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Spoiler Alert: Harry Greene, in the Fore-
word, offers a succinct and wholly positive 
review for this book, and he is correct. This 
is a phenomenal piece of work, and is as-
tonishingly affordable given its size, scope, 

and extraordinarily high quality. This book has been many years 
in the making, as editor Andrew Holycross details in the Preface, 
and included several drastic changes in personnel involved—
evolving from an envisioned solo project to an edited volume 
with teams of taxon-experts assigned to species and prefatory 
materials. It is appropriate, and bittersweet, to see our valued, 
now deceased, colleagues among the contributors and none 
more so than co-editor Joseph Mitchell; a warm and deserved 
tribute to Joe Mitchell opens the entire volume. 

The prefatory materials are a crucial aspect of the book, as 
selected authors offer creative sections that are useful stand-
alone chapters that would not quite fit in any other context. 
Examples include the chapters on Biotic Communities (authors: 
Brown, Babb, Lowe, Jr.) and Conservation (Jones, Goode). The 
latter reads like a well-framed op-ed and musings by two people 
who have seen firsthand what has happened to Arizona’s biotic 
communities and the relative successes and failures of various 
programs and policies. The requisite chapter on Methods 
(uncredited) lays out the principles and formatting that structure 
the accounts. These topics can be controversial, but the authors 
simply lay out their reasoning with no fanfare and the result is 
an internally consistent and utterly useable book. A unique 
chapter entitled Borders, Lines, and Limits (Feldner, Holycross) 
covers a lot of ground, including well-supported comments 
regarding status of non-native and peripheral species of possible 
occurrence. The highly personal Foreword by Greene, Preface 
by Holycross, and Introduction by Holycross and Mitchell show 
deep respect for the animals, landscapes, issues, and people 
involved in this project. The prefatory materials for this book 
alone are worth the very reasonable purchase price.

This book has been a pleasure to review. When I open new 
books of interest to me, I often first read sections about which I 
feel I know the most. This gives me some indication of the quality 
I can expect and trust to be in-place in sections where I know 
the least. In this case, I first read the accounts for Phyllorhynchus 
decurtatus and Crotalus cerastes. Being very satisfied with both, I 
knew I could trust what I was reading, for example, in the account 
for Thamnophis eques—a species about which I know little. I read 
the entire book, but with the following caveats: 1) scutellation 
data simply are not readable, and seldom does a reviewer have 
information at hand to question the data presented. Such 
utilitarian sections are for eventual end-users, and I reviewed 
them briefly, mainly to check for common errors in formatting, 
or a mean value presented that is outside of the range presented. 
I found no such errors; I found it refreshing, however, to have 
the scutellation data presented in telephonic style, rather than 
the obtusely efficient telegraphic style. 2) I have never studied 
reptile reproductive biology nor parasites, so I am not the best 
person to spot errors in, for example, spermatogenesis data. So, 
I read those sections superficially, feeling that I was very unlikely 
to spot any problems.  

 A leather-bound version with slip case is available for US 
$250. The regular hardback volume that I reviewed is available at 
an impressively low price-point of US $60. This is remarkable for 
a book of this size and quality. The financial resourcefulness of 
the editors in procuring supporting funds from no less than eight 
diverse organizations (credited on p. 720) is worthy of especial 
praise; without such, the book would not be affordable to many 
stakeholders. Kudos to the editors and ECO Publishers for 
committing to a superb production value of the volume, and for 
doing so at such a reasonable price. The paper- and ink-quality 
are very high, and I experienced no torn pages or smudged 
ink as I flipped furiously back-and-forth through the accounts 
while preparing my review. The binding held up solidly to the 
rigors of a review. Everyone will appreciate the exceptionally 
high quality of the photographs, in terms of utility, art and 
skill, and the high-quality printed reproductions. The same is 
true for the excellent and useful new graphical illustrations by 
Randall Babb. With only a few unavoidable exceptions (e.g., 
individuals of Coluber constrictor from Utah), illustrated snakes 
are from Arizona, although is it unclear why an individual of 
Crotalus oreganus from Utah was included (Persons, Carpenter, 
Holycross; fig. 9). The multiple images chosen for each species 
were well-considered to represent geographic, ontogenetic, or 
individual variation. In other words, the images seem to have 
been chosen for their academic utility, rather than an ode to the 
strange and bizarre. The habitat images, mostly featured in the 
Biotic Communities chapter, are representative, and refreshingly 
reproduced at a useful, large size. The combination of this 
chapter, the habitat map (which appears at the end of the book 
bundled with the range maps), and the range maps really elevate 
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the academic utility of this book. The editors wisely chose dot 
maps rather than vague, speculative distribution outlines that 
often fall victim to unintended or misguided implied precision. 
As a complement to the dot-map approach, the authors were 
encouraged to discuss questionable localities for each species 
in detail, allowing them to make clear their justifications for 
including or excluding specific records from the maps. Examples 
include the great historical geographic minutiae detailed for 
Salvadora grahamiae (Owens, Akins, Jones) or Thamnophis 
cyrtopsis (Jones, Hensley). These typify the level of information 
you get when you enlist the best taxon- and regional experts, and 
these sections in all accounts are quite interesting to read. A fine 
addition to the maps includes a unique addition to the account 
for Coluber constrictor (Persons, Drost; fig. 5), which is a regional 
dot map for the species that nicely frames the necessarily 
complex accompanying description of the species’ odd status in 
Arizona. 

In the Foreword, Harry Greene defends the value and need 
for volumes like this, especially in light of the fact that Arizona 
has been the focus of other books on its natural history, and 
herpetofauna and especially rattlesnakes have been treated by 
numerous authors in varying contexts. Greene refers to two issues 
that I will here amplify. The first is the decision by the editors to 
embrace dozens of collaborating authors as subject- and taxon-
experts, give them the freedom to chase obscure facts while 
summarizing every variety of published and carefully vetted 
unpublished or unvouchered sources, and then grant them the 
print-space to meticulously support everything they report. 
These points clearly distinguish this volume from the majority of 
field guides and other regional volumes. This approach requires 
phenomenal editorial attention if the final volume is to be 
consistent and serviceable. As such, this volume is an editorial 
tour de force as the accounts all bear the unique stylistic nuances 
and personal details that make clear they are the efforts of the 
credited authors but are remarkably consistent across accounts. 
One can find an interesting reference in one species account and 
easily find a co-joining mention or reference in another species 
account prepared by different authors; for example, overlapping 
information on the systematics of the Lampropeltini are nicely 
cross-linked in the accounts for Arizona elegans (Persons, 
Holycross) and Lampropeltis californiae (Drost). That level 
of consistency is difficult for a single author to manage, much 
less editors working with dozens of authors over decades 
as the steadily growing literature and vouchered specimens 
accumulated. The editorial decision to include so many experts 
as collaborating authors was absolutely the right decision, but 
only in light of the fact that Holycross and Mitchell were up to the 
formidable editorial task they created for themselves. Another 
point that Greene makes refers to the sheer size of the volume, 
as was required to attain the level of detail included here. This 
approach allowed, for example, the authors to judiciously 
incorporate literature from outside the geopolitical boundaries 
of Arizona. This is, of course, a biologically relevant approach 
and it means that if your focal species occurs in Arizona, more 
than likely you will find this book very useful for your work; 
the utility of the book far exceeds the footprint of Arizona. This 
approach allowed the authors to point out contrasts in natural 
histories of species with huge geographic ranges, and it allowed 
them to speculate on phenomena perhaps rarely observed 
elsewhere (e.g., ontogenetic color change reported in Mexico 
in Rhinocheilus lecontei; Brennan, Babb, Rorabaugh: p. 320), 
but not yet documented in Arizona. Some would argue that 

speculation has no place in an academic volume such as this, 
but I disagree. If we commit to an approach of having subject-
expert authors, then I absolutely do want to hear what they think 
about during late, snake-less nights on back roads. 

The book is large—860 oversized (21 × 28 cm) pages. I am 
frustrated by book reviews that quibble about if the book will 
fit in your pocket or backpack, or belongs in the field vehicle. 
Every book represents itself. If it is too cursory for your needs 
(a frequent effect of small-volume size) then look elsewhere. If a 
book is too massive for your needs, leave it in the lab. Comparing 
among books with different purposes is pointless. Do you really 
want to argue whether Stebbins (2003, 3rd Edition) or Klauber 
(1972) is the more useful or influential volume in western North 
American herpetology? Still, I could not help but notice the 
seemingly ironic inclusion of a 69-cm rule imprinted across the 
top inner border of the paper sleeve that covers the hardback 
version. I cannot imagine anyone holding a musking, squirming 
Thamnophis up to get an SVL measurement with the beautiful 
sleeve of this volume, so I interpreted it as a sly prank on the part 
of the editors and publisher. But I did use it to measure the page-
size of the book for this review! There is so much to praise in the 
book, that I fear offending many through omission if I try to be 
complete. Instead, I will point out features (below, and above) 
that really elevate the book and give only a few supporting 
examples. 

The species accounts are preceded by well-crafted family-level 
overviews (e.g., Colubridae, Elapidae), set apart conveniently 
with black background and over-sized representative 
photograph. The species accounts comprise consistent sections: 
Taxonomy, Description, Distribution and Abundance, Habitat, 
Diet and Foraging Biology, Predators and Parasites, Behavior, 
Reproduction, Remarks, and Acknowledgments; subsections 
in the relevant accounts include topics such as Questionable 
Localities, or Status and Trends. The effect of such broad 
topical coverage, in addition to the page-lengths available, 
is that these accounts offer more information than is really 
possible in a field guide or broader regional guide. In the case 
of common and frequently studied species such as Pituophis 
catenifer (Babb, Boyarski, Mitchell), there is a lot of information 
presented. In the case of more elusive species such as Tantilla 
yaquia (Rorabaugh) there certainly is less information, but the 
knowledge gaps are highlighted and the academic standards 
of literature review are of the same quality. Any decent field 
guide will help you properly identify a species, but I don’t know 
of a source where you can get this level of up-to-date natural 
history and conservation information for any snakes, except for 
species of common concern in the Rattlesnakes of Arizona set 
(Schuett et al. 2016). Of especial note is the amount of evidently 
unpublished data presented here; in my experience, such data 
sets are orphans from another study and often languish, as they 
lack sufficient context for a stand-alone publication. Examples 
appear to include dietary information for Lampropeltis 
knoblochi (Holycross, Vitt, Painter) and seasonal activity data 
for Phyllorhynchus decurtatus (Mitchell, Holycross, Rosen; fig. 
6). I especially enjoyed the Taxonomy sections of each account 
because the authors presented them in engaging narrative 
mode rather than the practical, but arcane, synonymy format 
that few people can interpret or appreciate. Some of these 
sections read like fun mystery novels, full of twists and turns and 
academic mis-steps and rivalries; the account of Thamnophis 
rufipunctatus (Holycross, Nowak, Christman, Jennings) is an 
engaging and readable example of a complex taxonomic history. 
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Similarly, reviews of variation in scutellation and coloration can 
be unreadably meticulous, yet the account for Crotalus atrox 
(Spencer, Nowak, Beaman, Mitchell) is fully tractable.

The literature cited herein is remarkable in its depth. The 
authors have deeply documented an abundance of agency 
reports, relevant popular literature and, crucially, the lost world 
of unpublished master’s theses and doctoral dissertations. There 
also are many citations of simply obscure nuggets, ancient and 
recent, which are all the more reason why the intellectual reach 
of this book extends well beyond the borders of Arizona. I found 
only three errors among the thousands of citations: a note by 
Mendelson and Adams is listed as “Mendelson and Abrams” 
in account for Diadophis punctatus (Hibbitts, Hibbitts: p. 147) 
and repeated in the Literature Cited; a citation of Pinto (2010) in 
the account for Rena humilis (Wallach, Mitchell: p. 70) does not 
appear in the Literature Cited; and the citation for Smith et al. 
2008a (Sonora semiannulata; Cox, Davis Rabosky, Frost: p. 360) 
corresponds to Smith at al. 2008b in the Literature Cited.

Overall, the writing is excellent. I found a few instances 
of slightly unclear sentences that are not so flawed to deserve 
attention here. The term subcaudals is designated as the 
preferred term in Methods (fig. 2), but the alternate term caudals 
appears in a few accounts. The data tables in some accounts 
(e.g., dietary information for Masticophis flagellum, Mitchell, 
Holycross, Price, table 1; and Pituophis catenifer, Babb, Boyarski, 
Mitchell, table 1) sometimes are redundant with respect to the 
accompanying text. In the account for Thamnophis cyrtopsis 
(Jones, Hensley: p. 396), a dietary item “A. chrysogaster” is listed, 
but I could not find that abbreviation spelled-out anywhere in 
the account. Across so many pages, accounts, and authors, this 
is a paltry number of minor errors and none of them affect the 
utility of the book in any way. This is a wonderfully prepared book 
whose extraordinary contributions and syntheses far outweigh a 
few trivial errors.

In closing, one of the things that really struck me about this 
book is that it is a testament to the agencies and land managers in 
Arizona that have long supported herpetological research in the 
state. Their clear and reasonable permit guidelines have enabled 
decades of solid research, and the combined influence of those 
forward-thinking policies is evident throughout this book. One 
must realize that many of the vital agency reports cited here were 
conducted either by the scientific staff of those agencies (many 
of whom are authors herein) or under contract or permit from 
those agencies (e.g., the various unpublished theses), and this 
likewise holds for all of the peer-reviewed publications listed 
here. Too many state agencies limit scientific endeavors in 
their region under the badly misguided premise that research 
negatively impacts local populations. The truth is quite the 
opposite; permits granted for solid research efforts allow mark/
recapture studies, DNA sampling, vouchering, radio-telemetry, 
for example, that are the direct routes to the levels of knowledge 
presented here. Arizona further has introduced reasonable legal 
guidelines for hobbyists in such a way that they can contribute 
directly toward our collective knowledge; many of those efforts 
are showcased here in a variety of ways, including some of the 
more useful images and valuable locality records. This research-
positive environment has allowed the various authors to 
explicitly recommend herpetologists to legally and ethically seek 
out likely marginal distributions records and poorly documented 
behaviors, and provides them with a context for reporting their 
results. I predict an explosion of herpetological discoveries will 
surface after the broader herpetological community has absorbed 

this book. This fine book represents the considerable efforts of 
the authors, the editors, other scientists, and the tradition of 
agency-supported research in Arizona. Such a detailed volume 
cannot be written for some states because their restrictive 
policies are the antithesis of discovery and documentation.

This book is a great achievement and significant contribution 
to herpetology and natural history in general. I offer a heartfelt 
congratulations to the many people who contributed to its 
success, and I am proud to offer this review. 
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In 2008, I travelled across southern 
Tibet from the Yarlung Valley east of Lhasa 
to Zhangmu on the Nepali border. It was 
late September, so I did not expect to see 
many amphibians or reptiles, but the days 
were warm and pleasant and I scanned all 
the boulders for lizards that might be active 
in the late afternoon sun. No luck. Just south of the Thong-la Pass 
during an afternoon stop, however, I found tadpoles swimming 
in the shallow water at a small spring at ca. 5,000 m. I was elated, 
but how could these tadpoles, probably Scutiger boulengeri, 
survive at these elevations during winter? Indeed, how can any 
amphibians and reptiles survive Tibet, with its fierce winters and 
arid mountain and plateau terrain?

First, it is important to realize that not all of Tibet is 
characterized by the Himalayan Mountains or the vast 
inhospitable Chang-Thang (the Northern Plateau). From high 
passes along the southern frontier of Tibet where elevations 
decrease rapidly to the Nepal border, to the southeastern part of 
the country (Kham) where the Yarlung Tsangpo and other rivers 
turn abruptly south carving their way through the Himalayas, 
Tibet takes on a subtropical atmosphere, with forests and humid 
valleys heavily influenced by the monsoons coming from the 
south and unloading tremendous amounts of precipitation 
as they collide with the Himalayas. Not surprisingly, it is these 
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regions that contain a high diversity of amphibians and reptiles. 
It is also in this area where most of the 20 new species discovered 
in the nine years prior to publication of Amphibians and Reptiles 
in Tibet are found. The book builds upon the pioneering work 
of Hu (1987) and Li et al. (2010) and constitutes a significant 
contribution to knowledge of the fauna of Tibet and its 
surrounding regions.

Amphibians and Reptiles in Tibet is a large book (21 × 29 cm, 
803 pp.) containing a substantial amount of new information. The 
book is primarily the result of nine years (2010–2018) of research 
conducted by personnel with the Laboratory of Herpetological 
Diversity and Evolution and the Laboratory of Genome Diversity 
of the Kunming Institute of Zoology, Chinese Academy of 
Sciences. Led by Dr. Che Jing, field and laboratory research 
involved extensive on-the-ground surveys by professional 
biologists and volunteers, and was designed to cover the 
large geographical area while at the same time training young 
biologists in field research techniques. Particularly important 
was combining field surveys with molecular phylogenetic 
analyses using individuals from known collection sites. Surveys 
centered on the central, southern, and southeastern sections of 
Tibet, areas of suspected diversity and less difficult access. Vast 
regions of the Chang-Thang and the northern frontier regions 
were not included in fieldwork, but these areas are difficult to 
access and experience extreme weather fluctuations making 
methodical surveys a logistical nightmare. The survey also did 
not include Amdo in the northeast, which is administratively 
part of the provinces of Qinghai, Gansu, and Sichuan.

The book is roughly divided into two sections, an introductory 
overview (pp. 1–50) and the species accounts (pp. 54–779). The 
overview is preceded by a short preface that acknowledges the 
researchers that previously explored this vast area, and outlines 
the Kunming Institute’s objectives and involvement with research 
throughout the region. The preface is followed by a table of 
contents (with Latin species names). The introductory overview 
then summarizes information on the Tibetan herpetofauna and 
its biogeographical relationships, as well as the geographical 
divisions of Tibet. This synopsis is followed by a discussion of 
research on the adaptations and evolution of amphibians and 
reptiles on the Qinghai-Tibetan Plateau. Full color maps are 
provided showing jurisdictional boundaries, biogeographical 
provinces, and elevation. Habitat photographs are inserted on 
some maps to give an idea of the general terrain and vegetation, 
with six additional photos on p. 8. There is a section discussing 
each year’s survey efforts and a map showing survey locations, 
which is quite helpful. 

Although the discussion of herpetofaunal adaptations and 
the methods of phylogenetic analyses are in Chinese, each 
subject heading includes a reference to the original publication, 
frequently from an English-language journal, that forms the 
basis for the information. For example, the discussion of 
environmental effects on speciation (p. 40) identifies Wang et al. 
(2018) as its primary source; Gao et al.’s (2019) highly detailed 
paper on the evolution of viviparity is discussed on pp. 44–47, 
complete with its illustrations; Li et al.’s (2018) paper on the 
genomic basis for high-elevation adaptations in snakes is 
summarized on pp. 48–50. Papers mentioned in the headings can 
then be cross-referenced with the literature cited and consulted 
if more information is desired. This is a most convenient and 
ingenious method of making the information available to a 
much wider audience than it might appear at first glance to a 
non-Chinese speaking reader. All illustrations from the papers 

cited are reproduced in color and are of excellent graphic quality. 
Most of these papers resulted from research initiated during the 
surveys by Che and her colleagues.

The majority of the book is devoted to species accounts of 
the 60 amphibians (two salamanders [pp. 56–64], 58 frogs [pp. 
65–405]), and 79 reptiles (36 lizards [pp. 408–597], 43 snakes [pp. 
598–776]) now known from Tibet. For perspective, this represents 
an increase of 23 species of amphibians and 26 reptiles from Hu 
et al.’s (1987) publication. Genera are grouped by families, with 
each genus represented by a current synonymy and phylogenetic 
tree showing relationships among species within that genus. 
There are 62 phylogenetic trees within the book resulting 
from the author’s and colleagues’ use of multi-gene fragment 
sequences, collected during the survey and from sequences 
already in GenBank, to understand the phylogenies of Tibetan 
herpetofauna. The trees include species beyond the borders 
of Tibet and China, which helps the reader to understand the 
wider evolution and biogeographic relationships of the species 
elsewhere in Asia. 

Each species account includes a synonymy in English, 
information on morphological characters (both as text and in 
tabular format), distribution, and life history (all in Chinese), 
a dot distribution map, full-color photographs of habitats (full 
or half page), and many photographs of individuals showing 
geographic variation, dorsal and ventral views, and unique 
identifying or life history characteristics (e.g., chin patterns and 
toe tips of salamanders; tadpoles, eggs, amplexus [featuring both 
dorsal and ventral views], and hands and feet of frogs; close-
ups of scale patterns of lizard heads, feet, and tails; hemipenes, 
close-ups of dorsal, ventral, and lateral scale patterns, and 
dorsal and ventral views of snakes). Nearly all photographs 
feature living animals and are of exceptional quality. A few 
mostly ventral views of snakes rely on preserved specimens, and 
there are several accounts (such as Oligodon albocinctus) where 
high-quality illustrations are reproduced from original sources. 
Photographs were taken of Tibetan individuals collected during 
the surveys on mostly natural background; preserved specimens 
were used only when photographs of living Tibetan animals were 
not available.

The taxonomy of amphibians and reptiles is current, 
with reptile classification following the Reptile Database for 
family and generic allocation (Uetz et al. 2020). Eleven new 
species and subspecies are described in the book: the frogs 
Amolops beibengensis, A. deng, A. gyirongensis, A. wangyufani, 
A. yarlungzangbo, Duttaphrynus stuarti medogensis; the lizards 
Asymblepharus medogensis, A. nyingchiensis, Hemiphyllodactylus 
zayuensis; and the snakes Lycodon zayuensis and Oligodon 
lipipengi. The species accounts for newly described species are 
somewhat different from the other accounts in that descriptions 
are frequently attributed to multiple authors and information 
on the Holotype, Paratypes, Authors, Etymology, and Diagnosis 
are given in both Chinese and English. The book also notes 
that there is at least one undescribed species of bufonid whose 
closest relative is found in Yunnan to the east; additional work is 
underway to describe this species. 

The book concludes with a literature cited featuring separate 
Chinese and English language references and an index in Chinese. 
It is interesting to note the large number of references after 2000, 
and the large number of very recent references that resulted 
from the Kunming Institute’s research. The book’s final page has 
five digital bar codes that can be used to access supplemental 
material: 1—the materials and methods used in the molecular 
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systematics research during the study; 2—420 tables of species’ 
information used in the phylogenetic studies for 988 species and 
4,437 sequence fragments, as well as information on the primers 
and nucleotide substitution models used; 3—reproduced 
original descriptions of 26 Tibetan species in English; 4—a brief 
historical review of the research on amphibians and reptiles in 
Tibet; and 5—the morphological terminology used in the study. 
These were easily accessed on my iPhone.

As the title implies, Amphibians and Reptiles in Tibet – 
Diversity and Evolution is much more than a guide to the 
identification and natural history of Tibet’s herpetofauna. The 
book provides a glimpse into a concerted effort to comprehend 
the micro- and macroevolution of the region’s amphibians and 
reptiles from both population and phylogenetic perspectives. 
The research teams assembled by Che Jing, as documented 
in the book, have used an integrative approach combining 
molecular technology (e.g., DNA barcoding, genomics) 
with intensive field research to understand both species 
systematics and the mechanisms of high-elevation adaptation, 
speciation, and population differentiation, and the evolution of 
ovoviviparity. Although much of the original research from the 
Kunming Institute’s initiative has been published in prestigious 
journals, the book’s additional content provides an important 
contribution to appreciating the diversity and evolution of 
Tibet’s herpetofauna, and serves as a model for the study of 
adaptation to high-elevation existence. Anyone interested in 
Asian amphibians and reptiles should have a copy of this book, a 
milestone in the study of Chinese herpetology.
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Gordon Rodda’s Lizards of the World 
is not a traditional natural history book 
or academic text, and those looking for 
a comprehensive global guide to lizard 
species identification will be disappointed. 
But anyone who wants to deeply 
understand the true nature of what makes 
a lizard a lizard will be left in awe of the level of scholarship, 
detailed research, thought, and creativity that went into this 
unique contribution. At over 800 pages, five pounds in weight, 
and a cost of $150, the book is hardly portable and may be 
beyond the budget of many students. Yet it absolutely belongs 
on the shelf of any lab with even a passing interest in herpetology 
and in every university library, if only for the sheer number of 
masters and doctoral theses it is sure to inspire. 

The first sentence of the book sums up Rodda’s ambitious—
perhaps even audacious—goal, “I wish to describe for you the 
natural histories of all lizards.” To accomplish this, he sets out 
to synthesize existing information on how lizards live their lives, 
with a primary focus on how they avoid predation and access 
food resources, but also how they are built, communicate, 
reproduce, and move through space and time. Rodda is clear that 
the book will not help identify species or address taxonomy or 
evolution. Instead, his focus is solidly on natural history, which 
he sees as fundamental to all fields of biological inquiry. In this 
view, natural history observations provide the raw material upon 
which new discoveries about causation can be explored, leading 
to deeper understanding and better appreciation for lizards and 
the ecological roles they play. 

The book is based on a massive database compiled over eight 
years. It relies on more than 5,000 primary literature sources 
containing information on 170 important natural history 
attributes for each of the 6,528 lizard species in The Reptile 
Database as of 2017 (www.reptile-database.org). The resulting 
data matrix, available from the publisher by request, contains 
more than 1.1 million individual cells. Despite the thorough 
nature of the research underpinning the book, Rodda is up front 
about the fact that some citations will have been overlooked and 
encourages readers to contact him so that missing data can be 
included in future versions. 

Compiling and summarizing such an astounding database is 
a laudable contribution in itself, but this work goes deeper by 
examining correlations between traits, creating suites of related 
traits that define a circumscribed set of lizard lifestyles, and 
describing every known family and genus of lizard within this 
framework. Rodda identifies something of a conundrum here: it 
is not within the scope of the book to describe the causal factors 
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behind these correlations, and yet these associations, of which 
thousands are identified, cannot be explored without attempting 
to place them within some sort of causative framework. In 
light of this, the approach he takes throughout is to suggest 
hypotheses for observed natural history patterns, describing 
them as “only partially tested, completely untested, or novel,” 
with a plea that they become fruitful avenues for future research 
and experimentation. 

The first chapter outlines the methods used to aggregate and 
interpret the database. Here Rodda notes some of the conceptual 
difficulties he faced given the magnitude of the task he undertook, 
shares important definitions of terms, describes a method of 
measuring size that overcomes the difficulty of comparing 
species of differing body shape, and provides important context 
for the analytical methods used throughout the book.

Chapter 2 is devoted to describing lizards as a group and 
introducing the concept of ecological business models as a 
framework to characterize the different lifestyles they employ. 
Tuatara (Sphenodon punctatus) are included because of their 
ecological similarity to lizards. In analyzing the database, Rodda 
identified patterns around predation risk and foraging mode 
that he uses to define 14 semi-discrete ecological business 
models, or lizard lifestyles, that have survived the evolutionary 
test of time. His goal here is to highlight the different ways that 
lizards can reduce their predation risk due to movement, while 
maintaining an energy budget favorable to reproduction. He 
calls the business models a first approximation of the 14 most 
prevalent “winning” combinations, and emphasizes that they 
should be viewed as hypotheses inviting further investigation. 

Each ecological business model is described in one or two 
sentences highlighting predator avoidance strategies (Diurnal 
Canopy Walkers, Gliders, Nocturnal Canopy Walkers, Nocturnal 
Ground Lizards, Refugia-anchored Diurnal Ground Lizards), 
diet/foraging mode (Subterranean Foragers), or both (Crack 
Hermits, Giant Herbivores, Ground-Foraging Tree Lizards, 
Immobility Experts, Litter Cryptozoids, Sand Sharks, Trunk/Wall 
Lizards, Wide-Ranging Chemosensors). While they could not 
be more firmly based on hard data, there is enough whimsy in 
the classifications to invite one to think about lizards in a more 
creative and relatable way than they are often portrayed in the 
scientific literature. On a minor note, it seemed odd to label 
some of the business models explicitly as lizards and others 
not. A simple solution would have been to replace “lizard” with 
“dweller” (or a similar descriptor) in each case (e.g., Nocturnal 
Ground Dweller instead of Nocturnal Ground Lizard).

Rodda does not shy away from the challenges involved. The 
ecological business models are not entirely discrete, and some 
species arguably employ more than one of the models—for 
example, in response to seasonally shifting predation risk or 
during different stages of their life cycle. The latter is true for 
many iguanas, which are generally herbivorous as adults and 
conform strongly to the Giant Herbivore category, but behave 
more like Refugia-anchored Diurnal Ground Lizards as juveniles 
(Burghardt and Rand 1982). The difficulty inherent in these 
classifications, combined with limited datasets, especially for 
smaller and more cryptic species, explains why only 75% of 6,528 
species covered in the book could be assigned to one of the 14 
business models. 

The definitions of the ecological business models are followed 
by an important note about data adequacy. Individual species 
ranged from having 8–84% of the 170 data fields populated with 
at least some level of information. Sphenodontidae, consisting 

of only a single well-studied species, was not surprisingly the 
most complete with more than 70% of data cells filled, while 
the burrowing amphisbaenids were the most data deficient. 
With only 27% of potential data cells filled and no species 
having answers to every basic natural history question, Rodda 
poignantly asks whether we may know more about rocks on the 
moon than we do about lizards here on earth.

The remainder of the chapter is devoted to discussing the 
170 traits measured in the database. Summary statistics and key 
examples are presented in overarching sections encompassing 
Morphology, Sexually Differing Traits, Geography, Activity, 
Reproduction, Diet, and Populations (which focuses on overall 
biomass, conservation status, and the 3.3% of lizards that have 
been introduced outside of their native range). The final category, 
The Modal Lizard, amounts to an inevitably imperfect yet 
intriguing attempt to capture the “essence of lizardness.” When 
the database was searched for any species near or at the mode 
of 12 key ecological axes, only one species met all criteria. Here 
the reader is invited to ponder the idea that there may actually 
be such a thing as the quintessential lizard: Sphenomorphus 
maindroni, “an undistinguished…skink from the tropical island 
of New Guinea.” 

While the first two chapters provide critical context and 
a valuable overview, Chapter 3 begins to synthesize the 
information contained in the database by exploring correlations 
among the 170 variables, acknowledging that the highlighted 
relationships are only a starting point to understanding the 
constraints shaping lizard ecology, and that many interactions 
still need further study and analysis. Rodda discusses some key 
issues here, including the fact that natural history data tend to be 
biased toward positive associations (i.e., it is more often reported 
that a species demonstrates a particular attribute or pattern than 
that it lacks it) and toward larger species, which are better studied 
in almost all aspects of their biology. For this reason, statistical 
tests aimed at determining causation are not employed, and the 
focus is on correlative relationships. 

The heart of the chapter consists of 15 tables representing 
arrays of related variables in which lizards exhibiting a certain 
state, condition, or trait are contrasted against all other species 
with similar information availability but which do not exhibit 
that state, condition, or trait. The tables cover correlates of mass 
at modal SVL; crests, secretory pores, and elongation; sexual size 
dimorphism; color; diets; foraging mode; daily activity pattern; 
anti-predator strategies; microhabitat; reproduction allocation; 
island residency; longevity; population density; introduction 
status (introduced and potentially established outside native 
range); and conservation status (considered to be at risk or not). 
Many of the variables examined are commonly measured in 
ecological studies of lizards, while others are novel and lead to 
new lines of thinking about how human activities have impacted 
lizard lifestyles (e.g., living on occupied buildings or using 
electric lights for foraging). Only significant results are presented, 
making it difficult to know if a given correlation is absent due to 
statistical insignificance versus a lack of data. More than 1,400 
tests are reported, with statistical analysis performed only when 
there is an a priori biological reason to suspect an association 
may exist. Given that comparing all variables in the database 
would result in more than 96K tests, this approach keeps the 
number of tests to a manageable number, but means that some 
unexpected significant correlations will go undetected. As Rodda 
points out, “many valid relationships remain for the devoted 
lizard natural history sleuth to uncover.” 
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While only correlative statistics are presented, there is no 
shortage of speculation as to causation in this chapter. However, 
everything is presented as a question or a hypothesis deserving 
of further investigation. Some of the findings are not new or 
surprising (e.g., home range area increases with body size), while 
others are unanticipated (e.g., species with crests are more likely 
to demonstrate short-term color change, eat ants, inhabit smaller 
home ranges, and have high population densities). Rodda does a 
thorough job highlighting each correlation and guiding the reader 
to think about why it might be so. Admirably, he attempts to offer 
at least some explanation for almost every correlation observed, 
while recognizing that some may be spurious. 

Indeed, many of the correlations seem contradictory and 
unraveling causation will be difficult. For example, species 
with secretory pores tend to be sit-and-wait foragers and move 
infrequently, yet have large home ranges. It is speculated that 
perhaps such species scent mark only key sites where they 
spend the majority of their time. In some cases, interactions that 
transcend dyads were found (e.g., a three-way association between 
arboreality, a diet of ants, and being diurnal). Not discussed is 
the notable exception of horned lizards (Phrynosomatidae), 
which forage almost exclusively on ants but do not inhabit trees 
(Sherbrooke 2003). Surprisingly, only a small number of factors 
were correlated with conservation risk. Being imperiled was 
strongly associated with color change and sexual dimorphism 
in size and color, moderately associated with living on islands, 
only weakly associated with body mass and human habitat use, 
and not associated with population density. As more species are 
assessed on the IUCN Red List of Threatened Species, a more 
granular approach may be possible that compares species in 
different threat categories (Extinct, Extinct in the Wild, Critically 
Endangered, Endangered, Vulnerable, Near Threatened, Least 
Concern) providing a more robust analysis of the factors 
associated with extinction risk in lizards. 

Chapter 4 dives into the ecological business models in earnest. 
Each business model is described in detail, including what Rodda 
calls touchstones from the database (e.g., Crack Hermits have 
the coldest mean body temperature and smallest proportion of 
species on islands of any of the business models). Implications 
are covered in terms of the constraints imposed on other aspects 
of the lizard’s life, including behavior and physiology. Examples 
of each model are provided, ranging from the individual species 
to the family level, and key similarities and differences relative to 
other models are discussed. 

A helpful summary table shows the number of species 
employing each ecological business model (ranging from the 
popular Refugia-anchored Diurnal Ground Lizard lifestyle 
employed by 1,201 species to the Glider exhibited by just 57), 
the percentage of data cells filled (which gives a good estimation 
of which types of lizards have been well-researched, e.g., Giant 
Herbivores, and which are most in need of additional study, e.g., 
Subterranean Foragers), and mean values for 74 additional traits 
ranging from body mass to degree of imperilment. An interesting 
addition is table 4.3 “Hypothesized risks and rewards,” in which 
business models are ordered by estimated predation risk and 
compared with regard to relative net energy gain per hour foraging, 
clearly showing the strong positive relationship between the two. 
The chapter ends with an overview of the business models that 
addresses potential difficulties in distinguishing between them 
and argues that despite this, the classification is still worthwhile 
for several reasons. The value of the models derives from the way 
in which they help us understand patterns and connections, give 

us a new vocabulary and context for summarizing relationships, 
suggest hypotheses deserving of further investigation, highlight 
gaps in our knowledge of some of the most basic natural history 
traits, and celebrate the sheer behavioral and ecological diversity 
found within lizards.

This is the only chapter in the book to contain photographs, 
with three to six high quality images of example species 
representing each ecological business model. There are 69 
color photographs, included as an inset. The majority of the 
photographs are reprinted within the text as lower quality black 
and white images, in a seemingly less than optimal use of space.

Chapter 5 consists of taxon accounts and at 577 pages, 
comprises the bulk of the book. Every known lizard family and 
genus is described, highlighting the distinctive qualities of each 
family relative to lizards as a whole, and of each genus relative to 
other genera in the same family. As expected, the length of the 
section for each genus is quite variable, reflecting the high degree 
of variation in level of knowledge. They range from a single short 
paragraph for several little-known genera to more than 23 pages 
for the speciose Anolis. As available, the information provided for 
each genus includes notes on evolutionary history, biogeography, 
notable specializations, morphology, diet and foraging, activity 
patterns, anti-predator strategies, social interactions and 
communication, habitat preferences, reproductive mode, 
longevity, and the range of ecological business models represented. 
Families and genera are listed in alphabetical order such that 
they are interspersed throughout the chapter, although arguably 
it would have been preferable to organize genera alphabetically 
under each family.

Within the description of each genus, a table is included listing 
each species, along with key data on the core of its range, which 
is most often a country, although sometimes is more broadly 
(e.g., Southeast Asia) or narrowly (e.g., Queensland) defined. In 
addition, common and scientific names, activity (cathemeral, 
crepuscular, diurnal, or nocturnal), diet (carnivore, herbivore, 
omnivore, or invertebrate-eater), and basic morphological size 
data are provided, as well as the suspected ecological business 
model(s), flagged with one to four asterisks to indicate Rodda’s 
confidence in the assignment. Where little is known of the 
species, no business model is assigned. In most cases, references 
are not provided, but are presumably available through the 
larger database. This section of the book serves as a fascinating 
distillation of Rodda’s key findings, and will be especially valuable 
to researchers wanting to study a particular taxon and seeking 
inspiration for fertile research questions. 

Three appendices provide background on the methods 
and approaches used to assemble the database. Appendix A is 
essential to fully understanding the database fields and how 
they were tabulated. In addition to clarifying notes on species 
classification and source materials, each of the data fields are 
defined along with explanatory notes where relevant. The list of 
variables is presented alphabetically, but this is not particularly 
helpful given the somewhat arbitrary and/or vague names 
assigned to some of the fields (e.g., “TailEst-Unk,” “ColorNum,” 
“Veg”). Had they been arranged by category, following the 
ordering in Chapter 2, they would be easier to access and the 
relationships between them would have been more intuitive. 
Overall, the definitions of each variable are easy to understand 
and the appendix is useful in clarifying which traits employ 
statistical methods to enable comparisons, and which are treated 
categorically. In cases where it might be questionable, Rodda does 
a good job of explaining why a particular data field was included. 
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Some data fields are more transparent and easily described (e.g., 
IncubMidpoint, LimbReduction) while others possessing multiple 
possible character states require more lengthy explanation (e.g., 
DietClasses, Landscape). Especially interesting is the thorough 
discussion of the trait ParentalCare, which refers heavily to the 
work of Somma (2003), ultimately taking a narrower view and 
excluding situations that only might imply parental care, such as a 
parental tolerance of offspring.

Appendix B covers the methods used to quantify lizard 
sizes, providing background and justification for mass at modal 
SVL as the preferred measure of size, while Appendix C details 
the rationale behind the acceptance or rejection of published 
population densities. The most-often violated assumptions are 
discussed, along with potential ways they might be addressed in 
future studies. The Literature Cited is relatively lean for a book of 
this length, with just over 180 sources listed. However, more than 
140,000 citations from 5,045 unique sources are included in the 
database, available from the publisher by request. The Index, 
consisting of the common names of all species included in the 
book interspersed with ecological terms, serves as a valuable 
cross-referencing tool for the Taxon Accounts in Chapter 5. The 
ecological terms tend to get lost among the thousands of common 
name entries, an issue exacerbated by the fact that they are not 
always intuitive (e.g., it is unclear one would think to look for 
“Active at any time of day” if interested in cathemerality). 

As highly significant as this book is, the database may be the 
greater contribution in the long run. Rodda estimates that two 
thirds of the most basic ecological information on lizards remains 
to be collected. In creating the database, he provides a framework 
on which others can build by defining novel variables and adding 
new species. Given that 51% of lizards that have been formally 
evaluated are in decline, some species will go extinct over time, 
but concurrently, there will be discovery of species new to science, 
both in the wild and in museum collections, as well as re-discovery 
of “lost” species (Weijola et al. 2017; Clause et al. 2020). The book is 
dedicated to the memory of Stan Rand, who had a lasting impact 
on Rodda and many others through his open-minded curiosity, 
humility, and appreciation for the complexity of nature. This 
work honors those attributes and serves as a glorious invitation 
to the herpetologists of the future to set aside their computers and 
devices and take the time to simply watch and record how lizards 
live their lives. In doing so, we will broaden our understanding of 
the myriad of ways they have found to survive and thrive. 
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Africa is home to a diverse snake fauna, 
with its approximately 600 species com-
prising just over 15 percent of the world’s 
species. Included in this total are snakes 
that are well known and sometimes feared, 
such as Rock Pythons, Puff Adders, Black 
Mambas, and Spitting Cobras. A greater 
number of species are like Burrowing Asps or Night Adders: 
small, nondescript, and, for the average person, indistinguish-
able from a House Snake or Egg-eater, which is detrimental as 
only the former two are venomous. This makes the need for 
reliable guidebooks obvious. Stephen Spawls’ and the late Bill 
Branch’s The Dangerous Snakes of Africa is an updated entry in 
this genre that focuses on the 137 snake species of Africa that 
are potentially dangerous due to either size (large pythons) or 
venom production, but also covers an additional 70 lookalike 
or common species. A significantly shorter book on dangerous 
snakes of Africa by the same authors was published in 1995; sub-
sequent advances in taxonomic knowledge, coupled with the 
out-of-print status of the earlier version, makes the appearance 
of this new book by two of the most highly regarded specialists of 
African herpetology welcome. 

Does the scope of this book make sense given existing 
literature? Authoritative regional field guides to snakes or all 
reptiles are available for North Africa (Geniez 2018), West and 
Central Africa (Chippaux and Jackson 2018), East Africa (Spawls 
et al. 2018), and Southern Africa (Branch 1998; Marais 2011), but 
there are no major works with the continent-wide scope of The 
Dangerous Snakes of Africa. A focused treatment of dangerous 
species does make sense—from personal experience, the first 
snake I encountered in Africa was venomous (a Spitting Cobra). 
Concentrating on dangerous species also allows this book to 
expand significantly beyond the illustration/map/identification 
note format to include commentary on snake venoms, snakebite 
avoidance, and medical considerations while still maintaining 
the overall dimensions and portability of a field guide. This 
difference in content is what really makes The Dangerous Snakes 
of Africa unique. 

The book’s layout consists of three primary sections. The 
Preface and Acknowledgments are followed by a 20-page 
introduction. Species entries then form the bulk of the book 
(250 pp.), with the final 30-page main section titled “Snakebite 
in Africa: the big picture.” Appendices, two Glossaries (one for 
general/biological terms, one for medical/snakebite terms), and 
an Index round out the content. The lack of a literature cited 
section, along with inclusion of glossaries, indicates that the 
book is very much aimed at a general audience, though it is still 
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written at a level appropriate for professional herpetologists. The 
Introduction in fact begins by defining the intended audience—
anyone likely to come into contact with potentially dangerous 
snakes and in need of a comprehensive guide.

The Introduction also includes maps of major biomes 
and country boundaries, general habitat photos, and tips 
for identifying snakes. Identification tips include both basic 
information on how to observe snakes and specific characters 
to look for to identify various groups. Labeled line drawings are 
provided as references to illustrate scale types and scale row 
numbering. Specialists will already be familiar with most of this 
information, but some of the identification tips are helpful in 
that they highlight useful traits that are otherwise often relegated 
to dichotomous keys (for example, the absence of loreal scales in 
most African elapid snakes). 

Criteria for species inclusion are also described in the 
Introduction: included are all species that have caused 
human fatalities by envenomation or constriction, but also 
any species known to have toxic bites even if non-lethal. 
Harmless snakes that are especially common or similar 
looking to dangerous species also are covered in less detail. 
Full entries are provided for all African species of Elapidae 
and Viperidae, some Colubridae (Dispholidus, Thelotornis, 
Thrasops, Toxicodryas, Xyelodontophis), some Lamprophiidae 
(Amplorhinus, Atractaspis, Homeroselaps, Macrelaps, Malpolon, 
one Psammophis), and some Pythonidae (large-bodied Python). 
Species ranging into the Sinai Peninsula are included, as is the 
endemic cobra of São Tomé; the mildly venomous snakes of 
Madagascar are excluded.

Species entries form the heart of the book. The arrangement 
is only partly taxonomic; instead, the primary division is 
between front-fanged and rear-fanged or fangless snakes. The 
arrangement generally works well overall in keeping similar 
species together, though lamprophiids are split between the two 
sections.  The main advantage of this arrangement is probably 
that it groups together most species likely to give bites requiring 
medical attention in the front-fanged subsection. Within 
each of these divisions, entries are grouped taxonomically by 
family, subfamily and genus, with each taxonomic category 
accompanied by a short text entry. Dichotomous keys are 
provided at all taxonomic levels. The keys sometimes rely on 
scale counts or other characters that necessitate having an 
individual in hand, but use the most obvious features when 
possible and often provide multiple points of identification; for 
example, the Black Mamba (Dendroaspis polylepis) is keyed out 
from other Dendroaspis based on body color, mouth color, scale 
counts, and habitat.

Individual species entries follow a standardized format. 
Entries are a full page or more in length, and include information 
on identification, habitat and distribution, natural history, and 
medical significance, along with a range map and one or more 
photographs. A few entries also include taxonomic notes where 
warranted. Identification information for each species typically 
includes maximum size, scale counts, color pattern, and overall 
body form in substantial detail, including variation where 
appropriate. Habitat and distribution information minimally 
describes biomes occupied and broad distributional patterns; 
oftentimes microhabitats and elevation ranges are provided 
as well, and the geographic locations of isolated populations 
are highlighted. Natural history information includes such 
information as activity patterns, preferred retreats, climbing, 
burrowing, or swimming abilities, diet, typical defensive 

behaviors, and reproductive information. Identification, habitat 
and range, and natural history information are of course standard 
items for inclusion in a herpetological guide. Medical significance 
information is not. For each species, this information starts with 
the likelihood of causing snakebite, followed by documented 
effects (including symptomatic progression where appropriate), 
and treatment options.

The maps, at 30 mm2, are relatively small given the continent-
wide scope, although zoomed-in base maps are usually provided 
for species with narrower distributions. Oddly, this isn’t consistent 
though. The range of the Tunisian endemic Cerastes boehmei, for 
example, is shown on a base map that stretches far enough south 
to include most of the Democratic Republic of Congo. In other 
cases, species with similar ranges are mapped at different scales. 
The dimensions of these maps will limit the amount of detail 
that can be gleaned, but general range information can typically 
be obtained from them in combination with the accompanying 
text. Even in combination, some range information may fall 
through the cracks; for example, the map and extensive text 
range description don’t make it clear that Eastern Green Mambas 
(Dendroaspis angusticeps) occur on Zanzibar.

Most entries are accompanied by multiple photographs. 
Usually these are full body images of live animals in situ, though 
some close ups, ventral shots, and images of dead or preserved 
specimens, are included as well. Even rarely seen species like 
Bitis heraldica are represented by multiple photographs. Given 
the continent-wide coverage, it is no surprise that numerous 
individuals contributed images, including the authors, who 
are both accomplished photographers. There is quite a range 
of variation in quality, though, and more images were included 
than were necessary to document variation. Many species entries 
are accompanied by multi-photo panels where a single lager 
photograph would better show diagnostic features; a full body 
shot of an outstretched snake in a 63-mm wide photo simply 
cannot show any but the most basic details. Since photos are 
integrated into the species entries, it is also sometimes difficult 
to compare similar species appearing on different pages.

Following the subsections on dangerous snakes is a briefer 
treatment of lookalike and common species. These entries are 
much shorter and grouped 3–4 per page; each entry consists 
of a photograph (sometimes two) and brief text touching on 
appearance, size, range, and lookalike species. Sometimes 
the putative lookalikes are stretches: I can’t imagine anyone 
mistaking a Kenyan Sand Boa (Eryx colubrinus) for a Puff Adder 
(Bitis arietans). Still, the inclusion of most common harmless 
species here is a nice added touch that broadens the utility of the 
book and makes it viable as a general guide for a non-specialist 
who is likely to only encounter the more common species. Rather 
than a separate section, though, it would be nice if these species 
were grouped with their dangerous lookalikes or taxonomic 
relatives.

The final major section of the book is “Snakebite in Africa: 
the big picture.” Even individuals who have no need for a field 
guide will find valuable information here, and the explicitly 
educational format of this section is commendable. Topics 
covered include venom components and their effects, strategies 
for avoiding snakebite, dealing with problem snakes, and 
detailed instructions for both first aid of affected persons and 
diagnosis plus treatment for medical professionals. I found 
the descriptions of venom types and their effects especially 
informative, but no doubt the most important function of this 
section is its provision of sound, often blunt, medical advice and 
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direction. The advice provided is clear, direct, and also corrects 
commonly believed mistaken notions, such as that tourniquets 
should be applied above snakebites (they shouldn’t). I do wish 
this chapter included in-text citations to facilitate access to the 
venom and snakebite literature, but a few general references are 
identified as a starting point.

The Dangerous Snakes of Africa does exactly what it sets out 
to do, presenting a comprehensive and informative treatment of 
these ecologically and medically important species in a format 
accessible to the general public. It is workable as both a guide to 
species and a guide to bite avoidance and treatment, and is an 
especially attractive option for non-specialists who plan to travel 
or work in the field in Africa. It would also be a valuable resource 
in camps, lodges, clinics, and libraries across Africa. The coverage 
of snakebite should provide impetus for specialists to consider 
purchasing this book as well, even if they already own Spawls’ 
and Branch’s field guides, and up-to-date continent-wide keys to 
elapids and viperids would be difficult to find elsewhere. With Bill 
Branch’s late 2018 passing, this is likely one of his last co-authored 
publications. Fortunately, Steven Spawls was able to lead the 
project to its completion and the result is an overall high-quality 
work.  
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Species checklists in herpetology 
fill an important need. Currently there 
are two online sources for amphibians 
(AmphibiaWeb and Amphibian Species of 
the World) and one for reptiles (The Reptile 
Database). Each of these takes a somewhat 

different approach to the task of maintaining global species lists. 
In addition to these dynamic online outlets, there is a print edition 
for snakes—Snakes of the World: A Catalogue of Living and Extinct 
Species (Wallach et al. 2014). Earlier catalogues in the modern 

era include Roux-Estève (1974), Hahn (1980), Golay et al. (1993), 
David and Ineich (1999), and McDiarmid et al. (1999), each of 
which focused on particular groups of snakes. 

The subject of this review—Snakes of the World: A Supplement—
is an update to the massive volume published in 2014 by Van 
Wallach, Kenneth Williams, and Jeff Boundy (reviewed by Uetz et 
al. 2014). A revision was in the works by Williams and Boundy but 
was interrupted by Williams’ death in 2017. This newest work is 
intended for use in conjunction with Wallach et al. (2014). Both 
volumes stand out from earlier compilations by their inclusion of 
fossil species. Although this latest effort is sole authored, clearly it 
is a collaborative effort and in fact Williams was to have been listed 
as senior author but due to legal issues with the publisher this was 
not possible (J. Boundy, pers. comm.). This explains the use of the 
pronouns “I,” “we,” and “our” throughout the text. Jeff Boundy is 
one of a diminishing breed of herpetologists who are fluent—or at 
least conversant—in the often-arcane lexicon of the International 
Code of Zoological Nomenclature.

In the Introduction, Boundy discusses the genesis and 
preparation of the Supplement, noting a cut-off date for new 
material at the close of 2019. Under the section Nomenclatural 
Matters, he provides brief statements about unresolved cases 
pending before the International Commission on Zoological 
Nomenclature. He continues the explicit approach of Wallach 
et al. (2014, p. ix) in treating any names resulting from the self-
published works of Raymond Hoser as illegitimate—a stance that 
seems to have been universally adopted by the herpetological 
community. A welcome addition to this volume is a list of Papers 
Covering Museum Collections and/or Types. 

Another list (Classification) notes recent publications that 
address snake classification at higher (suprageneric and above) 
taxonomic levels. In the section titled Classification and List of 
Genera, Boundy notes the various taxonomic authorities followed 
for recognition of families and subfamilies. For example, he cites 
Zaher et al. (2019) for the arrangement of Colubroidea, resulting 
in watersnakes and their allies elevated to the level of family, 
Natricidae. Subfamilies and genera are then listed alphabetically 
by family.

The core of this book is of course the list of species—Species 
Accounts by Genus (182 pages). Genera and species are ordered 
alphabetically without regard to family membership, making 
life easier for readers who don’t keep up with the latest papers 
concerning higher level classification. 

As in Wallach et al. (2014), all species considered valid are 
listed. Species that are holdovers from the earlier edition receive 
a single-line entry of scientific name and describing author(s) 
and, where applicable, a list of references reporting recent range 
extensions. Species new to this edition receive the same detailed 
treatment as in Wallach et al. (2014)—describer, original citation, 
holotype, type locality, and distribution. 

Some species might prove challenging to find if they’ve been 
transferred to a different genus. For example, the North American 
natricid formerly known as Seminatrix pygaea was transferred 
to Liodytes by McVay and Carstens (2013) and is listed as such by 
Boundy along with the appropriate reference. But there is not a 
standalone entry for Seminatrix pygaea (with a referral to the new 
arrangement) and Seminatrix does not appear in the Index. Thus, 
a reader looking for that species will have to do some sleuthing—
presumably online—to find this “missing” species. Other 
North American examples include all species of Chilomeniscus 
and Chionactis, transferred to Sonora by Cox et al. (2018), an 
arrangement not universally embraced by other workers (e.g., 
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Mitchell et al. 2020). One remedy would be to include species 
names in the Index as was done in Wallach et al. (2014).

Compilers of checklists inevitably are faced with unresolved 
taxonomic questions. How to reconcile competing taxonomic 
proposals? Should certain species be recognized even if only 
weakly supported by evidence? One approach is to use a com-
mittee or working group of experts to evaluate new proposals and 
offer scientifically informed opinions (e.g., AmphibiaWeb 2020). 
In this arena, Boundy seems to stake out a position of neutrality, 
typically deferring to the most recent published work. One North 
American exception I noted is that he did not follow Barker (2016) 
in elevating subspecies of Crotalus willardi to full species.

In Geographic References, Boundy provides a list of recent 
publications that address distribution on some regional level. 
These are organized by continent or subcontinent and then by 
country and state/province. I estimated 2,200 references in the 
Literature Cited. 

A five-page Index consists mostly of names of genera 
appearing in this volume, but also families and a few topical 
entries (e.g., classification, phylogeny). It does not include 
taxonomic categories below genus. It also does not include genera 
that were recognized in Wallach et al. (2014) but have since been 
synonymized. Inclusion of both would greatly increase the utility 
of this volume. 

For this review, I would be remiss if I did not raise the question 
of whether print versions of species lists can be justified. As it 
stands, this book is a snapshot in time, current through the end 
of 2019. Based on data from Uetz et al. (2020), the number of 
snake species has increased by an average of 58 per year over the 
last 12 years. This figure is based on new discoveries, elevation of 
subspecies to species rank, and taxa resurrected from synonymy, 
but does not include fossil forms.

The high price of this book—which works out to be about US 
$0.59/page—unfortunately will discourage its purchase by work-
ers in countries where snake biodiversity is highest. Its predeces-
sor volume (Wallach et al. 2014) is still in print and listed at US 
$184; at 1,237 pages, whichthis is only $0.15/page. It is unclear to 
me why this supplement should cost four times as much on a per-
page basis. The high prices of books such as these not only reduce 
sales of print volumes, but also encourage the creation of boot-
leg pdf files or pirated e-book versions. A (presumably) pirated e-
book version of Wallach et al. (2014) could be found online within 
months of its publication and no doubt has been downloaded by 
hundreds of users. Unfortunately, a similar fate likely awaits this 
new work.

Staying abreast of new taxonomic publications is challenging 
even for a team of researchers, let alone a single worker. This book 
is an essential reference for squamate systematists, bibliophiles, 
and all those who enjoy keeping tabs on snake taxonomy and 
discovery. Jeff Boundy is to be congratulated for this impressive 
compilation.

Acknowledgments.—I thank Robert Espinoza for comments on a 
draft of this review, and Jeff Boundy for helpful discussion.
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As a series of regional field guides, the 
Texas Natural History Guides published 
by the University of Texas Press sets the 
example for promoting appreciation of 
state biodiversity. Their guides on Texas 
herpetofauna are particularly impressive 
and should be envied throughout the 
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U.S., with individual books for amphibians, lizards, turtles 
and crocodilians, and, of course, snakes. The newest edition of 
Texas Snakes: A Field Guide, by James Dixon, John Werler, and 
Michael Forstner (2020) is a revision of the 2005 edition by Dixon 
and Werler. The revised edition does not contain any dramatic 
changes; as such, this becomes a review of both versions in a 
sense. The similarities are nice for things that worked well in the 
2005 edition, but it also means there were missed opportunities 
to improve the guide. Are these missed opportunities 
consequential? That will depend on the reader and whether they 
are new to the wonderful diversity of Texas snakes or veterans 
looking for a distinctly new experience. 

If first impressions are everything, the University of Texas 
Press has decided it is time for a change. Texas Natural History 
Guides had long used the same look for all books in the series: 
black covers with white or yellow text and half of the front cover 
taken up by an image of the book’s subject. In this new edition, 
the covers are the same durable yet flexible material as the 
first edition, but with a more eye-catching orange color theme 
compared to the subtle dark tones of the first. Over half of the 
front cover is still taken up by a subject image, but it has been 
moved to the bottom rather than the top in older guides. The 
revised version is a bit larger than both the previous edition and 
a typical Peterson guide, with the revised at 125 mm × 203 mm 
× 27 mm and 767 g, and the first at 120 mm × 190 mm × 23 mm 
and 557 g. The larger size means more bulk in a backpack and 
it is just large enough to give one pause on whether to bring it 
along during a long day in the field. However, the larger size of 
the revision has its benefits; larger font size makes it easier to 
read and, more importantly, larger photos give a better view of 
the animal. 

The revised edition opens with an additional preface by 
Forstner, wherein he lays out his guiding principle as “simply to 
not break what was not broken.”  As such, much of the text is the 
same as the first edition using the same organization with three 
main sections: Introduction, Species and Subspecies Accounts, 
and Texas Venomous Snakes.  The headings of these sections 
could have used some minor refinement. Having “Texas” in the 
venomous section name is not needed in a field guide of Texas 
snakes. Additionally, distinctly different headings for the latter 
two sections are somewhat confusing given that both are species/
subspecies accounts with the only difference being the first is 
non-venomous species. Renaming the sections Non-venomous 
Species Accounts and Venomous Species Accounts would 
have made the section headings consistent and parallel. Still, I 
appreciate a distinct section for venomous species, and colored 
header bars make it easy to quickly distinguish between sections.  
The three main sections are followed by a Glossary that has been 
slightly expanded to 70 entries compared to 60 in the previous 
edition, the References, Index of Common Names, and Index of 
Scientific Names. 

Introduction.—Looking within the Introduction, the same 
subsections as the 2005 version are retained. The opening 
Conservation subsection remains unchanged. The second 
subsection, Venomous Snakes: Their Venom and Bite, now uses the 
more accurate term “venomous” over the awkward “poisonous” 
found in the previous edition, but otherwise remains unchanged 
except for minor edits (e.g., Canebrake Rattlesnake is changed to 
Timber Rattlesnake). After a general background, each venomous 
species has a large segment on its natural history, venom delivery, 
toxicity, symptoms of envenomation, etc. This section seems 
a bit out of place in both versions as it creates an imbalance 

between material dedicated to venomous species compared 
to non-venomous species. A general discussion is one thing; 
venom is a unique characteristic of these clades that deserves 
acknowledgment. However, so much more text dedicated to each 
venomous species seems out of place in a general guide. This is not 
to say the extra detail is a bad thing; I am always in favor of more 
natural history in field guides, although I think this information 
would fit better under the species accounts rather than a separate 
section in the introduction. My concern is the imbalance implies 
venomous species are somehow more interesting and deserving 
of extra attention than non-venomous species. 

The venomous snake section has what is perhaps the biggest 
disappointment of the book. Four recommendations to reduce 
the risk of snakebite made in the previous edition are retained 
in this version. The first three are straightforward: never handle 
a venomous snake, watch where you put your hands/feet, and 
discourage snakes from taking up residence near your home. The 
fourth addresses how to kill snakes if they are a threat to human 
safety. It is a shame to see recommendations for killing animals 
in a field guide, regardless of the intent. Indeed, this is the only 
field guide I can think of that includes such a recommendation. 
Imagine a mammal field guide with advice on how to kill a bear or 
mountain lion that is a threat to human safety. Perhaps the largest 
missed opportunity of the revision was not omitting this passage 
as it serves little purpose and may very well put a person in greater 
danger, and presenting alternatives to killing animals (e.g., back 
away, leave it alone, call the local fire department).  

The next subsection of the Introduction, Snake Classification 
and Identification, has only minor changes from the previous 
edition so it retains all the useful information to orient a reader not 
familiar with biological classification and the traits important for 
identification. There are some small, missed opportunities to fine 
tune these passages. It would be nice to stop using the description 
“cold blooded,” even though the layperson might understand the 
phrase better than “ectotherm.” Cold-blooded is even included 
in the glossary, as it was in the previous version. Why perpetuate 
a misleading phrase? Similarly, the class Reptilia is described 
as including crocodilians, turtles, lizards, snakes, and tuataras, 
without any mention of birds. Why perpetuate the paraphyletic 
grouping? Field guides offer a great way to introduce taxonomy 
to the layperson that represents monophyly and, therefore, more 
accurate evolutionary relationships. 

The remaining subsections of the Introduction follow the first 
edition and do not need detailed comment—with one exception: 
the subsection on Taxonomic Issues. Perhaps the strangest 
decision was to eschew taxonomic changes that have generally 
been accepted. Forstner keeps the North American Rat Snakes 
in the genus Elaphe rather than the newer Pantherophis (Pyron 
and Burbrink 2009), a change that is accepted by Crother (2017) 
and has already been adopted in field guides (Powell et al. 2016).  
Similarly, the Rough Earthsnake is kept in Virginia rather than the 
more recent Haldea (McVay and Carstens 2013). To be fair, except 
for Haldea, the changes are acknowledged and parenthetically 
included in the species accounts. But no explanation is given for 
retaining the older genera assignments other than the changes 
“have not been simply accepted here (pg. 38).” Other changes that 
are ignored are the Northern Black-tailed Rattlesnake; Crotalus 
molossus molossus is used rather than the newer Eastern Black-
tailed Rattlesnake, Crotalus ornatus (Anderson and Greenbaum 
2013); and the Speckled and Desert Kingsnakes are kept as 
subspecies rather than elevated to species (Pyron and Burbrink 
2009).
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Following the Taxonomic Issues subsection is an overview 
of the species/subspecies accounts. This includes a family 
description section, placing family information in the 
Introduction unlike most other field guides which place it as a 
lead-in to each family in the accounts section. The descriptions 
are a bit longer than what is typically found in field guides. In a 
taxonomic change from the previous version, Leptotyphlopidae 
are now the threadsnakes and include species native to Texas. 
The blindsnakes are now Typhlopidae and includes a single 
introduced species. The introduction concludes with a checklist 
and species key. The key goes to the species level, rather than 
subspecies, creating some discordance with the accounts later in 
the guide. One last aspect of the Introduction worth mentioning 
is the line drawings by Regina Levoy returning from the previous 
edition in the family descriptions and the species key. They are 
high-quality and useful, so their retention was a good decision.

Accounts.—As mentioned, species accounts are divided into 
two sections following the Introduction: Species and Subspecies 
Accounts and Texas Venomous Snakes. Each section has the 
same account format, so I will address them as one. Each family 
is highlighted with a uniquely colored header bar, making it 
easy to flip quickly to each. As mentioned above, there is now an 
additional family section for Typhlopidae. Species are arranged 
within each family section alphabetically by species name.

Like the previous edition, subspecies are given full entries 
for some while others are to species level. I am not a fan of 
subspecies; I feel the designation often creates more confusion 
than clarity (recall the fervent use of “Canebrake Rattlesnake” 
that we now know is misleading). However, I understand those 
who find the designation useful and the motivation behind its 
use in this guide: to emphasize the diversity of Texas snakes. 
Some readers may feel mixing entries at the species and 
subspecies levels creates a sense of inconsistency. It would be 
more efficient for entries to be at the species level, like other 
guides in the series (Tipton et al.  2012; Hibbitts and Hibbitts 
2015), with a subsection for subspecies. This would make the 
accounts section concordant with the key in the Introduction, 
give the section a cleaner, consistent look, and reduce 
redundant material. But this is a personal preference and other 
readers may enjoy the detail of separate entries for subspecies 
when possible.

There is a more important issue with the subspecies entries; 
focusing on subspecies creates bias such that important variation 
within a species gets ignored.  For example, there are three 
separate entries for the subspecies of Diadophis punctatus with 
four photos that show rather limited color variation. Similarly, 
there are three entries for Tropidoclonion lineatum with a photo 
for each showing limited differences. Yet only a single photo is 
provided for Sonora semiannulata, a species that, as described by 
the authors, may have at least five distinct color variants in one 
population. Another example is Nerodia erythrogaster. Despite 
avoiding other taxonomic revisions (see above), Forstner follows 
Makowsky et al. (2010) and considers the former N. e. flavigaster 
to now be a variant within N. e. transversa. As such, the entry for 
N. e. flavigaster from the previous version, along with its photo, 
has been removed. The variants, however, are distinctly different; 
east Texas snakes have a solid dorsal color much different than 
the photo provided that shows distinct banding. Including the 
image for N. e. flavigaster from the 2005 edition would have 
prevented potential confusion. These two problems—omissions 
of informative images and inclusions of redundant images—
could have been avoided by 1) consistently using species-level 

entries and then including a section on subspecies within 
appropriate accounts, and 2) using more than one photo per 
account (see comments below).   

The account entries follow the previous edition with four 
sections: description, comparable snakes, size, and habitat. 
Understandably, space is limited but I would love more natural 
history, especially given the trend of recent field guides to 
reduce natural history descriptions. Instead, occasional tidbits 
of natural history appear in the habitat section. As mentioned 
above, the details given for venomous snakes in the Introduction 
would have fit more naturally in the species accounts. Changes 
to these sections are minimal; occasional minor edits reduce 
sentence length or, occasionally, entire sentences are removed. 
This is of little consequence for new readers, but those familiar 
with the older edition hoping for new information will not find 
it. In addition to the four account sections, each entry includes a 
map and a photograph. 

Range maps.—Range maps have the same base maps, 
produced by Ralph Axtell, as the 2005 edition, showing county 
lines and river drainages. They are perhaps the nicest I have seen 
in any field guide and only a topographic map would increase the 
detail. But there is a cost to that detail, as much as I appreciate 
it; the base maps are perhaps too complex as the river drainages 
make it difficult to discern county lines. These maps would work 
best in a full-size book that would allow a reader to appreciate 
the detail and information intended. Given the size limits in a 
field guide, a simpler base map showing just the county lines 
might work better. The range colors are changed compared to 
the previous edition. Those of non-venomous species are a bit 
darker in this edition; while not dramatically so, it is enough to 
make the base map lines a bit more difficult to see. Range colors 
of venomous species are even more noticeably different than 
the previous edition, with the Texas Coralsnake map a burnt 
orange and dark red for the vipers compared to the rusty brown 
for both in the earlier edition. The red contrasts better with the 
range colors of the non-venomous species compared to the 
2005 edition, but it is so dark and saturated that it makes the 
underlying base map all the more difficult to see.

Photographs.—There are some changes with the photos, 
which are a mix of new images and photos from the previous 
edition. Interestingly, sometimes the same image as the previous 
edition is used but reversed. Other photos appear to be of the 
same individual in a different pose during the same photo shoot. 
One important change is that most of the images are larger 
in the revised edition, giving a better view of the snake. This 
remedies a big frustration from the previous edition where the 
small photos made it difficult to appreciate the snake. Despite 
this improvement, there are some problems with quality. 
Some photos are somewhat washed out compared to the first 
edition. Perhaps this is of little consequence in the end, but 
the more saturated images of the Texas Coralsnake and Central 
Plains Milksnake in the previous edition were, arguably, more 
accurate representations. Other photos that looked good in the 
first edition are now too dark, such as the Louisiana Pinesnake, 
Western Black-necked Gartersnake, and Northern Black-tailed 
Rattlesnake. There are other image processing problems as well; 
contrast on the Southern and Broad-banded Copperhead photos, 
which are the same as the 2005 edition, has been increased such 
that they looked more natural previously. However, these are 
nitpicking details; the overall impression of the images will be 
one of good quality, so much so that I was left wanting more (see 
below).
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A few lighting and color issues aside, most photos achieve 
the necessary goals of providing a view needed to identify the 
animal while also giving the reader an appreciation of their 
natural beauty. The larger images are a distinct improvement 
over the first edition. There are a few little things left to quibble 
over. Some photos have unnatural backgrounds, on substrate 
you would never find the snake. Two of the photos new to this 
version, the Plains Threadsnake and the Brahminy Blindsnake, 
use an artificial background that appears to be a table. While 
it seems like a pedantic criticism, especially given that snakes 
can be difficult to photograph, the images give the impression 
of rushed effort. Less noticeable to the layperson are the semi-
natural backgrounds that do not match the habitat in which the 
snake is found. Admittedly, while a Lampropeltis alterna on a 
rotting log and wood chips rather than Trans-Pecos limestone 
is distracting to me, a naïve reader would be none the wiser 
(although it is a bit more distracting given that the image is also 
the cover photo). And does it matter as long as there is a good 
view of the snake? 

Revisiting the idea of missed opportunities, my second biggest 
frustration is, like the previous edition, that only a single photo 
is provided for almost all entries. The importance of photos and 
illustrations in field guides cannot be emphasized enough given 
they are the first, and possible easiest, means to identify an 
unknown species. Species variation makes that task more difficult 
and, as such, images of variants should be shown. Other guides 
in the Texas Natural History series, such as Texas Amphibians 
(Tipton et al. 2012) and Texas Lizards (Hibbitts and Hibbitts 
2015) provide two or more photos for many of the entries. This is 
invaluable for some species and really should have been remedied 
for, at the very least, the color variants of Sonora semiannulata 
and Nerodia erythrogaster mentioned above. Similarly, images of 
the color variants in Heterodon platirhinos would be useful given 
how different they can be.  Multiple photos would also allow for 
images showing ontogenetic changes. As it is, the single photo 
for the Mexican Racer is a juvenile; this is a nice addition, but the 
adult photo from the previous edition is gone. My desire for more 
photos has a less academic motivation as well: to simply have 
more great photos of these fascinating beasts. For all the Western 
Diamondback Rattlesnakes I have seen, all the Ribbonsnakes, all 
the Copperheads, I would still love two or three photos for all of 
them. 

Field guides must walk a line that satisfies both novice and 
expert. Forstner’s updates will serve the novice well; he certainly 
did not break what was not broken. What about experts? Can 
one really satisfy everyone when it comes to taxonomy? Are there 
ever enough photos for herpetologists, or can there be too much 
natural history? I imagine experts will hunger for more, but would 
we ever be satiated? As it is, there is no question this edition will 
become my “go to” reference for Texas snakes, destined to move 
ceaselessly from house, to office, to car, to field, and back again.
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Key to the Herpetofauna of the Conti-
nental United States and Canada is the only 
recent comprehensive dichotomous key for 
the identification of herpetofauna of this 
region. Since the first edition published in 
1998, it has become, with good reason, one of the most widely used 
dichotomous keys in North American college-level herpetology 
courses; the audience for which this work was primarily designed. 
Extensively illustrated and thoroughly augmented with references 
to current literature, it will undoubtedly be of assistance wherever 
there is a need to identify preserved North American reptile and 
amphibian specimens. Users new to dichotomous keys (e.g., most 
biology undergraduate students) will find it particularly inviting 
and easy to use. However, the book serves equally well as a refer-
ence for museum collections managers (such as myself) and oth-
er herpetological professionals who regularly need to identify a di-
versity of preserved specimens with known locality data. Although 
comments in this review will focus on the utility of the third and 
latest edition of this publication, I will also make comparisons and 
address developments made since the first edition, since no re-
views have been published, to my knowledge, since then.

An expanded introduction since the first edition details some 
of the changes made from prior editions. Aside from the expected 
increase in native and introduced taxa, the third edition returns 
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to the use of taxonomic categories above family, which the second 
edition had avoided using. Subsequent discussions regarding 
the scope and use of dichotomous keys will be of doubtless aid 
to new users who may not be familiar with the limitations and 
intended use of these resources. These discussions are refined 
and, in some cases, expanded in the new edition. The authors 
now provide suggestions regarding alternative resources for the 
identification of specimens outside the scope of this key (i.e., 
larval amphibians). The introduction also includes references 
to several excellent taxonomic resources (some now in the form 
of easily useable online databases), which users may want to 
investigate to learn more about the ever-changing taxonomy 
that can often be confusing to biologists-in-training.

Important to note, and explained in the introduction, is the 
key’s use of two contemporary field guides: Peterson Field Guide 
to Reptiles and Amphibians of Eastern and Central North America 
(Powell et al. 2016) and Peterson Field Guide to Western Reptiles 
and Amphibians (McGinnis and Stebbins 2018), the former being 
coauthored by two of the authors of this publication (Powell and 
Collins). For each species contained in the key, references to one 
or both field guides direct users to range maps, illustrations, and 
species accounts that may be of interest and/or additional aid in 
identification.

In terms of the dichotomous key itself, there are very few 
issues or ambiguities—the key will, in general, efficiently take 
the user through a number of couplets in order to identify a 
specimen; first to order, then family, genus, and species. If the user 
adheres carefully to the wording of each couplet, this will result 
in the accurate identification of a vast majority of specimens (as 
noted in the introduction, however, no key can identify every 
specimen of every species, due in part to factors such as individual 
variation and quality of specimen preservation). The authors have 
done an excellent job of identifying and augmenting potentially 
ambiguous couplets with illustrations that clarify the intended 
meaning. However, users will notice that certain families and 
genera are led to via a somewhat awkward series of couplets (e.g., 
Dipsadidae, Natricidae, Lithobates, Sonora). This reflects the fact 
that many taxonomic groups today (including these) are defined 
through the use of molecular techniques, and are not necessarily 
bound together by morphological synapomorphies. This reality 
makes it impossible to design a concise and efficient dichotomous 
key (which relies primarily on morphological characters) for 
these taxa. With its primary purpose being the identification of 
specimens to the species level, it would be significantly more 
efficient to recognize a version of the taxonomy that facilitates 
reaching this end more effectively. For instance, the authors could 
have relegated Dipsadidae and Natricidae to Colubridae sensu 
lato to expedite the user’s arrival to genus level keys. Instead, the 
user must spend a significant amount of additional time moving 
through cumbersome couplets to arrive at three separate keys for 
Dipsadidae, Natricidae, and Colubridae sensu stricto. With this 
said, however, I understand that in designing a primarily teaching-
oriented tool, the authors may have wanted to present a version 
of the taxonomy consistent with what students would be learning 
throughout the remainder of the course. Lastly, although a few 
typological errors were noted, these were extremely few relative to 
the size and scope of the publication.

As I alluded to previously, and as reviews of the first edition 
have noted (Watkins 1999; Liner 2000), the illustrations in this book 
are one of its most exceptional and useful aspects. When difficult 
to interpret couplets present themselves, they are nearly always 
accompanied by one of the 295 excellent line drawings contained 

in the book. The utility of these illustrations in facilitating use 
of the key, particularly for students, cannot be overstated. Aside 
from serving to clarify difficult couplets (the objective of the 
majority of the drawings), there are also drawings present at the 
beginning of major sections (Snakes, Lizards, Anurans, etc.) that 
illustrate general characteristics and terminology that will be 
used in the subsequent corresponding section (e.g., scale types in 
snakes, lizards, generalized anuran anatomy). The number of total 
illustrations has increased with each edition to keep pace with the 
increasing number of taxa represented. 

To be used in tandem with the line drawings of generalized 
reptile and amphibian anatomy, a glossary defines the majority 
of terms and morphological characteristics that will likely be 
unfamiliar to students and other users new to herpetology. Having 
concrete definitions at hand for important aspects of anatomy will 
facilitate users in reaching a level of familiarity crucial for efficient 
use of herpetological keys. The glossary, accompanied by the 
illustrations, should make the majority of anatomical terminology 
used in the key clear to any new user.

The literature references and notes on taxonomy in this book 
are numerous and of considerable value to the amateur as well 
as the professional user (a significant development since the first 
edition, when this aspect of the book was nonexistent). In cases 
where taxonomic disagreements or ambiguities exist, a note is 
made under the taxon with a short description of the issue and 
references to the relevant literature. Although the authors follow 
a majority of recently accepted taxonomic changes (which causes 
some issues, as previously mentioned), they make note where 
contention still exists (e.g., Lithobates/Rana). These notes and 
references are of considerable utility to the student—the dynamic 
and ever-changing nature of taxonomy being a potential source 
of confusion. Having some of this information at their fingertips 
as they identify specimens will make the potentially daunting 
prospect of understanding these taxonomic nuances more 
palatable. For the professional, these notes can be of use when 
dealing with unfamiliar taxa—one can simply investigate the 
literature referenced to come to a better understanding of the 
systematics of a given group. Regarding introduced taxa, notes are 
also made when the status of a given species in North America is 
suspected, but not confirmed (and thus does not warrant a place 
in the key).

This book will not disappoint college-level instructors of 
vertebrate biology or herpetology classes requiring an aid to a 
wet-lab or identification component of the course. Despite the 
difficulties imposed by its recognition of certain taxonomic groups, 
it is generally user friendly and geared towards students that may 
have limited experience with dichotomous keys and anatomy. 
It is also reasonably priced for the excellent content contained 
within (and affordable therefore, for students). Together with the 
illustrations of generalized anatomy, glossary, and references to 
current literature for taxonomic disputes, this key is an excellent 
and comprehensive resource for students. It is equally useful, 
however, to the professional in need of a key for North American 
species—this book undoubtedly has a place on the shelf of any 
herpetological collections worker or curator.
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In 1992, funding from the Convention 
on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) 
offered Jesús Rivas the opportunity of 
a lifetime—to study the biology of the 
Green Anaconda (Eunectes marinus). 
Most herpetologists would agree that 

the opportunity to study the world’s largest snake was not 
one to pass-up. Unsurprisingly, as you learn of Jesús’ passion 
throughout the book, he took on this (formidable) challenge and 
continues to study and write about anacondas 28 years later. 
Anaconda: The Secret Life of the World’s Largest Snake is Jesús’ 
account of his extraordinary research, which has shaped much 
of our current knowledge of the life and habits of anacondas in 
the wild. 

The book opens with two chapters describing Jesús’ personal 
views on science and research, and how he has applied these to 
the challenge of studying anacondas. Together with Chapter 3, 
we learn about the basics of anaconda biology, Jesús’ study sites, 
where anacondas live, and the challenges involved in conducting 
quality science in a sometimes-inhospitable environment. 

The book is written for the general public. Jesús writes that 
the book is to “help non-science readers explore the life of 
green anacondas.” However, this book is also a treasure trove of 
information for scientific readers with an interest in these snakes. 
Chapters 4–9 exemplify this. These chapters deep-dive into the 
science around anaconda diet, male and female reproductive 
strategies, body sizes (including comparison to the now extinct 
Titanoboa), and the evolutionary history of anacondas in South 
America. 

Often, the nuances of organismal biology are lost in the sterility 
of science writing because they represent single observations that 
do not count as empirical data, or because the story behind how 
those data were gathered cannot be shared. Yet unlike the rigid 
tenets of science, the life of anacondas in the Venezuelan llanos 
is hot, damp, dirty, and dangerous. Jesús’ anecdotes and stories 
from the field capture this reality beautifully. These stories not 
only make the scientific sections of the book enjoyable reading 

but offer the reader a unique glimpse into the life and behavior 
of anacondas that may otherwise be overlooked. Such stories 
about the realities of fieldwork are important for showcasing the 
challenges and logistical impediments to doing good science 
and create a sense of nostalgia as memories of one’s own field 
research are rekindled.  

As with any good research topic, Jesús uncovers as many 
new questions as he answers. I was pleased to see a thorough 
treatment of possible explanations for these questions (even if 
only educated speculation), which are too frequently omitted 
from peer-reviewed scientific publications with strict word limits. 
Although I was mildly skeptical of some findings presented (e.g., 
that anaconda sex ratios are so heavily skewed toward males due 
to high female mortality; I cannot help but suspect that these 
are methodological artefacts rather than real differences in the 
underlying population), the reader is reassured by Jesús’ skill as a 
field biologist and, overall, I had few criticisms of these chapters. 

The final chapter of the book is dedicated to anaconda 
conservation, and delves into issues of conservation philosophy 
and practice, macroeconomics, and Latin American and 
neoliberal politics. Although factors beyond species’ biology have 
a massive influence on the success of conservation programs, 
such interactions are complex. While reading this chapter, I often 
found myself thinking: “yes, but only in some circumstances,” 
or “OK, but it’s not that simple.” For example, I felt that the 
comparison between the Intag Community resistance to mining 
and the Argentine Yellow Anaconda management system was far 
too simplistic to usefully illustrate the author’s position. 

This chapter hammers home Jesús’ views about what 
conservation should look like. Throughout the book, the author 
openly discusses his inherent biases and unique points of view. 
While that honesty is refreshing, and many of the points made in 
this chapter are interesting, I felt that this was one section where 
those biases were expressed too strongly. For example, Jesús 
argues that sustainable use can only be considered conservation 
if it generates enough economic revenue to permanently offset 
the threat of other (less environmentally friendly) land uses. 
Although some sustainable use initiatives have achieved this, 
many do not. The same is true of many pure conservation 
initiatives. Yet this does not mean either approach isn’t 
worthwhile or does not generate conservation benefits beyond 
habitat protection. I do not share the view that market-based 
conservation initiatives cannot be considered true conservation. 
Indeed, the author’s own biological studies (and this book) were 
initially made possible because of the trade in anacondas. The 
presentation of several factual inaccuracies about programs 
the author clearly disagrees with also detract from this section 
(e.g., that Yellow Anaconda harvesters make $4 per skin while 
middlemen make $150 per skin; in reality, harvesters make 
around $10 per skin while middlemen make around $12–13; T. 
Waller, pers. comm. 2021). Although the author is open about 
being a “radical,” and a personal book is the logical place to share 
such views, I found many of the statements made about wildlife 
use, management, and trade to deviate too far from the available 
evidence. 

On an editorial note, I have few criticisms. There are some 
sections of the book that seem repetitive (e.g., pp. 69–70 on 
juvenile movement) and I noted numerous typographical errors, 
particularly in the second half of the book (i.e., mainly repeated 
or missing words; > 40). Nevertheless, this did not detract from 
the book’s message. The advertised price of US $60 is standard 
for a book of this nature. 
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In conclusion, this book is more than a simple narrative 
about anaconda biology.  I suspect that some more discerning 
readers will disagree with several of the interpretations or ideas 
expressed in the book. However, Jesús challenges the reader to 
think critically about their own inherent biases and leaves little 

doubt about his passion for this species. Anaconda: The Secret Life 
of the World’s Largest Snake presents the most comprehensive 
treatment of anaconda biology to date and is a must-have for 
anyone interested in these impressive animals.

Reptiles of the Galápagos. Life on the 
Enchanted Islands
Alejandro Arteaga, Lucas Bustamante, Jose Vieira, Washington Tapia, 
and Juan M. Guayasamin. 2019. Tropical Herping, Quito, Ecuador 
(www.tropicalherping.com). 208 pp. Hardcover. US $39.00. ISBN: 978-
9942-36-548-4.

The Galápagos Islands have long held 
a fascination for herpetologists ever since 
Charles Darwin recorded the large number 
of giant tortoises and other unique verte-
brates inhabiting these isolated volcanic 
islands. Ships, particularly whalers, had 
routinely stopped and loaded the huge 
tortoises as fresh provisions during long 
voyages when rations were limited. So 
many tortoises were taken from the islands 
that some populations became extinct and 
others were severely decimated. Other rep-
tiles were recorded by visitors, particularly 

the Green Turtle and the iguanas Amblyrhynchus and two of the 
Conolophus species, but the lizards and snakes were not well 
documented until rather recently. Although the Galápagos have 
been heavily visited, there has never been a good field guide to 
the wide-ranging reptile fauna until now. Reptiles of the Galápa-
gos is a much needed and long overdue guide to meet this de-
mand. This guide covers all 58 species, including 4 introduced 
species and one unique hybrid iguana population, known from 
the islands. The book includes an introduction to the reptiles of 
the Galápagos with information on identification (including line 
drawings of tortoise carapace shapes, gekkonid fingertips, and 
sea turtle scute patterns), conservation, the plan of the book, 
and a map showing habitat types. The bulk of the text (pp. 16–
171) concerns the species accounts. The accounts cover English 
and Spanish common names, identification, natural history, 
conservation, distribution, etymology, and where to see the spe-
cies. Each account underwent external peer review. What really 
makes the guide outstanding is the large number (ca. 300) of col-
or photographs showing phenotypic variation among the islands 
for all species. For example, there are 8 photos for Microlophus 
habelii, 9 for Phyllodactylus darwini, and 17 for Amblyrhynchus 
cristatus. Many of the accounts include subadult and, for the tor-
toises, hatchling photos. If one did not appreciate the inter-is-
land variation in the color and patterns of Galápagos lizards and 
snakes previously, they will after looking at this guide. Accounts 
also include maps showing where the species occurs throughout 

the Galápagos as well as on specific islands. The book concludes 
with a scientific description of two new species of Phyllodacty-
lus (available separately for free download at the Tropical Herp-
ing web site) and an extensive literature cited. There is no index. 
Naturalists, evolutionary biologists, and general herpetologists 
will want a copy of Reptiles of the Galápagos for its wealth of in-
formation and the excellent photographs showing inter-island 
variation.

The Mohave Rattlesnake: And How it Became 
an Urban Legend
Mike Cardwell. 2020. ECO Publishing, Rodeo, New Mexico (www.
ecouniverse.com). xii + 140 pp. Softcover. US $14.95. ISBN: 978-1-
938850-30-1.

An alternate title for Mike Cardwell’s 
new book could be “Everything You 
Ever Wanted to Know about Mohave 
Rattlesnakes.” His goal was to 
communicate to a lay audience what 
scientists know about the ecology, natural 
history, venoms, and folklore of Crotalus 
scutulatus in the southwestern United 
States. Based on that criterion, he has been 
successful. Particularly fascinating are 
Cardwell’s exploration of “urban legends” 
that have proliferated surrounding this 
species, especially in the Internet era. Each 
of these are traced to their likely origins and tactfully debunked. 
Although he focuses on the more outlandish of these myths, 
he likewise addresses misinformation within the scientific and 
medical communities—such as the reputed lethality of Mohave 
Rattlesnake venom, their aggressive nature, and their ability 
to hybridize with other species of rattlesnakes. In a chapter on 
first-aid for snakebites, Cardwell provides practical and accurate 
advice, explains what to expect once at the emergency room 
of a hospital, discusses current therapeutics, and summarizes 
now-discredited historical treatments. Although written to reach 
a broad readership, inclusion of citations to primary literature 
will make this book useful to herpetologists and medical 
professionals.
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The Poetics of Natural History
Christoph Irmscher. 2019. Rutgers University Press, New Brunswick, 
New Jersey (www.rutgersuniversitypress.org). 379 pp. Hardback 
($75.00) and softcover ($39.95). ISBN: 978-1-97880-587-3 (cloth); 987-
1-97880-586-6 (paperback).

Poetics is defined as the study of 
linguistic techniques in poetry and 
literature. The Poetics of Natural History, 
whose first edition was published in 1999, 
goes beyond the literary realm to include 
an updated and revised analysis of the 
artwork and illustrations accompanying 
natural history publications in North 
America prior to the publication of 
Darwin’s Origin of Species. The book does 
not weigh in extensively on the technical 
skill of the writers and artists, but what 
the author interprets the literature 

and artwork to say about concepts of natural history in the 
“emerging wilderness” away from the stifling superiority of 
European authorities. Irmscher notes that he has not striven for 
completeness in discussing the literary contributions of early 
American naturalists, instead focusing, in six chapters, on a 
progressive evolution of the collector as being apart from nature 
to a realization that humans are simply another element of the 
natural world. The book focuses on a number of naturalists 
(used loosely with regard to Barnum, a notorious huckster, 
but definitely a collector): John and William Bartram (America 
Transplanted), Charles Wilson Peale (Collection and Recollection), 

P.T. Barnum (Collecting Human Nature), numerous naturalists 
describing rattlesnake behavior (especially with regard to 
“charming”), including Benjamin Smith Barton, William Bartram 
again, and John Edwards Holbrook (The Power of Fascination), 
John James Audubon (Audubon at Large), and Louis Agassiz 
(Agassiz Agonistics). Herpetology abounds throughout the text, 
particularly in the extensive chapter on rattlesnakes: Barton 
studied his rattlesnakes largely in Peale’s Philadelphia Museum; 
Agassiz was a frequent visitor with Holbrook; many of Bartram’s 
observations have been corroborated, if flamboyantly told by 
modern standards. The book introduces these topics and the 
author’s intentions and approach in an 11-page introduction 
that will, at times, probably confuse and infuriate contemporary 
naturalists with regard to the strange world of literary criticism 
(e.g., the concept that natural history is simply a guise for Western 
imperialism). Irmscher makes clear he does not agree with these 
off-the-wall criticisms, but merely provides reference to them as 
background material. The book concludes with extensive notes 
(pp. 293-344), a selected bibliography (priceless for its references 
to early herpetological sources), and a very helpful index. 
Herpetologists and other naturalists interested in the history of 
their subject will want this book for the wealth of information 
it contains on perspectives of collecting and natural history in 
pre-Darwinian America—as long as they can ignore the over-
the-top literary jargon and the author’s sometimes exuberant 
use of anthropocentric adjectives and verbs describing his own 
interpretation of author/artist intent. The book presents a most 
interesting story indeed. Christoph Irmscher is a Professor in the 
Wells Scholars Program at Indiana University.


