
Preface

The beauty, mystery, and power of the sea
fascinate people all over the world, includ-
ing; of course, students enrolled in under-
graduate marine biology courses. For many
students taking marine biology is the natu-
ral expression of an interest in marine life
that began by visiting the shore, scuba div-
ing, recreational fishing, aquarium keeping,
or viewing one of the many superb televi-
sion documentaries about the ocean. Many
students are also concerned about the in-
creasing impacts of humans on marine
ecosystems. Marine Biology, Sixth Edi-
tion, was written to reinforce and enhance
our readers’ enchantment with marine life
while providing a rigorous introduction to
the science of marine biology.

Marine Biology is used by high school,
undergraduate, graduate, and adult educa-
tion students, and by interested laypersons
not enrolled in formal courses. We are gra-
tified that even some professional marine
biologists find the book useful. While
keeping this range of users in mind, we
have written the text primarily to meet the
needs of lower-division, non-science ma-
jors at colleges and universities. For many
of these students, marine biology will be
their only tertiary science course, often
taken to satisfy a general education require-
ment. We have therefore been careful to
provide solid basic science coverage includ-
ing some principles of the scientific
method, the physical sciences, and basic bi-
ology. Our aim has been to integrate this
basic science content with a stimulating,
up-to-date overview of marine biology. We
hope this approach demonstrates the rele-
vance of the physical sciences to biology
and makes all sciences less intimidating. To
this end, we use an informal writing style
that emphasizes an understanding of con-
cepts over rigorous detail and terminology.

We recognize that general science con-
tent is not a requirement for all marine

biology courses, either because the course is
not intended to satisfy general education
requirements or because students already
have a background in science. To balance
the needs of instructors teaching courses
with and without prerequisites in biology
or other sciences, we have designed the
book to provide as much flexibility as pos-
sible in the use of the basic science mate-
rial, the order in which topics are
presented, and overall emphasis and ap-
proach. We have tried to meet the needs
and expectations of a wide variety of stu-
dents, from the scuba diving philosophy
major to the biology major considering a
career in marine science. We hope a variety
of readers other than university students
also find the book useful and enjoyable.

Four major themes run through Marine
Biology. One is the abovementioned cover-
age of basic science applied to the marine
environment. Another is an emphasis on
the organisms themselves, and their vast
diversity not only in taxonomic terms but
also in structure, function, and ecology. A
third theme is an ecosystem approach that
integrates this organismal diversity with
the challenges imposed by the surrounding
environment, both physical and biological.
A final theme that, for better or worse, be-
comes increasingly relevant with each pass-
ing year is the interaction of humans with
the marine environment.

Marine Biology, Sixth Edition, adopts a
global perspective to emphasize that the
world’s oceans and seas are an integrated sys-
tem that cannot be understood by looking in
any one person’s own backyard. For many
students this is a new perspective. One aspect
of our global approach is the deliberate inclu-
sion of examples from many different regions
and ecosystems so that as many students as
possible, not just in North America but
around the world, will find something rele-
vant to their local areas or places they have

visited. We hope this will stimulate them to
think about the many relationships between
their own shores and the one world ocean
that so greatly influences our lives.

Changes in the Sixth Edition
We have introduced a new feature to the
sixth edition of Marine Biology: each chap-
ter includes an Eye on Science box; a
vignette of a particular piece of ongoing or
planned research. Rather than simply pre-
senting factual information and summariz-
ing results, the emphasis is on giving
students a glimpse of what scientists actu-
ally do—the questions being asked, their
significance, and how a scientist or research
team has set about answering them. We
hope this helps science seem less remote
and gives students better insight into the
daily process of scientific enquiry.

As in previous editions we have updated
the text throughout to reflect recent events,
new research, and changes in perspective,
and to include information requested by re-
viewers. A few examples of such revisions
or additions are:

• Larger, more attractive, and more de-
tailed maps of the sea floor and the ma-
jor coastal habitats of North America,
now as an end-piece foldout

• A description of the importance of the
United States Exploring Expedition
(the Wilkes Expedition), which pre-
dated the Challenger expedition, to the
history of marine biology

• A rewritten “Waves That Kill” boxed
reading with in-depth coverage of the De-
cember 2004 tsunami in the Indian Ocean

• Updated coverage of the origin of chloro-
plasts by endosymbiosis

• Thorough revision of Table 5.1 on
prokaryote metabolism to make it simpler,
less imposing, and easier to understand
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• New cladograms depicting phylogenetic
relationships within both the inverte-
brates and the vertebrates

• An expanded Figure 9.18 showing vari-
ous whale species

• A new boxed reading on deep-water coral
communities and human impacts on them

• New findings about the benefits to hosts
in the anemone-anemonefish symbiosis

• Additional information about trophic
cascades

• Coverage on the effects of Hurricane
Katrina

In addition to these and many other
changes we have as usual updated facts and
figures, corrected errors, and reorganized
some sections to improve balance and logic
flow. In every edition we seek to improve
the illustrations and photographs, and in
the sixth edition we have adopted a more
colorful and open interior design that we
think will better engage students and rein-
force their fascination with marine life.

Organization
Marine Biology is organized into four
parts. Part 1 (Chapters 1 through 4) intro-
duces students to marine biology and the
basic sciences that underpin it. Chapter 1
describes the history of marine biology. It
also explains the fundamentals of the scien-
tific method. This feature emphasizes that
science is a process, an ongoing human en-
deavor. We think it critical that students
understand how and why science works,
and also that science has limitations and
that there is still much to be learned. Chap-
ters 2 and 3 are a basic introduction to ma-
rine geology, physics, and chemistry.
Marine Biology includes more information
on these subjects, and places greater stress
on their importance to understanding ma-
rine ecosystems, than other texts but we
have kept Chapters 2 and 3 as short as pos-
sible and cover many abiotic aspects of the
marine environment in the chapters where
they are most relevant to the biology. Wave
refraction, for example, is described in con-
junction with intertidal communities
(Chapter 11) and estuarine circulation is
discussed as part of the ecology of estuaries
(Chapter 12). This approach emphasizes
the importance of the physical and chemi-
cal environment to the organisms of the sea
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throughout the book. At the same time, it
provides flexibility for instructors to make
best use of the material in light of general
education requirements, course prerequi-
sites, and students’ backgrounds. Chapter 4,
“Fundamentals of Biology,” briefly reviews
some essential biological concepts. In cov-
ering basic biology we have tried to balance
the needs of a spectrum of students ranging
from those with no prior university-level
instruction to those who have taken a num-
ber of biology courses. Depending on the
level of their students, instructors may
choose to cover Chapter 4 in class, assign
it as review reading, or omit it and rely on
the In-Text Glossary entries in later chap-
ters to remind students of the definitions of
key terms.

Part 2 (Chapters 5 through 9) surveys
the diversity of marine life from the per-
spective of organismal biology. As in Part 1,
we provide introductory information that
is reviewed and expanded upon in later
chapters. In discussing the various taxa we
emphasize functional morphology, ecologi-
cal and physiological adaptations, and eco-
nomic importance or other significance to
humanity. Classification and phylogeny are
not stressed, though we do present clado-
grams illustrating widely-accepted phylo-
genetic schemes for invertebrates and
vertebrates. As in the rest of the book we
have selected organisms from around the
world for illustration in photographs, line
drawings, and color paintings, but orga-
nisms from the coasts of North America
are emphasized. Organisms are referred to
by their most widely accepted common
names. One or two common or important
genera are noted in parentheses the first
time a group is mentioned in a chapter, but
we have not attempted to provide compre-
hensive lists of genera. Nomenclature fol-
lows for the most part the FAO Species
Catalog and Species Identification Guides
for groups covered by these references.

Part 3 of the book (Chapters 10 through
16) presents an ecological tour of the major
environments of the world ocean, com-
mencing with an introduction to some
fundamental principles of marine ecology
in Chapter 10. As for Chapter 4, impor-
tant concepts presented here are reviewed
elsewhere in the In-text Glossary boxes.
The remaining six chapters of Part 3 pro-
ceed from nearshore to offshore and from

shallow to deep water, describing the phys-
ical characteristics of each environment
and the adaptations and interactions of the
organisms that live there. This admittedly
arbitrary sequence follows the teaching
sequence of the greatest number of our
reviewers, but the chapters are designed so
that they can be covered in any sequence
according to instructors’ preferences and
needs. Most chapters include generalized
food webs with standardized color coding
to indicate the nature of the trophic rela-
tionships.

Finally, Part 4 looks at the many ways in
which humans interact with the world
ocean: our use of and impact on the marine
environment, and the influence of the ocean
on the human experience. The section pre-
sents an up-to-date, comprehensive view of
issues and concerns shared by many stu-
dents. The chapter on resource utilization
(Chapter 17) looks not only at traditional
uses such as fisheries and mariculture, but
also at more modern aspects such as the
pharmacological use of marine natural
products and the application of genetic
engineering to mariculture. Chapter 18
discusses human-induced degradation of
the marine environment, balanced by an ex-
amination of marine conservation and habi-
tat restoration. The book closes with an
essay on the interactions between the ocean
and the human culture (Chapter 19) that
we hope will stimulate students to reflect on
the past and future significance of the world
ocean to all our lives.

Acknowledgments
Bill Ober and Claire Garrison have again
done a wonderful job of bringing new
life to the illustrations. We are delighted
by the new design by Jamie O’Neal. We
also thank the many contributors of photo-
graphs that add so much to the book,
especially A. Charles Arneson, who has
provided many excellent photos, and ap-
preciate the diligent efforts of LouAnn
Wilson in locating new photos. We are
grateful to the editorial staff at McGraw-
Hill Publishers, particularly Margaret
Kemp, Publisher, Debra Henricks, Devel-
opmental Editor, Joyce Watters, Project
Manager, and Karen Dorman, copy editor,
for their patience, support, and efficiency in
managing an enormous amount of detail.

cas30646_fm_i-xx  11/03/05  1:14  Page xii



Most of all we thank the students, friends,
colleagues, former teachers, and reviewers
who answered questions, pointed out er-
rors, and made suggestions that have
greatly improved the book. We take full
credit, however, for any errors or shortcom-
ings that remain.

We also give special thanks to the fol-
lowing researchers who provided informa-
tion, photographs, and other assistance
in the preparation of the new “Eye on
Science” boxes:

Dr. David Crewz
Fish and Wildlife Research Institute,
St. Petersburg, FL

Dr. Kerstin Fritsches
University of Queensland, Australia

Dr. Rebecca J. Gast
Woods Hole Oceanographic Institution, MA

Dr. Roger Hanlon
Marine Biological Laboratory at Wood’s
Hole, MA

Dr. James Lindholm
Pfleger Institute of Environmental 
Research, CA

Dr. Michael Moore
Woods Hole Oceanographic 
Institution, MA

Dr. Peter Rona
Rutgers University, NJ

Prof. Dr. K. Timmis
National Research Centre for Biotechnology,
Germany

Preface xiii

Reviewers
The following people have reviewed the
fifth edition, and have provided useful
commentary for preparation of the sixth
edition:
Claude D. Baker
Indiana University Southeast

Nancy Eufemia Dalman
Cuesta College

Jeremiah N. Jarrett
Central Connecticut State University

Robert D. Johnson, Jr.
Pierce College

Marjorie Reaka-Kudla
University of Maryland

Nan Schmidt
Pima Community College

Susan Schreier
Villa Julie College

Erik P. Scully
Towson University

Robert Whitlatch
University of Connecticut

Mary K. Wicksten
Texas A&M University

Jennifer Wortham
University of Tampa

Jay Z. Zimmer
South Florida Community College

cas30646_fm_i-xx  11/04/05  16:21  Page xiii


