There has probably never been more gen-
eral interest in oceans and marine life
than there is today. More people than
ever before can enjoy the sea’s beauty,
mystery, and excitement, either indirectly
through the many excellent film and tele-
vision documentaries, photo essays, and
worldwide web sites, or directly through
such popular pastimes as scuba diving,
recreational fishing, and aquarium keep-
ing. There is also a growing awareness of
the ocean’s importance to human affairs,
reinforced by such recent events as the El
Nifio of 1997-98 and various fisheries
disputes. This interest in the oceans is re-
flected in the continuing popularity of
marine biology and related subjects in
high schools, colleges and universities,
and adult education programs.

While keeping in mind the range of
potential users, we have written this text
primarily for the largest group: lower-
division, non-science majors at colleges
and universities. A growing number of
these students enroll in marine biology
not only out of personal interest, but also
to fulfill a general science requirement.
Many will take no other college science
course. We have made a special effort to
include the solid basic science content
needed in a general education course, in-
cluding fundamental principles of biol-
ogy, the physical sciences, and the
seientific method, Our general aim was to
integrate this basic science content with a
stimulating, up-to-date overview of ma-
rine biology. We hope this approach
demonstrates the relevance of the physi-
cal sciences to biology and makes the
study of all sciences less intimidating.

At the same time, we recognize that
general science content will not be
needed in all marine biclogy courses, ei-
ther because the course is not intended
to sansfy general education requirements
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or because students already have a back-
ground in science. The text is designed
to give instructors flexibility in the
amount of basic science coverage, and
also in the order in which topics are cov-
ered and in overall emphasis and ap-
proach. We have tried to meet the needs
and expectations of a wide range of stu-
dents, from the political science major
interested in fisheries policy, to the engi-
neering major interested in ocean tech-
nology. We hope that even biology
students find it useful.

Another feature of Marine Bislogy,
third edition, is its glebal, non-regional
perspective. That the world's oceans and
seas function as a vast integrated system 15
among the most important messages of
our book. Understanding this requires a
new way of thinking for many students.
One aspect of our global approach is the
deliberate inclusion of examples from
many different regions and ecosystems so
that as many students as possible will find
something relevant to their local areas.
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
THIRD EDITION

As in previous editions, we have updated
the text to reflect new research and changes
in perspective. Among the most Signiﬁ-
cant changes is the classification of algac
as protists rather than plants in accor-
dance with the almost general consensus
among phycologists. Chapter 17 has been
reorganized to reflect changing perspec-
tives of the relative importance of habitat
alteration and pollution in the marine en-

vironment. There are new boxed readings
on ocean imaging and the introduction of
invasive species, and many other hoxed
readings have been substantially revised,
New information is presented on harmful
algal blooms, including blooms of Pfieste-
rig. The coverage of El Nifio=Southern
Oscillation phenemenon has been up-
dated with information from the dra-
matic events of 1997-98. Somewhat
increased emphasis has been placed on
the role of microbes in marine ecosys-
tems. The text has been reorganized in
many places to provide maore balanced
coverage and improve the logical se-
quence. We also corrected several errors
that were kindly pointed out by reviewers
and users of the text.

We have continued to improve the ar
program with many new or updated pho-
tos and illustrations. The design has als
been improved to make better use of spac
and improve readability. Among the mos
exciting developments is the provision a
links to informative and entertaining Interng
sites related to each chapter. They can b
accessed on-line via the book's home page

hitp:/fwww.mhhe.com/marinebiology.

ORGANIZATION

Marine Bisdagy is organized into fou
parts. Part 1 (chapters 1 through 3) inftro
duces students to marine biology and re
lated fields of science. Chapter 1 describe
the history of marine biology. It also cov
ers the fundamentals of the scientifi
method, which are cssential in under
standing the workings of science. Thi
feature presents science as 4 process, i
ongoing human endeavor, We believe it
important for students to realize that s
ence does have limitations and that ther
is still much to be learned. Chapters 2 an



esent basic material in marine geol-
physics, and chermistry, Marine Biod

tets of marine environment are dis-
jied in the chapters where they are
it relevant to the biology, Wave refrac-

ith provides the general science cover-
E that some instructors need, but allows
ke who don't to use these chapters for
tkpround reference. It also emphasizes
importance of the physical and chemi-
il environment to the orpanisms of the
8, Like the rest of the hook, chaprers 2
d 3 include original world maps that
e deawn using the Hobinson projec-
N b rmirmize distortion.

The exciting nature of life in the sea
fhe subject of part 2 {chaprers 4
). Chapter 4, “The Business of
B," i 4 brief introduction to basic bi-
lopy aimed at students with a limited
theround in biclogy, As with the fun-
pentals of peological, physical, and
ical oceanography, basic biological
cepts are reviewed throughout the
hin short Review boxes. Because the
important material is reviewed in
i boxes, chaprer 4 may be omitted af
dents have an adequate background in
i biology. Chapters 5 through 8 sur-
the major groups of marine organ-
§ from the perspective of organismal
ggy. As in the first part of the book,
provide introductory information that
d and expanded upon in future

5, we emphasize functional mor-
flogy, outstanding ecological and
| adaptations, and economic
ANCE O Higniﬁcunce to humanity.
gsification and phylogeny are not
giied. However, a classification
gme for the major groups is given at
d of each of the four chapters in
02, Terminology has been limited to
are essentials. Here and throughout
book we sclected organisms from

around the world for illustration in pho-
tographs, line dr:m'ings, and color paint-
ings, but organisms from the coasts of
North America are emphasized. Organ-
isms are referred to by their most widely
accepted common names; one or two
COTIMON OF important genera are noted
in parentheses the first time a group is
mentioned in a chapter but we have not
attempted to be comprehensive in listing
genera. Indeed, at the suggestion of re-
viewers we have reduced the number of
genera that are listed to make the text
casier to read. Nomenclature follows for
the most part the FAO Species Catalog
and Species Identification Guides for
groups covered by these references.

The third and most extensive part
{chapters 9 through 15) constitutes the
heart of the book. The first chapter of
this section (chapter 9) introduces some
fundamental principles of ecology. As in
chapter 4, important concepts presented
here are reviewed elsewhere in the Re
view boxes. In the remaining six chapters
of part 3, we describe the major environ-
ments of the world ocean, proceeding
from nearshore to offshore and from
shallow to deep water. This sequence is
admittedly somewhat arbitrary but con-
forms to the teaching sequence followed
by the grearest number of our reviewers.
The chapters, however, are dusignc:{ 80
thar they can be covered in any sequence
according to instructors’ preferences and
needs. The basic themes are ada}'.nt:lt'um to
the physical constraints of the environ-
ment and the interaction of organisms
within the environment. Most chapters
include generalized food webs that follow
a standardized scheme of color coding to
Ilnlﬂil;“tl" thﬂ nature l:lf- lTnI’!hit' T'I'_'i:l'i[}l‘l_
ships,

T]'“,' ﬂn:{] IT:!” {]l- .'}“: ]“?(ll’i I‘?[!kﬁ at
thc mﬂn}' wu}'s 'hal‘ |'Lurr1;lTJ.*i IlT][t:TH.L'T w'l.Th
the world ocean: the use of resources, our
impact on the marine environment, and
the influence of the occan on culture and
the human experience. These chapters
present an up-to-date, comprehensive
view of issues and concerns shared by
many students. The chapter on resource
utilization (chapter 16) looks not only at
traditional uses such as fisheries and
mariculture, but also at more modern as-
pects such as the pharmacological use of
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marine natural products and the applica-
tion of genetic engineering to maricul-
ture. In chapter 17, a discussion of
human-induced degradation of the ma-
rine environment is balanced by an ex-
amination of the conservation and
enhancement of the marine environ-
ment. The book closes with an essay on
the impact of the ocean on human affairs
(chapter 18) that we hope will stimulate
students to reflect on the past and future
significance of the world ocean.

TEACHING AND
LEARNING AIDS

Because courses vary in content and se-
quence, Marine Bislogy was designed to
be a flexible and efficient teaching aid.
Chapters are written as short, readily ab-
sorbed units to increase instructors’ flexi-
bility in selecting topics. It is not assumed
that instructors will follow the order in
which matenial is presented in the book.
For this reason, we provide Review boxes
that bricfly explain key terms and con-
cepts from other chapters. Some are illus-
trated by line drawings. Each box refers
to the chapter and page where the con-
cept is explained if more detailed infor-
mation is needed. We hope this feature
reduces the distraction of searching the
index for unfamiliar terms.

Key concept summaries, printed in
italics, highlight the most important terms
and ideas presented in preceding para-
graphs. The text is accompanied by a su-
perb collection of photographs and
illustrations that were carefully designed
and selected to complement and reinforce
the text. Some of their captions contain
questions that seek to further stimulate the
student. There are many maps specifically
created for Marine Rialegy to our specifica-
tions. The extensive Glossary provides
R'i:lTl'l'E'l]l‘.Tl‘: I:].l‘.ﬁl'l'i.";‘ “‘l.‘i.l :!T]d 1:lrr|'.'n T"E'ﬁf'l‘ﬁ (L8] ;]_
lustrations in the text or other lzf_'!, TEFms i
the g]n.l:!i:i.r_!.-' that ht:]p t:xp'l:ﬁn the f‘l:l['li.':l:]:’ﬂ.

All L‘]‘I.:I]'!lfl'.r.‘i ;'nnmiﬂ shorr Imxen:l
essays that present interesting sup-
plementary information—material as
varied as experimental setups, John
Steinbeck, intelligence in dolphins,
and marine archacology.



