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Rattlesnakes have long been objects of keen interest to sci-
entists and non-scientists alike (Greene 2013), and in part to 
help others understand these much-maligned animals, rattle-
snake researchers and enthusiasts have repeatedly synthesized 
data and observations in compendia. The modern tradition 
in the United States arguably started with Laurence Klauber’s 
(1956, revised in 1972) synthetic review of rattlesnake evolution, 
taxonomy, identification, physiology, natural and life histories, 
population ecology, distribution, behavior, and venomous bite. 
Recent contributions by researchers have included The Biology 
of Rattlesnakes (Hayes et al. 2011); rattlesnakes were also well-
represented in Biology of the Pitvipers (Campbell and Brodie 
1992) and in Biology of the Vipers (Schuett et al. 2002). Rattle-
snake phylogeny, distribution, identification, and ecology have 
also been covered in broad regional syntheses of venomous 
reptiles (e.g., Campbell and Lamar 2004; Ernst and Ernst 2012), 
and in reference-format state field guides (e.g., Lowe et al. 1986; 
Degenhardt et al. 1996; and others). Books written by rattlesnake 
enthusiasts and field scholars and intended for more non-scien-
tific audiences add coverage of the basic biology of rattlesnakes 
(e.g., Rubio 2010; and others). Despite these generally excellent 
sources of information, not since Klauber’s initial contribution 
has there been a single scientific book dedicated to the synthesis 
of phylogeny, identification, distribution and habitat use, natu-
ral and life history, behavior, venoms, and conservation for mul-
tiple rattlesnake species. Given recent advances in knowledge 
based on new field and laboratory research tools, particularly 
radio-telemetry and genetics, such a book is sorely needed. The 
epicenter of rattlesnake diversity in the United States is Arizona, 
home to at least 13 currently recognized rattlesnake species, in-
cluding 12 Crotalus spp. and Sistrurus catenatus [tergeminus] 
(Brennan and Holycross 2006; Crother et al. 2012). Thus, it is fit-
ting that Rattlesnakes of Arizona, a two-volume scientific com-
pendium written and edited by rattlesnake researchers and field 

experts, should be the first book sent forward to begin to fill this 
long-standing vacuum.
 Rattlesnakes of Arizona: Volume 1, Species Accounts and Nat-
ural History is a beautiful book, stuffed full of information on the 
taxonomy, distribution, identification, ecology, and conserva-
tion of rattlesnake species found in Arizona. The book is amply 
illustrated with the lovely artwork of wildlife artist Tell Hicks, and 
the text and focal interest boxes are supported by many excellent 
images, diagrams, and graphs. The glossy, thick pages and large 
font size, as well as ample spacing between lines, enable the text 
to be read easily, and the artwork and many images to shine. This 
book will appeal to a range of readers, from rattlesnake research-
ers needing a comprehensive reference guide, to herpetologists 
and snake fans in the US and abroad, as well as to natural his-
tory art fans. The editors intend that this book is “…for anyone 
interested in the rattlesnakes and their role in southwestern des-
erts and other ecosystems.” This stout book, at about 7 pounds 
[3.2 kg], will be most useful as a coffee table book, rather than as 
an essential field companion for all but the most strong-backed 
explorers. At a recommended retail price of US $84.95, this will 
be a book that appeals initially more to professionals and oth-
ers with financial resources, rather than to the average “starving 
student.” However, the inclusion of unpublished data by experts 
in the field, and the relatively robust review of unpublished Mas-
ter’s theses (e.g., Schofer 2007 in the C. cerberus account), PhD 
dissertations, grey literature, and government technical reports 
(e.g., Rosen and Lowe 1996 in the C. molossus account; Lemos-
Espinal 2011 in the C. pricei account) make this an invaluable 
book. Inclusion of these hard-to-find data may be one of the 
book’s most important contributions to the field of rattlesnake 
biology and management. Given our current peer-review and ci-
tation statistic-obsessed culture, the editors’ and most authors’ 
understanding and support for this under-reported information 
is refreshing. 
 While the book is beautiful, and overall will be very useful and 
interesting to a wide audience, it is also awkward in a number of 
areas. The odd shape and thickness of the book will be evident to 
any reader. Obviously, the landscape orientation lends itself well 
to displaying the artwork and higher quality larger images and 
to easy reading when the book is spread flat on a table. However, 
this unusual shape precludes this important book from com-
fortably joining similar references (Campbell and Brodie 1992; 
Schuett et al. 2002; Hayes et al. 2011) on the bookshelf. In part, 
the book’s daunting thickness could have been simply addressed 
in part through decreasing spacing between text lines and para-
graphs, and tightening up spaces between sections. Another 
easy fix would have been to combine all references into a single 
final chapter (as in Degenhardt et al. 1996) rather than repeating 
many of them in each species account; Klauber (1972) is cited in 
all but two of the 15 species accounts (C. pyrrhus and S. tergemi-
nus accounts cite Klauber [1956]). Another issue contributing to 
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the heft of this book stems from the some of the less rigorously-
edited species accounts (see below). 
 The first volume of Rattlesnakes of Arizona is generally well-
organized, starting with a nice forward by esteemed biologist 
Bayard Brattstrom. As one of the few surviving rattlesnake re-
searchers who studied with Klauber, Dr. Brattstrom’s insight into 
the human and historical context of this field and its future is to 
be treasured. This is followed by a dedication to the late Char-
lie Painter; although he physically resided in New Mexico, he 
inspired many (rattle)snake researchers in Arizona and around 
the southwestern US with his dedication to snake conservation. 
The dedication includes material provided by Painter that was 
originally intended to be included in the C. atrox species ac-
count (C. Painter, pers. comm., March 2015) and other insight-
ful anecdotes about his research with rattlesnakes. The dedica-
tion also explains the odd choice of dustjacket image: C. willardi 
obscurus, a rattlesnake that is found primarily in New Mexico. 
The inclusion of this dedication mirrors material presented in 
many chapters: authors have included pertinent life and natural 
history information on their species from other states (e.g., the 
majority of the information presented in the C. lutosus account 
stems from published studies in Nevada, Utah, and Idaho, pri-
marily due to a paucity of studies in Arizona). In most accounts, 
inclusion of data from other states and Mexico is useful and in-
teresting, but in some cases the material is extraneous (e.g., Box 
2 “Do speckled rattlesnakes occur on Salsipuedes Island?” [pp. 
544–545] in the C. pyrrhus account) and adds unnecessary vol-
ume to the book (“Rangewide conservation issues”, pp. 228–229 
in the C. concolor account). 
 An introduction by the senior editor, artist Tell Hicks, and the 
publisher provides a useful context for the genesis of this book, 
which might explain one of its obvious incongruities (i.e., mixing 
detailed reference chapters on Arizona rattlesnakes with artwork 
depicting non-rattlesnake southwest desert scenes). A subse-
quent brief overview chapter by Randy Reiserer on the history 
of artistic depictions of rattlesnakes further helps to bridge this 
apparent disconnect. Given the rich history of Native American 
interactions with and depictions of rattlesnakes in the south-
western US including Arizona, this chapter could have benefit-
ted from discussion of Puebloan snake dances, which are often 
conducted using rattlesnakes (e.g., Schafer et al. 1995; Dilworth 
1996); this cultural expression is discussed briefly (p. 322) in the 
C. viridis account.
 Introductory sections are followed by 15 comprehensive spe-
cies accounts interspersed with Hicks’ paintings. Starting off the 
species accounts, there is an overview chapter that too-briefly 
outlines the tortured history of the phylogenies and taxonomic 
placements of subspecies currently or formerly (depending on 
one’s perspective) assigned to the “western rattlesnake group” 
C. oreganus and C. viridis (i.e., abyssus, cerberus, concolor, hel-
leri, lutosus, nuntius; Campbell and Lamar 2004; Ernst and 
Ernst 2012). This is a useful chapter, as the phylogenetic and 
taxonomic status of this group has long been in flux and remains 
so. This introductory chapter could have been expanded to in-
clude additional well-reviewed historical context (especially the 
contributions of Lawrence Klauber and other herpetologists) 
that is scattered in the respective species accounts. For exam-
ple, the C. cerberus account contains a subheading under the 
Reproduction heading entitled “Reproduction in the Western 
[Rattlesnake] group, a primer” (pp. 152–153), which consists of 
a brief explanation of the taxonomic assignations of these ani-
mals, and would have been better placed in the initial overview 

chapter (pp. 39–43). Similarly, the C. abyssus account has a sec-
tion entitled “The western group in Northwestern Arizona: an 
enigma” (pp. 79–92); substantial content here would fit better in 
the introductory chapter. Focal interest boxes dealing with the 
taxonomic and phylogenetic confusion of the C. oreganus/viri-
dis group, e.g., Box 1 “Genetic morphometrics” (pp. 116–118) and 
Box 3 “Cryptic species of the Western Rattlesnake complex” (pp. 
140–141) in the C. cerberus account; and Box 3 “On subspecies, 
distributions, and taxonomic inflation: viridis in the gray” (pp. 
297–298) in the C. viridis account would be better placed in the 
introductory chapter on this group. Scattered as they are within 
individual species accounts, they are distracting and their im-
port is lessened.
 Most species accounts have standardized section headings 
covering nomenclature, phylogeny, description and identifica-
tion compared to conspecifics, distribution across the range and 
habitat use, ecology and behavior, status and conservation; the 
“Personal notes” section is a nice touch given that most authors 
have had personal experiences in Arizona with their species. 
The “Population status and conservation” section is particularly 
interesting and useful for management and thus represents an 
important addition to the accounts; this information was not 
included for each species in recent synthetic treatments (e.g., 
Campbell and Lamar 2004; Ernst and Ernst 2012). Our under-
standing of the potential implications of climate change in 
southwestern U.S. ecosystems has increased dramatically in the 
past decade, and many chapters explicitly discuss these effects 
on Arizona rattlesnakes (e.g., C. atrox, C. cerberus, C. molossus, 
and C. pricei). 
 While major section headings are standardized, subheading 
contents are inconsistent among species accounts, which makes 
finding and comparing information among species challeng-
ing. For example, information on rattle-less individuals is given 
under the species description with the subheading “Aberrant In-
dividuals” (pp. 578–579) in the C. scutulatus account, and high-
lighted within Box 3 “The sound of silence” (pp. 342–343) in the 
C. atrox account. Two accounts (C. lepidus, C. pricei) do not pro-
vide details of scale counts (scutellation), which is unfortunate. 
Given the complexity and density of the material included in this 
book, an index would have been a very useful addition, at least 
to scientific names, major headings, and natural history and be-
havior. On the flip side, very useful comparative tables in the C. 
cerberus account detail home range size, winter body tempera-
tures, and venom toxicity among members of the C. oreganus/
viridis group, and there is a comparative table of scale characters 
in the C. willardi account. 
 The species accounts also include separate focal interest box-
es delving into specific aspects of taxonomic history, species bi-
ology, phylogeny, behavior, and other topics. Generally these are 
well-placed and add substantially to the information presented 
in the attending species account, e.g., Box 1 in the C. abyssus ac-
count, “The ‘Klauber Konundrum’,” pp. 49–52; Box 1 “Convergent 
evolution,” pp. 406–407 in the C. cerastes account. Some are also 
personal narratives providing useful and amusing insights into 
field data collection by experts, e.g., Box 9 “The tracker becomes 
the tracked,” pp. 373–377 in the C. atrox account. A few boxes go 
off on tangents that are only partially relevant to the species ac-
counts, e.g., Box 2, “Integrative Taxonomy” (pp. 119–120) in the C. 
cerberus account; Box 1, “Explorations of the New World” (p. 292) 
in the C. viridis account; these would fit better if condensed with-
in the pertinent species account text, moved to the introductory 
western rattlesnake group chapter, or saved for another book. 
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 The impressive content is generally well supported by peer-
reviewed articles, unpublished data, and/or by the authors’ 
personal observations. In an era where some journals summar-
ily truncate the year of allowable citations so that only more re-
cent references are included, it is particularly notable to see so 
many historic citations used to support taxonomy and species 
descriptions. While most chapters are written in a scientific third 
person style, several chapters (C. abyssus, C. atrox, C. scutulatus, 
C. willardi) switch back and forth between first-person narra-
tive and third person; especially in the C. atrox account, this ap-
proach feels strange, given that the majority of chapters confine 
most personal narratives to focal interest boxes or the “personal 
notes” section. Some lengthy sections of personal narrative read 
like self-aggrandizement rather than dissemination of impor-
tant data and thus detract from the professionalism and scien-
tific import of these otherwise excellent chapters. Unsupported 
speculation by experts is typically kept to a minimum with sev-
eral exceptions, including clearly identified yet protracted spec-
ulation in the C. abyssus account regarding confusing taxonomic 
affiliations and distribution of this and other C. oreganus/viridis 
subspecies in northwestern Arizona. Occasionly, wild specula-
tion occurs or is repeated from other sources in natural histo-
ry sections, e.g. in the C. cerberus account under the “Diet and 
hunting” heading (p. 158), there is a recounting of a Meachum 
(1999) description of a Gambel Quail (Callipepla gambelii) that 
“fell out of the sky” and died; its apparent envenomation was 
subsequently and very tenuously attributed to C. cerberus.
 Many species accounts are well-written and edited, but an 
astute reader familiar with Arizona rattlesnakes and their re-
searchers will find occasional unfortunate mistakes that reflect 
inadequate copy editing, e.g., both the C. abyssus (p. 52) and 
the C. lutosus account (p. 266) incorrectly attribute the contrib-
uting author of the C. cerberus account. Information on home 
range size in the C. cerberus chapter (p.154) appears to incor-
rectly link three unpublished citations to a Master’s study of C. 
cerberus (Schofer 2007). Certain well-known Arizona rattlesnake 
researchers were not included as species account authors (Me-
lissa Amarello, Justin Schofer, and Jeff Smith, C. cerberus; Andrew 
Holycross, S. tergeminus and C. willardi) and are irregularly cit-
ed in the respective species accounts relative to the breadth of 
their published and unpublished contributions. There are also 
occasional punctuation errors and at least one missing section 
header (“Distribution and habitats” in the C. willardi account). 
Some accounts suffer from excruciating detail on the history of 
species descriptions, phylogenetic placements, and scutellation 
(meristics), as well as protracted musings about current taxo-
nomic affiliations, particularly for the rattlesnakes in the C. ore-
ganus/viridis group, e.g., discussion of possible “hybridization” 
occupies 10 pages within the C. abyssus account; combined, the 
C. oreganus/viridis group introductory chapter and species ac-
counts comprise 40% of the text. These verbal wanderings ap-
pear to reflect inadequate, or at least not universally applied, 
editorial oversight of the material within the species accounts. 
 Image and figure quality and utility varies. The species’ broad-
ly-drawn range maps are not particularly useful for discerning 
actual localities, especially for species inhabiting discontiguous 
habitats and the Sky Islands (e.g., C. cerberus, C. lepidus, C. pri-
cei, C. willardi); however, this vagueness also protects sensitive 
species. While many of the photographic images are of excellent 
quality, and show a ewide range of species attributes and behav-
iors, others inadvertently do an excellent job of demonstrating 
rattlesnake procrypsis (Greene 2012). Some images also do not 

clearly show identifying characteristics; many of these poorer 
quality images could have been omitted to save space. The inclu-
sion of images portraying hibernation or denning sites, and loca-
tions occupied year-round by Sky Island species, is inexplicable 
for a book strongly promoting rattlesnake conservation, given 
that these sites so critical to rattlesnake survival are also so easily 
exploited by unscrupulous collectors (Brown 1993). In fact this 
exact issue is detailed in the C. cerberus and C. pricei accounts; 
the C. willardi account takes the bizarre approach of describing 
exactly when, where, and how to find this protected species.
 A major issue with this book for some readers will be its el-
evation of subspecies to full species status. There is precedent 
for similar synthetic references taking this approach (e.g., Gulf of 
California island rattlesnakes in Grismer 2002). The editors (who 
are also authors or co-authors on most of these accounts) have 
followed the recommendation of Douglas et al. (2002) and Davis 
et al. (2016) in elevating all former subspecies of C. oreganus in 
Arizona to full species status. While the elevation of C. cerberus 
has been generally (but not universally) accepted, the other pu-
tative species have not yet been formally recognized in the stan-
dard North American herpetological nomenclature (Crother et 
al. 2012). The author/editors also hint at elevating (or at least 
tentatively naming) a new species in northwestern Arizona, Cro-
talus hualapaiensis (a thorough review of this issue is presented 
in pp. 79–92 in the C. abyssus account, and in the C. cerberus ac-
count); if taken at face value to be a true naming of a new species, 
this action is likely to be controversial (e.g., Kaiser et al. 2013). I 
will leave the review of these questionable taxonomic practices 
to others who are well-versed in the field. 
 Also concerning are the reinterpretations of Klauber’s con-
clusions on the distribution and status of the C. oreganus/viridis 
subspecies. In the C. abyssus account, the authors denigrate Klau-
ber’s ultimate decision not to elevate this and other subspecies 
by labeling his perceptions as “anchored with misconceptions, 
naïveté, and possibly misdirection introduced by himself” (p. 48). 
While the authors have ample data and a theoretical framework 
for their elevation of Klauber’s subspecies, this particular critique 
is insolent. Further, after discussing Klauber’s (1930, 1935) vague 
use of the term “intergradation,” the authors go on to imply (pp. 
65–74 in the C. abyssus account) that Klauber’s understanding 
and use of this term is synonymous with our current understand-
ing of the term “hybrid.” While the authors’ misinterpretation is 
required by their de facto elevation of the former subspecies, it is 
also subjective and misleading, according to Dr. Brattstrom (pers. 
comm.), who is singularly qualified to interpret Klauber’s intent. 
Klauber himself (1935, p. 77) is relatively clear on his meaning 
here; he does not use the term “hybrid.” It is confusing enough 
to try to relate the pre-genetics taxonomy and terminology of the 
1930s to our modern understanding of phylogenetics and specia-
tion, and there the authors have labored mightily on our behalf, 
and might have stopped at that.
 Clearly this book was a labor of love for its editors and au-
thors. Overall, this is an excellent and beautiful book, and while 
its errors of omission and commission will detract from its utility 
for some readers and will doubtless thoroughly aggravate others, 
the editors and authors are to be commended for their efforts in 
producing such a fine and useful compendium. Following Lau-
rence Klauber’s lead, it would be nice to see this excellent ref-
erence expanded to additional volumes including detailed ac-
counts for all rattlesnakes. 
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 Boid snakes are part of an ancient fam-
ily that likely originated in Gondwana in 
the late Cretaceous (Reynolds et al. 2014). 
Within the boids, the genus Corallus is 
one of the three most recent clades (dat-
ing from 49 Mya), originating in South 
America (Colston et al. 2013; Reynolds et al. 2014). With nine rec-
ognized species ranging from the very common, such as C. hor-
tulanus and C. grenadensis, to the extremely rare and enigmatic 
C. cropanii (only known from a few specimens; Machado-Filho 
et al. 2011), it would be hard to disagree on the visual beauty of 
these snakes. If you have any doubts, this book is amazingly il-
lustrated with a large number of magnificent photographs. 
 Despite the large interest of herpeto-hobbyists in Coral-
lus species, relatively little is known about their natural history 
and basic ecology. It might seem premature for another book on 
Neotropical treeboas since Henderson (2002); a quick search in 
the Web of Science revealed to me only 36 articles containing the 
word Corallus published from 2002 to the present. As such, this 
book is largely an update of Henderson’s 2002 book. It has been 
rewritten to add new published and original information (large-
ly involving C. hortulanus and C. grenadensis, including new 
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information following devastating Hurricane Ivan in Grenada 
in 2004). Although the 2015 edition contains more text than the 
former book, I sometimes had difficulty clearly identifying what 
was new and what had already been published without compar-
ing the two books. 
 In this new book, Henderson includes other species that do 
not belong to the hortulanus complex (e.g., C. caninus, C. batesi, 
C. cropanii, C. blombergii, and C. annulatus), which were not in-
cluded in his previous book. Chapters follow the 2002 book with 
one chapter (9: Ecological Relationships with other Boids) re-
moved, although its contents have been incorporated through-
out the other chapters.
 My impression is that Robert Henderson “devoured” all avail-
able information on Corallus (not only data, but also interesting 
tales!). To my knowledge, there are no relevant references be-
fore 2015 that have not been included. His acknowledgment of 
the contributions of an enormous number of colleagues shows 
the complexity of this work. Thus, the book will be the primary 
source of information available for anyone interested in these 
snakes.
 As expected, there is a lack of new quantitative data on most 
of the subjects and for most species, but Henderson compen-
sates for this by proposing historical and ecological hypotheses 
to explain existing data and by putting them into larger theo-
retical ecological and evolutionary contexts (e.g., the possible 
ecological basis of color variation within taxa). There are also 
interesting rough calculations on predator-prey population re-
lationships and abundances for C. grenadensis, which surely de-
serve more specific studies. These additions make the book very 
attractive to students and researchers seeking ideas for larger 
ecological studies on this group of snakes.
 While much discussion is given to certain defensive strate-
gies (e.g., color polymorphism and crypsis), this section could 
have been enhanced by including more comparative studies and 
broader references; for example, escape, biting/striking, and clo-
acal discharge seem widespread within the boids and pythonids 
(Bustard 1975; Johnson 1975; Greene 1997; Dirksen et al. 1998). 
Constricting when handled has been described for C. batesii and 
C. hortulanus (Martins and Oliveira 1999; Santos-Costa et al. 
2015), but it is not listed as a defensive behavior. Body rotation (or 
spinning) also has been recently reported in rainbow boas (Epi-
crates; Santos-Costa et al. 2015). Including a more comparative 
discussion could have given this chapter a less anecdotal feel.
 There is a strong conservation theme embedded in the chap-
ters and most explicitly in the last one. With so precise descrip-
tions of the study areas, the readers’ mind can travel to Grenada 
and clearly see C. grenadensis habitats. Unfortunately, this also 
gives clues for poachers as to where to easily find these animals. 
Henderson’s approach as a conservationist is very clear in his 
book—yes, go to Grenada, find these special spots where you 
can easily see the snakes, observe their magnificence, take pho-
tographs, and leave them alone. He also presents some evidence 
beyond the post-hurricane habitat modification on how poach-
ing may well explain the recent decline of C. grenadensis popula-
tions. 
 The authors provide an update on the number of Corallus 
caninus and C. hortulanus exported from their country of origin 
in the legal trade, which seems worrisome. Henderson clearly 
stresses that the exported snakes generated none or very lim-
ited knowledge about the species’ natural history or ecology, and 
compares the number to that of individuals deposited in scien-
tific collections. This disparity leaves the reader wondering what 

is being done in terms of conservation for these animals. Impacts 
of commerce on wild snake populations and its sustainability are 
poorly studied. To my knowledge, data are only available for two 
species: Python reticulatus and Eunectes notaeus. The former is 
likely the most exploited snake in the world (about 300,000 skins 
are harvested each year in Malaysia and Indonesia; Natusch et al. 
2016b). Despite the large number of harvested snakes, such trade 
has been shown to be sustainable, at least in Indonesia where 
data are available (Natusch et al. 2016a). Similarly, the harvest of 
Yellow Anacondas in Argentina is also reported as sustainable, 
although numbers of collected snakes are much more modest 
(Micucci and Waller 2007; Waller et al. 2007) and even lower for 
Corallus spp. Still, most Corallus species don’t seem as abundant 
as Reticulated Pythons or Yellow Anacondas, and their biology is 
very different from these much larger species. Research on the 
sustainability of Corallus trade is yet another gap to be fulfilled, 
as is evident in this book.
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 A photographic guide of the snakes of Mexico has been no-
ticeably absent from bookshelves for decades. Although a num-
ber of regional guides on the reptiles and amphibians of this 
biologically diverse country have been produced over the past 
15 years (e.g., Lemos-Espinal and Smith, 2007a, 2007b; Lemos-
Espinal and Dixon, 2013; Rorabaugh and Lemos-Espinal, 2016), 
no single book covering all of Mexico’s snakes has been available. 
In Herpetofauna Mexicana Volume 1: Snakes of Mexico (Snakes 
of Mexico hereafter), Peter Heimes fills this void. This book pro-
vides details on the distribution, appearance, and natural history 
of 390 species of snakes known from the country. These species 
accounts are augmented by over 600 high-quality photographs 
of the snakes and their native habitats. Although its large size 
and weight (30.2 × 21.5 cm, 2.9 kg) limit its use in the field, it will 
serve as an important reference book for anyone interested in 
Mexican snakes, including researchers, naturalists, and the gen-
eral public. Production quality is outstanding, consistent with 
most recent books from the same publisher, Edition Chimaira.
 Snakes of Mexico is divided into four main sections. The first 
section (pp. 13–18) covers the natural environment of Mexico 
and introduces the main physiographic regions spanning the 
country. The second section (pp. 19–20) briefly summarizes the 
composition and distributional patterns of snakes in Mexico. 
The third section begins with a key to all the species (pp. 21–25), 
followed by species accounts for each of the 390 snake species 
(pp. 26–505). The final section consists of 198 distribution maps 
(pp. 506–519), a glossary (pp. 520–523), an extensive literature 
cited (pp. 524–558), and an index.
 Species accounts comprise the bulk of the book and repre-
sent one of the book’s strongest selling points. Each species ac-
count begins with the scientific name, authors of the name and 
date published, common name(s) in English and Spanish, and 
nomenclatural history. Following this, each account is broken 

up into four sections: Identification, Description, Distribution, 
and Natural History. Distribution maps for each species are ref-
erenced and presented in a separate section after the species 
accounts and before the glossary. Individual species accounts 
range from less than one-fourth of a page for lesser-known spe-
cies with small geographic distributions (e.g., Geophis isthmic-
us), to just over a page for species with large distributions that 
span international boundaries (e.g., Micrurus tener). Many of the 
390 snake species of Mexico are endemics (approximately 39%), 
and as a result, relatively little has been published about them. 
Heimes has done an excellent job tracking down and including 
most of these publications in his summaries.
 A second highlight of Snakes of Mexico is the color pho-
tographs of snakes found in the wild, showing natural varia-
tion present in Mexico. By comparison, other recent books on 
Mexican herpetology often include images of captive-bred or 
US-locality snakes; often these are not representative of the 
phenotypes found within Mexico. The task of finding and photo-
graphing most of the 390 snake species of Mexico, many of which 
have never been seen outside of natural history collections, is a 
remarkable feat that undoubtedly required extensive travel and 
collaboration. Indeed, Heimes states in the acknowledgments 
that finding and photographing snakes occurred over an eight-
year period from 1997 to 2004, and was accomplished with the 
help of many colleagues. The numerous color photographs of 
rare Mexican snakes alone makes this book an outstanding re-
source.
 Geographic distribution maps are provided for each species. 
Maps are top-notch and provide reasonable estimates of prob-
able geographic ranges, since precise documentation of current 
presence is lacking for the majority of snakes in Mexico. The 
choice to include them at the end of the species accounts rather 
than embedded within each account allows the reader to quickly 
determine which species occurs in a specific region.
 The significant contributions of Snakes of Mexico over-
shadow the few possible weak points in this book. Conserva-
tion is not broadly discussed, nor does it feature prominently 
in the species accounts. Taxonomy is also somewhat awkward. 
Although uncritical acceptance of recent and sometimes con-
troversial taxonomic arrangements seems to have become the 
norm for most regional herp field guides in recent years, the 
inclusion of a brief rationale for accepting (or rejecting) these 
taxonomic arrangements is useful to readers. In Snakes of Mexi-
co, Heimes follows recently proposed taxonomic arrangements 
for most—but not all—Mexican snakes. For example, he follows 
recent taxonomy by recognizing taxa within the Lampropeltis 
triangulum complex as distinct species (following Ruane et al. 
2013); he includes the various recently elevated species of Hyp-
siglena (sensu Mulcahy 2008); and he includes the newly rec-
ognized species formerly assigned to Crotalus mitchellii (fol-
lowing Meik et al. 2015). In contrast, he treats all populations 
of rosy boas as a single species, Lichanura trivirigata, follow-
ing long-standing nomenclature dating back to Cope (1861), 
contra Wood et al. (2008). Heimes also lumps coachwhips and 
whipsnakes into the genus Masticophis rather than Coluber, 
again following historical nomenclature dating back to Baird 
and Girard (1883), rather than the recent study by Utiger et al. 
(2005). The decision as to which taxonomic arrangements to 
accept or reject is, of course, a personal one, and while some 
discussion of some of these decisions is briefly mentioned in 
genus accounts (e.g., Coluber), more thorough explanations for 
these choices would be helpful
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 In line with the previous comment, species splits within 
wide-ranging taxa also merit discussion within individual spe-
cies accounts. This is relevant because contact zones can blur 
boundaries among otherwise distinct phenotypes. For example, 
in the Lampropeltis getula complex, hatchling L. californiae in 
central Sonora may resemble hatchling L. splendida from north-
ern Chihuahua. Similar situations exist within other groups, 
such as in the L. triangulum complex.
 Finally, species accounts are arranged by family, then alpha-
betically by genera. Within genera, the species are also listed 
alphabetically. This arrangement often leaves closely related 
species or genera widely separated in the text (e.g., Crotalus eric-
smithi, C. lannomi, and C. stejnegeri; or Coluber constrictor and 
the various species of Masticophis). This arrangement does make 
the task of researching information about a particular species 
quick and easy; yet at the same time, it makes comparisons of re-
lated species more difficult and can obscure information about 
relationships among groups.
 From a more technical perspective, several small errors can 
be found in the book. Page references in the Table of Contents 
are slightly off. The Distribution Maps section is listed as starting 
on p. 504, but actually starts on p. 506. The Glossary, Literature 
Cited, and Index chapters are also slightly off (listed as starting 
on p. 518, p. 522, and p. 557, but actually starting on p. 520, p. 524, 
and p. 559, respectively). There also appear to be two misidenti-
fied images: on p. 95, figure 108 is listed as Lampropeltis webbi 
(rather than as L. greeri; Hansen et al. 2011), and on p. 149, figure 
184 is listed as Salvadora deserticola (rather than Salvadora gra-
hamiae).
 Overall, these criticisms are minor and Snakes of Mexico is 
an excellent resource that should be included in the library of 
any herpetologist with an interest, whether casual or profes-
sional, in Mexican herpetofauna. Works such as these also 
double as important conservation tools. Mexico’s herpetofauna 
faces pressures along a variety of fronts. Rapid climate change 
has caused the decline of many endemic lizards (Sinervo et al. 
2010). Increased urbanization and urban sprawl, clearing of for-
ests for agriculture, groundwater depletion to supply agriculture 
and urban areas, and rangeland degradation and desertification 
have decimated over half of Mexico’s temperate forests (Toledo 
et al. 1989). Having an accurate inventory of species that occur 
in Mexico is therefore a critical component for informing sound 
conservation policies. Snakes of Mexico is the first in a series of 
volumes planned for Mexico’s herpetofauna. We eagerly await 
the next round.
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In recent years, there has been a surge 
of interest in assembling modern treat-
ments of the herpetofauna of Mexico, es-
pecially that portion that abuts the bor-
der with the United States of America, 
as well as states located in central Mexico. Much of that effort 
has been spearheaded by Julio Lemos-Espinal, a Mexican her-
petologist born in the central Mexican state of San Luis Potosí, 
who obtained his graduate degrees at the Universidad Nacional 
Autónoma de México and the University of Nebraska in Lincoln. 
Lemos-Espinal has partnered with several other herpetologists 
in Mexico and the United States; these collaborations have pro-
duced an increasingly long series of books at a rapid clip. Among 
these books are several bilingual productions that represent the 
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last major works of the unparalleled American herpetologist, 
Hobart M. Smith, who recently passed on after a very long life 
of 100 years, during which time he published more than 1600 
papers and books, many of them on Mexican herpetology; Dr. 
Smith is the most-published herpetologist of all time.

These books include Introduction to the Amphibians and 
Reptiles of the State of Chihuahua, Mexico (2004) by Lemos-
Espinal, Smith, and David Chiszar; Amphibians and Reptiles 
of the State of Coahuila, Mexico (2007a) by Lemos-Espinal and 
Smith; Amphibians and Reptiles of the State of Chihuahua, Mex-
ico (2007b) by Lemos-Espinal and Smith, Amphibians & Rep-
tiles of the Sierra Tarahumara of Chihuahua, Mexico (2013) by 
Lemos-Espinal, Smith, and Alexander Cruz; Amphibians and 
Reptiles of Sonora, Chihuahua and Coahuila, Mexico (2015) by 
Lemos-Espinal, Smith, James R. Dixon, and Cruz. In addition, 
Lemos-Espinal has coauthored Amphibians and Reptiles of the 
State of Querétaro, Mexico (2010) and Amphibians and Reptiles 
of San Luis Potosí (2013) with the late James R. Dixon, and edited 
Amphibians and Reptiles of the US-Mexico Border States (2015). 
This remarkable output has been accomplished in part by col-
laborating with American herpetologists knowledgeable about 
the Mexican herpetofauna, especially Hobart Smith and James 
Dixon, and by leapfrogging from one state to an adjacent one, 
such that the expected overlap in herpetofaunal makeup allows 
for a more rapid completion of these book-length treatments.

Now, Lemos-Espinal has teamed with another North Ameri-
can herpetologist, James C. Rorabaugh, a retired employee of the 
US Fish and Wildlife Service living in Tucson, Arizona, to con-
tinue his march across Mexico with a slight departure. Instead 
of authoring books the dimensions of a standard piece of paper 
(8.5 × 11 inches), he and Rorabaugh have created a field guide-
sized book entitled A Field Guide to the Amphibians and Reptiles 
of Sonora, Mexico that is small enough to carry about in a day 
pack into the outdoors. This book is 6.25 × 9.25 inches in size (16 
× 23.5 cm), but given its length, it is also 2 inches (5 cm) thick. 
So, one actually might wish to leave it in the car and replace its 
weight with water and power bars… or not.

Given Lemos-Espinal’s progress on state-level treatments of 
the Mexican border states, including the recently-published Am-
phibians and Reptiles of the US-Mexico Border States, it is logi-
cal to ask if one already owns the various books indicated above, 
would it be advisable to spend US $70 on this field guide? The 
short answer to the question is yes—actually an enthusiastic yes. 
People with an interest, even a passing one, in the herpetofauna 
of Sonora, such as sonorenses or people living in the US state of 
Arizona to the north, ought to own this book and keep it close 
at hand while traveling the roads north and south of the border. 
This effort is advisable especially since Sonora and Arizona share 
100 members of their respective herpetofaunas, based on infor-
mation in what is colloquially now known as the “border book” 
(Lemos-Espinal 2015). This figure is about half of the known her-
petofauna of Sonora (196 species) and about two-thirds of that of 
Arizona (153 species).

Since I indicated that I think that a variety of people on both 
sides of the border ought to be interested in this book, then the 
question arises as to what is in it that would be responsible for 
this appeal. As noted in the heading to this review, this field 
guide is 688 pages long and is divided into 10 major sections, 
including Acknowledgments (misspelled on the Contents page 
and on the title page of this section), Foreword (also misspelled 
as “Foreward”), Introduction: How to use this book, Environ-
mental Setting, Previous Herpetological Studies, Conservation of 

Amphibians and Reptiles, Keys to the Amphibians and Reptiles 
of Sonora, Species Accounts, Appendices, and Index.

The Acknowledgments section contains a lot of names of 
people who helped with this book in various ways and it is pleas-
ing to see that it begins with the names of several herpetological 
“giants” on whose shoulders Rorabaugh and Lemos-Espinal “sit 
perched.” There are six of these “giants” who are acknowledged 
to be “the first to engage in serious herpetological studies in So-
nora,” including Hobart M. Smith, Edward H. Taylor, Charles 
M. Bogert, James A. Oliver, Richard G. Zweifel, and Charles H. 
Lowe. Although all but one of these people are now deceased, 
I am old enough to have met all of them except for Oliver, and 
H. M. Smith was my mentor for over half a century, beginning 
when I was an undergraduate student at the University of Illinois 
in Champaign-Urbana (Johnson et al. 2013). I also am happy to 
note that the authors have given thanks to “the people of Sonora, 
who frequently and patiently provided directions or access, sold 
us carne asada wrapped in a fresh tortilla [Yum!], and cold cer-
veza [A-h-h-h] after long, hot days in the field.” As the authors 
indicate, books like this one are not written without the help of 
the people who live alongside the animals studied.

The Foreword (misspelled another way in the title of this 
section as “Forward,” but correctly by its author in the text) was 
written by Craig Ivanyi, the executive director of the Arizona-
Sonora Desert Museum (ASDM), Tucson. It is difficult to envi-
sion a person better able to introduce this field guide to its user 
than the director of this famous museum situated in Tucson 
Mountain Park, just two miles (3.2 km) from the entrance to the 
Saguaro National Park. The ASDM was created in 1952 and “is 
dedicated to the interpretation of the bi-national Sonoran Des-
ert region” (desertmuseum.org/fastfacts; accessed 24 November 
2016). Craig Ivanyi might have one of the best jobs for a herpe-
tologist in all the world, so when he said that he thought he “had 
died and gone to (herpetological) heaven” when asked to write 
this foreword, he probably knows where “herpetological heaven” 
is… he works in the middle of it. Ivanyi fondly recalls his first 
trip to southern Sonora, even given that he was in the company 
of botanists whose schedule of field activities was not congru-
ent with that followed by herpetologists, except perhaps for the 
part about drinking beer. I, too, have had this sort of experience, 
only it was with ichthyologists, who, strangely enough, seemed 
to want to spend all their time seining bodies of water. They are 
definitely not up to riding the roads at all hours of the night, nor 
are botanists for that matter. Ivanyi points out what any herpe-
tologist interested in northern Mexico knows and that is until the 
present field guide appeared, there was not much else that could 
be used to identify the creatures making up the herpetofauna 
of the hugely diverse state of Sonora. As a responsible scientist, 
however, Ivanyi points out that “we must be careful not to abuse 
this treasure trove of [biological] information.” After all, it falls 
to the people who know these creatures best, i.e., professional 
herpetologists, to be on the forefront of efforts to make sure that 
future generations of humans will be able “to experience the her-
petological wonders of Sonora.”

Chapter One is entitled “Introduction: How to Use this Book” 
and consists of 25 pages of information on the organization of 
the book and its species accounts, and external morphology of 
the types of creatures featured useful for their identification. 
The base map for the shaded distribution maps follows. The 
rest of the chapter is devoted to three tables, one of which lists 
the herpetofaunal species recorded in Sonora arranged within 
their taxonomic hierarchy, along with their Spanish and English 
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common names. This nomenclatural information is a huge as-
sist for efforts to communicate among both professionals and 
laypeople alike. The second table is immensely helpful to profes-
sional herpetologists because it deals with “the rationale for [the] 
use of names and taxonomy that diverge from Liner and Casas-
Andreu (2008), and other taxonomic considerations.” Nicely 
enough, the information in this table is well-balanced, dealing, 
in some cases, with taxa the use of which is still controversial, 
for example, the genera in the families Bufonidae, Ranidae, and 
Dactyloidae. In other cases, in which the taxonomic changes are 
less controversial, the authors discuss the most recent literature 
on the affected taxa, as contrasted with the treatment received in 
Liner and Casas-Andreu (2008). The third table contains a list of 
the museum acronyms and the full names for the herpetologi-
cal collections accessed by the authors in the preparation of this 
field guide.

Chapter 2 deals with the “Environmental Setting” in Sonora, 
the second-largest state in Mexico, after Chihuahua. This chap-
ter appears to be divided into three sections, but two fonts are 
used to designate these sections, which points to another prob-
lem with the copyediting in this book, in addition to the previ-
ously mentioned misspellings. The first section discusses the 
“Deep History and Evolution of Sonora’s Biotic Communities” 
and summarizes the principal geomorphological changes that 
have occurred over the last 35 million or so years. The authors 
conclude that Sonoran species are “still in a period of speciation” 
and that “certainly the brief ecological revolution represented by 
the expansion of arid lands during the last 8–12,000 years must 
have been accompanied primarily by a redistribution of existing 
species into new niches, rather than the evolution of new spe-
cies.” The second section treats of the “Current Biotic Communi-
ties and Herpetofaunal Biodiversity,” but actually deals almost 
exclusively with the subject of the makeup of the biotic commu-
nities, using the device of trips along the major highways in the 
state, e.g., Mexico Hwy. 15 from Nogales to the Sonora–Sinaloa 
border. The discussion in this section is benefitted by a color 
map of the biotic communities of Sonora and 11 excellent pho-
tographic examples of these communities. The third section is 
concerned with the herpetofaunal “affiliations and comparisons 
with adjacent areas,” which includes a table of the representative 
herpetofaunal species found in the nine biotic communities the 
authors recognize.

Chapter 3 comprises a detailed 10-page discussion of previ-
ous herpetological studies in Sonora, beginning with the results 
of the 1849–1851 Mexico–United States Boundary Commission 
and leading up to the 2015 publication of the Lemos-Espinal et 
al. book on the herpetofauna of the states of Sonora, Chihua-
hua, and Coahuila and the Lemos-Espinal-edited book on the 
herpetofauna of the Mexican–US border states. This chapter also 
covers the 66 herpetofaunal members whose type localities lie 
in Sonora, including two salamanders, seven turtles, 36 lizards, 
and 21 snakes. This chapter will be of considerable concern to 
professional herpetologists who are interested in tracking down 
literature on the Sonoran herpetofauna that might be of neces-
sity in their own work.

A 13-page treatment of the vastly important subject of con-
servation of the Sonoran herpetofauna makes up Chapter 4. This 
lengthy treatment is one of the best, if not the best discussion of 
state-level conservation issues, concerns, and efforts I have had 
a chance to read, and constitutes one of the major highlights of 
this field guide. This consideration clearly benefits from the com-
bined experience of the two authors and is very well referenced. 

This chapter presents a balanced discussion of the threats to 
Sonoran biodiversity, including the herpetofauna and the cur-
rent responses to these threats undertaken by various Mexican 
governmental and non-governmental agencies, in some cases 
acting in concert with similar groups in the United States. The 
authors use information about the conservation status of the 
members of the Sonoran herpetofauna arising from the SEMAR-
NAT listing, the US Endangered Species List, and the IUCN list 
to assess the attention given to 89 of Sonora’s 196 herpetofaunal 
members. These three lists provide attention to only 45.4% of the 
total herpetofauna, which leaves 107 species with no consider-
ation whatsoever. It is not expected that many species occurring 
in Sonora would appear on the US Endangered Species List, al-
though as noted above 100 species are shared between Sonora 
and Arizona; in fact, the number of Sonoran species on the US list 
amounts to only 14. All but four of the 89 species listed in Table 1 
appear on the SEMARNAT list and all but nine on the IUCN list. 
That more than half of the Sonoran herpetofauna is not included 
on any of the three lists discussed is indicative that the three or-
ganizations that compiled these lists have yet to catch up to the 
reality of the extent of the Sonoran herpetofauna, let alone pro-
vide a meaningful approach to creating a sustainable future for 
these creatures in the face of accelerating anthropogenic impact 
on their populations. Although Rorabaugh and Lemos-Espinal 
are not responsible for the deficiencies of these three systems in 
fully assessing the conservation status of the totality of Sonora’s 
herpetofauna, they are responsible for providing only a single 
reference to “the challenges and increasing stressors of…grow-
ing human populations.” Since uncontrolled human population 
growth lies at the root of all environmental problems, including 
biodiversity decline, it would have been helpful to include at 
least a brief discussion of the level of human population increase 
existing in Sonora and how this level will exacerbate over the 
near and distant future. Such information is not difficult to find; 
access to the page on the state in wikipedia.org indicates that the 
current percentage growth rate is 7.1%, based on a 2015 estimate 
of population of 2,850,330. At this rate, the population of Sonora 
is expected to double in about 14 years or by about 2029. What 
this level of growth portends for Sonora’s herpetofauna remains 
to be assessed.

Chapter 5 comprises the keys to the members of the Sonoran 
herpetofauna in 37 pages. The series of written keys is accom-
panied by numerous line drawings and a few photos at critical 
junctures intended to allow the user to identify the animal in 
hand to species level. The written keys proceed from one deal-
ing with the herpetofaunal orders and suborders through keys 
to salamanders, adult anurans, anuran tadpoles (provided by 
Ronald Altig), genera and species of turtles, families, genera and 
species of lizards (except for the species of Aspidoscelis and Sce-
loporus, which are dealt with in separate keys), families of snakes 
and genera and species in the families Leptotyphlopidae, Typh-
lopidae (misspelled), Elapidae, and Boidae, genera and species 
of the Viperidae, and finally, genera and species of the families 
Colubridae, Natricidae, and Dipsadidae. For the user who is fa-
miliar with how dichotomous keys work, it appears to me that 
an animal in hand can be identified to species without reference 
to the descriptions and photographs in the species accounts. It 
always makes sense, however, for the user, irrespective of the de-
gree of experience, to move on to the species accounts to check 
the identification obtained using the keys against the verbal de-
scriptions, photographs, and range statements therein. These 
identification keys represent a crucial portion of any field guide 
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and I think the ones included in this book will work well for the 
interested user, professional or otherwise.

The bulk of the book (491 pages), as expected, is made up 
of the species accounts, which are accompanied by useful but 
brief treatments of the various above-species-level taxa involved 
(class, order, and family levels). These general discussions will be 
most helpful to interested laypeople, but professional herpetolo-
gists can learn things, especially if their work is not centered in 
northern Mexico. One worthwhile feature of the family-level dis-
cussions is a set of tables that list the included species that are 
contrasted on the basis of several discriminating characteristics. 
They can act as a second-level approach to species identification 
after using the dichotomous keys.

It is in the species accounts that this field guide really shines. 
Essentially anything anyone would deem worthwhile to include 
is in these accounts. The sequence of topics covered is as follows: 
common names in English and Spanish, scientific name with au-
thor and date, natural history, description, appearance of adults 
and juveniles, similar species, distribution, and conservation 
status. The distribution section covers both that in Sonora and 
throughout the range of the species. Also, included in these ac-
counts are a huge variety of uniformly excellent, even beautiful 
photographs that are good enough by themselves to use for quick 
identification. The animals pictured in these photographs are al-
most always in natural or naturalistic settings and are, with few 
exceptions, of living individuals. Many of the animals featured 
came from Sonora, as expected, but others arose from Chihua-
hua, Arizona, New Mexico, or other areas of the Northern Hemi-
sphere. These photographs include portraits of the adult (in some 
cases both males and females) that are uniformly outstanding; 
distinctive juvenile and/or larval stages, as well as egg masses, are 
also illustrated when necessary, as well as some behavioral photo-
graphs and photographs of predation events. Other photographs 
illustrate diagnostic features of given species that might employ 
white arrows to highlight the feature(s) in question. Finally, some 
photos picture habitats for given species. The description of each 
species is set up as a series of compact bulleted statements that 
“cut to the chase” in offering additional means of identification. 
Finally, in especially challenging groups of species in given gen-
era, the authors provide tables contrasting diagnostic features of 
the included species, accompanied in some cases with series of 
photographs highlighting critical characteristics (e.g., the species 
of Phrynosoma, the horned lizards, on pp. 305–309, and those of 
Sceloporus, the spiny lizards, on pp. 326–332). 

With all of the means the authors provide to allow for iden-
tification of the species in the herpetofauna, one might think it 
difficult to impossible to misidentify an animal in the hand, at 
least until one actually has the animal in hand. I have only one 
criticism of the design for the species accounts and that deals 
with the distribution maps presented. The maps are each smaller 
versions of the map included as figure 1 minus the locality labels, 
but maintaining the arrangement of highways and city streets, 
which to me distracts from the gray-scale representations of the 
species’ distribution in the state. I would recommend that in a 
second edition the lines for highways and streets be eliminated 
and the shaded distributions be rendered in color. The question 
marks indicating where species are not known to occur but are 
expected also could be reduced a bit in size and indicated in 
color. These changes, I think, would allow the reader to visualize 
distributions more clearly.

The species accounts are followed by a series of five appen-
dices, the first of which deals with the herpetofaunal species that 

might occur in Sonora. Fourteen such species are discussed, in-
cluding three anurans, two turtles, three lizards, and six snakes. 
This appendix is capped by a stunning photograph of a dune 
field in the Gran Desierto de Altar, which is located in north-
western Sonora. This photograph recalled for me a drive I took 
in 1965 in returning from California to Arizona during the time I 
was conducting research for my doctoral dissertation on Masti-
cophis flagellum.

The second appendix consists of 18 pages of “Sonoran place 
names used in this field guide, complete with latitude/longi-
tude…, elevation, biotic community type and a brief description 
of each locale.” This feature is generally not seen in field guides, 
but it is of great importance to herpetologists who are interested 
in building a picture of the distribution of species upon which 
they might be working. I hope, however, it does not provide a 
means for illegal collectors to pinpoint recorded localities for 
commercially desirable species. Nicely enough, space is not 
wasted in this field guide and the gazetteer ends with a pleasant 
photo of the flowering vine commonly called Mexican creeper 
(Antigonon leptopus) growing in tropical deciduous forest in 
southern Sonora.

The third appendix comprises an eight-page glossary of 
structural and other biological terminology that might not be fa-
miliar to non-professional herpetologists. Again, left-over page 
space is used to include a spectacular photo of an adult Gopher-
snake (Pituophis catenifer) sitting on the bank of a meandering 
stream in Sonora.

Appendix 4 contains the 39-page bibliography. As with the 
gazetteer, this listing of cited references will be of tremendous 
help to professional herpetologists especially, if not interested 
laypeople. The citations cover a period of some 250 years (1766–
2015) of publishing history and the entire alphabet from the 
Adalsteinsson et al. 2009 revision of the family Leptotyphlopidae 
to the Zweifel and Norris 1955 “Contribution to the herpetology 
of Sonora, Mexico…”

The fifth and final appendix is a compilation of the photo 
credits and contains the names of the 34 photographers and the 
credits by page number. I appreciate seeing the acknowledgment 
of the work of these people, the names of several of which are 
familiar to me. Perusal of the credits by page number indicates 
that much, if not most of the photographic work is that of the se-
nior author of this field guide, which in and of itself is a stagger-
ing achievement and especially indicative of the commitment 
Rorabaugh has brought to the production of this exemplary field 
guide. To close the photo credits section, the authors remind us 
of the length of time humans have been living alongside the sub-
jects of this guide, with a photo of a stately old building bearing a 
weather-beaten wooden door; on the building is leaning an an-
cient twisted handmade wooden ladder.

This field guide concludes with a 17-page index, primarily 
including common and scientific names, but also some other 
topics. The final page is devoted to half-page photos of the two 
authors, both of which are composed interestingly, with the au-
thors to the right-hand side of the photos and the rest featuring 
the spectacular terrain where the photo was taken.

Upon closing the book, I was struck by the attractive design 
of the cover. The mahogany red background color is pleasing and 
contrasts well with the pale buff color used for the title and au-
thorship. The photo on the front cover of Lampropeltis polyzona 
is very striking. It is a beautiful snake placed on a boulder in the 
foreground of a patch of tropical deciduous forest near Alamos 
in the southeastern corner of the state. On the back cover is a 
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photo of Uma rufopunctata perched on a sand dune in the Gran 
Desierto de Altar in northwestern Sonora, a species whose dis-
tribution is at a geographical extreme from the Milksnake on the 
front cover.

This field guide occupies a category by itself. There is no oth-
er field guide of which I am aware that contains the breadth and 
depth of information on the herpetofauna of any area. As such, 
the “Sonora field guide” is an “instant classic” and well worth its 
modest cost. The photographs alone are worth the expense. This 
guide is not only an instant classic, but also sets a new standard 
for how herpetofaunal field guides should be written so as to 
appeal to a broad range of readers from herpetological acade-
micians working in Mesoamerica through biologists in general 
interested in animals from the American Southwest to laypeople 
who want to take along a fine book to enhance their appreciation 
of a motoring trip through Sonora. Beyond this appeal, I suggest 
that when not in use in the field it occupy a place on a bedside 
table so that a few pages can be read by its owner every night. At 
about 10 cents per page, this book gives a whole new meaning to 
the phrase “cheap thrill.”

As I bring this review to a close, I am looking forward to a 
time when a herpetological field guide of the quality of this one 
becomes available for each the remainder of the states of Mexi-
co. If such a dream became a reality as a result of collaboration 
between Mexican and US-based herpetologists, it would dem-
onstrate what can be accomplished by building more bridges 
between the peoples of our two neighboring countries. James 
Rorabaugh and Julio Lemos-Espinal are to be congratulated for 
initiating this process.
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 As indicated in the preface, this book 
is directed towards general naturalists 
and people who are “passionate about 
snakes.” As I read it, the book seems also 
to be written for the author himself and 
perhaps for other “field herpers” as they 
call themselves. While the narrative is well 
done and the photography is excellent, the information included 
is not likely to add much new information. Many of the chapters 
are likely to produce an occasional “nodding of the head” in ap-
proval, or recollection of pleasant days in the field. 
 A word of caution—inexperienced naturalists and especially 
young adults could, having read this book, come dangerously 
too close to venomous snakes, downplay the danger of being bit-
ten, imagine it is fine to ignore state and federal regulations, feel 
that cutting and marking new trails on public and private land 
is acceptable, and feel the need to “possess” reptiles, especially 
snakes. 
 The author begins his book by suggesting that real field her-
pers must get within inches of their quarry, if not take snakes 
(and other reptiles) from the wild and bring them home. “If I 
could never get close up and personal with any wild reptilian 
fauna, I would surely lose appreciable interest in them.” While 
he backtracks slightly from dissing birders and naturalists in 
general, Lotterhand spends much of that first chapter setting 
the stage for his statement that sighting a moose or bobcat, for 
example, “… is unlikely to be anything close to a tangible experi-
ence.” He further makes the untenable statement that “birders 
can go home and not think about feathers; herpers, in contrast, 
can find it difficult to arrive at their front door without some be-
loved scales in hand.” In fact, birders long ago (perhaps with a 
different understanding of conservation, not to mention regula-
tions) trained themselves to stop making egg collections, keep-
ing wild birds as pets, or killing hawks that were within shotgun 
distance. I would contend that one does not have to buy, trade, 
breed, or keep a snake in a cage to gain a deep understanding or 
reverence for reptiles.
 This creed of many amateur herpers is a far cry from the bird-
ers who distinguished themselves, long ago, from professional 
ornithologists and the pet bird industry. Remarkable advances 
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in biological knowledge have been accomplished by thousands 
of hours of data supplied annually by amateurs in the name of 
watching native birds and the ecological communities that sup-
port them. There is an ever-expanding literature on the value and 
continued need for people of all abilities and interests to engage 
in research that dovetails with local, state, and federal agencies 
that are charged with management decisions that affect the fate 
of landscapes that includes all forms of wildlife, including snakes 
(Balakrishnan 2010; Dickison et al. 2010; Newman et al. 2012). 
Field herpers, with some notable exceptions, have yet to estab-
lish themselves as legitimate and valuable conservation-minded 
citizens who are serious about participating in similar programs 
that are available (see various Partners in Amphibian and Reptile 
Conservation initiatives for example). Compare your local bird 
club with a nearby herpetological society and you are likely to 
see some dramatic differences in the focus of the groups.
 While Lotterhand’s writing is really well crafted, there are a 
number of inconsistencies that should be noted. The book title, 
for instance, is off the mark. Of the 22 chapters (some as short 
as two pages), 15 have nothing to do with New England, or with 
venomous snakes, or with snakes at all. Further, the book con-
tains numerous lapses that would have benefited from careful 
editorial oversight. In several chapters, one or more paragraphs 
are set off in italics without any indication as to why. Chapter 20 
takes up two pages—most of it taken directly from a Ben Franklin 
letter and both pages are, inexplicably, set off in color. Other er-
rors include the rare (only one example that I could find) use of 
Latin names for plants. On p. 150, he adds it to the Pitch Pine, but 
the species name is spelled incorrectly. Perhaps the strangest of 
all is in the final chapter, titled “Of Unknown Origin” and supra-
titled “excerpt from next volume.” Here he refers to himself in his 
“previous book” which is, of course, part of an earlier chapter in 
the current one. 
 An unfortunate tirade, thinly wrapped in lame humor, high-
lights a homophobic bent. Chapter 9 is less about snakes than 
the author’s discomfort with encountering a nearly naked man 
in a forest. Another poor and potentially dangerous piece about 
envenomation (Chapter 11) tells the reader that it is…“wise to 
exclude some details ... to avoid self-incrimination.” He gives a 
description of the symptoms from (apparently) illegally getting 
too close to a copperhead and finishes off the incident by down-
ing “two beers and Ibuprofen.” Hardly appropriate advice for 
anyone, much less neophytes.
 A common theme through several chapters is his effort to in-
dicate how special he is to be taken to or find venomous snake 
dens. “From my understanding, only two other people were 
aware of this treasured location.” This hibernaculum was “top 
secret to the hilt,” the “sacred ledge,” and “share this sacred loca-
tion,” are examples of his and regional herpers descriptions that 
aggrandize themselves and their closest confidants. Not that 
concern for the protection of New England den locations is con-
fined to the author or his friends. Northeastern conservation bi-
ologists have long been aware that these locales are the Achilles 
heels of dramatically dwindling venomous snake populations. 
However, virtually all over-wintering dens in New England are 
well known and some have an impressive amount of informa-
tion about them. What is lacking, among other life history infor-
mation (compared to other vertebrates), are details about what 
Timber Rattlesnakes and Copperheads do 90% of their active 
season, well away from dens. Where they choose to shed, find 
food, interact with other snakes, decide to (or not) breed in a 
given year, avoid predators, deal with weather, prey availability 

and several hundred other questions are only recently coming to 
light, and then in only a few locales. Field studies (by both pro-
fessional and amateur naturalists) have been conducted at some 
New England locations, but we still lack even basic information 
on such complex behaviors as snake migration and orientation, 
how snakes use their spectacular senses to survive another year, 
and what social interactions inform neonates from the day they 
are born. These all-encompassing questions could be investigat-
ed, at least in part, by talented herpers who have the energy and 
time that is lacking in much University/State Agency-oriented 
research. 
 There are already several examples of excellent accounts of 
one or both of New England’s venomous snakes that are well-
edited and more useful to both neophytes and experienced bi-
ologists. Example include Petersen and Fritsch (1986), Bartlett 
(1988), Herscu (2004), Krulikowski (2004), Palmer (2004), Fur-
man (2007), and Levin (2016). The conservation guide by Brown 
(1993) is a seminal publication that includes important man-
agement and biological information about Timber Rattlesnakes 
populations range-wide (and New England). For pure excite-
ment in field herping, the standards set by Greene (2000, 2013) 
are high bars that have not been surpassed. The recent works by 
Clark (2007) and Putnam (2015) are among many examples the 
direction field herping could, and perhaps should, take in the 
21st century. 
 In general, Lotterhand has shown himself to be a better-than-
average writer and an excellent photographer. I would enjoy a se-
ries of articles and/or eBooks on his techniques, highlighted with 
anecdotal field notes. By actually sharing details of his observa-
tions with state and federal authorities, Mr. Lotterhand and his 
cohorts could contribute greatly to the plight of New England’s 
declining populations of pitvipers. I would encourage him to do 
just that. Still, this book suffers from a lack of conservation ethic 
and offers little toward understanding the biology of the species 
covered. It is much too cavalier toward responsible natural his-
tory, outdoor recreation, and respect for the animals involved. In 
short, leave animals in the field, observe them responsibly, and 
respect landowners and wildlife regulations. This is an approach 
Mr. Lotterhand needs to embrace before writing additional books 
for the non-professional herpetological enthusiast.
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“For a timber rattlesnake connois-
seur, there are two kinds of places: those 
with snakes and those without” (p. 303). 
As one who has long been fascinated with 
rattlesnake ecology, I found Ted Levin’s 
America’s Snake to be a provocative read. 
Targeted for a lay audience with a strong 

interest in rattlesnakes, the book details the author’s adventures 
and encounters with northeastern Timber Rattlesnake (Crotalus 
horridus) populations and some folks who study them. His ac-
counts of his personal adventures with rattlesnakes have a genu-
ine sympathetic tone, and the reader will feel disappointment as 
he details Timber Rattlesnake declines resulting from bounties, 
indiscriminate killing, over-collection, and habitat loss. Ameri-
ca’s Snake is not a quick read, though. It is a large book that pro-
vides some insight into rattlesnake conservation, snake hunting 
culture, and the unfortunate drama that accompanies both. 

Conservation efforts, regardless of the targeted taxa, benefit 
from historical contexts, and America’s Snake contains histori-
cal accounts of northeastern Timber Rattlesnake declines. Ex-
cerpts from newspapers, pamphlets, and magazines are scat-
tered throughout the book, highlighting the public’s intolerance 
for a species that has unduly suffered from “altruistic” humans 
armed with shovels, pistols, and the like. If you are a snake en-
thusiast, you will certainly feel the pang from Levin’s descrip-
tions of bounties and efforts to eradicate dens. Levin began 
Chapter 12, Into the Abyss (p. 355), with a quote about Vermont 
rattlesnake bounties in an 1895 edition of Forest and Stream, 
“Even at that price, in a fairly good snake cover, a man could 
earn better wages than in the hay-field, and if the reward were 

greater there would be a scarcity of farm hands during the snake 
season.” 

Conservation biologists will find utility in Levin’s descrip-
tion of modern-day Timber Rattlesnake case studies. The book’s 
strength is in its summation of the history of northeastern Tim-
ber Rattlesnake declines, and Levin’s description of modern 
efforts by conservation biologists and municipalities to man-
age human-rattlesnake conflicts. In Chapter 11, Among Rattle-
snakes, Levin demonstrates the intricacies of managing human-
rattlesnake conflicts with his Glastonbury, Connecticut case 
study. Levin is thorough, presenting information from multiple 
stakeholders (land owners, political figures, researchers, NGOs, 
etc.), and demonstrates why Timber Rattlesnake conservation 
efforts are difficult. 

Some book chapters include accurate summations of Timber 
Rattlesnake biology. Chapter 6, A Long Muscular Tube, describes 
rattlesnake anatomy. Chapter 5, Zero at the Bone, included a 
nice summation of venom delivery anatomy. Chapters 7 and 8, 
The Dangers of Being Male and the Dangers of Being Female, re-
spectively, describe Timber Rattlesnake reproductive behavior. 
Chapters 7 and 8 provide accurate information; however, while 
it might make the information more interesting for the layman, 
Levin’s anthropomorphizing of the sexes makes the chapters feel 
watered down and diluted. Levin goes back and forth between 
accurate scientific information and summarizing the peculiar 
opinions of snake enthusiasts. In this vein, some readers might 
find certain passages misogynistic. For example, in Chapter 8 (p. 
230), Levin includes a researcher’s opinion of why female Timber 
Rattlesnakes shed before they mate, “Like a woman, she wants 
to get pretty before she mates.” Levin goes on to describe Tim-
ber Rattlesnake courtship with, “Head to the ground, tongue ex-
tended, the snake returned, scaled a slight crease in the ledge, 
and then vanished into a weft of fallen limbs, where I imagine an 
estrous female waited like Sleeping Beauty to be awakened . . . 
and fulfilled” (p. 231). 

America’s Snake is as much about people who are interested 
in Timber Rattlesnakes (poacher, researcher, hobbyist, or other-
wise) as the animal itself. The book is too focused on the the-
atrical flares of some personalities and the cliquey behavior of 
the players in northeastern Timber Rattlesnake conservation. 
Levin spares no one when it comes to personal experiences 
with girlfriends, personality clashes among researchers, and 
juvenile details about the drama that unfortunately accompa-
nies Timber Rattlesnake conservation. In Chapter 2, A Quirky 
Subculture, Levin introduces the “bashers,” an exclusive club 
of rattlesnake lovers who gather annually to have fun and talk 
Timber Rattlesnake conservation and ecology. The bashers are 
not all scientists. In fact, to qualify for membership, which is 
by invitation only, one must simply be an ophidian enthusiast 
who will be tight-lipped about Timber Rattlesnake locations yet 
passionate about snakes, regardless of credentials. I am unsure 
if Levin intended to tap into the current anti-science mentality 
that is trending in American culture and politics, but some of the 
characters in the book have rogue personalities and scoff at sci-
entists who publish. In fact, I was taken aback by anti-science 
undertones, and the author’s repeated accounts of personalities 
that take pride in not publishing Timber Rattlesnake monitor-
ing data. Rattlesnake subculture is real and eccentric, and Levin 
paints an uncomfortable picture of its prevalence in Timber Rat-
tlesnake conservation. 

Levin shows admiration for a select few Timber Rattlesnake 
researchers, particularly William Brown, whose history with 
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northeastern Timber Rattlesnakes commands respect. Levin’s 
summation of Brown’s work with New York Timber Rattlesnakes 
will move readers, regardless of their backgrounds. Levin shares 
or describes numerous highlights of Brown’s monitoring re-
search. For example, in Chapter 2 (p. 46), he describes corre-
spondence from Brown explaining that snake number 4796 was 
32 years old, “The snake had been first caught as a five-year-old 
in 1983 and then recaptured each of the succeeding three years. 
Although Brown found 4796’s shed skin at a basking site in 2001, 
he hadn’t seen the rattlesnake since 1993; for 18 years the snake 
had eluded the snake tongs.” 
 If you are a rattlesnake enthusiast, or a native to the north-
east with a passing interest in snakes, you might enjoy America’s 
Snake. Although parts of the book have merit, I found that I did 
not particularly like it. Levin had trouble staying on task, mak-
ing the book feel disjointed, and I really didn’t like the misogy-
nistic undertones, which were prevalent. Levin appears to like 
drama; I felt like I was reading a diary at times because he didn’t 
hesitate to name names and include personal information (e.g., 
girlfriends, restraining orders, and other things I didn’t want to 
know about colleagues) in passages that should have been about 
rattlesnakes. Some of the characters in the book seemed to be 
antagonistic toward certain academics, yet adored others. Lastly, 
I struggled with the fact that I knew so many personalities in the 
book, and I have a rather different opinion of the behavior as-
sociated with them. In short, read the book for its historical ac-
counts and biological summary, but take the personal accounts 
and opinions with a great deal of skepticism while wearing your 
hip boots.
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In the history of zoological expeditions 
to South America, Brazil was the primary 
objective. Because of its geographical loca-
tion and political circumstances, the explo-

ration of its territory, initiated by Georg Marcgrave around the 
middle of the 17th century, expanded with the successive voyages 
of Spix, Martius, and Maximilian Wied (Vanzolini 2004). Farther 
south in the Spanish colonies, expeditions focused on the vast 
territory of the Gran Chaco beginning in the 18th Century. The 
(relatively) safe entry into this territory was through navigating 

the Parana and Paraguay rivers northwards, and the purpose of 
these brave explorers was multiple: to search for, inventory, and 
appropriate nature’s wealth and to conquer aborigines by way 
of religion (Penhos 2005). It is not therefore unexpected that the 
first natural history observations about the region were made 
by Jesuit missionaries, such as José Sánchez Labrador and Flo-
rian Paucke, rendering texts more anecdotal than zoological in 
character. From thence onwards, Argentina and Brazil attained 
prominence in herpetological research, and Paraguay, the coun-
try between these nations, was generally neglected. Nearly four 
decades after the list of reptiles compiled by James J. Talbot 
(1979), Paraguay still lacked updated information on which rep-
tile species occurred within this vast nation extending over more 
than 406,750 km² and where they were located. Pier Cacciali and 
his coauthors now have successfully filled that gap.
 The high-spirited veteran herpetologist Norman Scott added 
his many years of experience in both museums and the field to 
the skills and knowledge of his Paraguayan colleagues and to a 
well-known visitor to this part of the world, Lee Fitzgerald, to 
compile and organize a monograph that assembled all available 
information about the diversity of reptiles within the country, 
determined their geographical distribution, and set forth com-
ments on doubtful citations as well as cases in urgent need of 
taxonomic clarification. 
 The monograph opens with a brief but illustrative sum-
mary of the physical features, climate, and ecoregions of this 
little-known country. The history of herpetological research in 
Paraguay is covered in ten pages in which the authors make a 
number of insightful comments and pose questions instead of 
simply reciting prior literature. The majority of the work is, as ex-
pected, the species accounts, where each species is discussed in 
terms of synonymy, general (i.e., at continental level) and local 
(in Paraguay) distribution, and conservation status according to 
the threat categories assigned by Motte et al. (2009). Taxonomic 
and distributional comments are followed by a detailed list of 
specimens examined by the authors. A distribution map is pro-
vided in each species account, and each map depicts Paraguay’s 
outline and its political departments. The authors use different 
symbols to document reptile distribution according to whether 
the source of the information is specimens examined by any 
of the authors, their own photographic records, or literature 
records. A question mark is used to indicate a few doubtful re-
cords. This methodology is of great service to readers, because 
it allows them to perceive, at a glance, whether ranges are exten-
sive or whether the species is rare, and on what types of data its 
presence is documented. The collection acronym and accession 
number are provided for each specimen either seen or extracted 
from the bibliography. Updated taxonomy is followed through-
out the book. Literature coverage is vast (549 references) and 
includes some papers published as late as 2016. Each locality 
referred to in the text (except for a few not located) is associated 
with geographic coordinates in an appendix, another important 
service to readers faced with difficulties in pinpointing localities 
named after ranches (Estancias), forts, or old ports. 
 This work is accurate and complete, and there are no con-
cerns of note. Although the inclusion of color photos would 
have facilitated recognizing the less familiar species, this cer-
tainly would have increased the production costs, considering 
its coverage of 183 species. The purpose of this checklist, as 
stated by the authors, is “to provide a current list of reptile spe-
cies of Paraguay, with maps of their known occurrence.” Cacciali 
and his co-workers have attained far more than that by providing 
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every researcher seriously interested in the South American rep-
tile fauna with a useful source of information that will be valu-
able now and for years to come. The monograph sets out what is 
known and, equally important, what is still unknown concerning 
the reptiles of Paraguay. Highly recommended.
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California Amphibian and Reptile Spe-
cies of Special Concern by Robert C. Thom-
son, Amber W. Wright, and H. Bradley 
Shaffer is a collaborative project among 
the Non-Game Wildlife Program of the 
California Department of Fish and Wildlife 
(CDFW), the trustee agency for Califor-

nia’s fish and wildlife resources, the University of California, Da-
vis, and the University of California Press. It is a comprehensive 
update to the original publication, Amphibian and Reptile Spe-
cies of Special Concern in California by Mark Jennings and Marc 
Hayes (1994). The latter publication was the reference standard 
over more than two decades for consulting biologists, wildlife 
managers, and agency personnel tasked with providing life his-
tory and habitat descriptions for endemic species in California 
for CEQA documentation and permitting, beyond what was 
available in the field guides of Robert Stebbins (1954, 1959, 1966, 
1972, 1985) and Tracy Storer (1925). 
 California Amphibian and Reptile Species of Special Concern 
is a medium-sized paperback measuring 7 × 10 inches, making 
it portable, but not small enough to be carried easily in the field 
or fit into most field biologists’ vests or field packs. However, this 
is a book that will likely find most use in the office during prepa-
ration of environmental planning and similar documents. Pages 
are satin-coated, and layout and printing are clean and crisp. 
This volume presents the results of an evaluation of California’s 

amphibian and reptile taxa that determined which species met 
the criteria for Species of Special Concern (SSC), an administra-
tive designation by CDFW to focus attention on these species 
and conserve species before they meet criteria as threatened or 
endangered. The book provides detailed information on these 
species with text and cited literature current to 2014, and is in-
tended to provide the next steps to direct management and res-
toration to achieve healthy amphibian and reptile populations in 
California. CDFW states that California Amphibian and Reptile 
Species of Special Concern is intended to be a valuable resource 
to a broad range of users from resource managers, field biolo-
gists, and academic herpetologists to students and recreational 
naturalists. The authors indicate they sought and received broad 
feedback from a wide range of interested parties within Califor-
nia, a state with a high diversity of species, both evolutionarily 
and ecologically. 
 California Amphibian and Reptile Species of Special Concern 
moves the evaluation of amphibian and reptile Species of Spe-
cial Concern to the next step, providing population abundance 
trends and conservation priorities enumerated based on a multi-
factorial risk assessment of potential and actual threats that the 
authors state will allow for transparency of the evaluation and 
replication of the methodology for future reviews. This book pro-
vides much of the detailed information required for CEQA-level 
analysis of population-level effects and effects on habitats in an 
easy to read format.
 The Table of Contents is neat and clearly arranged, and 
identifies 44 amphibian and reptile Species of Special Concern 
by common and scientific names, and includes the name(s) of 
the describer and description date. Somewhat confusingly, 45 
species are addressed in the text throughout the book; this is 
because Western Pond Turtle (Emys marmorata) northern and 
southern populations are addressed separately due to different 
population risks and new data based on single nucleotide poly-
morphism. 
 The book is arranged into two main sections: Overview and 
Species Accounts. The 46-page Overview of California Amphib-
ian and Reptile Species of Special Concern should not be over-
looked when using this reference. This section provides nicely 
detailed discussions in subsections that include Abstract, In-
troduction, Methods, Results, and Discussion, and provides the 
thought processes and methods behind the authors’ evaluation 
of the species, based on two definitions of Species of Special 
Concern—regulatory and biological. For example, the authors 
further ranked species into three priority categories based on se-
verity of threats. 
 Several informative tables and figures are included in the 
Overview, such as table 2—“List of California amphibian and 
reptile Species of Special Concern and priority designations,” 
which lists the species by scientific name and provides the as-
sociated priority for a quick review. This list offers additional 
details for readers to develop mitigation measures based on the 
species’ priority ranking, and should prove invaluable for those 
writing environmental planning documents. Table 5—“Com-
parison of Species of Special Concern between this publication 
and Jennings and Hayes (1994)” lists the reasons for subtractions 
(14 species based on State listing and new data) or additions (11 
species) to the new list based on new data and new threats since 
1994 (e.g., climate change). 
 The section titled “Research, Survey and Monitoring Needs” 
identifies an array of needs for most taxa, including expand-
ing our knowledge of the distribution, natural history, effects 
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of climate change, threats from disease, genetics, and popula-
tion monitoring. General recommendations for management 
and conservation of Species of Special Concern are located near 
the end of the Overview. “Management Recommendations for 
California Amphibians and Reptiles” contains four key strate-
gies with supporting literature citations that readers may wish to 
incorporate into environmental planning documents. Detailed 
recommendations for specific measures are provided in each 
strategy that biologists can apply on a project-by-project basis. 
Finally, “Conservation Recommendations” provides useful rec-
ommendations for collaboration, reporting, and future research. 
 Moving to Species Accounts, this section has been expanded 
greatly from the Jennings and Hayes 1994 edition. Color pho-
tographs contributed by 14 different photographers beautifully 
depict each species, and most photographs clearly show the di-
agnostic characteristics for the species. The color species range 
maps are based on data current to 2013 from museum records 
and the California Natural Diversity Data Base—a highly valu-
able repository of species information maintained by the Habitat 
Conservation Division of the California Department of Fish and 
Wildlife. The range maps are clear and show county boundaries, 
with the USDA Ecoregion subsections faintly outlined. 
 Each species account contains 11 topics that cover pertinent 
information arranged more in line with how regulatory docu-
ments are organized and prepared, which consulting biologists 
and environmental planners will appreciate. The species ac-
counts are nicely detailed, incorporating studies that have been 
conducted on various species in the past 22 years. New in this 
book are topics that provide the next level of analysis necessary 
in writing environmental planning documents, and provides 
the basis of species information useful to all biological consul-
tants and environmental planners. For example, Coast Horned 
Lizards (Phrynosoma blainvillii) experience major threats from 
urbanization, off-highway vehicles, flood control structures, and 
Argentine Ants. A management recommendation to address the 
latter threat is to reduce artificial landscaping with moist micro-
habitats that favors Argentine Ants, and instead use xeric land-
scaping that favors native ants and horned lizards.
 The book includes 42 pages of literature citations, current 
to 2014; most of the cited works are peer-reviewed. Appendices 
are detailed and clear. The Glossary provides biological defini-
tions used throughout the book. The Index appears to be com-
plete and is easy to use with each species subchapter identified 
by page for easy referencing, with additional subjects included 
under species also identified.
 In summary, this thoughtfully prepared reference book will 
be the standard for consulting biologists, wildlife managers, and 
agency personnel to use when addressing amphibian and reptile 
species in CEQA environmental planning documents. Consult-
ing biologists will find this book helpful in developing appropri-
ate measures to prevent or minimize loss of individuals and/or 
habitat by identifying the nature and degree of threats to each 
species. It provides up-to-date information on species’ distribu-
tion, life history, threats, and management recommendations, 
and will also provide direction for future researchers on how best 
to conserve California’s amphibian and reptile populations. 

liteRatuRe cited

Jennings, M. R., and M. P. hayes. 1994. Amphibian and Reptile Species 
of Special Concern in California. California Department of Fish and 
Game Inland Fisheries Division, Rancho Cordova, California. 255 pp.

stebbins, R. c. 1954. Amphibians and Reptiles of Western North 
America. McGraw-Hill Book Company, New York, New York. 536 
pp.

———. 1959. Reptiles and Amphibians of the San Francisco Bay Re-
gion. University of California Press, Berkeley, California. 72 pp.

———. 1966. A Field Guide to Western Reptiles and Amphibians. 
Houghton Mifflin Company, Boston, Massachusetts. 279 pp.

———. 1972. Amphibians and Reptiles of California. California Nat-
ural History Guides (31). University of California Press, Berkeley, 
California. 152 pp.

———. 1985. A Field Guide to Western Reptiles and Amphibians. 
Second edition, revised. Houghton Mifflin Company, Boston, 
Massachusetts. 336 pp.

stoReR, t. i. 1925. A synopsis of the amphibia of California. Univ. 
California Publ. Zool. 27:1–342.

Herpetological Review, 2017, 48(1), 237–238.
© 2017 by Society for the Study of Amphibians and Reptiles

The Unburnt Egg: More Stories of a Museum 
Curator
Brian Gill. 2016. AWA Press, Wellington, New Zealand (www.awapress.
com). 237 pp. US $25.95. Paperback ISBN 978-1-9277249-29-1. eBook 
formats: Epub 978-1-92749-30-7; Mobi 978-1-927249-31-4.

GREGORY J. WATKINS-COLWELL
Division of Vertebrate Zoology
Yale Peabody Museum of Natural History
170 Whitney Avenue, Box 208118
New Haven, Connecticut 06520, USA
e-mail: gregory.watkins-colwell@yale.edu

 Brian Gill’s follow-up to his The Owl 
that Fell from the Sky, is another delightful 
collection of tales from a museum curator. 
His latest book includes an introduction, 
in which he describes the early days of his career as a museum 
zoologist, and fifteen chapters whose titles hint at the stories 
within. Chapter titles such as “The man who imagined the moa” 
and “Song of the huia” capture the reader’s attention and all too 
soon the text leads the reader on a walk through time that blends 
effortlessly from one story to the next, each linked by a shared 
topic, not unlike a walk through a museum gallery where each 
exhibit diorama is a separate story linked by an overarching, 
though sometimes subtle, thematic thread.
 In full disclosure, readers of a book review published in Her-
petological Review should know that the book describes the 
author by saying he “was curator of birds and other land verte-
brates” for over thirty years. The word “birds” is specifically iso-
lated from “the other land vertebrates.” As a result, the major-
ity of the stories told are ornithological in nature. Despite these 
ornithological tendencies, many of the stories blend from one 
topic to another so effortlessly that a story about feathers may 
end up including a side story about frogs. Besides, in really good 
stories of natural history collections the specific taxonomic 
group involved is not necessarily the critical part of the story. It is 
the way the specimens were obtained, or what was learned from 
them, or the charismatic characters involved that make the story 
truly intriguing. On the other hand, although ornithology may 
have consumed much of his time, he also worked with “other 
land vertebrates,” including skinks and frogs. In fact, one chapter 
describes the author’s field work in the South Pacific collecting 
skinks for systematics research and there is a chapter devoted 



Herpetological Review 48(1), 2017

238238     BOOK REVIEWS

to the collections of Charles McCann and how those specimens 
came to be stored at Auckland War Memorial Museum.
 A few times the stories shared by the author involve some 
details relating to how research specimens are prepared. The de-
scriptions are often brief and serve to educate the novice reader 
of the “how” of museum specimens while also delving into the 
“why” of them. For readers who are already more familiar with 
the “why,” more detail of the “how” may be desired. Some of 
the descriptions of specimen preparation are so abbreviated 
that they lead to some potential confusion, such as the utility 
of formalin-fixed specimens as sources of DNA. Although re-
cent work has demonstrated limited success with extraction of 
DNA from formalin-preserved specimens, the vast majority of 
molecular research that utilizes museum specimens makes use 
of tissue samples extracted prior to the specimen being fixed in 
formalin, not afterwards. However, it is important to remember 
that The Unburnt Egg is not a how-to book for museum curation 
and specimen preservation methods. Instead, the purpose of the 
book is to educate and entertain the reader on some of the lesser 
known aspects of natural history collections. That, it does very 
well.
 In summary, this book was a joy to read. Anyone who has 
ever prepared and/or used specimens, conducted fieldwork, or 
thought about the history of objects and their critical value to 
the study of natural history, will find something engaging in this 
book.
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Without question, herpetologists are 
fascinated with their study organisms, yet 
they often become just as connected and 
transfixed with the natural areas where 
their research takes place. Indeed, a few 
recent books (e.g., Dodd 2004) and sev-
eral published manuscripts highlight this 
connection to place. The Amphibians and 

Reptiles of Land Between the Lakes follows a similar vein, focus-
ing on the herpetofauna of a 170,000-acre (77,273 ha), primarily 
forested, inland peninsula located between Kentucky Lake and 
Lake Barkley in western Kentucky and Tennessee. This book is an 
updated version of David Snyder’s (1972) book of the same title; 
updates include new species accounts and facts as well as some 
corrections to minor errors. The purpose of the book is to aid 
visitors (estimated at 1.4 million annually) in identifying and be-
coming acquainted with the 75 amphibian and reptile species of 
Land Between the Lakes (LBL) and adjacent regions in western 
Kentucky and Tennessee. Naturalists, high school and college 

students, herpetologists and others interested in identifying the 
fauna of this region will also find this book informative. 

In general, the format of this book is similar to other state 
or regional guides. Upon opening the book, I was drawn to the 
high-quality illustrations that directly follow the table of con-
tents. These illustrate how to count costal grooves and scale 
rows as well as record total length, body (i.e., snout-to-vent) 
length and carapace length. Many of the important morpho-
logical features used to identify amphibians (i.e., nasolabial 
groove, mental gland, dorsolateral fold, placement of parotoid 
gland) and reptiles (i.e., scutes, scale texture, labial and postla-
bial scales) are also illustrated. A ruler (in inches) is on the side 
of the reptile illustrations page as well. A few identifying charac-
ters highlighted in the text or keys, such as longitudinal ridge on 
the head of Eastern Newts and subcaudal scales on skinks, are 
not illustrated. However, these illustrations are generally well 
done and thorough and they will aid readers in their efforts to 
identify amphibians and reptiles, including those species found 
outside of LBL.

Following a Preface, the Introduction highlights the history 
and description of LBL as well as the purpose and utility of the 
book. Within the Introduction, readers (particularly those hav-
ing little experience with amphibians and reptiles) will find the 
section on Value and Conservation of Amphibians and Reptiles 
to be instructive, especially the text on the risks associated with 
venomous snakes and actions required if snakebite does occur. 
The description of LBL provides some detail on the land-use and 
aquatic and terrestrial habitats available for amphibians and 
reptiles. The Introduction is followed by sections on amphibians 
and reptiles, respectively; these sections follow a similar format 
including a general overview on the biology and ecology of each 
class, several paragraphs on the natural history of the families 
found in LBL, and Species Accounts. 

 The Species Accounts make up the bulk of the book. Each 
account is approximately 250 words, containing a description of 
the animal, its distribution and habitat within LBL, some tidbits 
on the natural history, and conservation status if applicable. All 
species with accounts have been documented in LBL, except the 
Hellbender and Pickerel Frog that are expected to occur in LBL 
based on anecdotal accounts or known occurrence in nearby ar-
eas. Accounts begin with both standard English names (Crother 
2012) and scientific names; in addition, some of the colloquial 
names are also given and quite thought-provoking (see Broad-
headed Skink account). The descriptions are in-depth and intro-
duce some common terminology (e.g., costal grooves, marginal 
scutes, anal plate) illustrated earlier in the book, although much 
of the text is nontechnical. Most technical terms are defined the 
glossary at the end of the book. The distribution and habitat in-
formation are quite brief and in most case only provide cursory 
insight into where the animals can be found at LBL, yet a few 
accounts (e.g., Mudpuppy) provide some details on distribution. 
The authors deliver a solid, albeit limited, summary of natural 
history information for each species. Microhabitats, behavior, 
diet, reproduction, vocalization, and other aspects are covered, 
although much of this information does not appear to be based 
on data collected from LBL. Nonetheless, the primary users (e.g., 
amateur naturalists, students) of the book will find the natural 
history information to be satisfactory. Finally, Conservation Sta-
tus based on assessments from Kentucky State Nature Preserves 
and the Tennessee Wildlife Resources Agency is given. I noticed 
a few minor errors in the Species Accounts. These include noting 
Wood Frogs are early spring breeders when they primarily breed 
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in winter (January to early March) in Kentucky and the misspell-
ing of Testudines (p. 34). 

Following the Species Accounts, 93 color images are present-
ed. Most of the images are high quality and some of the identify-
ing characters described in the Species Accounts are visible. All 
focal species are covered and, in some cases, various color phas-
es or life stages are shown. The authors made every effort to se-
lect images taken of animals from LBL or nearby areas. My only 
major complaint with this section is the color map of LBL (fig. 1), 
which does not detail land-cover, road networks, streams, and 
especially, major bays within Kentucky Lake and Lake Barkley. 
These details would have not only significantly enhanced the 
utility of this map but also related better to the species accounts. 
For example, the authors state that Mudpuppy records are lim-
ited to Bards Creek and Brandon Landing areas in Lake Barkley, 
yet these areas are not labeled on the map. 

The color plates are followed by Keys to Typical Adult Am-
phibians and Reptiles of Land Between the Lakes. The keys are 
specific to only those animals with Species Accounts. They use 
a mix of technical and nontechnical vocabulary and sometimes 
rely on coloration or total length in many couplets (these char-
acters always create problems for students, in my opinion). Fur-
thermore, a few characters (e.g., longitudinal ridge on the head 
of the\ Eastern Newt) used in the keys are not illustrated in the 
book. Nonetheless, I found the keys generally easy to navigate 
and they will be a useful aid for advanced naturalists and/or her-
petology or vertebrate zoology students studying amphibians 
and reptiles in LBL. 

The concluding sections of the book include Forms of Mar-
ginal Occurrence, Acknowledgments, Appendix, Glossary, 

Suggested References, Illustrations, Photographs, and Photogra-
phers, and Index of Species. The list of potentially occurring spe-
cies appears reasonable, although I believe the authors intended 
to list Amphiuma tridactylum rather than Amphiuma means. 
The suggested references are restricted to herpetological books 
and internet resources. I recommend Smith (2014) for those in-
terested in a detailed history of LBL. 

In summary, the Amphibians and Reptiles of Land Between 
the Lakes represents decades of fieldwork by the authors and 
they should be commended for revising a resource that will have 
great use to the casual naturalist, student, seasoned herpetolo-
gist or wildlife biologist. The book is small enough to be easily 
transported in the field, although the softcover and none glossy 
paper may limit its durability. However, it is well worth the cost 
and I predict it will be widely used by visitors to LBL as they hike, 
boat, bike and camp in this vast natural area known for its wild-
life diversity. 
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A Natural History of the Sonoran Desert, 
Second Edition
Mark A. Dimmitt, Patricia Wentworth Comus, and Linda M. Brewer 
(eds.). 2015. Arizona-Sonora Desert Museum Press, Tucson, Arizona, 
and University of California Press, Oakland, California. 575 pp. 32 color 
plates, numerous black and white photographs and illustrations. 
Softcover. US $39.95. ISBN: 978-0-520287-47-1.

Travelers enter the Sonoran Desert of 
southern Arizona, southeastern California, 
and adjacent Sonora, Mexico, with a sense 
of awe, not only for its beauty and tranquil-
ity, but also for its unique flora and fauna. 
A Natural History of the Sonoran Desert 
(Second Edition) provides visitors with a 
comprehensive guide to understanding 
this harsh but fragile ecosystem, covering 
everything from geology to human ecology 
and biota. The book is divided into three 
parts: Part 1 (18 chapters entitled The Big 
Picture, includes information on every-

thing from unique habitats, soils and climate to geology, conser-
vation issues and overall biodiversity); Part 2 (plants, 3 chapters); 

Part 3 (Animals, 8 chapters). The end of the book includes a list of 
species covered (English, scientific, Spanish), a glossary, and an 
index; color illustrations are used solely for providing examples 
of unique habitats, plant communities, and maps of biotic com-
munities. Of particular interest to herpetologists is Chapter 26 
(pp. 453-489) authored by Craig Ivanyi, Janice Johnson, Thomas 
R. Van Devender, and Howard Lawler. This chapter includes 7 
anuran, 3 chelonian, 10 lizard, and 13 snake species or group 
(e.g., leopard frogs, whiptails, rattlesnakes) accounts; individual 
species are mentioned within the group accounts (e.g., 5 rattle-
snake species within the overall rattlesnake account). Accounts 
cover distinguishing features, range, habitat, life history, and ad-
ditional notes. Black-and-white illustrations accompany the ac-
counts. Although professional and advanced amateur herpetol-
ogists will want more detailed information, the accounts provide 
basic information for a general audience. However, both profes-
sional and amateur herpetologists working in this region, as well 
as nature-oriented visitors, will want a copy as background to 
understanding the landscape, climate, and biotic influences that 
help shape the Sonoran Desert’s unique herpetofauna. 
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The Book of Frogs
Tim Halliday. 2016. University of Chicago Press, Chicago, Illinois 
(www.press.chicago.edu). 656 pp. 1230 color plates. Hardcover. US 
$55. ISBN 978-0-226-18465-4.

As herpetologists are well aware, frogs 
are fascinating and beautiful creatures, 
offering so many opportunities for re-
search that our journals are filled with 
systematic, ecological, evolutionary, and 
conservation-oriented research at an ever-
expanding rate. At the same time, frogs are 
declining or disappearing altogether from 
extensive regions around the world, par-
ticularly because of habitat loss, disease, 
climate change, the pervasive influence of 
toxic substances, or a combination of these 
and other factors. Many people in rural or 
suburban landscapes are acquainted with 

frogs as males call in spring and summer, but urban dwellers 
may not be aware of frogs at all in these days of indoor techno-
logical distractions.
 Tim Halliday’s The Book of Frogs is aimed at a wide-ranging 
audience and seeks to transmit the wonder that scientists feel as 
they study these animals to people interested in nature, natural 
history, and the state of our environment. The book covers 600 
of the > 6700 currently described anuran species, and includes 
up-to-date, accurate information intended to elicit wonder at 
the diversity and complexity of anuran morphology, color, and 
life history. 
 The book consists of a series of short introductory chapters 
covering 37 pages of background information on anuran biology, 
life history, calling behavior, interaction with people, population 
declines, diseases, and distribution and classification. Vivid col-
or photos illustrate points or animals mentioned in the text. The 
bulk of the book (pp. 40–639) consists of the species accounts. 
Each account includes brief text on the species’ biology and sim-
ilar species, a range map, and one or two excellent color photos, 
one of which is scaled to the actual size of the frog. A text box at 
the top of the page includes the family, other names, distribu-
tion, adult habitat, larval habitat, and conservation status. Black-
and-white illustrations accompany the size range of males and 
females. The book concludes with a glossary, a list of resources 
for further information, and indexes of common, scientific, and 
family names.
 Although written for a non-technical audience, professional 
batrachophiles will find much of interest in this well-produced 
book, as will naturalists and educators. Tim Halliday is well 
known to the amphibian scientific community from his publica-
tions on sexual selection, reproductive behavior, and conserva-
tion. He is now retired from The Open University in the UK.

The Amphibians of Mongolia
Sergius Kuzmin (ed.). 2017. KMK Scientific Press, Moscow (http://
avtor-kmk.ru/main_nature.htm). 274 pp. 27 pp. of color plates. 
Softcover. No price available. ISBN: 978-5-9908941-8-1.

 The Amphibians of Mongolia is a dual 
language (Russian-English) book cover-
ing six species of amphibians (one sala-
mander and five frogs) currently known 
from the inland mostly arid country of 
Mongolia. The book is a collaborative ef-
fort between Sergius Kuzmin and five 
Russian and Mongolian colleagues, and 
is organized into four chapters: the his-
tory of herpetological studies in Mongolia 
(English, pp. 32–45); amphibian species 
accounts (Russian-English, pp. 46–201); 
the geography and ecology of Mongolian 
amphibians (English, pp. 220–228); and 
population declines and conservation of Mongolian amphib-
ians (English, pp. 235–237). The book concludes with 18 pages 
of references in English, translated from Russian and Mongolian 
publications. Interspersed, there is a key to the identification 
of amphibian adults and larvae (pp. 203–204) and a list of spe-
cies that were previously misidentified or might yet be found in 
Mongolia (pp. 206–208). The book concludes with 27 pages of 
color photographs depicting amphibians and reptiles in Mon-
golian culture and art, photographs of adult amphibians and 
their habitats, and range maps. Chapter 1 departs from the title 
of the book in that it includes historical information on both 
amphibian and reptile research within the country, as well as 
their depiction in Mongolian culture. Each amphibian species 
account includes a list of publications pertinent to that species 
in Mongolia, its Mongolian name, taxonomic notes, descriptions 
of adults, larvae, and eggs, distribution, ecology (habitats, abun-
dance, activity, reproduction, development, feeding, enemies, 
parasites, diseases), and the influence of anthropogenic factors 
and conservation status. Accounts include tables, figures, and 
black-and-white photographs and maps. The publication is lim-
ited to 500 copies. The book is published under the auspices of 
the Joint Russian-Mongolian Complex Biological Expedition of 
the Russian Academy of Sciences and the Mongolian Academy 
of Sciences. No price or ordering information is currently avail-
able from KMK, but a pdf of the book has been made available 
to AmphibiaWeb. Individuals interested in obtaining a hard copy 
should contact KMK Scientific Press (see above) or the Institute 
of Ecology and Evolution of the Russian Academy of Sciences 
(http://www.sevin.ru/index.html).


