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 “WHat Has Been, Will Be again, WHat 
Has Been done Will Be done again; tHere is 
notHing neW under tHe sun.”

—king sOlOmOn, ecclesiastes 1:9

It is an axiom of biology that evolution 
by natural selection is a diversifying 
process. Countless classic examples of 

this central tenet of the natural sciences populate the primary 
scientific literature as well as our textbooks, and these examples 
become quick reference for the student of biology from their first 
introduction to the field. Darwin’s finches are a fine example of 
adaptive radiation. Decades of study have shown that natural 
selection picks on variation in beak size, as cycles of wet and 
dry alter the distribution of various seed types eaten by these 
small birds. Changes in the distribution of food resource drive 
diversification in beak shapes through time and, behold (!), 
adaptive radiation. 

Another classical example of diversification, one made 
famous in part by the author of the new book Improbable 
Destinies (on which more in a moment), is the Anolis lizard 
radiation in the Caribbean. More than 300 species of anole have 
split into diverse “ecomorphs” (or body plans) suited to different 
types of habitat. Long-legged lizards run fast on broad perches 
like tree trunks or flat ground, whereas shorter limbs make 
lizards agile in the narrow branches of a forest canopy. Work by 
Jonathan Losos and colleagues over the years has shown that 
these patterns of diversification have appeared repeatedly on 
different islands throughout the Lesser Antilles. The ecomorphs 
have evolved again and again (and again). Although comprised 
of different groups of species, the same suite of ecomorphs that 
occupy diverse habitats in Jamaica and Cuba are likewise found 
in Puerto Rico and The Bahamas. 

There is something particularly interesting about that 
last sentence. Note that the words “same” and “diverse” work 
together to describe the Anolis radiation. These two adjectives 
are nearly perfect antonyms and yet they both accurately 

describe the evolution of this group. Why? The pattern is called 
convergence, repeated arrival at the same evolutionary end 
game, and suggests a certain inevitability to some evolutionary 
outcomes. If narrow tree branches are unsuitable for long-legged 
lizards that lack the agility needed to move through the canopy, 
then natural selection will ensure their replacement by a shorter 
limbed counterpart. Simple, right? 

Of course, convergence is anything but simple or certain. 
Why some evolutionary outcomes converge, and others do not, 
remains something of a mystery. Chance differences in the form 
of a unique mutation, a butterfly’s wingbeat on the other side 
of the planet, may alter evolutionary trajectories and set them 
on divergent, rather than convergent, paths. These various 
outcomes and the factors that determine them are explored in 
Losos’ new book Improbable Destinies: Fate, Chance and the 
Future of Evolution. 

Improbable Destinies makes a surprisingly novel contribution 
in that it is, at least as far as I know, the only book to address 
this topic at all, let alone in such detail. The examples covered 
in the book span a rich literature on evolutionary outcomes 
including everything from Lenski’s laboratory-selected lines 
of E. coli to field studies of Trinidadian guppies. The book is 
broken up into three main sections that first introduce examples 
of both convergence and extreme novelty before exploring the 
most important field (part two) and laboratory (part three) 
studies of these phenomena. These studies are reviewed 
in language clearly aimed at the layperson (although some 
background in the terminology and fundamental principles of 
genetics and evolution will be important to the reader) and are 
peppered throughout with personal anecdotes about a group 
of scientists that Losos clearly holds dear. This makes the book 
both entertaining and informative. To be fair to the process of 
a book review, I should note that the entertainment value of 
the book will depend on the reader’s own sense of humor and 
their tolerance for silly jokes and sometimes painfully awkward 
anecdotes about growing up as a budding herpetologist. That 
said, these windows into the past of a great scientist do serve to 
humanize the life of the author as well as the many colleagues 
that have contributed so much to our modern understanding of 
the evolutionary process. 

Whatever your take on the book’s entertainment value, 
Improbable Destinies provides an important and interesting 
synthesis of the science behind contingency and convergence. 
My favorite parts of the book are the philosophical diversions in 
which Losos contemplates, for example, just how much similarity 
does it take before we call traits “convergent”? How do we handle 
instances where some traits are very similar but others less so, 
when the outcomes may represent convergence even if they 
don’t fit neatly into the little box that we used as our definition 
in freshman biology? Indeed, Losos does the reader a great 
service by withholding a definitive answer, providing instead 
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an exploration of many examples along a continuum from 
divergence to convergence that force the reader to acknowledge 
that the definition we once accepted from freshman biology 
cannot actually capture the complexity of real biology. 

Improbable Destinies ends with reflections on the implications 
of convergence for how life forms might have evolved elsewhere 
in the Universe. Is this an overly grand extrapolation with 
which to end the book? I’m still on the fence about this one. It 
is worth measuring the evidence for convergence against the 
relative importance of chance events here on Earth to wonder at 
how likely we would be to recognize life elsewhere. To do so, of 
course, requires a huge set of assumptions (that life exists at all; 
that it is subject to similar rules of inheritance using a genetic 
code, etc… etc…). More to the point, there is no way to answer 
the question and so this final chapter could be written off as 
merely an exercise in speculation. But Losos acknowledges all 
of this and still manages to make an interesting and compelling 
set of predictions about what might be “out there.” It’s a fun, yet 
thoughtful way to wrap things up. 

It is perhaps ironic that this book is not, itself, an example 
of convergence. With so many books already written about the 
science of biological evolution, Improbable Destinies brings 
enough new insight to the table that it should reach a broad 
audience. Young graduate students will find exciting new ideas 
to explore and the seasoned professionals will likely find new 
insights in stories that they otherwise think they already know. 
Improbable Destinies is a unique and worthwhile read. 
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Dangerously venomous snakes can be found all across 
Southeast Asia, and many of them are medically significant. 
Field guides that provide quick and easy identification of these 
snakes are extremely useful to a wide range of people including 
medical professionals, herpetologists, snake enthusiasts, and 
travelling ecotourists. Only a few guides have been published on 

Southeast Asian venomous snakes and most focus on specific 
countries (e.g., Leviton et al. 2008) or act as photographic atlases 
(Vogel 2006). Many of these field guides are now outdated thanks 
to taxonomic revisions, species descriptions, and distribution 
extensions that have occurred over the past decade. A new guide 
that provides an update to the broad diversity of venomous 
species in this region would be appreciated by many. However, 
recent attempts by some authors to make field guides on 
Southeast Asian herpetofauna have been poorly received (e.g., 
Chan-ard et al. 2015; see Pauwels and Grismer 2015). 

Merel J. Cox and his colleagues have taken the challenge of 
summarizing decades of dynamic research on Southeast Asian 
venomous snakes into one field guide and have been largely 
successful. Their guide is less than a hundred pages in length. It 
is small, soft-covered, and easily fits in a large pocket or a small 
backpack. The authors have selected all mainland countries 
under the ASEAN sovereignty, thus covering most of the 
Southeast Asian mainland except for southern China. The book 
contains two introductory segments, the first being “About this 
book” and the second the “Introduction.” The former outlines 
how each species account is formatted and gives an outline of 
its contents. It presents a taxonomic justification for its handling 
of the genus Trimeresurus, which follows the currently accepted 
decision made by David et al. (2011) to consider subgenera in 
the group instead of splitting it into multiple genera as suggested 
by Malhotra and Thorpe (2004). The latter section is a broader 
explanation for the guide’s creation. Here, the authors state that 
the book’s scope is for rapid identification by researchers in the 
field. The authors excluded the marine sea snakes of the ASEAN 
region except for the sometimes terrestrial Sea Kraits, Laticauda, 
for which two species occur in the area. We also note that the 
book is dedicated to fellow herpetologist and friend of the 
authors, Harold K. Voris of the Field Museum of Natural History.

Venomous snakes are defined in this book as “a snake whose 
venom is sufficiently toxic to cause the death of a human being.” 
This definition is somewhat inaccurate. Many species in the 
book have not been tested for medical significance, or have 
they caused a fatality that has been reported in the literature. 
Further, all snakes belong to the clade Toxicofera and thus have 
venom proteins in their saliva or venom-producing genes (Fry 
et al. 2009). The natricine snake genus Rhabdophis is referred 
to as a non-venomous snake genus which contains snakes 
that produce painful symptoms if bitten. However, it has long 
been known that Rhabdophis produce a venom with coagulant 
properties, and some species such as R. subminiatus, which 
occurs throughout the ASEAN region, are potentially lethal 
(Smeets et al. 1991). Regardless, Rhabdophis are excluded from 
the book and the scope of venomous snakes is restricted to 
“traditional” genera from the families Elapidae and Viperidae. 
Following this introduction is an overview of snake bites, first aid 
treatment for snake bite, and the toxicity of venomous snakes. 
All of the information provided is valuable and accurate for 
the time, but no individual species is given a prognosis unlike 
the section in Leviton et al. (2008). General snake toxins like 
hemotoxins, neurotoxins, and myotoxins are assigned to genera. 
Rough symptoms for each toxin are given, but nothing further. 
A reader with limited snake knowledge would be unable to 
understand the difference between a bite from a krait (Bungarus) 
or a spitting cobra (Naja). Nephrotoxins are mentioned once, 
but not assigned to any taxon. Moreover, the toxin types are 
not defined in the glossary section of the book. A few parts of 
the introductory text are bolded, likely for significance. Terms 
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like “snakes are venomous and dangerous from birth or their 
emergence from their eggs” are rightfully in bold, but some 
other important sentences like “Every bite by a venomous snake 
should be considered dangerous” are left without emphasis. 

The next section is on protected venomous snakes, of 
which only CITES is mentioned along with Thai Law. There is 
no mention of the IUCN Red List in this section, nor any other 
conservation measures similar to it. After this is the glossary 
section, which contains morphological character definitions 
and some definitions related to behavior and natural history of 
the species. Ironically, no toxin definitions are given here, but 
LD50 is defined but not mentioned again in the book. Beyond 
the glossary are a few illustrations which visualize differences 
in morphological characters and how to count scales. Most of 
the illustrations are fine except for the scales figured on the first 
picture of the cobra on page ix. The anterior and posterior chin 
shields are poorly portrayed in the figure and the first ventral 
scale is not the first scale according to the standard method 
provided by Dowling (1951). No visualization is given on where 
to count dorsal scales either.

Past these sections are the species accounts, with 
dichotomous keys for each genus or groups of genera placed 
intermittently. Each species is given one or two pages of 
information and accompanied by a range map, live photographs, 
and details on identification and natural history. All of the 
photos are acceptable in terms of quality, but some species that 
have multiple color variants like the cobras Naja atra and Naja 
sumatrana are only given one photo. For two species, Bungarus 
bungaroides and Calliophis gracilis, illustrations are given 
instead of photos. This decision seems strange because photos 
of live individuals of both species exist in other publications and 
on the internet. The range maps are restricted to state/province 
level for countries and those are also listed in the written section 
of the account. Important diagnostic characters in both keys and 
species accounts are bolded. Most of the keys begin with color 
patterns and then end with scale counts if species are difficult 
to distinguish by color alone. All keys and accounts are easy to 
navigate. A “synonym” or full name and author of each species 
is also given at the bottom, even though the binomial name and 
author are also given at the top of the page for each account. 
This decision was probably made so that the authors could show 
which subgenus each species of Trimeresurus fit into. From our 
perspective, a major flaw of the guide is the lack of consistency 
in reporting the same morphological characters in the species 
accounts and the keys. Within genera such as Trimeresurus, 
characters like the number of ventral and subcaudal scales 
are given for some species but are absent in others. The same 
inconsistency applies to the number of bands or body blotches, 
e.g., Protobothrops where the only species given a range of body 
blotches in the species accounts is P. trungkhanensis. Some 
diagnostic characters are given in the keys but are not mentioned 
in the species account text. For example, the number of preocular 
scales and smoothness of dorsal scales are used in the key to 
differentiate male T. gumprechti from male T. popeiorum, but 
they are not included in the species accounts. 

In other cases, some of the diagnoses in the species accounts 
and keys are too short. The keys may leave out important 
characters or, as explained above, contain the only valuable 
characters. The number of subcaudal scales helps differentiate 
Ovophis tonkinensis from O. makazayazaya, but this character is 
not mentioned in the key. Only small differences in color pattern 
are used in the key to differentiate these two species, thus making 

the two taxa appear more similar than they actually are. The 
Monocled Cobra, Naja kaouthia, is separated from the Chinese 
Cobra, N. atra, by being “not a spitting cobra,” even though the two 
species can be difficult to tell apart by appearance. Additionally, 
Wüster and Thorpe (1992) report that N. atra rarely spit in 
nature. In another example, the keys and species account for 
Trimeresurus cardamomensis and T. are too vague. The accounts 
for both species are virtually identical, and the key differentiates 
the two with vague characteristics such as “eyes moderate” for 
T. cardamomensis versus “eyes large” for T. macrops and “body 
green” versus “body bluish green” respectively. In the authors’ 
defense, the two species are very similar, but their describers 
Malhotra et al. (2011a) list several mensural characters that 
diagnose the species from each other. These features would 
have assisted the reader in distinguishing the two and would 
only have added a few sentences to each account. Despite these 
inconsistencies, most of the morphological characters for each 
species are accurate because they derive directly from well-
respected publications or are based on measurements from 
museum specimens. A bit more detail, of course, always helps.

A few mistakes in the species account section are 
largely associated with distribution or taxonomy. Some are 
understandable, because they result from new information 
published after the book went to press. Other critical errors 
appear to result from failure to keep current with the literature 
of Southeast Asian snakes. An example is the absence Ovophis 
zayurensis in the guide; it was shown to occur in Myanmar in the 
revision of Ovophis by Malhotra et al. (2011b). Many species in 
the guide were reported recently from Laos possibly before the 
book was in press. Fea’s Viper, Azemiops feae, was found in Laos 
by Teynie et al. (2017). In the species account, the authors suggest 
that the newly described A. kharini is a color morph of A. feae. 
Ironically, this taxonomic comment originated from Teynie’s 
publication documenting this species from Laos. Other species 
recorded from Laos that were missed by the authors include 
Bungarus wanghaotingi, Ovophis makazayazaya, Trimeresurus 
gumprechti, and T. stejnegeri (Malhotra and Thorpe 2004; Teynie 
et al. 2014). The authors also did not include T. nebularis from 
Thailand, reported from Waeng District, Narathiwat Province 
by Nabhitabhata and Chan-ard (2005). A few other errors in 
distribution are present in the book but are more minor. 

After the species accounts is a list of suggested research 
topics. Some of these topics address recent taxonomic or 
distributional changes that appeared while the book was in 
press. A few references to this section are made in the species 
accounts, and most correspond to numbered topics. However, 
no research topics exist for Ovophis monticola despite references 
to the section in its species account. The authors also misspell 
the name of Protobothrops maolanensis, a species that was 
recently discovered in northern Vietnam (Pham et al. 2017). One 
other inconsistency is topic #7, which states that Trimeresurus 
truongsonensis has yet to be found in Laos, despite the species 
account correctly showing it in Laos as reported by Teynie 
and David (2013). The book concludes with an index, list 
of acknowledgments, and a brief survey of Southeast Asian 
venomous snake literature. We note that some of the papers cited 
in the species accounts and the introduction are not included in 
the bibliography. 

Despite our preceding comments, we recommend this guide 
for the rapid identification of venomous snakes in mainland 
Southeast Asia. It will well serve medical personnel in identifying 
venomous snakes, and amateur and professional herpetologists 



Herpetological Review 50(2), 2019

409BOOK REVIEWS     409

will discover useful information. Its size makes it easy to carry in 
a pocket or backpack. That the book missed recent taxonomic 
changes and distribution extensions that appeared during its 
publication speaks volumes on the current speed and volume of 
research publications on the Southeast Asian herpetofauna.
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With the 9th World Congress of 
Herpetology in Dunedin approaching 
in January 2020, it is highly appropriate 
that a new field guide covering the 
herpetofauna of New Zealand has 
been published. Although Northern 
Hemisphere herpetologists might think 
of New Zealand as the home of the 
tuatara and leiopelmatid frogs and little else, nothing could 
be further from the truth. In total, the book covers 43 geckos 
(all endemic), 64 skinks (one introduced), six frogs (three 
introduced), five marine turtles, four marine elapids, one 
introduced newt, and of course, the tuatara. Other exotics that 
have not naturalized in New Zealand are mentioned in passing. 
The extinct herpetofauna is also mentioned briefly, with two 
species of Oligosoma, three Leiopelma, and the giant gecko 
Hoplodactylus delcourti (whose status as a New Zealand native 
is currently being reevaluated by the author of this review and 
colleagues).

Although many field guides may include a few undescribed 
species, what is unique here is that fully 35% of the herpeto-
fauna remains formally undescribed. Indeed the herpetologi-
cal community of New Zealand is well aware of these unnamed 
taxa and they have been referred to extensively in the litera-
ture, with a set of common names and place holder scientific 
names (“tag names”) already widely accepted (Hitchmough et 
al. 2010). The reasons for the long lag between recognition and 
description are many, but they include a dearth of taxonomists 
and, in some cases, a paucity of specimens. New Zealand’s well-
known conservation ethic has made collection, even for scien-
tific purposes, more difficult than in most places.

An extensive introductory section covers the history of 
herpetofaunal discovery in New Zealand, the evolutionary 
diversity of the fauna, and the ecosystems and geography of 
the country. The complex geological history of New Zealand 
is also touched on in passing. The authors’ carefully note that 
the traditional view of the tuatara and native frogs as survivors 
on a Gondwanan raft can neither be corroborated nor refuted, 
and that data from geckos (Nielsen et al. 2011) and skinks 
(Chapple et al. 2009) support overwater colonization of New 
Zealand in the Tertiary. Indeed, some modern interpretations 
(e.g., Goldberg et al. 2008) suggest that all or most of New 
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Zealand was inundated during the Oligocene, which poses a 
conundrum for traditional views of presumed ancient lineages, 
like tuataras, moas and kiwis. 

New Zealand is a conservation-conscious nation and relevant 
topics are not neglected in this book. According to the authors, 
fully 80% of the native species are in short or long term risk of 
extinction. Aspects from the protection of native frogs from 
emerging infectious diseases, to the translocation of imperiled 
species to island refuges are considered. Observing New Zealand 
species in the wild (difficult) and keeping native herps as pets 
(more difficult), as well as illegal trade in these animals (thoroughly 
policed) are also highlighted. 

The bulk of the book is occupied by the species accounts. 
These include scientific, common and tag names, a description of 
the species, distribution with maps (the North Island, South Island 
or both) illustrating both predicted and potential ranges, variation 
and similar species, habitat, natural history, and etymology (of the 
common and tag names and occasionally the Latin and/or Māori 
names). Each account includes one or more life photos (except 
for the Westport skink, Oligosoma aff. infrapunctatum “Westport,” 
for which the single known museum specimen is figured). Most, 
but by no means all, photographs in the species accounts are 
diagnostic portraits shown on a white background. 

Keys are provided for each major group (geckos, skinks, marine 
snakes, marine turtles, frogs). But be forewarned, despite the best 
efforts of the authors, the lizard keys are relatively cumbersome in 
places and specimens without specific localities may be difficult 
to identify with confidence. Excellent labeled line drawings 
identify relevant structures for all of the non-monotypic groups. 
The geckos are especially well done. A minor glitch is that the 
skink drawings, like the geckos, include a diagram labeled “SVL 
and Pore Location,” although the skinks lack precloacal/femoral 
pores. 

The tuatara section occupies six pages, more than any other 
species, as is appropriate for such a well-studied, iconic and 
culturally and phylogenetically relevant organism. However, one 
doesn’t really need a field guide to identify the one sphenodontid. 
Lizards are a different story. The geckos, formerly divided into 
brown (Hoplodactylus) and green (Naultinus) geckos, have 
been divided into seven genera (Nielsen et al. 2011). While the 
intrageneric differences are generally evident, species recognition 
can be difficult, especially given the fact that color patterns may 
be especially variable in many of the species (see for example 
Naultinus elegans and Mokopirirakau granulatus). This is 
reflected in the often lengthy “variation and similar species” 
sections of some of the accounts. The difficulty of assessing 
intra- versus interspecific variation has exacerbated the problem 
of species descriptions and as a consequence 24 gecko species 
remain unnamed. 

The skinks include 63 species (19 unnamed) of Oligosoma, a 
genus endemic to New Zealand except for one species on the Lord 
Howe and Norfolk Island groups, and one introduced Australian 
species, Lampropholis delicata, known in its native range as the 
Garden Skink, but (ominously) in New Zealand as the Plague 
Skink! Although many of the skinks are distinctive, many are 
not and only careful attention to subtleties of color pattern and 
locality is likely to reward the user of this field guide. Like many 
of the geckos, biological data for many of the skinks are rather 
limited and most accounts fit within two pages.

The remaining sections of species accounts are less 
problematic. The three native Leiopelma, known for their lack of 
mating calls and a host of plesiomorphic features, include two 

terrestrial direct-developing species (L. archeyi and L. hamiltoni) 
and one semi-aquatic species (L. hochstetteri). Unfortunately for 
amphibian biologists, spotting these nocturnal native frogs is 
a difficult task and even attempting a search may well put one 
in violation of the New Zealand Wildlife Act. However, the three 
introduced frogs, Ranoidea aurea, R. raniformis, and Litoria 
ewingii, all native to eastern Australia, are both more widespread 
and more conspicuous. 

The remaining species accounts cover the nine marine reptiles, 
most of which, including all four marine snakes (three species of 
Laticauda plus Hydrophis platurus) and three of the turtles, are 
vagrants. Only Green Turtles (Chelonia mydas), juveniles of which 
occur in New Zealand waters year-round, and Leatherbacks 
(Dermochelys coriacea), which are considered regular migrants, 
make more than irregular appearances in the region.

I am a little puzzled as to why there is no account for 
Ichthyosaura alpestris apuanus, which was documented as an 
established exotic in New Zealand some years ago (Bell 2016). 
Although it is considered one of five naturalized exotics, it is the 
only one of these lacking an account of its own, although it is 
figured in the introduction. 

Following the accounts, regional checklists to the terrestrial 
reptiles, marine reptiles, and frogs of 18 different parts of New 
Zealand are provided, allowing one to narrow down the options 
for any animal spotted in the wild. Not surprisingly, nearly 
subtropical Northland leads the list with 39 species, whereas the 
Chatham Islands boast only three, a native skink, an introduced 
frog, and a migrant sea turtle. Perhaps unexpectedly, given 
its southern location, Otago, home to Dunedin and the World 
Congress of Herpetology, harbors 22 endemic lizards as well 
as two introduced frogs and two migrant marine turtles. If you 
are not familiar with your New Zealand geography, 16 of the 18 
regions are labeled on the map on page 20. Stewart Island, off the 
south coast of the South Island, is shown but not labeled, and the 
Chatham Islands, more than 800 km due east of Pegasus Bay on 
the South Island, is not indicated at all, although it is shown in an 
inset map in the species account of its one endemic, Oligosoma 
nigriplantare. 

A brief “Further Reading” section provides references for 11 
books/reports and four websites. A comparison among these and 
other works shows how much the knowledge of the New Zealand 
fauna has changed. For example, Gill and Whitaker (1996) listed 
only 59 species, fewer than half of the total recognized today. 
Finally, there is a glossary with 182 entries (far more useful than 
the brief set of terms that accompany most field guides) and a 
single index incorporating common English and Māori names as 
well as scientific and tag names. A “Quick Guide” to the major 
taxonomic groups placed inside the front and back covers 
rounds out the book, which has a sturdy sewn flex-binding 
and attractive covers featuring some of the most colorful New 
Zealand species.

In 1985, the very first paper I published (Bauer 1985) was 
a book review of “New Zealand Herpetology,” based on a 
symposium held in 1980. At that time no field guide existed 
for New Zealand and local herpetologists were just beginning 
to recognize how understudied their fauna was. Contributions 
from a generation of reptile and amphibian researchers have 
changed the picture and this field guide reflects a near-complete 
inventory of reptiles and frogs (even if many remain to be formally 
described!). The authors of the book have done an impressive 
job in tackling the many cryptic species in New Zealand and 
providing a concise introduction to one of the world’s most 
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unusual herpetofaunas. This is a book for every New Zealand 
naturalist, every herpetologist with global interests, and certainly 
for every delegate to the 9th World Congress of Herpetology.
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Status of Conservation and Decline of 
Amphibians: Australia, New Zealand and 
Pacific Islands is an edited volume that is 
the latest publication of the Amphibian 
Biology series, Volume 11, Status of 
Conservation and Decline of Amphibians: 

Eastern Hemisphere. The 14 chapters in the present book form 
Part 6 of Volume 11; each of the previous five parts deal with, 
in order, Asia, northern Africa, western Europe, southeastern 
Europe, and northern Europe. All parts involve Heatwole as 
co-editor, presumably providing some consistency across the 
numerous (81) chapters. Indeed, the most cited criticism of 
an edited volume is the lack of consistency and quality among 
chapters, let alone volumes!

The book opens with a dedication to Harold (Hal) Cogger, 
a living legend in the field of herpetology in Australia, New 
Guinea and various offshore islands, and author of Reptiles 
and Amphibians of Australia, the virtual bible for Australian 

herpetologists – researchers, students, hobbyists, and the like. 
This is followed by sections (including the Preface) explaining 
the past and current chapters of the Amphibian Biology series. 
The numbering system in this part of the series is messy and is 
due to different publishers, as explained by the editors. Irritating, 
but minor. The Preface tells a nice story of how we should heed 
the plight of declining amphibians.

The Introductory chapter (1), written by the co-editors, 
offers a brief but excellent historical account of how Australia, 
New Zealand, and the Pacific Islands came to be where they 
are today. This is followed by a global perspective of amphibian 
declines. Indeed, amphibians may be the most threatened 
groups of vertebrates in the world—a disputable claim; there 
is a continuing battle for this infamous title involving frogs, 
turtles, and primates, and it seems every few years one overtakes 
the other (e.g., Stuart et al. 2004; Estrada et al. 2017; Lovich et 
al. 2018). This is a nice synopsis, and I was both relieved and 
gratified to see that the authors explicitly cited the massive 
knowledge gaps in the basic natural history and other biology 
of most species that hinder both conservation efforts and the 
determination of conservation status. There has been a recent 
push for a renaissance of natural history (e.g., journal articles, 
new sections in journals). This is in the face of ever-tightening 
budgets, however, that favor sentiments such as ‘novel areas of 
research,’ ‘cross-disciplinary synergistic research,’ and genetics/
genomics—areas that trump natural history. The chapter 
closes with a brief section on amphibians in the three relevant 
geographic areas—this section seems too brief for its heading, 
and the opening sentence ‘Australia has a relatively well-known 
frog fauna but much remains unknown, even with respect to the 
true number of species’ is oxymoronic. I would say that relatively 
little is known of the natural history and diversity of Australian 
frogs compared to those in North America and Europe, for 
example.  

Chapter 2, by Hal Cogger, sets the tone by overviewing the 
diversity of amphibians in Australia (reminder: there are no 
native salamanders or caecilians in Australia. Salamanders never 
made it to Gondwanaland from their place of origin – the super-
continent Laurasia. And, neither salamanders nor caecilians 
have crossed Wallace’s Line). Cogger takes us through the frog 
families and discusses their richness and range centers, ending 
with a table of all IUCN red-listed species. This is a very well 
written and useful chapter. I found the plates/figures for this 
chapter useful overall, but the ones showing range centers are 
somewhat redundant and can be misleading, as acknowledged 
by the author. In Plate 2.2, the writing in the legend was 
unreadably small.    

We then dive straight into the heart of frog species richness - 
the Australian Wet Tropics (AWT). In chapter 3, Alford and Rowley 
remind us that Australia’s shrinking rainforests contain a quarter 
of the country’s frog species, despite this ecosystem covering just 
0.12% of the land surface! Moreover, frog endemism is highest in 
the Wet Tropics. We then learn which species are threatened in 
the AWT, what the threats are, and the research involved. Nearly 
a page and a half are rightfully devoted to the amphibian chytrid 
fungus that has devastated species in much of the world. The 
short section on climate change was disappointing. I was primed 
to hear how certain species could be affected under future 
climates after being reminded that many frog species in the AWT 
have small ranges at the tops of mountains in bioclimatic areas 
that will likely disappear; instead, the reader gets some rather 
vague possibilities such as climate warming and chytrid fungus 
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either synergizing or cancelling one another out. Overall, the 
chapter is evidential, up-to-date and not overstated, however. 
The writing in this chapter does not flow well in places. Acronyms 
would have helped – I counted 9 uses each of B. dendrobatidis or 
chytridiomycosis in the disease section. Plate 3.1 would benefit 
non-Australian readers by including an inset of the country.

In chapter 4, Gillespie and Roberts combine forces to reveal 
frog issues in the Wet-dry Tropics (WDT). Their claim of northern 
Australia as the largest monsoon tropical savannah ecosystem in 
the world is dubious; South America and particularly Africa have 
huge savannahs that could fit several of the Australian WDT’s 
inside them. Perhaps their use of ‘monsoon’ is the key qualifier; 
some say the Australian WDT is the most ‘intact’ tropical 
savannah on earth. Indeed, other than being riddled with 
invasive species, there is very little human footprint (i.e., habitat 
loss) compared to savannahs in South America and Africa. For 
example, there is essentially one paved road connecting the east 
and west coasts in the WTD! To close this circle of digression, the 
authors should have backed such a bold claim with a citation. 
The authors then discuss the one threatened species in the WDT, 
but point out that the remoteness of this region, accessibility 
during the wet season and lack of scientific interest, has led 
to a higher level of uncertainty in conservation assessments 
compared with other regions. They follow with sections on data-
deficient and range-limited species. I was impressed that the 
authors, in the next section on threats, put their chapter into the 
context of declines in other vertebrate groups in the WDT. This 
adds much value to this well written chapter, and other chapters 
would have benefitted from a similar approach. The map (Plate 
4.1) would benefit from showing state lines.

In chapter 5, Newell takes us to the subtropical forests of 
eastern Australia, my personal favorite Australian ecosystem. Frog 
diversity is high here, especially in the rainforests. Newell stings 
us with the sad loss of the Gastric Brooding Frog and Southern 
Day Frog; we get dunked again into the chytrid story, leaving us 
dizzied and breathless as we are reminded of these losses and 
their coincidence with the arrival of chytrid in Australia. Like a 
book with a happy ending though, Newell then moves forward to 
species that declined with chytrid but bounced back, including 
the Armored Mist Frog, which was thought to be lost. Two of 
the beautiful and noble Barred Frog species have also showed 
recovery after declines that may have reached 90%! Newell then 
finishes by discussing the status of endemics with narrow ranges. 
I had to scan back two pages for the meaning of CMR (Capture-
mark-recapture); I have always preferred MR (mark-recapture) 
and CMR was not intuitive for me. Newell closes with a call for 
more baseline data on frog populations; indeed, these will better 
facilitate early detection.

The multitude of authors of chapter 6 (Hunter et al.) waste no 
time in pulling us in – their Introduction reads like an abstract, and 
we are introduced to a table of threatened species in the first line! 
But wait, they make amends quickly in the next section, telling 
us all about southeastern mainland Australia and Tasmania. We 
are taken to key threats and yet again unceremoniously dunked 
into fungus-filled water. We are told that chytrid is the primary 
cause for declines in this region, and the evidence is essentially 
non-refutable. Frogs are fine, chytrid arrives, frogs decline. But 
this time, unlike with some of Newell’s frogs, unassisted recovery 
is not always possible. Humans moved chytrid around, so 
humans should assist in recovery, and this chapter delivers like 
no other in revealing recovery efforts and mitigation for most 
of the 19 species. The decline to <50 adult Southern Corroboree 

Frogs in the wild is being offset by reintroductions from carefully 
managed captive breeding populations at various zoos. Critically, 
the reintroductions are made possible by quarantining field 
enclosures from chytrid, and Hunter et al. tell us that all life stages 
have been successfully reared there. A thoughtful and lengthy 
synthesis of recovery actions and progress, in tandem with a table 
that itemizes those actions by species, is well worth the read. This 
chapter has teeth. The habitat in Plate 6.6B is difficult to see. 

Next, Lemckert and Mahony (chapter 7) deliver a meaty 
summary of frog declines in temperate coastal southeastern 
Australia. They include species accounts for threatened (N=15) 
and near threatened (N=2) species, and one unlisted species. 
The authors then reveal that chytrid is again a top threat, along 
with habitat loss. Fortunately, there have been no extinctions, 
but according to the authors chytrid is still causing declines and 
extirpations in this region. A well-written chapter. Plate 7.1 would 
benefit from including state lines. 

Roberts (chapter 8) gets right to business with the published 
history of the conservation of frogs in southwestern Australia. 
The opening two stanzas are a chronological take on our (lack 
of) knowledge of the status or declines of those species, and 
conclude that no targeted, systematic frog surveys spanned 
recent decades in this region. Roberts next deals with causes, and 
an informative paragraph taught me which southwestern frogs 
would not be expected to host chytrid. The veteran Australian 
frog expert is refreshingly blunt on two issues: (1) there is no 
evidence that chytrid has caused declines in southwestern frogs; 
and (2) very little is known about the life history of most species 
of frogs anywhere in Australia, a point reiterated by Hunter et 
al. (chapter 6) but in disagreement with the earlier statement 
that Australia has a relatively well-known frog fauna (chapter 1). 
Roberts continues by advancing the idea that southwestern frogs 
may be good models for understanding chytrid resistance – this is 
real biology and is backed by (the lab’s) published literature. Next, 
we learn about land clearing and modification in the wheatbelt 
some time ago; the details are informative (e.g., the construction 
and abandonment of salinity interceptor banks). Forest frogs echo 
much of the same sentiments: no evidence of broadscale declines, 
but no systematic surveys. Roberts speaks with authority (i.e., 
armed with unpublished data) on these frogs in exposing the lack 
of recent, adequate surveys for forest frogs. The last section takes 
us through five species of conservation concern, again exposing 
the uncertainty of status and the need for systematic surveys. 
Roberts finished by pointing out that translocations may not work 
for the three federally listed species, but remains hopeful that 
southwestern frogs may well withstand chytrid and a changing 
climate. This is perhaps the best chapter in the book; Roberts drew 
the natural history side of me into this chapter like a Stephen King 
novel draws a horror fanatic. 

Most of Australia resides in arid and semi-arid zones 
(ASA), where Ocock and Wassens (chapter 9) next lead us. After 
describing ‘dry Australia’ (my words), the authors introduce the 
frogs of the region starting with species unique to ASA followed by 
species overlapping with other regions and, finally, conservation 
listed species. A reasonable amount of natural history is included. 
Serious conservation concern boils down to one species, 
the Southern Bell Frog. As we are then brought through the 
different threats to frog populations in the ASA (changes in water 
availability, land use changes, river regulation, climate change, 
invasive species and chytrid), we are told that chytrid is not 
considered to be a driver of Southern Bell Frog declines in semi-
arid regions. Since this species is susceptible to chytrid in the lab, 
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however, and given that its refugia are in rice paddies, canals, and 
associated artificial ponds, chytrid may well have contributed 
to the decline, and cannot be dismissed. Indeed, this is in sharp 
contrast to the assertion in chapter 6 (Hunter et al.) that chytrid 
was likely a primary cause of decline in the Southern Bell Frog 
in the late 1970s and early 1980s in the southern and central 
tablelands (albeit these are wetter areas). This chapter lacks 
detail on Southern Bell Frog distributional changes and on its 
persistence on rice farms (populations I visited during vertebrate 
surveys of rice farms in 2001–2007) and thus no explicit attempt 
to explain why the remaining populations were confined to those 
areas. ‘Predate’ and ‘predated’ are words, but not verbs describing 
predation; ‘depredate’ or ‘prey upon’ are correct. The plates are 
excellent, although I would have liked to see one for the Southern 
Bell Frog, the most important species!

Chapter 10 (Shine) covers the one Australian amphibian 
that we would like to extirpate from its non-native range, the 
Cane Toad. After introducing toads within the context of other 
invaders, Shine takes us through the biology of the toad and the 
history of its translocations and the Australian invasion. After 
correctly dismissing predation and interference competition as 
major impacts of Cane Toads on Australian animal species or 
communities, Shine focuses on poisoning – lethal toxic ingestion is 
the broad mechanism that levels major population level impacts. 
Evolutionarily naïve predators attempt to consume toxic toads 
and perish, and these effects can literally decimate populations. 
Shine makes two errors here, however, and I will bundle them. 
Although he correctly points out that there is heterogeneity in 
impacts of toads on freshwater crocodiles, Shine then dismisses 
some of our own work as follows: ‘Adding to the confusion, initial 
reports of a lack of population declines at some sites (Doody et al. 
2009, 2013) proved to be artifacts of poor sampling design (Fukuda 
et al. 2016); the resilience of other populations, however, has been 
clearly documented.’ Actually, Fukuda et al. (2016) claimed their 
data revealed declines in crocodiles after toad arrival, and in an 
attempt to explain that our group found negligible effects on the 
same species in the same river, questioned the validity of our 
method of surveying for crocodiles during the day, rather than 
at night, not our study design. Our systematic surveys of basking 
crocodiles also incorporated water and air temperatures, taken 
five times daily, into our analyses, and we can unequivocally show 
that cane toads had and continue to have a negligible effect on 
crocodiles in that system (see also Doody et al. 2017 for a paper 
too new for this book). If you go the Daly River today or tonight, 
you will see a high density of crocodiles. Moreover, one look 
at the primary figure (Fig. 2) in Fukuda et al. (2016) reveals no 
compelling evidence of declines; post-toad numbers are within 
the range of pre-toad numbers; there is very high annual variation 
in counts; and there is a >10-year gap in the data, which by the 
way involved many different observers over the decades. To climb 
out of this rabbit hole, the point is that Shine should be evidential 
when levelling criticism, especially when citing such criticism 
from another author. Shine then covers the logical extension of 
the loss of predators such as monitor lizards – trophic cascades, 
and there is good evidence that this is occurring. Our work in this 
area was with finches not wrens, a minor mistake. A well written 
and informative chapter, overall. 

In chapter 11, McFadden et al. tackle the role of ex situ 
conservation in Australian frog conservation, which includes 
captive breeding, enclosed wild populations, or the storage 
of genetic material. The end goal, of course, is a contribution 
towards in situ conservation. By now the reader, after 10 

chapters of fungus nightmares and the like, is firmly convinced 
that such efforts are needed to save a number of Australian frog 
species from extinction, and the Introduction can be thus read 
without the need for coercion. Australia is a leading country 
in advancing the contribution of ex situ frog populations to 
wild populations, and we are told this currently amounts to 14 
threatened frog species. The authors take us through the history 
of captive breeding programs for Australian frogs, culminating in 
chytrid-ravaged species such as the beautiful Corroboree Frogs. 
In the next section, the authors remind us that limited resources 
(always the more professional way to say small amounts of 
available cash) force prioritization of species, and the big three 
criteria discussed are: (1) the need for the programs for species 
persistence in nature; (2) the availability and contribution 
of external partners (e.g., state wildlife agencies); and (3) the 
geographical match between the species and the zoological 
institution housing the program. After discussing insurance 
populations for four species (the Corroboree Frogs, Baw Baw Frog 
and Yellow-spotted Bell Frog), the team tackles reintroductions. 

The golden rule here of course is that reintroductions 
should only be undertaken once the chief threat(s) has been 
eliminated, reduced or mitigated. Easier said than done! Chytrid 
fungus likely contributed to failed reintroduction efforts of the 
Green and Golden Bell Frog, for example. On the positive side, 
reintroductions of the Southern Corroboree Frog in chytrid-
free enclosures have proven successful, as we read in chapter 
6. Importantly, the authors recognize that while they are a 
conservation tool, reintroduction efforts are trials or experiments 
that will teach us what works and what doesn’t, and this will feed 
into future efforts on these species and others. The authors finish 
with nice sections on the importance of research, education and 
financial support in ex situ programs for Australian frogs, and 
close with future directions. This will be a useful chapter for a 
rapidly growing area of conservation around the world. Table 
11.1 would be much easier to access with the species in the first 
column.

The Australian frog conservation part of the book is completed 
with chapter 12 (Roberts again), a crash-course compendium of 
the laws governing threatened species at the state and federal 
levels. Roberts uses Western Australia (WA) as an example 
when discussing the criteria and nuances for evaluating species 
status and setting responsibilities for conservation actions 
and management of threatening processes. He discusses what 
surveys and efforts have been undertaken in WA in accordance 
with the laws and Acts, including limitations and in some cases 
inadequate data collection—in particular, follow-up surveys 
(monitoring) have rarely been conducted precluding knowledge 
of whether species are decreasing, increasing or stable. Roberts 
finishes this section by pointing out two issues concerning the 
Southern Bell Frog: different listing status across the states in 
which it occurs (e.g., Endangered in New South Wales, Vulnerable 
in Victoria, unlisted in South Australia), and the biases in efforts 
across those state lines and over the decades that contribute 
to these listings. Recent agreement on a common approach is 
being reached at a national level, but states need to find a way 
to consider the situation in adjacent states, Roberts argues. 
After discussing how data quality and uncertainty influence 
conservation listing and an eclectic but important group of topics 
ranging from common species evaluation to industry support 
for conservation and threat abatement plans, Roberts finishes 
by asking the question of whether the protections mandated by 
state and federal governments translate into funding. The answer 
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is not-so-much, and we are told that part of the problem may be 
frog-specific—occurrence datasets for birds and mammals are 
much more advanced, according to Roberts. The author asks us 
to note the absence of records of Southern Bell Frogs on the lower 
River Murray during 1960–1989 in Plate 12.1, but non-Australian 
readers will have no idea where that river is! 

In chapter 13, Bell and Bishop take us across the Tasman Sea to 
New Zealand (NZ) to discuss frog declines and conservation. A nice 
opener ties New Zealand frogs to Charles Darwin, something we 
should do every chance we get—Darwin cannot get enough praise, 
evolution rest his soul! Related to the Ascaphus of North America, 
the four species of Leiopelma inhabit forests or forest streams and 
are all under threat, have declined, and require further taxonomic 
clarification, the authors tell us. The two mainland species (Archey’s 
Frog, Hochstetter’s Frog) are more abundant but are afforded less 
protection than the two insular species (Hamilton’s Frog, Maud 
Island Frog). Any conservation biologist worth his/her salt knows 
that invasive mammals plundered native species in NZ, and frogs 
were no exception. Polynesian and black rats, house mice, stoats, 
cats and ungulates are among the many species implicated in 
declines; for example, the persistence of some frog species on 
rat-free islands is circumstantial evidence of their impacts. Three 
species of Australian frogs and a European newt are successfully 
established in NZ adding to the list of potential threats. After 
noting that long-term monitoring programs have been rare, Bell 
and Bishop reveal that translocations have been important to 
NZ frogs by spreading the range of these threatened species. The 
repeated removal of >1,000 Maud Island Frogs from that island, 
however, may have had significant effects on the species, given its 
K-selected life history pattern. Chytrid, first discovered in NZ in 
1999, is blamed for an 88% decline in a population of Archey’s Frog 
from 1994–2002. A study of the prevalence of chytrid in (earlier) 
museum specimens validated the 1999 invasion date. Sampling 
live frogs for chytrid was negative in the other three species. The 
authors reveal that captive breeding programs for these species 
exist at numerous institutions. This chapter showcases the 
evolutionary distinctiveness and thus importance of NZ frogs, 
which have suffered from habitat loss and invasive mammals, and 
now chytrid. A revealing chapter and a good read. 

In chapter 14, Zug and Fisher summarize frog conservation 
on Pacific islands, opening with the geological history and the 
vicariance versus dispersal scenarios for how the 31 species of 
frogs found themselves in their Pacific paradise. The reader notices 
right away that there are no species listed as critically endangered, 
and only one species listed as endangered. Most of these species 
(N = 28) are direct developers that inhabit the Solomon Islands. 
We then hear the story of increasing and continued forest clearing 
(see Morrison et al. 2007) and the bold prediction that this will 
lead to frog extinctions. We are also told that overall little is known 
of these frogs, but the persistence of some species on many 
islands should buffer the threat of extinction. We are then taken to 
the Palau Islands, which contains one endemic frog species (aptly 
named the Palau Frog) that managed to survive the devastation 
of World War II. Perhaps the biota’s regular thrashing by cyclones 
‘prepared’ them for the devastation, manifested in adaptation. The 
Palau Frog appears secure based on its widespread occurrence 
and loud choruses; the lack of data for natural nests is surprising, 
however. Next off to beautiful Fiji, which hosts two species (Fiji 
Ground Frog, Fiji Treefrog), both of which are of conservation 
concern. The treefrog occurs on four islands and is more secure, 
while the ground frog has experienced declines due to habitat 
loss and the invasive mongoose (although the authors give no 

evidence). Community efforts to aid the Fiji Ground Frog have 
involved removal or control of invasive animals such as rats, cats, 
dogs and toads. The chapter finishes with sections on invasive 
frogs, beginning with Cane Toads being blamed for declines in 
monitor lizards; there are no data, but this is likely true based on 
long-term monitoring data from Australia (Doody et al. 2009). A 
well written and insightful chapter. The lack of common names 
in the text is mildly irritating; this was also an issue in chapter 13. 

Overall this book is excellent and a goldmine for researchers 
and managers that are passionate about amphibian conservation. 
There is some unavoidable redundancy; for example, the Giant 
Burrowing Frog is considered in two accounts (chapter 6, 7). 
The literature for the Southern Bell Frog and its declines shows 
virtually no overlap between chapter 6 and chapter 9; although 
the regions are not the same, they are adjacent, and certainly 
much can be learned from one another. I found only a handful 
of grammatical errors (chapter 1: paragraph 1: line 8: ‘possible’ 
not ‘possibility’; Plate 2.1: delete ‘and’; Plate 8.3: line 1: missing 
bracket). The inclusion of tables of conservation-listed species in 
most chapters is excellent, and I am guessing is attributable to the 
co-editors’ efforts to create useful consistency. These tables allow 
rapid gleaning of just how bad the situation is for each region (i.e., 
how many species are listed as critically endangered, etc.). I highly 
recommend this book and commend the editors and authors for 
their scholarly effort.
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For those of us who spend time 
convincing friends and family why we 
study snakes, the publication of a high 
quality, visually stunning display of 
global snake diversity is welcome indeed. 
This book has accomplished just that. 
The latest in a series of general audience 

snake books authored by Mark O’Shea, this book begins with 
29 pages of introductory material on basic snake biology at 
the level expected for introductory herpetology students or an 
enthusiastic lay audience. Then, it combines high-gloss, full 
color profiles for 600 species across the snake tree of life, giving 
one full page to every species.

I think that this book does many things well. First, the layout 
template for each species account is excellent, prioritizing both 
range maps and detailed illustration of head scalation from 
a lateral view. Each account—one per page—also includes 
a convenient table of quick-access summary information 
in text form, including Family, Risk Factor (venom toxicity), 
Distribution, Elevation, Habitat, Diet, Reproduction (parity 
mode and clutch/litter size), and Conservation Status (following 
IUCN risk categories). Account headers also include both 
common and scientific names as well as naming authority and 
year. The two paragraphs summarizing notable information on 
the highlighted species, including mention of related species, 
achieve an admirable balance between preserving the spacious 
aesthetic layout and true educational content. Each account 
also gives adult size, being sure to indicate which photographs 
are printed at actual size for that species. This feature effectively 
helps educate the reader about snake body size distributions in 
a very visceral way.

The photographs in this book are its jewels. Many brightly 
colored species were chosen for species accounts, and the 
captivating images really invite the reader to continue flipping 
pages even if they have used the index to seek out only 
particular targets. The digital clipping of snake images to remove 
background substrate looks highly professional, as does the 
slight contact shadowing underneath each snake. Many of the 
large images are positioned at page edge as if they are crawling 
on to the page straight from nature, and I found the mix of 
this technique with standard full body shots to create a really 
beautiful layout.

The only significant editorial decision that can be negatively 
critiqued is the author’s choices about which species were 
selected to profile. Although the author states in the Introduction 
(p. 7) that he prioritized diversity in selecting featured species 

(with the caveat that he also needed high quality photographs), 
I found some choices overemphasizing some genera relative to 
others to be surprising. From the November 2018 release of The 
Reptile Database, there are 517 unique genera of snakes, but this 
book has high stochasticity in clade representation that does not 
scale well with true species richness or even representation in 
natural history collections (e.g., and therefore likelihood of high-
quality photographs). For example, the genus Micrurus includes 
9 of 80 described species, Bothrops 10 of 45, Bitis 8 of 18, and Naja 
14 of 32. In contrast, the genus Atractus is represented by just 2 of 
143 described species, Oligodon by 3 of 79, and Calamaria by 2 
of 62. The Australian blind snake genus Anilios is not represented 
at all in this book (out of 47 described species), even though 
photographs of the genus are definitely available and there is 
some exciting morphological diversity (e.g., the Claw-Snouted 
Blind Snake, Anilios unguirostris). Although these are examples 
from the extremes of the skew, overall “traditionally” venomous 
snakes in particular are overrepresented relative to true 
diversity. This bias does a disservice to especially the “budding 
herpetologists” that this book is hoping to inspire (Introduction, 
p. 7). Global snake diversity is a lot more exciting than just vipers 
and elapids!

One last data concern in this book is with the classifications 
of risk factor across species for families other than viperids and 
elapids. These designations are important because there are 
currently limited resources unifying even presence or absence of 
morphological features associated with venom delivery across 
all snakes (e.g., enlarged and grooved teeth). By attempting 
to include this category for all species profiled, this book had 
an opportunity to be a careful reference for others in the field 
who are interested in such diversity. As the morphological and 
physiological toxicity components are studied through CT-
based morphology, proteomics, and transcriptomics across 
more species (especially opisthoglyphous species; Mackessy 
and Saviola 2016), our field is recognizing that variation in 
toxicity may be more extreme than traditionally assumed 
(Casewell et al. 2013; Wüster 2018). However, this book’s risk 
designations seem rather haphazardly assigned outside of 
viperids, elapids, and some lamprophiids. For example, the 
genera Sonora and Stenorrhina are reasonably closely related 
(Davis Rabosky et al. 2016) and both have rear maxillary 
teeth that are enlarged and grooved to the same degree (see 
morphosource.org), but only the latter is listed as “Rear-
fanged, mildly venomous, harmless to humans” and the former 
is indicated as “Non-venomous.” Although our field knows 
even less about the relative contributions of colubrid venoms 
to prey acquisition versus predator defense (Savitzky 1980), it 
seems that there should be some set of criteria applied equally 
to all species in this listing schematic—and preferably a list of 
corresponding references. Moreover, a parallel argument could 
be made about the very difficult-to-study categorization of diet 
(Greene 1983), which is also oversimplified in this book and at 
best ignores relative importance of diet item classes. I expect 
that these omissions will mean that the book will remain more 
valuable to a lay audience than to professional herpetologists.

Overall, I found this book to shine in its crisp, clean layout 
and stunning photography. While it is impossible to spaciously 
profile 600 species without sacrificing easy portability, I think 
that this book can have a happy home on many coffee tables 
or bookshelves. It should be a go-to book to bring out for every 
houseguest who needs a compelling visual explanation of why 
snakes are some of the most striking animals on the planet!
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Venomous snakes elicit a broad range of responses 
from humans. Most appear to fear them, based on a lack of 
understanding about what these creatures can and cannot do. As 
it often does, this fear generates violence, often resulting in the 
death of the snake. At the other end of the emotional spectrum 
exists a relatively small group of people who can be said to 
love or at least appreciate venomous snakes for the splendidly 
adapted creatures they are to a life of predation at relatively 
high trophic levels in a broad array of terrestrial and aquatic 
habitats around the world and, more recently, for their role in 
seed dispersal in their ecosystems (Reiserer et al. 2018). Some of 
these people are professional herpetologists who are interested 
in answering all manner of questions about the biology of these 
organisms in their natural environments, whereas others are 
herpetoculturalists, who are focused primarily on maintaining 
and breeding these snakes in captivity.

The book under review, the Venomous Snakes of South 
America, is the 17th volume in the Terralog series published by 
the German company Edition Chimaira. This bilingual (German 
and English) book is one of four in this series dealing with the 

venomous snakes inhabiting various portions of the world, 
otherwise including Asia, Africa, and Europe (also northern, 
central, and western Asia). These volumes are assembled by one 
or more of a team of three authors, all three of whom worked on 
the book under review.

This book consists primarily of a long series of color 
photographs occupying 144 of 176 pages of the venomous 
snakes inhabiting South America. Distribution maps consisting 
of unicolor shapes approximating the entire range set against 
an ecophysiographic map of a portion of the continent are 
interspersed as are selected photographs of habitats occupied 
by particular species. The remainder of the book comprises 32 
pages of information, including an introduction, directions 
about how to use the book, discussion of the suprageneric 
and generic taxonomy of the snakes, notes on the distribution 
maps, an explanation of the pictograms used to summarize 
biological data, a list of pertinent museum acronyms, six pages 
of references, and the acknowledgments.

Almost all of the photographs included are of live individuals 
and, with very few exceptions, the photos are in natural or 
naturalistic settings. Some species are illustrated with more than 
a single photograph, especially to demonstrate intraspecific 
color pattern variation. Each photograph is provided with a 
legend specifying the scientific name, authorship and date, 
locality, body length, and photographer’s name. Below the 
legend is a pictogram summarizing a range of biological 
and husbandry information. We have used the pictogram 
for Porthidium nasutum on p. 176 to explain this ingenious, 
space-saving device. This pictogram indicates that the species 
requires a large terrarium (measured by dimensional factors of 
1.5, 0.75, and 0.75 times the body length of the snake), with the 
snake’s ecology translated to the following terrarium settings: 
P. nasutum is terrestrial and requires a water bowl, stones and 
bark as shelter, some branches, natural or plastic plants, and a 
dry, warm environment. In addition, P. nasutum is indicated to 
occupy dry forests to rainforests, to not exhibit hibernation, to 
have no preferential daily activity, to be ovoviviparous, to feed 
on amphibians, lizards, and rodents, and to exhibit aggressive 
behavior.

The principal adverse criticism we have of this book is 
that the authors employ the subspecies category to designate 
allopatric populations of taxa ostensibly closely related to one 
another apparently based on the approach used in Campbell and 
Lamar (2004). Perhaps the use of this category serves to notify 
systematists that the taxa in question are in need of modern, 
especially molecular-based, study. Nonetheless, the need for 
such study could have been indicated by another set of symbols 
used in the pictograms. Our opinion follows that expressed in 
the section entitled “Our Taxonomic Position” in the webpage 
dealing with the Instructions to Authors at the Mesoamerican 
Herpetology website, as follows: 

“Most systeMatists today practice pHylogenetic systeMatics, 
WHicH represents our current perception of tHe Way life Has diversified 
over tiMe. our understanding of pHylogenetic systeMatics is in a state 
of transition, HoWever, as We keep Moving froM ideas and tecHniques 
of tHe past into tHose of tHe present and future. Many pHylogenetic 
paradigMs tHat Were readily accepted in tHe past no longer fit WitHin 
tHe Modern ideas deterMined By eMpirical evidence and tHeoretical 
explanations. today We recognize tHe species category as tHe 
fundaMental starting point of taxonoMic inquiry. anytHing BeloW tHe 
species level is systeMatically linked to population dynaMics consigned 
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to genetically related expressions of individual and geograpHic 
variation WitHin a species’ genotypic and pHenotypic features. 
currently, a species is defined as a genetically separate evolutionary 
lineage, and not By soMe suBJective aMounts of inferred genetic 
distance or pHenotypic Modification froM its taxonoMic ancestor. By 
iMplication, suBspecies are no longer useful as a forMal taxonoMic 
category in pHylogenetic systeMatics, Because tHey do not constitute a 
separate evolutionary lineage or a stage of speciation. We understand 
tHat Many Herpetofaunal species in MesoaMerica Have not Been properly 
studied using Modern pHylogenetic concepts and tecHniques, and tHus 
soMe autHors Would WisH to retain tHe use of suBspecies.”

The authors updated their literature review until 1 August 
2018. They recognized 175 taxa, including 117 species and 58 
subspecies. Of these taxa, 60 are elapids, and 57 are viperids. 
Nonetheless, an additional elapid species, Micrurus boicora 
from Brazil (Bernade et al. 2018) was described the same year 
this book was published. Additionally, although the authors 
recognize the subspecies Micrurus h. hemprichii, M. h. ortoni, 
and M. h. rondonianus, Valencia et al. (2016) and Bernade et 
al. (2018) preferred to recognize Micrurus hemprichii and M. 
ortoni (the latter including M. h. rondonianus) as independent 
evolutionary lineages based on phylogenetic analyses by Feitosa 
et al. (2011). The authors stated the classification and the 
authorities they followed and also commented on taxonomic 
issues regarding taxa in both elapids and viperids. The authors 
also provided relevant and recent literature dealing with the taxa 
treated therein.

Apart from this relatively minor criticism, our opinion is that 
this book can serve the purpose of introducing the many taxa 
of venomous snakes inhabiting the South American continent 
to people who would like to gain an introductory understanding 
of this highly interesting, colorful, and evolutionarily and 
medically important group of advanced snakes. The numerous 
good quality photographs of the animals and their habitats alone 
are worth the price of this volume.
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In the United States, we often take our 
incredible salamander biodiversity for 
granted. Some groups, like the endemic 
and endangered blind cave salamanders 
of the southern US, have dedicated zoo 
breeding programs and conservation 
management plans (reviewed in Gratwicke and Murphy 2017). 
However, we have 200 native salamander species that have 
deep and diverse lineages ranging from giant salamanders to 
amphiumas and plethodontids, and it surprising how little has 
actually been documented about how to rear and breed even our 
most common species, like Eastern Red-backed Salamanders 
(Plethodon cinereus). European enthusiasts, however, have been 
much better at documenting their experiences with salamander 
husbandry, e.g., Raffaëlli (2007). I was therefore pleased to review 
a second volume of Threatened Newts and Salamanders — 
Captive Care Management produced by the German Society for 
Herpetology and Terrarium Science (DGHT). The first volume 
appeared five years earlier (Schultschik and Grosse 2013).

This superbly illustrated, high-quality volume has a lot that 
will make salamander enthusiasts very pleased. Despite the title, 
many species it covers are not threatened, and the book is filled 
with photos and accounts of 21 species and 12 genera of what I 
presume are commonly encountered salamanders in European 
herpetoculture. The species accounts include images of behavior, 
wild habitats, range maps, and husbandry setups that will fill a 
hobbyist with wanderlust and grander ambitions for managing 
their own personal collection. The English translation is clear, 
with occasional quirks that will remind you that you are reading 
a version translated from the original German; for example, 
they sometimes refer to ‘rainworms’ which is another name for 
‘earthworms’ or ‘millipedes.’ The stand-alone species accounts 
are organized alphabetically, making this a valuable reference 
book. Individual accounts begin with a cursory explanation 
of taxonomy, status, description, wild habitat preferences, 
and breeding ecology before delving into the most valuable 
contributions such as how to keep the animals in a terrarium, 
breeding cues and behavior, nutrition, and rearing juveniles. The 
captive-rearing sections are undoubtedly the highlight of this 
book and have cumulatively captured years of experience and 
trial and error from the individual authors—presented in an easy, 
well-illustrated reference form. If this was the editor’s goal, he hit 
his mark. As someone who read this book from cover to cover, 
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however, I felt that there was sufficient repetition that it could 
have been more parsimoniously organized on a phylogenetic 
basis with broadly applicable guidelines at a family or a genus 
level. 

Additional chapters help to provide context for hobbyists, 
including a chapter on global amphibian declines and a section 
on general information for keeping salamanders including 
salamander diseases and a whole section on the new threat to 
salamanders—Batrachochytrium salamandrivorans. Although I 
am thrilled to see the herpetoculture community engaged and 
thinking about these topics, it is important to get the details 
right. There were clear instances where these supplemental 
chapters could have benefitted from professional expert review. 
For example, nitrites aren’t an infection, and prophylactic 
‘examination’ for symptoms of amphibian chytrid fungus is 
unlikely to do anyone any good, but prophylactic treatments 
are a good way for facilities without access to diagnostic testing 
to manage risks and should have been discussed (Pessier and 
Mendelson 2017). As someone who has managed diseased 
animals, I know from experience that there are lots of ways 
to make mistakes, so incorporating or referencing detailed 
husbandry instructions informed by veterinarians for these 
and other disease-management scenarios would have been 
useful. I also would like to have seen more discussion about 
ethically sourcing threatened and endangered species, as 
well as managing studbooks and genetic lineages. These are 
two significant barriers preventing cooperation between the 

wider herpetoculture community and zoo-based conservation 
breeding programs; better understanding of these issues may 
help us to bridge the gap. 

Overall, this book will make a beautiful addition to any 
salamander enthusiast or zookeeper’s library and it is inspiring to 
see this first-hand accumulated knowledge being committed to 
paper. Just take note, this is not a general salamander husbandry 
book. If you are interested in the care of particular species, you 
will need to look at the table of contents of both volumes to see if 
the relevant species is covered. 
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The Dragon Traders: A Collective History of 
the Reptile Trade in America and the Age of 
Herpetoculture
R. Michael Burger. 2018. Parador Press, Mabank, Texas (paradorpress@
gmail.com). 473 pp. 335 color, 185 b/w photos. Softcover. US $60.00 
(includes shipping within USA). ISBN 978-0-692-12698-1.

The back cover of this book describes 
it as “A fascinating account of the people, 
places, trends, and events that influenced 
the growing popularity of reptiles in 
America.” That seems like an accurate 
assessment of Michael Burger’s impressive 
new work. He has included considerable 
detail in recounting the often-colorful, 
sometimes sordid, but always engaging 
history of the reptile trade in the U.S., and 
Americans’ growing fascination with pet 
reptiles and amphibians. The chronology 

begins during an era when regulations concerning the collection 
and importation of wild reptiles were virtually non-existent—
and customers (from private citizens to prominent zoo curators) 
could purchase almost anything from ocelots to anacondas, or 
even cobras. Zoos figured prominently in stimulating this interest 
among the general public, and rare and exotic (and giant and 
dangerous!) reptiles were important zoo attractions. Eventually, 
as conservation concerns grew in the U.S. and elsewhere, new 
laws and regulations presented animal dealers with a much 
more restrictive legal environment; many ceased operations as 
a result. Some dealers and their associates attempted to skirt the 
new laws by smuggling illegally collected wildlife into the U.S. 
About this time, knowledge of captive propagation techniques 
for reptiles and amphibians was growing exponentially. This 
wave of herpetoculturists—ranging from hobbyists to large 
commercial operations—made it possible to satisfy the demand 
for pets and research animals without collecting from the wild. 
Burger’s book covers all of this and much, much more.

Amphibians of Europe, North Africa &  
the Middle East. A Photographic Guide
Christophe Dufresnes. 2019. BloomsburyWildlife, London, United 
Kingdom (www.bloomsbury.com). 224 pp. Softcover. £ 20.00 (ca. US $ 
22.70). ISBN:978-1-4729-4137-4.

Over the last decade, understanding 
of the systematic relationships of the 
amphibian fauna of Europe, North Africa, 
and the Middle East has dramatically 
increased. With the advent of molecular 
techniques, what once might have been 
considered a depauperate fauna is now 
viewed as a complex and diverse assemblage 
of species with multifaceted evolutionary 
lineages. Accompanying this knowledge is 
an increasingly complex taxonomy, much of 
which may be unfamiliar to biologists from 
outside this extensive region. Amphibians of 
Europe, North Africa & the Middle East is a 
compact guide to the amphibian fauna that 
provides an up-to-date review of the taxonomy, identification, and 
distribution of 139 species of salamanders and frogs found from 
the Atlantic to the Urals and from the Arctic to the Saharan and 
Middle Eastern deserts, an area known collectively as the Western 
Palearctic.

The book begins with sections covering amphibian evolution, 
classification, diversity, the generalized amphibian life cycle, and 
threats and conservation. There is a short section on how to use 
the guide, and a glossary of terms (3 pp.). The introductory section 
is supplemented with both black and white and color illustrations 
and maps. The bulk of the book consists of species accounts of the 
Anura (pp. 28–117) and salamanders (pp. 120–190). Families are 
discussed briefly at the beginning of each section of their member 
species accounts, and a cladogram provides an illustration of intra-
familial relationships. Only species are considered in the accounts, 
with subspecies treated briefly, with color photos and range maps, 
at the end of the book (pp. 192–213). The book concludes with 
acknowledgments and image credits, a bibliography for further 
reading (pp. 217–222), and indexes of scientific and English 
common names. Each species account includes a color photo 
of an adult plus circular insets of larvae, habitats, or different 
views (e.g., ventral) or variants of the adults. Accounts include a 
general summary, information on identification, size, habitat, 
reproductive period, sexual dimorphism, call, eggs, tadpoles and 
larvae, IUCN Red List category, and a colored range map. The 
book measures 11.5 × 19 cm, so it is easily carried into the field. 
However, the type is so small that those without excellent eyesight 
might want to carry a magnifying glass to read the text. Still, the 
book provides an easy-to-use guide to the amphibians of the 
Western Palearctic and should be on the shelf of biologists and 
naturalists throughout the region. Editions in other European and 
Middle Eastern languages would be beneficial. 
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