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The Florida Thomas Barbour loved 
in the 1920s and 1930s no longer exists 
(Barbour 1944). He lamented the carnage 
of snakes on newly constructed paved 
roads in his time. He would be absolutely 
appalled at the carnage on US Rt. 441 
south of Gainesville over Paynes Prairie 

(Carr 1963) until it was reduced by the ecopassages constructed 
in 2000. The human population of Florida was approximately 1.5 
million in 1900 and 10 million in 1980; 28 years later (2018) it was 
21 million. Much of the state’s natural habitat has been lost as 
the human population has grown 14-fold. Although this habitat 
loss has not yet driven Florida’s native amphibians and reptiles 
to extinction, many are undergoing severe population declines. 
A few of the endemic species occur in a single habitat type that 
is severely threatened. Most, however, are generalists that are 
persisting even in degraded habitats, although many of these 
continue to decline. 

The Amphibians and Reptiles of Florida assembles much of 
the known information on the distribution and natural history 
of 219 native and established introduced species. This is the 
first publication to accomplish that since Archie Carr’s (1940) 
review of the state’s 127 species that were known at that time. 
Popular books by Bartlett and Bartlett (1999) and Ashton and 
Ashton (1981, 1985, 1988) provided introductions to Florida’s 
herpetofauna but are for a general audience. 

The lead author, Kenneth Krysko, was the collections manager 
for the herpetology collection in the Florida Museum of Natural 
History from 1999 to 2017, and currently teaches in Tampa. He 
is widely known for his work on introduced species in the state. 
Kevin Enge is an associate research scientist with the Florida 
Fish and Wildlife Conservation Commission (FFWCC) and works 
with sensitive amphibian and reptile species. Paul Moler was in 
that position until his retirement in 2006. He currently works 
on projects in South Africa and Vietnam. All three have broad 
experience with the state’s herpetofauna and are more than 
qualified to write this book. All three should have been identified 
as editors as another 33 people contributed species accounts.

The Amphibians and Reptiles of Florida was written primarily 
for amateur and professional herpetologists. This is a hefty 
book (2 kg [4.5 lbs]) with over 700 pages of text. There are full 
accounts for 57 amphibians, 98 reptiles, and 64 established 
introduced species. Short accounts were written for 15 potential 
and problematic species. All accounts contain at least one and 
as many as four color photographs of adults (eight for three 
recognized kingsnakes). Tadpoles (21) and salamander larvae 
(15) are illustrated in single plates. It is bound well enough 
to withstand considerable use. The font and layout make for 
easy reading. The organization of the book is like most state 
herpetological books with introductory chapters and species 
accounts organized alphabetically by Family and species 
followed by potential and problematic species, a glossary, 
86 pages of literature citations in small font, and an index to 
taxonomic names. The history of Florida herpetology focuses 
on the chronology of herpetologists who worked extensively 
or solely in the state, especially if they named new species. The 
authors briefly describe the geomorphological, hydrological, and 
physiographic features that support the 43 highlighted habitats, 
34 of which are illustrated in color. A short essay on the methods 
herpetologists use in the field precedes the accounts.

In the Status of Species chapter, the authors describe 
population declines and discuss several major threats, including 
habitat loss, road mortality, diseases, fire ants, feral hogs, 
introduced species, unsustainable use, and climate change 
effects. Causes of the severe declines in several species of 
amphibians and reptiles have been difficult to identify. Declining 
amphibians specifically mentioned in this chapter include 
Desmognathus auriculatus (Southern Dusky Salamander), 
Hyla andersoni (Pine Barrens Treefrog), Notophthalmus 
perstriatus (Striped Newt), Pseudacris ornata (Ornate Chorus 
Frog), and Rana capito (Gopher Frog). Reptiles mentioned are 
Drymarchon kolpobasileus (Gulf Coast Indigo Snake), Gopherus 
polyphemus (Gopher Tortoise), Heterodon platirhinos (Eastern 
Hog-nosed Snake), Heterodon simus (Southern Hog-nosed 
Snake), three species of Lampropeltis (kingsnakes), Lampropeltis 
occipitolineata (South Florida Mole Kingsnake), Plestiodon 
egregius (Mole Skink), Sceloporus woodi (Florida Scrub Lizard), 
and Tantilla oolitica (Rim Rock Crowned Snake). Most states, 
including Florida, now use the Species of Greatest Conservation 
Need classification to identify those species needing legal 
protection. Eleven species are considered threatened by the 
Florida Wildlife Commission and 14 species are listed under 
provisions of the U.S. Endangered Species Act of 1973. 

Common and scientific names follow those in Crother 
(2017) except for Rana instead of Lithobates (True Frogs) and 
Masticophis instead of Coluber for the Coachwhip. The authors 
did not use available references to justify their decisions 
(e.g., Smith and Chiszar 2006; Yuan et al. 2016). The species 
accounts contain sections on description, taxonomy, geographic 
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distribution and habitat, reproduction and development, 
diet, behavior, and conservation. The relevant information 
in these sections is consistent across accounts. Much of the 
information was derived from published literature from Florida, 
the surrounding states (Alabama and Georgia), and personal 
observations. Body sizes (metric with English conversions) are 
from Powell et al. (2016). 

Two aspects of this book make it a major contribution to the 
herpetological literature. (1) There are full species accounts for all 
of the established introduced amphibians and reptiles, most of 
which are lizards. Establishment history is summarized for each 
one. (2) The authors mapped vouchered museum specimens and 
voucher photographs from 63 collections containing 194,024 
known records, of which 53.5% are in the Florida Museum of 
Natural History. The maps are color-coded. Blue symbols are 
vouchered records prior to 1980 and red are for records from 
1980 to June 2017. Triangles are credible unvouchered records 
and squares are single county records, both segregated by the 
established time frame. 

Some errors are to be expected for a book this size. For 
example, there are 64 non-native species known to have 
established populations in the state (p. 3) but 63 in the caption 
for Fig. 1.1. The stated number of native amphibians (57), reptiles 
(98), and the addition of the non-native species give a total of 219 
species, not the 217 noted on page 1. It is correct on the outside 
back cover. Common names are not capitalized as in Crother 
(2017), a format being increasingly used by herpetologists. 
Scientific and common names are used in the accounts but 
inconsistently. Using back-to-back parentheses, e.g., … Krysko 
et al. 2016) (Fig. 1.1), is improper format. It should be written as 
… Krysko et al. 2016; Fig. 1.1). An incomplete sentence occurs on 
page 151. The plastrons of the mud and musk turtles in Figure 
4.2 are incorrectly labeled; the names need to be switched in 
the caption. Operculum (p. 295) and tapetum lucidum (p. 302) 
should have been in the glossary. The distribution map for 
Anolis sagrei and Boa constrictor are missing the insert map 
that illustrates the full distribution of the species. Most species 
maps have full range inserts. The authors reference Hoser (2013) 
for a proposed generic name for the Nile Monitor. They may 
not have realized that Hoser’s names have been boycotted by 
the herpetological community and are not recognized (Kaiser 
et al. 2013). Peter Pritchard’s middle initials on page 10 are 
incorrect, it is Peter C.H. Pritchard. A photo insert is mentioned 
in the caption for Plate 3.6 but it is missing. The Family name for 
spadefoots on page 207 is misspelled Scaphiopidae; it should be 
Scaphiopodidae. 

The authors usually noted if the information they presented 
was from observations or studies in Florida. However, they 
often relied on secondary sources such as Ernst and Ernst 
(2003), Jensen et al. (2008), and Dodd (2013) and occasionally 
literature from outside of the state for their information. The 
voluminous Literature Cited section could more appropriately 
be called Bibliography, because citations therein were not all 
referenced in the text. As with many state herpetology books, 
few new or original data are presented that were obtained 
from measurements and counts (e.g., clutch size) of Florida 
individuals. Readers might ask, for example, “How long was 
the biggest Eastern Diamond-backed Rattlesnake ever found 
in Florida?” Unfortunately, answers to such questions remain 
unanswered. I learned early in my career that obtaining data 
on such features as body size, weight, clutch or litter size, 
neonate size, size at first reproduction, and even scale counts 

provide an understanding of the variation in life history traits 
and phenotypic characters of the animals in the area of interest. 
Variation in meristic and life history traits provides more useful 
information than an average and may differ from that in other 
states. In my view, a book on the herpetology of a state in the 
U.S. should include information derived from populations in 
that state. This book does it better than some state herpetology 
books, but not as well as others. 

This book should be on the shelf of anyone interested in 
amphibians and reptiles in the Southeastern USA. It could well 
serve as a reference for college professors, secondary school 
teachers, instructors at nature camps, and amateurs interested 
in herpetology. It is worth the price. I congratulate the authors for 
providing a welcomed addition to the herpetological literature. 
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Like many individuals, my non-major 
undergraduate students come to my 
classes with common misconceptions 
about reptiles and amphibians. Some 
believe all snakes are aggressive or that 
handling toads results in people getting 

warts. The Primer on Reptiles and Amphibians by Micha R. Petty 
seeks to dispel such misconceptions and introduces readers to 
the beautiful, fascinating and important world of reptiles and 
amphibians. 

This is a unique book in its form and purpose. It is evident 
from the onset that the primer is a passion project of Petty—a 
master naturalist, wildlife rehabilitator, educator, valued 
contributor to many herpetological organizations and President 
of the Louisiana Exotic Animal Resource Network (L.E.A.R.N), a 
nonprofit wildlife rehabilitation and animal rescue organization 
focusing on herpetology. His intent is to educate the masses in 
an effort to conserve reptiles and amphibians. This book, edited 
by Joseph C. Mitchell with contributions by others in the field, 
fills a gap in the herpetological literature. 

The primer is organized into eight parts with each comprised 
of the educational bulletins Petty developed over the years to 
educate and inspire audiences. It introduces a huge diversity 
of topics. Everything from the biology and classification of 
reptiles and amphibians to how to live more harmoniously 
with them is covered. People can read about herpetoculture, 
current threats, conservation practices and more. Each page 
of the primer contains one of Petty’s bulletins presented in a 
graphically appealing and easy to read format. While some 
content is more advanced than others, audiences of all ages 
will enjoy the material and benefit from the information. Most 
references to species and groups of organisms are made using 
common North American names. The clear and concise text 
is joined with beautiful photographic images and a catchy 
banner that will leave readers remembering key points and also 
wanting to learn more. Those wanting additional information on 
particular topics can follow the links to relevant organizations 
made throughout the book and use the resources included in the 
Appendices. There is even a fun bonus section inviting viewers to 
find a camouflaged reptile or amphibian in photos of species in 
their natural habitats. 

Considering each page is a standalone bulletin, Petty warns 
that some content is duplicated in multiple bulletins. I actually 
found it helpful to reinforce important topics, such as how to 
respond properly when you encounter a snake. However, what 
I did find a little challenging was the organization of pages. 
Some bulletins of the same general theme are included under 
different parts of the primer. For instance, Part I: Living with 
Wildlife contains bulletins related to observing reptiles and 
amphibians, and Part VIII: Lagniappe includes an example of an 
Observation Record form. Yet, Part VI is titled Observation and 
contains additional information related to this theme. There 
could also be a little more consistency in using common versus 
scientific names. In one instance, Petty writes about the “Goliath 
Frog” being the largest frog species, but then uses “Paedophryne 
amanuensis” to refer to the smallest frog in the same sentence (p. 
18). These particular comments, however, are inconsequential 
really and should not negate the immense value each bulletin 
brings to the reader.

I was extremely impressed with the range of topics covered, 
many of which are timely, relevant, and not addressed in other 
publications. The impacts of feral cats on reptiles and amphibians, 
illegal trade and releasing of exotic species, engaging in citizen 
science, decontaminating field gear to prevent spread of disease, 
and keeping locality data of protected species to yourself are just 
some of the important subjects covered. In many bulletins, Petty 
seamlessly intersperses basic facts with bits of current scientific 
information. His perspective about humans and their negative 
interactions with reptiles and amphibians, particularly snakes, 
is evident in some other bulletins. Overall, Petty has three key 
messages that resonate throughout the primer: (1) reptiles and 
amphibians are important components of the ecosystem and 
have fascinating adaptations, (2) people should be appreciative 
of these amazing creatures and act to live more in harmony with 
them, and (3) people have opportunities to conserve reptiles and 
amphibians. 

Whether read by a family, someone apprehensive of reptiles, 
an aspiring herpetologist, or an individual looking for something 
new to learn, Petty’s Primer of Reptiles and Amphibians is an 
interesting and worthwhile read. The primer makes a great 
contribution to achieving Petty’s “Conservation through 
Education” mission. In fact, Petty has made this primer available 
free of charge in digital form on the L.E.A.R.N. website (https://
www.learnaboutcritters.org/) and all proceeds from the sale of 
the hardcover book support L.E.A.R.N. Much of the material is 
also under Creative Commons, enabling individual bulletins 
to be used for non-commercial and educational purposes by 
others. This is extremely commendable! As an educator myself, 
I only wish more individuals, organizations, and publishers 
followed Petty’s lead.
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In recent decades a number of books 
have been published on European newts 
and salamanders (e.g., Griffiths 1996; 
Sparreboom 2014; Thorn and Raffalli 
2001) or that are focused on single 
species (e.g., Jehle et al. 2011). My first 
thought when I received this book was 

why another one – is it truly needed? After browsing through 
it, however, I realized that The Genus Triturus fills in a gap and 
makes a useful and needed contribution to the topic. It is a book 
in which the authors share their enthusiasm and dedication for 
newts. The large newts of the genus Triturus have long attracted 
attention thanks to their majestic appearance, behavior, and 
their complex evolutionary history. While the book title is a 
bit misleading, the full title is more informative, reflecting 
better the content that covers history, biology, systematics, and 
captive breeding. 

For the reader less familiar with the dynamic changes in 
European newt taxonomy, the genus Triturus now includes 
only the large-bodied newts: the seven species of Crested 
Newts and the two species of Marbled Newts. The other species 
previously included in this genus are now included in three 
other genera (Lissotriton, Ichthyosaura, and Ommatotriton). 
The genus Triturus is perhaps the best-studied among newts, 
both historically and recently, thus reviewing the large body 
of literature in a coherent way is a difficult task. The authors 
have done a great job in synthesizing the literature, which 
is updated to the very moment of publication. The book 
benefits from three separate contributions on specific topics: 
an historical perspective of the genus, well documented (by 
Josef F. Schmidtler), a short chapter on skin toxins (Dietrich 
Mebs), and a separate chapter on health issues and hygienic 
procedures (Frank Pasmans and An Martel). These chapters 
are of general interest for everyone interested in captive 
breeding or studying amphibians. The book consists of ten 
chapters that can be grouped in three sections of almost equal 
coverage: a comprehensive presentation of their biology and 
ecology, a second chapter on captive breeding, and the third 
on the systematics of the genus, including a thorough account 
of all nine species. There are 823 figures, mostly photographs, 
illustrating and complementing the text. Their quality is not 
always very good; photos are sometimes repetitive, but overall, 
they greatly facilitate reading the text. 

The preface of the book, written by Wolf-Rüdiger Grosse, 
briefly introduces the two authors and their extensive 
background on the subject and highlights the importance of 
the genus to research, conservation, and captive breeding. 
The first section covers the biology and ecology of the newts 
of the genus Triturus. It begins with a brief systematic and 

taxonomic presentation of European and Middle Eastern newts 
and reviews the emergence of the genus, one that has evolved 
for some 24 million years. Although the information regarding 
different hypotheses of speciation within the genus is well 
structured, an illustration of the geological processes triggering 
speciation is missing. The authors also mistakenly attribute the 
introduction of the genus name Ichthyosaura to Garcia-Paris et 
al. (2004), when the name proposed was Mesotriton and only 
later changed by Dubois and Raffaëlli (2009). 

The present-day distribution is followed by a morphological 
description of the adults, eggs and larvae, and sexual 
dimorphism. A short subchapter on their regeneration 
capabilities reminds us of the importance that newts and 
salamanders held in the advance of embryology. The Crested 
and Marbled Newts have a complex life-cycle, migrating in 
spring to the breeding ponds and, after reproduction, returning 
to terrestrial habitats. Newts have internal fertilization but 
without amplexus, the transfer of the spermatophore involving 
a complex courtship behavior. The display is nicely illustrated 
with photographs but lacks a diagram of the courtship behavior 
that synthesizes the complex movements and displays 
(Artnzen and Sparreboom 1989). All other aspects of the life-
history of these newts are presented in detail, although a bit 
too descriptive, lacking tables that would summarize the 
existing data (e.g., in the taxonomic composition of the diet or 
in age-related parameters). The subchapters on allochthonous 
populations and hybridization are current and represent a 
valuable contribution. Overall this section is well documented, 
with some evolutionary and ecological processes presented in 
a simplified, textbook manner, accessible to the non-specialist. 

The second section deals with captive breeding and 
consists of two chapters: husbandry and propagation. The 
authors again demonstrate their thorough knowledge of these 
fascinating animals and are passionate about it. All aspects 
related to captive breeding are covered without providing 
unnecessary details already available in the existing captive-
breeding literature. Overall, the authors make a strong point 
(again) relative to newt conservation and the legal implications 
of obtaining animals only from certified sources.

The third and last section contains the species accounts. 
Each of the nine species of the genus Triturus benefits from a 
detailed description in a clear, natural history narrative style. 
The description includes a morphological characterization, 
richly illustrated with photographs; a differential diagnosis 
description of the related species and their existing differences; 
the taxonomic status, including subspecies; the distribution, 
each illustrated with a detailed map; the aquatic and terrestrial 
habitats used; phenology; and a short note on captive 
populations. The last chapter contains a long list of updated 
references, excluding the three separate contributions that 
have the references listed immediately thereafter.

Overall, the book is nicely edited, as we have become ac-
customed to from Chimaira, and the volume is properly bound, 
so that even after extensive handling the book looks as new. 
There are only minor editing mistakes in the text (e.g., on p. 
109 Ivanovi et al. is missing a letter; on p. 375 the heading is in 
German) that do not diminish the value of the book. The Genus 
Triturus is accessible to both professional and amateur herpe-
tologists. It will appeal not only to European herpetologists, 
but also to naturalists, ecologists, and evolutionary biologists 
throughout the world, offering them insights into this model 
group. 
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Reptiles have proven to be excellent 
model organisms in animal behavior re-
search and lizards constitute the most spe-
ciose group among them. In fact, many liz-
ard systems are used as textbook examples 
to illustrate the mechanisms of behavior, 
ecology, adaptation, and evolution. There 
have not been, however, many books where 

the behavior of lizards is front and center and, at the same time, 
discussed broadly and across species rather than limited to a spe-
cific subtopic or focused on a reduced taxonomic group. Fox et 
al.’s Lizard Social Behavior (2003), for example, focused on what 
Bels and Russell here call “social behavior and communication,” 
which does not explicitly include a second category of behavior, 
informally labeled “everyday” behavior (i.e. basic behavioral ac-
tivities relating to survival, such as thermoregulation, locomotion, 
foraging and feeding). More recently in Reptiles in Research, Lut-
terschmidt and colleagues (2013) discussed some aspects of liz-
ard “everyday” and social behavior applied to a few case studies, 
trading off conceptual depth and taxonomic coverage in pursuit 
of demonstrative examples of how reptiles (including lizards) 
make good model organisms in biological research. Nevertheless, 
the interplay of “everyday” and social behavior affects organis-
mal performance, a main target of natural and sexual selection, 
thus both types of behavior play a role in determining fitness and 
are necessary in order to understand the proximate and ultimate 
mechanisms of lizard behavior. 

Behavior of Lizards fills this partially empty niche in the 
literature and offers a “contemporary overview of our knowledge 

of advances in behavioral studies of lizards” by presenting an 
evolutionary and mechanistic perspective of lizard behavior 
ranging from “everyday” to more complex social behavior. A 
secondary aim of the book is to address how some challenges 
brought about by global climate change (e.g. water limitations) 
and human environmental impact (e.g. urbanization) can 
affect lizard behavior. Based on its content and style, Behavior 
of Lizards targets a broad audience, amateur and professional 
herpetologists alike, and behavioral biologists interested in 
lizards or reptiles. Any lizard researcher with sufficient experience 
will have some degree of familiarity with the selected topics and 
some of the examples but, guaranteed, even expert researchers 
will learn something new reading this book. The edited volume 
includes contributions from 40 different experts in the field of 
lizard behavior from different backgrounds and continents. 
This is reflected in the variety of examples featured in its pages, 
which are spread across many different geographic regions and 
taxonomic groups. Inevitably, anoles (genus Anolis) receive a 
large portion of the attention; after all, they are the most species-
rich lizard genus and one of the most studied vertebrates, thus 
information on them abounds. This also stresses the fact that 
it is time to put more emphasis into the study of other lizard 
genera. Nevertheless, the authors in the book do a good job of 
bringing attention to lesser known taxonomic groups overall and 
make a concerted effort to include comparative or phylogenetic 
overviews on different behaviors. 

The book contains 12 stand-alone chapters organized in 
three separate parts: I) “Everyday” behavior (chapters 1-5); II) 
Social Behavior and Communication (chapters 6-10); and III) 
Environmental Impact, Global Change and Behavior (chapters 
11 and 12). There is no need to read the book from cover to cover, 
but reading it in order may offer some advantages, especially 
to non-experts, as topic complexity builds up from previous 
chapters. In addition, some chapters are largely complementary 
to others (e.g. Chapter 8 to Chapter 7) and, taken together, offer a 
more wholesome view of their subject matter. Chapter style and 
structure vary, an understandable consequence of any multi-
authored book. Chapter length is also dissimilar and somewhat 
reflects the level of available information on each topic, with 
longer chapters being about more classic, studied behavior such 
as locomotion, antipredator, and signaling behavior, and shorter 
chapters about more novel, less studied topics such as social 
grouping and the effects of urbanization on behavior. There is 
some degree of content overlap between certain chapters, partly 
due to the interconnectivity of different behavior (e.g. sensory 
systems and foraging, locomotion and antipredator behavior), 
which might have called for additional cross-referencing. Two 
things that could be improved in future editions are the revision 
of occasional typographical errors and the use of a pooled 
reference list at the end of the book (each chapter has its own), 
which may serve the reader better given the subject overlap. 

Part I describes mechanical and physiological aspects and 
some methodological approaches to the study of “everyday” 
behavior, namely behavioral thermoregulation (Chapter 1), lo-
comotion (Chapter 2), foraging (Chapter 3), predatory behavior 
(Chapter 4), and antipredator behavior (Chapter 5). With the ex-
ception of Chapter 3, I found this part detailed and complete in 
terms of content and variety of examples. Chapter 3 could have 
been easily integrated within chapters 2 and 4, or benefited from 
narrowing its scope (e.g. other squamates, such as snakes, re-
ceive too much attention) and from reframing its approach by 
offering a more complementary view of topics extensively ad-
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dressed in other chapters. For example, a section of Chapter 5 
(p. 164) does this nicely by focusing on how locomotor perfor-
mance impacts escape behavior, rather than by focusing on how 
different factors affect locomotor performance per se (already 
discussed in Chapter 2), assuming that, indirectly, this also af-
fects escape behavior. It may be that there is a limited number 
of studies that have addressed the impact of locomotor impair-
ment on foraging behavior and foraging strategies, in which case 
this may be a good venue for new behavioral studies. 

Part II discusses social behavior and communication. This 
part has some excellent chapters, like “Sensory Processing in 
Relation to Signaling Behavior” (Chapter 7), which is quite 
extensive but straightforward and well organized. This chapter 
is topped off by a comparative discussion and analysis of the 
ontogeny and evolution of display behaviors (Chapter 8). This 
analysis is not exhaustive, but taxonomically extensive enough to 
point out some interesting patterns and give more prominence to 
other non-anole species. The inclusion of original phylogenetic 
or comparative analyses is not exclusive of this chapter, but it 
rather occurs at different points throughout the book, a refreshing 
complement to chapter content in my opinion. Chapter 6 on the 
physiological control of social behavior will be of special interest 
to behavioral endocrinologists, although I found it to be in the 
wrong place if the chapters are read in sequence. A reference 
is made in the text to “social behaviors (…) which have been 
detailed in the preceding chapters,” when in fact this chapter 
leads part II. Indeed, it would have made more sense toward the 
end of part II, where it may have felt less like such a departure 
from the preceding chapters. Some readers may find this chapter 
too compressed or acronym-heavy. The truth is, the endocrine 
control of social behavior is a complex topic that would warrant 
its own book. Given the impossibility to tackle such an extensive 
theme, only the two most relevant systems are discussed here, 
a sensible compromise. The endocrine control of reproduction 
is one of these two systems; however, lizard mating behavior or 
reproductive strategies are not discussed anywhere else (except 
in the context of aggression [Chapter 9]), which is unfortunate. 
Chapter 9 is a mixed bag on lizard aggression in the context 
of behavioral ecology, where major topics (e.g. territoriality, 
sexual selection, ecological competition) are dealt with only 
superficially. This chapter showcases the diversity of contexts in 
which lizard aggression occurs and the larger scale processes it 
may affect. Finally, Chapter 10 is a novel and welcome addition. 
It focuses on one of the least known aspects of lizard social 
behavior, social grouping, an exciting line of future study. 

Part III brings attention to some interesting issues (e.g. 
the impact of water scarcity on hydroregulation behavior, a 
commonly neglected effect of climate change [Chapter 11]), 
describes a methodological approach for modeling behavioral 
hydroregulation, and presents a succinct review of the challenges 
posed by urban habitats for lizards (Chapter 12). However, 
climate change-driven effects on lizard behavior is not the main 
focus of this book and readers strongly interested in the general 
effects of climate change on lizard behavior may find more 
thorough sources on the subject elsewhere. 

In sum, Behavior of Lizards—Evolutionary and Mechanistic 
Perspectives is an ambitious volume that achieves what it 
set out to do. Although not exhaustive in topics, it provides 
extensive accounts of “everyday” lizard behavior, which are 
integrated with social behavior to enhance understanding of 
the mechanisms of evolution and adaptation. It contributes 
new insights from original comparative studies and the 

discussion of novel or less known aspects of lizard behavior, 
while providing an updated overview of conceptual advances 
and methodological approaches to the study of lizard behavior. 
The price is toward the upper end of the range of the average 
animal behavior book. I would recommend this book to anybody 
currently working, looking to work, or interested in the field, as 
a valuable reference, a means to identify areas and taxa where 
more research is needed, and an excellent source of examples to 
illustrate concepts in animal behavior.
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The Diamond-backed Terrapin (Mala-
clemys terrapin) is the world’s only turtle 
species restricted to brackish-water habi-
tats, inhabiting salt marshes along most of 
the eastern coast of the United States. As 
such, it lives where people like to be, near 
the coast. Its proximity to people makes it a 
compelling case history of the necessity of conservation manage-
ment for many species. Its current plight is also a kind of second 
go-round with population declines, as the species was heavily ex-
ploited over a century ago as a gourmet food item and was also 
the subject of crude attempts at captive rearing aimed at meeting 
demand while conserving the species. Ultimately, the exploitation 
craze and the need for artificial propagation died away, the species 
recovered (although we will never know to what extent, as the his-
torical data were never collected), and new threats emerged and 
grew in severity with the burgeoning human population along the 
Atlantic and Gulf coasts.

Research attention devoted to terrapins and their present 
plight has also grown, arguably at a faster exponential rate than 
the East Coast U.S. population. Ever since I was invited to a Di-
amond-backed Terrapin Working Group (DTWG) conference in 
2010 to give a keynote address on the terrapin’s sister group, the 
map turtles and sawbacks (Graptemys), I have been bowled over 
by the extraordinary effort that is currently devoted to studying 
terrapin biology and working toward the species’ conservation. 
The conference was attended by several dozen active research-
ers studying various aspects of the species’ biology throughout 
its range. Recent studies have been undertaken in every terrapin 
range state, 16 in all, from Massachusetts down the Atlantic Coast, 
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around the Florida peninsula, and along the Gulf Coast to Texas. 
By contrast, in Graptemys, many species have been little studied 
(or not at all studied) in one or more of their range states and the 
genus contains many of the least-studied North American che-
lonian species, while Malaclemys terrapin fares relatively well in 
citation counting for North American chelonians, ranking fourth 
among non-marine aquatic species, behind only Sliders (Trache-
mys scripta), Painted Turtles (Chrysemys picta), and Blanding’s 
Turtles (Emydoidea blandingii; Lovich and Ennen 2013).

The explosion of terrapin research was stimulated by a meet-
ing of terrapin researchers and managers that was organized in 
1994 (Seigel and Gibbons 1995), back when writing a summary of 
the literature on the species might have produced an 80- to 100-
page book at best. Even without this book, the burgeoning ter-
rapin literature would have had every prospect of continuing to 
grow rapidly. In fact, had editors Roosenburg and Kennedy waited 
another decade to produce this book, a mastery of the literature 
would surely have been much more difficult for the various chap-
ter authors to achieve.

The book begins with a brief Preface (with acknowledgments) 
by Roosenburg and Kennedy and Chapter 1, Introduction and 
History, by Gibbons. In a few short pages, the Diamond-backed 
Terrapin’s unique biology and conservation situation is intro-
duced. Roosenburg and Kennedy reveal their beginnings as ter-
rapin biologists and the genesis of their book project. Gibbons 
deftly sets his discussion of early terrapin studies in the context of 
contemporaneous events in United States history.

In a lengthy Chapter 2 (Capture, Measurement, and Field 
Techniques), Roosenburg and Burke discuss techniques for trap-
ping terrapins; censusing, marking, and measuring them; attach-
ing various types of data loggers to them to collect information 
from free-ranging animals; studying their reproductive and nest-
ing ecology; tracking them; and collecting genetic samples from 
them. The tracking and marking sections are particularly thor-
ough, with 19 and 8 different approaches described, respective-
ly—including sampling adults during the winter and hatchlings—
and the trapping section is well illustrated with figures. Oddly 
overlooked in the chapter is a statement of how to tell males and 
females apart based on relative tail length and the much larger 
body sizes that females achieve, but fortunately determining sex 
is a simple matter for terrapins. All in all, Chapter 2 makes a valu-
able read for anyone starting a first study of terrapins and may also 
give even established researchers some new ideas regarding their 
field methods.

Chapter 3 (Evolutionary History and Paleontological Record) 
by Ehret and Atkinson actually begins with the latter topic. The 
paleontological record for the species is somewhat meager; the 
authors have compiled a list of one relatively complete fossil from 
Bermuda and 16 costal or nuchal scutes or fragments from sites in 
South Carolina, Georgia, Florida, and Louisiana, with photos in-
cluded for each specimen. They conclude with a brief discussion 
of phylogenetic studies that have established a close relationship 
of Malaclemys with Graptemys and Trachemys (Sliders). These 
studies are covered in a bit more detail in Chapter 4 (Taxonomy: 
A History of Controversy and Uncertainty) by Lovich and Hart. 
The authors’ primary focus in Chapter 4, however, is a review of 
subspecific taxonomy, with the terrapins having been divided by 
1955 into seven subspecies. The authors also discuss the status 
of terrapins from Bermuda and molecular studies that suggest at 
most two genetic units rather than seven. One point of confusion 
is the statement on page 39 that the nominate subspecies’ type 
locality is unknown; the type locality for M. t. terrapin is of course 

the same as that of M. terrapin, which is referenced in the same 
sentence. In Chapter 5 (Molecular Ecology and Phylogeography), 
Converse and Kuchta summarize the several genetic studies that 
have addressed the phylogeography of the species.

The next three chapters cover reproductive biology. In 
Chapter 6 (Life History with Emphasis on Geographic Variation), 
Lovich, Gibbons, and Greene analyze the effect of latitude on 
reproductive life history, finding that more northern populations 
are characterized by larger clutches of smaller eggs, as corrected 
for maternal size. In Chapter 7 (Reproductive Behavior and 
Ecology), Butler, Burke, and Roosenburg describe nesting 
behavior and summarize studies of mortality due to predation on 
nests, hatchlings, and ovipositing females. In Chapter 8 (Hatchling 
Behavior and Overwintering), Baker, Boerner, and Wood examine 
what happens at nests after the young have hatched and strategies 
for engaging the ensuing winter months. The “missing” years of 
juvenile terrapins, which are rarely encountered by researchers 
between their emergence from the nest and the size at which 
males mature, are also touched upon.

The next two chapters concern notable aspects of terrapin 
physiology and development. In Chapter 9 (Osmoregulation), 
Harden and Williard undertake a detailed assessment of what 
is known about how terrapins cope with the salinity of their 
environments. In Chapter 10 (Temperature-Dependent Sex 
Determination), Wibbels, Roberge, and Place summarize 
studies of this phenomenon for terrapins and its ecological and 
evolutionary implications.

A wealth of dietary studies is summarized in Chapter 11 
(Foraging Ecology and Habitat Choice) by Tucker, Burke, and 
Tulipani, although the authors’ attention to geographic regions 
where these studies have been carried out reveals a strong bias 
toward mid-Atlantic sites, with only a single study to date along the 
Gulf Coast. The “habitat choice” of the chapter title is a mystery, as 
habitat is mentioned primarily in the context of where prey are 
encountered and few if any studies seem to have addressed how 
or why terrapins choose particular microhabitats.

In Chapter 12 (Environmental Toxicology) by Holliday, Day, 
and Owens, studies of pollutants that enter terrapins via the 
food chain are discussed. The authors also discuss the extent to 
which terrapins make a good indicator species. Their chapter is a 
good transition to the last section of the book, seven chapters on 
conservation.

Chapter 13 (History of Commercial Fisheries and Artificial 
Propagation) by Kennedy is arguably the most unique and 
engaging chapter in the book. Kennedy takes a detailed look at 
consumption of terrapins in the late 1800s and early 1900s as 
well as attempts at artificial propagation. The chapter ends with a 
succinct state-by-state summary of present-day regulations on the 
take of terrapins. Maerz, Seigel, and Crawford follow in Chapter 14 
(Conservation in Terrestrial Habitats) with an assessment of the 
primary threats to terrestrial nesting habitats that terrapins use. 
A detailed table summarizes our existing knowledge of how these 
threats impact terrapin demography.

Compared to other species that require conservation attention, 
Diamond-backed Terrapins are inordinately subject to incidental 
mortality, the subject of both Chapter 15 (Interactions with 
Motorboats) by Lester, Avery, Harrison, and Standora, and Chapter 
16 (Bycatch in Blue Crab Fisheries) by Chambers and Maerz. 
Lester et al. outline the types of injuries boat strikes can cause 
and examine terrapins’ capacity to hear underwater the sounds 
made by approaching boats and personal watercraft. Chambers 
and Maerz summarize the threat that bycatch of terrapins in 
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commercial and recreational crab pots poses. The chapter is 
well illustrated, with both a grisly photo of more than 100 dead 
terrapins from a drifting “ghost pot” and solutions to the problem, 
including “chimneys” that allow trapped terrapins to take a breath 
and rectangular devices added at trap entrances to exclude larger 
terrapins (particularly adult females). Their Table 1 is a revelation; 
it summarizes the results of studies (some unpublished) that 
generally show little to no impact of these exclusion devices on 
crab trapping and that have now been carried out in 12 of the 14 
range states where crab pots can legally be deployed.

Chapter 17 (Conservation Through Environmental Education) 
by Heinrich, Walsh, and Williams is a call to increase efforts at 
educating the public about the plight of terrapins. Such initiatives 
are especially important for a species with such high rates of 
incidental mortality. The species has charisma and appeal and 
there is little doubt that people’s sympathy can be turned in its 
favor. Several existing educational efforts are profiled and the 
authors conclude with a sensible list of guidelines for developing 
additional programs.

The last two chapters sum up the conservation section of 
the book by detailing recent conservation efforts in Maryland 
in Chapter 18 (Habitat Restoration and Head-Starting) by 
Roosenburg, and then looking forward in Chapter 19 (The Future 
for Diamond-backed Terrapins) by Butler and Roosenburg. The 
conservation projects entail restoration of nesting habitat and 
at one, on an island, the author began a head-starting project 
in 2005. He presents encouraging preliminary results on the 
releasees. In the final chapter, the authors provide a perspective 
on how much was changed since a group of terrapin biologists 
met in 1994 to lament how little was known of terrapin biology 
and how to conserve the species. They also look forward to the 
next quarter century of continued fruitful scientific inquiry and 
advances in management.

For books of this sort, the minimum goal is to present in a 
coherent summary the present state of our knowledge on the 
subject. If only this minimum goal is met, there is a distinct risk 
that many readers—many of whom will begin reading the book 
already well-versed in the literature it summarizes—might feel 
as if they have learned little to nothing new. The real value of a 
book of this sort is thus in synthesizing the information in a way 
that provides new perspective and in pointing toward needed 
future studies that will expand our present knowledge in fruitful 
directions. Without good synthesis, the value of such a book 
as a citation in future studies is fairly low; researchers can (and 
should) simply cite original sources. Some of the best syntheses 
in this volume appear in chapters by Ehret and Atkinson (fossil 
record), Lovich et al. (life history), Tucker et al. (dietary studies), 
Kennedy (commercial exploitation and state regulations), Maerz 
et al. (terrestrial habitat conservation), and Chambers and Maerz 
(bycatch management).

Without an eye toward the future, the rationale for summarizing 
the present state of our knowledge on a subject like terrapins 
would be weak at best. Most chapters in this volume include at 
least brief suggestions for future studies. I found attempts to 
stimulate future studies to be particularly well formulated by 
Lovich et al. (life history), Tucker et al. (dietary studies), Harden 
and Williard (osmoregulation), Holliday et al. (toxicology), Maerz 
et al. (terrestrial habitat conservation), Roosenburg (habitat 
restoration and head-starting), and in the concluding, forward-
looking chapter by Butler and Roosenburg.

Not necessarily expected in a book of this sort, but a welcome 
bonus, is a presentation of new material not previously published. 

The analyses of geographic variation in reproductive parameters 
by Lovich et al. are a good example. In addition, Baker et al. 
present new data on fall vs. spring hatchling emergence, showing 
a considerable mix of strategies in a New Jersey population. 
Chapters on environmental education (Heinrich et al.) and 
nesting habitat restoration (Roosenburg) also present largely new, 
previously unpublished information.

I expect that there are few, if any, members of the DTWG who 
have not already procured a copy of this book; any members that 
have not are missing out on an important tool for their work. 
Turtle biologists working with any taxa would no doubt find the 
book to be an interesting read, as would herpetologists who are 
not devoted to chelonian biology. Diamond-backed Terrapin 
researchers provide an intriguing and inspiring example for a 
taxon in which only sparse new biological information appeared 
in print sporadically for many decades, but for which organized 
and systematic efforts have since led to a two-decade explosion 
of literature on many fronts, with comparable information for 
many topics now available from different parts of the species’ 
range. Nevertheless, plenty of basic and applied studies remain 
to be carried out—generally speaking, science metastasizes as 
new findings open unexplored avenues for research, with new 
questions and new hypotheses to test. With so many studies 
underway but no shortage of worthy topics of research, the biggest 
challenge to anyone entering terrapin biology in 2019 might be 
simply finding a piece of the coastline with a study population to 
call his or her own.
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McCranie presents the long-awaited 
fourth and final volume in the series 
covering the systematics, distribution, 
and conservation of the reptiles and 
amphibians of Honduras. The series 
began in 2002 with The Amphibians of 
Honduras (McCranie and Wilson 2002), 
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followed by The Snakes of Honduras: Systematics, Distribution, 
and Conservation (McCranie 2011), and The Anoles (Reptilia: 
Squamata: Dactyloidae: Anolis: Norops) of Honduras: 
Systematics, Distribution, and Conservation in 2015 (McCranie 
and Kohler 2015). Each of these volumes follows a similar 
format of presenting an introduction to the volume, a methods 
section, taxonomic keys, species accounts, and distribution 
and conservation sections. The text includes discussion of 107 
species of lizards, 2 species of crocodilians, and 17 species of 
turtles. Species accounts are provided for both crocodilians, all 
turtles, and 68 species of lizards, including only a single anole as 
the anoles were included in a previous volume within the series 
(McCranie and Kohler 2015). 

The book opens with a preface that represents a brief history 
of McCranie’s career working with the amphibians and reptiles 
of Honduras and his experiences of the ongoing degradation of 
the landscape of Honduras through deforestation. The preface 
continues with McCranie’s more recent efforts to work with 
colleagues to describe new, often cryptic, taxa through the use 
of molecular techniques. McCranie indicates that these efforts 
have been negatively impacted by government administration 
decisions to limit collecting. McCranie argues the benefits and 
necessity of limited sample collecting for identification of taxa 
new to science, particularly in light of increasing extinction rates.

The Introduction to the book represents the progress that 
has been made in documenting and studying the reptiles and 
amphibians of Honduras over the close to 50 years since the 
first checklist by Meyer and Wilson (1973). Over that time the 
number of lizards, snakes and turtle specimens held in museums 
worldwide has increased almost seven-fold, to near 14,000 
specimens, and the number of identified taxa within those 
groups has more than doubled from 59 species to 126 species.

The next section, Materials and Methods, provides a 
detailed and transparent depiction of all taxonomic designation 
decisions, including author designations, and the proposal 
of three new species and additional taxonomic changes. 
Additionally, all abbreviations used for measurements and 
morphometrics are presented, as well as the system for color 
coding, which follows Smithe (1975-1982) or Kohler (2012). The 
objective representation of color based on these color codes is 
particularly useful to the reader. 

The Materials and Methods section is followed by “An 
Update on the History of Reptilian Study of Species Occurring in 
Honduras,” which expands on the brief mention of progress over 
the last 50 years, particularly since the summary contained within 
McCranie (2011) and McCranie and Kohler (2015). McCranie 
presents the changes that have occurred in the species, genera, 
family, and infraorder taxonomy of snakes since McCranie (2011), 
notably the elevation of taxonomic groups previously presented 
as the subfamilies Colubrinae, Dipsadinae, and Natricinae 
to family level with the addition of Sibynophiidae. Additions 
and modifications to the known Dactyloidae in Honduras are 
summarized as well, indicating three additional anole species. 
Published changes to the known lizard fauna of Honduras and 
recently published checklists and updates to those checklists are 
also summarized. 

The species accounts are organized within genera, family, 
superfamily, infraorder, and order. For each taxonomic order a 
key to the infraorders within is presented; within each infraorder, 
a key to the families within is presented; within each family, a 
key to the genera is included; and within each genus, a key to 
the species within is presented. This system of organization is 

exceptionally helpful to any person possessing an individual 
in need of identification, as the observer can quickly use the 
table of contents to jump to the appropriate key based on their 
a priori knowledge of the specimen in hand. Within each key, 
detailed and labelled photos are presented for explanation of 
any potentially problematic morphometrics, which facilitates 
use of the key by even a casual user. Keys are presented in both 
Spanish and English, further expanding the value of the keys to 
a broader audience. Following the species accounts, a section of 
seven species of probable occurrence is presented, although the 
list is thought to be conservative.

As has come to be expected from the volumes in the 
series, each species account encompasses a thorough and 
detailed taxonomic account, geographic distribution, species 
description, diagnosis, illustrations section, and etymology 
section following the general format of the SSAR Catalogue 
of American Amphibians and Reptiles. When possible, each 
species account is accompanied by a photo in life. Additionally, 
McCranie presents a section of “Natural History Comments” that 
includes habitat preference, activity, behavior, reproduction, and 
diet. All species accounts include a list of specimens examined 
by the author. The species accounts therefore represent the 
current knowledge and understanding of each of the species 
reported and serves as an invaluable resource beyond what 
has historically been presented in published texts regarding 
regional taxonomic assemblages (i.e. “field guides”). The depth 
of knowledge compiled within each species account makes this 
volume the foundation for any researcher, natural historian, or 
ecotourist that has any interest in lizards, crocodiles, or turtles in 
Central America and beyond.

Following the species accounts, McCranie presents a thor-
ough analysis of the distribution of the three focal reptile groups 
within Honduras. Honduras encompasses nine ecological forest 
formations within 40 ecophysiographic regions (defined herein 
by McCranie) spread across 18 governmental departments. 
Within those 40 regions, six represent islands or archipelagos. 
Reptile occurrence ranges in elevation from sea level to approxi-
mately 2500 meters. McCranie follows his discussion of the dis-
tribution of these focal groups with a general discussion of the 
conservation status of each group within the context of CITES, 
IUCN, and within protected areas of Honduras. Honduras as a 
country has experienced a great deal of political turmoil over the 
last decades, which has contributed to the degradation of natu-
ral habitats throughout most of the country. Although McCranie 
recognizes 41 protected areas within the country, it is apparent 
that these areas offer little to no actual protection of the natural 
resources within their boundaries.

The final sections of the text include the acknowledgments, 
including all aspects of data collection and book development 
and completion, literature cited, and indices by taxa and authors 
cited. The taxonomic index is particularly useful as it is more 
detailed than the table of contents and allows the reader easier 
access to a specific account. The author index is also useful as a 
resource because it allows the reader to find all references based 
on a cited author’s work, making the text more user friendly as a 
reference text. 

The one criticism I have is that aspects of the text, including 
portions of the foreword, individual genera remarks, and parts of 
the conservation section, are frequently clouded by a perception 
that McCranie, perhaps justifiably, is deeply frustrated by 
government bureaucracy and certain researchers involved 
with CITES petitioning and IUCN assessment. The author’s 
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frustration, however, sometimes bubbles to the surface resulting 
in redundant and likely ineffectual statements of opinion. At 
least in the case of the CITES petitioning and IUCN assessment, 
there are more appropriate channels for expressing personal 
opinions and lobbying for desired changes.

In summary, the fourth installment in the series on the 
amphibians and reptiles of Honduras did not disappoint. The 
text is an excellent resource that compiles all known information 
related to the lizards, crocodilians, and turtles of Honduras, 
but will undoubtedly serve enthusiasts and researchers alike 
at a scale well beyond the country borders. The level of detail 
contained within each species account is unparalleled and is 
accessible to professionals and the casual observer. The volume 
is a must have for anyone with even a remote interest in Central 
American herpetofauna.

literature cited

kohler, g. 2012. Color Catalogue for Field Biologists. Bilingual Edi-
tion: English/Espanol. Herpeton, Offenbach, Germany. 49 pp.

Mccranie, J. r. 2011. The Snakes of Honduras: Systematics, Distribu-
tion, and Conservation. Society for the Study of Amphibians and 
Reptiles, Contributions to Herpetology 26, 714 pp.

–––––––, and g. köhler. 2015. The Anoles (Reptilia: Squamata: Dac-
tyloidae: Anolis: Norops) of Honduras. Systematics, Distribution, 
and Conservation. Bull. Mus. Comp. Zool. 161(11), 281 pp.

–––––––, and l. d. Wilson. 2002. The Amphibians of Honduras. Socety 
for the Study of Amphibians and Reptiles, Contributions to Her-
petology 19, 625 pp.

sMithe, F. b. 1975–1981. Naturalist’s Color Guide. Part 1. Color Guide. 
American Museum of Natural History, New York. [issued in 3 parts]

Herpetological Review, 2019, 50(3), 618–621.
© 2019 by Society for the Study of Amphibians and Reptiles

Rattlesnakes of the Grand Canyon 
Gordon W. Schuett, Charles F. Smith, and Bob Ashley. 2018. 
ECO Publishing and Distribution, Rodeo, New Mexico (https://
www.ecouniverse.com). 131 pp. Softcover. US $12.95. ISBN: 978-
1938850585. 

CHARLES A. DROST
U.S. Geological Survey
Southwest Biological Science Center
2255 N. Gemini Drive 
Flagstaff, Arizona 86001, USA
e-mail: charles_drost@usgs.gov
ERIKA M. NOWAK 
School of Earth and Sustainability and 
Department of Biological Sciences
Northern Arizona University 
525 S. Beaver Street, Box 5614 
Flagstaff, Arizona 86011, USA 
e-mail: Erika.Nowak@nau.edu

The Grand Canyon in northern Arizona is a natural wonder 
known world-wide. Designated as a World Heritage Site by the 
International Union for the Conservation of Nature and Natural 
Resources in 1979 (IUCN 1979), Grand Canyon National Park 
attracted over 6.2 million visitors in 2017 (https://irma.nps.gov/
Stats/SSRSReports; accessed 19 February 2019), and February 26, 
2019 marked the 100th anniversary of the designation of the area 
as a national park (Anderson 2000). There are several regional, 
state, and local guides to reptiles and amphibians in the southern 

Colorado Plateau region of northern Arizona and southern Utah 
(e.g., Wauer 1964; Grater 1981; Brennan and Holycross 2006), for 
the Grand Canyon area specifically (Miller et al. 1982), and for 
venomous reptiles in the area (Lowe et al. 1986). However, most 
of these are older and not readily available. Rattlesnakes of the 
Grand Canyon is an attempt to fill this dearth of recent guides for 
one particularly enigmatic group of reptiles, and its publication 
follows the 2016 publication of Rattlesnakes of Arizona (Schuett 
et al. 2016 a,b; reviewed by Hayes 2017; Nowak 2017). This book 
is proposed as the first publication in a natural history series by 
its publisher, with an intended audience of both the “curious 
novice” and the “professional biologist.” Rattlesnakes of the 
Grand Canyon is beautifully produced, with many excellent 
photographs of this fascinating group of snakes. However, for 
all its beautiful images of rattlesnakes in their natural habitats, 
attractive layout and artwork, perfectly packable size, and very 
reasonable price, the content of this book does not live up to the 
promise of the cover, and it fails both of its target audiences—it 
is not useful for a serious research audience, and it has limited 
value as a guide for a general public audience interested in 
rattlesnakes. 

This new book draws heavily on Rattlesnakes of Arizona, 
quoting lengthy passages from that tome, and using substantial 
blocks of other text with only slight wording changes. Over half 
of the snake photographs are shared between the two books (in 
some cases with minor differences in cropping and brightness). 
Curiously, 11 photos shared between the two books are reversed 
left to right (e.g., p. 29 of this book and p. 57 of Rattlesnakes of 
Arizona). Despite the amount of borrowed material from its 
parent book, Rattlesnakes of the Grand Canyon manages to leave 
out much of the most important and useful detail, particularly in 
regard to identifying characters, as discussed below.

Rattlesnakes of the Grand Canyon is not without its strong 
points. The beautiful paintings by Tell Hicks are one of the 
highlights of this book, in addition to the many good photographs 
of the different rattlesnake species. We particularly like the plates 
on p. 34 and p. 82 comparing neonates of different species and 
subspecies (although the reason for the inclusion of C. cerberus 
on p. 34 is not clear, given that this species is not otherwise 
included in the book). There is a nice overview of venomous 
versus poisonous snakes on pp. 19–20; this terminology is 
commonly misunderstood and used inappropriately. 

As a guide, however, this book offers surprisingly little 
information—and no new material—to address the issue of 
“frustrating misidentification” of species that occur in the 
Grand Canyon region, as noted in this book’s foreword. Species 
descriptions are seriously lacking; the only consistent elements 
of the descriptions are general and rather vague listings of 
variations in ground color, with little discussion of how this is 
useful for identification. For most species, no good identifying 
features are presented, even when there are clear and relatively 
obvious characters. Explanation of important characters such 
as blotches versus bands, shape and coloration of blotches, tail 
bands, facial stripes and other head markings are inconsistent 
and lacking for many species. Similarly, there is almost no 
description of scutellation characters (although the authors note 
the paired, enlarged scales between the eyes of C. scutulatus in 
their speculation about the origin of the specific epithet, they 
do not mention anywhere that this character is diagnostic). 
The “similar looking species” section, which should reasonably 
point out critical differences from other species, simply lists 
one or two other species that have a similar appearance, or (for 



Herpetological Review 50(3), 2019

619BOOK REVIEWS     619

too many species) states that a) “...identification (is) not possible 
without precise locality information,” or b) that the species is “...
unlikely to be confused...,” or that identification is “...generally not 
problematic...”—after failing to provide definitive descriptions 
or otherwise explain how identification is “...not problematic.” 
A prime example of this is the treatment of “C. abyssus” and C. 
pyrrhus, which have caused confusion in identification since 
the book by Miller et al. (1982) and before. Although the two 
species frequently share the same salmon or pink coloration in 
their ranges in the Grand Canyon, they are readily identified by 
a number of characteristics (e.g., “C. abyssus” has a distinctly 
blotched pattern, whereas C. pyrrhus has cross-bands along much 
of its length). Unfortunately, the descriptions in Rattlesnakes of the 
Grand Canyon will not alleviate the confusion between these two 
species. This lack of attention to identifying characters is puzzling, 
given the careful treatment of diagnostic features presented by 
authors of the species accounts in Rattlesnakes of Arizona (Schuett 
et al. 2016 a,b). Other guides, covering many more species over 
much larger areas, provide better, more accurate, more useful 
information in the space of a paragraph or two, than Rattlesnakes 
of the Grand Canyon provides in several pages (e.g., Brennan and 
Holycross 2006; McGinnis and Stebbins 2018).

Ideally, the photographs would highlight key identifying 
marks. However, excluding the photos of “C. abyssus” (which we 
assume to be mostly or entirely from the Grand Canyon), over 80% 
of the images are not from the Grand Canyon region or provide 
no information on the geographic locality. In particular, none 
of the images of C. viridis, C. atrox, C. molossus, or C. scutulatus 
are identified as being from the Grand Canyon region. Given the 
variability that the authors note for many species, and the lack 
of detail in the descriptions of pattern and coloration, this is a 
serious omission; for those attempting to use this book in the 
Grand Canyon area, some of the photos will be more misleading 
than helpful. In general, many of the photos and illustrations lack 
figure titles (over 40%) or credits, limiting their value and interest.

Although it replicates the taxonomic treatment followed in 
Rattlesnakes of Arizona, the authors’ elevation of nearly all of 
the subspecies of the viridis / oreganus group to species level 
is not widely recognized. The last three editions of the Society 
for the Study of Amphibians and Reptiles’ list of scientific and 
standard common names for amphibians and reptiles (Crother 
2008, 2012, 2017) treat the “western group” as three species 
(C. oreganus, C. viridis, and C. cerberus), and specifically note 
the need for analyses using nuclear DNA to better understand 
relationships within the group (Crother et al. 2017; see Hillis 2019 
for a review of the practice of species “over-splitting” as a recent 
trend in the molecular herpetological community). Other major 
works (e.g., Campbell and Lamar 2004; Ernst and Ernst 2012; 
McGinnis and Stebbins 2018) follow taxonomic arrangements 
similar to Crother (2017), with minor variations. The authors 
of this book imply that their treatment (following Douglas et al. 
2002) has broad acceptance (e.g., on p. 42 “Crotalus concolor... 
[is the] name used today by most biologists”). However, a review 
of recent scientific literature does not bear this out. For example, 
the name C. concolor is used in only six articles and books in the 
period from 2003-2019, compared with at least 76 works that use 
either C. oreganus concolor or C. viridis concolor.[1] Support for “C. 

[1]  Google Scholar search of the respective taxon names from 2003 (after 

publication of Douglas et al., 2002, proposing elevation of these subspecies 

names) to the present—excluding references in Rattlesnakes of Arizona, and 

excluding articles where the names only appear in literature cited.

abyssus” in other studies is particularly weak, and we found only 
five articles between 2003 and 2019 that use this name. Species-
level entities and relationships within the C. viridis–C. oreganus 
complex continue to be uncertain, with different studies yielding 
a variety of contrasting results (e.g., Aird 1984; Quinn 1987; Pook 
et al. 2000; Ashton and de Queiroz 2001; Goldenberg 2013; Davis 
et al. 2016), and the taxonomic treatment presented in this book 
is likely to lead to more confusion than insight among the general 
public, land managers, National Park Service interpretive staff, 
and professional biologists.

As mentioned, much of the material for this book is taken 
from Rattlesnakes of Arizona. However, some of the new text in 
this book is suspect or is weakly supported, if at all. For example, 
for five of the eight taxon accounts, the same statement is made 
(verbatim, or nearly so) under Population Status & Conservation: 
“Perhaps the greatest immediate threat to the [species name] 
is climate change. Recent modeling work on other species of 
rattlesnakes (e.g., Crotalus cerberus) of the Colorado Plateau has 
shown that this region is extremely vulnerable to climate change 
and wildfires...” The only support provided for this generalization 
is one study (Douglas et al. 2016) on a different species (C. 
cerberus) that occurs in very different habitats from any of the 
forms covered in this book. While other studies have also modeled 
potential effects of climate change on snakes of the Colorado 
Plateau region (e.g., Lawing and Polly 2011; van Riper et al. 2014; 
Hatten et al. 2016), none of the studies have proposed climate 
change as an immediate threat to these species. 

Values for average size of neonates are stated without citation, 
without any measure of variability, and without reference to 
geographic location—and hence are of questionable value. 
Statements about size (or age) to sexual maturity do not have 
citations and are similarly suspect. Studies based on free-ranging 
rattlesnakes versus museum specimens consistently report 
different minimum sizes at sexual maturity. Though growth and 
time to maturity are resource-dependent (Taylor and DeNardo 
2008), in most rattlesnakes males mature at smaller sizes 
compared to females, as opposed to the same age and size (e.g., 
Spencer 2003 for C. atrox; Cardwell 2008 for C. scutulatus; Glaudas 
et al. 2009 for C. lutosus; reviewed generally for snakes in Parker 
and Plummer 1987).

For both the research audience and the general reader, the 
species distribution maps are notably poor. Even though each 
takes up a full page, the base map shows little detail for geo-
graphic reference, and no indication of topography—in a re-
gion that is dominated by canyon depths and upland plateaus 
and peaks spanning an elevational range of nearly 2,500 m. 
The few named geographic features provide scant reference 
points for readers of the book. A simple, partial fix to this issue 
would have been to include the locations of major trails and/
or to list river mileages along the Colorado River (which are 
widely known and used by visitors to the river corridor). More 
importantly, there are few points on any of the maps to indi-
cate species distributions, despite the availability of numerous 
vouchered specimens of Crotalus spp. in regional and national 
collections (most searchable through online databases). For 
seven of the eight forms discussed, the number of map points 
ranges from 13 to just two—for a coverage area of 35,000 km2. 
There are three points plotted for C. scutulatus, but even two of 
these are probably in error—they are plotted near the mouth 
of Diamond Creek in the western Grand Canyon, and we know 
of no voucher specimens, photographs, or published or un-
published reports supporting this location (nor do the authors 
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provide any documentation for this location—in this book, or 
in the much more detailed Rattlesnakes of Arizona volume). The 
maps do not, in fact, provide an informative depiction of the 
range of any of the rattlesnake forms treated. We queried VertNet 
and other online databases (e.g., the University of Arizona col-
lection database; http://eebweb.arizona.edu/collections/Herp/
BiotaWeb/Order1.htm). Identifications listed in such databases 
need to be verified, of course, but even this initial check clearly 
highlights the deficiencies of the map coverage in Rattlesnakes 
of the Grand Canyon. Voucher specimens and photographs show 
that all of the taxa included are more widespread than shown 
in this book. The map for Crotalus pyrrhus, for example, shows 
13 points, nine concentrated in a <40 km stretch of the river be-
tween Parashant Wash and Diamond Creek, with the eastern-
most points in the vicinity of Lava Falls (river mile 180); museum 
voucher specimens show that this species is common along the 
river corridor from just downstream of Kanab Creek on the east 
(river mile 144) to beyond Pearce Ferry (river mile 280) on the 
west, and multiple points north of Grand Canyon, in the area 
mapped by this book. Voucher records for Crotalus scutulatus 
and C. molossus similarly indicate more extensive occurrence 
than shown in the book. Most strikingly, there are at least seven 
vouchered records for C. cerastes within the area covered, and 
that species is not mentioned at all in this book. We note further 
that these distributions are not even poorly-known; major field 
guides and scientific works on rattlesnakes all depict the ranges 
of these species more accurately than does Rattlesnakes of the 
Grand Canyon. The most glaring omission regarding the maps—
and one that seriously calls into question their reliability—is that 
the authors provide no explanation of the basis for the mapped 
points (e.g., voucher specimens, sightings by the authors, sight-
ings by others), nor for the reliability of the associated identifica-
tions and information. 

Beyond issues of content, the writing is uneven, frequently 
awkward and unclear, overly colloquial in places, and 
unnecessarily technical in others. For example, rattlesnakes 
are described as “subjugating” their prey, and their lifestyle is 
described as “subterranean” (p. 18). We also learn that “rattlesnakes 
reproduce in similar ways to ordinary animals...” (p. 23). On the 
other hand, few non-professional readers will be interested in 
the level of detail presented in the sections on venoms within 
the individual accounts, and professional readers will consult 
a more authoritative text on venoms. The excessive repetition is 
annoying; e.g., the sentence “Clearly, more field and laboratory 
work will be required before we have a definitive understanding of 
venom variability in [species name],” is used in six of eight species 
accounts. Similarly, the text on hybridization in the western 
rattlesnake group is duplicated in different species accounts.

The book’s introductory sections are cursory. Rather than 
summarizing information on topics in a useful and pertinent 
way, the authors simply refer readers to websites (and the main 
site mentioned, the online commercial arm of Grand Canyon 
National Park’s nonprofit partner, is of limited value). There are 
many good, easily accessible books on the geology and natural 
and cultural history of the Grand Canyon region (e.g., Ranney 
2012 and Breed and Roat 1974 for Grand Canyon geology, Lago 
2015 for cultural history) that could have been cited. Lack of 
careful review of published reference materials may account for 
some of the errors in this section, e.g., on p. 14, the Proterozoic 
“Eon” is noted as “250 to 541 mya”, but 250–540 million years ago 
(mya) is the time span of the Paleozoic; the Proterozoic precedes 
this, extending back to 2500 mya. 

For a book focused on venomous snakes, there is no specific 
information on treatment of venomous (or other) snakebite, and 
the text on avoidance of snakebite would have been more useful 
in the context of this particular landscape—e.g., What should 
hikers do if they encounter a rattlesnake on a narrow trail? What 
if the rattlesnake is in a river campsite? Insofar as this book is 
intended for use by visitors and herpetological enthusiasts, the 
information on pertinent laws and regulations on rattlesnakes 
is uneven. Regardless of state laws, National Park Service 
regulations do not allow collecting of snakes without a park-
specific scientific collecting permit (e.g., Nowak and Greene 
2016), yet this information is missing from several accounts 
(“C. concolor”, C. atrox, C. molossus, and C. scutulatus). Tribal 
nations whose lands comprise much of the region have their 
own regulations. 

The use of literature citations is sporadic and uneven—
unnecessary in some places and conspicuously lacking in other 
sections, especially the introduction. In some sections, complete 
citations are placed in the text (and not in the literature cited), 
while other references given in the text are missing from the 
literature cited (e.g., Brattstrom 1954, 1964; Holman 2000). 
Overall, there is little indication that the authors made an effort 
to review and present the broad literature on rattlesnakes of this 
region. 

Despite its attractive presentation and layout, this book 
contains too little useful information for a field guide, and too 
much speculation, assertions of questionable validity, and 
borrowed material from other sources (particularly Rattlesnakes 
of Arizona, by some of the same authors) for a scientifically 
useful work. Only a few pages into this book, we find ourselves 
disappointed at the lack of substance and questioning and 
doubting many of the authors’ statements. If you are looking for 
an Arizona field guide, Brennan and Holycross (2006) present 
more detailed and more useful information on identification 
and ecology in a book that is similar in size and that also provides 
accounts of all of the other amphibians and reptiles in the Grand 
Canyon and the state of Arizona, as a bonus. If you are interested 
in a scientific synthesis of rattlesnakes of this region, consider 
Rattlesnakes of Arizona (Schuett et al. 2016 a,b), despite its 
taxonomic shortcomings (Nowak 2017). In short, Rattlesnakes 
of the Grand Canyon feels rushed to production, and this is a 
shame, given the potential appeal of a more useful treatment. 
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Dreaming in Turtle: A Journey through the 
Passion, Profit, and Peril of Our Most Coveted 
Prehistoric Creatures
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“Everyone has a turtle story” is an 
introductory phrase and concept used 
throughout this readable book. I found a 
variation of that theme in most the stories 
but more as “Everyone has an excuse to keep 
or kill turtles.” The author is a master at story 
telling as he holds an endowed chair in the 
School of Journalism and Communication 
at the University of Oregon. His goal is to 

reveal the demise of turtles by addressing why people catch turtles 
for pets, food or medicinal purposes, and the book succeeds in 
taking one into the back alleys of markets or other places where 
such endeavors occur and seemingly at an increased rate. 

Although organized by different cases or adventures, some 
tales pop up through the entire book, such as long descriptions 
of Fred, his pet box turtle. I had to peruse these after a while as it 
became tiresome reading (you can only talk about your pet for so 
long). Although turtles are interesting, they also are fairly bland or, 
for most, docile. Sort of like listening to someone describing what 
their cat has done over the last week.

Laufer interviewed many nefarious souls and manages to 
get many to spill the beans of their practices, some of which are 
questionable. The market in illegal turtles and other wildlife is a 
serious conservation issue depleting wild populations. The rarer 
the species, the more its price increases as well as devious ways of 
collectors to sell them. 

Overall, the message here is depressing. This is due to the topic, 
and not just Laufer as the messenger (who mostly investigates the 
“dark” side here). Although some cases of arrest and punishment 
happen, it seems like much of the trade goes unabated, and major 
operations involving illegal selling of turtles for pets, food or 
medicine occur again and again. This is a tragedy of our time. This 
book is light on more positive measures. For example, there are 
many conservation groups dedicated to better protecting turtles. 
Several groups attempt to restrict trade in depleted chelonian 
populations, including the Turtle Conservancy (featured in 
this book), the IUCN (International Union for Conservation 
of Nature) Tortoise and Freshwater Turtle Specialist Group, 
CITES (Convention on International Trade in Endangered 
Species), Turtle Survival Alliance, Wildlife Conservation Society, 
Chelonian Research Foundation, Turtle Conservation Fund, and 
Conservation International. Further, there are specific efforts for 
single or closely-related species, including the North American 
Box Turtle society, Diamond-back Terrapin group, Western 
Pond Turtle Working groups, Desert Tortoise Council, Gopher 
Tortoise Council, and California Turtle and Tortoise Society. 
However, Laufer passes over most of these. Still, much interest in 
chelonians is also reflected in many books about them, perhaps 

disproportionally to the number of species in the taxa. People 
have awe and concern about turtles and tortoises, which greatly 
assists conservation efforts on their behalf. There is a strong 
cadre of biologists studying species and trying to protect them in 
the wild but there is so much happening that it will take another 
book to cover these topics. Further, on a more hopeful note, there 
is need for more balance of spelling out losses as well as wins in 
conservation battles. 

Laufer explores cultural implications of turtles and the threats 
that interact with them, including the snippets from biologists 
conducting Desert Tortoise surveys. In brief, he recalls colleagues 
who have witnessed loss of tortoises from military activity on bases 
to displacement at solar farms in the Mojave Desert. This book is 
less natural history, but more about anthropological exploration 
of turtles and their relations with humans. It is a fantastic book if 
you are looking to learn about turtle smuggling and use of turtles 
as food or pets. I love turtles myself and so it was a bit depressing 
to read of so much activity happening today. Still, there are many 
fascinating stories here of smugglers, endangered species, and 
money that compels humans to collect turtles.

This book has a call for action, but few specific steps are 
spelled out. Laufer challenges some of the current take of turtles 
for pets, food or traditions, yet I now think the state of turtles is 
so precarious that we should just stop it all. Take a time out and 
stop trying to identify this or that species being shipped around 
the globe. Also, if special meat or treat is needed for some meal, go 
buy a better cut of steak or lobster. Need your sex drive increased? 
Go buy some commercial products that are readily available 
from your doctor or off the Internet. Need a rare turtle for your 
collection? Well, no. Those days are over. Perhaps in the future 
some species can be raised in captivity and marked as such for 
the pet trade. 

We need to we solve the crisis in front us. If not, then we will 
be “Dreaming in Turtle” with none left in the wild except a few 
invasive or highly adaptive species—such as Red-eared Sliders. 
Toward learning more about this trade in turtles and the deceit 
swirling around turtles today, I recommend this volume for those 
new to the topic. 
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Nearly 30 years have passed since A 
Field Guide to Australian Frogs (Barker 
et al. 1995) was published, and although 
there have been a number of guide books 
on Australian frogs at a regional and 
continental level, perhaps it is this guide 
that has most inspired Simon Clulow and 
Mike Swan to bring a more comprehensive, updated guide to the 
market. Rather like the 1995 field guide, A Complete Guide to Frogs 
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of Australia organizes the Australian frog fauna into ‘functional 
groups’ that relate to their common features and relationships 
(e.g., Riverine Tree Frogs, Rock Frogs, etc.) rather than to the usual 
alphabetical order of genus and species name within a family. This 
helps break up a large group such as the genus Litoria and makes 
it easier to compare similar frogs. However, a minor disadvantage 
with this organization is that it may take longer for readers to find 
a species, as they may need to go straight to the index of scientific 
names at the back until they know their way around the book 
better.

This book is a handy size for use in the field. The overall layout 
and presentation is very good. Although most photos could do with 
a tweak on the bright side in their exposure for print publication, 
they are generally well chosen as typical representative examples 
of each species. Distribution map and ventral surface inserts save 
valuable page space, as does the use of a smaller font size for the 
second column in species descriptions. The use of color code 
edges on pages to indicate frog families would have benefited from 
increased color contrast for easier recognition (e.g., Ground Frogs 
and Narrow-mouthed Frogs are very similar in their color code).

The conservative taxonomic approach taken makes sense 
given the current and ongoing state of flux in the expected 
future revisions of the family Pelodryadidae and potentially 
Myobatrachidae and Limnodynastidae. When these proposed 
revisions are eventually published, all current books on Australian 
frogs will require extensive revision. 

The guide begins with an introductory chapter explaining the 
features of a frog, including a brief pictorial summary of some key 
life stages of a typical aquatic-breeding species. Illustrations of 
an Australian species might have been a nice touch here though, 
rather those of the European Rana temporaria, but the concise 
explanations of anatomy and physiology of frogs are clear and 
easy to comprehend. Next comes an enticing sample of some of 
the iconic frog species found in Australia touching on the unique 
life histories of some, as well as frogs as part of the early diet 
preferences among indigenous Aboriginal people. Frogs in danger 
must sadly be part of any current book on frogs worldwide, and 
there is an overview of the threats endangering many Australian 
frogs, including disease, habitat loss and pollution, invasive 
species such as the Cane Toad, and climate unpredictability. Frog 
conservation efforts are highlighted, and the current conservation 
status is stated for each individual frog in the species descriptions. 

In ‘How to use this guide,’ it would have been a good idea to 
include a brief explanation of the amphibian taxonomic hierarchy 
for those unfamiliar with the terms family, genus and species. For 
example, given that Steps 1 and 2 in the checklist for successful 
frog identification rely on an initial understanding of our frog 
families, perhaps the term ‘Family’ could have been inserted 
beside each bracketed scientific family name in the Contents, 
which would help non-professional users.

The main body of the book comprehensively covers all 
currently known frog species and subspecies in Australia. The full-
page introduction devoted to each family, genus and ‘functional 
group’ (e.g., as within the genus Litoria) is good and summarizes 
most of the main features that link the genera and ‘functional 
groups’ within their larger frog family groups. The introduction 
also provides an overview of habitat selection and behavior, where 
relevant. Sometimes it can be a challenge to apply a common 
name to some of these frog groups successfully. Litoria bella, for 
example, is placed in the ‘Red-eyed green tree frog’ group due to 
its close genetic relationship with other congeners, although it 
diverges from a ‘red-eye’ characterization with its lovely golden 

eyes! Litoria andirrmalin, placed in the Torrent Frog Group, is 
an even more difficult one. Despite having a general habitat 
preference somewhat in common with others in this group, this 
species is very unlike the other Torrent frogs listed here, having 
a large tympanum and a tadpole that is not torrent-adapted. 
Similarly, categorizing the Limnodynastidae as ‘Foam-nesting 
ground frogs’ finds the recalcitrant genus Neobatrachus at odds 
with the others because its members do not lay foamy eggs, 
although their systematic relationships otherwise make them 
belong to this group. Other opportunities to group the ground frogs 
based on taxonomic relationships have not been taken on board, 
such as members of the genus Mixophyes and Pseudophryne, 
which are all very similar within each genus. Perhaps there was a 
concern that the book would become a bit unwieldy and complex 
if this was done, and no doubt this would have required many 
more pages, so the more simplified, compromised approach to 
grouping was adopted. While a difficult challenge, the common 
name groupings adopted for frogs in this book are mostly well-
defined. Species that do not easily fit the categories generally have 
been pointed out by the authors, so readers are made aware of the 
odd ‘mis-fits.’

The species accounts throughout the book are necessarily 
compact but well-planned and clearly laid out. The only suggestion 
I might make would be to increase the font size of the scientific 
name beneath the common name, as this would help those who 
primarily use these names rather than the more variable and 
inconsistent common names. The use of bold text to highlight 
key features speeds up the identification process. The descriptive 
features are all listed consistently in the same order throughout 
the book, making it very easy to flip from one species to another 
and find the same feature in pretty much the same place within 
the description for comparison. A minor observation –– in the 
Similar Species section of the C. maculosa account, this species is 
hardly included in the comparison with its closely related species, 
save to say this group is almost indistinguishable. However, a 
character difference for this species (webbing) is mentioned in the 
otherwise very similar section for C. longipes on the opposite page. 
It would have been worth including this under the C. maculosa 
Similar Species section where it would have helped readers.

The paragraphs on Call, Status, Habitat, Reproduction and 
Tadpoles, are helpful and important, although necessarily brief. 
I think the Similar Species section, in particular, is generally 
excellent and thorough, despite the available space limitations, 
and enables readers to quickly compare like species. This is 
an area that has needed more attention, as it has been either 
neglected or dealt with briefly and/or inconsistently in most other 
Australian frog guides. The authors have put much effort into 
the comparative summaries found in this section for each frog 
account, and readers will find it very helpful to examine these 
observations carefully. 

When it comes to the Microhylidae, the introductory page to 
each genus is thorough, but in the case of the two genera from 
this family occurring in the Australasian region, it would have 
been more correct to change the sub-heading of ‘Tadpoles’ to 
‘Development,’ as these frogs are direct developers and do not 
have a true tadpole, bypassing this stage during development in 
the jelly capsule on their much more direct path to becoming a 
frog. Unfortunately, the Bibliography had to be much abridged 
due to space limitations, so readers will have to resort to web 
searches for full titles. This section at least reflects the overall 
selection of references used by the authors and can lead readers to 
find further information.
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Overall, I find this book to be a very useful addition to our frog 
field guides in Australia, and congratulate the authors on their 
endeavor. 
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There are numerous guides and 
references to the vertebrates of California. 

So, it was refreshing to see West Southwest: Vertebrate Life in 
Southern California (Pregill 2018) as a reference that pulls together 
aspects of natural history, geology, evolution, and ecology and ties 
it all together with a touch of narrative. The book is organized into 
three main sections that introduce the reader to various aspects of 
California history, climate, ecosystems, and wildlife.

The first major section (“Fundamentals”) includes aspects 
of the geography, geology, and climate of Southern California, 
historical explorations in California (primarily), and a theoretical 
overview of natural history as a science. The second major 
section (“Settings”) focuses on plant-vertebrate communities 
in numerous ecosystems, including coastal habitats, chaparral, 
woodland, coniferous forests, desert scrubland and riparian 
habitats. The final section (“Vertebrates”) focuses exclusively on 
California vertebrates, starting with amphibians and reptiles, then 
birds, and finally mammals.

The fundamentals section is a quick study on geologic time 
scales, plate tectonics, and the formation of the major ranges 
of the southwest, with an emphasis on the formation of the San 
Andreas Fault and the Transverse Ranges. Characteristics of the 
climate and specific California climate zones also comprise main 
topics of this section. There is also an enjoyable section that covers 
the history of exploration and specimen collection, starting with 
the colonization of the Americas and ending with an overview 
of modern museum efforts. This timeline focuses on the history 
of French, British, and Spanish science-based explorations 
throughout California that began near the mid-1500s, and the 

accounts that the author retells provide numerous starting points 
for further reading. In particular, I was eager to find biographies 
of several naturalists of the 1800s that are covered in this section, 
including Paolo Botta, David Douglas, Thomas Coulter, Ferdinand 
Deppe, Thomas Nuttall, and William Gambel. A narrative 
overview of the South Seas Exploring Expedition, the Mexican 
Boundary Survey, and the Railroad surveys that commenced in 
1853 provides a means to understand the significance of acquiring 
numerous specimens west of Appalachia that were undescribed 
prior to the 20th century. Given the relevance of the topography of 
the landscape in this section, a few detailed maps of focal areas 
would be helpful and obviate the need to consult additional 
resources, especially for readers unfamiliar with Southern 
California topography. 

The natural history as science chapter is a crash course on 
taxonomy and phylogenetics and basic animal ecology that 
focuses on distributions, feeding, reproduction, and predation. As 
brief as the section is, there is actually enough information that 
an untrained reader could grasp the concept of a phylogenetic 
tree and understand how to interpret species relationships. As 
an introduction to both evolution and ecology, the author does a 
good job of explaining both, provides enough context as the topics 
relate to the content in the book, and piques enough curiosity 
that readers will likely seek further resources. As such, a list of 
suggested further readings in addition to the bibliography would 
surely help steer readers to the most practical materials. 

The second major section addresses plant-vertebrate 
communities in an engaging way to illustrate and explain how 
conditions of the environment shape ecosystems and species 
interactions. The figures, including maps and photographs, are 
a nice touch. Because this book is not a field guide, having the 
figures helps to identify common plant and animal species that 
one would typically encounter in each community. However, 
some images are difficult to decipher and ultimately, this detracts 
from the general high quality of much of the material. 

The final major section that addresses the vertebrates 
of Southern California is an easily readable discourse that 
gives a broad introduction to the life history of all terrestrial 
vertebrate groups, along with various aspects of ecology, such as 
reproduction, foraging behavior, and defenses. Given the author’s 
background, the real focus here is amphibians and reptiles, 
followed by a lesser evaluation of birds and then mammals. 
Although there is relatively less in-depth content about birds and 
mammals, there is still plenty of material covered in these latter 
chapters, including major research related to the rise of modern 
birds, as well as the historical legacy of felids in California and 
current population dynamics in isolated ranges across the state. 
Some taxonomists may take issue with the taxonomy used (for 
example, Actinemys instead of Emys), but the book nonetheless is 
a satisfying introduction to much of California vertebrate wildlife, 
history, and biogeography. 

Overall, the book is aimed at a general audience as a primer 
of California natural history, but it would still be a fun weekend 
read for any professional, especially someone untrained in 
herpetology. In a lot of ways, the various chapters feel like 
condensed college courses. For this reason, the book has much to 
offer to any recent Southern California transplant eager to learn 
about the region’s unique natural history, and for those already 
here without such knowledge, it should be required reading. 
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Flying Fish, Pizza, Religion, & Sex: 
A Naturalist’s View of Life
Bayard H. Brattstrom. 2018. Outskirts Press, Inc., Parker, Colorado 
(www.outskirtspress.com). 366 pp. Hardcover. US $ 24.48. ISBN:978-1-
4787-9869-9.

Flying Fish, Pizza, Religion, & Sex is the 
latest offering from Bayard Brattstrom, 
retired but never inactive Professor 
Emeritus from California State University-
Fullerton. As in his previous books (How 
to Study Rhinos, Lizard Tales), Bayard 
offers his free-wheeling observations 
and opinions on the world of today and 
yesterday, from the outrageous to the 
mundane. The title only provides a small 
glimpse of the topics covered, and his 
insights leave the reader saying “I never 
thought about that” to “he sure got that 

right.” Not everyone, of course, will agree with Brattstrom’s 
opinions, and some comments or essays might offend certain 
individuals or groups who object to anything that ruffles their 
feelings or world-view. That’s okay with Brattstrom, for as he 
says in the introduction, “You may enjoy them [his essays], learn 
from them, get angry with them, and even reject some of them. 
If you do any of the above, I will be happy.” The book is mostly 
comprised of short essays from one to several pages in length. 
The comment sections (pp. 316–366), however, consist of very 
short sayings and quotes by Brattstrom and others on the truth, 
absurdities, and wisdom of the human condition. Although many 
essays are not scientifically-oriented, many are. Herpetologists 
will see Brattstrom’s affections for his research subjects and the 
desert throughout the book, particularly in essays describing 
what Southern California was like decades ago, the head colors 
of snakes, and dinosaur extinction; there are even a few essays on 
flying fish for those studying that lower vertebrate group. Flying 
Fish, Pizza, Religion, & Sex is not a “read-through” book, but it 
makes a good companion in the loo where most really insightful 
contemplation occurs (outside of pubs, of course).

RepFocus — A Survey of the Reptiles 
of the World
Rune Midtgaard. 2019. Privately published (available from www.
repfocus.dk/Purchase.html). e-book. € 82.00 (ca. US $92.00). No ISBN.

RepFocus – A Survey of the Reptiles of the 
World is available only as an e-book in html 
format. According to information provided 
by the author, this ambitious undertaking 
includes information on 11,115 reptile 
species, 1224 genera, and 85 families 
presented in 1318 checklists (current to 
31 December 2018). All checklists include 
Latin, English, German, and Danish 
names, nomenclatural history, remarks on 
taxonomy (“In cases where there is a lack 
of consensus among researchers regarding 
taxonomical matters, a conservative 
standpoint is usually taken herein”), distribution (natural and 
introduced, based entirely on published information), and 
thumbnail maps linked to larger maps (see below).  The book 
contains 109,979 literature references presented in three formats: 
(1) indexed alphabetically by author; (2) indexed taxonomically; 
(3) indexed regionally. There are 1318 taxonomic bibliographies, 
which include 94 families and higher taxonomic categories and 
1224 genera (with all known reptile species). Also included are 
4027 distribution maps, including maps for all families and 
higher taxonomic categories, all 1224 genera (about 50% of 
which are outline maps), and 2709 species (24% of all known 
species). The author provides 1076 regional checklists and 766 
regional bibliographies, including maps of all regions. Each 
checklist includes a summary biodiversity statistic for the region 
and a link to a separate checklist of introduced species. In 
total, there are 401,755 literature records that constitute 
documentation for the distributions presented; 2152 regional 
biodiversity statistics on families and genera representing all 
of the 1076 regions included; and miscellaneous biodiversity 
statistics, primarily relating to the families and other higher 
taxonomic categories, most with diagrams. Many of the statistics 
have never been compiled or published before. The book will be 
delivered by mail on a USB drive packed in a DVD box. Examples 
of accounts can be examined at http://www.repfocus.dk/.New 
editions of RepFocus are expected to appear regularly, possibly 
annually.
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