
communities in which they live. Paulson covers these
topics with lively prose and illustrates these topics
with beautiful photographs throughout the book.

The first chapter presents the basic information
about theOdonata for general readers. The 250-mil-
lion-year evolutionary history of the order is sum-
marized as the major groups of dragonflies (the
Anisoptera) and damselflies (the Zygoptera) are in-
troduced. The basic morphological features that
define the insect order, physiological features as-
sociated with thermoregulation, and the types of
habitats where dragonflies and damselflies live are
discussed. He describes the spectacular diversity in
adult coloration across the order and many of the
ways that various colors and patterns of coloration
influence mating success and thermoregulation.

The place of dragonflies in the food webs they in-
habit is then explored. Dragonflies and damselflies
are voracious predators because of the adaptations
for flight and vision that they possess. The author
also vividly describes their interactions with their
own enemies, the birds, frogs, fish, and other insects
that feed on them, as well as the parasites that infect
them.

Chapter 3 discusses the fascinating reproductive
tactics that males and females of many different spe-
cies use to produce their offspring. Some species
have elaborate courtship displays, others quickly pair
and mate, and still others have males that continu-
ally harass females in order to induce mating. Many
readers will find the photographs of courtship and
the various mating strategies intriguing.

The complex life cycle that all species express is
then expounded in Chapter 4. Most species spend
months to years as aquatic larvae before they meta-
morphose into terrestrial adults. This chapter will
probably be the most surprising to many, because
people are not very familiar with the full scope of the
insect life cycle.

The next chapter explores the place of dragon-
flies in various human cultures of the world. Dragon-
flies in our cultural artifacts, in various mythologies,
and as delicacies in some cuisines are briefly ex-
plored. Paulson also provides a brief introduction to
current scientific research being conducted on odo-
nates, and conservation efforts to preserve these im-
portant members of aquatic communities.

Between each chapter, brief descriptions of indi-
vidual species from around the world are presented
along with beautiful photographs that illustrate
key information about the species. The author is
one of the foremost authorities on the worldwide
diversity of the odonates, and his insights about
the natural histories of these species provide im-
portant depth to the general presentation in the
chapters. Readers seeking a general introduction

to the Odonata that is also spectacularly illustrated
will greatly enjoy this book.

Mark A. McPeek, Biological Sciences, Dartmouth
College, Hanover, New Hampshire

Age and Growth of Fishes: Principles and

Techniques.
Edited by Michael C. Quist and Daniel A. Isermann.
Bethesda (Maryland): American Fisheries Society. $79.00.
xxii + 359 p.; ill.; no index. ISBN: 978-1-934874-48-6.
2017.

Age and growth data are critical variables used to
assess fish population demographics and dynamics
in order to guide management and conservation.
Historically, age and growth investigations were a
common staple offisheries education. But, as the ed-
itors of this book concede, many fisheries programs
are moving away from some of the more traditional
methods of population ecology. But, as there are still
critical needs for this information and capabilities,
the editors were prompted to organize a volume that
can serve as a comprehensive overview of concepts
and techniques for use by students, fishery manag-
ers, and researchers.

The book includes 12 chapters and each is au-
thored by experts in the field. The first chapter re-
views the history and importance of age and growth
information, and the following 11 chapters address
background, methods, and techniques: Morphol-
ogy, Composition, and Growth of Structures Used
for Age Estimation; Validation of Annual and Daily
Increments in Calcified Structures and Verification
of Age Estimates; Choice of Structure for Estimating
Fish Age andGrowth; Sampling for Age and Growth
Estimation; Scales; Cleithra, Dentaries, and Other
Bones; Fin Rays and Spines; Otoliths; Age Structure;
Growth Estimation: Summarization; and Growth Es-
timation: Growth Models and Statistical Inference.
Each chapter begins with an introduction and then
presents the relevant background and methods. Il-
lustrations are included in most chapters and pro-
vide important information to explain the methods
and techniques described. All of the chapters are
well referenced and include a list of citations that
will lead readers to more information if needed.

Although this book will be useful to fishery scien-
tists and students working anywhere, the emphasis is
on North American fishes (when species are men-
tioned) and postlarval fishes. There are some other
publications available that cover some of the same
concepts and techniques, but they are difficult to
find and are becoming dated. This volume provides
a modern and up-to-date compilation of methods
and techniques. Although the entire book will prove
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useful, one standout chapter is Growth Estimation:
Growth Models and Statistical Inference. This chap-
ter provides a very thorough examination using clear
examples and explanations using the R program-
ming environment.

This volume achieves the editors’ goals and will
serve as a useful reference and textbook. It will be
of interest to undergraduate and graduate students
as well as professionals in the fields of fishery man-
agement and fish biology.

Christian E. Zimmerman, Alaska Science Center,
U.S. Geological Survey, Anchorage, Alaska

The Ocean Ecology of Pacific Salmon and

Trout.
Edited by Richard J. Beamish. Bethesda (Maryland):
American Fisheries Society. $98.00. xii + 1147 p.; ill.;
index. ISBN: 978-1-934874-45-5. 2018.

No part of salmon and trout life history is more im-
portant or mysterious than the time spent at sea.
The adage of the ocean as a “black box” into which
many venture yet few return, conjures a sense of
fundamental intractability and remains ingrained in
the salmon lexicon. The black box of the ocean is
now more brightly illuminated than ever before in
The Ocean Ecology of Pacific Salmon and Trout, edited
by Richard J. Beamish. Writing in nine chapters, 41
contributing expert authors fill over 1000 pages into
a volume weighing 2.6 kg (which according to Fig-
ure 3.22 on page 756 is approximately the weight of
a 575 mm male masu salmon).

Following a general introduction by Beamish in
which he provides his own interpretations of the
key findings, the volume is organized into chapters
for each of the eight focal species (presented in de-
scending order of abundance). The inclusion of
masu (cherry) salmon, steelhead, and coastal cut-
throat trout is a welcome aspect of the book as these
species that are rarer and generally less commer-
cially valuable tend to get bypassed in reviews. The
volume concludes with an assembly of short works
on methods used to study Pacific salmon and trout
in the ocean. The largest contributions of this work
to the field are twofold. First, substantial new infor-
mation is brought forth, most notably substantial re-
search published in Russian. Long has the language
barrier plagued knowledge exchange between west
and east; a divide that led salmon researcher Bill
Ricker to famously teach himself Russian and even-
tually publish a technical Russian-English dictionary
that is still used today. The incorporation of original
Russian research not only shrinks the gap between
worlds, but also helps illustrate the evidence that
has led to divergent world views concerning the role
of salmon in the ocean. Second, the book serves a
veritable roadmap for addressing the most pressing

knowledge gaps by the current and likely future gen-
eration of salmon researchers. Although someof the
recommendations for future work reinforce the con-
sensus of the scientific community (e.g., better un-
derstand the role of nearshore carrying capacity
during the early stages of ocean entry), others are
perhaps less obvious (e.g., the need to better under-
stand the role of native and invasive pathogens and
parasites on salmon ecology in a changing climate).

Where the volume falls short is ironically not
in presenting too little, but rather trying to do too
much. Specifically, each chapter includes new in-
formation on freshwater ecology that ultimately felt
out of place not only with the primary focus (and
hence title) of the book but did not and could not
do justice to information on the freshwater phase
of the life histories. It is in this regard that the vol-
ume fails to serve as a full update to the classic review
of life histories by Groot and Margolis (1991. Pacific
Salmon Life Histories. Vancouver (Canada): Univer-
sity of British Columbia Press). An inherent conse-
quence of the layout into species-specific chapters
is the complication of drawing among species com-
parisons with regards to things such as diet, distribu-
tion, or diel vertical movement. On the bright side,
the summaries provided in the book serve as logical
starting places for syntheses on topics across species.

Regardless of these criticisms, The Ocean Ecology
of Pacific Salmon and Trout is destined to be a foun-
dational classic and go-to reference for years to come.
Salmon researchers should clear off some time on
the calendar to work through the volume and dedi-
cate space in their libraries. Just be sure to shore up
your bookshelves first.

Peter A. H. Westley, Salmonid Evolutionary Ecol-
ogy & Conservation Lab, College of Fisheries & Ocean
Sciences, University of Alaska, Fairbanks, Alaska

The Behavior and Ecology of Pacific Salmon

and Trout. Second Edition.
By Thomas P. Quinn. Published in association with
the American Fisheries Society, Bethesda (Maryland) by
the University of Washington Press, Seattle (Washing-
ton). $60.00 (paper). xii + 547 p. + 10 pl.; ill.; index.
ISBN: 9780295743332 (pb); 9780295743349 (eb).
2018.

Summarizing the behavior and ecology of fishes of
such fascination and connection to human societies
through millennia as Pacific salmon and trout is a
Sisyphean task; as soon as one rolls themassive stone
of literature to the top of the hill of knowledge, it
rolls back down again owing to the stone’s ever ex-
panding size. The Behavior and Ecology of Pacific Salmon
and Trout is a seriously updated (36% longer, ex-
panded citations; outstanding color graphics and
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