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Herpetology: An Introductory Biolo-
gy of Amphibians and Reptiles. 2nd
ed. George R. Zug, Laurie J. Vitt, and
Janalee P. Caldwell. Academic Press, San
Diego, 2001. 630 pp., illus. $69.95
(ISBN 012782622X cloth).

The study of herpetology is a non-
monophyletic academic discipline,

encompassing organisms as vastly differ-
ent as frogs and crocodiles. Summariz-
ing this eclectic group of organisms— 
including the subdisciplines of mor-
phology, evolution, ecology, behavior,
and taxonomy—in textbook form is a
daunting task. Perhaps for this reason,
comprehensive herpetology textbooks
have been slow in coming until very re-
cently. Early volumes, such as those by
Goin and Goin (1962), Porter (1972),
and Goin, Goin, and Zug (1978), were rel-
atively limited in range.

The first edition of Herpetology: An
Introductory Biology of Amphibians and
Reptiles appeared in 1993 (Zug 1993).
This second edition benefits from an ex-
panded team of authors, all of whom are
leaders in the field and each of whom
brings specific areas of taxonomic and
topical expertise. It represents a sub-
stantial improvement on the first. This 
revision is larger in size, better illustrated,
more up-to-date, and more accurate than
the first edition.

Herpetology: An Introductory Biology of
Amphibians and Reptiles is intended to
appeal to advanced undergraduates and
graduate students in herpetology. The
book is divided into six sections (evolu-
tionary history, reproduction and life
histories, physiological ecology, behav-
ioral ecology, population and community
ecology, and classification and diversity)
with 21 chapters. Each chapter concludes
with an “additional reading”section and
a reference list, both of which are useful
additions. The broad coverage of research

areas and topics makes this edition very
appropriate for undergraduate classes.

In addition to these chapters, a glossary
of terms, a taxonomic index, a bibliog-
raphy of over 2000 cited references (the
most recent of which is 1999), a subject
index, and an author index are also in-
cluded. Most of these indexes work well,
but the glossary seems inadequate—less
than six pages in length, with 208 terms
defined. Many common herpetological
terms, such as ectotherm, venom, and
plastron, are absent. The authors state
that the glossary is not intended to be
complete, but a comprehensive glossary
in a textbook intended for undergradu-
ates would seem important.

The production value of this book is
quite high, a major improvement on the
first edition. Most of the figures are nicely
reproduced, and the format of the figure
legends has been standardized. This edi-
tion also includes 141 black-and-white
photos and 184 color photos. The print
legibility of the text is high. The numer-
ous color photos that accompany the
chapters on the diversity of groups in
part VI make the text even more valuable
as a teaching aid.

Part I covers the evolutionary history
of amphibians and reptiles. Chapter 1
discusses basic systematics concepts such
as monophyly, types of characters used in
phylogenetic analysis, methods of analy-
sis, nomenclature, and taxonomy, all of
which lay the groundwork for later group
descriptions. Chapter 2 covers the
anatomy of amphibians and reptiles, in-
cluding development, growth, and basic
anatomical systems. This chapter is gen-
erally well conceived, but it was surpris-
ing to find that some inaccuracies pointed
out in the first edition (Wiens 1993) have
not been corrected (for example, in the
identification and figuring of some skull
bones). Chapter 3 summarizes the fossil
history of amphibians and reptiles with
fairly comprehensive coverage of the 

herpetological fossil record. Some inac-
curacies exist in this chapter as well. As
one example, the early amphisbaenian
fossil Oligodontosaurus is said to be a
“shovel-headed form” when it is known
only from a partial lower jaw. Despite
such errors, this chapter is an impressive
overview of the relevant fossil record,
something often missing from organis-
mal textbooks.

Part II presents the reproduction and
life histories of amphibians and reptiles.
Chapter 4 describes courtship and fer-
tilization in various groups, as well as
sexual versus asexual reproduction and
parental care. Chapter 5 nicely covers
such topics as temperature-dependent
sex determination, the evolution of vi-
viparity in various groups, and life history
evolution.

Part III is dedicated to the physiolog-
ical ecology of amphibians and reptiles.
Chapter 6 is concerned with water bal-
ance and gas exchange, chapter 7 with
bioenergetics and thermoregulation.
These topics are considered in much
greater depth than in the first edition.

Part IV treats the behavioral ecology of
amphibians and reptiles. Chapter 8 deals
specifically with distribution, home
ranges, movements, and migrations. In
chapter 9, aspects of communication,
mating systems, and sexual selection are
described. Chapter 10 is concerned with
diet and feeding ecology, including for-
aging modes and prey capture and in-
gestion behaviors. In chapter 11, modes
of defense, including predator detection
and avoidance, specialized predator es-
cape mechanisms, and mimicry, are sum-
marized. This excellent section of the
book is one of the many areas where the
combined strength of the new team of
authors is apparent.

Part V presents population and com-
munity ecology, as well as conservation
biology. Chapter 12 covers topics such as
survivorship, population growth and
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density, and age distributions. Chapter 13
describes community ecology and in-
cludes a short treatment of historical bio-
geography. Chapter 14 discusses the im-
portance of conservation biology to am-
phibian and reptile populations, with
such topics as human impacts on her-
petological communities and preserva-
tion and management techniques. This
chapter is an important addition, con-
sidering the declining state of many pop-
ulations of amphibians and reptiles.

Part VI is the most expansive section
of the book (about half), covering the
classification and diversity of caecilians,
salamanders, frogs, turtles, crocodilians,
“lizards,” and snakes. This section is well
organized and well illustrated, one of the
major strengths of the book. The de-
scriptions of each group include clado-
grams depicting higher-level relation-
ships, distribution maps, extensive color
photographs illustrating group diversity,

and summaries of each group’s overall 
biology. One problem in this section,
however, is that some of the cladograms
represent a single choice from among
several competing phylogenetic hy-
potheses in the literature, which tends
to obscure debate in the field and the
controversial nature of the relationships
among many groups. For example, figure
20.2 (p. 468) illustrates a fully resolved
cladogram of squamate relationships for
a group that has been, and continues to
be, the subject of much debate. The de-
scriptions of morphological characteris-
tics that define groups in this chapter
contain a few inaccuracies, and some of
the distribution maps are slightly inac-
curate or are inconsistent with the ac-
companying written descriptions of dis-
tribution.

In a textbook of this size and scope, er-
rors are difficult to avoid, especially in the
first few editions. In addition to the noted

factual errors, a few typographical errors
escaped the review process and there are
some inconsistencies that point to errors
in editorial oversight. These issues do
not significantly detract from the overall
high quality of this book, however.

Herpetology: An Introductory Biology of
Amphibians and Reptiles is an impressive
second edition, a major improvement
on the first. It will serve as an important
textbook for advanced undergraduate
and graduate courses in herpetology, as
well as a general reference book for her-
petologists.

MAUREEN KEARNEY
Assistant Curator

Division of Amphibians and Reptiles
Department of Zoology

Field Museum of Natural History
Chicago, IL 60605
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BEYOND MARINE
ORGANISMAL BIOLOGY

Marine Biology: Function, Biodiver-
sity, Ecology. Jeffrey S. Levinton.
Oxford University Press, New York,
2001. 515 pp., illus. $74.95 (ISBN
0195141725 cloth).

Jeffrey S. Levinton’s broad background
in marine ecology and evolution per-

meates the new edition of his textbook
on marine biology. It’s no surprise that
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the text’s strong points lie in diverse as-
pects of benthic ecology, particularly of
invertebrates. I especially appreciated
the interdisciplinary approach to the
topic. For example, Levinton discusses
the importance of laminar and turbulent
flow, which can affect many aspects of an
organism’s ecology, including mechan-
ics of feeding, identification and location
of prey, and success of fertilization dur-
ing spawning. His explanations of
Reynolds number, boundary layers, and
the Bernoulli principle and their effects
on marine biology are clear and concise.

Levinton’s audience consists of upper-
level undergraduate biology students
who have some background in organis-
mal biology and diversity. The progres-
sion of topics is logical, and, true to the
subtitle, he emphasizes function, bio-
diversity, and ecology. Levinton does an
excellent job of internal referencing, so it
is easy to find pertinent information dis-
cussed in different chapters. He covers
marine biology in 19 chapters, grouped
into eight sections. The first section sum-
marizes oceanographic, ecological, and
evolutionary principles, and the second
stresses how organisms function in
aquatic systems. These two sections lay
out the reasons why aquatic systems in
general, and marine systems in particu-
lar, are so different from those we are fa-
miliar with as land-based organisms.
Levinton repeatedly returns to concepts
introduced in the first two sections to
explore large- and small-scale questions,
many of which are unique to marine sys-
tems. For example, the oceans are all
linked, so the ability of many organisms
to migrate and the prevalence of free-
swimming or floating larvae provide
means of worldwide dispersal. Most ma-
rine organisms, however, are not cos-
mopolitan. The many explanations for
why some organisms have narrow dis-
tributions while others do not are rooted
in biological, chemical, physical, and geo-
logical principles and can be explored at
large scales (e.g., interactions between
coastal environments and those in the
deep sea) or smaller scales (answering
such questions as why deposit feeders
live in one area but not in an immediately
adjacent area with a different soft sub-
strate).

The third and fourth sections address
organisms and processes in the open sea,
whereas sections 5 through 7 deal with
benthic organisms, environments, and
processes. The final section concerns 
human–ocean interactions. Some stu-
dents may be disappointed by the rela-
tively small role that vertebrates, partic-
ularly mammals, play in the book.
Levinton has expanded on the treatment
of mammals relative to the earlier edition.
He is justified in concentrating on in-
vertebrates, however, given their relative
importance in ecosystems.

Marine Biology includes an adequate
index, a glossary, review questions, and 32
pages of color plates. It also includes nu-
merous high-quality gray-tone pho-
tographs and illustrations that enhance
the text. The color illustrations and color
versions of many of the gray-tone photo-
graphs can all be found on the accom-
panying CD. The color illustrations and

CD will be of particular importance to
the student who has little direct experi-
ence working with marine organisms
and environments—these tools serve to
bring the subject to life. (Unfortunately,
I was unable to open the CD on three dif-
ferent Macintosh computers; I eventually
managed to open it on a PC, but not by
following the instructions. Once opened,
it was easy to explore the 450+ anno-
tated photographs grouped mainly by
environments.) The book is well edited;
I found only one mistake in perusing the
text. (Chlorophyll a absorbs in the blue
and red regions, not blue and green as
stated in the text box on p. 207.)

Marine Biology is an excellent choice
for a nonintroductory course. I highly
recommend it for all the reasons men-
tioned above, in addition to three char-
acteristics that make it particularly stu-
dent friendly. First, the topic summary
statements clearly stand out in blue.

Downloaded From: https://complete.bioone.org/journals/BioScience on 20 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



290 BioScience  •  March 2003 / Vol. 53 No. 3

Books

Perusal of these statements allows the
student to quickly review the chapter
contents or locate information to read
about in greater depth. Second, the “hot
topics,”20 well-selected minireviews, are
scattered throughout most sections. The
subjects range from mechanical analysis
of claws to whale evolution to the use of
DNA fingerprinting in determining the
source of invading species or in moni-
toring illegal whaling. The hot topics are
excellent examples of concise reviews of
the primary literature. Third, the refer-
ences—listed at the end of each chapter
(grouped according to subtopics), in the
hot topics, and on the CD—provide the
students and instructors an easy avenue
for investigating the primary literature on
a variety of topics. The summary state-
ments, hot topics, and excellent litera-
ture citations will make this book a great
reference for the student even after com-
pleting the course.

CAROL MANKIEWICZ
Associate Professor of Biology 

and Geology
Beloit College

700 College Street
Beloit, WI 53511

GENOMICS 2002: 
GETTING PRIMED

A Primer of Genome Science. Greg
Gibson and Spencer Muse. Sinauer
Associates, Sunderland MA, 2002. 347
pp, illus. $49.95 (ISBN 0878932348
paper).

My summers at Saint Michael’s
College are the time that I plan

new courses, reinvigorate my research
program, and catch up on my science
fiction reading. I spent part of this sum-
mer developing a new undergraduate
course on genomics and bioinformatics
by perusing several recently published
texts in this area. My search for an ap-
propriate undergraduate genomics text
led me to a recently published book en-

titled A Primer of Genome Science, by
North Carolina State University profes-
sors Greg Gibson and Spencer Muse.
Both authors are well qualified to write
this text, for their research interests in-
volve genomics and span multiple disci-
plines. Gibson is a developmental biolo-
gist who works with Drosophila, and his
research incorporates molecular biology,
genetics, and genomics. Muse, a geneti-
cist and statistician, represents the next
generation of quantitative biologists who
are part geneticist, statistician, program-
mer, and molecular biologist.

The postgenomic era has sparked a
cultural and intellectual revolution
among biologists and is embodied by a
shift from linear thinking to a systems ap-
proach in molecular biology, biochem-
istry, and genetics. The questions we are
asking ourselves are, What is this new
field, how did it evolve, and how does it
differ from molecular biology on steroids?
Although this book does not answer these
questions, it will provide you with an
up-to-date introduction to the tools of
the genomicist.

Perhaps understanding any new field
begins by defining the language, and
Muse and Gibson do a wonderful job of
introducing genomics vocabulary. If you
continue to confuse words like “phred”
and “phrap”or if you haven’t yet learned
them, then this text will be of use to you.
In addition to defining the unique ter-
minology of this new field, the text also
contains a tour de force of emerging
technologies, molecular biology tech-
niques, sequence analysis tools, and in-
formation about useful databases and
Web sites. The authors have clearly made
a concerted effort to be comprehensive in
their summary and touch upon topics
such as shotgun sequencing, library con-
struction, microarrays, SAGE, SNPs, and
two-hybrid screens, just to name a few.
This thorough coverage also applies to the
current databases and sequencing pro-
jects. I was pleased to see that less publi-
cized projects, such as those on grasses
and legumes, are presented in addition to
the yeast, fruitfly, worm, and human
genome projects.

The authors cast a wide net in defin-
ing the field of genomics and include
topics such as proteomics and tran-

scriptome analysis. The text is therefore
remarkably comprehensive and orga-
nized given its length, covering most
model organisms and many new and
emerging techniques. Broad coverage in
such a short text requires that all expla-
nations be brief. I found the brevity of the
explanations to be a plus, for the authors
convey the information without over-
whelming the reader. The text is roughly
organized along the lines of “the central
dogma”: genome sequencing projects,
transcriptome analyses, proteomics, and
functional and integrative genomics.
Furthermore, the text reads well, and
each individual section is presented in a
logical progression: principles, tech-
niques, uses, databases, and limitations of
the technology. The format makes the
information readily accessible and lends
itself well to use as a quick reference
book, particularly for molecular biology
and biochemistry labs that are trying to
integrate genomic technologies into their
research. I particularly appreciated the
one- and two-page math boxes that ex-
plain the principles behind many of the
commonly used algorithms. Topics such
as hidden Markov models, pairwise se-
quence alignments, phylogenetics, and
clustering methods are covered in these
sections. Finally, illustrations and color
figures, from simple sequence alignments
to hierarchical clustering of microarray
data, successfully complement the text.

The target audience of this introduc-
tory text is advanced undergraduates and
early graduate students. While this text
does a good job presenting the tools of
the trade for this audience, I was hoping
that more attention would be given to
asking and answering biological ques-
tions within the field. Because under-
standing the text requires literacy in mol-
ecular biology, I would be hesitant about
adopting it as the sole text for an ad-
vanced undergraduate course. For grad-
uate students, it lacks the depth to be the
basis of an entire genomics course but
could be effectively used as a reference or
supplemental text. A Primer of Genome
Science will be most useful to those who
are already primed, but it is a useful re-
source nevertheless.

The authors dedicate much of their
writing to explaining standard molecular
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biology techniques as well as new tech-
nologies, and both sections are well re-
viewed. My only concern is that many
standard molecular biology techniques
are presented as recently developed ge-
nomic tools. The authors miss an op-
portunity to convey how established ap-
proaches and new approaches have been
integrated into a new discipline. This text
fails to illustrate that the genomics revo-
lution is not only the technologies but
also the way we view our field as a result
of the technologies. For example, stan-
dard molecular biology techniques are
presented as new science simply because
they are being used on a larger scale. The
field of genomics is not solely about the
scale of experiments; rather, the cultural
revolution of genomics is that molecular
biologists and biochemists have been
brought into the realm of systems biol-
ogy. Despite this pedagogical oversight, I
am glad I have a copy of the text in my lab
and on my bioinformatics workstation.
I foresee using it whenever I need a 

refresher on a database, algorithm,
sequencing project, or molecular bio-
logy technique.

MARK LUBKOWITZ
Assistant Professor

Saint Michael’s College
Box 283

Colchester, VT 05439

AN INTEGRATED TEXTBOOK
FOR CONSERVATION GENETICS 

Introduction to Conservation Genet-
ics. Richard Frankham, Jonathan D.
Ballou, and David A. Briscoe. Cam-
bridge University Press, Cambridge,
United Kingdom, 2002. 617 pp., illus.
$130.00 (ISBN 0521630142 cloth).

One can often recognize the matura-
tion of a discrete field of research

when two events occur, the inception of
a specialty journal and the publication of
a field-specific textbook. Arguably, the
field of conservation genetics was born
with the publication of Conservation and
Evolution (Frankel and Soulé 1981, also
published by Cambridge University
Press), but it would take nearly 20 years
before the journal Conservation Genetics
was first published in 2000. This was
soon followed by the publication of an in-
troductory textbook. The authors of
Introduction to Conservation Genetics are
conservation biology heavyweights who
bring a unique mix of perspectives to
this book. Richard Frankham is profes-
sor of biology at Macquarie University,
Sydney, Australia; his expertise is wide-
ranging and includes quantitative genet-
ics, estimation of genetically effective
population size, and the relationship be-
tween quantitative variation, variability
in neutral markers, and their relative 
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significance in conservation genetics.
Jon Ballou is population manager at
the National Zoological Park, Smith-
sonian Institution, Washington, DC,
and adjunct at the University of
Maryland. As such, his expertise lies in
the area of small population manage-
ment. David Briscoe is associate pro-
fessor of Biology at Macquarie
University and has collaborated with
Frankham on a number of projects, in-
cluding the use of Drosophila to test
conservation genetic hypotheses under
laboratory conditions.

This textbook is intended to intro-
duce advanced undergraduate and grad-
uate students to the field of conserva-
tion genetics; it is also intended for pro-
fessionals who wish to augment their
knowledge in this area. The authors have
compiled a set of concrete examples that
could be used by instructors in popula-
tion genetics and evolution courses to
“enthuse their students.” Details on ex-
perimental design and laboratory pro-
cedures are deliberately omitted so as to
concentrate on general principles.
A working knowledge of Mendelian 
genetics and elementary statistics is 
assumed.

The text begins by introducing the
reader to conservation genetics as a 

distinct discipline, to the need for and
utility of conservation genetics given our
current extinction spasm, and to themes
that are recurrent throughout the book.
The second chapter addresses the direct
connection between species persistence
and genetic variability. It is important to
explicitly address this issue because the ar-
gument has been made (e.g., Lande 1988)
that demographic events lead to species
extinctions long before a lack of genetic
variability can become important to
species persistence. Three sections fol-
low. Section I (seven chapters) contains
a short course in population genetics.
Population genetic theory generally ad-
dresses evolutionary changes within large
populations. One reviewer of this book
(Smith 2002) suggested that the intro-
ductory material in section I was geared
too heavily toward uninformed readers.
I think that the inclusion of basic con-
cepts of population genetics is appro-
priate in a textbook intended for a wide
audience of advanced undergraduates,
graduate students, and management pro-
fessionals. At worst, much of this section
could be skipped over or assigned as ad-
ditional reading in advanced conservation
genetics courses. Turning the argument
around, section I could serve as the 
basis for a brief introduction to popula-

tion genetics in courses such as evolution
or population genetics.

Section II contains five chapters deal-
ing with the population genetic conse-
quences of small population size. The
effects of small population size on ge-
netic variability and population persis-
tence are what set conservation genetics
apart from the larger fields of evolution-
ary and population genetics. Small pop-
ulation size is the common thread that
defines species of conservation concern
despite a large diversity of life histories
and ecologies among them. Inbreeding
and its effects on population persistence
are discussed in two chapters within sec-
tion II and provide follow-up to the dis-
cussion begun in chapter 2. Although
some might find this approach repetitive
(Hedrick 2002), inbreeding and the 
inbreeding-like effects of drift (discussed
in a different chapter in section II) are at
the heart of the argument for maintain-
ing genetic diversity in endangered
species. Inbreeding provides a direct link
between population genetics and popu-
lation persistence.

Section III (six chapters) is perhaps
the most interesting from my perspective
as a conservation geneticist who has
worked with a number of species of con-
servation concern. This section is replete
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with examples and discusses applications
of population genetics theory to conser-
vation problems. It is in this realm that
conservation genetics can be truly dis-
tinguished from the fields of population
and evolutionary genetics, which pro-
vide its theoretical underpinnings.
Chapters on genetic management of wild
populations, genetic management of
captive populations, and the genetics of
reintroductions are included in this final
section.

Frankham and his colleagues have
done a good job of providing the extras
that make for a user-friendly textbook.
Features include an opening précis for
each chapter and a list of important
terms. Chapters are divided into logi-
cally ordered sections, and marginal text
boxes highlight the important points in
each section. Many of the data figures
(graphs and tables) are accompanied by
well-done ink drawings of the relevant
organism. A few black-and-white pho-
tographs also accompany the text.
Highlighted text boxes are used to set
aside in-depth consideration of specific
examples. Each chapter is provided with
a summary and an annotated list of fur-
ther reading that usually includes review
articles on the chapter topic. Finally, each
chapter ends with a problem set, and
many have a set of practical exercises as
well. Most of these problems are quanti-
tative and appear ideal for take-home
assignments. Although at first glance the
practical exercises do not appear all that
useful from an instructor’s point of view,
it should be noted that most of the re-
sources needed to do the exercises (e.g.,
simulation programs and data files) are
available for downloading from a Web site
that is maintained in conjunction with
the book (http://consgen.mq.edu.au). At
the end of the book are 17 “take-home
messages” intended to provide a concise
summary of the important themes in
the book. When combined with the 
chapter-opening main points and mar-
ginal text boxes, these messages may pro-
vide those more befuddled students with
a starting point for understanding the
more central concepts.A 12-page glossary
follows the messages. The reference sec-
tion is extensive, spanning 39 pages, and
most of the references are quite recent

(many were published within the last
two or three years).

Despite the length of the text, the writ-
ing style remains succinct and crisp
throughout. Furthermore, the style is
very clinical in the sense that the authors
assume that the reader is already con-
cerned about the loss of all forms of
biodiversity and does not have to be told
about this aspect of the problem. While
some conservation biologists advocate a
more activist role for researchers in all 

aspects of the field (e.g., Noss 1996),
Frankham and colleagues take what is, in
my opinion, the appropriate approach
by confining their discussion to empiri-
cal results without overt emotional 
appeals.

This book is a very welcome addition
to my library. As an instructor in under-
graduate and graduate evolution, popu-
lation genetics, and conservation genet-
ics courses, I found it unfortunate that no
synthetic treatment of conservation 
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genetics was available as a class textbook.

As a result, I depended on population

genetics texts (Hartl and Clark 1997) and

compilations of case studies (e.g., Soulé

1986,Avise and Hamrick 1996).Although

adequate for the task, these works were

not really designed for use in under-

graduate instruction. I am looking for-

ward to teaching conservation genetics

from this text. Its strengths lie in the thor-

ough discussion of quantitative genetics

and the chapters dealing with genetic

management of captive and reintroduced

populations. Above all, we finally have a

text that does a good job of integrating

population and evolutionary genetic the-

ory with real-world conservation genetic

examples and applications.

HUGH B. BRITTEN

Associate Professor

Department of Biology

University of South Dakota

Vermillion, SD 57069
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