Az authors, we are honored to play a key tole in the instruction of
- future generations of zoologists, ecologists, wildlife managers, and
- ather life scientists. We undertook the revision for the eighth edi-
tion with this privilege and the responsibility for content intepriry
in mind.

The preparation of the eighth edition of Zoology invelved
careful evaluarion of the previous editions and the features thar
comtributed to the understanding of zoology as an exciting and dy-
namic scientific held. Our goal in preparing the eighth edition of
Zoology, as in previous editions, was to prepare an introductory
general zoology rexthook that we believe is manageable in size and
adaptable t0 a variety of course formars. We have retained the
friendly, informative writing style that has atrracted instructors
and students to previous editions.

The shoreer format of previous editions was well received by
users as being less expensive and easily adapted to a one-semester
course formar. The eighth edition rerains that formar. The shorter
formar does mean that scme general biological ropics were elimi-
nated from the book. These -:hapl:ers are, however, still available,
along with numerous other resources, in an electronic format on
the book website and are free to adopters of the book. (Chaprers
found online only are indicared in the Table of Conrents by an
asterisk. )

CONTENT AND ORGANIZATION

We have maintained from the inception of this text thar evalu-
tronary and ecological perspectives captivate students and are
fundamental to understanding the unifying principles of zoology.
These perspectives are incotpotated inte Zoology in a2 number of
ways. For example, animal structure und function are considered
in the contexr of the envitonment, the animal phyla are described
in the context of their roles in ccosystems, and most of the
“Wildlife Alerts™ thar first appeared in the fourch edivion, and
were expanded in the fifth and sixth editions, have been retained.
These boxed readings depict the plight of selected animal species
or broader ecosystem issues relating to preserving various animal
species,

We helieve that the cighth edition of Zoology presents evo-
luricn as an exciting and dynamic field of study—a field of stady
that is viral for understanding all of biology. [n addition, the con-
tinuing and expanding pseudoscientific attacks on biology make it
a necessity that evolutionary concepts be presenred clearly and
convincingly throughout the hiclogy curricula. We have at-
tempted to do just that. Animal survey chaprers begin with an
“Evaolutionary Perspective” and end with “Further Phylogenetic
Considerations.” These sections describe evolutionary relation-
ships within each phylum and evalutionary connections to ani-
mals of previous and following chaprers. Updared cladograms are

X
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t taxonomic relationships. Evolutionary connections

are stressed in the structure and funcrion

To further explain and support evolutionary conceprs, a sec-
ond set of themed boxed readings (in addition o “Wildlife
Alerts") entitled “Evolutionary Insights” was added 1o the sixth
editiom and has been expanded in this new edition. These hoxes
provide detailed examples of principles covered in a chaprer
atel provide insight into how evolutionary biology works. For
example, chaprer 4 includes a reading on hig-car biogeagraphy
that illuserates how a variety of sources of evidence are used o
paint a picture of the history of cne group of animals. Chaprer 5
has a reading on rhe speciation of Darwin’s finches thar illustrares
how and why speciation oceurs. Other readings describe ideas re-
garding animal origins, the debates that cccur among raxonomists
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, the new tvpe of boxed reading added o the
seventh edition has been retained in the eighth. These “How Do
We Know" boxes highlight research results that provide insighe
into kiological processes. For example, chapter 3 has a box
entitled “How Do We Know about the Function of Genes—
Mumgfeﬂ&sis Screening?” This box  discusses how biologises
use mutations as a tool for investigating the function of genes.
Chapter 14 has a box entitled “How Do We Know abour Spider
Silk! This box discusses merthods for measuring the tensile
strength and elasticity of spider silk and the possible uses of
engineered silk. The boxed readings in each chapter are listed
following the rable of contents.

Zoology s organized inro three parts. Part One covers the
common life processes, including cell and tissue strucrure and
functiun_. the genetic basis of L‘-'r'ﬂluliﬂll. and the g:vﬂlutinnﬁr'!r' and
ecological principles that unily all life.

Part Two is the survey of protists and animals, emphasizing
evolutionary and ecological relationships, aspects of animal crgani-
zation that unite major animal phyla, and animal adaptaricns. All
of the chapters in Parr Two have been updated. The presentation of
taxonomic principles in chapter 7, and the taxonomic relationships
in chapters B through 22, have been carefully revised and incorpo-
rate some of the flavor of the exciting changes accurring in the
field of axonomy. You will sce some of these changes listed under
“New to the Eighth Edition.” Cladograms have been updated and,
as in previous editions, full-color artwork, photogeaphs, and lists of
phylum characreristics are used to highlighr each phylum.

Part Three covers animal form and function using a com-
parative approach. This approach includes descriptions and full-color
artwork that depict evolutionary changes in the structure and func-
tion of selected omgan systems. Part Three includes an appropriate
halance between invertebrate and vertebrate descriprions.
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< sately. We believe thar pres
an urnng examples from current Li
in today’s hiology changes
incorporate examples that ﬂlmh‘aha evolutionary princi-
o disciplines within zeology have mq:eﬁmcadmmdwngas in
fist L decades as taxonomy and phylogeny. All of these changes
difficult to incorparate into an introductory texthook. At the
ame time, the reevaluation of hypotheses of relationships illustrarte
how dynamic and exciting the field of zoology = We have taken a
comservarive, yet up-to-date, position on raxenormic revisions. At the
same time we have pointed out where new evidence has altered our
view of animal phylogeny and where maore changes are likely to come
in the future. We have also tried to keep the ecological perspective at
the forefromt of this book. We have updared “Wildlife Alert Boxes”
and added new information on threatened and endangersd species
and sroups. The following are major additions to this edition:

» In response to reviewer suggestions, we have added pronunci-
ations to the “Key Terms” list at the end of each chapter as
well a5 in the Glossary. These pronunciations are placed in a
location very accessible to students.

s We have added the most up-to-date phylogenetic evolution-
ary tree to the inside of the front cover. This tree diagram will
allow students immediate and continual reminders of the rela-
tionships among the animal phyla they are studying.

* The cladoerams have been updated for all chapters in
Part Two of the textbonk.

e In response to reviewer suggestions, we have added more tools
thar allow students to review material in the chaprer and rest
their comprehension of text material. The end of each
chaprer has two types of review questions:

* “Concept Review Questions” {with answers) include both
multiple-choice and trueffalse questions that can be used in
class ar by students as they prepare for class and rests.

« “Analysis and Application Questions™ are designed ro help
students think critically abour material presented in a
chaprer. They often include open-ended questions thar can
be used in a discussion format in class or in study groups.

s All chaprers and boxed readings have been carefully edired.
These revisions include minor to substantial changes in
wording, artwork, photographs, and content, The following
chapters have substanrial changes:

# Chapter 2 includes new sections on microbodies (peroxi-
somes) and aquaporins, The newly discovered function of
primary cilia acring as a signal-receiving “antenna” and
symbiogenesis are also new additions. The section on edo-
cytosis has been updated and reorganized.

» Chapter 4 has expanded coverage of evolurionary adapta-
tion. The hoxed reading “How Do We Know Evolutionary
Timescales™ has been revised and expanded o include ra-
diometric daring. Addirional coverage of vesrigial
structures has been added to the evidence of evolurion.

d reading “How Do We
to Brivironmental Problems.” This

b provides practical steps that everyone can rake toward

alleviating ecological problems. Population statistics have
been updated.

Chapter 7 has a new emphasis on domain-level classifics-
tion based on tRNA data, The phylogeneric species
concept is introduced. A newer interpretation of higher-
level taxonomy based on molecular dara is emphasized.
This phyvlogeny is explained in chaprer 7 and a summary
figure is placed in the inside front cover of the rexthock.
Chapter § has heen completely rewritren in accordance
with the 2005 reclassification of the Eukarya by the
International Sociery of Protistologists. Emphasis is placed
on the medically important protists.

Chaprer ¥ includes updated taxonomy, including the eleva-
rion of the Staurozoa to class-level starus. It presents a
reevaluation of the relationships of the Cnidaria and
Ctenophora and the relationships ameng enidarian
classes—including Staurozoa.

Chapter 10 includes coverage of two new phyla:

{13 Acoelomorpha and {2) Cyeliophara, one of the most
recently described phyla, which contains animals thar live
only on the mauthparts of lebsters,

Chapter 11 was formerly chaprer 12. The phylum sequence
changes in chapters 11 through 13 reflect the current ideas
in the relationships between animal phyla. This change
keeps all the lophatrochazcans grouped together (chaprers 10
through the first half of 13) and all ecdysozoans together
{second half of chapters 13 through 13). This chaprer has
updared coverage of relationships of molluscs to other ani-
mals. The section on the arigin of coelom has been delered
i1 TESPONSE 10 FEVIEWET COmments ro make room for new
coverage of cephalopod learning.

Chapter 12 was formerly chapter 13. This chapter presents
new ideas on annelid taxonomy, including the idea that
the Polvchaeta is a paraphyletic grouping and chat three
groups, previously considered separare phyla, are most
likely annelids: Sipuncula, Echiura, and Siboglinidae
{previously known as anﬂnﬂ]:‘]‘l.um}.

Chapter 13 was formerly chapter 11. This placement
provides a nice transition into the arthropods (chaprer 14},
since they molt their cuticles and are more closely related
to the arthropods than 1o the other aschelminths.

Chaprer 14 contzins upsdared information on the relarion-
ships of the arthropods 1o ather animal phyla. [t contains new
information on spider silk chemistry. New coverage of the
Fuphausiacea {krill) emphasizes the importance of this group
of crustaceans in marine ecosystems and commercial fisheries,
Chapter 15 has heen extensively revised, including the
addition of examples and photographs, It contains updated
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information and expanded coverage of insect thermorepu-
lation using the honeyvbee as an example. Additional
coverape of insect sensory systems includes nocroid moth
responses to bat echolocation and insect derection of
ultravialet light, Expanded coverage of insect development
includes more details on advantages of holometabolous
metamorphosis. The discussion of social insects now
includes information on haplodipleid sexdetermination
and a briet introduction to kin selection. Coverage of in-
sects and humans now includes very recent informartion on
Colony Collapse Disorder in honeybee colonies. A secrion
describing the four big insecr orders—Cloleoprera,
Lepidoptera, Diptera, and Hymenoptera—has been added
to help students appreciate che diversity and importance of
members of these verv large and importane insect orders.
Additional informarion on early insect evolution and
consideration of the question “Why are there so few
marine insects!” has been added.

Chapter 18 contains updated information on the ever-
changing system of fish classification, including
consideration of lampreys as vertebrates and dropping
"Oisteichthyes” as a vertebrate class. The newer classifica-
tion reflects the 1'|.‘.I:'.Il‘.|ﬂp|‘|'\_\-|1_,.' :'I'.':I.'il‘lﬁ!}- a||1g| i_l.,'l,rﬂpud:—..
Chaprer 19 contains updated information on amphibian
taxcnomy, including an emphasis on the tentative nature
of amphibian classification. Additional details have been
added on amphibian biology throughout the chaprer. The
section "Amphibians in Peril” has been completely rewrit-
ten to reflect the latest ideas on the causes of amphibian
declines around the world. A new Wildlife Alert on the
extinetion of the golden toad of Costa Rica replaces the
Wildlife Alert on the red hills salamander, This is very timely
because the molden wad episode is largely responsible for
drawing the werld's attention to the amphibian decline issue.
Chaprer 20 introduces the cladistic interprerarion of the
Amniota and has been updared with a stronger emphasis
on the monophyly of the Amniora and the paraphyletic
nature of the traditional classification of the class
“Reptilia.” The tureles are presented as diapsids, showing
evolutionary convergence of their skulls with rhe anapsid
reptiles.

Chaprer 24 includes a new section on the enteric portion
of the autonomic nervous systerm. The section on raste has
been updated to include the taste umani, The role of
pheromones as chemical signals has been added ro the
section on smell.

':..Tl'lﬂp'rl"r lﬁ i“l::ll.ll.ll.'::i [y Mesay seCl .Il::ll: | |3 “E‘!"I'I['H: HI_FT[T[U“L"E
Are Nor Produced |‘J"_|.- Endocrine Glands™ and “Evolution
of the Endocrine System.”

(:h:-i['lh:l‘ 27 hag heen L|1‘|L|:-|H*.|J o include more {':-curuplv:‘- of
the diversity in digestive structures. Many new terms are
l!li'l['ll'IH.'iiIl.!ll in |‘|L.~|L|u|-:u.'.uxi Ly, The tables on water-soluble
and fat-saluble vitaming have been updated,

Chapter 25 includes o new section on how the countercur-
rent heat exchanger works ininsects o regulate body tem-
perature during flight, The section on thermal regulation

in birds and mammals has been updated o include the
latest informarion on per and estivarion,

o Chapter 29 includes recently discovered examples of
parthenogenesis in the Komoda dragon and a species of
hammerhead shark, as well as a description of fertilization
in carrilaginous fishes. A short section on mammals wich

eslroLs f.'f'!,-'L‘.It!H has been :nL]ﬁ.L

* Aswith the previcus edition, chapters on cell chemistry,
energy and enzymes, embryology, and animal behavior—along
with numerous boxed readings and pedagogical elements—
have been moved to the website, This content-rich wehsire is
located at www.mhhe.comfmillerharleyie,
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ple. We are grateful for the work of our calleagues ar MeGraw-Hill,
whao have shown extraordinary patience, skill, and commirment
to this textbook: Patnick Reidy, our Sponsoring Editor has helped
shape Zoology from its earliest planning stages. His wisdom and skill
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This convenient website takes studying o a whole
Students will

Wil
quizzing, animations, web links, interactive cladistics
.l

new  level, find multiple choice

exercises, boxed readings, and maore

Instructors will appreciate a password-protecred
Instructor’s Manual, Laboratory Resource Guide,
and access to all of rhe illustrations, photographs,
and tables from « he text Orgar rized l"'x che iprer in Cor-
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Additional Online Chapters

The following chaprers (not prinred in the text) an

available in PDF formart:

Chapter 30: The Chemical Basis of Animal Life

Chapter 31: Energy
Controlling Forces

and Enzymes: Life's Driving and

Chapter 32: How Animals Harvest Energy Stored in
Mutrients

Chapter 33: Embryology

Chapter 34 Animal Behavior

Instructor’s Manual

Instruceors will find lecture outlines and enrichment,
T..—_*;u:hinq SUEZCSTIONS, .-III..] nl.h;qL'thL1 |'|:m'1i||;;1 ‘:.- i ead |'|
-_h;q‘rcr. The [nstructor's Manual can be i.ll-.'t'i'h""-"-l vin

the ]wnc:gu.'ur.j-|::r:11<'x'1<'x| [OETIoDN of the Zoology website.
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Computerized Test Bank

j A comprehensive bank of rest questions is provided within a com-

puterized rest bank powered by MeGravw-Hill's flexible elecrronic
resting program EZ Tesr Online and EZ Test Deskrop Version. EZ
Test Online allows you to create paper and online rests or quizzes
in this easy to use program! A new tapping scheme allows you o
sort questions by difficuley level, topic, and section, lmagine being
able to create and access your test or quiz anywhere, at any time,
without installing the resting software. Now, with EZ Test Online,

instructors can select questions from multiple MeGraw-Hill rest
banks or author their own, and then eicher prine the test for paper
distribution or give it online, EZ Test Deskrop Version has many
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e geaE 5 Sixth Edition, by Stephen A. Miller, is an excellent corallary to
o “-v;h-:p—-.“r*.h j the rexr. This laboratory manual includes photographs and
e R illustrations, activities on the scientific method, cladistics,
- EE o el :I ecological and evolutionary principles, and animal structure
o and function. A Laboratory Resource Guide with information
’:Eﬁ%:, E- -8 on materials and procedures as well as answers to worksheer
- o ! A ; k
s we I g ¥ guestions accompanying the lab exercises can be found in the
'f':?"fl,_"; ool ot r_ Zoology website.
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AppiTiIONAL RESOURCES

Study Aid/Poster

This 30" = 36" poster presenting the Chief Taxonomic Subdivi-
sions and Organ Systems of the Animal Phyla is a great
reference/study toal for students!
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CARCRalE: UIRSmEn anaiaTr.

Wik |l DY SR MeGraw-Hill is pleased ra offer digitized hiology video clips on
et~ bl 7] | OV Licensed from some of the highest-qualicy science video
oy it (R AR ‘ producers in the world, these brief clips illustrate key hiological
e, v i et conceprs and processes. Video segments include: alligaror

R R e i, predation, clam locomotion, Darwin's finches, frog meramorpho-
sis, mitosis, parasitic wasps, and much more! ISBN-13: 978-0-07-
312155-0 (ISBMN-10: 0-07-312155-X)




