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 Symposia at international conferences can be a great origin 
for an edited book volume.  Published volumes resulting from 
such symposia can provide a range of perspectives on a topic 
that, taken together, combine to explore that topic at greater 
depth than can be included in most primary literature.  This vol-
ume, Amphibian and Reptile Adaptations to the Environment, is 
such a book in a very brief volume.  The seeds of this book origi-
nated from a symposium at the 7th World Congress of Herpetolo-
gy in 2012, on the topic of “Amphibian and Reptile Adaptations.” 
This is clearly too broad a topic to be captured in a single, small 
volume, and the editors of this book make no pretense of pre-
senting a comprehensive review of that material. Instead they set 
out to introduce readers to a set of topics within the overarching 
theme, delving a bit more deeply into a limited range of subjects, 
while itemizing some gaps in current knowledge and indicating 
some future directions for research.  
 The Preface of the book states that the intent of this book is 
to provide an introduction to several topics and inspire future re-
search directions. We read the book as part of a discussion-based 
class at California State University Fullerton that was composed 
of masters and advanced undergraduate students, an audience 
explicitly appropriate for the book. Thus, our review reflects the 
impressions of a team that includes knowledgeable faculty and 
less-experienced students. Our review first provides brief over-
views of the chapters, then discusses our more general impres-
sions of the book and our recommendations for those who might 
consider buying the book.  

 The book has eight chapters on a narrow range of largely un-
connected topics that can be read in almost any order.  Chapter 
1, however, does set a tone for the rest of the book, so we rec-
ommend reading it first even though it is not intended to be an 
Introduction to the book.
 The first chapter (Behavior and physiology: an ecological and 
evolutionary viewpoint on the energy and water relations of ec-
tothermic amphibians and reptiles by Lillywhite) begins with a 
historical review of thermal physiological and behavioral ecol-
ogy over the last century, illustrating how that progression has 
led to contemporary questions about challenges animals face 
from changes to temperature and water regimes that have been 
caused by global climate change. The author subsequently re-
views water and temperature relations in amphibians and rep-
tiles with respect to specific challenges faced by different spe-
cies, and the varieties of physiological and behavioral solutions 
to those challenges. The chapter concludes with a section about 
future directions and major unanswered questions in the biolo-
gy of temperature and water balance by reptiles and amphibians.  
Importantly these questions are viewed within the context of cli-
mate change.  This chapter does an excellent job of introducing 
the reader to water and energy relations, as well as pointing out 
the current and future gaps in our understanding of the physi-
ological and behavioral response to environmental challenges.  
The topics of temperature and water relations are also set into a 
context of energetics, so there is mention of how climate change 
can affect the biotic environment (e.g., food supply) as well as 
the physiological and behavioral opportunities and limitations 
caused by changes of temperature and water to animals. For 
example, if climate changes cause increasingly arid conditions, 
then hydroregulatory adaptations are pertinent, but arid condi-
tions can also result in fewer energy resources, which in turn im-
pacts bioenergetic adaptations. The author of this chapter men-
tions these complexities in passing, but without depth. Although 
it did not appear to be the primary goal, Chapter 1 also sets up 
the rest of the book well.  In fact, nearly every other chapter is 
referenced in this chapter.
 Chapter 2 (Acclimation, acclimatization, and seasonal varia-
tion in amphibians and reptiles by Little and Seebacher) is divid-
ed into six sections, with the first section providing a brief intro-
duction to the constraints of temperature on performance, the 
ecological importance of thermal performance breadths, and 
the mechanisms of hypometabolism and thermal compensation 
as coping strategies for seasonal variation in temperature. Sec-
tion II gives an overview of hypometabolism as a strategy to con-
serve energy and withstand hypoxia, as well as regulatory path-
ways and possible signals to cue hypometabolism and its role 
in hatching time. The authors also address the importance of 
having hypometabolism coincide with mechanisms that defend 
against the adverse effects of extreme temperatures on tissues. 
Section III begins by introducing behavioral thermoregulation 
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and acclimation as compensation strategies for maintaining 
optimal performance with short-term temperature fluctuations. 
This leads to a focus on acclimatory responses of energy metab-
olism, muscle function, and the regulation of acclimation. Sec-
tion IV discusses the interplay between behavioral thermoregu-
lation and physiological acclimation in terms of the tradeoffs 
and costs associated with each, indicating how these processes 
are not mutually exclusive and have coevolved in some species. 
Section V addresses how intra- and inter-generational effects of 
epigenetics play a role in developmental plasticity, and this sec-
tion also address the gaps in knowledge in this area. Section VI 
emphasizes the need to consider the role of phenotypic plastici-
ty, including behavioral thermoregulation and acclimation in re-
sponses to climate change, and to incorporate animal responses 
to changes in variation in thermal environments in modeling 
future species distributions.  
 The authors of this chapter provided ample background in-
formation, effectively set up key concepts using clear figures, 
provided a well-rounded body of literature for each topic, and 
directed the reader’s attention to areas of research that could be 
expanded on (coinciding with the overall goal of the book). One 
thing the authors did very well was maintain a moderate level 
of detail per topic, and provide specific references as a starting 
point for those who would like to dig a little deeper in the litera-
ture. Given the level of background information, and the open-
ended way in which they stimulated ideas for future research 
directions, this chapter would be best suited for advanced un-
dergraduates. Perhaps it would work particularly well for a semi-
nar class where students could do a more advanced literature 
review based on specific gaps in knowledge, and ultimately gen-
erate specific research questions.
 Chapter 3 (Physiological and biochemical correlates of calling 
behavior in anurans with different calling strategies by Bevier) 
introduces the physiology behind anuran call production and 
physiological regulation of calling behaviors. Bevier discusses 
how and why frogs vary their calling behaviors and the fact that 
vocalization is energetically very costly. Thus, calling behaviors 
are affected by seasonal changes in the abundance or duration 
of resource availability; individual access to resources can affect 
calling on a nightly scale. Additionally, male-male competition 
can structure variation in calling behaviors within a chorus, and 
that competition can determine the energetic and fitness conse-
quences of the different calling strategies. The great variation in 
calling behavior is tied together with a description of hormonal 
control of both the physiology and behavior of calling.  Here, 
Bevier describes the biochemical controls within an individual 
that result in calling behaviors, and demonstrates that the field is 
at a stage where the literature is now just rich enough to link ex-
trinsic variables to changes in individual behavior. Researchers 
can hypothesize explanations of those behaviors with biochemi-
cal changes in an individual’s physiology, although much test-
ing of these physiological hypotheses remains to complete our 
understanding.
 Bevier also introduces mechanisms most likely to explain 
variation in vocalization in relation to different habitats and to 
external and internal factors including stress. Bevier simplifies 
the concepts surrounding vocalization in an organized and an 
intuitive way that undergraduate or graduate students should 
find easy to understand, and more-advanced scientists will find 
useful as a review.  Throughout the chapter, Bevier points out 
where knowledge is lacking, and where there are broad gaps in 
current research that are ripe for further study.

 Chapter 4 (Digestive physiology in reptiles with special refer-
ence to pythons by Enok, Simonsen, Funch, Kruse, Dahlerup, and 
Wang) uses pythons as a model organism for discussing aspects 
of digestive physiology. The chapter presents an overview of the 
anatomy of the gastrointestinal (GI) tract, emphasizing compart-
mentalization among organs. The chapter presents an overview 
of digestive processes from prey capture and ingestion through 
the processes that occur as the food moves through the GI tract, 
ending with defecation. There is some depth to discussion of the 
hormones and regulatory peptides involved in the GI tract dur-
ing digestion, and comparisons to the much more deeply under-
stood mammalian endocrinology of digestion. 
 This chapter is a bit more technical than other chapters of 
this book, but the chapter is still quite accessible for students 
(although those students may need to have an online diction-
ary open to help with jargon and vocabulary). The approach is 
to compare GI tracts of mammals and those of pythons. While 
contrast is a useful approach, at some points in the chapter it is 
difficult to discern whether the authors were referring to mam-
mals or pythons. This could be confusing to readers new to di-
gestive physiology. Overall, however, this chapter is an excellent 
introduction to the basics of reptile digestive physiology.
 Chapter 4 juxtaposes well with Chapter 5 (Effects of feeding on 
the respiration of ectothermic vertebrates by Carvalho, Andrade, 
and Milsom). This chapter first introduces the physiology of ec-
tothermic animals during and after ingestion of a meal.  The rest 
of the chapter is divided into two sections. The first section goes 
into greater depth of the energetic correlates of the physiological 
processes and aerobic capacity of reptiles after ingesting a meal. 
This includes defining Specific Dynamic Action (SDA) and the 
factors that influence SDA. The rest of the section gives exam-
ples of what happens to metabolism and energy balance during 
the postprandial period of digestion. The second section deals 
with the consequences of food intake on the respiratory and 
circulatory systems, including an explanation of the increase in 
ventilation that results from the increased metabolic rate associ-
ated with SDA. This section presents a good description of the 
alkaline tide in the circulatory system of reptiles and amphib-
ians after ingesting a meal, and the chapter concludes with de-
scriptions of how breathing frequency is controlled in reptiles 
and amphibians and how we need research on these topics. The 
authors present inspirations for more research for this topic.
 Chapter 6 (Temperature effects on the metabolism of amphib-
ians and reptiles:  caveats and recommendations by Andrade) 
introduces metabolism and energy expenditure in general and 
then focuses on amphibians and reptiles. The chapter presents 
the classic literature linking temperature and metabolism in am-
phibians and reptiles, then explains how body temperature var-
ies greatly among ectothermic species, and how different ther-
moregulatory costs and benefits in different environments will 
result in differing thermoregulatory behavior. Andrade recom-
mends explicitly incorporating thermal biology into metabolic 
determinations. He presents an example of a study where me-
tabolism was measured at a temperature that a free-living lizard 
might only reach briefly, rather than a typical daytime tempera-
ture for the lizard, as a means to argue that the thermal biology 
of the species should be considered before setting experimental 
conditions in a laboratory setting. Additionally, he argues that 
the range of temperatures an animal experience on a daily cycle 
influences physiological functions much like the light day cycle.  
Finally, Andrade presents caveats and recommendations to re-
searchers working on the relationship between temperature and 
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metabolism. Some of these recommendations are not new (ad-
mittedly), but they remind researchers about phenomena such 
as explicit body temperature lags for animals placed in meta-
bolic chambers. Some precautions in this section have been the 
subjects of research, but cautions should always be welcome. 
 Chapter 7 and 8 (Physiological ecology and conservation of 
anuran amphibians by Navas, Gomes, and Domenico, and As-
sessing the physiological sensitivity of amphibians to extreme en-
vironmental change using the stress endocrine responses by Na-
rayan) can be discussed as a unit because of their overlapping 
reviews of physiological ecology, conservation and stress hor-
mones (corticosterone) in amphibians. The goal of both chap-
ters is to emphasize the need for research on stress ecology to 
improve links to amphibian conservation.
 The aims of Chapter 7 were:  1) to highlight how anthropo-
genic changes in climate and environment (ACCE) can modify 
anuran physiology in ways that impact ecological performance 
and 2) to illustrate why the integration of conservation biology 
and anuran physiological ecology is important. The chapter dis-
cusses conservation implications of stress physiological ecology 
that remain unresolved, such as phenology and dormancy, expo-
sure to extreme temperatures, or the interacting effects of water 
and temperature. It also discusses chronic stress induced by en-
vironmental change with an eye to enumerate why each aspect 
of anuran physiological ecology is important to understanding 
how anurans respond to their environment, rather than discuss-
ing specific responses to ACCE. This approach is effective in 
highlighting open questions on topics that will be important in 
understanding effects of ACCE, and creates a good window into 
the literature for discussion groups or development of research 
questions by scientists early in their career or education. Over-
all, this chapter’s broad review of anuran physiological ecology 
and use of current literature to support claims emphasizes how 
important it is to integrate physiological ecology and conserva-
tion, and to use physiological ecology as a tool for understanding 
amphibian decline.  
 Chapter 8 discusses physiological sensitivity of amphibians 
to extreme change, and consequently deals with a relatively 
narrow subject compared to most other chapters. The chapter 
has style issues, such as a long and meandering introduction, 
but settles into a reasonably thorough summary of how chang-
ing environmental factors could affect amphibian populations 
through effects on amphibian stress physiology. The chapter 
introduces key stress hormones as well as methods of measur-
ing stress responses in amphibians, including the importance 
of baseline measurements, which is supported with several ex-
amples. The chapter discusses the effects of thermal and other 
extreme environmental conditions on stress physiology. An ex-
ample is the discussion of the effects of extreme thermal changes 
on habitat restrictions and survivability, which is later empha-
sized again when discussing thermal reaction norms (see pages 
190-191, and 201). The section on “noninvasive hormone moni-
toring” was a great section, although it could have been more 
effective if it was placed in the introduction or combined with 
“measuring stress hormones.” The two figures illustrating ther-
mal reaction norms were a nice visual, although a single figure 
would have sufficed (see page 201-202). Overall, the chapter 
defines new methods and ideas in a straightforward manner 
and supports these with a number of amphibian examples. The 
chapter’s organization could have been better, as the connec-
tions between some topics were very brief, such as the connec-
tions between modulation of the endocrine axis and thermal/

extreme environmental events. Even though this chapter was 
not as detail-intensive as some of the previous chapters (e.g., 
Chapters 4-6), it did have an excellent call to action. Areas of po-
tential research were less open-ended, yet direct and effective at 
pointing toward areas that remain poorly studied.
 The production quality of this book is generally good. The 
binding is solid and held up to the abuses of being passed among 
several readers; the paper and printing give clear and easy to 
read text; and it has a few color figures and photos that were clear 
and well-reproduced. That said, the price of this hardback ($119 
or about $0.56 per page) puts the book out of reach of many of 
the students who will find the book the most useful.  Although 
there is an electronic option at a slightly reduced price, a paper-
back version costing about $35 would likely make this book more 
attractive for use in classes or by beginning graduate students 
wanting an overview of several topics in adaptations to environ-
ments. There are eight chapters, with two pairs of chapters with 
subjects that are very complementary that could be discussed 
together as class units. Because there are few chapters, the book 
might best be used by asking students to read a chapter as prepa-
ration for one discussion, and then one or more papers from the 
primary literature on the same subject as preparation for a sec-
ond week’s worth of discussion. 
 Overall, we can assert from our own experience that this 
book is very good for stimulating discussion.  Most chapters give 
enough of an introduction to specific topics for naïve readers to 
understand the general state of knowledge in enough detail, and 
with enough cited literature, for students to dive more deeply 
into the topic on their own. We also feel that the book could be a 
useful compilation for more advanced scientists with more spe-
cific knowledge.  We found the book to be a good introduction 
to many different topics, and as the authors state in the Preface, 
many people will find something useful in it, and some will find a 
lot. Advanced readers will find many of the chapters to be a con-
venient, if brief, review and summary of relevant literature; less-
advanced readers will find chapters to be a good starting point. 
 Many of the chapters also did a good job of pointing toward 
open questions deserving additional research.  Our in-class dis-
cussions concluded that students at all levels could use this book 
as a starting place to design research projects, or as a pointer 
to delve into the literature in greater depth to discover exactly 
where there are gaps in current knowledge.  This book will also 
be a good stimulus for discussion groups or as the basis for grad-
uate-level classes. Like the positive reaction to the symposium 
upon which the book is based, we predict that most readers who 
are interested by the title of the book will find this an interesting 
and useful resource.
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Charles LeBuff ’s Florida’s Crocodile is 
a useful and straightforward compendium 
of information concerning the American 
Crocodile (Crocodylus acutus) in Florida 
assembled primarily from the author’s own 
observations and recollections. This com-
pact (159 pages) volume is in the nature of a 

personal memoir in which LeBuff combines history, anecdotes, 
recollections, scientific information, and his opinions.  It is writ-
ten, by the author’s introductory statement, for the layman and 
naturalist and will serve this audience well in the rather narrow 
scope that it undertakes.
 The first three chapters briefly introduce crocodylians of 
the world, the American crocodile in Florida, and an overview 
of crocodile structure and biology.  All accurate enough, al-
though without specific references to source material.  Chap-
ters 4–6 provide an historical account of knowledge about croc-
odiles in Florida during the period roughly from 1900 through 
about 2000, and relate details about personalities and ventures 
of that period that are probably not preserved elsewhere; these 
accounts certainly are of historical interest.  LeBuff details the 
activities of the Piper brothers’ Everglades Wonder Gardens, 
crocodile hunter Argyle Hendry, and the impact of public dis-
play exhibits in educating the public.  Chapter 7 has a useful 
discussion of the range of crocodiles in Florida, past and pres-
ent, suggesting a rather greater extension northward to Indian 
River and Tampa Bay than usually recognized. LeBuff suggests 
expansion along Florida’s west coast is a recent (1920s–1950s) 
phenomenon.  It is unclear if this is a result of actual range 
extension, occasional vagrancy, or just better reporting.  This 
theme is picked up again in Chapter 10, a discussion of repro-
duction, suggesting that ambient temperatures limit American 
Crocodile fertility and nest success north of about 25°30’N (the 
latitude of Fort Lauderdale on the east coast and the 10,000 Is-
lands on the west coast).
 To me, Chapters 8 and 9 seem misplaced, covering Protec-
tion and Conservation, and might more logically have followed 
the chapters on Reproduction, Incubation (Chapter 11) and Diet 
and Growth (Chapter 12), although these latter chapters contain 
many useful facts, observations, and anecdotes.  Unfortunately, 
information on interesting topics like diet are presented as sto-
ries and single observations, and will therefore be of limited 
value to researchers.  The final chapters on Dangerous Crocodil-
ians, Threats, and the Future of Crocodiles in Florida present a 
plea for tolerance, understanding, and preserving these iconic 
large reptiles; alas, there is also a tone of pessimism and dismay 
that the age of great crocodiles in Florida may be vanishing.

 This book is not, and does not purport to be, a scientific trea-
tise, but rather a personal account based on decades of experi-
ence that captures the author’s knowledge, concerns, and opin-
ions.  The book is well bound on quality stock, clearly printed 
and has a useful number of photographs and illustrations, most 
by the author.  The Index is extensive and accurate.  I think that 
the book missed an opportunity to report or summarize more 
recent research on crocodiles in Florida, notably by Paul Moler 
and Frank Mazzottii and colleagues, the extensive data avail-
able from the Florida Power Turkey Point facility, the nature and 
dynamics of the species’ current recovery, and some interesting 
current discussion of the likely impact of climate change on this 
species.  I found the absence of citations disconcerting, but a list 
of suggested reading includes valuable classics (McIlhenny 1935; 
Neill 1971) and the go-to current text (Grigg and Kushner 2015), 
as well as some less well known and useful regional accounts.  
Readers can therefore combine LeBuff’s idiosyncratic regional 
account with the broader literature to become well informed on 
Florida’s American Crocodiles.
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I was born at the end of the 1960s, and I 
developed a strong attraction for the natu-
ral sciences and, in particular, for herpetology beginning very 
early in my life. As a result, I spent quite a lot of my free time 
roaming about and exploring the woodlands and the marsh-
lands of my homeland (Latium, central Italy) in search of any 
chance meeting with a frog, a lizard, or even better, with a turtle 
or a snake. I also literally devoured the few herpetological books 
that were available in the Italian bookshops during that ‘pre-
Amazon’ time. In those days, my favorite field companion was 
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a moderately-sized elegant book that quickly became a classic 
in the European herpetological literature: Arnold et al.’s (1978) 
field guide on European amphibians and reptiles. I still remem-
ber very clearly the excitement pervading me when, handling 
for the first time a given species, I had to determine its identity 
by reading up and down ‘The Field Guide.’ However, I also well 
remember my sense of frustration because the quality of the art-
work was not very good for several species, especially the snakes. 
I often thought how desirable it would have been to have a field 
guide with better illustrations than those available in that edition 
of Arnold et al. (1978)! Meanwhile, almost 40 years have passed 
since those days and many things have happened in my life, in-
cluding a professional carieer in ecology, many technical articles 
and books published in herpetology, and even a new life, begun 
in the middle 1990s in my adoptive country, Nigeria. Thus, I ad-
mit that I had almost forgotten those early days in my home-
land’s woodlands and marshes, as well as my field companion 
and its questionable artwork. That is, I forgot about all those 
memories until I received a new field guide to review for Herpe-
tological Review, which I have rapidly devoured exactly as I used 
to do with Nick Arnold’s field guide in those early days. This book 
is Speybroeck et al.’s field guide that is the subject of this review.

This book immediately captured me by its title: Field Guide to 
the Amphibians and Reptiles of Britain and Europe. It was nearly 
the same title as its predecessor, even including “Britain,” which 
seemed a bit odd even in 1978 but nowadays looks really strange 
when we remember that the UK is inhabited by a very negligi-
ble portion of the remarkable diversity of European species of 
amphibians and reptiles; after Brexit, it may not even be part of 
“Europe” in the “common sense” of Europeans! Thus, I assumed 
that the title was an explicit challenge to Nick Arnold’s field guide 
(despite what the authors say in their Preface on p. 7), and began 
to read this book in much detail.

The book is structured in quite a standard format for a field 
guide: usual size (21 x 13.5 cm), fully colored, and with introduc-
tory sections on “Diversity of European amphibians and reptiles 
and their origin” (pp. 11–17), “How to watch amphibians and rep-
tiles” (pp. 18–24), and “Where to watch amphibians and reptiles” 
(pp. 25–43). The field guide part of the text begins on p. 44, with 
a section on the identification of “Amphibian eggs and larvae” 
(pp. 44–54), followed by a “Checklist of European amphibians and 
reptiles” (pp. 55–58) and the species accounts (pp. 59–196 for am-
phibians and 197–424 for reptiles). The book ends with a glossary 
(pp. 425–427), “Snakebite emergency” (p. 427), “Selected referenc-
es” (p. 428), photographic credits (p. 429), and an index (pp. 429–
432). Each species is illustrated by accurate drawings and, in most 
cases, by photos (Pleurodeles waltl is among the few exceptions, 
as only drawings are included for this species). A distribution map 
is provided for each species, as well as short descriptive sections 
on morphology and appearance, distribution, variation, habitat, 
biology, call (for anurans), and conservation notes where relevant. 
Each species account is 1–4 pages long, depending on the number 
of photos that are included. Photos and drawings usually depict 
the most common color pattern variation of the different species. 
Some exceptions, however, do occur; for instance, the Sardinian 
Grass Snake (Natrix natrix cetti), likely the morphologically and 
chromatically most differentiated subspecies within this taxon, is 
mentioned in the text but without any photo/drawing illustrating 
it. Even more surprisingly, there are no drawings/photos of mel-
anistic Vipera berus in this species’ account, although this color 
variant is very common and has even considerable ecological sig-
nificance (e.g., Luiselli 1992; Capula and Luiselli 1994). 

In general, the species accounts are succinct but accurate, 
and I could not find any obvious errors when reading the book. 
One exception is on p. 408 where the authors wrote that “mo-
lecular data indicate that Walser viper is part of the Meadow vi-
per Vipera ursinii complex.” In fact, this is partly incorrect, as 
Vipera walser also shows substantial genetic similarity with Vi-
pera darevski and Vipera kaznakovi according to Ghielmi et al. 
(2016). In addition to overall accuracy in life history information, 
the text provides very updated information concerning distribu-
tion records for the various species. For instance, on p. 356, the 
authors correctly report Eryx jaculus as present in southern Sic-
ily, where it was first discovered only in 2015. 

I was especially surprised to see that the authors very careful-
ly updated all the taxonomic changes that have occurred in Eu-
ropean herpetology over the last few years, changes which have 
been clearly dominated by a “splitter’s philosophy.” For instance, 
even the new Italian viper species, described just at the end of 
2016 (Vipera walser), is included in the text and with a photo 
of the species in the wild (p. 408). In general, for those species 
that underwent considerable taxonomic revision and splitting, 
the authors decided to discuss the various taxa within a single 
species account. For instance, all slow worms (Anguis spp.) are 
pooled into a single account (pp. 344–346) with a single distribu-
tion map presenting the ranges of the various species, but with-
out explicit mention of the morphological differences between 
them. Personally, as I am not at all convinced of the soundness 
of the taxonomic splitting currently in vogue within European 
herpetology, I am quite happy with the authors’ decision to keep 
the recently split taxa combined with their original taxon (for ex-
ample, all Anguis together within Anguis fragilis; Vipera walser 
within Vipera berus). However, I would have liked to see a short 
chapter in the introductory part of the volume highlighting the 
taxonomic shortcomings and controversies of the splitting phi-
losophy with regard to the European herpetofauna. In addition, 
I am certain that many enthusiasts and beginners will be disap-
pointed by noticing that they will not find a single word charac-
terizing morphological differentiation for many taxa, but simply 
distribution maps in support of their field identification (and 
with all the associated problems in the contact regions between 
supposedly distinct taxa!). Of course, this reviewer knows that in 
many cases it is impossibile to discriminate the two species from 
a morphological point of view (for example, Salamandrina per-
spicillata and S. terdigitata). A short discussion by the authors 
of the species concept in the context of European herpetofauna 
would have been very useful for inexperienced readers. 

For many taxa, the authors included identification keys in 
the form of elegant green tables separated from the main text. In 
theory, these keys should be extremely useful for aiding identifi-
cation in the field for problematic species. Practically speaking, 
however, these keys have been presented in an awkward manner 
scattered throughout the text, and they are fairly useless to read-
ers trying to identify species. For example, in the key to vipers 
(p. 404), Vipera seoanei, V. berus, and V. walser are identified just 
based on their rough distribution, and this is clearly not accept-
able for a practical identification key. 

Overall, however, this is a very good book that will be an es-
sential field companion to the new generations of European 
herpetologists. The authors should be congratulated for hav-
ing challenged and updated the classic Arnold et al. (1978) field 
guide, and the publisher should be congratulated for having kept 
the price of the book reasonably inexpensive and thus affordable 
even in the less wealthy European countries. 
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The firelight glowed over the countless 
squashy armchairs where people sat reading, 
talking, doing homework or, in the case of Fred 
and George Weasley, trying to find out what 
would happen if you fed a Filibuster firework 
to a salamander.  Fred had “rescued” the bril-
liant orange, fire-dwelling lizard from a Care 

of Magical Creatures class and it was now smouldering gently on a 
table surrounded by a knot of curious people.

Harry was at the point of telling Ron and Hermione about Filch 
and the Kwikspell course when the salamander suddenly whizzed 
into the air, emitting loud sparks and bangs as it whirled wildly 
round the room.  The sight of Percy bellowing himself hoarse at Fred 
and George, the spectacular display of tangerine stars showering 
from the salamander’s mouth, and its escape from the fire, with ac-
companying explosions, drove both Filch and the Kwikspell enve-
lope from Harry’s mind.

“Harry Potter and the Chamber of Secrets”
J. K. Rowling
pp. 130–131

Fire Salamanders (Salamandra salamandra) and congeneric 
species, with their striking yellow and black patterning, are the 
most widely recognized salamanders in Europe. They have a long 
history of cultural associations from Lurchi (a German comic 
character) to fantastic references in Harry Potter.  Moreover, sci-
entific studies on the genus have made important contributions 
to our understanding of aposematic coloration, the evolution of 
viviparity, and other topics in organismal biology. It is fitting that 
such an iconic group be the subject of a book length treatment 
summarizing all that is known about the genus.

In the genus Salamandra, there are 6 species and about 25 
subspecies. As a genus, they are geographically widespread, 
extending from Central and Southern Europe southward into 

North Africa and eastward into the border region between Iraq 
and Iran. The most wide ranging species is S. salamandra, which 
includes 14 subspecies assembled into a distributional patch-
work, like a quilt. Three other species, S. algira, S. infraimmac-
ulata, and S. atra, also exhibit considerable geographic varia-
tion, with fragmented distributions and three to five recognized 
subspecies each. Finally, two species possess limited ranges: S. 
corsica, which is endemic to the island of Corsica, and C. lan-
zai, which occupies a limited range in the Cottian Alps between 
France and Italy.

The authors of The Genus Salamandra put forth two aims for 
their book: to summarize the scientific literature on Salaman-
dra, and to be a resource for those interested in keeping individ-
uals in captivity (terraria). The book begins with a preface by S. 
Steinfartz followed by a brief Introduction. Next there is a chap-
ter “On the early research history of the genus Salamandra” by J. 
F. Schmidtler. Most of this chapter is concerned with the history 
of the taxonomy of Salamandra, from Pliny the Elder through 
Aristotle, Linnaeus, Laurenti, Goldfuss, and Gray, among others. 
Unfortunately, the taxonomic history of Salamandra after about 
1850 is barely covered, rendering the review unbalanced. This 
historical chapter also briefly summarizes several important 
works produced in the 1800s that are of relevance for our un-
derstanding of Salamandra, and the best element of this chap-
ter is the high quality reproduction of many figures from these 
works. The end of the chapter touches on the role of terrariums 
in studying the biology of Salamandra.

A number of chapters follow this historical review, including 
General Biology, Salamanders in their Natural Habitats, Oppor-
tunities for Field Observations, Threats and Conservation, Hus-
bandry in the Terrarium, Propagation in the Terrarium, Feeding 
in the Terrarium, Diseases and Health Aspects, Outdoor Terraria, 
Species Accounts, and Colour and Pattern Morphs in Salaman-
ders. The book ends with Further Information and References. 
An index is not provided, which makes sleuthing out some topics 
challenging. 

The largest sections pertain to husbandry techniques (109 
pp.) and species accounts (242 pp.). The sections on husbandry 
are well presented, authoritative, and complete, providing the 
reader with everything they need to engage in terrarium studies. 
I highly recommend this book to anyone interested in keeping 
Salamandra (or really any salamander) in captivity. The species 
accounts are organized by subspecies, and include sections on 
the Original Description, Type Locality, Distribution, Descrip-
tion, Habitat and Ecology, and Husbandry.  There is a nice distri-
bution map for each species, including the ranges of each sub-
species (the range of S. lanzai is on the map that also includes S. 
atra, which took me some time to realize). The species accounts 
are far less authoritative than the section on husbandry. I found 
them to be a cursory overview. Their length is due less to thor-
ough scholarship than the number of included photos.

Indeed, the photos are the strongest element of the book. 
Color patterns in Salamandra are lovely, and many are shock-
ing. Most species possess bold black and yellow patterning, but 
some express red colors, and others are entirely black. With 760 
figures, most of them photos, this is one of the most visually 
decadent books I have ever read. In contrast with many books 
and field guides, where more than a few out-of-focus clunkers 
detract from the sense of quality, nearly every photo in this book 
is a masterpiece. It is porn for lovers of Salamandra. I can hardly 
imagine how much time was spent taking photos, or how many 
photos were taken over the years. I particularly appreciated the 
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photos of larvae and ventral surfaces. My favorite photographs 
are figures 106–111, which show females giving birth to off-
spring, though the legends provide little detail. The final chapter 
of the book summarizes color patterns and how they are formed, 
including novel color patterns discovered by those engaged in 
animal husbandry.

A strong conservation theme runs through the book. Sala-
mandra are long lived, with individuals in the wild surviving to 
at least 25 years of age, and individuals in terraria living up to 
at least 50 years! It is generally true that salamanders live longer 
than many suspect (Staub 2016), and populations with low ju-
venile survivorship are usually sensitive to adult mortality. This 
is one of the problems with roadway mortality, which I believe 
is underappreciated in herpetology in general. Disease is also 
a focus. The chapter on “Emerging infectious diseases in Sala-
mandra spp.” by F. Pasman and A. Martel stands out as well writ-
ten and informative. We are repeatedly reminded throughout the 
book that terrarium populations may be the only sources for re-
introducing populations or species into the wild should diseases 
such as Batrachochytrium salamandrivorans wipe them out. It 
makes me sad, but the authors are likely correct. Appropriately, 
much stress is placed on the importance of not collecting from 
wild populations for the pet trade or private collections. 

Overall, this book is an excellent resource for those interest-
ed in animal husbandly, color pattern variation, and the natural 
history of Salamandra. This alone makes the book of value, and 
I am happy to own it. However, the book is not without faults. 
First, it was not carefully edited. I stopped keeping track of typos 
early on because they are too numerous, and in many places the 
translation from German into English is awkward. In the section 
on systematics, we are told there are five species of Salamandra, 
but six are presented in the species accounts. We are also told 
there are close to 600 species of salamanders, yet AmphibiaWeb 
(www.amphibiaweb.org) recognizes 695. One heading in the ta-
ble of contents is in German, and even in German it’s not the cor-
rect heading. When reading, one must constantly bear in mind 
that “salamander” does not usually mean salamanders in gen-
eral, but salamanders in the genus Salamandra. For example, 
it is not the case that “salamanders have no webbings between 
their toes” or that salamanders are able to obtain “up to 40% of 
their oxygen needs via their skin,” because some salamanders do 
have webbed toes, and every species in the family Plethodon-
tidae lacks lungs entirely. Not all of the papers cited in the text 
can be found in the bibliography. Finally, the nonstandard use 
of concepts concerns me. For example, “paedomorphic” is used 
to refer to larvae that fail to reach sexual maturity, but for most 
paedomorphosis is the evolutionary process by which juvenile 
characters in an ancestral taxon are retained in the reproduc-
tive forms of descendant species. Also, the authors interpret taxa 
that branch off at the base of a clade as representing the ances-
tral form (e.g., “Salamandra infraimmaculata appears to be the 
most original species of Salamandra, forking off from the base of 
the phylogenetic tree of the genus”), but this is false because all 
the extant descendants from a node have had the same amount 
of time (and potentially opportunity) to diverge in phenotype.

To me, some topics do not receive sufficient treatment. One of 
them is reproduction, as Salamandra is famous for its reproduc-
tive biology. Unlike most salamanders, Salamandra do not lay 
eggs. Rather, females either retain their eggs in their oviduct and 
deposit larvae into aquatic habitats (a mode they call larvipar-
ity), or they give birth to metamorphosed juveniles (a mode they 
call juviparity). Juviparity is thought to have evolved repeatedly. 

Unfortunately, while reproductive modes are discussed, they are 
not developed in detail. Another topic that does not receive suf-
ficient attention is taxonomy. The taxonomy of Salamandra is 
controversial, which is not surprising given that it is widespread 
and characterized by a large amount of phenotypic and genetic 
variation (this is also what makes Salamandra so much fun!). 
An explanation for the taxonomy employed is thus warranted, 
yet a careful explanation of the species concept featured is not 
provided. In particular, are subspecies phenotypic groupings, 
or are they incipient evolutionary linages (and if so, why aren’t 
they species?)? Finally, the book would have benefited from an 
explicit phylogenetic perspective. The section on “cladistic rela-
tionships” is entirely verbal (no phylogenetic hypotheses are il-
lustrated) and difficult to follow. A detailed consideration of how 
color pattern correlates with phylogeographic groupings would 
likely have helped us to better understand patterns of variation.

Finally, given the focus on patterns of variation within and 
between species, I think it would have been natural to extend 
the presentation to feature species formation, though admit-
tedly this is my wheelhouse (Kuchta and Wake 2016). The mani-
fold patterns of variation in Salamandra perfectly illustrate the 
knotty and time extended nature of Darwinian species forma-
tion. In widespread taxa with limited vagility, such as S. sala-
mandra, species-wide gene flow is nonexistent. Populations 
originate, expand their range, then slowly disintegrate on the 
landscape. Under this scenario, biological diversity is forged 
not by some tidy speciation process, such as ecological specia-
tion, but via fragmentation–including local adaptation, but also 
repeated instances of isolation, differentiation, expansion, and 
secondary contact. As Wake (2004) observed, species that form 
by fragmentation are “born” in possession of geographic varia-
tion, and may never have constituted a cohesive evolutionary 
unit. The creation of diversity by way of fragmentation is one of 
the grand evolutionary lessons we are taught by old, widespread, 
phenotypically and genetically diverse taxa. And, to me, this is 
good keep in mind when considering the exciting and extensive 
variation in Salamandra, which Seidel and Gerhardt do a superb 
job of literally showing us.

In summary, this visually stunning book is best at husbandry 
and natural history. Salamander aficionados will love The Genus 
Salamandra. As a scientific volume, however, it is not on par with 
erudite works such as Losos (2009) or Grant and Grant (2011). 
Those who view salamanders as the pinnacle of the evolutionary 
process, like myself, will have some quibbles.
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      In an age of extinctions, the loss of am-
phibians and reptiles to direct or indirect 
human action is only too common. We are 
all familiar with the historical loss of the 
Mascarene giant tortoises (Cylindraspis 
spp.) and with the more recent disappear-

ance of the gastric brooding frogs (Rheobatrachus spp.) and the 
Golden Toad (Incilius periglenes), but just how many amphib-
ians and reptiles have become extinct over time? This book pro-
vides a catalogue of such extinctions since 1500—a convenient 
starting date as it corresponds roughly to both the opening of 
the age of European global exploration and exploitation and the 
advent of printing, which has preserved the historical record of 
the discovery and loss of species. 
 The volume begins with an introduction to the global her-
petofauna and to extinction, and comments on how to use the 
book. IUCN criteria and threat categories are described in some 
detail as these form the basis for the categorization employed. 
Key terms in zoological nomenclature (e.g., holotype, incertae 
sedis) are also explained, as they are used in the species accounts 
that make up the bulk of the book. 
 The “stars” of the book are the 32 amphibian and 29 reptile 
species considered to be extinct under the IUCN definition. 
However, in addition to these “globally extinct taxa,” rediscov-
ered species are discussed, as are species extinct in the wild, 
and the large category of “desparecidas” or “disappeared” taxa—
those for which evidence of continued existence is equivocal. 
This last group includes, for example, taxa known only from type 
specimens collected long ago, but for which search effort has 
been minimal and no positive evidence of actual loss is available. 
   Taxa are treated (amphibians first, then reptiles) by geo-
graphic region of the world and are presented in the order: re-
discovered species, species extinct in the wild, globally extinct 
species (IUCN assessed as Extinct), “disappeared” species. The 
rediscovered taxa include some great stories of both persever-
ance and chance. In particular, I recommend to the reader the 
cases of the Hula Painted Frog (Latonia nigriventer) and the Ad-
elaide Pygmy Bluetongue Skink (Tiliqua adelaidensis). Although 
few in number, cases of species extinct in the wild are often well 
known as they have typically involved years of ex situ conserva-
tion effort. These include the Khiansi Spray Toad (Nectophrynoi-
des asperginis), now surviving in zoo collections, and the Black 
Softshell Turtle (Nilssonia nigricans), which lives only in an arti-
ficial temple pond in Bangladesh.  

Perhaps surprisingly, the amphibian globally extinct list, 
which is mostly populated by frogs (only two salamanders 
are documented as extinct), is numerically dominated by 
Sri Lankan Pseudophilautus (17 species, plus one each of Sri 
Lankan Raorchestes and Nannophrys). Remaining taxa come 
from the Neotropics, Asia, and Australia (perhaps suggesting 
that African amphibians are too poorly studied to reasonably 
distinguish between extinction and data deficiency). For reptiles 
the overwhelming numbers of both extinct and “disappeared” 
species are island forms, among them 11 insular tortoises and 
13 insular lizards. This is no surprise, but the ratio of island to 
mainland losses is, nonetheless, impressive.
 Of course insular forms are both more likely to become ex-
tinct because they inherently occupy small areas and often have 
traits like gigantism, lack of fear of humans, low intrinsic popu-
lation growth rates, and others that predispose them to extinc-
tion. However, they are also easier to document. For example, 
multiple expeditions have not found Bolyeria multomaculata on 
tiny Round Island (169 hectares) in the Mascarenes in more than 
40 years; the loss of its presumed native habitat strongly suggests 
that it is really gone (Bauer and Günther 2004), but how many 
trips or person hours would be needed to confirm the loss of a 
leptotyphlopid or an amphisbaenian from mainland Africa, or a 
small canopy-dwelling lizard from southeast Asia? 
 Individual accounts include common name (in Spanish), 
Latin name, the original name, author and year of description, a 
chresonymy (to facilitate tracking the various name usages over 
time), a statement of the Family, English common name, country 
or countries of occurrence, and IUCN category. The body of the 
text includes information about phylogeny, biology, the history 
of extinction, and probable causes. This varies greatly in length 
depending on what is known. In some cases, the accounts are ac-
companied by illustrations by the author, reproductions of origi-
nal images from descriptions, simple maps, or in a few cases, 
photos. 
 “Disappeared” species of amphibians do not have their own 
entries and most are listed only in tables giving country of oc-
currence, last year of observation, IUCN category (most often 
Critically Endangered, although Endangered, Vulnerable, and 
Data Deficient species are also included), and a brief statement 
summarizing the species’ situation). In contrast, reptiles that 
have disappeared, or which are probably extinct but not IUCN 
evaluated, are provided with full accounts. 
 A short conclusion and look to the future summarize the 
trends in the book and a bibliography of approximately 725 ref-
erences complete the volume. Use of the book is hindered by the 
absence of an index; the geographic organization makes locating 
particular taxa in the Table of Contents difficult, and the “disap-
peared” species of amphibians can only be located by thumb-
ing through the pages. However, having said that, with careful 
checking I was able to find all of the taxa I could think of that 
should be covered in the book, attesting to its completeness.
 Although other authors (e.g., Honegger 1981) have compiled 
similar lists of extinct and likely extinct amphibians and reptiles, 
this book offers more. The inclusion of both rediscovered taxa 
and those that have not been seen for a long time—yet do not 
meet the IUCN criteria for an assessment of Extinct—broadens 
its scope significantly. Most importantly, in book format there is 
room to relate the narratives of each species’ tragic loss or seren-
dipitous rediscovery. We all know how this book ends; the pat-
terns of herpetofaunal extinction have long been recognized and 
the ongoing threats to amphibians and reptiles are the objects of 
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intense study. What this book offers is character development. 
Although there are trends that transcend taxon and place, each 
extinction event and each rediscovery has a story all its own. 
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In commemoration of the 100th anniversary of the British 
Ecological Society, Sutherland et al. (2013) identified 100 ques-
tions of fundamental significance in “pure” (i.e., not applied) 
ecology. A somewhat unexpected outcome of these authors’ ex-
ercise was the realization that, after 100 years of comprehensive, 
intensive scientific research, there remained “profound knowl-
edge gaps” in ecology, such as a clear understanding of “the cen-
tral mechanisms driving ecosystems…communities…, and even 
population dynamics.” Animal behavior (along with other attri-
butes such as physiology and genetics) is such a mechanism that 
can structure ecological interactions, and the study of behavior-
al ecology provides important insights into many fundamental 
ecological phenomena. For example, the well-known historical 
characterization of ecology as the study of the distribution and 
abundance of organisms (Andrewartha and Birch 1954) invokes 
numerous questions, such as: what factors influence coexistence 
among competing species, or between predators and their prey? 
Ultimately, the answers to these and other questions are best ad-
dressed with fine-scale, mechanistic studies of habitat selection, 
foraging behavior/prey selection, and movement/dispersal be-
havior. Similarly, at the population level, insight into the spatial 
distribution of individuals could be gained with studies of terri-
toriality, dominance hierarchies, and even mate choice.

An excellent example of a comprehensive, long-term study 
of the behavioral mechanisms of ecological phenomena is de-
scribed in the book Behavioral Ecology of the Eastern Red-backed 
Salamander: 50 Years of Research, by Robert G. Jaeger and his 

colleagues. Sutherland et al.’s (2013) recent realization—that 
scientists still know very little of the mechanistic underpinnings 
of ecological interactions—serves to underscore the timeliness 
and relevance of this book. As its centerpiece, this book details 
how behaviors, such as territoriality and other social interac-
tions, function as mechanisms of ecological interactions within 
populations, and between competitors, predators, and prey. The 
primary focal study animal in this intense research is the East-
ern Red-backed Salamander, Plethodon cinereus (hereafter Red-
backed Salamander).

In the 1950s, as an undergraduate under the tutelage of 
Richard Highton at the University of Maryland at College Park, 
Robert (Bob) Jaeger first observed and pondered patterns in the 
distribution and abundance of P. cinereus, along with its now 
federally-endangered congener, the Shenandoah Salaman-
der, P. shenandoah, on his forays into the deciduous forests of 
Maryland, Virginia, and surrounding areas. Later, his doctoral 
research (with Highton) revealed the role of interspecific com-
petition in shaping the ecological distributions of P. cinereus and 
P. shenandoah. Jaeger’s subsequent post-doctoral training with 
Jack Hailman, a well-known ethologist at the University of Wis-
consin, equipped Bob with the expertise and desire to launch 
studies of salamander behavior, which he had long-suspected 
played a role as a mechanism of competition between P. cinereus 
and P. shenandoah. Over the next 50 years, Jaeger and his col-
leagues (mostly graduate students at the time of their collabora-
tions) systematically tackled a myriad of hypotheses that evolved 
from this initial premise, using the Red-backed Salamander as 
a “model tool” in their behavioral studies. When asked how to 
build a research program that lasts the length of one’s scientific 
career, Bob once stated to one of us: “all you need is one good 
[initial] question.” This edict has certainly proven accurate for 
him.

The book is organized into ten chapters with 3–21 subsec-
tions each, roughly corresponding to the progression of Jaeger’s 
professional career and the questions he and his colleagues 
posited. There is a glossary of acronyms and an index to topics. 
The book’s organization and approach is strictly scientific and 
largely governed by null and alternative hypotheses that guided 
the original research for each topic. The text that follows explains 
the approach to testing these hypotheses and how the authors 
determined if they were supported or refuted by the results from 
laboratory and field experiments. Most scientists would under-
stand why the hypotheses were included, but some might find 
them distracting because they interrupt the flow of the text. 
Graduate students could find a wealth of topics to explore. Many 
of the discoveries about salamander behavior revealed by Jaeger 
and colleagues have never been evaluated in other species. The 
authors even show you how to set up your experiments.

One weakness we found with this book was the quality of the 
black and white photographs, which suggests that Oxford Uni-
versity Press invested lightly in this project. One has to look hard 
at the photo of the hardwood forest floor (figure 3.2, p. 35) to see 
the features (rocks and logs) noted in the caption. Readers not 
familiar with eastern hardwood forests would have problems 
seeing them. The Red-backed Salamander in figure 1.2 (p. 5) il-
lustrates only one of the phenotypes characteristic of this spe-
cies. Readers can only guess what those that have “spotty blotch-
es of red, orange, yellow, or tan to no stripe at all (the leadback 
morph)” look like (caption of figure 1.2). Peering into the lives 
of these little terrestrial salamanders would be much enhanced 
with a wide selection of color photos. Actual photographs of 
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some of the behaviors—like the fascinating and dramatic “All 
Trunk Raised 5” position (fig. 3.1G, p. 29)—and, especially, an il-
lustration of the damage to the nares caused by actual attacks, 
might have piqued the interest of a broader audience. Also, read-
ers who are primarily visually oriented would likely have appre-
ciated graphs and other visual representations of the described 
results.

The book begins with a “prelude” (Chapter 1) in which Jae-
ger et al. introduce the reader to the ecology and natural history 
of the Red-backed Salamander, describe the research program, 
and provide an overview of the statistical and experimental phi-
losophies that guided this vast research. The natural history sec-
tion only consumes 1.5 pages and cites a single reference that 
is nearly 20 years old (Petranka 1998). Some readers might have 
liked to see more of a presentation on this topic. Next, in Chap-
ter 2, Jaeger et al. detail the now-classic studies of the parapat-
ric distributions of P. cinereus and its congener, P. shenandoah. 
The chapter continues with an overview of Jaeger’s experimental 
tests of competitive exclusion of P. shenandoah by P. cinereus as a 
driver of those distributions (and, ultimately, the endangerment 
of P. shenandoah). This chapter ends with a description of the 
first behavioral tests of whether resource competition and/or ag-
gressive interference were mechanisms of competitive superior-
ity in P. cinereus.

The conclusion that interference competition occurs both 
within and between the two species led to experimental tests 
of aggression-mediated territoriality and of variables that affect 
territorial contests (Chapters 3 and 6). In addition to laboratory 
studies, some experiments were conducted in outside meso-
cosms, as well as in unenclosed plots on the forest floor. Among 
the various conclusions drawn from these experiments, one, in 
particular, stood out: “simple laboratory behavioral experiments 
are useful in making predictions,” but “one should beware of in-
terpretations of behavioral results from the laboratory without 
more realistic studies in the heterogeneous natural habitat.” 
This is good advice for graduate students in the planning phase 
of their research, and indicates that an ideal research scenario is 
to incorporate both approaches (laboratory and field studies) in 
a plan of study. 

Based on earlier observations of stomach contents for both 
species, Jaeger then hypothesized that periodic food limitation 
was a driver of territoriality, which sparked a series of intricate 
studies on the foraging ecology and behavior of P. cinereus, as 
well as the interplay between foraging and territorial defense in 
this species (Chapter 4). As in other chapters, many of the behav-
iors presented here can be observed in other study systems. For 
example, complex foraging behaviors (e.g., assessment of prey 
densities, judging prey profitabilities, and balancing conflicts 
between foraging and other activities) are commonly observed 
in other vertebrates, such as the Eurasian Lynx (Lynx lynx), 
which selects habitat based on prey (roe deer) densities and bal-
ances tradeoffs between high prey availability and avoidance of 
human disturbance (Gehr et al. 2017). The finding that behav-
iors of similar complexity are expressed by a small salamander 
no thicker than a pencil is truly astounding.

A critical tenet of territoriality is that there is advertisement—
in the form of chemical cues, vocalizations, or visual displays—
of the defended area. Several early studies described in Chap-
ter 5 suggested that both male and female P. cinereus produce 
pheromones, which are contained in fecal pellets and used as 
a form of social communication. Additional experiments, all 
described in this chapter, revealed (1) where in a salamander’s 

body these pheromones are produced; (2) differences between 
males and females in their responses to pheromones; and (3) the 
role of pheromones in transmitting signals to other individuals. 
Research described in a later chapter (Chapter 8) further empha-
sizes the importance of chemical communication, in general, 
for this species. Specifically, research detailed in this section 
suggests that P. cinereus does not respond to either chemical or 
visual cues of a major predator (the Ringneck Snake, Diadophis 
punctatus) but, conversely, D. punctatus—even prey-naïve in-
dividuals (unfed neonates)—responded to chemical cues of P. 
cinereus.

Chapter 7 continues with studies of intraspecific social be-
havior in P. cinereus, showcasing more of the highly complex be-
haviors of which this species is capable: kin recognition (within 
certain contexts), mutual mate guarding, social monogamy, and 
sexual coercion. One particularly eclectic, yet revealing, study 
was an experimental test of what was dubbed “the sexy feces 
hypothesis”; i.e., Walls et al. (1989) hypothesized that, in the 
absence of a territory-owning male Red-backed Salamander, fe-
males have the ability to assess the quality of the male’s feeding 
territory by examining his fecal pellets and sampling his phero-
mones. These authors reasoned that inspection of a male’s feces 
would reveal (through both visual and olfactory cues) whether 
he had consumed a high quality diet (termites) versus a diet of 
low nutritional quality (ants), ultimately providing significant in-
formation about the quality of the male’s territory to the female. 
Females preferred to associate with males that had been fed a 
high quality diet, suggesting that the quality of a male’s diet can 
grant him access to female mates, thus enhancing his fitness.

Chapter 9 describes a series of experimental tests of cognition 
in P. cinereus, a rather unique yet provocative topic for studies 
with amphibians. Earlier studies on foraging behavior (Chapter 
4) demonstrated that P. cinereus can assess the number of prey 
items present within its field of vision. This led to a series of ex-
periments that confirmed that salamanders could discriminate 
among small numbers of prey, as previously proposed—a behav-
ior Jaeger et al. defined as numerical discrimination. Subsequent 
experiments revealed that Red-backed Salamanders also exhibit 
displacement behavior, learning, and individual recognition 
memory. Evidence that such complex cognitive behavior occurs 
in an ectotherm incites new ways of thinking about the intricate 
mechanisms driving ecological and evolutionary phenomena in 
amphibians.

 The final chapter, the Coda, includes a synthesis of social 
behaviors of P. cinereus, but it is not the type of “big picture” 
synthesis we were expecting. Included in this chapter are short 
paragraphs on six topics that might have affected salamander 
behavior: age, tail autotomy, polymorphism, health, personali-
ties (bold, shy), and experimental design. A very helpful feature 
is a summary table of salamander responses to various types 
of intruders and territorial quality, along with identification of 
the appropriate sections of the book that are related to each re-
sponse. One option for a more synthetic approach might have 
been a narrative on the life of a Red-backed Salamander that 
explores the behaviors the authors elucidated in ecological and 
environmental contexts. A diagram of the interconnections of 
behaviors and the environmental cues and stressors that influ-
ence them could help the reader visualize some of the complex 
relationships.

 At the end, the authors bring the reader full circle back to the 
two central questions that catalyzed Jaeger’s research program 
in 1965: 1) “what ecological and/or behavioral factors lead to the 
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interspecific, competitive superiority of P. cinereus over some 
other same size Plethodon (particularly P. shenandoah)?” and 2) 
“what social behaviors allow P. cinereus to maintain such large 
population densities in some forests?” The authors note that 
“the approximately 200 experiments and studies in forests...have 
produced a jigsaw puzzle of P. cinereus, with only a few of the 
pieces fitting together.” They conclude with a sobering expres-
sion of hope that the current and future generations of scientists 
will be able to “complete the jigsaw puzzle, or at least add new 
pieces to it.” 

In our view, these concluding remarks are a missed opportu-
nity for the authors to have expanded upon ways the current and 
next generation of scientists could employ studies of behavior, 
like those so eloquently described in their book, to address eco-
logical and environmental problems that plague the globe today. 
For example, in addition to many other applications of animal 
behavior research, such studies are of critical value to conserva-
tion science and resource management (Snowdon 1991; Festa-
Bianchet and Apollonio 2003; Blumstein and Fernández-Juricic 
2010). An understanding of behavior is so critical to conserva-
tion efforts that, according to Snowdon (1991), “many of the 
world’s leading conservationists have a background in animal 
behavior or behavioral ecology.” Conservation and management 
of imperiled species requires sufficient information on behav-
iors such as movement, habitat selection, foraging, reproduc-
tion, and social communication to develop captive breeding 
programs, plan reintroductions, designate critical habitat, and 
many other actions associated with species recovery. Integrating 
data on movement behavior and animal personalities into an 
individual-based model helped unveil some of the mechanisms 
by which an invasive species is expanding its range (Mutascio et 
al. 2017). Studies of behavior are also important for understand-
ing exposure to parasites and pathogens, especially in popula-
tions that are already in decline (Hoverman and Searle 2016). 
As pointed out in this book, Jaeger’s own research (Jaeger 1970, 
1980) led to the listing of P. shenandoah as a federally endangered 
species in 1989. Recently, Jaeger’s body of work provided a foun-
dation upon which others (Dallalio et al. 2017) explored how 
climate change may affect the persistence of P. shenandoah and 
P. cinereus, as well as the outcome of interspecific competition 
between these two species. 

In summary, this book is a comprehensive, scholarly treat-
ment of 50 years of research pursued by Jaeger and his colleagues. 
It serves as a stellar example of how to implement the scientific 
method, including posing a priori hypotheses, how to design 
experiments, and discusses the strength of inferences that can 
be drawn from one’s results. This book nicely summarizes the 
underlying processes that shape behavioral interactions in one 
species of salamander, P. cinereus, but it also is an informative 
review of ecological and behavioral concepts that are relevant 
to many other study systems. The book will likely be attractive 
primarily to established scientists and graduate students. Those 
interested in learning how the scientific process works and in 
discovering many topics they could study in other species, not 
just plethodontid salamanders, will be inspired by this body of 
work (as the senior author of this review was: e.g., Walls 1990; 
Walls and Semlitsch 1991; Walls 1996). College professors could 
use sections of the book to illustrate how the scientific process 
works in real life. The lucid writing would help even non-scien-
tists learn much about the complex lives of terrestrial salaman-
ders. Finally, Behavioral Ecology of the Eastern Red-backed Sala-
mander goes a long way in filling some gaps in knowledge about 

the behavioral mechanisms of ecological interactions in a model 
system, thus helping to answer Andrewartha and Birch’s (1954) 
classic question of what influences the distribution and abun-
dance of organisms—at least for the Red-backed Salamander.
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Atlas of Reptiles in Tennessee
A. Floyd Scott and William H. Redmond. 2016. Miscellaneous 
Publication No. 18, Center for Field Excellence, Austin Peay State 
University, Clarksville, Tennessee (http://www.apsu.edu/field-biology/
center/publications2004). vi + 188 pp. Softcover Spiral Bound. US 
$20.00. ISBN: 978-1-8806-1710-6.

       The Atlas of Reptiles in Tennessee is a 
sequel to the authors’ Atlas of Amphibians 
in Tennessee (1996) and follows the same 
format, covering 60 native reptile species. 
To complete the atlas, the authors used lit-
erature records dating back to 1835 (4222 
records from 652 literature sources) and 
museum records (10,753 records represent-
ing 11,673 voucher specimens and photo-
graphs). The introductory section provides 
information on map development, a list of 
museums consulted, information on erro-

neous and nonindigenous species reports, species of possible 
occurrence within the state, and numbers of species per county. 
The bulk of the book (pp. 11–142) is comprised of the species 
accounts. Each species account includes scientific and common 
names, taxonomic authority, a map that uses different symbols 
to designate eight categories of documentation (exact locality-
literature account, exact locality-museum record, approximate 
location-literature account, approximate location-museum re-
cord, county record only-literature, county record only-museum 
voucher, type locality, questionable or problematic record), tax-
onomic comments, comments on state-wide distribution, a list 
of museum records, a list of literature sources, questionable re-
cords, and conservation status. The extensive literature and mu-
seum sources (by county) are specific for each taxon, making it 
easy to verify the basis for each record. Distribution maps are in 
black and white, with blue used to designate major river systems. 
The book concludes with an extensive bibliography (pp. 143–
184) and an index to common and scientific names. Although 
spiral bound, the book is printed on high quality glossy paper 
that should handle repeated consultation. The Atlas of Reptiles 
in Tennessee is a valuable reference source for understanding the 
biogeography of reptiles in Tennessee and adjacent states. This 
compilation will be of regional interest, especially considering 
the state’s central location that includes important biomes and 
riverine corridors, from the lowland cypress swamps along the 
Mississippi River, through the Tennessee River drainage, to the 
highlands of the Cumberland Plateau and Great Smoky Moun-
tains. 

Coquis and Other Amphibians of Puerto Rico, 
A Pocket Guide
Rafael L. Joglar and Jennifer L. Stabile. 2017. Proyecto Coquí. 12 
panels. Foldout brochure. US $12.00. ISBN: 978-0-9845498-3-2.

Coquis and Other Amphibians of Puerto 
Rico, a Pocket Guide is a foldout brochure 
covering the 17 species of coquis (Eleu-
therodactylus) inhabiting Puerto Rico and 
its adjacent islands. Three additional frogs 
are included (Peltophryne lemur, Leptodac-
tylus albilabris, and the invasive Rhinella 
marina) that are found on the island.  Each 
panel covers two species and includes ex-
cellent color photographs by the senior 
author (color illustrations by Erik Wild sub-
stituted for the extinct E. eneidae, E. jasperi, 
and E. karlschmidti) and information on 
range, habitat, description, and conserva-
tion status. The guide measures 10 x 23 cm, 
making it suitable for carrying in a day pack, 
and the durable paper should hold up mod-
erately well when hiking in Puerto Rico’s 
humid climate. Anyone visiting the island 
interested in its frogs and natural history 
will want a copy. The brochure can be ordered directly from the 
authors (contact jens@fieldprojects.org or rjoglar@gmail.com); 
the price includes postage and handling within Puerto Rico and 
the United States.
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