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A point made early and often in The 
Secret Social Lives of Reptiles is that, as the 
title implies, much of (non-avian) reptilian 
lives are carried out rather secretively. 
The prototypical reptile is small enough 
to disappear quickly into leaf litter or a 
tree canopy, where it will comfortably 
spend perhaps most hours of its life 

and does not announce its presence with flamboyant songs 
and aerial displays or collective movements en masse across 
open environments. Moreover, there has been comparatively 
little interest or reward in exploring their lives. While a solitary 
mammalian carnivore with a massive home range may pose 
even greater logistical challenges for a researcher than most 
reptiles, many careers, monographs, and grants (not to mention 
documentary films) have been dedicated to individual species 
of mammals, almost certainly amounting to more dedicated 
effort than has been received by many entire families of reptiles. 
With so much of reptilian natural history remaining mysterious 
and underexamined, it should come as no surprise that our 
knowledge of social behaviors in reptiles is limited. This point 
is often interpreted as evidence that reptiles are, on the whole, 
“non-social” animals. It is this myth that is explored and dispelled 
in The Secret Social Lives of Reptiles.

The Secret Social Lives of Reptiles follows on the heels of 
an earlier commentary by Doody et al. (2013) and their later 
symposium on social behavior in reptiles held at the 2016 Joint 
Meeting of Ichthyologists and Herpetologists, itself an in-spirit 
revisitation of a symposium held four decades earlier (Greenberg 
and Crews 1977). Aside from these articles and symposia, there 
have been perhaps no attempts to synthesize the literature 
on sociality in reptiles and few studies have comprehensively 
explored narrower topics within this larger field (e.g., Doody 
et al. 2009, Gardner et al. 2016). And yet for decades, the 
literature and knowledge base on reptile social behavior has 
been—much like reptiles themselves—secretly and quietly 
growing and manifesting unappreciated diversity. Doody et al. 

do a great service to herpetologists and animal behaviorists in 
finally bringing together this information: with nearly 100 pages 
of references, there is little doubt that they have produced a 
complete, though not exhaustive, account of the state of the field. 
And what they compellingly demonstrate in this interesting and 
readable book is that social behavior in reptiles is full of surprises 
and well worth a second look.

The authors adopt a broad definition of “social behavior” 
as “any interaction between two or more members of the same 
species” (p. 1). By this definition, every sexually reproducing 
reptile is at least somewhat social. Doody et al. even imply 
that the parental care embedded in the process of selecting 
safe nest sites for offspring could be treated as a component of 
social behavior (p. 188), which means an asexually reproducing 
lizard could theoretically be considered “social” even if it never 
encounters another member of its own species. But their 
argument and their critique of the use of the “non-social” label 
for reptiles does not hinge simply on this inclusive definition 
of “social behavior”. In fact, Doody et al. seem themselves to 
occasionally use the common dichotomy of social vs. non-
social, labeling some reptile taxa as “social” in apparent contrast 
to other reptiles (e.g., p. 94). However, it is the continuum 
they present from less social to more social animals (p. 4) 
that best captures the thrust of the book. While many or most 
reptile species may fall on the less social end of the spectrum 
in comparison to birds, mammals, and eusocial insects, there 
remains a broad array of complex social behaviors present 
across reptiles, and this diversity forms an excellent foundation 
for comparative studies. There are the more ubiquitous and well-
known social behaviors of (supposedly) lower complexity, such 
as nest defense and pheromonal communication, and these 
topics receive good overview and coverage. But where Doody 
et al.’s work really stands apart from a typical survey of reptile 
behavior is in highlighting the other end of the spectrum. From 
turtle embryos communicating with each other to coordinate 
hatching, to stable multi-generational co-habiting family groups 
of lizards, to cooperatively hunting crocodilians, there is much 
already known and surely far more that remains hidden about 
reptile social behavior.

Following an excellent foreword by Gordon Schuett, the 
Preface and Chapter 1 lays a basic framework, defining key 
terms and discussing the neglect of reptiles in sociality research. 
Chapter 2 discusses the evolution and modern diversity of 
reptiles and relevant aspects of their physiology, anatomy, and 
life cycles. This chapter is likely to be highly useful to a reader 
coming from outside the realm of herpetology. While a typical 
herpetologist will probably find this chapter to be a review of 
very familiar information, there are interesting details sprinkled 
throughout that make it nonetheless well worth the read. 
Chapter 3 explores mating systems and social structure, first 
describing the range from promiscuity and multiple paternity to 
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long-term social and genetic monogamy. After a brief discussion 
of dominance hierarchies and territoriality, the authors delve 
into group living in various forms, a section which I personally 
found to be a highlight. This section lays out different kinds of 
social aggregations and potential drivers of the evolution of 
each and, as in later chapters, specifically discusses each major 
lineage of reptiles and the evidence (or lack thereof) for social 
structures.

Chapter 4 discusses communication in reptiles, including 
a summary of mammalian and avian communication for 
comparison. This approach is frequently used throughout the 
book and though valuable for context, it is a bit unfortunate to 
have fur and feathers disrupt the focus of the book. Acoustic 
and postural displays in crocodilians, vocalizations in turtles, 
and color- and movement-based displays and chemical cues 
in lizards, snakes, and tuataras receive much of the attention. 
The section on visual displays in lizards was surprisingly short 
given the massive body of literature on visual signaling in 
lizards, perhaps one of the few exceptions in the book to its 
otherwise thorough treatment of its subjects. Chapter 5 covers 
courtship and mating behaviors, providing good descriptions 
of the broad differences in approaches to mating among major 
clades of reptiles, peppered with details from a wide sampling of 
individual species. There is even a brief section on fossil evidence 
of courtship in extinct dinosaurs and other archosaurs who, like 
mammals and birds, continue to make appearances in the text 
periodically to provide additional context.

Chapters 6–8 deal with the consequences of mating, namely 
egg-laying, parental care of eggs/offspring, and hatching/nest 
emergence. The coverage of egg-laying in Chapter 6 is largely 
focused on communal nesting, wherein many mother reptiles 
deposit eggs in the same vicinity. This chapter revisits many 
of the points discussed in a prior review by one of the authors 
and colleagues (Doody et al. 2009), though with some new 
information and references that followed the publication of 
that initial review. Various explanations for the evolution of 
communal nesting and their empirical support are discussed 
at length, providing a good framework for future hypothesis 
testing. This chapter was unusually long (about 60% longer than 
the preceding two chapters, which were each much broader 
in focus). Partly this length is due to the nice addition of in-
depth “case studies,” and partly it is due to being exceptionally 
comprehensive and detailed to fill a general gap in the literature. 
I felt this came at the cost of feeling slow and redundant, but 
I have no doubt that the level of detail will make it a valuable 
reference for those with a particular interest in this area of 
research. Likewise, the chapter on hatching and emergence is 
largely focused on a narrower subtopic that one of the authors 
has previously reviewed (Doody 2011): how and why embryos 
and neonates synchronize these life cycle transitions. The extent 
to which synchronized hatching reflects a social behavior is 
unclear, as the authors admit, since there is little evidence for 
embryos communicating to synchronize hatching nor of the 
social benefits of emerging in a group. Hopefully this book 
stimulates more research attention and remedies this lack of 
data for a future review of the topic.

Chapter 9 discusses how social behaviors develop, including 
such topics as the influences of early life experiences on behavior 
and behavioral interactions among juveniles and between 
juveniles and adults. Chapter 10 (“The Reach of Sociality”) 
explores a variety of topics with potential social components, 
such as foraging and habitat selection. Chapter 11 ends the book 

by revisiting the topics of the prior chapters and proposing future 
directions and methodological approaches. There is also some 
discussion of a few especially novel aspects of reptile behavior, 
such as advanced cognition and play, which reptiles have long 
been thought to be too primitive to engage in. This concluding 
chapter serves to highlight again the main theme of the book: 
social behavior in reptiles is more common and complex than is 
often assumed, and we’ve only just begun to understand it.

The book certainly has a few limitations. Some figures are 
reproduced in the book without explanations of the symbology 
used (which would be particularly alienating to non-specialist 
readers). There are rare and minor mistakes in the text. Some 
readers might find the sporadic references to anecdotal reports 
and YouTube videos to be off-putting for their lack of scientific 
rigor. While I found some of the interpretations of such reports 
to step beyond the evidence available, these anecdotes could 
play a valuable role in this nascent field of research and deserve 
the cautious attention they get. The price is probably high and 
the writing a bit too technical for many of the amateurs who 
would doubtless find the subject of the book intriguing, but it 
could probably be appreciated by and worthy of a place on the 
shelf of most readers with at least an introductory knowledge of 
behavior, ecology, and evolution. Though naturally of interest 
to herpetologists, behavioral ecologists working in other taxa 
should also find this to be a good entry point for expanding their 
research.

Overall, this is an excellent book on an underappreciated 
topic. The coverage is thorough and the insights are sharp, as is to 
be expected from a group of authors with tremendous expertise 
in the social behavior of diverse groups of reptiles (J. S. Doody: 
turtles and lizards; V. Dinets: crocodilians; G. M Burghardt: 
snakes and lizards). Currently working in somewhat unrelated 
aspects of turtle behavior, I found myself frequently pondering 
what might be occurring in my own study system, unbeknownst 
to science after even many decades of study by others. What 
are my study subjects hiding from me by their secretive nature, 
alien lifestyles, and sensory abilities that differ so much from 
my own? And so perhaps the greatest contribution of The Secret 
Social Lives of Reptiles is not the information it contains but the 
promise it holds. Close observation, carefully designed studies, 
and a willingness to set aside biases and see the world through 
the eyes of a reptile can turn up behavioral surprises that will 
elevate the perception of these fascinating and diverse creatures 
and better inform our efforts to help them thrive in a changing 
world.
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North America’s Pacific Northwest is 
an amphibian biodiversity hotspot, largely 
coincident with the iconic cathedral forests 
of the wetter ‘west side’ of the region, 
but also resulting from the juxtaposition 
of numerous distinct ecoregions. The 
northwest amphibian fauna is unique, 
including frogs and toads that do not have 
audible mating calls, the primitive tailed 
frogs with their closest relative in New 
Zealand, and the stream-breeding giant 
and torrent salamanders which stand 
apart with distinct Northwest families. 
Nine of 39 amphibian species are endemic 

to the jurisdictions of Oregon and Washington, USA, and British 
Columbia, Canada (a vast area: ca. 1.4 million km2). To identify 
Northwest amphibians, a field guide is necessary. 

No matter where you sit on the spectrum of amphibian 
expertise, the revised and updated Amphibians of Oregon, 
Washington, and British Columbia by Corkran and Thoms 
(2020) contains essential information, but this book is especially 
written for the professional wildlife biologist. In the early 
1990s, Char Corkran and Chris Thoms were heavily engaged in 
“inreach” education: field trainings on amphibian identification 
and survey methods for wildlife professionals with limited 
herpetology training, including environmental consultants and 
agency biologists. Global amphibian declines were becoming 
recognized and there were few monitoring efforts for amphibian 
populations to detect whether losses were occurring regionally; 
a flurry of amphibian trainings and surveys were launched. 
Corkran and Thoms coauthored the basic survey methods 
for pond-breeding amphibians (Thoms et al. 1997) to help 
standardize procedures, and the 1st Edition of this book focused 
on how to identify species. The 2020 book is the 3rd Edition and 
retains those key lessons, with updated information such as a 
statement about disinfecting your field gear to forestall disease 
transmission.

For the amphibian-savvy biologist, the new Corkran and 
Thoms book retains the “must-have” sections in the back matter, 
especially the Identification Keys and Confusing Species sections 
(pp. 126–154). How many times have I used that dog-eared page 
152 in the 1996 edition (p. 154 now) to double-check who’s 
who among our trio of native and possibly overlapping Pacific 
Northwest pond-breeding Rana? I have also routinely rechecked 
the northwest state and province conservation status tables (pp. 

167–169), and I was glad to see those updated with 2018 data.
At the other end of the spectrum of amphibian expertise, 

this book is an excellent choice for those seeking a first-ever 
introduction to Northwest amphibians. The 2020 version is vastly 
improved in format, with color-coded sections for easy reading 
and navigation. It lays out an easy path for a novice to explore 
Earth’s iconic denizens of the water-land interface, whether that 
starts with a wet immersion viewing a million tadpoles at once 
or on a quest for that elusive rarity of the forest slope. Enlarged 
photographs draw your eye throughout the book. For anyone 
with a smartphone, the book describes how to take your own 
photographs of animals you discover, especially to see species’ 
distinguishing features. For those learning their amphibians 
or teachers involved in outreach education, this book is well 
formatted for a quick understanding of the different amphibian 
species groups, and it offers more for the inquisitive student. It is 
a handy educational tool.

For the nature enthusiast and naturalist with an interest in 
amphibians among other aspects of our diverse forests, montane 
landscapes, arid inlands, and interlaced wetlands, this book has 
special features of note. To make your observations count, the 
use of standardized data forms, what specific data elements to 
collect, and where to send those data, are referenced on page 
165. If you are on the cusp of becoming more serious about 
amphibians, such as initiating your own site-specific monitoring 
efforts that might involve handling of sensitive species, page 166 
gives information about Scientific Taking Permits. Read my last 
two sentences again. This year was my 40th anniversary returning 
to sites I started visiting annually in 1982. Few data like these 
exist for amphibians—your efforts could be vastly important, 
but standardized approaches are needed. Your 40-year record 
is needed in the 2060s! Really, I’m not kidding, start now but 
do it right. Do you want to contribute, but don’t have time for 
a long-term project? We still have a very poor understanding of 
species occurrences, and you could upload your photographs 
and geographic coordinates to an application like iNaturalist, 
as those data are being harvested to advance understanding of 
species distributions, and future status assessments may include 
such citizen-science input.

Although this book has many upsides, some readers may note 
a few drawbacks. First, species range maps are truncated by the 
three state and province boundaries of focus. As most species’ 
distributions follow ecoregional and not political boundaries, 
species ranges overlap into unmapped areas, but the text does 
not provide clarification in the species accounts. 

Second, did Shakespeare have it right for amphibians when 
he wrote “What’s in a name? that which we call a rose By any 
other name would smell as sweet”? If you know what animal 
is being referenced, does the name matter? In the Pacific 
Northwest as elsewhere, a better understanding of amphibian 
phylogenetics is emerging as new genetic tools are applied, and 
taxonomic revisions are ongoing. To their credit, Corkran and 
Thoms include a section on changing amphibian names (page 
11). In this light, there were two species that could have had 
additional names referenced, given the 2020 publication date. 
In 2019, the Black Salamander (Aneides flavipunctatus) was split 
into four species, with the Klamath Black Salamander (Aneides 
klamathensis; Reilly and Wake 2019) occurring in the Applegate 
River basin in Jackson County, Oregon. Similarly, the 2016 
update of Pacific Treefrogs (Chorus Frogs), Pseudacris regilla 
to Hyliola regilla (Duellman et al. 2016) warranted inclusion as 
Hyliola regilla has been adopted in some recent literature. Out 
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of curiosity, I noted that the American Bullfrog was listed as 
Lithobates catesbeianus, following Frost (2021). Yuan et al. (2016) 
reported Lithobates to be problematic and reverted to the Rana 
catesbeiana nomenclature (https://amphibiaweb.org; accessed 
9 August 2021); today, both names are found in the literature and 
this book lists both as well, covering all bases. Crother (2017) is a 
reliable taxonomic authority, as cited by Corkran and Thoms, but 
online databases keep up with emerging literature on taxonomy 
more readily (Frost 2021; https://amphibiaweb.org). As noted 
above, today’s field-goer often has their smartphone available; 
referencing online tools to augment field guides is increasingly 
useful in a region like the Pacific Northwest on a variety of topics 
such as taxonomy but also gear disinfection procedures, species 
threats, and resources for reporting disease die-offs. 

Overall, this 3rd Edition marks the lasting imprint that Char 
Corkran and Chris Thoms have had on amphibian conservation 
in the Pacific Northwest. Chris, an emerging conservation leader, 
passed in 2002, and she has been missed. Char was recognized 
with NW PARC’s Unsung Hero Award in 2017 (NW PARC 2017) 
for her continuing endeavors with broad impact. Both Char 
and Chris acted as needed links to a broad natural-resource 
community in the Northwest, and this continues with their 
revised and updated 3rd Edition.
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Lewis Held is a talented educator 
who has taught human embryology at 
the university level for three and a half 
decades. Animal Anomalies is his sixth 
book; many readers of this review will 
know his fourth, How the Snake Lost its 
Legs (Cambridge University Press, 2014). 
His most recent book, Animal Anomalies 
is, as one blurber wrote, “a ramble.” Held covers the genetic, 
molecular, and cellular mechanisms underlying developmental 
malformations in amphibians (oral, eyes, multiple hindlimbs, 
spadefoot toad morphs), Drosophila, and domestic dogs and 
cats, often extending these phenomena to humans to bring his 
concepts home. He uses a historical perspective and employs 
24 general principles (GPs) of developmental biology, including 
“cells obey local rules with no global blueprint,” “organs assign 
cellular positions along axes,” “patterns can emerge from 
physical forces,” and “uneven growth rates can foster shape 
changes,” which are informative and instructive. With one 
unfortunate exception (see below) the examples he chooses to 
illustrate these principles are solid and vetted.

Held is an academic, not a clinician, so despite his 
comfortable and entertaining writing style, his approach borders 
on the aseptic. Most of us exhibit no empathy when we see a 
malformed fly but Held extends many of his animal models to 
humans. Look at these human malformations and you cannot 
help but question the effect of the defect on that person, or if 
the anomaly is fatal (alobar holoprosencephaly, for example), 
ask about the effect of this tragedy on the family. We read (p. 
26): “… it is remarkable that human twins can merge together 
at so many odd angles and still manage to live for years in many 
cases.” Yes, but what effect does it have on those twins? Humans 
who exhibit nonfatal congenital anomalies and must live with 
the stigma of deformity don’t think of faulty development as 
an academic exercise. They are the ones who must, their whole 
lives, be answering Frost’s (1916) question: “What to make of a 
diminished thing?” Had Held included in each case a sentence or 
two on the effects of malformations on the humans who exhibit 
them, he would have counterbalanced his airy, approachable 
writing style with a gravitas that would have made for an 
extraordinarily powerful presentation. The emotion would have 
been natural, not conjured through enthusiasm. This is a minor, 
quibbling, criticism.

Animal Anomalies does, however, contain one large, non-
quibbling error, which I introduce through my own teaching 
responsibility—a clinically based neuro-psych course. Human 
minds function using a combination of cognition and emotion. 
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As scientists, we mostly dwell in the domain of cognition. Emotion 
is largely left out of the process, except in the case of popular 
accounts such as books, which must have some emotional 
component to generate interest (i.e., sales). Neural cognition 
and emotion in combination are responsible for creating the 
stories and mythologies that for 98% of human history (roughly 
196,000 of the 200,000 years Homo sapiens has been extant) 
formed the basis of trans-generational cultural communication. 
Stories are as much a part of being human as bipedalism, and 
as scientists, we must always fight the ingrained urge to give 
precedence to good stories. Thomas Henry Huxley (1881) 
recognized this struggle and assigned priority when he quipped 
that science should be about nasty ugly little facts destroying 
beautiful hypotheses. Except that some “scientific” stories never 
seem to die, despite an overwhelming accumulation of facts 
demonstrating they belong in the realm of fiction.

And so it is with the notion that parasitic cysts were primarily 
responsible for the amphibian malformation phenomenon of 
the late 1990s and early 2000s, the basis of Animal Anomalies’ 
substantive weakness. Held features a multi-legged frog on 
the cover of his book, uses multi-legged frogs as his example 
of GPs 4 and 5 (cells obeying local rules and cellular positions 
are assigned along axes), and writes (pp. 29–30) without relying 
on references: “More often than not, however, researchers 
have traced these plagues to population blooms of a parasite 
that infects the nascent limbs of tadpoles.” And in the next 
paragraph we read “The parasite that was found to cause the 
localized epidemics …” These statements run counter to current 
established science, and it takes almost no effort to search the 
literature and discover this. For example, Reeves et al. (2013) 
processed 48,081 amphibians collected from U.S. National 
Wildlife Refuges and found a 2% malformation rate. They ranked 
these malformations according to type as follows: digits missing 
or malformed (34.9%), missing limb segments (24.8%), skeletal 
malformations (12.6%), abnormal eyes (7.5%), missing limbs 
(3.7%), missing eyes (2.8%), extra digits (1.1%), and, lastly, extra 
limbs (0.6%). Even if Held had somehow missed this paper, 
three books (Souder 2000; Lannoo 2008; Helgen 2012) and 
scores of other papers collectively detail the complications and 
nuances—biological and psychological—behind the malformed 
frog phenomenon.

Among the Minnesota frogs that triggered the hysteria—a 
dataset largely independent of Reeves et al. (2013)—the same 
trends emerged. Most malformed frogs had missing limbs, and a 
large subset of duplicated limbs were segmental—originating at 
the knee or ankle joints—phenomena that parasites swimming 
into the cloaca or general pelvic region and disrupting proximal 
hindlimb apical ridge ectoderm could not explain. Indeed, Held 
agrees with this latter point, and in doing so contradicts himself, 
when he assigns duplicated limb segments (the most common 
multilimb category; Souder 2002, p. 266) to disruptions in Hox 
gene expression, not trematodes (pp. 75–79). 

 Not to pile on, but there is further published evidence against 
trematode infections as a general cause. Three highlights from 
the literature: 1) the distribution of amphibian malformations 
far exceeds the much more limited range of Ribeiroia ondatrae, 
the trematode responsible for limb disruption (Reeves et al. 
2013); 2) in a re-examination of the hottest of the Minnesota 
malformation hotspots, Dr. Dan Sutherland, the only classically 
trained parasitologist associated with the parasite hypothesis, 
found no correlation between the presence of parasites and 
hotspots (Souder 2002; Lannoo 2008); and 3) one could hardly 

construct a more definitive journal title than “Ribeiroia infection 
is not responsible for Vermont amphibian deformities” (Skelly et 
al. 2007).

You cannot escape the fact that any objective read of the 
amphibian malformation literature would lead to a conclusion 
that includes, but does not assign priority to, trematode parasites 
as a cause. It bears repeating: yes, parasites are undoubtedly 
responsible for a subset of amphibian limb malformations; no, 
parasites cannot be responsible for the general phenomenon 
due to discordant distributional patterns and the nature of these 
malformations.

A close read of Animal Anomalies reveals the origin of 
this myopia. First, pesticides are said to be an unlikely cause 
of amphibian deformities (pp. 4, 29), thus dismissing a vast 
literature, much of it summarized in Sparling et al. (2010). 
Then Sue Bryant’s work is discredited (p. 33; it’s important to 
understand that science is a process, and that being wrong can 
eventually lead to being right). And finally, you read the derivation 
of the figures in Chapter 3 and note the exaggeration (p. xv), and, 
well, from the evidence it doesn’t take a Sherlock Holmes to 
identify the source. (For those needing a hint, see Souder 2002; 
pp. 262–267 and elsewhere). Bottom line: Animal Anomalies is 
superb when Held thinks independently, diminished when he 
relies on the opinions of others.

The irony, then, of Animal Anomalies is it contains a major 
malformation—a large piece of emotional mythology inserted 
into what is otherwise a solid work of cognitively based, objective 
science. There is nothing left to do but paraphrase Frost (1916), 
and ask ourselves: what can we make of this diminished thing?

Acknowledgments.—I thank Bill Souder, Américo Lopez-Yglesias, 
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of this manuscript.
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Geckos of Australia and Oceania. 
Zoogeography, Keeping, Breeding 
Nikolai G. Krymov. 2021. “ALTAI,” Barnaul, Russia (available from 
Chimaira, www.chimaira.de). 596 pp., 465 color photos. Hardcover. 
€79.80 (ca. US $97.00). ISBN: 978-5-6044987-2-9.

IGOR V. DORONIN
Laboratory of Herpetology, Zoological Institute, 
Russian Academy of Sciences, 199034 St. 
Petersburg, Russia, e-mail: igor.doronin@zin.ru

Geckos of Australia and Oceania 
provides a comprehensive summary 
of the international literature on the 
herpetoculture of the geckos of Australia 
and Oceania. This information is then 
combined with the author’s extensive 
experience while keeping and breeding 
these species to produce an outstanding 

overview of maintaining geckos in captivity. The book is the result 
of a considerable personal effort to incorporate the accumulated 
knowledge of colleagues and friends around the world. It is in 
Australia and Oceania where unique, rare and, perhaps, the most 
difficult to keep representatives of the Infraorder Gekkota live. 
This region has the greatest percentage of endemic geckos (ca. 
90%), especially because of the large number of unique island 
faunas. Micro-endemism also is highly developed, where a 
species’ range may only cover several square kilometers limited 
by natural landscapes. For the first time in the history of Russian 
terrarium keeping, this book provides a large-scale overview of 
this group of lizards within this region. Without pretense to the 
uniqueness of the information, the author has summarized as 
much as possible concerning all aspects of keeping and breeding 
geckos: nutrition, reproduction, incubation, the impact of 
various abiotic factors affecting geckos in captivity, and versatile 
pathways for solutions to emerging problems.

Geckos of Australia and Oceania, published at the very 
beginning of 2021, came as a real surprise to the terrarium and 
herpetological community for a number of reasons. The group 
that Krymov writes about is very exotic for a Russian author. 
Krymov is not simply rewriting information from Western 
colleagues, but presenting original information based on 
successful experiences in Russia keeping and breeding a huge 

number of gecko species. These lizards, which include more 
than 60 genera and 1,400 species (the book considers 18 genera 
and 75 species), are the focus of research among many scientific 
groups from different countries. Krymov’s book came out at the 
right time and, of course, will be in demand both in Russia and 
abroad. Information on the introduction of rare and endangered 
taxa into zoo culture will be useful for the IUCN database.

The text is divided into the following chapters and sections: 
“Climate of Australia and Oceania,” “Keeping geckos,” “Food, 
vitamin, dietary supplements,” “Feeding geckos,” “Breeding 
geckos,” “Raising juvenile geckos,” “Review of species,” 
“References,” “Acknowledgments,” and “List of photo authors.” 
The text is in Russian with Latin scientific names. The book 
is printed on high-quality paper and illustrated with 465 
photographs of geckos, their natural biotopes, food items, 
examples of terrarium design, and supplies and other items 
that will be useful for establishing a captive population. The 
photographer’s name is included for each illustration. The text 
is well-edited and thoroughly referenced, with a list of 528 titles 
(mainly in English).

It is important to note that before publication, the author 
tried to distribute the manuscript as widely as possible and 
collect feedback, criticism and suggestions from colleagues. 
Scientific reviewers were also appointed to ensure accuracy 
and the highest of academic standards; the book was published 
under the auspices of the Nikolsky Herpetological Society. There 
are some minor misprints in the text, for example, the absence 
of parentheses around authors names when the species was 
described originally in a different genus. This oversight, often 
made in scientific publications, does not detract from the value 
of the information presented.

Nikolai Krymov is known as the founder of the first and 
only specialized periodical about terrarium animals in Russian 
“RusTerra Magazine” (Krymov et al. 2017). To date, 5 issues of 
this journal have been published. He successfully implemented 
a project for the reintroduction of Phrynocephalus helioscopus 
in the Altai Territory. Let’s hope that in the future, the bookshelf 
of Russian terrarium owners will be stocked with similar 
comprehensive and well-produced summaries of other taxa.
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The Complete Guide to Amphibians of Iran. 
Biology, Ecology, and Conservation
Barbod Safael-Mahroo and Hanyeh Ghaffari. 2020. University of 
Kurdistan Press, Sanandaj, Iran (available from Chimaira, www.
chimaira.de). 271 pp., 480 photographs. Hardcover. €88.00 (ca. US 
$106.50). ISBN: 978-622-6702-41-6.

Iran is a biologically diverse country 
situated in a region featuring faunal 
elements from central and western Asia 
and the Middle East. Habitats range from 
the alpine Alborz and Zagros Mountains 
to sea level along the Persian Gulf and the 
Oman Sea. Although much of the country 
is arid, broadleaf forests are present in the 
Alborz Mountains, and mountain streams 
in the Zagros Mountains of Lorestan 
and Kurdistan Provinces, for example, 
provide habitat for several unique species 
of salamanders. The Complete Guide 

to Amphibians of Iran serves as a guide to the 22 amphibian 
species inhabiting the country (6 salamanders, 16 frogs). There 
is extensive information on life histories, distribution (based 
on 2,200 locality points with excellent maps), and a complete 
bibliography of 800 references. The introduction provides 
background information on amphibians, the place of amphibians 
in Persian culture, and a history of amphibian research within 
the country. The bulk of the text is in Farsi, with many excellent 
photographs of species, life stages, and habitats accompanying 
the species accounts. Of interest to non-Farsi speakers is a 44-
page section in English providing a key to the amphibians of Iran 
and a checklist of the taxonomy, synonymy, and distribution 
of the species within the country. English common names and 
etymologies are included, and the list of locations is impressive 
(with accompanying museum numbers). Two new genera are 
proposed: Calliopersa (Type species: Bufo surdus, to include 
C. luristanica [formerly Bufotes luristanicus] and C. surda 
[formerly Bufotes surdus]) and Firouzophrynus (Type species: 
Bufo olivaceus, to include F. olivaceus [formerly Duttaphrynus 
olivaceus] and F. stomaticus [formerly D. stomaticus]). A very 
brief explanation of the reasons for these generic changes is 
provided; presumably more information is provided in the Farsi 
text. This book will most likely be of interest to Iranian biologists, 
naturalists, and the general public. Hopefully it will help 
stimulate interest in the conservation of Iranian amphibians.

A Field Guide to the Reptiles and Amphibians 
of Iran
Kamran Kamali. 2020. Edition Chimaira, Frankfurt am Main, Germany 
(www.chimaira.de). 574 pp. Hardcover. €88.00 (ca. US $104.00). ISBN: 
978-3-89973-119-4.

In 2015, Kamran Kamali authored the 
first field guide to the diverse herpetofauna 
of Iran. The book was small (10 × 19 cm) 
so it could be easily carried in the field, 
written in Persian for Iranian naturalists, 
and contained only single small photos 
of most species with short accounts on 
identification and natural history. No maps 
were included. Although effective for a 
local audience, the book could not include 
much information, and its publication in 
Persian limited its usefulness beyond Iran. 
With the publication of A Field Guide to 
the Reptiles and Amphibians of Iran in English, that has changed 
considerably. The book includes an extensive introductory 
section (50 pp.) on the biology and identification of amphibians 
and reptiles (e.g., taxonomy, diet, reproduction, behavior, 
thermal adaptation), methods of study, the importance of 
herpetofauna, threats, physical and administrative maps of Iran, 
habitats in Iran (accompanied by beautiful color photographs), 
and detailed illustrations of scale patterns (squamate heads in 
dorsal, lateral, and ventral views, scales around vents, dorsal and 
ventral scale patterns of snakes, carapace and plastron [bones 
and scutes] of turtles), followed by detailed keys to the families 
of Iranian  species. The bulk of the book (pp. 69–539) covers 
the species accounts for 6 salamanders, 16 frogs, 10 turtles, 
169 lizards, 1 amphisbaenian, 84 snakes, and 1 crocodilian. 
Because of its varied topography, habitats, arid conditions, and 
biogeographic location, Iran is a squamate paradise of diversity. 
Species accounts are organized by family and include Latin and 
English common names, taxon author(s), global and Iranian 
distribution, biological information pertaining to habitat and 
behavior, size, reproductive status, conservation status, diet, and 
activity patterns. Accounts include one or more excellent full- 
or half-page color photographs and a color distribution map 
within Iran. Accounts range from 1–3 pages, depending on the 
extent of available information and number of photographs. The 
species accounts are followed by a glossary (pp. 540–545), a list 
of species known from each Iranian province (pp. 546–564), and 
Persian names of amphibians and reptiles (pp. 565–574). There 
is no index, but each species is listed separately in the Contents 
making it easy to find species within the text. Unfortunately, 
there are no illustrations for any amphibian life stages that might 
aid in identification or understanding anatomy, as there was 
for reptiles, nor is there any section on the treatment of snake-
bite (both also missing from the 2015 edition). Unlike the 2015 
Persian edition, there is no list of references, perhaps a minor 
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disappointment in this otherwise outstanding introduction to 
Middle Eastern herpetology. The photographs are of excellent 
quality and should make identification of most species easy 
even without detailed accompanying text. Anyone interested 
in the herpetology of the Middle East will want a copy of this 
exceptional guide. It may not be a guide carried in a backpack, 
but it should be handy in schools and universities, back at camp, 
or in a field vehicle. The book is dedicated to Steven Anderson and 
Ted Papenfuss for their long-term studies on the herpetofauna of 
the Middle East and Central Asia.

Three Revised Field Guides:

A Naturalist’s Guide to the Reptiles of 
Australia, Second Edition
Peter Rowland and Chris Farrell. 2020. John Beaufoy Publishing, 
Oxford, England (www.johnbeaufoy.com). 176 pp. Paperback. £11.99 
(ca. US $14.25). ISBN:978-1-9120-8103-5.

A Naturalist’s Guide to the Reptiles & 
Amphibians of Bali, Second Edition
Ruchira Somaweera. 2020. John Beaufoy Publishing, Oxford, England 
(www.johnbeaufoy.com). 176 pp. Paperback. £11.99 (ca. US $14.25). 
ISBN:978-1-9120-8125-7.

A Naturalist’s Guide to the Reptiles of Sri 
Lanka, Second Edition
Anslem de Silva and Kanishka Ukuwela. 2020. John Beaufoy 
Publishing, Oxford, England (www.johnbeaufoy.com). 176 pp. 
Paperback. £11.99 (ca. US $14.25). ISBN:978-1-9120-8123-3.

John Beaufoy Publishing has specialized 
in producing high quality, lightweight (13 
× 18 cm) field guides to the fauna of many 
countries, particularly in Southeast Asia 
and Australia. The books include excellent 
color photographs of various taxa that are 
useful in identification for field naturalists, 
the intended audience of these guides. All 
the books are organized in a somewhat 
similar format, with introductory chapters 
on reptiles and (for Bali) amphibians, the 
climate and physiography of the region in 
question, how to use the guide, venomous 
snakes and snake bite, a glossary of terms, 
a section for further information (several 
websites and a few important references), 
and an index. Each of the guides has 
an extensive checklist listing all known 
species within the region, not just the 
species covered in the book. The checklists 
vary in content somewhat among the 
books, although all include common 
and scientific names. For example, the 
Australian Guide lists occurrence by state 
or territory and IUCN status; the Bali Guide 
only includes common and scientific 

names (but includes IUCN categories in an 
Appendix); the Sri Lanka checklist includes 
the IUCN status and whether the species is 
native or introduced. All of the guides are 
second editions from previous versions, 
and none include distribution maps.

In terms of content, the revised 
editions are virtually identical with the 
first editions: nearly the same species are 
covered; nearly all the photographs are 
the same; the wording in most layouts is 
identical; the references are virtually the 
same. The checklists appear to have been 
updated to account for newly described species and changes 
in nomenclature. There are extremely minor edits to only a few 
species accounts in the Australian Guide (e.g., Lerista labialis 
and Glyphodon dunmalli) and, like the first edition, the book 
only covers eastern Australia despite its title. The Bali Guide 
uses much the same text, but new photographs were substituted 
for Fejervarya limnocharis, Aquarana [sic] catesbeiana, 
Cyrtodactylus spp., Draco volans, and Eutropis rugifera, 
among others; new accounts were added for Calotes versicolor, 
Calumma spp., Takydromus sexlineatus, and Siebenrockiella 
crassicolis. The account for Oligodon purpurascens was removed, 
since this species is no longer thought to inhabit Bali. In the Sri 
Lankan Guide, accounts have been updated for nomenclature, 
particularly among the snakes, and a new account is included 
for Lankascincus munindradasai. As with the Bali Guide, there 
were a number of photographic substitutions in the Sri Lankan 
Guide. In his introduction, Somaweera states that his (and, I 
might add, other guides in this series) are for non-technical 
users, and that more advanced users should use the book in 
conjunction with more detailed technical books and scientific 
papers. For their low price, portability, beautiful photos, and 
accurate introductory information, these guides fulfill their 
purpose admirably. Reviews of the first editions were previously 
published in Herpetological Review (Australia: Herpetol. Rev. 
2018. 49:367–368; Bali: Herpetol. Rev. 2018. 49:149–150; Sri 
Lanka: Herpetol. Rev. 2018. 49:150–151).

Croak. A Book of Fun for Frog Lovers
Phil Bishop. 2021. Exisle Publishers, Dunedin, New Zealand (www.
exislepublishing.com). 160 pp. Hardcover. US $19.99. ISBN:978-1-
9258-2081-2.

Everyone who knew the late Phil 
Bishop knew how much he loved frogs. 
His curiosity about them transcended 
their innate beauty, and he pursued them 
around the world, taking their pictures and 
sharing in the research and enthusiasm 
of his colleagues for these colorful and 
biologically diverse creatures. Phil’s 
professional career focused on basic life 
history questions and the conservation 
of New Zealand’s unique Leiopelma, which led him to extend 
his energy and leadership internationally as chair of the IUCN 
Amphibian Specialist Group. As Phil (and his t-shirt) often 
proclaimed, “Fact: the survival of the Earth depends on frogs.” 
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In Croak, Phil has left us with a glimpse of his dedication and 
love for frogs. As the promotional material for the book explains, 
“Many of the stunning images in Croak were taken by author Phil 
Bishop on his travels around the world. Phil led a life devoted 
to saving frogs from extinction, in the process discovering a 
new species of frog and earning the Lifetime Achievement 
Award from the University of Otago. His passing early in 2021 
is a loss keenly felt by the international scientific community, 
and Croak now serves as a tribute to a life spent at the forefront 
of conservation. Croak aims to both entertain its readers and 
deepen our understanding of frogs. It showcases frogs in their 

natural habitats, paired with quotes from famous faces such as 
Jane Goodall and John Steinbeck. Simultaneously amusing and 
illuminating, this is the perfect coffee table book to be dipped 
into occasionally, or to be read all at once by budding frog-
aficionados.” The book is dedicated to his wife Debbie. Frog 
lovers will want a copy, as much to remember its author as for 
the beautiful photographs. Phil would understand the Maori 
proverb Wh‐ia te iti kahurangi ki te t‐ohu koe me he maunga teitei, 
but for his colleagues it would be for us to reflect Kua hinga te 
totara i te wao nui a Tane.


