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. :§Ls authors, we are honored to play a key role in the instruction of
~  future generations of zoalagists, ecologists, wildlife managers, and

her life scientists. We undertook the revision for the seventh
“edition with this priwilege, and the responsibility for content in-
~tegrity, in mind.

The preparation of the seventh edition of Zoology involved
careful evaluation of the previous editions and the features thar
contributed to the understanding of zoology as an exciting and
dynamic scientific field. Our goal in preparing the seventh edition
of Zoolagy, as in previous editions, was to prepare an introductory
peneral zoology textbook that we believe is manageable in size and
adaprable to a variety of course formats. We have retained the
friendly, informative wriring style that has attracted instructors
and students to previous edirions.

The shorter format of previous editions was well received by
users as being less expensive and easily adapted to a one-semester
course format. The seventh edirion retains that format. The
shorter format does mean that some general biological topics were
climinared from the book. These chapters are, however, still avail-
able, along with numerous other resources, in an electronic format
on the book website and are free to adopters of the book. (Chap-
ters found online only are indicared in the Table of Contents by
an asterisk. )

CONTENT AND ORGANIZATION

We have maintained from the inception of this text that evolu-
tionary and ecological perspectives captivate students and are
fundamental to understanding the unifying principles of zoology.
These perspectives are incorporated into Zoology in a number of
ways. For example, animal structure and funcrion are considered
in the context of the environment, the animal phyla are described
in the context of their roles in ecosystems, and most of the
“Wildlife Alerts” that first appeared in the fourth edition, and
were expanded in the fifth and sixth editions, have been retained.
These boxed readings depict the plight of selected animal species
or hroader ecosystem issues relaring to preserving various animal
SpeCies.

We believe that the seventh edition of Zoology presents evo-
lution as an exciting and dynamic field of study—a field of study
that is vital for understanding all of biology. In addition, the con-
tinuing and expanding pseudoscientific attacks on biology make it
a necessity thar evolutionary concepts be presented clearly and
convincingly throughout the biology curricula. We have at-
tempted to do just that. Animal survey chaprers begin with an
“Evolutionary Perspective” and end with “Further Phylogenetic
Considerations.” These sections describe evolutionary relation-
ships within each phylum and evolutionary connections to ani-
mals of previous and following chaprers. Updated cladograms are
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stressed in the structu

To further explain and support evolutionary concepts, a sec-
ond set of themed boxed readings (in addition to “Wildlife
Alerts”) entitled “Evolutionary Insighrts” was added tw the sixth
edition and has been expanded in this new edition. These boxes
provide detailed examples of principles covered in a chaprer
and provide insight into how evolutionary biology works. For
example, chapter 4 includes a reading on big-cat biogeography
that illustrates how a variety of sources of evidence are used to
paint a picture of the history of one group of animals. Chapter 5
has a reading on the speciation of Darwin’s finches that illustrares
how and why speciation occurs. Other readings describe ideas re-
garding animal origins, the debartes that occur among taxonomists
who try to sort out evolutionary relationships within animal
groups, and the evolution of animal organ systems.

To help students understand that science is a process, not
just a body of facts, a new type of boxed reading has been added to
the seventh edition. These “How Do We Know" boxes highlight
research results that provide insight into biological processes. For
example, chapter 3 has a box entitled “How Do We Know About
the Function of Genes—Mutagenesis Screening!” This box dis-
cusses how biologists use mutations as a tool for investigating the
function of genes. Chapter 14 has a hox entitled “How Do We
Know about Spider Silk!™ This box discusses methaods for measur-
ing the tensile strength and elasticity of spider silk and the possi-
ble uses of engineered silk. The boxed readings in each chaprer are
listed following the table of convenrs.

Zoology is organized into three parts. Part One covers the
common life processes, including cell and tissue structure and
function, the genetic basis of evolution, and the evolutionary and
ecological principles that unify all life.

Part Two is the survey of protists and animals, emphasizing
evolutionary and ecological relationships, aspects of animal or-
ganization that unite major animal phyla, and animal adaptations.
All of the chapters in Part Two have been updated. The presenta-
tion of taxonomic principles in chaprer 7, and the taxonomic re-
lationships in chapters 8 through 22, have been carefully revised
and incorporate some of the flavor of the exciting changes occur-
ring in the ficld of taxonomy. You will see some of these changes
listed under “New to the Seventh Edition.” Cladograms have
been updated and, as in previous editions, full-color artwork, pho-
tographs, and lists of phylum characteristics are used to highlight
each phylum.

Part Three covers animal form and function using a compar-
ative approach. This approach includes descriptions and full-color
artwork that depict evolutionary changes in the structure and func-
tion of selected organ systems. Part Three includes an appropriate
balance berween invertebrate and vertebrate descriptions.
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ing are major additions to this edition.

Do We Know” boxes appear in most chapters. These
haxees provide insight into how biologists have arrived at
conclusions regarding a variety of biological processes.
volutionary Insights” boxes have been expanded into Part
_ ee. These boxes describe ideas regarding the evolution of
- animal organ systerns and processes.
All chaprers have been carefully edited. All chapter revisions
include minor to substantial changes in wording, artwork,
* phorographs, and content. The following chapters have
}substannal changes,
- # Chapter 4 has expanded coverage of molecular biology and
phylogeny.
Chapter 5 has expanded coverage of the role of mutations
in evolutionary change and documentation of sympatric
Speciation events.
Chapter 8 has been completely reorganized by the inclusion
of the most recent taxenomic relationships among protists as
revealed by molecular studies. A new figure has been devel-
oped that shows the tentative phylogeny of the protozoan-
like eukaryotes based on 185 tRNA sequence comparisons.
Chapter 11 has been revised to reflect the division of the as-
chelminths into lophotrochozoan and ecdysomoan groupings.
Chaprer 18 has updared taxonomy and coverage of the
evolurion of tetrapod limbs, including evidence from borh
paleontology and Hox studies.
Chaprer 19 now includes expanded coverage of amphibian
gkein glands and feeding.
Chaprer 20 includes updated taxonomy, an expanded
discussion of turtle navigation, and new information on
endangered turtles.
Chapter 21 has been revised to include more informartion
on the evolution of birds and feathered dinosaurs. It also
includes the latest information on feather development
and evolution. The new title of this chapter, “Birds: Rep-
tiles by Another Mame," reflects the content revisions
present in this chapter.
Chapter 22 has undergone major revision with the addi-
tion of a new section on human evolution. New informa-
tioti on the evolution of mammary glands is also included.
Chapter 23 includes new information on rhe funcrion of
vitamin [ in the skin, the molecular basis of ameboid
movement, and animal movement.
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n, chaprers on cell chemistry,
nbryology, and animal behavior—
v numerous boxed readings and pedagogical
elements—have been moved to the Online Learning
Center. This content-rich website is located at
www.mhhe.com/millerharley7e
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ple. We are grateful for the work of our colleagues at McGraw-Hill,
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to this rexthook: Marge Kemp, our Publisher, has helped shaped
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Zoologry from its earliest planning stages. Her wisdom and skill are ev-
ident in the seventh edition. Debra Henricks, Developmental Edi-
tor, worked with this textbook on the latest revision. We are grateful
for her skill in coordinating many of the tasks involved with pub-
lishing this edition of Zoology. Debra kept us on schedule and kept
the production moving in the plethora of directions that are nearly
unimaginable to us. April Southwood served as Project Manager for
this edirion. We appreciate her efficiency and organization. We also
thank Carrie Barker for proofreading the entire textbook.

Finally, but most importantly, we wish to extend apprecia-
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A. Miller lived with this text through many months of planning
and writing. She died suddenly two months before the first edition
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STEPHEN A. MILLER
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SUPPLEMENTARY MATERIALS

Zoology Online Learning Center
www.mhhe.com/millerharley7e
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The Zoology Online Leaming Center is also home o
the Essential Study Partner. This unigue learning tool
allows students to test their understanding of impor-
tant zoology concepts through the use of animations,
learning activities, quizzing, and interactive diagrams.

ENERGY AND ENZYMES:
LifFe's DriviNG AND ConTROLLING FORCES
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This convenient website takes studying to a whole
new level. Students will find multiple choice
quizzing, key term flashcards, web links, inrteractive
cladisrics exercizes, boxed readings, and more!

Instructors will appreciate a password-protected
Instructor’s Manual, Laboratory Resource Guide,
and access to all of the illustrations, photographs,
and tables from the rext organized by chapter in con-
venient PowerPoint files.
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Additional Chapters

The following chapters (not printed in the text) are

available in PDF format:

Chapter 30: The Chemical Basis of Animal Life

Chapter 31: Energy and Enzymes: Life's Driving and
Controlling Forces

Chapter 32: How Animals Harvest Energy Stored in
Nutrients

Chapter 33: Embryology

Chapter 34: Animal Behavior
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Instructor’s Manual

Instructors will find lecture outlines and enrichment, teaching
sugpestions, and sugeested readings for each chaprer. The In-
structor’s Manual can be accessed via the password-protected
portion of the Zoology Online Learning Center as well as the
Instructor’s Testing & Resource CD-ROM. (Prepared by Jim
Goerze, Laredo Commumity College. )

Instructor’s Testing & Resource

CD-ROM

This cross-platform CD-ROM includes an Instructor's Manual
and test bank utilizing McGraw-Hill's EZ Test software. EZ Test
is a flexible and easy-to-use electronic testing program that al-
lows instructors to create tests in a wide variery of question types.
Instrucrors may use the test questions provided by McGraw-Hill,
add their own questions, create multiple versions of a test, and
export tests for use with course management systems such as
Weh(CT, BlackBoard, or PageOut.

General Zoology Laboratory Manual

Fifth Edition, by Stephen A. Miller, is an excellent corollary to
the text. This laboratory manual includes phorographs and
illustrations, acrivities on the scientific merhod, cladistics,
ecological and evolutionary principles, and animal strucrure
and function. A Laboratory Resource Guide with information
on materials and procedures as well as answers to worksheer
questions accompanying the lab exercises can be found in the
Zoology Online Leamning Center,

ADDITIONAL RESOURCES
Study Aid/Poster

This 30" % 36" poster presenting the Chief Taxonomic Subdi-
visions and Organ Systems of the Animal Phyla is a great
reference/study tool for students!

NEW! McGraw-Hill:
Biology Digitized Video Clips

McGraw-Hill is pleased to offer digitized hiology video clips on
DWVD! Licensed from some of the highest-quality science videa
producers in the world, these brief clips illuscrate key biological
concepts and processes. Video sepments include: alligaror
predation, clam locomotion, Darwin's finches, frog metamor-
phosis, mitosis, parasitic wasps, and much more! [SBN-13:
978-0-07-312155-0 (ISBN-10: 0-07-312155-X)
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The organization and features of this book have
been planned with students’ leaming and com-
prehension in mind.

* Chapter Concepts highlight the main points

of the chapter.
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CHAPTER 22

Mammals:

Specialized Teeth, Hair,
Endothermy, and Viviparity
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* A list of Selected Key Terms includes page references
for further review.

# Critical Thinking Questions help students o

synthesize chapter information.

* A web address directs students and instructors ro the
Zoology Online Learning Center for chapter-specific
study tools.
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= NEW! How Do We Know boxes pro-
vide an understanding of how biologists

How Do We Know Tree Diagrams

Are Accurate!

have arrived at conclusions regarding a
variety of biological processes.

could recles=ty the sama scrows denved characters. Modern tamo-
using langth as a starting paint and  nomic methads imohe tesing and
and up with an entirely differeni sel  metesting data from difierent sounces
of nesting ralationships. Neither {e.g.. momphalogical and vanous
classilicaton would be sourcas) Tha ralation-
becausae the charecterstics used in~ ships derived from all sources of
{his exarcise do not miect ancasiral  evidance should be very simiar. This
or desivad staters_ Biclogical classifi-  congrusnca is awidenco that a tree
cation is unigqua, Mot all starting diagram accurisly depicts evolu-

3 paints ans comact—ona must begin~ tionary relationships.

~ composkion grouping by length and  with &n encosiral characier and

1hen by head type. Bomecne else work upwand through incraasingly
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. E'l.-'l.':-lutil;1nur1|.r Insights boxes fearure detailed exam-

EVOLUTIONARY INSIGHTS

plﬂh aof principles covered in the chaprer and offer

insight into how evolutionary |:1iu|n::gg.' works.
“Evolutionary Insights" boxes have been expanded
into Part Three for the seventh edition.
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» Wildlife Alert hoxes discuss issues related to endangered
and threarened species of animals.




