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Few words evoke a broader range of 
emotions than “rattlesnake.” Whether in 
a text, on the television, or on a trail, any 

aural or visual encounter with the word—or a living represen-
tative of it—will surely grab one’s attention and demand a reac-
tion. Let there be no doubt about it: the rattlesnake is an iconic 
creature. With a bite that stings and a tail that sings, rattlesnakes 
almost invariably inspire either intense fear and loathing, or 
intense fascination. Those who read this review, of course, will 
more likely belong to the latter category. And you are no doubt 
wondering what this attractively packaged book is all about.
 Don’t let the title fool you. Rattlesnakes of Arizona: Conserva-
tion, Behavior, Venom, and Evolution is not just about the rattle-
snakes of Arizona. The first book (reviewed by Nowak 2017) of 
this two-volume set provided detailed accounts for each of Ari-
zona’s more-or-less 14 recognized (Beaman and Hayes 2017) rat-
tlesnake species, but included substantial information that had 
little bearing on Arizona’s populations. The same is true of this 
book: it summarizes much of what is known generally about the 
conservation, behavior, venom, and evolution of all rattlesnakes, 
regardless of whether they occur in the Grand Canyon State. And 
all for the good—if you love rattlesnakes, you will absolutely 
want this book.
 Perhaps you have already acquired some of the book’s pre-
decessors that focus on rattlesnakes and their viperid kin. If not, 
Laurence Klauber’s (1956, revised in 1972) two-volume tome, 
Rattlesnakes: Their Habits, Life Histories, and Influence on Man-
kind, remains an ageless source of relevant information that even 
seasoned researchers turn to for hard facts. And as the most-
studied taxonomic group of snakes—for reasons owing largely to 
their venomous nature (Beaman and Hayes 2008)—rattlesnakes 
are also well-represented in Biology of the Pitvipers (Campbell 
and Brodie 1992), Biology of the Vipers (Schuett et al. 2002), and, 
of course, The Biology of Rattlesnakes (Hayes et al. 2008) and its 
successor, The Biology of Rattlesnakes II (Dreslik et al. 2017).

 However, this book is very different from others in its genre. 
All of the aforementioned Biology titles consist of chapter after 
chapter of mostly original research. This volume, instead, com-
prises a collection of 13 chapters that, apart from several case 
studies, provide thorough, well-sourced reviews that summarize 
current knowledge. Having indulged a lifelong interest in rattle-
snakes, I’m recommending purchase of this book not because 
it greatly expands our knowledge of this fascinating group, but 
because it provides an outstanding, compact synthesis of what 
anyone having an interest in rattlesnakes should want to know 
about them.
 I could dwell, as any reviewer can, on errors and distractions 
in the volume. However, I much prefer to emphasize the positive. 
I’m not concerned, for example, that different chapters make 
different claims for the exact number of recognized rattlesnake 
species—a moving target subject to opinion—within Arizona. 
Nor am I concerned if a 2008 reference was inadvertently cited 
as 2011 on occasion. The book is simply lovely; it is laid out in an 
attractive, artistic fashion, with a large, well-spaced font, ample 
color photos and figures, and gray-toned boxes with focused 
content to better compartmentalize reading. But apart from its 
undeniable appeal on a coffee table, the book’s value stems from 
the stellar written material. Led by Gordon Schuett, in my opin-
ion the current authority on all things rattlesnake, the editors 
solicited chapters from well-published researchers on select top-
ics germane to rattlesnake biology. All in all, the product is truly 
awesome! Let me share with you what you can expect to find in it.
 In the first chapter, Wolfgang Wüster summarizes our cur-
rent understanding of rattlesnake phylogenetics, phylogeogra-
phy, and species delimitation. Although our knowledge of the 
phylogeny of the group has lagged behind that of other snakes, 
phylogeographic studies have provided useful insights into bio-
geographical processes and patterns in the New World. Detailed 
tables and figures illustrate competing interpretations of spe-
cies groups, a “best guess” phylogenetic hypothesis (tree) for all 
rattlesnakes, and a comprehensive (wow!) history of rattlesnake 
species recognized by different authors. The author envisions 
an exciting future, wherein newer sequencing and genomic ap-
proaches will shed more light on these relationships and eluci-
date the pathways by which key innovations have evolved.
 The subsequent chapter provides an authoritative, if not in-
timidating, primer on rattlesnake genomics from Drew Schield 
and other members of the productive laboratories of Todd Cas-
toe, Steve Mackessy, and David Pollock. Following a pertinent in-
troduction to the relevance of genomics, the authors summarize 
our understanding of rattlesnake genomics within the context of 
vipers and snakes in general. They then explore what is known—
not much, as it turns out—about the genetic basis of some of the 
more unique rattlesnake traits, such as the rattle, infra-red vi-
sion, extreme fluctuations in organ size and function associated 
with episodic feeding, and venom composition. These traits will 
no doubt become the foci of exciting discoveries we’ll be hearing 
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about in the future, but I hope the genetics of other more-diffi-
cult-to-study traits can be explored as well, such as ambush for-
aging, venom metering, strike-induced chemosensory search-
ing, sidewinding locomotion, virgin birth (for which we already 
have some details), and maternal care of young. The authors 
only briefly touch on population genetics, presumably because 
the final chapter delves a bit deeper into the topic and current 
studies based on recently developed genome-wide analyses will 
soon dwarf what little information we have available today.
 In the third chapter, Mackessy and Castoe focus specifically 
on evolution of the rattlesnake’s venom and venom apparatus. 
This chapter gets into the nitty-gritty of venom gland histology 
and venom composition, including the methods used to frac-
tionate venom and identify its constituents. Much of the detail 
summarizes proteomic (the proteins in venom) versus genomic 
and transcriptomic (the genes and their transcripts that code for 
the proteins) approaches to deciphering venom composition 
and evolution, and characterizes trends which offer insights re-
garding the evolution of venom within the group. Heavy stuff! 
Nevertheless, even a casual reader might appreciate learning the 
mechanisms by which rattlesnakes protect their venom glands 
from being destroyed by the toxins they store; that some proteins 
in the venom may not actually be there to function as toxins; and 
that a number of snake venoms, including those of rattlesnakes 
(which was not stated explicitly), have been tapped to develop 
medications in wide use today. Imagine that—venoms, which 
are designed to kill, can be used instead to save human lives!
 The fourth chapter, by Rulon Clark, reviews the hunting and 
feeding behaviors of wild rattlesnakes, which should be a fasci-
nating—if not compulsory—read for any snake enthusiast. Rat-
tlesnakes, as we are learning more and more, make surprisingly 
sophisticated decisions about where to hunt, how to position 
themselves for an ambush, how long to remain in ambush, how 
to deliver a lethal bite when a potential target approaches, how 
much venom to inject, and how to relocate dangerous prey that 
are usually released to avoid retaliatory injury but then wander 
some distance away before dying. Much of what we have learned 
has been based on laboratory studies, but Clark has made a 
fine career of following wild rattlesnakes and videotaping ac-
tual predatory encounters. Here, he provides a lucid narrative 
that summarizes all the exciting details, and an appendix that 
lists the YouTube videos that any curious reader will want to see 
for themselves. In my opinion, snake biology does not get better 
than this!
 In the fifth chapter, Emily Taylor and Warren Booth provide 
an excellent synthesis of what we know about the reproductive 
biology of rattlesnakes, with an emphasis on species that occur 
in Arizona. As model organisms, rattlesnakes have proved in-
valuable for understanding environmental influences on repro-
ductive cycles, hormonal regulation of these cycles and associ-
ated behaviors, mating systems, long-term sperm storage, and 
facultative parthenogenesis in snakes and reptiles in general. 
Details are provided from laboratory, field, and museum studies, 
and the possible effects of global climate change are even dis-
cussed. Those less familiar with snake biology may be surprised 
by the very odd things that rattlesnakes and other reptiles are 
capable of doing—like storing sperm, sometimes for years, and 
giving virgin birth to young!
 The sixth chapter, written by Gordon Schuett and a handful 
of colleagues, reviews the social behavior of rattlesnakes. At 81 
pages (including 16 consisting entirely of references), this hefty 
contribution rambles a bit, but is packed with a lot of detail. 

The authors begin with some of the more unusual attributes of 
rattlesnakes and snakes in general that are used to illustrate the 
changing paradigm as to how we view these creatures. Did you 
know, for example, that snakes can hear (though very little)? That 
some species can audibly rasp, hiss, and growl? That some will 
defend territories with valuable resources, such as warm rocks 
or food? If you have bought into the paradigm that snakes are 
not social creatures, be prepared for a surprise. You will learn 
about snakes that recognize their blood relatives; snakes that 
take advantage of inadvertent social or public information, such 
as successful feeding by other individuals; snakes that choose 
who they want to hang out, fight, or mate with; snakes that care 
for their babies; and snakes that cuddle with rodents they oddly 
choose not to eat. Some of the conclusions derive from data and 
analyses provided in the chapter itself. You will also learn a new 
term: crotalamorphism. As a conversation starter, consider toss-
ing it out at your next Thanksgiving family dinner! No one will 
notice if the turkey is overcooked.
 The next three chapters address different aspects of the 
rattlesnake’s rattle. The first, by Randall Reiserer and Gordon 
Schuett, addresses the origin of the rattle. Here, they tackle the 
most parsimonious assumption that the rattle evolved in a strict 
defensive context as an aposematic signal. Finding it wanting, 
they vigorously defend, instead, an alternative hypothesis for 
the rattle’s origin and evolution: caudal luring associated with 
aggressive mimicry to form a proto-rattle, followed by exapta-
tion to an aposematic display. I like their argument. I also find 
compelling their reasoning for a northern rather than Mexican 
origin of rattlesnakes.
 The second contribution on the rattle, by Jesse Meik and 
Gordon Schuett, elucidates the remarkably complex structure 
and developmental pathway of the rattle within an evolutionary 
context. The authors also describe a naturally rattleless (“rattle 
knockout”) phenotype in a female Western Diamond-backed 
Rattlesnake (Crotalus atrox), which has been bred in captivity to 
one of its sons to produce rattleless offspring. Cool stuff, but I’m 
still waiting to learn about a genetic variant that rattles the head 
rather than the tail, as envisioned by Gary Larson of The Far Side 
fame (do check out his cartoon online).
 The third chapter on the rattle, by Randall Reiserer, com-
prises a detailed case study of the relationship between Side-
winder (C. cerastes) growth and the number of segments and 
dimensions of their rattle. His analyses lead to some fascinating 
conclusions: 1) ecdysis (and rattle segment addition) is inde-
pendent of food consumption and growth, depending instead 
on physiological time (amazing!); 2) ecdysis invariably occurs 
four times in the first year and twice each year thereafter (in the 
populations he studied); 3) highly unusual female-larger sexual 
size dimorphism exists, with females born larger and remaining 
larger through at least the fifth year of life, although adult males 
often attain a similar or larger size by outliving the females; and 
4) rattle segment dimensions can reflect nutritional status.
 In the tenth chapter, Steven Beaupre examines novel track-
ing and remote monitoring technologies for the study of wild 
rattlesnakes. He describes the state of the science in VHF te-
lemetry—the single biggest invention and still the mainstay for 
studying the private lives of relatively small, secretive creatures 
like snakes. The good news here is that emerging battery tech-
nology promises to one day overcome nagging limitations of 
transmitter size and longevity. You’ll surely want to learn about 
a “mechanical energy harvester.” Improvements have also 
been made in the options summarized for physiological data 
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collection. Unfortunately, practical limitations continue to make 
GPS and ARGOS tracking unsuitable for rattlesnake research, but 
automated tracking by pseudolites, a new invention for birds, 
may hold promise. Of course, this technology is the stuff that 
Klauber, an electrical engineer who considered rattlesnakes his 
“favorite hobby” (Klauber 2008), could only imagine in his day 
(Schuett 2008). If these remarkable tools had been available in 
his day, perhaps he would have chosen to blend his passion for 
electronics and snakes to become a professional herpetologist. If 
so, I suspect there would have been much less for the rest of us to 
discover.
 The eleventh chapter, by Erika Nowak and Gordon Schuett, 
provides a case study of resource use by two species of syntopic 
rattlesnakes (those that share the same microhabitat or macro-
habitat): C. atrox and the Arizona Black Rattlesnake (C. cerberus). 
The current view of resource use among snakes, including vi-
pers, is one of pervasive niche partitioning (Dugan and Hayes 
2017), in which competition between closely-related species has 
led to divergence in use of space, time, food, and/or tempera-
ture. As it turns out, these two species do, like most syntopic or 
sympatric New World vipers studied to date, differ in their use of 
various resources. However, Monte Carlo simulations using null 
models—the voodoo relied on by community ecologists to judge 
whether niche partitioning exists—suggest a negligible role of 
competition in structuring this community. The one resource 
that might be an exception is that C. atrox hangs about human 
dwellings to a greater extent, possibly excluding C. cerberus for 
reasons unknown. Curious.
 The next chapter, by Erika Nowak and Harry Greene, consid-
ers rattlesnake conservation from a variety of angles, beginning 
with ophidiophobia (human fear of snakes) and its tragic con-
sequences for many snake populations. The authors discuss, 
in generous detail, habitat loss, road mortality, over-collecting, 
disease, loss of genetic diversity, global climate change, and 
legal protection of Arizona taxa. With regard to legal protec-
tion, I do sometimes wonder whether it substantially increases 
poaching pressure on natural populations, doing more harm 
than good. Consider, for example, that market demand and 
prices for the Red Diamond Rattlesnake (C. ruber) skyrocketed 
shortly after California recently protected it from further col-
lection (Chip Cochran, pers. commun.). The authors also tackle 
the issue of mitigation translocation of “nuisance” rattlesnakes, 
which they characterize as “inhumane,” and it certainly can be 
done improperly (do read this section). However, they failed to 
convince me that the average homeowner who wishes to see a 
snake or two removed each year from their property to nearby 
habitat a bit beyond the snake’s ordinary home range is doing 
anything wrong. Sure, a snake moved a long distance (prefer-
ably not far beyond its home range) has a lower probability of 
survival compared to one moved a short distance (which is like-
ly to become a nuisance again), but why would an early death 
from predation, vehicle strike, or physical debilitation be any 
more inhumane than a much later death from, essentially, any 
of the very same causes? No alternative was proposed for the 
concerned homeowner, but if euthanasia is the humane answer, 
maybe we should round up and euthanize more snakes to spare 
them an eventual inhumane death. I know people in California 
who have heard the message that long-distance translocation 
is cruel, so rather than translocate the snake and give it chance, 
or ask someone else to do it, they simply dispatch it themselves, 
invariably by lopping off the head—which is anything but hu-
mane. I think the message on long-distance translocation could 

use some fine-tuning. Other conservation goals and actions de-
scribed by the authors make good sense, including, of course, 
educational outreach. Kudos are due to Nowak and other Ari-
zona herpers who appear to be leading the way on rattlesnake 
education.
 The final chapter, by Hans-Werner Herrmann, provides a 
molecular perspective on rattlesnake conservation. I heartily 
agree with the opening remarks: conservation priorities are, in-
deed, driven by emotions. And I think this bodes well for rattle-
snakes, which I would argue are charismatic species: the pub-
lic at large is truly fascinated by them, even if they don’t want 
them and their perceived danger lurking nearby. People certainly 
seem more inclined to listen when rattlesnakes are a part of the 
conversation. Herrmann offers a succinct distinction between 
the two goals of conservation genetics: molecular phylogenet-
ics and systematics to demarcate units (species or evolutionarily 
significant units) essential for measuring biodiversity and pri-
oritizing conservation efforts; and population genetics, which 
describe genetic diversity and structure, gene flow, and other 
processes that influence population stability and vulnerability. 
After characterizing the tools and concepts used to achieve these 
goals, he briefly summarizes a few illustrative studies involving 
rattlesnakes and other reptiles. Given the paucity of examples, 
it seems that researchers have barely scratched the surface of 
this important topic. However, this author, like those of the first 
two chapters, anticipates a groundswell in future analyses as 
researchers seek to answer conservation questions using newly 
available whole-genome technology.
 All in all, this book provides terrific value for a very reason-
able price. It contains excellent, up-to-date information that 
should prove fascinating to anyone with even a casual interest 
in rattlesnakes. Those who engage the public in any capacity to 
diminish rattlesnake-associated ophidiophobia really should be 
armed with the information in this volume; no one wants to be 
rattled by a question they can’t answer. And snake researchers 
will find invaluable the detailed, highly-referenced syntheses on 
a broad range of topics. Don’t hesitate for one minute; just buy it!

Acknowledgments.—Kent Beaman and Chip Cochran graciously 
shared their insights on this volume, but I’ll take responsibility for 
anything I might have misunderstood.
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Australia is one of the most herpeto-
logically diverse places in the world and 
it supports an overwhelming diversity 
of reptiles. From iconic and well known 
Chamydosaurus kingii (Frilled-neck Liz-
ard) and Moloch horridus (Thorny Devil) 

to the poorly known Cryptagama aurita (Hidden Dragon) or Le-
rista bunglebungle (Bungle Bungle Robust Slider), highly venom-
ous Oxyuranus microlepidotus (Inland Taipan) to the completely 
harmless, but less than desirable smelling Anilios (blindsnakes), 
and from big Varanus giganteus (Perentie) to tiny Menetia greyii 
(Common Dwarf Skink) lizards, Australia has a little to offer just 
about everybody. 

Now in its fifth edition, A Complete Guide to Reptiles of Aus-
tralia by Steve Wilson and Gerry Swan, commonly referred to 
simply as “Wilson and Swan,” continues to be an invaluable field 
reference, used by experts and beginners alike, to accommodate 
the continually increasing number of species Australia has to 
offer, now in excess of 1000 species. The first edition of A Com-
plete Guide to Reptiles of Australia (2003) filled the void left after 
Harold Cogger’s sixth, and then presumed last, edition of Reptiles 
and Amphibians of Australia in 2000, and has since become an 
icon itself. As the only publication offering representation of all 
Australian reptile species as a compact field guide, A Complete 
Guide to Reptiles of Australia quickly became and has continued 

to be the “must have” field guide for Australian reptiles. Previous 
editions could commonly be found in the field pack, vehicle, of-
fice, lab, or library of many Australian herpetologists and natu-
ralists, whether professional or beginner. 

The authors of A Complete Guide to Reptiles of Australia, 
Steve Wilson and Gerry Swan, need no introduction, as both 
are well known and respected in Australian herpetology. Both 
authors have made substantial contributions to herpetology in 
the country over their many years, including numerous journal 
publications and books, most notably previous editions of A 
Complete Guide to Reptiles of Australia and regional field guides 
in their respective states, such as Steve’s Reptiles of Queensland, 
now in its second edition, and Gerry’s co-authored A Guide to 
Reptiles of New South Wales, now in its third edition.

The fifth edition of A Complete Guide to Reptiles of Australia 
sees an expansion by 55 pages from the fourth edition (592 to 
647) and a 7.1% increase in the number of species represented, 
from 950 (946 stated in preface) to 1017 (1012 stated in preface). 
There have been new species descriptions, resurrections, or 
subspecies raised to specific rank in genera from most families 
represented, the largest being in the Diplodactylidae, increasing 
by approximately 31% or 22 species (71–93). Increases also oc-
curred among most other families, ranging from 3.4% to 20.5%, 
including the Carphodactylidae (+3.4%, 29–30 species), Gekkoni-
dae (+20.5%, 39–47 species), Pygopodidae (+7.1%, 42–45 species), 
Scincidae (+2.6%, 431–442 species), Agamidae (+14.1%, 78–89 
species), Varanidae (+11.1%, 27–30 species), Typhlopidae (+7.1%, 
42–45), Pythonidae (+7.7%, 13–14 species), and terrestrial Elapi-
dae (+7.1%, 99–106 species). Revisionary work on the sea snakes 
saw a decrease of three species (-9.4%), from 32 to 29.

The fifth edition is almost the same size as the fourth, albeit a 
fraction thicker, measuring approximately 21.5 cm × 15 cm with 
a 3.5-cm spine, making it the prefect size for field use. It comes 
complete with a protective plastic covering, first introduced in 
the second edition, which has become somewhat commonplace 
with field guides but is a welcome addition considering how 
much wear and tear these books are exposed to. The construc-
tion of the fifth edition is somewhat similar to previous editions 
and appears to be produced using quality materials. From per-
sonal experience, past editions have withstood years of use and 
abuse while still holding their place in the field bag or on the shelf 
where they were unlikely to get a chance to collect dust. While 
writing this review, my fourth edition sits slightly less gracefully 
next to my brand-new fifth, reminiscent of one of those before 
and after drug or alcohol use campaigns. This fourth edition is 
badly beaten, bruised and has some ungodly stains smeared 
across some pages (blood, organs and gut contents from speci-
mens, and who knows what else), but it has certainly withstood 
the test of time and has remained intact. It has been to biblo-hell 
and back, also known as Australian field use. The only real enemy 
of the fifth edition, much like its predecessors, is inadequate us-
age, and of course, water. 

The first thing one notices in the fifth edition is the cover, a 
highlight with every edition of A Complete Guide to Reptiles of 
Australia. The design has remained fairly consistent with each 
presenting a single species image, often favoring head or near 
full body shots, with a near-uniform background and simple text 
in contrasting colors. This time a stunning lateral headshot of a 
Diporiphora superba with a dark background really accentuates 
the amazing green coloration of the species. What better way to 
display a species that lingers on the bucket list for many Aus-
tralian herpetologists! Before opening the book, from its general 
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feel and appearance, it feels like a winner and without turning 
a page you can tell you have something of high value in your 
hands. There’s just something about the combination of the cov-
er photo, layout, and colors of the fifth edition that makes one 
instantly want a copy.

Between the covers, the fifth edition follows the same format 
as preceding editions, though the content within the sections 
differs somewhat to accommodate recent taxonomic and no-
menclatural changes. The book contains the usual prelude pages 
followed by a Preface that acts as a nice introduction to the book 
and the various changes that have taken place. One point of in-
terest is that the fifth edition “covers a total of 1011 described 
species” (p. 5). However, a quick check of the number of species 
referred to in the introductory text of each family reveals 1012 
species. To add further confusion, a quick but lengthy count of 
the total number of species by family represented in the book is 
1017, with the error appearing to stem from the Scincidae, which 
contains 442 species, although the family introductory text lists 
only 437. While this isn’t a major problem and unlikely to be no-
ticed by 99% of readers, it’s there. With so many taxa covered, it’s 
no wonder some numbers were slightly off, but a quick look at 
species profiles indicates the different numbers could relate to 
a few synonymized species within Ctenotus that are still treated 
separately in the book. To close the Preface, the authors state the 
principle objectives of the fifth edition are to aid identification, 
to encourage conservation, and to promote interest in reptile 
ecology and behavior. 

The third section, “How To Use This Book,” provides users 
with a succinct guide to the book’s structure. This is followed 
by a Glossary and Illustrations section that provides definitions 
for commonly used terms throughout the book, which although 
only spanning two pages, covers the majority of relevant terms 
referred to in the text. Many of the morphological diagnostic 
terms, particularly scale and dorsal stripe nomenclature, are 
shown in a series of 12 illustrations providing the user with an 
easy to use visual guide. While these sections may be less fre-
quently used by more experienced users, it’s worth keeping in 
mind that the book is aimed at readers of all levels of knowledge 
and experience, and that the definitions provide invaluable ed-
ucational material for those users. Note that the scale nomen-
clature of the blindsnake median dorsal series referred to by the 
authors (prefrontal-frontal-interparietal) is inconsistent with re-
cent taxonomic work on the group, which refers to the series as 
frontal-postfrontal-interparietal (Shea 2015; Ellis 2016; Ellis et al. 
2017) adopted from Wallach (2003). Although this doesn’t affect 
use of the book, it may lead to confusion if used with other ref-
erence material or species descriptions. The fifth section of the 
book is the Introduction, which provides a brief introduction to 
Australian reptiles and their habitats, followed by five pages of 
photos with examples of habitats commonly referred to in the 
text. Although not exhaustive, they provide sufficient detail to as-
sist as a point of reference if needed.

Following the introductory sections are the species profiles, 
which dominate the book. Profiles are presented by family in 22 
parts, with families organized taxonomically followed by genera 
and species listed alphabetically within each. Each family is in-
troduced with a page of text describing the family, including the 
number of species, distinguishing features of genera or species, 
relevant natural history, and ecological or behavioral information; 
a full-page image on the facing page often depicts the species in 
a natural behavioral pose. Genera are highlighted with the word 
“Genus” in a larger bold font (sometimes generic common names 

are provided before the genus), followed by a brief description of 
the genus, often limited to key morphological characteristics with 
key diagnostics bolded, thus allowing users to easily identify key 
take-away information. This is followed by a short Notes section 
with general information on habitat, behavior, or ecology, and a 
See Also section listing closely related or similar-looking genera. 
Some genera are also accompanied by small line drawings detail-
ing diagnostic characteristics of the genus or species within, e.g., 
Strophurus (p. 114) and Anilios (p. 478). All genera and associated 
text are on a single page, often with at least one species profile 
preceding it on the same page. One exception is Carlia, which 
commences on p.194 with three lines of text with the remaining 8 
lines on p. 196. This creates for awkward reading and would have 
been more useful if all the text was moved to p. 196 as was done 
for other genera, e.g., Cryptoblepharus (p. 214). 

If you have the fourth edition, the new and updated species 
profiles are the main reason you want to buy the book. While 
some information and photos remain the same as in previous 
editions, there are noticeable minor revisions to the descriptive 
text, distribution maps, and photographs. Species profiles are 
arranged alphabetically with text and distribution maps on the 
left (even numbered pages) and photographs on the facing page. 
The species profiles are generally neatly positioned throughout, 
with no more than six individual species profiles per page. How-
ever, three species occur over two pages, Carlia gracilis (pp. 196 + 
198), Morelia spilota (pp. 506 + 508), and Demansia rimacola (pp. 
548 + 550). Due to the quantity of text in the M. spilota profile, 
this was unavoidable due to the number of subspecies. Moving 
all text to a single page would have resulted in nearly two-thirds 
of a page of empty space. As there is a substantial quantity of 
text on both pages, this is not a noticeable problem. In compari-
son, Carlia gracilis and Demansia rimacola, with relatively small 
species profiles split over two pages, creates a disconnect for the 
user; both could have been moved to the following page without 
leaving much empty space. 

Each species profile is headed with the species’ common 
name in bold followed by the genus and species in the same 
sized non-bolded text. The application of common names for all 
species is a noticeable feature of the fifth edition; the inclusion 
of a common name for all species is a nice addition for some us-
ers. The carapace length (CL, for turtles) or snout–vent and total 
lengths (SVL, TL for lizards and snakes) is presented, with mea-
surements usually referring to average adult lengths. There is in-
consistent use of SVL or TL for some groups, which is explained 
in the How to Use This Book section (p. 10) where the authors 
note “Because many lizards lose and re-grow their tails, they are 
measured by snout–vent length (SVL)” and “Goannas, snakes 
and crocodiles rarely lose their tails, so their sizes are given as 
total length (TL).” Interestingly, SVL is presented for agamids, 
although these species rarely lose their tails. Although this mer-
istic data is valuable, it would probably be better placed in the 
description text. One change that would be of great value would 
be the addition of generic and specific authorities following the 
Latin name in each profile. 

Following the species header is a succinct description of the 
species with key diagnostics in bold to highlight primary diag-
nostic characters. This descriptive text is undoubtedly the most 
important part of the species profile, and the authors do not 
disappoint in providing the required information in an easy to 
read format. Although description texts for individual species are 
rather short, they are well written and provide sufficient informa-
tion to diagnose a species and confirm identification by referring 
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to the complete descriptive text for the species. While the authors 
have omitted some morphological information such as ventral 
scale counts (or ranges) for snakes, excluding this information is 
a minor drawback. Though this isn’t always a valuable diagnostic 
in the field, it would be extremely valuable to have on hand for 
some situations. Where subspecies occur, a succinct description 
is provided for each subspecies. The descriptive information is 
followed by a short Notes section detailing information on habi-
tat preferences, including broad habitat and, where applicable, 
specific microhabitats, in addition to overall distribution and 
key localities. For some species, additional information on natu-
ral history or behavior is provided, presumably where informa-
tion is notable and space permits. Lastly, a See Also heading lists 
closely related or similar species. A Status section lists the rel-
evant conservation status under federal and/or state legislation 
or the IUCN Red List of Threatened Species. Despite the large 
quantity of text, the book is free of mistakes, with no obvious 
spelling or grammatical errors. 

Some species accounts are accompanied by small line draw-
ings detailing diagnostic characteristics, often distinguished by 
“(fig)” following the diagnostic in the descriptive text. For ex-
ample, Lerista bipes is accompanied with a line drawing high-
lighting the diagnostic “2 supraocular scales contacting frontal 
scale” referred to in the text; this provides a visual example of the 
diagnostic and is very useful to the user. Supplementary figures 
would no doubt be extremely time consuming to develop, but 
would be a welcome addition to certain species accounts, such 
as in the Typhlopidae, where the majority of diagnostics for these 
species refer to head scalation.

Each species profile is accompanied by a small distribution 
map with the species distribution presented as rounded poly-
gons or blobs displayed over an outline of Australia with state 
borders. The distribution maps are small, each only measuring 
approximately 2 × 2 cm, but their placement on the same page 
as text descriptions means that all information is on a single 
opened page. For species only known from a small distribu-
tion, a bolded arrow is used to indicate the range, particularly 
for species known from one or few specimens over a very small 
area, such as Ctenotus zasticus (p. 278) or Anilios zonula (p. 496); 
question marks are used sparingly where occurrence is poorly 
defined or unknown. This map style is handy for quick reference, 
but can present misleading distributional information. However, 
the use of polygon distribution maps is more than sufficient for 
the size of the maps and overall purpose of the book. The size 
of these maps leaves little room for changes or improvements, 
but for the majority of species, the maps provide a clear enough 
representation of the species’ distribution.

One of the most impressive aspects of the fifth edition is the 
photographs. Photographs of all species are presented on pages 
opposing text descriptions and are often of exceptional quality. 
They generally depict the species in a typical “field guide” shot 
showing the whole individual on a natural background. Each 
species is represented by at least one photo with multiples for 
others showing geographical variation, such as Ctenotus robust-
us (p. 265), or sexual differences, such as for some Carlia species. 
Photo size and arrangement varies depending on the number 
of species and images, and captions are usually nicely aligned 
avoiding any confusion as to which photo they refer to. Due to 
the compact size of the book and number of species covered, 
photographs are often rather small; however, despite this limi-
tation, there is generally no loss in the image quality and some 
descriptive information referred to in the text can be observed 

for many species. The text of the caption for Demansia flagellatio 
(p. 547) appears to be misaligned with the “Lawn” of “Lawn Hill” 
floating off to the left of the rest of the text, but this was the only 
misalignment of its kind observed. With the exception of that 
horrible back kink in the odd Diplodactylus species, which pho-
tographers know too well (but see D. hilli, p. 89, or D. laevis, p. 91, 
for those who don’t) or the weird focus of the Strophurus wilsoni 
(p. 123), a majority of the photos are of a very high standard. 

The authors have done a fantastic job of selecting photo-
graphs to best represent the species. A quick look at previous 
editions will reveal that numerous photographs are updated 
and improved. A notable feature of the fifth edition is a photo-
graph accompanying every species profile, which is a welcome 
addition to the book. For several species with no known photo-
graphs in life (affecting 14 species), a photograph of the holotype 
specimen is provided. Having images depicting all species is a 
massive feat by the authors, and minor imperfections in images 
should not detract from this accomplishment. 

A few words on taxonomy. The authors appear to have ac-
cepted the new species described by Rabosky et al. (2014), 
Ctenotus superciliaris (p. 274), but disregard the synonymy of 
C. brachyonyx (p. 232), C. fallens (p. 240), C. helenae (p. 244), C. 
saxatilis (p. 266), or C. severus (p. 270) with C. inornatus (p. 248) 
in the same paper, although the authors state in the notes of the 
last species that genetic evidence indicates a very close relation-
ship among the species and that the existing taxonomy of the 
complex may require change. This appears to be where the dis-
crepancy originated in the total number of species referred to in 
the Preface and family introductory text.

It was disappointing to see the name Acanthophis lancast-
eri used instead of A. cryptamydros for the Kimberley popula-
tion previously referred to as A. praelongus. I must acknowledge 
a conflict of interest as a co-author of A. cryptamydros, but the 
name A. lancasteri was simply applied to the Kimberley popu-
lation “just in case” it turned out to be a new species, a trade-
mark taxonomic vandal maneuver. This poorly attributed name 
has largely been treated as a nomen nudum and not used in the 
literature since its description, and the validity of the name has 
been debated due to the slap-dash nature of the description. In 
addition, there is ambiguity in relevant parts of the Code of Zoo-
logical Nomenclature that may apply here. For many, the name 
is considered a nomen nudum, but others considered it valid as 
it meets the minimum requirements of the Code. The validity 
and use of some names, particularly by taxonomic vandals, have 
become key points in sometimes-heated discussion, which the 
authors subtly acknowledge in the Preface. Using scientifically 
invalid names in field guides can have significant implications 
by putting erroneous taxonomic names into common usage; us-
ing names published in peer-reviewed journals with taxonomic 
evidence should be the absolute benchmark for acceptance in 
field guides. The use of A. lancasteri is another example of the 
lingering problem of taxonomic vandalism in Australian herpe-
tology and again highlights the need to put a stop to recognizing 
poor nomenclatural and taxonomic works or making compro-
mises to recognize them. 

Following all the species accounts is an Appendix (p. 618) 
containing a single species, Gehyra einasleighensis, which was 
only described in the lead up to printing of the book and didn’t 
make the final cut to be incorporated into the main text. A reader 
naturally wants the book it to be as up to date as possible, but 
the Appendix feels as if it’s tacked on, which it is essentially, and 
is likely to be missed or forgotten by many users. Following the 
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Appendix, the fifth edition closes with a Selected Reading list 
providing a list of key publications recommended by the au-
thors, as well as some newer publications that are unlikely to be 
widely referenced in other texts, along with an Index to Scientific 
Names and Index to Common Names. While an exhaustive refer-
ence list would likely make the book unwieldy, the authors’ deci-
sion to include a selection of material is a good way to identify 
key references for those wishing to look for further information. 
The lists also act as a great quick reference list for any new taxo-
nomic works published since the previous edition. 

One notable omission from the fifth edition is any informa-
tion on first aid for snakebite. Although this is often included in 
other field guides, it is noticeably absent from all previous edi-
tions. This is something I believe is a necessity for any field guide 
that covers venomous species, and the fifth edition could have 
easily been complemented with a page or two covering basic first 
aid for snakebites along with appropriate illustrations. I hope 
this small addition will be incorporated into future editions.

One complaint that has been heard regarding A Complete 
Guide to Reptiles of Australia is the lack of dichotomous keys. 
Although beneficial, such keys aren’t always necessary in a field 
guide and potentially can consume a substantial amount of 
space, especially if you’re dealing with >1000 species. The com-
pact size is perfect for field use, and inclusion of non-essential 
material would increase size and weight of the book, making 
it less practical for the field. If you really want keys, there are a 
number of smaller, regional field guides that cover fewer species. 

The biggest issue that plagues any field guide is currency, 
with most becoming out-of-date soon after publication. Austra-
lia’s rich reptile diversity is a product of the continual growth in 
the number of new species described or resurrected from syn-
onymy, and maintaining an updated field guide is not an easy 
task. Sadly, the inevitable has occurred and the fifth edition has 
already fallen behind, as of late September 2017, six new species 
descriptions and three species resurrections and/or redescrip-
tions have appeared. Since publication, the following changes 
have occurred: two new blindsnakes described (Anilios systenos 
and A. obtusifrons) and one redescribed (A. leptosoma) (Ellis et al. 
2017); two new Ctenotus described (C. rhabdotus and C. pallaso-
tus) and two redescribed (C. duricola and C. piankai) (Rabosky 
et al. 2017); two new Carlia described (C. isostricantha and C. in-
sularis) (Afonso Silva et al. 2017); resurrection and redescription 
of Lerista miopus and redescription of L. lineopunctulata (Amey 
and Edwards 2017). Despite a few minor exclusions because of 
unavoidable post publication taxonomic work, the book is cur-
rent for a large majority of species. 

Overall, the fifth edition of A Complete Guide to Reptiles of 
Australia is beautifully presented and designed in a very user-
friendly format, with accurate and useful information that is 
often more than sufficient for the reader to reliably verify an 
identification. The authors’ commitment and dedication to the 
fifth edition cannot be overstated, and as a result they have pro-
duced yet another invaluable resource for anyone interested in 
Australian reptiles. The book’s significant contribution to Austra-
lian herpetology overshadows its few possible weak points, and 
should not detract from its value and appeal to almost any user. 
Although still a large book, a reader no doubt will be able to open 
it to a desired section with ease. It is in its ease of use in identifica-
tion that the authors have achieved their purpose as stated in the 
Preface. However, I consider the book’s greatest value to be the 
influence it is likely to have on up-and-coming herpetologists. 
For anyone who researches or studies any aspect of Australian 

reptiles, or has even the slightest interest in them, this book is a 
‘must have’ that will not disappoint. For bibliophiles, there’s no 
point telling you to go out and buy a copy, as you should already 
have it; this book is essential to any library containing Australian 
herpetological literature. 
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 Interest in the history of herpetology 
and its more well-known and scientifically 
oriented participants has increased greatly 
in the last decade. The publication of Adler’s 
four-volume Contributions to the History of 
Herpetology by SSAR and the journal Bibliotheca Herpetologi-
ca have added greatly to our understanding of the origins and 
development of our science. Most historical biographies have 
focused on the professional scientists and a few gifted non-sci-
entists who have contributed to the scientific understanding of 
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amphibians and reptiles, rather than the eccentricities of those 
persons. Fewer still have written about the amateurs and show-
men (and women) of herpetology. It would seem that there is a 
wealth of material available.
 If anyone ever doubted that a certain segment of Australian 
society is slightly crazy (no offense), Historical Snakeys will put 
that notion to rest. John Cann has assembled a masterful sum-
mary of the characters associated through the years with snake 
hunting, shows, wildlife parks, and others who have chased Aus-
tralian snakes because of their fascination with so many of the 
continent’s dangerous serpents. This fascination, I might add, 
often was fatal. The book is the result of the author’s own fasci-
nation with these odd characters, as it is based on his more than 
20-year search throughout Australia to catalogue its “snake man” 
history. It is not coincidental that Cann should have such a fas-
cination, as his family operated the La Perouse Snake Show for 
91 years (1919–2010). It seems unlikely that no one else could, or 
would, put together such a fascinating book.
 Historical Snakeys has a brief introduction, followed by a 
chapter entitled “Snakes Alive.” This short chapter covers the 
history of Cann’s 1986 book by the same title. The bulk of the 
book (pp. 9–285) covers 43 individual “snake men” and women 
from the mid-1800s to 2010. Some of the write-ups are short and 
anecdotal, but others are quite extensive. A few names will be 
familiar to academic herpetologists (Graeme Gow, Eric Worrell, 
and Cann, of course), but few individuals outside of Australia 
likely have ever heard of most of those covered, and likely most 
Australians haven’t either. There are literally hundreds (> 700) 
of color and black-and-white illustrations—snake handlers, 
snakes, posters, newspaper and magazine articles, letters and 
other correspondence, park logos, billboards, cartoons, snake oil 
cans, Aboriginal art, and stamps, to name some. However, it is 
the wealth of historical photographs of these individuals in ac-
tion that holds the reader’s attention, and frequently begs the 
question “Were they out of their mind?” Not all the “snake men” 
were entertainers; some collected venom for medical research or 
invented their own cures for snakebite, whereas others factored 
in educational information into their shows. Still others were just 
plain weird, like Tomahawk Joe and Rinaldo. Taken together, His-
torical Snakeys provides a glimpse into the real lives of some of 
the most unusual people ever to go into the field hunting snakes.
 Toward the end of the book is a section entitled “Miscella-
neous” (pp. 286–316). The first part contains more photographs 
with short captions, mostly individual scans of unusual men and 
women, advertisements, zoo photographs, or others of historical 
interest (e.g., p. 291: “A day’s slaughter at the Barmah Swamps on 
the edge of the Murray River, 1906”; I counted > 75 snakes draped 
on a fence). This mostly photographic section covers individuals 
about whom little is known, or one-of-a-kind photos from maga-
zines or other sources. It is followed by information on death by 
snake bite in Australia (surprisingly small numbers, considering 
the number of venomous snakes Down Under; note the deaths 
of 22 snake handlers), photos of different snakebite kits, medi-
cines and antidotes, and photographs of the La Perouse Museum 
showing some of the dioramas and historical exhibits.
 Historical Snakeys is far more than an entertaining book. 
It provides a glimpse into an exciting but little-known facet of 
Australia’s past, one that persists today only in tightly-regulated 
wildlife parks. John Cann may be known mostly for his work on 
Australian turtles, but herpetologists throughout the world owe 
him a debt for bringing to life a most unusual aspect of herpeto-
logical history.
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The last two decades have resulted in 
an explosion in the number of guides to re-
gional herpetofaunas (or some taxonomic 
subsection of the herpetofauna). Do we 
really need another book in this increas-
ingly crowded genre? If people simply wanted to identify snake 
species, another book is probably not needed, but many people 
want more than the name of a species they observe; they want 
a guide to the natural history of snakes. Traditional field guides 
(e.g., Powell et al. 2016) have little information on natural history 
of snakes and more detailed books (e.g., Ernst and Ernst 2003) 
are expensive and written in a scholarly fashion that is inacces-
sible to many laypeople. Snakes of the Eastern United States is an 
attractive and affordable book that can be enjoyed by a diverse 
audience and admirably fills the need for a guide to the natural 
history of the snakes.

Snakes of the Eastern United States is largely an expanded 
and updated version of Snakes of the Southeast (Gibbons and 
Dorcas 2005). Gibbons added information for approximately ten 
northern species and doubled the geographic range covered by 
the book. Some of the accounts for species that are endemic to 
the southeastern United States are virtually unchanged from the 
accounts in its predecessor except that new photographs have 
been included. Other species accounts were extensively expand-
ed to include information on northern subspecies. 

The book is visually impressive. Almost every page has one 
or two large, high resolution, color photographs. With over 380 
photographs, each of the species covered appears in about six 
images. The images have been carefully selected to show head, 
dorsal, and ventral aspects of each species. Many photographs 
also show the species in natural postures in their typical habitat. 
More than 100 photographs illustrate key behaviors, including 
mating, male-male combat, burrowing, climbing, swimming, 
prey consumption, attending eggs or neonates, and a host of 
defensive behaviors. It is fascinating to see this diversity of im-
portant behaviors so well documented. These outstanding pho-
tographs keep a reader’s attention and provide rich material for 
thinking about natural history. 

The book’s first 44 pages are devoted to an introductory sec-
tion that covers snake biology, including morphology, feeding, 
reproduction, defense, locomotion, and thermal biology. The 
book’s final section on humans and snakes provides some inter-
esting tables that detail the number of snake species found in 
each state and the species that are most common in 25 major 
urban areas. It also includes brief sections on pet snakes, snake 
conservation, and herpetology as a profession. The book shows 
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several photographs of children, all boys, enjoying searching and 
interacting with snakes. This gender bias is largely offset by the 
fact that all three adult herpetologists shown conducting snake 
research are women. The discussion of people-snake interac-
tions will be interesting to broad audiences.

Species accounts comprise the bulk of the book. These ac-
counts give a brief description of the species including the ap-
pearance of young as well as information on distribution, habi-
tat, feeding, behavior, activity patterns, reproduction, predators, 
and defense. Conservation messages are infused throughout 
the book, as each species account has a section on conserva-
tion. Each account includes a “what’s in a name” section where 
Gibbons gives a brief historical view of the taxonomy of a spe-
cies and states the meaning of generic, specific, and subspecific 
epithets. This section can get rather long for taxa with several 
subspecies and is unlikely to hold the interest of most people. 
Geographic distributions are displayed in shaded maps that do 
a good job of showing where each species or subspecies is likely 
to be found. Unfortunately, similarities in the muted colors used 
to denote different subspecies sometimes make it a little difficult 
to determine which subspecies occurs in which portion of the 
species’ range.

It is clear from the species accounts that this book is not an 
identification guide for snakes. There are no dichotomous keys 
to species and the accounts do not focus on critical morpho-
logical traits that can be used for identification. There are often 
discussions of similar species in species accounts, but there are 
some omissions in this regard. It is likely that people relying 
solely on this book would confuse superficially similar species 
like Coluber constrictor, Pantherophis alleghaniensis, and Dry-
marchon couperi. The numerous photographs will help alleviate 
this issue since most laypeople prefer to use picture-matching 
technique rather than a text- or key-guided approach to species 
identification. 

Professional herpetologists may disagree with several as-
pects of this book, including its taxonomic approach. Rather 
than being arranged in taxonomic order, the species accounts 
are grouped into several broad categories (e.g., small terrestrial 
snakes, midsized terrestrial snakes, watersnakes). This arrange-
ment makes it easy for the laymen to find the appropriate sec-
tion for a snake they observed but it leads to some odd situa-
tions, including splitting Thamnophis species into the small and 
midsized terrestrial snake sections. Herpetologists are likely to 
also take issue with some of the nomenclature choices made by 
Gibbons. He clearly states his preferences in the introduction 
stating he sees “no compelling reason to insist on strict usage of 
a common name for any snake so long as it is clear what spe-
cies is being referred to…” and that “forced usage of common 
names often detract from regional cultural heritage and can re-
sult in new nontraditional names that confuse laypeople.” He 
also does not conform to standardized Latin names for snakes 
(Crother 2012). Gibbons retains some older Latin names (e.g., 
Regina alleni rather than Liodytes alleni and Pantherophis ob-
soletus rather than Pantherophis alleghaniensis), but discusses 
recent taxonomic revisions in the “what’s in a name” section of 
the species account.

The book has been successfully designed to appeal to broad 
audiences. Scientific terms like endemic and hemipenis are clear-
ly defined when first used in the text and are also in a glossary at 
the back of the book. Snakes of the Eastern United States can be 
enjoyed by young children who can barely read (given the parade 
of beautiful and interesting photographs) as well as adults with 

significant natural history training who can read about behaviors 
and morphological traits that they may have never before consid-
ered. This would be a wonderful book to give a youngster living in 
the eastern United States with an interest in natural history. 
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If you are interested in the biology of 
teeth—structure, function, development, 
evolution—and especially their within- 
and across-clade variation, this volume by 
Berkovitz and Shellis is for you. It is a picto-
rial overview of teeth, sensu lato, in fishes, 
amphibians, and reptiles. Its content is mostly clade-based re-
views, including a chapter on cyclostomes (4 pp.), two on Chon-
drichthyes (one on sharks [23 pp.], one on rays and chimaeras 
[32 pp.]), one on Osteichthyes (68 pp.), one about Amphibia (38 
pp.), and three on reptiles (one each on tuatara and lizards [48 
pp.}, snakes [23 pp.], and crocodilians [9 pp.]). In addition, there 
are four chapters that feature brief discussions of tooth forma-
tion (which includes 3 pp. on mouse tooth development and one 
on non-mammalian vertebrates—more about this below), tooth 
replacement and ontogeny (including 12 pp. on tooth replace-
ment patterns in the four major clades), dentine and dental pulp, 
and enameloid and enamel, for a total of 12 chapters. These page 
counts give a clue regarding the coverage given in the book. Each 
chapter is followed by a list of references, some by lists of further 
reading, and a few by lists of online resources. All are useful, but 
they are limited indicators of the wealth of research that has been 
done on teeth in the various groups. However, the presentations 
will serve to stimulate the interested reader to follow up and to 
explore the literature further to pursue ideas.

As the authors state in their preface, the majority of the vol-
ume is devoted to descriptions of the extensive morphological 
diversity of dentitions and the relationship of that diversity to 
function. The former goal is reached quite effectively; the latter 
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far less so, because of the brevity and unevenness of treatment of 
the various taxa. The photos of teeth are wonderful—most are in 
color, the majority are side views of dried skulls or jaws so whole 
dentitions (or halves of them) can be examined and compared, 
with some photos of whole heads, individual teeth, and finer 
structure and development. Whole specimen macrophotogra-
phy, CT scans, and histological and electron microscopical pho-
tomicrographs are well utilized. The book is effectively a coffee-
table volume for tooth aficionados!! The textual comments are 
relatively sparse, but one’s own knowledge base and imagination 
allow much pondering about how and why the remarkable di-
versity of dentitions came into being and persists. The breadth of 
coverage is highly variable, both taxonomically and morphologi-
cally. One might think that one’s favorite taxonomic group gets 
short shrift, but it’s the overall variation that the authors seek to 
ponder. 

Some aspects of the book are a bit frustrating, but so much is 
there that I try to dispel that and enjoy all the information that 
can be gained. At the same time, I am struck by a number of as-
pects of uneven coverage, and of the selection of the literature 
cited. The table of contents is at best a general guide. It is largely 
a list of the taxa included, but some chapters use orders and 
families, other only families, and none list genera. It would have 
been useful to have included a recent tree of non-mammalian 
vertebrates that is complete at, say, the levels of orders and per-
haps families, so that one could assess what is, and what is not, 
included (for comparative purposes), and that also illustrates for 
each family the genera that are represented. 

For many taxa, different styles of photographs are used. As 
noted above, most are of whole-specimen side views of heads 
that have the dentition exposed; in addition, some are of cleared 
and stained specimens, some are CT scans (all ten named fami-
lies of caecilians are represented by beautiful scans of the right 
side of the skull with dentition in place, so effective comparisons 
can be made, but at the same time, other information [available 
in the literature] is not represented as it is for other taxa). Illus-
trations of single teeth, and of internal structure, tissue- and cell 
level organization are presented for some taxa, but not most, 
even though the literature exists. Because of the scantiness of de-
scriptions of these and their somewhat random representation, 
some kinds of comparisons are limited. The last four chapters 
on general aspects of tooth biology seem particularly uneven 
treatments. In part, this is a consequence of the fast pace of new 
research that utilizes the tools of molecular genetics, as the au-
thors indicate in their preface. The topic headings within each 
chapter present a good vocabulary to guide searches of more re-
cent literature.

Of course, a huge body of literature exists, and no one treat-
ment can more than survey it, but a consistency of treatment is 
limited by not having a set of general features discussed for each 
taxon (or major group), and then a description of selected specific 
and/or unusual features. Comparative analysis would thereby be 
better facilitated. Selection of the literature cited seems uneven, 
too, in both the clade-based and the descriptive chapters. For 
example, in the chapter on tooth replacement, following a dis-
cussion of the Zahnreihen theory, several other pattern analyses, 
including Osborn’s stage-setting work on patterns in squamates, 
are presented (mostly debunking, or at least altering, the Zahn-
reihen notion), but not the one I consider most influential and 
thought-provoking, his paper on fields vs. clones (Osborn 1978). 
The chapter on tooth development includes more information 
about mouse teeth than those of non-mammalian vertebrates, 

but that is probably a consequence of the immediacy of the in-
creased research on teeth in the latter. Because of the size of the 
volume and its overall coverage, I would have been satisfied by 
just a few sentences in the preface in which the authors explain 
their approach to taxon, photograph, and literature selection.

This volume is of interest for another reason—it harkens to 
the nature and quality of the kinds of techniques that are becom-
ing available, and that will alter the way we examine teeth, jaws, 
their associations, and many other elements of structure. In par-
ticular, non-invasive C-T scanning in all of its capacities is dra-
matically changing how we look at morphology. For example, the 
beautiful scans of caecilian skulls, side views of whole skulls that 
allow focus on tooth crown morphology, are but one approach. 
The ability to rotate the images, to visualize different planes 
and the “insides” of teeth and bones, and the capacity to stain 
structures so that muscles, nerves, and mucosae can be viewed 
as components of organisms will change both the data that we 
can gather and the kinds of questions we will ask. Similarly, the 
fast-moving application of molecular genetics to understanding 
the development and evolution of teeth, and how variation and 
plasticity come about, offers major new insights into tooth biol-
ogy. For a biologist interested in teeth—their comparative mor-
phology, their development, their roles in feeding (and fighting, 
and other behaviors)—the beautiful volume by Berkovitz and 
Shellis will serve as a point of departure for developing new 
questions, insights, and ideas about teeth. Those questions can 
be dealt with by applying new (and “traditional”) techniques, but 
the ideas have to come first, and can be facilitated by thoughtful 
study of this volume.
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Alabama is ranked among the top 
five eastern U.S. states for its exceptional 
biodiversity, particularly for freshwater 
fauna (Stein 2002). Hence, the recently 
updated book on Alabama Wildlife, Vol-
ume 5, edited by Ericha Shelton-Nix and 
published in cooperation with the Alabama Department of Con-
servation and Natural Resources (ADCNR), represents a major 
undertaking and is a useful reference for those seeking current 
information on the conservation status of Alabama’s wildlife. 



Herpetological Review 48(4), 2017

880880     BOOK REVIEWS

This updated review of the biology, status, and distribution of the 
state’s wildlife is presented in a single volume, with many color 
photos and species distribution maps. The book covers fresh-
water snails and mussels, crayfish (a new addition to Volume 5), 
fishes, amphibians and reptiles, birds, and mammals. The vol-
ume is reasonably priced for a hardcover volume of this length.

The Preface provides background on the book series, which 
arose from the 2002 Second Alabama Nongame Wildlife Con-
ference by ADCNR and led to the publication of the original 
Alabama Wildlife books, published as four separate volumes in 
2004 (Mirarchi et al. 2004a; Mirarchi et al. 2004b; Miarchi 2004a; 
Mirarchi 2004b). The new book includes all taxa in a single vol-
ume and contains new and updated information from the Third 
Alabama Nongame Wildlife Conference held in 2012. The criteria 
for conservation status designations (Priority 1-5, in order of de-
creasing conservation concern) are outlined in the Preface. 

The Preface is followed by a series of maps showing Alabama 
counties, major rivers and river basins, Environmental Protec-
tion Agency (EPA) ecoregions, and maps depicting the symbols 
used for aquatic and terrestrial range maps, all of which are use-
ful for those unfamiliar with Alabama’s diverse geography. The 
imperiled species information is presented by major taxonomic 
group: freshwater snails, mussels, crayfishes, fishes, amphibians 
and reptiles, birds, and mammals. The book also contains a glos-
sary of terms, which I found useful, and lastly, a brief biography 
of the editor.

Each of the taxonomic sections includes an introduction by 
the 2012 taxa committee chairperson, a list of 2012 committee 
members, authors, and their affiliations, a “Checklist” of all spe-
cies, followed by individual species accounts. It is worth noting 
that individual species accounts are provided only for newly 
added Priority 1 and 2 species and updated sections from the 2002 
species accounts and/or specific management recommendations 
that required updates. This is mentioned toward the end of the 
Preface, but I missed it the first time through and was very con-
fused by apparent inconsistencies in content. A “Watchlist” of 
species of moderate conservation concern and References Cited 
are included at the end of each section.

The introduction sections for each respective taxonomic 
group provide meaningful background on the status assess-
ment process, enumerate species and make note of nomencla-
tural changes. These sections also summarize changes in status 
of individual species from the 2002 Nongame Symposium and 
discuss broad threats to conservation of particular taxa, such 
as concern over commercial harvest of turtles for food and the 
pet trade. The Checklist that follows includes the common and 
scientific name for each species along with a short summary of 
the state of knowledge for the species, e.g., if it is poorly known, 
rare but locally common, etc. The checklist also includes infor-
mation on the species distribution and conservation status (i.e., 
Highest, High, Moderate, Low and Lowest). I assume the terms 
used to describe the conservation status correspond to Priority 
1-5 designations as defined in the preface of the book, but this 
inconsistency was somewhat confusing.

The complete species accounts (presumably for newly in-
cluded species in the 2017 volume) include a photo of the spe-
cies, range map, and a written description of the distribution. 
Accounts also include a description of the species, habitat, life 
history and ecology, the basis for status classification, and man-
agement recommendations. These accounts contain very use-
ful information and are the substance of the book. However, 
because only new or updated information is provided in this 

volume many accounts are incomplete (e.g., the account for Al-
abama shad on p. 161, consists only of management recommen-
dations). Apparently, the four earlier volumes are needed to have 
complete information for all Priority species! I do not have cop-
ies of these volumes, although a quick on-line search confirmed 
that they are still available through vendors, including Amazon.
com. Also, one should note that in the original series, Volumes 
1–4 are cited as Mirarchi (2002) in the Preface with no full cita-
tion provided, but I believe all four volumes were published in 
2004 (Mirarchi et al. 2004a; Mirarchi et al. 2004b; Miarchi 2004a; 
Mirarchi 2004b). It is hard to imagine sorting through the new 
and original volumes to get the full species account. Some of my 
comments on the individual taxon sections below reflect this 
shortcoming of the 2017 volume.

Photographs are lacking for many of the Priority 1 gastro-
pod and bivalve species, although detailed descriptions with 
citations are provided for most. The terminology in the species 
descriptions is very technical and the section would benefit by 
having a generalized diagram similar to the one provided for 
crayfishes. However, I found the book’s glossary section helpful 
in interpreting these. The accounts for several species, e.g., the 
Anthony Riversnail (p. 23) and Ring Pink (p. 59), lack both photo-
graphs and a description, which clearly limits the utility of these 
accounts for most readers. 

The crayfish section is among the most complete because 
this group is new to the 2017 volume. The crayfish fauna was too 
poorly known to be adequately represented in the 2004 volume. 
The introduction to this section highlights the fact that Alabama 
is the center of global crayfish diversity with at least 84 species 
(and several undescribed forms). I found it encouraging that 
so much work has been done between publication of the 2004 
volume and the current book to produce the level of detailed 
information for this faunal group. The generalized diagram of a 
crayfish is quite useful in interpreting the species descriptions. 
The photos in this section are spectacular!

The checklist for fishes of Alabama includes a remarkable 
347 freshwater, estuarine, and marine species that occur in the 
Mobile Delta. The introduction of this section includes a table 
summarizing changes in the conservation designations from 
2002 to 2012. Several of the species accounts just include the 
management recommendations section, e.g., Alabama Stur-
geon, Alabama Shad, and Blue Shiner (pp. 160–161). Some of the 
material covered under this heading is related to the distribution 
and reasons for decline. It is not clear what happened here, but 
for species that lack even a photo or distribution map, just listing 
management recommendations is insufficient. 

I found the amphibian and reptile species accounts to be 
very comprehensive, although I was disappointed not to see 
photographs or individual range maps for most species. The ac-
counts in this section consistently include detailed descriptions 
of the species with appropriate citations, a written description 
of the range-wide distribution, habitat, life history and ecology, 
basis for status classification, and management recommenda-
tions. But only a few accounts had range maps and these lacked 
a legend, so I had to go back to introductory section of the book 
to interpret color codes. I did notice that a species account for 
the southern hognose snake, which is listed as a Priority 1 spe-
cies, is not provided. 

The introduction to the bird section includes interesting 
background information on the role of Alabama’s Compre-
hensive Wildlife Conservation Strategy in securing funds for 
projects that benefit bird species of conservation concern. The 
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introduction also describes the committee’s approach to updat-
ing information on the 255 priority bird species in the state. As 
the bird committee chair acknowledges, the availability of data 
from programs such as Partners in Flight, the U.S. Geological 
Survey’s Breeding Bird Surveys, and the Alabama Bird Atlas, al-
lowed for more detailed species accounts for this section than 
those provided for the other taxa, especially invertebrates and 
fishes. Although only a few photos and range maps were includ-
ed, the accounts had excellent species descriptions, information 
on the habitat, life history and ecology, basis for status classifica-
tions, and detailed management recommendations. One excep-
tion was Bachman’s Sparrow, for which only habitat information 
was provided.

The Checklist for the mammal section of the book provides 
more detailed information than that of the other taxa, but again I 
was disappointed with inconsistencies in content for the Priority 
species accounts. For example, only the distribution is listed for 
species like the Alabama and Perdido Key Beach Mouse (p. 332), 
and only the basis for the status classification for the Southeast-
ern Myotis (p. 333). 

The target audience for the book is not explicitly stated in the 
Preface, although the editor mentions that the book is the basis 
for a 2015 revision to Alabama’s State Wildlife Action Plan, which 
is under review by the U.S. Fish and Wildlife Service. I believe the 
book meets this need, but it could have served a much broader 
audience if it included more than just new and updated infor-
mation. The checklists for all taxa and the species accounts for 
crayfishes and amphibians and reptile alone probably make this 
volume worth having on your shelf. The accounts for these taxa 
provide interesting, current, and useful information. Given the 
large number of wildlife species in Alabama, and the large num-
ber of these that are of conservation concern, decision to provide 
only new or updated information is almost forgivable. Nonethe-
less, this diminishes the utility of the book. 
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Regional guides are of great use to field 
biologists owing to the locality and taxon-
specific details and maps that they provide. 
Harding and Misfud’s revision of Harding’s 
(1997) Amphibians and Reptiles of the Great 
Lakes Region is no exception. It delivers, in 
a conveniently carried format, an overview 
of the 68 species of amphibians and reptiles 
that occur within the Great Lakes Basin, a region that touches on 
eight US states and one Canadian Province. The intended audi-
ence of this book is the non-specialist, but professional herpetolo-
gists will find it useful as well. The book’s size and binding make 
for durable and easy carrying in a field pack. The binding on my 
softcover copy is sewn (an improvement over the glued binding of 
the 1997 edition) and the cover is coated to resist water damage. 
The pages, too, are slightly more durable than the earlier edition, 
and should hold up in field conditions nicely.

The book is organized into seven parts: an introduction to 
herpetology; the 68 species accounts; species of marginable or 
questionable occurrence; resources available to herpetologists; a 
list of state regulatory agencies (a new section lacking in the 1997 
edition); a glossary of 126 terms; and the index. In introducing the 
field of herpetology, the authors spend 36 pages, about a tenth 
of the book, covering topics such as classification, paleobiology, 
roles in the ecosystem, relations to humans, conservation, and 
biogeography in the context of glacial episodes. Advice on where 
to look for certain species is nicely contained in an overview of the 
different environments found within the region. Additional advice 
on observing species includes a nod to web-based Citizen Science 
initiatives such as Herpmapper (www.herpmapper.org); this rep-
resents a welcome update to the 1997 edition of this book. The 
meat of the book consists of the 68 species accounts. Each is di-
vided into six sections (Description, Confusing Species, Distribu-
tion and Status, Habitat and Ecology, Reproduction and Growth, 
and Conservation). Each account has two, and sometimes three, 
full color photos of each species, an increase of about 30% over the 
earlier edition. These images attempt to capture natural variation 
in pattern and color and sometimes include young life stages. No 
attempt is made to include similar stages for each species account, 
so larval stages are included in some accounts but not others. The 
photos are all good and some are excellent. In all cases they do a 
fine job of capturing field marks that are required for determin-
ing what species one has in hand. This is a good thing because 
the book does not include a dichotomous key. In my review copy, 
some of the photos (for example, the photo showing the striped 
and unstriped morphs of the Eastern Red-backed Salamander) 
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lack the crispness of the 1997 version. This is surprising given the 
increase in paper quality in the current edition. A needed addition 
to the photos is locality data for specimens.

I was happy to see that the 2017 edition has updated species 
numbers. My 1997 edition reports 380 species contained within 
Caudata and the 2017 edition shows 676 (my colleagues in sys-
tematics have been busy!). In a book of this scope, accuracy in 
reporting the number of species in particular groups (Orders, 
Families) is probably not especially important. Even so, I was 
surprised to uncover some odd inconsistencies. For example, for 
salamanders, frogs, snakes, and lizards, the number of species in 
families and orders track very closely to Pough et al., (2015), but 
turtles diverge from published species numbers. Pough et al. list 
341 species globally versus Harding and Misfud’s 317; within the 
Trionychidae, Pough et al. list 31 and Harding and Misfud report 
only 22 species. Other notable updates in the new edition in-
clude the species distribution maps which are greatly improved 
over the 1997 maps. Each map measures 11 × 7 cm with a 2.5 × 
3 cm inset showing the North American distribution of the focal 
taxon. The maps clearly outline the geographic boundary of the 
Great Lakes Basin overlaid with two layers: a green layer of states 
and counties and a red layer of the species range. The addition 
of county data is an excellent improvement and, in my opinion, 
is the most important revision of the current edition. It is worth 
noting that, as a researcher who suffers from “color vision de-
ficiency,” I found the choices of map colors to be quite easy to 
discern. Updated running heads on the right pages now list spe-
cies names; in the 1997 edition it was a categorical group (e.g., 
Northern Red Salamander in the revised edition vs Lungless 
Salamanders in the 1997 edition). This minor update makes it 
much easier to locate species when thumbing through the book.

Overall, updates in the 2017 edition are not extensive and I 
found them to be lacking in several cases. For example, in the 
introduction, the authors have not updated discussions of con-
servation to include the effects of invasive species (e.g., Ziemba 
et al. 2016) or pathogens (e.g., Yap et al. 2015), but instead focus 
almost entirely on habitat degradation. Likewise, when discuss-
ing the role of amphibians and reptiles in ecosystems, current 
papers pointing to their importance in carbon sequestration 
(e.g., Best et al. 2014) or to their roles nutrient transport (e.g., 
Capps et al. 2015) would have been useful. Minor issues that may 
also speak to a lack of rigor in the revision include leaving Long-
tailed Salamanders on the questionable species list (they are 

known from five Lake Erie drainage counties in Ohio; Pfingsten 
2013); overlooking the discovery of the first Asian plethodontid 
salamander (Min et al. 2005) when describing the global range of 
the Plethodontidae; stating that longevity in Eastern Red-backed 
Salamanders is unknown when recent work states otherwise 
(Leclair et al. 2006); and inconsistent review of legal protections 
of species (e.g., the protections for Wood Turtles seem to be up-
to-date, but in some cases, others do not). Despite these short-
comings, at US $24.95 for the softcover edition, this book is an 
excellent deal, and would be even without the improvements 
from the 1997 edition. If you have a field-worn version that 
needs to be replaced, I encourage you to take the opportunity 
to buy this book and give your 1997 edition to a budding herper. 
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Cumberland Island (CI) encompasses 
15,000 ha at the extreme southeastern 
corner of Georgia’s Atlantic Coast. The is-
land was set aside as a National Seashore 
in 1972, with the exception of a few small 
private inholdings in the north. To the un-
trained eye, the island is wild and virtu-
ally unspoiled and certainly picturesque, 
but to those who know it intimately, in-
cluding Carol Ruckdeschel who has lived 
there since 1973 nearly “off the grid,” the 
island embodies both the wild elements 
of its remote barrier island ecology with 
reminders of the long-term effects of hu-

man occupation. The story of this combination is recounted in 
her book.
 As Ruckdeschel says in the preface, A Natural History of Cum-
berland Island is the type of book she wished she had when she 
first came to the island. It is the result of 40 years of detailed re-
search and observations on the fauna and flora of the island. Car-
ol and Bob Shoop established the Cumberland Island Museum, 
a working museum dedicated to learning everything possible 
about the island’s biota. Joined by Bob in 1979 and until his death 
in 2003, Carol compiled (and continues to compile) detailed in-
formation on all aspects of the island’s fauna, from sea turtle and 
marine mammal strandings (with associated necropsies) along 
the seldom-visited northeastern shore, to the parasites of the 
smallest mammals and reptiles. All information reported in the 
book pertains directly to Cumberland Island, with emphasis on 
site specific and long-term temporal activity records and life his-
tory information.
 A Natural History of Cumberland Island consists of only four 
main chapters: Geology (pp. 4–19); Modifications (essentially hu-
man history and impacts, pp. 20–45); Communities (pp. 46-86); 
and Species Accounts (pp. 87–282). The species accounts cover 
freshwater fish, amphibians (19 species) and reptiles (42 species) 
(pp.93–146), birds, mammals, and feral livestock. Each species 
account includes information on identification, distribution on 
CI and adjacent islands, habitats, activity, reproduction and diet 
(when available), parasites, and status on the island. Accounts 
vary in length depending upon the amount of data collected by 
Carol and others working on CI. The accounts make no attempt 
to review the more extensive life-history literature, as each ac-
count is based solely on long-term data recorded from CI.
 Additional short sections in the book include an account of 
the collectors and naturalists who have visited the island, a series 
of short tables providing background information (e.g., sea turtle 

strandings and soil types), a list of personal correspondents, lit-
erature references (13 pp.), a plant list (19 pp.), five appendices 
listing families and common and scientific names of vertebrates 
(35 pp.), and 10 pages of appendices on vertebrate parasites (am-
phibian and reptile parasites on p. 354). The book concludes with 
a short general index and a more comprehensive index covering 
all vertebrate species. Selected black-and-white photographs of 
people and habitats are scattered throughout the book, and maps 
are interspersed as appropriate providing orientation to the ge-
ography, geology, vegetation, and human occupation of CI. 
 Naturalists and researchers will be interested in A Natural 
History of Cumberland Island Georgia because of CI’s unique po-
sition as a currently large undeveloped barrier island, coupled 
with the long-term site-specific nature of the information pro-
vided. The book provides a unique access to a dataset undoubt-
edly never to be duplicated.

Reptiles and Amphibians of North Dakota 
Sandra Johnson. 2015. North Dakota Game and Fish Department 
(https://gf.nd.gov/publications/ order). 57 pp. Booklet. Free of charge. 
No ISBN.

 Reptiles and Amphibians of North Da-
kota is a popular guide to the 12 amphib-
ians and 16 reptiles currently known from 
the state. The booklet is an updated ver-
sion of Ted Hoberg and Cully Gause’s 1992 
publication by the same name originally 
published in North Dakota Outdoors. A 
short introduction (“What is an Amphib-
ian?”; “What is a Reptile?”; “Rules and 
Regulations”) is followed by the species 
accounts. Each account includes com-
mon and scientific names, total length, 
multiple color photographs of good qual-
ity, a range map showing current distri-
bution, and a short paragraph covering basic natural history. 
Accounts also include an insert entitled “fun facts” concerning 
some interesting aspect of the species’ biology. Some accounts 
are combined when field identification would be difficult (Gray 
Treefrog with Cope’s Gray Treefrog; multiple subspecies of Tiger 
Salamanders). The turtle accounts include (presumably) average 
weights. Although there is a section entitled “Bites” in the Prairie 
Rattlesnake account, the only advice on bites is to “seek medi-
cal attention immediately.” There is no discussion of the impor-
tance of herpetofauna in nature or of conservation and threats to 
amphibians and reptiles, a disappointing omission from a state 
wildlife agency that receives federal nongame financial support 
for outreach publications. The publication can be ordered gratis 
from the NDGFD publications web site, as can a 60 x 90 cm full 
color poster.
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The Toad in Magic, Sorcery and Midwifery. 
An Occult History of the Toad in Symbolism, 
Ritual, Healing and Folk-lore
Ernst Hentges and Steve Seven. 2016. Spiritual Instinct Press, Seeland, 
Germany (https://spiritualinstinctpress.com/catalog.html).70 pp. 
Softcover. English version €25.00, Spanish version €16.00. No ISBN. 

 From the cover: “The toad has had 
a colorful and checkered history with its 
role in magic and folk lore. It has simul-
taneously been seen as midwife’s helper 
and devil’s familiar. At the same time both 
life giver and life taker. There are toad ritu-
als to protect property and livestock and 
toad spells to bring sickness and calam-
ity. Toads can be used for love charms or 
they can bewitch an enemy with their 
evil eye and even cause death.” This short 
book consists of three parts. The Introduc-
tion (10 pp.) acquaints the reader with 

the widespread recognition of toads as symbols of transforma-
tion, magic, and sorcery, particularly in relation to midwifery. 

Although toad symbolism is briefly discussed among various 
cultures, the focus of the Introduction, and indeed the entire 
book, is on Europe, particularly Germany, France, and to a lesser 
extent the British Isles, during the Middle Ages. The bulk of the 
text (pp. 11–42) is a translation of Ernst Hentges’ 1911 work Die 
Kröte; eine okkultistisch-kulturgeschichtliche Betrachtung, which 
in meticulous detail describes the bizarre beliefs of medieval Eu-
ropeans concerning this most benign of creatures. It is a tale of 
nearly unbelievable cruelty to both toads and people labeled as 
witches, enacted by superstitious (and what might be termed to-
day as psychopathic) individuals in positions of absolute author-
ity. The last part of the book (pp. 43–67) consists of Steve Seven’s 
discourse on toad symbolism, mostly framed in terms of Jungian 
psychology that ultimately has little to do with actual toads. The 
book includes a three-page bibliography. Only 100 copies were 
printed, and each is numbered and signed by Seven. Although 
there is no biology, per se, in this little book, it will be of curiosity 
to herpetologists who have an interest in the myths associated 
with the animals they study. It is also a testament as to how “wise 
man” can believe just about anything, regardless of fact, and act 
in ways that defy rational explanation.
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