
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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images) second edition of the initial 2005 offering
by Thomas Quinn.

The Introduction begins with a brief explanation
of terms describing key life-history stages and pat-
terns (with delightful explanations on the origins
of peculiar words such as “redd,” “parr,” and “ale-
vin”) and considers whether or not salmonids are
“typical” fishes (they are not in many respects).
The author then, importantly, outlines the environ-
ments of Pacific salmon and trout, that they are
products of these environments and, consequently,
that they display one of their most notable attributes
(at least to ecologists and evolutionary biologists)—
an amazing degree of geographic variation inmyriad
traits. The Introduction concludes with informative
life-history summaries of the key “characters” within
Oncorhynchus and Salvelinus, a discussion of taxon-
omy and systematic relationships, and evolutionary
history now with incorporation of at least some fossil
data. The Introduction, especially with the striking
images and drawings, makes an excellent summary
for those new to this group of fishes.

The bulk of the book (Chapters 2–17) is orga-
nized by life-history stage and environment (e.g., Mi-
gration inCoastalWaters andEstuaries; TheEcology
of Spawning Salmon and Their Carcasses), which is
a highly digestible way to summarize the complexity
of life history, behavior, and environments of salmon
and trout. The chapters on lake and stream biology
have been broadened to better reflect the fact that,
in addition to sockeye salmon, most other species
may also use lakes, and that streams may be impor-
tant feeding and growth habitats for all life stages.
Next is a chapter on the evolution and structure of
populations (both of which have been the topics of
entire volumes) that efficiently explains the basics
of natal site fidelity (“homing”), isolation, and sub-
sequent evolution in adaptive and neutral traits and
its importance to conservation. A quibble I have is
lack of information on conservation unit definition
and policy outside of theUnited States. For instance,
Canada encompasses a huge portion of the range of
Pacific salmon and trout and has developed inde-
pendent conservation procedures and policies that
bear mention. The final chapter discusses trends in
the past, present, and future abundance and diver-
sity of salmon and trout. It includes important new
sections on dam removals and climate warming, and
makes the point that if humans provide “cold, clean,
complex, and connected” (p. 442) habitats, salmon and
trout populations can usually rebound. This is a criti-
cal point in a time of declining populations and con-
flictingpolicy choices facing these (andother)fishes.
This volumefocuses,however,on the biology of salmon
and trout and avoids, wisely I believe, overt advocacy,
but is still essential reading for those involved in
salmon and trout conservation. There is no one bet-

ter to synthesize more than a century of research on
behavior and ecology of Pacific salmon and trout.
Quinn has marshalled his extensive experience in
conducting salmon and trout research from Alaska
to New Zealand to produce a technically compre-
hensive, highly readable, and beautifully illustrated
volume as befits these noble fishes.

Eric B. Taylor, Zoology and Beaty Biodiversity Mu-
seum, University of British Columbia, Vancouver, Brit-
ish Columbia, Canada

Narwhal: Revealing an Arctic Legend.
Edited by William W. Fitzhugh and Martin T. Nweeia.
Hanover (New Hampshire): IPI Press and Washington
(DC): Arctic Studies Center, National Museum of Nat-
ural History (Smithsonian Institution); distributed by
the University Press of New England, Lebanon (New
Hampshire). $35.00. xxviii + 233 p.; ill.; index.
ISBN: 978-0-9967480-1-8. [This book is the com-
panion to the exhibit Narwhal: Revealing an Arctic
Legend at the Smithsonian Institution’s National
Museum of Natural History.] 2017.

Biology and Conservation of Musteloids.
Edited by David W. Macdonald, Chris Newman, and
Lauren A. Harrington. Oxford and New York: Oxford
University Press. $125.00 (hardcover); $60.00 (pa-
per). xvii + 701 p.; ill.; index. ISBN: 978-0-19-
875980-5 (hc); 978-0-19-875981-2 (pb). 2017.

From the cosmopolitan badgers, weasels, and otters
to the highly endangered pygmy raccoon, European
mink, and red panda, Musteloidea is the most spe-
cies-rich superfamily within Carnivora with over 90
described species. Equally impressive is the great
ecological diversity, with species exhibiting arboreal,
fossorial, or aquatic lifestyles in nearly everymajor bi-
ome across the world as well as a variety of diets rang-
ing from the generalist diets of raccoons, skunks,
and badgers to the specialized diets of the herbivo-
rous red panda, hypercarnivorous weasels, and pi-
scivorous otters.

This bookpresents thefirst compilation of thenat-
ural history and current research of musteloids. The
editors, who have over 90 years of experience work-
ing with wild musteloids, have assembled an all-star
team of 70 of the leading musteloid experts across
the world to showcase the diversity and ecological
impacts of musteloids.

The volume is organized into three parts. The nine
chapters of Part I review the major groups of muste-
loids and their natural history. These chapters sum-
marize the most up-to-date information of everything
known about musteloids, including their evolution,
functionalmorphology, behavior, ecology, conserva-
tion, and interactions with humans. The 20 chapters
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