require students to complete and/or label diagrams.

Organization of the Text

Each chapter in Biology introduces particular concepts and de-
scribes biological experiments that have contributed to our present
level of knowledge. As in the third edition, the chapters are of a
suitable length to be read in one sitting. A new chapter on animal
organization and homeostasis has been added to part 5. This
chapter includes a discussion of animal tissues. The text has the
following parts, which have been revised as discussed.

Introduction .
Chapter 1, which concerns the characteristics of life and intro-
duces important biological concepts, was completely rewritten to
increase student interest. The chapter shows that the unity of life
is due to descent from a common ancestor and that diversity is due
to adaptations to particular ways of life in an ecosystem.
Chapter 2 thoroughly explains scientific methods and
gives examples of both experimental and observational biological
research. The biological understanding of the word theory is also
fully explained.

Part 1 The Cell

Part 1 concerns cell structure and function including energy me-
tabolism. Membrane protein diversity is more thoroughly dis-
cussed and illustrated in this edition. The first of the 3 chapters
devoted to energetics gives an overview. Instructors can use just
this one chapter or proceed on to cellular respiration and/or
photosynthesis.



Part 2 Genetic Basis of Life

There is a strong historical emphasis in this part, but practical
aspects are not neglected. Students are given an opportunity to test
their ability to do problems as they proceed. New advances in the
field of genetics appear daily, and this part has been thoroughly
updated to reflect our changing knowledge. The very latest that is
known about human genetic disorders is included. The biotechnol-
ogy chapter includes a discussion of new techniques in gene
therapy in humans and the human genome project. The presenta-
tion is at an appropriate level for the beginning student.

Part 3 Evolution and Diversity

The evolution chapters were completely reorganized and rewritten
with the valuable help of many instructors and scholars who
specialize in this area. The geological time scale was completely
updated. Chapter 22, concerning the origin of life, was also
rewritten and now includes several hypotheses on this topic. The
diversity chapters were revised and the most up-to-date classifica-
tion system is used. Instructors will appreciate a new expanded
table that compares the major features of the plant divisions.

Part 4 Plant Structure and Function

Four chapters are devoted to flowering plant anatomy and physi-
ology. The first chapter provides a foundation for the others on
nutrition and transport, reproduction, and growth and develop-
ment.

Part 5 Animal Structure and Function

This part begins with a new chapter on animal organization and
homeostasis. There is a discussion of animal tissues and organ
systems before homeostasis is discussed in some detail. The
comparative section that begins each of the animal physiology
chapters has been rewritten for clarity and improvement. A new
extended section on AIDS is included in the reproduction chapter.

Part 6 Behavior and Ecology

A new animal behavior chapter takes a more modern approach to
this topic. The ecology chapters have a logical sequence from
populations to communities to the biosphere. Environmental con-
cerns are emphasized in the last 2 chapters. Some instructors may
wish to begin the year’s work with this part, which is certainly a
workable alternative.

Aids to the Reader

Biology was written so that students can enjoy, appreciate, and
come to understand the concepts of biology and the scientific
process. The following text features are especially designed to
assist student learning.

Text Introduction

The introduction section (chapters 1 and 2) lays a foundation upon
which the rest of the text depends. The first chapter reviews the
characteristics of life and presents the fundamental concepts of

Preface

biology. The second chapter explains the scientific process in
detail and gives examples of studies done by biologists. Various
other experiments are described throughout the text.

Study Objectives

Each chapter begins with a list of objectives designed to guide
students as they study the chapter. Their study of the chapter is
complete when they can satisfy these objectives, therefore, they
help students prepare for an examination.

Boxed Readings

Throughout Biology, selected boxed readings reinforce major
concepts in the book. Most readings are of general interest and
heighten student involvement by expanding on a topic discussed in
the chapter.

“How Do You Do That?”’ Boxes

New to this edition are the “How Do You Do That?” boxes, which
describe laboratory methods. They are designed to take the mys-
tery out of the manner in which biological data are collected.

Drawings, Photographs, and Tables

The drawings, photographs, and tables in Biology have been
designed to help students learn basic biological concepts as well as
the specific content of the chapters, and are consistent with
multicultural educational goals. Often it is easier to understand a
given process by studying adrawing, especially when it is carefully
coordinated with the text, as is the case here. The photographs were
selected not only to please the eye but also to emphasize specific
points in the text. The tables summarize and list important informa-
tion, making it readily available for efficient study.

Chapter Summaries

The summary is a numbered series of statements that follow the
organization of the chapter. The summary helps students identify
the concepts of the chapter and facilitates their learning of chapter
content.

Chapter Questions

Three kinds of questions—study questions, objective questions,
and critical thinking questions—appear at the close of each chap-
ter. They allow students to test their ability to fulfill the study
objectives. Writing across the curriculum recognizes that students
need an opportunity to practice writing in all courses. The study
questions review the chapter, and their sequence follows that of the
chapter. When students write out the answers to the study ques-
tions, they are writing while studying biology. The critical thinking
questions are based on biological concepts that pertain to the
chapter. They show that knowledge of a biological concept allows
one to reason about some particular aspect of biology. Writing out
the answers to the critical thinking questions also fulfills any
writing across the curriculum requirements. The objective ques-
tions allow students to test their ability to answer recall-based,
multiple choice questions. The objective questions have been

Xix



expanded in this edition to include questions that require the
completing or labeling of diagrams. Answers to the objective
questions and critical thinking questions appear in appendix D.

Selected Key Terms

Each chapter ends with a selected key term list. Key terms are
boldfaced in the chapter, defined in context, and also appear in the
glossary. Especially significant key terms appear in the selected
key term list. Each term is accompanied by its phonetic spelling
and is referenced to the page on which it is introduced and defined.

Further Readings

The list of readings at the end of each part suggests references that
can be used for further study of the topics covered in the chapters
of that part. The items listed in this section were carefully chosen
for readability and accessibility.

Critical Thinking Case Studies

Each part ends with a case study designed to help students think
critically by participating in the process of science. At many
institutions, instructors are encouraged to develop the writing
skills of their students. In such cases, instructors could require
students to write out their answers to the questions in each case
study. Suggested answers for each of these questions appear in the
Instructor’s Manual.

Glossary

The glossary contains the terms that are boldfaced in the text. Many
of the glossary entries are accompanied by a phonetic spelling and
adefinition, and each is referenced to the page on which it was first
introduced and defined in the text.

Preface



ADDITIONAL

Instructor’s Manual/Test Item File

Revised by Jean Helgeson, the Instructor’s Manual/Test Item File
is designed to assist instructors as they plan and prepare for classes
using Biology. For each chapter in the text, the Instructor’s Manual
provides a chapter outline, key terms, an extended lecture outline,
enrichment ideas, and a listing of selected films. The Test Item File
contains approximately 40 multiple choice, true/false, and critical
thinking essay questions per text chapter.

Suggested answers for the critical thinking case studies
that appear at the end of each part in the text are placed at the end
of the corresponding parts in the Instructor’s Manual.

In addition, the Instructor’s Manual includes an answer
key for the Critical Thinking Case Study Workbook by Robert
Allen, along with listings of the transparencies and micrograph
slides available to instructors using Biology, fourth edition.

Student Study Guide

The Student Study Guide that accompanies the text was revised by
Jay Templin. For each text chapter, there is a corresponding study
guide chapter that includes a list of study objectives, a chapter
review, vocabulary terms that are page-referenced to the text,
learning activities with text page references that correlate to the
study objectives and require students to apply textual information,
critical thinking questions, and chapter test questions with an
answer key providing the student immediate feedback.

Micrograph Slides

A boxed set of 99 slides includes all photomicrographs and
electron micrographs printed in the text.

Laboratory Manual

The Laboratory Manual that accompanies Biology was thoroughly
revised by Kenneth Kilborn and myself. Its 34 exercises provide
enough variety to meet the needs of a broad spectrum of class
designs. Student aids include a list of learning objectives at the
beginning of each exercise and numerous full-color illustrations
throughout. Each exercise includes an introduction, and ample
space is provided for students to record their observations as the lab

XXi
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proceeds. A laboratory review, consisting of a series of questions,
ends each exercise. Answers to the review questions are provided
in an appendix.

Customized Laboratory Manual

The Laboratory Manual’s 34 exercises are available as individual
“lab separates,” so instructors can custom-tailor the manual to their
particular course needs. The separates, which are published in one
color, can be individually selected at a greatly reduced price and
will be collated and bound by WeB on request.

Laboratory Resource Guide

Helpful and thorough information regarding each lab preparation
can be found in the Laboratory Resource Guide. Completely
revised by Kenneth Kilborn, the guide is designed to help instruc-
tors make the laboratory experience a more meaningful one for the
student. For handy reference, a list of suppliers is printed on the
inside front cover. The Resource Guide is now divided into 3 parts.
They are Laboratory Preparation and Instructions; Laboratory
Exercises and Expected Results; and Answers to the Laboratory
Review Questions.

Transparencies and Lecture Enrichment Kit

A full set of transparency acetates also accompanies the text. These
feature key illustrations from the text in both 2 and full color. They
are accompanied by a Lecture Enrichment Kit, which is a set of
lecture notes featuring additional high-interest information about
the pictured process or concept and not presented in the text.

Critical Thinking Case Study Workbook

Written by Robert Allen, this ancillary includes 30 additional
critical thinking case studies of the type found in the text. Like the
text case studies, they are designed to immerse students in the
“process of science” and challenge them to solve problems in the
same way biologists do. The case studies here are divided into 3
levels of difficulty (introductory, intermediate, and advanced) to
afford instructors greater choice and flexibility. An answer key is
printed in the Instructor’s Manual.



Extended Lecture Outline Software

This instructor software features extensive outlines 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 adopters,
upon request.

Biology Art Masters

A set of 150 art masters consisting of one-color line art with labels
can be used for additional transpaiencies or can be copied and used
for student hand-outs.

The 7 packages include the following titles: Cell Biology,
Genetics, Diversity, Plant Biology, Animal Biology, Ecology and
Behavior, and Evolution.

Adopters of Biology can order one or all 7 packages for free.

WCB TestPak with Enhanced QuizPak and
GradePak

W TestPak, a computerized testing service, provides instructions
with either a mail-in/call-in testing program or the complete test item
file on diskette for use with the IBM PC, Apple, or Macintosh
computer. WEB TestPak requires no programming experience.

W QuizPak, a part of TestPak, provides students with
true/false, multiple choice, and matching questions for each chap-
ter in the text. Using this portion of the program will help students
to prepare for examinations. Also included with the QuizPak is an
on-line testing option to allow professors to prepare tests for
students to take on the computer. The computer will automatically
grade the test and update a gradebook file.

W GradePak, also a part of TestPak, is a computerized
grade management system for instructors. This program tracks
student performance on examinations and assignments. It will
compute each student’s percentage and corresponding letter grade,
as well as the class average. Printouts can be made utilizing both
text and graphics.

Other Titles of Related Interest from
Wm. C. Brown Publishing

You Can Make a Difference

by Judith Getis

This short, inexpensive supplement offers students practical
guidelines for recycling, conserving 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 considerable challenges of a college
science course. It offers tips on how to take notes; how to
get the most out of laboratories; as well as how to over-
come science anxiety. The book’s unique design helps
students develop critical thinking skills, while facilitating
careful note-taking. (ISBN 0-697-14474-7)
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The Life Science Lexicon

by William N. Marchuk, Red Deer College

This portable, inexpensive reference helps introductory-level
students quickly master the vocabulary of the life sciences.
Not a dictionary, it carefully explains the rules of word
construction and derivation, in addition to giving complete
definitions 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, 2-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,
definition, and description in context. (ISBN 0-697-03069-5)

The Gundy-Weber Knowledge Map of the Human Body

by G. Craig Gundy, Weber State University

This 13-disk, Mac-Hypercard program is for use by instructors
and students alike. It features carefully prepared computer
graphics, animations, labeling exercises, self-tests, and
practice questions to help students examine the systems of
the human body. Contact your local Wm. C. Brown
representative or call 1-800-351-7671.

The Knowledge Map Diagrams
1. Introduction, Tissues, Integument System (0-697-13255-2)

Viruses, Bacteria, Eukaryotic Cells (0-697-13257-9)

Skeletal System (0-697-13258-7)

Muscle System (0-697-13259-5)

Nervous System (0-697-13260-9)

Special Senses (0-697-13261-7)

Endocrine System (0-697-13262-5)

Blood and the Lymphatic System (0-697-13263-3)
9. Cardiovascular System (0-697-13264-1)

10.  Respiratory System (0-697-13265-X)

11. Digestive System (0-697-13266-8)

12.  Urinary System (0-697-13267-6)

13.  Reproductive System (0-697-13268-4)

Demo—(0-697-13256-0)
Complete Package—(0-697-13269-2)
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GenPak: A Computer Assisted Guide to Genetics

by Tully Turney, Hampden-Sydney College

This Mac-Hypercard program features numerous interactive/
tutorial (problem-solving) exercises in Mendelian, molecu-
lar, and population genetics at the introductory level.
(ISBN 0-697-13760-0)
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