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This monumental treatise, whose 
inception occurred five decades ago 
with comprehensive work commencing 
some 30 years ago, is a real labor of love 
by the authors. In preparing this book, 
Savage and McDiarmid left no stone 
unturned while reconstructing the 
history of Jan’s body of work, sorting out 
nomenclatural problems, and analyzing 

every scientific name employed by Jan. Jan and Sordelli’s (1860–
1881a) magnificent Iconographie générale des Ophidiens (or the 
Atlas), published as 50 separates of six plates each over a span 
of 23 years, is without doubt the most spectacular collection 
of ophidian illustrations ever published and rivals Boulenger’s 
(1893–1896) Catalogue of Snakes in the British Museum as the 
most important single work on snakes. Essentially those two 
works together comprehensively summarize and depict the 
known snake fauna by the end of the 19th Century. However, 
Jan also published 29 other papers (many reprinted, often 
resulting in incorrect attribution of dates), most of which laid 
the foundation for or expanded on the grand Atlas. Jan’s papers 
have been attributed to different years by the herpetological 
community and the actual dates of publication have been 
controversial. There also has been great confusion with some of 
Jan’s taxonomic names, many of which are nomina nuda, some 
of which are typographical errors, while still others appeared as 
newly described taxa more than once. An accurate consensus of 
Jan’s names and publications has heretofore been lacking, but 
Savage and McDiarmid’s intense scrutiny in conjunction with 
application of the Rules of Zoological Nomenclature has once 

and for all settled most disputes regarding these issues. For 
example, it is rewarding to learn that all of the new species in the 
Atlas are authored by Jan in Jan and Sordelli, rather than by Jan 
and Sordelli as maintained by some previous authors.

The Atlas is extremely rare with apparently only a dozen 
American universities or museums possessing complete and 
bound editions. Original copies are located in the domestic 
libraries of the Academy of Natural Sciences, Philadelphia (Ewell 
Sale Stewart Library in ANSP), American Museum of Natural 
History, New York (Research Library in AMNH), California 
Academy of Sciences, San Francisco (Academy Library in CAS), 
Field Museum of Natural History, Chicago (Mary W. Runnells 
Rare Book Room in FMNH), Museum of Comparative Zoology, 
Harvard University, Cambridge (Ernst Mayr Library in MCZ), 
National Museum of Natural History, Smithsonian Institution, 
Washington (Joseph F. Cullman 3rd Library in USNM), North 
Carolina State University, Raleigh (D.H. Hill Library at NCSU), 
San Diego Natural History Museum (Laurence M. Klauber 
Library in SDNHM), San Diego State University, San Diego 
(Malcolm A. Love Library in SDSU), University of California, 
Berkeley (Biodiversity Heritage Library in UCB), and University 
of Southern California, Los Angeles (Hancock Special Collections 
in USC).

Holdings in non-US libraries include at least the National 
Museum of Natural History, London (South Kensington Library 
in BMNH), Naturalis Biodiversity Center, Leiden (Naturalis 
Library in RMNH), Muséum National d’Histoire Naturelle, Paris 
(Bibliotheque Central in MNHN, 2 copies), Universiteit Van 
Amsterdam, Amsterdam (Artis Bibliotheek in UVA), University 
of Toronto, Toronto (Thomas Fisher Rare Book Library in UOT), 
and four copies in Germany (Frankfurt, Göttingen, Marburg and 
Oldenburg). 

The authors examined 13 copies of the Atlas and discuss 
in detail copies from AMNH, ANSP, CAS, MCZ, UCB, USC, and 
USNM (pp. 79–89). Due to its sequential method of issue over 
two decades, bound copies of the Atlas differ in minor ways in 
the ordering of their content: the Prospectus, Avis, Indices des 
Planches, Explication des Détails, front and back wrappers, and 
even the Livraisons are not identically bound in all copies.

In 1858, Jan conceived the idea of a Grand Project to 
describe and illustrate the world’s snake fauna (Jan had 751 
species in 1858). He envisioned a series of monographs on 
each serpent family in conjunction with an illustrated atlas to 
be drawn by Sordelli. However, Jan’s death in 1866 prevented 
the completion of the Grand Project and only two monographs 
had been finished by that time. It was only through Sordelli’s 
efforts that the Atlas was eventually completed over the next 
15 years (containing 1,308 illustrations of complete specimens 
plus 98 figures of skulls). Savage and McDiarmid summarized 
Jan’s accomplishments as follows: 1) a prodromus on the 
proposed venomous snakes monograph (1858–1859); 2) various 
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notes on the families Typhlopidae (1861), Homalopsidae 
(1861), and the Erycidae and Tortricidae (1862); 3) systematic 
reviews of four families, the Typhlopidae (1861), Calamaridae 
(1862), Coronellidae (1863), and Potamophilidae (1865); 4) a 
classification of all snakes with keys to the genera and diagnoses 
of species known as the Elenco Sistimatico degli Ofidi (1863) or 
the Elenco; 5) monographs on two families, the Typhlopidae 
(1864) and the Uropeltidae, Tortricidae and Boidae (1865); and 
finally 6) the illustrated Atlas by Jan and Sordelli (1860–1881), 
containing 8,528 total figures.

In addition to the material present in Milan, Jan borrowed 
snakes from 52 other worldwide museums for his studies. 
Unfortunately for the herpetological community, the curators 
in both London (Albert Günther, BMNH) and Berlin (Wilhelm 
Peters, ZMB) refused to loan material to Jan for inclusion in his 
Atlas. The absence of the BMNH material, in particular, prevented 
the Atlas from being a comprehensive catalogue of all known 
snakes and is especially discouraging since a large portion of the 
BMNH types have never been illustrated. In 1858, the BMNH 
snake collection consisted of 3,630 specimens of 486 species 
(Boulenger 1906). Since Jan’s collection of snakes in Milan in 1858 
totaled 523 species (Leonard et al. 1995; Scali 2010), the absence 
of the BMNH material was a significant loss when considering 
the taxonomic and geographical completeness of the Atlas. By 
1866 there were between 700 and 751 species in Milan (Conci 
1967; Leonard et al. 1995) and the number of species increased 
to 1,000 at the time of Jan’s death (Visconti 1988). The ZMB 
snake collection consisted mainly of scolecophidians described 
by Peters and numbered about 40 species during Jan’s time, 
with another 10 species of macrostomatans (Bauer et al. 2002). 
Altogether Jan proposed 413 new (order-, family-, genus- and 
species-group) snake names, of which 126 are valid today, and 
316 new snake species (exclusive of nomina nuda), of which 108 
are valid today. A great scientific loss during World War II was the 
complete destruction of the Jan snake collection in Milan due to 
allied bombing in 1943. 

The introductory material by Savage and McDiarmid consists 
of 170 pages of incredibly detailed research and a critical analysis 
of Jan and his taxonomic work. Part I (78 pp.) consists of the 
historical background on Jan and Sordelli, Jan’s proposed grand 
project, an annotated bibliography of all Jan’s publications, 
museums from which Jan’s described and/or illustrated species 
originated, the herpetological catalogs of the Milan Museum, a 
synopsis of herpetological (mainly ophiological) taxa recognized 
by Jan, and new taxa proposed by him. Part II (92 pp.) includes 
a comprehensive guide to Jan and Sordelli’s Atlas: taxonomic 
names employed, primary types illustrated, skeletal material 
illustrated, summary of Jan’s herpetological contributions, 
and literature cited. Part III (756 pp.) consists of facsimile 
reproductions of all Jan’s herpetological publications.

A comprehensive annotated bibliography (pp. 9–20) exam-
ines each of Jan’s 30 publications, noting complete taxonomic 
content, use of new family-, subfamily-, genus-, subgenus- and 
species-group names, variation in pagination and plate content, 
actual dates of publication, and differences between reprints 
and their originals.

The two most useful parts of the introductory material are 
the indices dealing with Jan’s new herpetological names and the 
names utilized in the Atlas. The first index (pp. 35–78) is a list of 
all new taxa proposed by Jan in all of his publications (order-, 
family-, genus- and species-group names). Higher order valid 
names are differentiated by the use of ‘BOLD UPPERCASE’ font, 

available names by plain ‘UPPERCASE’ font, and unavailable 
names by ‘Lower case’ font. Additionally, preoccupied names, 
nomina nuda, incorrect subsequent spellings, and even names 
erroneously attributed to Jan are enumerated and critically 
discussed. At the species-group level (pp. 44–78), both binomial 
and trinomial names are evaluated, each name with a dual 
entry (‘species, Genus’ and ‘Genus species’). For every name the 
original spelling is presented with reference to the publication in 
the bibliography, page number and/or plate number. When the 
species is illustrated in the Atlas, its livraison, number, and page 
location are given. The type, verbatim type locality, and current 
name are then provided, with notes when applicable.

The second index (pp. 91–153) treats all taxonomic names 
used in the Atlas. Table 3 (p. 92) documents the variation in the 
usage of the subspecies term variété in plate legends and indices. 
Table 4 (pp. 93–110) provides a list of current names for each of 
Jan and Sordelli’s names, arranged alphabetically by species 
with corresponding Atlas name and citation (livraison, plate 
and figure) in next column. Table 5 (pp. 111–113) lists current 
names for all Jan names in all non-Atlas publications, arranged 
chronologically from 1859–1863. Table 6 (pp. 114–130) provides 
the source collections for all illustrated specimens in the Atlas, 
arranged numerically from livraison 1, plate 1, figure U (Herpeton 
tentaculum, 1-I-U) to livr. 50, pl. 6, figs. 20-22 (Tropidolaemus 
wagleri, 50-VI-20-22S). The section concludes (pp. 131–143) 
with a master index to taxa names as used in the Atlas, citing the 
livraison, plate, and figure where the taxon occurs.

Another useful section on name-bearing types in the Atlas 
(pp. 145–149) indicates the type status of every species illustrated 
(holotypes, syntypes, lectotypes, or neotypes), whether of Jan or 
other authors, and their disposition if destroyed or listed as lost, 
missing or not found in the literature.

One criticism of the book involves the size of the facsimile 
reproductions, whose Atlas plates (with original dimensions of 
190 x 265 mm) are 90–91% of the original size. The book is nicely 
oversized at 235 x 310 mm (9” x 12”) but with extra wide margins 
of 30–35 mm, the actual size of the facsimile plates is 175 x 240 
mm. If the margins had been reduced by 50%, the actual plate 
sizes would be close to those of the original. Also, it would have 
been more useful for the valid names in the primary type section 
to be in boldfaced font.

The snake catalogue of Wallach et al. (2014) could have been 
improved by reference to the Jan work. Discrepancies between 
the Jan volume (first) and the snake catalogue (second) are as 
follows (use of = denotes correction fide Wallach et al.; use of vs. 
denotes error fide Wallach et al.): Jan’s 1864a paper vs. Jan’s 1865c 
paper (p. 15); Ophthalmidion longissimum considered incertae 
sedis = Indotyphlops longissiumus, possibly conspecific with I. 
tenuicollis (p. 43); Calamaria melanota Jan, 1862 vs. Jan, 1865 
(p. 49); Ahaetulla pulverulenta (Jan, 1863) =A. pulverulenta (D, 
B & D, 1854) (p. 53); Herpetodryas carinatus decalepis synonym 
of C. scurrulus vs. C. carinatus (p. 58); Homalocranion wagneri 
vs. Homalocranium wagneri (p. 59);Tropidonotus (Eustainia) 
kennicotti = T. (Eutainia) kennicotti (p. 60); Liophis almada vs. 
L. almadensis (p. 62); Psammophis lineolatus = Taphrometopon 
lineolatum (p. 65); Rabdosoma punctovittatum vs. Rabdosoma 
punctatovittatum (p. 66); Oligodon taeniatus holotype MNHN 
598 vs. lectotype BMNH 1946.1.3.27 (p. 67); Spalerosophis 
microlepis type MRSN 18438 = MZUT (=MRSN) 1843 (p. 67); 
Epictia albipuncta (Jan, 1861) vs. (Burmeister, 1861) (p. 68); 
Typhlops coecatus Jan, 1863 referred to Letheobia = Typhlops (p. 
71); Typhlops lineolatus type lost = ZMUU 725 (p. 71); Typhlops 
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schneideri synonym of Asiatyphlops diardii = [Asia]typhlops 
muelleri (p. 71, 117); Tropidonotus mesomelanus Jan, 1863 
is considered Thamnophis mesomelanus vs. nomenoblitum 
and synonym of Thamnophis melanogaster (Peters, 1864) (p. 
103, 123); Xylophis perrotetii D, B & D 1854 = Duméril, 1853 (p. 
105); Rabdosoma univittatum synonym of Atractus univittatus 
vs. Atractus guentheri (p. 118); Bothrophthalmus melanzostus 
synonym of B. brunneus vs. B. lineatus (p. 121); Phisalixella 
arctifasciata vs. Stenophis arctifasciatus (p. 126); Leptophis 
chenonii synonym of Philothamnus hughesi = P. irregularis (p. 
129); Salvadora bairdi 1-III-4 = 1-III-2; Typhlops squamosus type 
MHNP = RMNH 3685 (p. 146); Coronella conspicillata listed with 
5 syntypes = 7 syntypes (p. 147); Enicognathus melanauchen 
type RMNH 993 = RMNH 393 (p. 147); Coluber virgatus types 
RMNH 328 & 386 (5) = RMNH 382, 386, 390, 47577–81 (p. 148); 
and Zamenis caudaelineatus synonym of Hierophis spinalis = 
Hemorrhois nummifer (p. 152).

Stenostoma conjunctum is omitted on p. 12 as a new taxon 
(but listed on p.68); misspelled family names include Aniliiidae 
= Aniliidae, Anomalepidae = Anomalepididae, Anomochelidae 
= Anomochilidae, Ungaliopiidae = Ungaliophiidae, and 
Pseudoxyrhopinae = Pseudoxyrhophinae (p. 35).

I noted a few typos: the 1961 facsimile reprint said to 
contain “50 black and white plates”= 50 livraisons or 300 
plates (p. 19); Anomolepis = Anomalepis (p. 12, 74); Elaphis 
melanurus manilliensis = E. m. manillensis (p. 53, 148); 
Typhlops (Onychocephalus) Bibroni = T. (O.) Bibroni (p. 70); 
Litheobiacoecata = Letheobiacoecata (p. 115); Philothamnus 
puntatus = P. punctatus (p. 124); Mormonotus modestus 
= Hormonotus modestus (p. 125); Hydrophis irnatus = 
Hydrophis inornatus (p. 126); Elapsoides (fuscus, sieboldii, 
semidoliatusrostralis) = Elapoides (p. 147); Ablabes sexlinetus 
= A. sexlineatus (p. 147); Brachyorros alternans = Brachyorrhos 
alternans (p. 148); Elaphis melanurus manilliensis = E. m. 
manillensis (p. 148); and Naja fulfula = Naja fula-fula (p. 149).

The Atlas is prohibitively expensive for the average 
herpetologist, original copies selling for US $40,000 (a collection 
of 57 of the 300 plates sold for US $7,000 in 2006 fide Bartholomew 
2007). Two smaller reproductions of the Atlas have been 
published. The 1961 reprint by J. Cramer (Jan and Sordelli 1860–
1881b) measures 9” x 13” and has 7.5” x 10.5” plate dimensions. 
It currently has a US $1,200 price tag (up from US $500 in 2000). 
The 2012 reprint by S. Scali (Jan and Sordelli 1860–1881c) is not 
available for public sale and distribution.

In consideration of the importance and rarity of Jan’s works 
(especially the Atlas), this book is a fantastic bargain at less than 
US $100. Every snake enthusiast, every ophiological researcher, 
and even every herpetologist should own a copy of this book. 
As a work of art, the Atlas is incomparable to anything else in 
herpetology. Now that it is readily available, it should become a 
significant part of any reference library. 
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The breaking news stories of the 
amphibian malformation discoveries in 
North America during the mid to late 1990s 
offer a relatively recent perspective on 
the broader scientific issue of amphibian 
anomalies (Helgen et al. 1998; Souder 
2000; Lannoo 2008). This issue brought together a combination 
of scientists, the general public, and diverse groups from the 
media and various government agencies. However, from a more 
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personal perspective, these stories inspired us to get out into the 
field and investigate the problem of amphibian malformations 
firsthand. Those early encounters with amphibians and reptiles 
in the field led to scientific careers focused on herpetological 
conservation in general and amphibian diseases in particular. This 
balancing of personal, firsthand encounters with the scientific 
study of amphibian anomalies is mirrored in the new volume of 
Mertensiella, edited by Klaus Henle and Alain Dubois. Both editors 
have direct research experience with amphibian anomalies and 
both are widely published experts across biology with emphases 
in conservation biology and amphibian taxonomy, respectively. 
This expertise is apparent in the updated amphibian taxonomy 
used throughout the volume with only a few odd common 
names such as the Edible Frog, Pelophylax esculentus, which 
the authors refer to as the Palaearctic Green Frog. Both editors 
have their own more personal stories of working on different 
aspects of amphibian anomalies that come to life in this special 
supplement. Throughout the work, the editors and authors (in 
the majority of cases one and the same) highlight the particularly 
unique attention amphibian malformations have received over 
time and compare those to domestic and other wild animals. 

The study of amphibian anomalies is a broad and 
multifaceted area of research, and the editors and authors have 
tried to capture that in different ways within this book. Beginning 
with the title and continuing throughout the text, the authors 
strive to provide the most all-encompassing perspective to the 
field. Even the cover shows a variety of representative images, 
some of which do not immediately appear as anomalies, such 
as an erythristic adult Salamandra salamandra. The title and 
text use the word anomaly, as the authors explain, as a relative 
term dependent upon the taxonomy of the individuals. This 
definition allows the authors to cover broad topics such as color 
patterns, skeletal abnormalities, edema, tumors, and others. 
The disadvantage of using this term is that many biologists, and 
especially amateurs, may not be familiar with it and may pass 
over this volume based on the title. Consistent with the use of a 
broad definition, the editors have made a tremendous effort to 
cover the widest possible range of suspected and verified causes 
of anomalies and the geographic extent of reports. This is in 
contrast to other recent books or book chapters on this topic, 
which use terms such as deformity and malformation and cover 
subsets of issues, such as skeletal malformations (Lannoo 2008), 
particular geographic locations (Helgen et al. 1998; Hoppe 2005; 
Lannoo 2008), or potential causes, such as parasite infection 
(Johnson and Lunde 2005; Johnson and McKenzie 2008; Johnson 
et al. 2010). Indeed, according to the preface of the volume, the 
editors describe the need for a comprehensive overview of the 
research on amphibian anomalies and prepared this work in 
part to meet that need. 

This publication differs in many ways from a traditional book 
that readers might expect. The structure of the volume provides 
separate articles written by the editors together, independently, 
or in combination with other co-authors. All the articles provide 
extensive abstracts that are much more like summaries, which 
are repeated in at least one or more languages (e.g., German and 
French). Despite the consistency of authorship, the articles are 
written as stand-alone articles, so there is a great deal of content 
overlap. In some instances, it would be difficult to understand 
one article without first having read the previous one. The 
composition of the volume also reflects two different approaches 
the editors used to accomplish their goal of thoroughly compiling 
the disparate literature on all aspects of amphibian anomalies. 

First, there is a set of articles (the first, third, and sixth) that 
represents an exhaustive overview of terminology, a review of 
occurrences of amphibian anomalies and potential causes, and 
a review of methodologies for studying amphibian anomalies 
in natural populations. In contrast, the second set of articles 
(second, fourth, and fifth) takes a more personal, firsthand, 
journalistic account of two specific amphibian anomaly case 
studies in Europe. Unfortunately, the connection between these 
two approaches was difficult to determine and the organization 
of the articles within the volume does not seem to match these 
apparent differences in style. Furthermore, the content of these 
two types of articles may be relevant for different readers. We 
therefore organize our summary and critique according to this 
division of ideas, which is a little different from the organization 
in the volume. 

The first article of the volume (pp. 9–48) is an extensively 
detailed and thoroughly researched glossary. Some terms 
like “Albinism” have full paragraph descriptions including 
synonymies and explanations of subcategories, whereas other 
terms like “Anomaly N” have a short phrase, in this case “black 
eyed.” Citations of the original sources using that term as well 
as those deviating from the typical convention are frequently 
included. Many of the terms are accompanied by large color 
photos of individuals in life or preserved specimens with 
detailed figure legends explaining the sometimes minute, 
cryptic deviations from normal phenotypes. This contribution 
greatly expands previous attempts to classify some types of 
amphibian anomalies (Meteyer 2000; Lannoo 2008). Limitations 
to this section are related to its organization, missing images for 
some of the more obscure anomalies, and the simple constraints 
of print publication. The organization of terms is based on 
type, such as color, limbs, head, or embryos, although they are 
listed alphabetically within these broad categories. This makes 
it potentially very difficult for a novice to know what they have 
unless they read through numerous entries. For example, a 
researcher observing an amphibian in the field may not have 
the ability to page through this lengthy chapter to figure out 
if they are observing brachydactyly or polydactyly. Helpful 
diagrams of amphibian anatomy and the general classification 
system used by Meteyer (2000) would have been much more 
useful. Lannoo (2008) also has an amphibian skeleton diagram 
for easy reference. In addition, many examples illustrating 
glossary terms are scattered among other chapters and cannot 
be located merely by looking at the glossary section. It would 
have been preferable to reference all the figures relating to a 
particular type of anomaly so that readers could benefit from all 
the examples without having to hunt for them. There are terms 
such as ‘supernumerary’ used in the book that are surprisingly 
absent from the glossary. It would have made more sense to put 
general terms like abnormality, malformation, and deformity 
first instead of in a generic “other category” at the end because 
these are much more widely used in the current literature. Thus, 
although comprehensive, there are potential barriers to this set 
of definitions being widely accepted and used as the editors and 
authors intend. Perhaps a future application would be to create 
an online resource that is searchable by terms or descriptions, 
or to have the figures where a reader can match up specific 
observations with examples. Online availability would perhaps 
have the greatest impact on creating an accepted, standardized 
use of such terms.

The largest section of the volume is made up of the third 
article (pp. 57–164) providing an ambitious and comprehensive 
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review of anomalies in natural populations of amphibians, and 
their potential causes. This section increases our knowledge 
beyond the previous syntheses generally limited to North 
America (Ouellet 2000; Loeffler et al. 2001; Ankley et al. 2004; 
Lannoo 2005; Lannoo 2008). The authors describe the main 
strength of this section as the completeness of their data 
compilation across time and geographic locations. Although 
they include a worldwide assessment of occurrences, the 
assessment of causes is limited to North America and only in hot 
spots. This brings up the issue of terms like “hot spot,” which was 
not defined by the authors. The rest of the causes were explored 
within their types of malformations, but the main emphasis was 
on reporting rather than synthesizing the causes and underlying 
variation. Like many scientific reviews, this one suffers from 
many statistical issues that limit the interpretation of the data 
(Haddaway et al. 2015; Haddaway and Watson 2016). Without 
providing their database in a publically accessible format or 
providing sufficient detail to repeat their review, there is no way 
to check for scientific accuracy of their statistical conclusions. 
Instead of performing a meta-analysis on this all-inclusive 
dataset, the authors are left with vote counting and restating the 
conclusions about proposed causes presented by the original 
authors. This was a missed opportunity to rigorously investigate 
larger patterns and potential causes and instead default to 
context dependency. In summary, this portion of the publication 
will be useful to researchers as a reference for location or type 
of malformation and reported potential causes. Furthermore, 
we appreciate the authors’ call to take action on this issue and 
we think it specifically sets this work apart. It is important that 
workers in this field move beyond simply categorizing anomalies 
and focusing on more of the same investigations without putting 
their results to work for amphibian conservation. 

The final article in the volume (pp. 243–259) outlines 
recommended methods to systematically investigate potential 
causes of amphibian anomalies, thus moving beyond simply 
documenting their occurrence. Topics comprise protocols 
for field surveys, including example data sheets, as well as 
suggestions for studies of the potential environmental factors 
and approaches of possible causes. The authors place emphasis 
on maintaining animals in captivity for breeding experiments to 
check for a genetic basis of the anomalies, likely motivated by their 
own experiences working with suspected cases of radioactivity 
as a causative agent. This is in contrast to the approaches of 
Lunde and Johnson (2012), who offer information on field 
surveys but take a more statistical approach and recommend 
tests with parasites as one potential underlying cause, or 
Burkhart et al. (2001) who focus on environmental and human 
health assessments. These approaches are complementary for 
the important purposes of improving the rigor, efficiency, and 
interpretability of future research. 

The remaining three articles are evaluated together because 
they are linked by the firsthand accounts given by the authors 
and the inclusion of commentary that moves beyond biology. 
The first of the articles with a more personal and historical 
approach is also the shortest. At only eight pages (pp. 49–56), this 
article follows the very first article on terminology as a deeper 
look into the abnormality known as “Anomaly P.” Anomaly P is a 
polymorphic syndrome that has been known in the Edible Frog, 
Pelophylax esculentus, as far back as the 1930s. This abnormality 
is highly lethal to tadpoles and, although its prevalence is 
typically much lower, it has been found in up to 70–80% of 
tadpoles in some populations.

Although research has shown that the condition is not 
genetic and a number of other factors (e.g., ultraviolet radiation, 
viral infection) have been assessed, the cause of “Anomaly P” is 
currently unknown. Unfortunately, there were minor instances 
of awkward wording in this section as there are throughout the 
volume, perhaps because of the primary language differences 
between the author(s) and text. More importantly, there are 
issues with data presentation where percentages are provided 
without sample sizes, making interpretation difficult without 
consulting the original literature. Despite its shortcomings, this 
article provides a thorough introduction to the subject as an 
important direction for research on European anurans and in 
recognition of some of the pioneering work of Jean Rostand.

Articles four (pp. 165–184) and five (pp. 185–242), although 
distinct, both focus on anomalies of a particular population of 
the European Green Toad, Bufotes viridis, in a quarry in Roßwag, 
Germany. The fourth article provides an almost daily or monthly 
chronicle of the events surrounding reports of extreme anomalies. 
This includes naming individuals specifically involved in the 
controversy, including those in the media at the quarry and, in 
particular, those members of government agencies overseeing 
the investigation. This controversy stemmed from one of the 
leading potential causes, i.e. radioactivity, that made researchers 
and residents of the area concerned about hazards to other 
wildlife and obviously to human health. The article is more of 
a story than a scientific contribution; it was difficult to read and 
flowed more like a crime scene report. Because of the difference 
in timing for many of the dates, some sort of timeline or other 
figure to help illustrate the nature of the events would have been 
valuable. 

A synthesis of data from Roßwag is presented in the fifth 
article, which also repeats information from the previous article. 
Comparisons made between this mass anomaly event and 
those in North America seemed under-developed. For example, 
the authors suggest that there is dissimilarity in terms of the 
perceived importance given to the potential underlying causes, 
that is, radioactivity is perceived as a more important human 
health threat than the possible causes of the North American 
outbreaks. This is not particularly accurate, however, since 
human health was a central focus of concern following the initial 
discovery of North American amphibian anomalies (Helgen et 
al. 1998; Souder 2000). Although this article is presented as the 
more data-driven of the two on Roßwag, it relies on speculation 
about the sizes of the amphibian populations and the numbers 
of malformed individuals without any substantial rationale. 
The discussion goes on to include details about nuclear waste 
disposal and other controversies that do not seem particularly 
relevant to specific issues of amphibian malformations. Indeed, 
there were many sections, including the open questions, which 
seemed more like a critique of how humans handle radioactivity 
emergencies than about amphibian anomalies. Regardless 
of these issues, both articles provide an exhaustive firsthand 
account of the extreme anomalies found at Roßwag and are an 
important contribution to the record of amphibian anomalies in 
natural populations.

In summary, this volume captures the scientific and 
personal perspective of the current state of investigations into 
amphibian anomalies. The detailed and thorough coverage 
brings to life historical, controversial, and unique case studies 
formally missing from our general knowledge about amphibian 
anomalies. Furthermore, this work provides a foundation for 
terminology, historical perspective, and future research, and 
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offers methodological suggestions that extend those currently 
available, primarily in North America, where the many recent 
amphibian anomalies have been reported. This publication 
should contribute substantially to improve and reinvigorate 
research on this important conservation issue for amphibian, 
environmental, and human health.
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Cane Toad Wars covers a lot of 
thematic territory. The Foreword by Harry 
Greene, and the back-cover testimonials 
by a list of well-known authors on nature, 
science, and conservation, focus on the 
sheer scientific achievements by Rick 
Shine and the very large academic teams 
he managed during the time this book covers. Their comments 
rightly highlight Shine’s amazing instinctual abilities to blend 
basic field biology, evolutionary theory, and applied conservation 
practice. Indeed, much of the book is essentially an abstract of 
the phenomenal number of toad-related publications produced 
by the group that Shine and his early collaborators named “Team 
Bufo.” But there is something more underlying the scientific and 
conservation themes of this book. This book, really, is as much 
about people as it is toads or science. 

Even though the book is written in first-person form, in 
his writing here, Shine himself comes across as an objective 
narrator, telling us the story of “the little lab-team that could”—
that is, could accomplish careful science in the middle of public 
and governmental frenzy, navigate media attention that would 
overwhelm any normal academic group, withstand ruthless 
criticism from several stakeholder groups including some nearly 
mercenary “toadbuster” social groups, and maintain a calm, 
level-headed, and impressively civil, demeanor throughout. 
In his format and style, Shine’s admissions in his own voice 
feel perfectly equally situated among his observations of 
the maelstrom around him and his team. He is steady with 
delivering credit due to his various colleagues, from all walks of 
life, and he is candid about his own intellectual blunders along 
the way. Those that comprised Team Bufo over the years, and the 
characters they met on their journey, are a large group of people. 
Yet Shine takes a moment, seemingly for each person, to say 
something to humanize them in the book. He is quite a reflective 
observer of human sociality. I’ll have to remember this the next 
time we sit on some committee together. He’ll have my general 
character mapped in his head within minutes!

Along the bumpy ride, we meet buffalo ranchers who seem 
to have more intellectual depth than many of my academic 
colleagues. We meet, and get insight into the mindsets, of field 
biologists who collect data sets so massive as to boggle the 
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mind. Greg Brown has walked the Fogg Dam transect nightly for 
how many years? We meet persons like ourselves who get really 
wound up in debating the better model and style of flashlight 
to use in surveys. People who really aren’t interested in toads 
but can’t look away from a challenge. People who hate the toads 
with such intensity as to appear dangerous. People who use the 
toads, unbelievably, for personal political gain. The sheer oddity 
and devotion of biologists who focus on tadpoles. People whose 
conservation hearts are in the right place, but just can’t see the 
bigger picture, nor understand what the data really are saying. 
In my years in the trenches of dealing with a different invasive 
species (Batrachochytrium dendrobatidis, one of the amphibian 
chytrid fungi), I feel like I have met these same people, but 
perhaps with different accents. The Cane Toad story in Australia, 
as Shine tells it, is a case-study in watching the inevitable unfold, 
with all of the requisite “I told you so’s”, wasted debates, the 
finger-pointing, the panic, the dreamer optimists, the nagging 
realistic pessimists, some (not all) wise scientists as tortoises, 
and many unwise hares sprinting for a finish-line goal that is 
illusory.

This ever-shifting cast of characters plays through the book 
like a Robert Altman film, with personal story-lines crossing, and 
eccentricity to spare. Shine’s dry humor buoys every chapter, be 
it as a humorous and harmless anecdote about a colleague, or 
reflected back upon himself with deadly slices of self-deprecation. 
After describing the toadbuster groups in their own adopted faux 
military vernacular (see also the book title and cover font), Shine 
slips in a deft reference to the WWII film classic The Great Escape. 
At one point, Shine admits to the steep learning curve he had to 
navigate “…in terms of the bizarre circus that plays out at the 
intersection of science and wider society.” Indeed, any academic 
who gets swirled into the vortex of conservation issues will 
understand his situation. I wish there were graduate courses on 
navigating these real situations. He is upfront about the stressors 
of dealing with major media coverage and policymakers, as well 
as the more scientific Kuhnian challenges he faced in pitching 
his spatial-sorting model of evolution.

So, the entire story of the toads in Australia is laid out here, 
from beginning to present. The toad’s biology is presented, as 
are the very real and daunting conservation challenges that 
the scenario presents, and as are the promethean paths of 
scientific inquiry and strategies for toad-control developed or 
chased by Team Bufo. One would learn a lot from a book that 
reviewed all that information, but it certainly would be a dull 
read. In contrast, Shine’s wonderfully relaxed demeanor and 
impressively balanced perspective, as well as his seemingly 
limitless humanism, comes through in the writing and makes 
this a very enjoyable reading experience. If pressed for a criticism 
of this book, I could point to a bit of naivete about the natural 
history of the Cane Toad in its native Neotropical range. But then 
I counter with the fact that such naivete really is a central part of 
the entire story here. 

Shine laments, a number of times, the toll that the toads 
have taken on some of his favorite animals such as large elapids, 
goannas, and quolls. He presents, with evident pride, the 
ingenious and non-intuitive control tactics that Team Bufo has 
devised. Yet he spends a considerable amount of time describing 
how he has come to peace with the toad. With nods to scientifically 
based conservation reality, as well as to the certain charms of a 
beast so odd as the Cane Toad, we learn that he doesn’t bash the 
toads he comes across. He wishes they were not in Australia, but 
he has found a balanced, and ultimately rather optimistic, vision 

inside himself about the future of the Australian fauna that will 
forever include the Cane Toad. This is a wonderful book, both 
entertaining and enlightening, while also revealing the entire 
story of a conservation disaster and an impressive run of basic 
and applied biology. All of these comments are true to the nature 
of Rick, as evidenced in a refreshingly humble way in his book.
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When most people think of Australia, 
kangaroos, koalas, and maybe even the 
peculiar platypus come to mind, but 
not us herpetologists—we don’t need 
no stinking mammals! When we dream 
of the Land Down Under, reptiles fill 
out thoughts. Visions of goannas, pythons, geckos, side-neck 
turtles, pygopodids, crocs, and dangerously venomous elapids 
come to mind. Indeed, Australia is a mecca for reptiles. The 
island continent boasts more than 1,000 species of reptiles, the 
vast majority of which are endemic, and new species continue 
to be described. Given this great diversity of scaly vertebrates, 
it’s no wonder that naturalists Peter Rowland and Chris Farrell 
collaborated to write their book A Naturalist’s Guide to the 
Reptiles of Australia.

The intended audience identified by the authors is the 
“general natural history reader.” With that in mind, this 
compact, pocket-sized guide (12.8 x 17.8 x 1.3 cm) only includes 
accounts for ~280 of the “most commonly found, and more 
broadly distributed” reptiles of eastern Australia. Many species 
that occur primarily in the vast state of Western Australia are 
purposely omitted. For example, only five of the almost 100 
species in the skink genus Lerista are included. Even the iconic 
Thorny Devil (Moloch horridus), which occurs throughout 
most of the Northern Territory and South Australia, failed to 
make the guide. 

A Naturalist’s Guide to the Reptiles of Australia joins the 
growing list of books focused on identification and natural 
history of Australian herpetofauna, such as Cogger’s (2014) 
tome Reptiles and Amphibians of Australia, A Complete Guide 
to Reptiles of Australia (Wilson and Swan, 2017; discussed by 
Ellis 2017), Field Guide to Australian Reptiles (Swanson 2012), 
and Cronin’s Key Guide to Australian Reptiles and Frogs (Cronin 
2014). Whereas there are multiple editions of these publications, 
this is Rowland and Farrell’s first guide on reptiles. Previously, 
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Rowland primarily wrote about Australian birds, but he and 
Farrell also recently co-authored A Naturalist’s Guide to the 
Mammals of Australia (Rowland and Farrell 2017).

Their 176-page reptile guide is organized into six sections 
plus an index, acknowledgments, and a one-page listing of 
selected references and websites. The brief “Introduction” gives 
a very short overview of Australia’s reptile diversity and then 
explains the aim of the book. “Reptiles and Their Habitats” 
provides an overview of reptiles and the major threats to their 
populations in Australia, which as one would suspect, are similar 
to the issues affecting reptiles globally. Next, major habitat types 
are described, most of which are represented with excellent 
photos. The “Using This Book” section consists of a collection 
of four illustrations (two snakes, a turtle, and a lizard) with 
specific morphological features (e.g., various scales) labeled. 
An explanation of how to differentiate between a snake and a 
legless lizard is also included, which is certainly useful for those 
lacking such knowledge, especially in Australia! Very practical 
advice on how to avoid negative encounters with snakes as 
well as appropriate first-aid in the unlikely event of a bite from 
a venomous species concludes this section. What this book 
section lacks is an overt explanation of how to use the book. 
The “Glossary” defines a list of terms that trained ecologists and 
herpetologists will already be familiar with but are jargon to most 
non-biologists. At the end of the book is an “Australian Reptile 
Checklist” that lists common and scientific names, Australian 
states in which each species occurs, and current IUCN Red List 
status for all Australian reptiles.

The substantive section of the book, as expected, is the 
numerous species accounts. First are accounts for 14 Australian 
turtles, including five of the six species of sea turtles found 
in Australian waters. This is followed by the largest group of 
accounts—lizards, and almost 200 species are described. Next 
are the snakes, with about 35% of Australian species covered. 
And finally, the crocodilians, with accounts for the Salty and the 
Freshie. 

There are usually two species accounts per page, with the 
species common name in bold type followed by the scientific 
name and typical total-length or snout-vent-length of adults. 
Each account also explains distinguishing features of the species, 
a written description of its distribution, and some comments on 
its habitat and natural history (e.g., diet, clutch size, behaviors). 
One image, on occasion 2-3, of the species accompanies each 
account. Most of the photos are superb, which is no surprise 
given that Rowland and Farrell are both accomplished nature 
photographers, as are the many others who graciously provided 
photographs for the guide. The species descriptions are detailed 
and should be adequate for the intended reader to be able to 
identify the more conspicuous and unique species, such as the sea 
turtles, pythons, and crocs as well as many of the most distinctive 
lizards (e.g., Boyd’s Forest Dragon, Land Mullet, Shingleback) and 
snakes (e.g., Water Python, Scrub Python, Brown Tree Snake).

The general natural history reader is likely to be at a loss to 
identify many of Australia’s reptiles using this guide alone, even 
when a species is described in the guide. For example, most 
Australian freshwater turtles are not uniquely marked or colored 
and positive identification relies on examination of the shape 
and orientation of the scutes of the carapace and plastron. 
Positive identification of lizards, especially in species-rich 
genera such as Ctenontus, often requires the use of a hand lens 
to count and determine the orientation of head and facial scales. 
Moreover, counts of mid-body and ventral scales, as well as close 

inspection of head and facial scales, may be needed for confident 
identification of some Australian snakes, especially for the novice. 
By design, A Naturalist’s Guide to the Reptiles of Australia lacks 
such details in its species descriptions. Another detail the guide 
lacks is range maps. The range of each species is described in 
the text, but I found the lack of maps quite frustrating. Many of 
Australia’s reptiles have restricted or peculiar-shaped ranges, and 
written descriptions are simply not adequate in my opinion.

A Naturalist’s Guide to the Reptiles of Australia is conveniently 
sized (about 1/10th the mass of the most recent edition of Cogger, 
for example), illustrated with many superb images, and is 
certainly a worthwhile purchase for Australians with an interest in 
the natural history of its most common eastern species. However, 
if you are an Australian herpetologist or one who is planning a visit 
to this reptile-rich continent, this book is not for you. I suggest 
the most recent version of Wilson and Swan (see Ellis 2017). And 
be sure to purchase a copy of the Snakes of Australia as well, an 
online guide by Stephen Zozaya and Stewart Macdonald, available 
at the App Store.
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Dangerously venomous snakes are 
an integral, albeit not universally loved, 
part of Australia’s natural and cultural 
identity. No other continent’s venomous 
snake fauna is as highly endemic and 
species rich. This can be attributed to 
Australia’s long geographic isolation; 
whereas non-venomous advanced snakes (caenophidians) 
dominate most of the world’s snake faunas, the first advanced 
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snakes to successfully colonize Australia were front-fanged 
venomous elapids (Shine 1991). These subsequently radiated 
into 100+ endemic terrestrial species, plus an equally prolific 
marine radiation of 60+ sea snakes. Mirtschin et al.’s Australia’s 
Dangerous Snakes provides an authoritative guide to identifying 
the region’s most medically significant snakes, covers prevention 
and management of bites, and offers a timely take on the future 
of dangerous snakes in Australia’s rapidly changing terrestrial 
and marine environments. As such, the book will be of wide 
interest to snake enthusiasts and collectors, herpetologists, 
toxinologists and medics.

Australia’s Dangerous Snakes begins with introductory 
sections that cover the global importance of snake envenoming, 
venom properties, bite treatment, snake conservation and 
biology (with topics including skulls, sensory systems, feeding 
and breeding). All of these sections are interesting to read 
and are more or less up to date. Yet my enjoyment of some of 
these sections was hampered by their scant referencing and 
fragmented structure—often comprising a series of anecdotal 
statements relating to just one or a few species. A less selective 
account of current knowledge and its limits would have been 
easier to follow. An additional, very minor criticism relates to the 
description of snake vision, which perpetuates assumptions of 
poor visual capabilities in snakes while neglecting the seminal 
work by Walls (1942) and Underwood (1970) that described the 
remarkable diversity and innovation of snake visual systems. 

The middle chapters contain the core sections on how to 
identify dangerous snakes and distinguish them from their 
less dangerous relatives. These sections begin with a couple of 
case studies that convincingly demonstrate the importance of 
accurate identification of dangerous snakes. Current contact 
information is given for a list of experts that can aid in snake 
identification. The dichotomous keys and species profiles that 
follow provide a one-stop guide to Australia’s most dangerous 
terrestrial and marine snakes. No other book on Australian herps 
provides users with such a fast and authoritative reference for 
identifying dangerous snakes. Field guides typically lack keys, 
including Wilson and Swan’s (2017) A Complete Guide to Reptiles 
of Australia. Cogger’s (2014) Reptiles and Amphibians of Australia 
provides keys but these cover all 130+ Australian elapids, with 
photographs for only two thirds of species. Mirtschin et al. 
pragmatically focus on the 39 (out of 100) terrestrial species and 
25 (out of 34) sea snakes that they recognise as being medically 
important. However, some explanation of how species “without 
probable medical importance” were evaluated would have been 
reassuring. Even if rare or remotely located species have caused 
no documented envenomings, their potential dangerousness 
needs to be emphasized—especially to students and researchers 
who might have contact with these less well-known species. 

The keys are prefaced with a clear and well-illustrated 
description of basic characters and terminology. The first steps 
distinguish elapid snakes from other elongate limbless reptiles. 
An unfortunate omission is the non-pygopodid limbless lizards 
(skinks in Lerista; Skinner et al. 2008), but these species’ visible 
ear openings will hopefully allow users to exclude them as 
dangerous snakes. Separate keys accompanied by additional 
technical drawings and color photographs are given for the 
terrestrial snakes and three groups of marine elapids. The next 
chapter gives detailed accounts of every species. Lethality (e.g., 
‘Highly venomous’ or ‘potentially dangerous’) is followed by a 
description of morphology, geographical distribution, natural 
history notes, conservation status, and finally venom properties. 

Each species profile includes at least one (but often two or more) 
color photographs and a distribution map. All of the photographs 
are cutouts on a white background, some with shadows added. 
Most are of good quality and their plain backgrounds are very 
effective in highlighting species’ differences in body form and 
proportions and color pattern. 

Maps of species distributions are vital in guiding accurate 
species identification and offer enticing clues to species’ biology, 
history and conservation status. The maps provided use a 
“blob-format” with the whole area inside the most peripheral 
records taken as the species’ range. This format doesn’t allow 
for range discontinuities, or extralimital records of waif marine 
individuals. In the context of dangerous snake identification, 
however, overestimates of species’ distributions may be 
preferable to underestimates due to sampling gaps. The ten or so 
species’ maps that I checked agree with their distributions in the 
Atlas of Living Australia (www.ala.org.au) based on vouchered 
records.

The final sections include a wide-ranging discussion of the 
conservation issues facing Australia’s snakes and authoritative 
reviews of venom activity and production and snakebite 
management. The sections on snakebite and envenoming were 
concise and surprisingly approachable (if sobering!) for a non-
medic interested in learning more, especially using the glossary 
helpfully provided at the back. 

In summary, Mirtschin et al’s Australia’s Dangerous Snakes 
provides readers with a comprehensive reference that goes far 
beyond the latest taxonomy and identification of medically 
important species. It is the only treatment of venomous snakes 
that integrates information about the biology and conservation 
of terrestrial and marine elapids with information on the clinical 
uses and production of their venoms, bite risk, and treatment of 
envenoming. I recommend it to snake enthusiasts, herpetologists 
and toxinologists anywhere in the world.
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The Asian salamandrid genera 
Echinotriton and Tylototriton are well-
resolved as sister taxa (Weisrock et al. 
2006) and together with the European 
and North African genus Pleurodeles 
form a clade of “primitive newts” (sensu 
Zhang et al. 2008). In addition to sharing 
distinctive features in morphology and 

reproduction, species of Echinotriton and Tylototriton have 
the unfortunate consequence of co-occurring with some of 
the densest populations of humans, who are living in some of 
the fastest growing economies, on Earth. As such, these Asian 
genera of primitive newts, or “crocodile newts,” face serious 
threat of extinction from widespread and rapid rates of habitat 
destruction, as well as pervasive overharvesting for traditional 
medicine purposes and the international pet trade (Rowley 
et al. 2016). The pathogenic chytrid fungus Batrachochytrium 
salamandrivorans (Bsal) that appears to have originated in 
Asian newts (Martel et al. 2014) is found in both wild and captive 
individuals of Tylototriton (limited sampling of Echinotriton has 
not yet detected Bsal; Martel et al. 2014; Laking et al. 2017; Yuan 
et al. 2018). Ironically, Bsal has recently been introduced into 
wild populations of European newts (Salamandra) via the same 
international pet trade that threatens the overharvested source 
populations of Asian newts (Martel et al. 2014; Stuart et al. 2014). 
Both genera of crocodile newts have experienced recent, rapid 
discovery of new species: fully 15 of 22 (68%!) and one of three 
(33%) of the currently recognized species of Tylototriton and 
Echinotriton, respectively, have been described since 2010 (Frost 
2017). Most of these newly described species were partitioned 
out of T. verrucosus and T. asperrimus, and most have relatively 
small known geographic ranges. Clearly, increased conservation 
attention to the plight of Asian newts is urgently warranted. 
This book rightly draws that needed attention to Echinotriton 
and Tylototriton by attempting “to summarize all knowledge for 
each species” (p. 18) through literature review and especially, 
Hernandez’s extensive experience with these remarkable 
animals both in the field and in captivity. 

The author’s heartfelt enthusiasm for Echinotriton and 
Tylototriton is pervasive throughout the book. Hernandez, a 
French herpetologist associated with the Université Pasquale 
Paoli in Corsica and the Thoiry Zoological Park in Paris, has 
traveled throughout East and Southeast Asia (especially 
in China, the country that contains most of the species) to 
observe crocodile newts in their native habitats in an effort to 
clarify aspects of their natural history, geographic ranges, and 
conservation needs. The author has produced a number of other 

publications on crocodile newts, mostly pertaining to aspects of 
natural history and geographic distributions (e.g., Hernandez 
2016a; Hernandez and Hou 2017; Zhou et al. 2016), including 
an earlier book in French on the entire genus Echinotriton 
(Hernandez 2016b). One of my favorite parts of the present book 
is a personal reflection titled “Travel notes from southern Asia” 
(pp. 15–17) on the author’s experience of finding a Tylototriton in 
the wild (in this case, T. panhai at a locality in northern Thailand) 
that is somewhat reminiscent of the Foreword in Dunn’s (1926) 
classic monograph on plethodontid salamanders. 

The Introduction covers conservation, taxonomy and system-
atics, geographic distribution and habitat use, and captive main-
tenance of Echinotriton and Tylototriton. The conservation sec-
tion (titled “Mass extinction of salamanders around the world”) 
contains remarkable but disheartening photographs taken by 
the author and his Chinese colleague Mian Hou (e.g., Hernandez 
and Hou 2017) of very large numbers of Tylototriton observed in 
trade in China that were harvested for the international pet trade 
(alive) or traditional medicine purposes (alive or dried), as well 
as photographs of habitat destruction and pollution in China at 
formerly known localities of Echinotriton and Tylototriton. 

The taxonomy uses both subgenera and supraspecies (“a rank 
applicable to groups of closely related species below subgenus 
and above species,” p. 34) in line with Dubois and Raffaëlli 
(2009), the latter of whom has had an important influence on the 
development of the author (e.g., Fig. 7) and to whom the book 
is dedicated. However, nomenclatural problems persist in the 
book. The three Tylototriton subgenera used include Tylototriton 
Anderson 1871, Yaotriton Dubois and Raffaëlli 2009, and 
Liangshantriton Fei, Ye and Jiang 2012. Authorship of Yaotriton is 
correctly attributed to Dubois and Raffaëlli (2009) on pp. 6, 105, 
and 252, but incorrectly to Unterstein (1930) on p. 61. Likewise, 
authorship of Liangshantriton is correctly attributed to Fei et al. 
(2012) on pp. 35 and 225, but incorrectly to Liu (1950) on pp. 5, 
61, and 105. In similar fashion, the genus Laotriton Dubois and 
Raffaelli 2009 is incorrectly attributed to Stuart and Papenfuss 
(2002) on p. 104. Oddly, one of the six supraspecies used, 
kweichowensis, contains only the single species kweichowensis, 
making it an unnecessary rank. Confusingly, the classification on 
p. 61–62 further subdivides the genus Echinotriton into Clades 
A–B and the supraspecies T. verrucosus into Clades A–C, but then 
only much later in the text (p. 253) does the author also subdivide 
the supraspecies T. asperrimus into Clades A–C. Taxonomists 
might be irked by the numerous sentences in the book that begin 
with an abbreviated “E.” or “T.” rather than the complete generic 
names Echinotriton or Tylototriton, respectively, as is convention 
(e.g., pp. 66 and 78 and Figs. 23 and 85). 

The section on Echinotriton and Tylototriton phylogeny (pp. 
35–38) is problematic. The author presents a novel phylogenetic 
analysis based on partial sequences of the mitochondrial ND2 
gene that was obtained from previously published studies and 
the author’s own data. Although the methods for performing the 
Bayesian inference analysis are given, the vouchers, localities, 
and public repository accessions of the analyzed sequences are 
not, leaving the reader unable to interpret or reproduce the tree. 
For example, the author’s Bayesian inference tree in Figs. 42–43 
(presented without units on the scale bar) show that his samples 
of T. anguliceps and T. podichthys are nearly genetically identical, 
yet an analysis of the same mitochondrial gene from vouchered 
specimens with sequences deposited in GenBank revealed a 
high genetic-dissimilarity and non-sister relationship between 
these two species (Phimmachak et al. 2015). 
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Captive husbandry and propagation of Echinotriton and 
Tylototriton feature heavily in the book, with a long section in the 
Introduction titled “Keeping crocodile newts” (pp. 40–60), as well 
as a section on captive husbandry within each species account 
(below). Numerous photographs illustrate living crocodile 
newts that are ex situ in France and Germany, as well as the 
interiors of “breeding rooms” for crocodile newts that belong 
to the author or colleagues. In my view, this posits the author in 
an awkward position, as the book is ripe with examples of the 
negative consequences that the international pet trade is having 
on Echinotriton and Tylototriton. Most traded Asian newts are 
sourced directly from the wild; for example, 87% of Asian newts 
imported into the United States during 2005–2014 were reported 
to be wild-caught (Rowley et al. 2016). The author acknowledges 
(p. 40) that keeping crocodile newts “is controversial and takes 
responsibility,” as “many species are endangered and difficult to 
maintain in captivity,” and “most of them are strictly protected in 
their home countries,” e.g., all Tylototriton in China and Thailand. 
For these reasons, the author further states (p. 40) that “husbandry 
information for some species is therefore included in this book 
only for the purpose of conservation breeding by zoological 
institutions and cooperating expert keepers.” Moreover, the 
species accounts of E. chinhaiensis (p. 73) and E. maxiquadratus 
(p. 85) rightly contain statements from the author discouraging 
the keeping of these exceptionally rare and endangered species. 
The author is clearly aware of the impact and extent of the 
mostly illegal and unregulated international trade in Tylototriton, 
and I had hoped for a stronger sentiment in the book against 
also purchasing members of this genus. “Cooperating expert 
keepers” is vague and ill-defined, and could be broadly applied 
to a great many consumers of live Asian newts who are in reality 
perpetuating the trade crisis.

Most of the book consists of individual accounts for each 
species of Echinotriton and Tylototriton. Each account contains 
a “Diagnosis and taxonomy” that reviews the name-bearing 
type specimen and type locality, the etymology of the specific 
epithet, and a review of taxonomic uncertainties (especially 
possible presence of cryptic species), partial synonymies, and 
literature misidentifications, as well as a morphological diagnosis 
and remarks on sexual dimorphism and geographic variation. 
This is followed by self-explanatory sections on “Distribution” 
(accompanied by a map), “Habitat, behavior and ecology,” 
“Reproduction,” “Captive husbandry,” and “Status, threats and 
conservation.” Many of the accounts, usually in the section 
“Habitat, behavior and ecology,” cite a reference “Hernandez et 
al. (in press)” to support evidence, but the Bibliography (p. 401) 
provides only a reference that contains author names and a 
title, but without a journal or other source. Some very intriguing 
pieces of information are peppered in the species accounts, but 
lack evidence or citation and leave the reader wanting more. For 
example, p. 64 states that “an unidentifiable form of Echinotriton 
was discovered in a market in Hong Kong in 2012 and suggests 
that new taxa of cryptic Echinotriton may still exist in China.” 
Fig. 167 refers to breeding in an “intermediate” population of T. 
verrucosus and T. shanjing at a locality where both species occur, 
but is this a reference to hybridization? The author reports (p. 
178) that he has found a “new population with morphological 
characteristics similar to T. yangi” on the Chinese-Lao border, but 
offers no additional information. 

In what is perhaps the greatest merit of this book, each 
species account contains numerous and usually very high-quality 
photographs of the species in life in the wild and/or in captivity, 

including images of adults, eggs, larvae, and efts (when available), 
and of their natural habitats. Many of these photographs were 
taken by the author himself, and when not available, by colleagues 
from a great number of countries. These high-quality images are 
especially important given the reliance on coloration differences 
that are used to diagnose many of the recently described species 
of Tylototriton (Phimmachak et al. 2015). Fig. 79 is an especially 
valuable image showing the three described species of Echinotriton 
(two of which are represented by topotypes) in life side-by-
side. Unfortunately, many of the captions for these wonderful 
images are inadequate. Figure captions should be stand-alone, 
explanatory statements, but a great many of the captions in the 
book omit even which species is illustrated (e.g., Figs. 72, 81–82, 
95–97, and 100–102). For example, the entire caption of Fig. 88 is 
“Larvae,” and that of Fig. 91 is “A gravid female in situ.” Captions 
of figures containing natural habitats and wild crocodile newts 
are also highly inconsistent, sometimes providing details to the 
level of protected area or province, sometimes only to the level of 
country, and very often with no locality information at all. Figs. 
170 and 176 purportedly show a male T. verrucosus and a female T. 
shanjing, respectively, in the Gaoligong Mountains where the two 
species co-occur, yet the two individuals shown are very similar 
in coloration, and the basis for referring them to separate species 
is unknown. Some of the figures are of little use, as they are too 
small to see (e.g., Fig. 124 of embryonic development stages in E. 
andersoni) or have no context that offers value (e.g., Fig. 40 of a 
hand pointing to a jar of preserved specimens of Tylototriton on 
a shelf within the Chengdu Institute of Biology). Other figures are 
redundant, such as images (ironically, taken by me) of the same 
individual of T. notialis and presented in both Figs. 430 and 433, 
and the same series of live captive juveniles of T. vietnamensis in 
Figs. 568–569. The space saved by eliminating redundancies could 
have been used to enlarge other images. Maps within the species 
accounts have a separate numbering system from the figure 
numbering system, which makes searching for maps in the book 
more difficult, and all lack scale bars. Map 2 of the distribution of 
E. maxiquadratus should have explained that the highlighted area 
over a large portion of eastern China is a vague rendering that is 
used to obscure the actual range to protect this recently-described 
species from poaching (Hou et al. 2014). Likewise, the text 
explains that Echinotriton is known in Taiwan by only historical 
museum specimens from a single locality, yet Map 4 illustrates a 
distribution that covers much of the northern half of the island. 
Maps 6 and 10 extend geographic ranges into Laos of species that 
have not been documented there (Phimmachak et al. 2015). 

The book could have benefited from additional editing 
prior to publication. In general, the English is excellent, but 
typographical errors are rampant. The page numbers given in 
the Table of Contents (p. 6) do not match those in the text for 
the Appendices and the author’s biography. Batrachochytrium 
salamandrivorans is abbreviated to “Bsal” on pp. 21 and 58, but 
to “Bs” on p. 57 (and note that Bsal is italicized by convention; 
e.g., Laking et al. 2016). “Length” is misspelled in two places 
within each of Figs. 78 and 148, and T. notialis is misspelled in 
both of the phylogenetic trees in Figs. 42–43. The captions of 
Figs. 79, 165, and 592 contain misspellings or a grammatical error 
that obscures meaning. Some captions abbreviate Echinotriton 
and Tylototriton to E. and T., respectively, when not starting a 
sentence, while others spell them out (e.g., Figs. 34–35 vs. 37–38). 
Curiously, a capitalized, mid-sentence “He” (as in the Biblical 
sense) is twice imbedded in the caption of Fig. 6, and again in 
the author’s biography (p. 415). The last sentence of the main text 
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(p. 391) merges into the caption of Fig. 607 without a line space, 
and so presents a confusing ending to the book. 

In summary, this book represents an extraordinary effort 
by the author to document the species diversity, geographic 
distributions, natural history, and conservation threats to 
crocodile newts of the genera Echinotriton and Tylototriton. The 
book is a must-own for anyone interested in the biodiversity and 
conservation of Asian amphibians, especially for the outstanding 
photographs of crocodile newts in life in the wild and in 
captivity, and of their natural habitats. The book would certainly 
also appeal to those who are interested in captive husbandry 
of salamanders, but I sincerely hope the extensive information 
offered on this topic in the book will not serve to incentivize 
readers to purchase crocodile newts as pets. Hopefully the 
editing deficiencies and issues addressed here, mostly relating to 
taxonomy and systematics, will be addressed in a future edition 
and improve this book that rightly draws much needed attention 
to Echinotriton and Tylototriton. 
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The country of Panama lies at the southern end of Central 
America, Mesoamerica, and North America, depending on the 
definitions given to these more encompassing geographic terms. 
It forms the land bridge between the expansive territories to 
both the north and the south and, thus, is of great biogeographic 
significance in understanding the faunal interchange that 
has occurred over geological time (Savage 2002). Knowledge 
of the herpetofauna of Panama has accumulated over time, 
of course, but has been slow to be summarized at the country 
level compared to other portions of Central America, e.g., 
Belize (Meyer and Foster 1996; Stafford and Meyer 2000), El 
Salvador (Köhler et al. 2006), Honduras (McCranie and Wilson 
2002; McCranie 2011), Nicaragua (Köhler 2001), and Costa Rica 
(Savage 2002). Nonetheless, other approaches have been taken 
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involving the Panamanian herpetofauna, including Köhler’s 
field guides to the reptiles and amphibians of Central America 
(2008 and 2011, respectively) and a study of the conservation 
status of its herpetofauna (Jaramillo et al. 2010). In addition, the 
book under review, a field guide on the snakes of Panama, was 
preceded by a 1999 largely bilingual treatment of these creatures 
by Carlos Pérez Santos.

The Pérez Santos book dealt with 129 species and the 
Jaramillo et al. book chapter with 142 species. The Ray field guide 
covers 148 species, with the species added since the Jaramillo 
et al. chapter including Cerrophidion sasai (Jadin et al. 2012; 
replacing C. godmani), Dendrophidion apharocybe (Cadle 2012; 
replacing D. vinitor), Epictia pauldwyeri (Wallach 2016; replacing 
E. goudotii), Leptophis cupreus (Batista and Wilson 2017), Sibon 
noalamina (Lotzkat et al. 2012), Sibon perissostichon (Köhler 
et al. 2010), and Tantilla berguidoi (Batista et al. 2016). The 
disagreement between the species count in the Jaramillo et al. 
(2010) paper and the Ray book relative to the number of taxa 
added to the Panama list since the former publication appeared 
(i.e., 148–142≠7) is due to the listing by Ray of the blindsnake 
Epictia goudotii, which Wallach (2016) indicated does not occur 
in Panama.

The 148 snake species included in Ray’s book compare 
favorably with the numbers of species recorded for the other bi-
coastal, extensively mountainous countries in Central America. 
Based on the figures provided at Reptile Database (accessed 1 
February 2018), Guatemala contains 145 species, Honduras 149 
species, and Costa Rica 146 species. Nicaragua, much of which 
is occupied by the Nicaraguan Depression, has an expectedly 
smaller snake fauna of 117 species. The two uni-coastal Central 
American countries, Belize and El Salvador, contain 75 and 79 
species, respectively.

Ray’s book is fundamentally “a field guide to all species” of 
snakes known to occur in Panama, but she hopes to do more 
with her book than provide a means for the identification of 
the country’s serpents. Thus, in the one-page introduction, 
she establishes five goals for the book, as follows: (1) to bring 
relief to the senseless killing of snakes; (2) to provide much 
needed information to reduce incidental human snakebite 
in Central America; (3) to provide information to residents, 
tourists, students, experienced researchers, and professional 
herpetologists; (4) to gather new information on Panamanian 
snakes for publication; and (5) to contribute the proceeds 
from the sale of the book to further conservation research 
and educational efforts concerning snakes. These goals are all 
desirable, if ambitious, and provide a means of evaluating the 
extent to which the book can be expected to facilitate their 
accomplishment.

Herpetologists, naturally, are well aware of the impact that 
ophidiophobia has on populations of snakes in the wild. These 
creatures suffer just as do many others from a general biophobia 
that pits the destroyer of the biosphere, i.e., the human species, 
against most of the rest of the planet’s life. Biophobia is in 
constant conflict with its opposite psychological orientation 
termed biophilia. Biophilia was defined by E. O. Wilson (1984: 85) 
as “the urge to affiliate with other forms of life.” Biophobia, on the 
other hand, can be defined as the anxiety disorder manifested as 
a persistent fear of living creatures (based on the definition of 
“phobia” provided at the wikipedia.org website (accessed on 3 
February 2018). D. W. Orr (1993: 416) maintained that biophobia 
sits at “the other end of the continuum of possible orientations 
toward nature” from biophilia. Orr (1993: 415) opined that 

biophobia is “increasingly common among people raised with 
television” and other forms of technology and that the direction 
in which modern-day humans migrate toward one extreme or 
the other is a matter of choice. If, as Wilson (1984) hypothesized, 
biophilia is innate, then Orr (1993) seems to be indicating that 
biophobia is learned and that it is increasingly inculcated by 
the technologizing of modern society. If so, then Julie Ray has 
written a book that sits athwart the widespread tendency of 
humans to separate themselves from real nature as they become 
immersed in lives of devotion to ownership of the latest version 
of some popular form of technology (a sort of iPhone-ophilia, 
if you will). So, Ray and the rest of we people who actually like 
snakes and spend a lot of our lives studying their biology have 
a precipitously uphill battle to wage to convince laypeople that 
snakes deserve a place alongside the rest of life on Earth.

The question arises, therefore, whether a book like that 
written by Julie Ray can help to “bring relief to the senseless 
killing of snakes.” Clearly, her book is an effort to educate people 
about the real nature of the 148 species of snakes now known to 
inhabit the country of Panama, only 26 of which (or about 18%) 
are lethally venomous. In addition, the book is dedicated to “the 
people who learn to live alongside of the snakes,” her tribute 
to those who avoid the “senseless killing.” The book, however, 
is written in English and not Spanish, the official language of 
Panama. So, our major suggestion for a second edition of this 
book is to write it in Spanish or at least produce a bilingual 
version. Such a move also should facilitate the accomplishment 
of the other goals of this book. In producing such a second 
edition, it might be well to include a section that addresses the 
issue of the “senseless killing” directly, e.g., perhaps something 
entitled “Why snakes are good creatures.”

A second goal of this book is to provide information needed 
to reduce the incidence of snakebite (not “incidental” snakebite, 
as the author indicates) in Central America. If the language of 
this goal is taken literally, then a book on Panamanian snakes 
written in English is expected to help reduce snakebite in all of 
the seven nations of Central America, with its 51 species of lethally 
venomous snakes. If, however, it is assumed that that the focus 
of this effort is actually limited to Panama, the realization of this 
goal can be expected to improve if the book is presented in a 
language that is not foreign to Panamanians in general. Reducing 
the incidence of snakebite, however, means helping people to 
understand how to avoid snakebite. So, for example, while listing 
hospitals throughout Panama is an interesting idea, it becomes 
useful only after the bite has occurred. So, information specifically 
directed toward distinguishing between non-venomous or mildly 
venomous snakes and lethally venomous ones would be helpful.

The third goal is to provide information (on Panamanian 
snakes) to “residents, tourists, students, experienced researchers, 
and professional herpetologists.” This is a worthwhile goal that we 
judge is achieved by this book, although, again, its achievement 
can be expected to be enhanced were the book presented in 
a bilingual format or, perhaps, in both Spanish and English 
versions. A fundamental means of realizing such a goal is to 
provide reliable means of identifying Panamanian snakes to the 
correct species. Such an opportunity rests largely on the provision 
of adequate photographs, incisive descriptions of structural 
features, and accurate distribution maps, if not dichotomous keys. 
To use an admittedly difficult comparison, we chose to relate the 
information provided for the inoffensive Tantilla supracincta to 
that for the similarly tri-colored Micrurus clarki. Both species are 
indicated to be “uncommon.” Both are stated to be found in leaf 
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litter in Lowland Wet/Moist Forest and Premontane Rainforest/
Wet Rainforest in the Pacific Lowlands and Eastern Highlands (as 
well as elsewhere) at elevations of 0–900 m (and somewhat higher 
for M. clarki). Both are noted to be terrestrial and noctural. So, 
both of these species can be expected to be encountered in the 
same habitats and microhabitats in the same parts of Panama. 
How then to distinguish the two reliably? The Tantilla is indicated 
to be smaller than the Micrurus, but as anyone ought to know, 
snakes start out small and become larger with time. So, the size 
of the snakes is not a dichotomous feature. The most obvious 
feature of these snakes is the dorsal color pattern, which in T. 
supracincta is described as “pale to dark red, with pattern of 11–16 
white/pale yellow bands bordered on each side by black,” with 
considerable variation in band shape. In M. clarki, the pattern 
is described as consisting of “rings [that] alternate red-yellow/
white-black-yellow/white-red.” So, if one happens to be a North 
America tourist out for a stroll at night along a forest trail with a 
flashlight in one hand and the Ray field guide in the other, will 
these descriptions suffice to distinguish between the mildly 
venomous Tantilla and the lethally venomous Micrurus? We 
would say no, because the patterns are described in different ways 
in the two snakes and required we two professional herpetologists 
to write down the sequence of colors to ascertain that the coral 
snake has black rings bordered by yellow or white rings separated 
by red rings, whereas the centipede-eater has yellow or white 
bands (not rings) bordered by black bands separated by red 
bands. The sequence of colors is fairly obvious, if stressed in the 
book’s description, which it is not, but even more obvious is that 
the coral snake has rings and not bands (i.e., colors that cross the 
belly vs. those that do not). It should be remembered, however, 
that our tourist is out on a forest trail at night with a flashlight 
and happens across a snake moving across the trail on its belly. At 
night, the aposematic colors of the coral snake, which presumably 
the centipede snake is mimicking, tend to break up the outline of 
the snake, making it more difficult to recognize as a snake, even 
to professional herpetologists. Essentially, everything else in the 
two descriptions depends for its assessment on having the snake 
in hand or even having it preserved, such as the fact that these two 
snakes have non-overlapping ranges of ventral scales, 138–151 in 
the case of the Tantilla and 190–221 in that of the Micrurus. Other 
scutellational features, however, match in the two species, such 
as number of dorsal scale rows (15), number of supralabials (7), 
presence of smooth dorsal scales, and a divided cloacal scute 
(called an “anal plate” by the author); in addition, both snakes 
lack a loreal scale, which is not mentioned by Ray. For the tourist, 
therefore, it might be best just to let the snake slither on across 
the trail, especially when one considers that there are several 
other venomous and non-venomous snakes indicated in the 
species accounts to be similar to each of these snakes. We admit 
to having chosen a difficult pair of species in our example, but 
we think that the difficulty encountered by a non-herpetologist 
in distinguishing the venomous from the non-venomous species 
points out the need to include an ancillary section specifically 
dealing with the matter of accurately differentiating the several 
non-venomous mimics from the several venomous coral snakes. 
This subject is a bit complicated and does not even address 
problems involving venomous viperid snakes and their non-
venomous impersonators.

As alluded to in the previous paragraph, a field guide has 
as its elemental function to allow for the identification of the 
organisms covered and that adequate photographs of such 
organisms are fundamental to this task. Thus, it is encouraging to 

see that the photographs of snakes in this book are, with very few 
exceptions, in color. Most of these photographs are of the snakes 
in life, but some are of preserved specimens and others are of 
DOR individuals. Given that the photographs function to assist 
identification, we believe that photographs of a snake found 
flattened on the road, such as those of Masticophis mentovarius 
(p. 96) or Phimophis guianensis (p. 112), do not provide much 
information. Whereas we understand that one person will not 
be likely to encounter an individual of every snake species in 
a country, even in the ten years Ray spent in Panama (see the 
Introduction), it would have been preferable, in our opinion, to 
use a photograph of an individual from another country, e.g., 
as Köhler (2008) did with one of a P. guianensis from Colombia. 
A second edition of this book would provide an opportunity to 
address this matter. It also might allow for the acquisition of 
better photographs of many of the snakes pictured, including 
those of entire individuals instead of just the anterior regions. 
Geophis talamancae provides a curious example of this problem. 
The single photograph of this snake shows the dark head, but 
behind it a segment of the body, which is provided with a pair 
of red crossbands or blotches separated by a black or dark gray 
interspace. The description, however, indicates that the dorsum 
of this snake is “black.” So does the description of this species 
provided by Savage (2002: 604), who stated that the dorsum is 
“uniform charcoal gray to black.” On the other hand, however, 
the more recent paper by Savage and Watling (2008) provided 
the following description of G. talamancae: “upper surfaces 
of body and tail uniform black or anterior body uniform black 
and rest of body black with pairs of red spots that are usually 
offset and sometimes fused to form elongate blotches; tail 
black above.” So, the photo on p. 75 attributed to G. talamancae 
could be of this species, but additional information would be 
needed to determine this allocation unequivocally (e.g., ventral 
and subcaudal counts; see the identification key in Savage and 
Watling 2008: 592). Since it is not possible to determine the 
species identify of the Geophis pictured on p. 75, at least by us, 
the intended users of the book can be expected to be confused 
and confounded, since they are presented only with the 
contradictory information provided by the description (“dorsum 
black”) and the photo (showing a snake with red band or blotches 
and black interspaces on the portion of the body shown). Some 
of this confusion might have been alleviated if a photo of the 
entire animal had been provided, especially since the common 
name of this species is “Black-tailed Wormsnake.” This situation 
is illustrative of one of the limits of many, if not most field guides, 
which is that in groups of snakes that are speciose (seven species 
of Geophis occur in Panama, although the author indicated that 
there are six on p. 70) and/or composed of species challenging to 
identify correctly, the limitations imposed by the species account 
format can stand in the way of meeting one of the fundamental 
goals of such a book, i.e., allowing for the rapid identification of 
species encountered in the field. Ray’s book, after all, is a field 
guide.

A fourth goal is to provide a backdrop of what we know 
about Panamanian snakes to help others determine what new 
information has been uncovered that ought to appear in print. 
This goal is also worthy, but Ray’s book is only a first step in 
identifying data that need to appear in the herpetological 
literature. To assist such endeavors, she has included a significant 
amount of previously-published literature, beginning with a 
page of “relevant literature” on p. 17 that includes 11 entries 
ranging in utility from Guyer and Donnelly’s 2004 field guide on 
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the herpetofauna of the small biological station La Selva, Costa 
Rica, to Köhler’s hugely useful 2008 second edition of Reptiles of 
Central America. Moreover, each generic treatment includes one 
or more “additional references” intended to introduce the reader 
to some of the scientific literature, although not necessarily 
the latest such literature, about a particular genus of snake. As 
such, there is no traditional “Literature Cited” at the end of the 
book. Perhaps the most important reference among those cited 
in the “relevant literature” is that to the Reptile Database (www.
reptile-database.org), which is a consistently updated website 
for a broad range of information on the crocodilians, lizards, 
snakes, amphisbaenians, and turtles of the world. This website 
offers, generally speaking, the latest herpetological literature for 
any species resident in Panama. The Reptile Database’s intended 
audience is professional herpetologists, but any persistent user 
can find information of value in attempting to determine whether 
something thought to be unreported is of sufficient value to 
be turned into a report for submission to a scientific journal, 
especially since the website provides links to a large amount of 
relatively recent literature available on the Internet. In addition, 
an argument might be made that accomplishment of this goal 
could be assisted by reference to the section in each species 
account entitled “Dr. Julie’s Notes.” This portion of the species 
accounts consists of an eclectic set of Ray’s collecting notes and, 
in some cases, other miscellaneous information obtained from 
the literature or her colleagues. In many instances, however, she 
indicates that she has not encountered a given species yet, which 
is not particularly helpful information to a reader and should 
have been eliminated.

The last goal of donating the proceeds arising from the book’s 
sale for support of educational and conservation programs 
directed toward snakes is testament to the author’s commitment 
to her “crazy ideas and dreams” for which she acknowledged 
her “Dad, Grandpa, Little L and Jeff for their support and 
encouragement.” Anyone who works for the conservation of 
biotic resources knows that such work is comparable to an 
interminable climb up the highest of mountains. Those who 
are devoted to more charismatic creatures have a climb a bit 
less steep, but a person devoting her life to snakes really has 
a rough time trying to make the case for why these generally 
maligned organisms ought to be allowed to pursue the life for 
which nature designed them. So, Julie Ray is to be congratulated 
wholeheartedly for publishing this book for the support of 
conservation initiatives. Nonetheless, we still think that the 
case for conservation of these organisms could be made more 
compelling if the amount of endemism in Panamanian snakes 
were more emphasized. Ray attends to this matter with some 
Panamanian endemics, but not others. For example, in the 
accounts of Dipsas nicholsi, Geophis bellus, G. championi, G. 
tectus, Hydromorphus dunni, Imantodes phantasma, Rhadinaea 
sargenti, R. vermaculaticeps, Sibon noalamina, S. perissostichon, 
Tantilla albiceps, T. berguidoi, Trimetopon barbouri, and Micrurus 
stewarti, she noted in the respective range statements that these 
species are “endemic to Panama,” but did not do so for any of the 
endemic species of Atractus (i.e., A. dariensis, A. depressiocellus, 
A. hostilitractus, or A. imperfectus) or Coniophanes joanae (see 
Jaramillo et al. 2010). This lack of consistency can be addressed 
in a second edition.

We also noted a few inconsistencies in the descriptions of 
species distributions, as for the following species: (1) Anomalepis 
mexicanus—Noted to occur from “Nicaragua to Panama,” 
but it also is known from Honduras and Peru, and supposedly 

Colombia and Ecuador (reptile-database.org, accessed 18 
February 2018; Kofron1988; McCranie 2011); Epictia goudotii 
(see discussion above); Amastridium veliferum—Indicated to 
occur from Chiapas, Mexico, to Panama; however, this species 
does not occur in Chiapas (Wilson et al. 2013; Johnson et al. 
2015), nor anywhere in Mexico or Central America north of 
extreme southern Nicaragua (Lara-Tufiño et al. 2014); Clelia 
clelia—Stated to range from “Guatemala to N Argentina,” but this 
species is also recorded in Belize (Stafford et al. 2010); records 
reported to be of this species from Mexico, however, are now 
considered to be of C. scytalina (Heimes 2016); Mastigodryas 
alternatus—Indicated to range from “Mexico to Panama, possibly 
to Colombia”; however, currently, this species is considered to 
occur from “eastern Honduras to central Panama on the Atlantic 
versant and on the Pacific versant from northwestern Costa Rica 
to central Panama” (McCranie 2011: 157), although it is noted 
to range to Colombia, based on personal communication (but, 
apparently, no voucher specimen) from F. Castro, according to 
Reptile Database; Leptodeira rhombifera—stated to occur from 
Mexico to Argentina; actually it is considered presently to range 
“on the Atlantic versant from central and southern Guatemala to 
northeastern Honduras, southern Nicaragua and northeastern 
Costa Rica, and in central Panama and on the Pacific versant 
from southwestern Guatemala to central Panama” (McCranie 
2011: 323–324); and Urotheca pachyura—indicated to occur from 
“Costa Rica to Ecuador,” but actually is known from Costa Rica 
and western Panama (Savage 2002), although it might be known 
from Colombia as well (based on a personal communication 
by F. Castro referenced in the account for this species at the 
Reptile Database, but apparently no voucher specimen) but 
not Ecuador (also based on a personal communication from 
O. Torres-Carvajal at the Reptile Database). These errors (and 
perhaps others we missed) can be corrected easily in a second 
edition.

In addition to the errors in geographic distributional 
statements noted in the previous paragraph, we also found 
a number of distinctions in the elevation ranges given in the 
section of the species accounts labeled “Habitat” from those 
recorded in other recent literature. We found these discrepancies 
by comparing the data in the Ray book with those in the 
2008 Köhler Central American field guide and the chapter by 
Wilson and Johnson in the 2010 book entitled Conservation of 
Mesoamerican Amphibians and Reptiles (CMAR). We did not 
undertake an exhaustive search through these data, but we did 
find differences in the elevation statements in the Ray field guide 
and in the Köhler guide and/or the CMAR chapter for 73 species. 
Again, these discrepancies can be resolved, hopefully in a second 
edition of the Panama guide.

We have a few other quibbles with the organization and 
appearance of the book. First, although the photos are in color, 
many of them are not particularly good, even though it has to be 
acknowledged that snakes are not easy creatures to photograph 
well. Perhaps an effort can be made to improve many of these 
photographs in another edition.

Another problem alluded to above is that there are no 
identification keys. Whereas some might argue that dichotomous 
keys are not appropriate for a field guide, they can be useful if 
the snake is in hand, even if only for a short while. Those same 
people who would argue against the inclusion of keys might also 
opine that it is not a good idea to suggest that people unfamiliar 
with snakes should go about in the woods picking them up. On 
the other hand, there is little to be learned by watching a snake 
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escape into the underbrush or, as would occur in some cases, 
running the other direction from the one the snake is pursuing. 
At any rate, if the keys are available, then perhaps another section 
that should be included is one on how to properly capture, 
handle, and identify snakes. Besides this book, another purchase 
that would be useful is a triplet pocket magnifier, available from 
various equipment suppliers.

Finally, since Ray does recognize both the Colubridae and 
Dipsadidae at the family level (instead of at the subfamily level, 
as do others), then it would have been best to organize the 
Panamanian species occupying these two families in separate 
sequences, not alphabetically in a single sequence. Another 
minor note in this context is that the genus Tretanorhinus is 
indicated to belong to the family Colubridae, when it actually 
belongs to the family Dipsadidae (p. 148).

In the final analysis, it will be apparent to the reader that we 
have documented several criticisms of this field guide, especially 
in terms of errors of fact. We have offered these criticisms in 
the hopes that they can be addressed in a second edition that 
we hope will appear soon. In the meantime, if the reader is in 
a hurry to head to Panama, then it might be a good idea also 
to pick up a copy of Gunther Kóhler’s 2008 second edition of 
Reptiles of Central America, although that move will necessitate 
an outlay of about three and one-half times more than what the 
Ray guide costs. If travel funds are limited, however, then just go 
with the Ray guide; just be cautious and conservative in using it 
to make identifications. It is certainly of a handy size and weight 
to go into a day pack (6x9 inches and 13.6 oz).

With respect to a second edition, we conclude that it would be 
well for the first edition to be reviewed by another herpetologist 
or two familiar with Central American snakes to strain the text 
free of the sorts of errors we have pointed out above. We also 
suggest that considerable attention be given to finding more 
suitable, better quality photographs with an eye to how such 
photographs can illustrate key identifying features. As noted 
above, we think dichotomous keys for identification should 
be included to supplement the admittedly brief descriptions 
of the species. Since one of the five goals discussed above is to 
support efforts at conservation of snakes, we think it would be 
well to include a brief discussion of how well the Panamanian 
government is doing to establish and maintain protected areas 
so that at least some snakes can have a chance to avoid the 
machete and the motor vehicle.

All in all, we are happy to see this book and can recommend 
it somewhat reservedly for anyone interested in the snakes of 
Panama, especially those who might be contemplating a visit to 
the Central American nation.
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Reptiles & Amphibians in Contemporary Art
E. Ashley Rooney. 2017. Schiffer Publishing Ltd., Atglen, Pennsylvania 
(http://www. schifferbooks.com). 112 pp., 157 color photos. 
Hardcover. US $24.99. ISBN 978-0-7643-5444-1.
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While growing up, my obsession 
with learning about amphibians 
and reptiles was rivaled only by 
my obsession with drawing them. 
To foster these interests, I relied 

on books, which I pored over to uncover every secret about my 
favorite species’ natural histories and to marvel at the collection of 
paintings that many of these books contained. Without question, 
the visual effect that illustrated herpetology books had on me, 
particularly in my teenage years, fostered my interest in science 
and art. E. Ashley Rooney’s new book, Reptiles and Amphibians 
in Contemporary Art, is one of those important books that will 
inspire readers, especially young ones, by uncovering the secret 
and beautiful world of herpetology. 

Indeed, the book is beautiful, with almost every page 
displaying art. Rooney’s book is a photographic guide to the 
wide variety of art media, genres and artists currently portraying 
amphibians and reptiles in two- and three-dimensional form. She 
features paintings, jewelry, and various forms of sculptures, such 
as glass, bronze, cut paper, and even beads and buttons. Before 
getting to the featured artists, however, a foreword, preface, 
and introduction provide some background information on the 
premise of the book and the biology of amphibians and reptiles. 
The intended reader is likely someone who has an interest in 
art, but does not understand or appreciate amphibians and 
reptiles because of misconceptions or a lack of familiarity. The 
preliminary sections each attempt to gently persuade the reader 
why herpetofauna are wonderful muses for art and worthy of 
appreciation. Although this background is important for the 
purpose of the book, the inclusion of these three preliminary 
sections is not essential for a book of this length. 

The foreword is written by artist Kim Dement, who provides 
some historical perspective on depictions of amphibians and 

reptiles in art, from ancient Greece to current pop culture.This 
section runs a little long and tangential, although she importantly 
notes that young people often have a natural curiosity for 
amphibians and reptiles, and that this book can further foster 
their connection with the natural world. The preface, which is 
written by the author, encourages the reader to consider the 
amazing diversity of herpetofauna and the conservation issues 
they face. Carol Pieter Brest van Kempen, an artist whom I admire 
for his ability to capture unique perspectives and dramatic 
scenes in his wildlife paintings, uses the introduction to briefly 
discuss characteristics and life history strategies of each of the 
taxa represented within amphibians and reptiles. Armed with 
this information, the reader is now able to better appreciate the 
subject of the artists’ work. 

The book features the work of 19 artists, and each artist has a 
section represented by between 4–17 pieces (an average of about 
6 pieces per artist). While most of the artists display one medium, 
several show a wide range of media. The book contains a nice 
array of herp diversity, and even dinosaurs. Photographs of the 
art were taken by various photographers, credited throughout, 
and are high resolution (with a few exceptions). The layout of 
the photographs and the accompanying information is clean, 
neat, and aesthetically pleasing. The figure captions are well-
positioned and give details on the title of the work, medium, size, 
and date of the work. 

Many books featuring wildlife art tend to be “how to” books, 
focusing on technique, not the artists themselves. One of my 
favorite aspects of this book is that each artist writes a few 
paragraphs about their journey into herpetological art, their 
inspirations, and their objectives in creating their artwork. Some 
artists also include professional memberships, galleries in which 
their art is displayed, publications that feature their work, and 
their media preferences. One consistent theme throughout is 
that they love their subjects and want to communicate that to 
others. The insight into the artists’ personal stories is another 
reason this book will be inspirational to a young reader who is 
interested in an art career and is looking for a starting point.

Overall the book does what it sets out to do—encourage 
appreciation of underrepresented wildlife through beautiful 
artwork. It will be a great addition to school libraries, and would 
make a great gift for a teenager who has shown interest in nature 
or art. Even those already established in the herpetological field 
could benefit from this book. Because each artist lists his or her 
website, the book can serve as a directory for contacting artists 
for commissions for art needs for books, journals, or displays. 
If the book were larger, it would do more justice to the artwork 
itself, and would make a nice coffee table book (e.g., other art 
compilations such as The Best of Wildlife Art; Wolf 1997). As is, 
it serves more usefully as a reference book than a compendium 
of art. However, I am pleased to now have this book in my own 
collection, as appreciating art is also of value for those of us who 
may already appreciate herps. As David N. Kitler, one of the 
featured artists, puts it, art can “bring the ‘wild’ within reach of 
those who have not experienced it and to provide a reminder to 
those who have.”
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The Leopard Gecko Manual: Expert Advice 
for Keeping and Caring for a Healthy Leopard 
Gecko, 2nd edition
Philippe de Vosjoli, Thomas Mazorlig, Roger Klingenberg, Ron 
Tremper, and Brian Viets. 2017. Fox Chapel Publishing, Mount Joy, 
Pennsylvania (www.foxchapelpublishing.com). 176 pp. Softcover. US 

$16.99. ISBN 978-1620082591.

The Leopard Gecko (Eublepha-
ris macularius) is among the world’s 
most popular reptile pets. They are 
easy and hardy captives, and poten-
tially long-lived given proper care. 
In this second edition of de Vosjoli’s 
earlier treatment (1990), a veritable 
who’s who of Leopard Gecko ex-
perts share best practices for keep-
ing your pet gecko healthy. Chapter 
topics include housing, feeding and 

nutrition, health and disease, and breeding. The writing is clear 
and accessible to a broad readership, and the result is something of 
a “cookbook” that will be of great value to potential gecko keepers, 
as well as those with more experience. Contributing to the popu-
larity of this species is the remarkable diversity of patterns, with 
>110 genetic variants (“morphs) known thus far, most the result of 
captive breeding projects. This subject is only briefly touched on 
here, but a detailed examination of this variation was published 
earlier by Tremper (2012. Leopard Geckos: The Next Generations). 
A useful feature of this second edition is the inclusion of informa-
tion about other eublepharid geckos that are popular terrarium 
subjects: African fat-tailed geckos (Hemitheconyx caudicinctus, 
H. taylori), banded geckos (Coleonyx spp.), African Clawed Gecko 
(Holodactylus africanus), Cat Gecko (Aeluroscalabotes felinus), 
and the many species of Asian cave geckos (Goniurosaurus spp.). 

Amphibians and Reptiles of Nuevo León
Julio A. Lemos Espinal, Geoffrey R. Smith, and Alexander Cruz. 2018. 
ECO Herpetological Publishing, Rodeo, New Mexico (www.ecouniverse.
com). 370 pp. Softcover. US $ 49.95. ISBN 978-1-938850-25-7.

This book marks the 12th state 
or regional volume on the Mexican 
herpetofauna published by Julio Lemos 
Espinal and colleagues. The format will 
be familiar to readers of the earlier works, 
and indeed many of the color images were 
used in the previous volumes. The state 
of Nuevo León (~64,000 km2) occupies a 
topographically complex and biologically 
diverse region of northeastern Mexico. 
Although dominated by the northern 
reaches of the Sierra Madre Oriental, 
elements of the North American Plains, 
Gulf Coastal Plain, Mexican Plateau, and Chihuahuan Desert 
also are present. The authors recognize 142 species as naturally 
occurring in Nuevo León, with an additional four species 
introduced. They point out that the species count is likely to 
rise with future field exploration, especially near the border 
with Tamaulipas and in the southwestern part of the state. As 
with earlier state volumes, the authors provide a history of 
herpetological studies and reports from the state, beginning 
with the early explorations of the French naturalist Berlandier. 
This is followed by a survey of the state’s physiography, climate, 
and vegetation, together with a list of herpetofaunal species 
associated with specific plant formations. Individual species 
accounts make up the bulk of the book, and these include 
sections on identification, morphology, coloration, distribution, 
habitat, natural history, diet, taxonomy, etymology, and 
protection status. The literature cited appears to be current 
through mid-2017. There are 251 color photos of amphibians and 
reptiles, as well as 12 images illustrating the diversity of habitats 
in Nuevo León. Dot maps depict the ranges for each species, 
and a list of museum records forming the basis for the maps is 
provided, although the sources for individual records are not 
included. The authors point out the lack of a systematic program 
for herpetofaunal surveys in Nuevo León and the implications 
of this knowledge deficit for informing conservation planning.
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Amphibians and Reptiles of Fanjing 
Mountains
Zhang Weiyong. 2017. (Fanjingshan Research Studies; available from 
China Scientific Book Services: http://www.hceis.com). 316 pp. + 84 
color plates. Hardcover. US $58.00. ISBN: 978-7-5532-0340-9. 

The Fanjing Mountain Nature 
Reserve is located in the transition 
zone between the Xiangxi Hills and the 
Yunnan-Guizhou Plateau in northeastern 
Guizhou Province, People’s Republic of 
China. Mount Fanjing is the highest peak 
(2,570 m) of the Wuling Mountains, the 
centerpiece of spectacular mountain 
scenery comprising deep canyons, 
steep slopes, and numerous steams and 
waterfalls in a subtropical mountain 
monsoon climate. Habitats are varied 
and change with elevation and slope but 

are mostly comprised of evergreen broad-leaved forests typical 
of subtropical southern China. The herpetofauna is diverse, 
comprising two salamanders (including the Chinese Giant 
Salamander, Andrias davidianus), 38 anurans, three turtles, six 
lizards, and 39 snakes. Many species are endemic to China, and 
the area includes many imperiled and protected species.

Amphibians and Reptiles of Fanjing Mountains includes 
a Preface and Foreword in Chinese and English summarizing 
the biodiversity of the herpetofauna of the Reserve. This short 
introduction is followed by a chapter on amphibian molecular 
systematics (pp. 3–24) and the species accounts, which comprise 
the main parts of the book (amphibians, pp. 25–191; reptiles, 
pp. 242–303). A population study of A. davidianus is included 
(pp. 192–228), as are several pages on antioxidation and the 
effects of “health wine” (pp. 229–240, related to traditional 
medicine), a list of references (pp. 304–308), and an index for 
Chinese and Latin names. The short papers and reptile account 
are written by different authors, as listed in the Foreword. Keys 
are present at the beginning of taxonomic sections. Accounts 
include information on synonymies, morphology, and life 
history, but there are no distribution maps. The text is entirely 
in Chinese, but Latin names are used at the beginning of species 
accounts. Beautiful color plates are at the end of the book, but 
unfortunately Latin names are not included, so it is necessary 
to match the Chinese script with that in the Table of Contents 
or species accounts to identify species. Although undoubtedly a 
book written for a Chinese audience, it would have been useful 
to have brief summaries of the miscellaneous papers in English, 
particularly those on anuran systematics and the Andrias study, 
and to include Latin names with the photographs.

Amphibians of China (I)
Liang Fei and Changyuan Ye. 2016. Science Press, Beijing, People’s 
Republic of China (available from China Scientific Book Services, 
http://www.hceis.com). 1040 pp. > 4,000 color and black and white 
illustrations. Hardcover. US $189.00. ISBN:978-7-03-041786-2.

China, including Taiwan and the 
various autonomous regions, is a vast 
country that encompasses lowland river 
plains and rugged high mountains, 
tropical forests, steppes, extremely 
arid deserts, and boreal forests at 
elevations from sea level to the heights 
of Mt. Everest. Such environmental 
and topographic diversity has led to a 
complex and diverse amphibian fauna 
that includes 13 families, 87 genera, and 
> 420 species, with more species being 
described annually. Many of the species 
are known from very small ranges, and they are frequently of 
extreme conservation concern because of habitat loss, pollution, 
and the trade for pets and as traditional medicine. Although 
Chinese herpetologists have been very active over the last few 
decades in reporting on China’s amphibians, much of the 
literature is in Chinese scattered in books and journals that are 
difficult to obtain.

Amphibians of China is a planned two-volume series, the 
first of which is currently available. Volume I covers the history 
of Chinese amphibian studies (pp. 2–37), an introduction to Chi-
nese environments (pp.  38–47), an overview of the biodiversity 
and geographical distribution of Chinese amphibians (pp. 48–
89) and various Chinese ecosystems (pp. 90–107), and an expla-
nation of various taxonomic terms and the measurements used 
in amphibian biology (pp. 108–131). The bulk of the book is com-
posed of species accounts for caecilians (pp. 138–145), salaman-
ders (pp. 146–418), and frogs of the families Bombinatoridae, 
Megophryidae, Bufonidae, and Hylidae (pp. 419–863). These are 
followed by a list of references (pp. 866–919), 15 appendixes cov-
ering keys to tadpoles and eggs, body and egg measurements, 
karyotypes, locations of major museums with amphibian hold-
ings, a distribution matrix by province (pp. 922–1,009), and in-
dexes of Latin and English names (pp. 1012–1040). The book is 
entirely in English, including references translated from the Chi-
nese literature.

At the beginning of each taxonomic section, a brief summary 
of family and generic (and sometimes subgeneric) characteristics 
precedes the species accounts, followed by keys to those taxa. 
The > 200 species accounts in Volume I include synonymies 
(with literature citation and holotype catalogue numbers and 
location) and characteristics of adult morphology, coloration, 
sexual dimorphism, eggs, larvae, and chromosomes. A section 
entitled Biological Data provides information on life history 
followed by summaries of population status, protection, and 
distribution. Each account has a full color dot distribution map, 
numerous beautiful color and/or black and white illustrations 
and photographs of adults (from dorsal and ventral aspects), 
larvae and eggs (when available), and tadpole mouthparts. Some 
accounts include detailed illustrations and photographs of 
skulls, vertebral columns, and the bones of hands, feet, and their 
associated long bones. 

Everyone interested in the biology of Asian amphibians 
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should have a copy of this book, as it is an indispensable 
summary of Chinese batrachology and a window into the 
heretofore difficult to access Chinese literature on amphibians.

Does It Fart? The Definitive Field Guide to 
Animal Flatulence
Nick Caruso and Dani Rabaiotti. 2018 (U.S. edition). Hachette Books 
(www. hachettebooks.com). 133 pp. Hardcover and e-book. US 
$15.00. Hardcover: ISBN 978-0-316-48415-2, e-book: ISBN 978-0-316-
48413-8.

This short, light-hearted book offers 
the answer to every child’s question about 
animals—does it fart? As the authors 
note, the science of animal flatulence is 
not well known outside of a few domestic 
animals, and the answer to this all-
important question is frequently, “who 
knows?” The authors define farting rather 
broadly, including the familiar passing 
of methane and carbon dioxide as well 
as diverse discharges such as allomones 
(Beaded Lacewings), gulped air (Herring) 
and the cloacal popping of the Sonoran 

Coralsnake (Micruroides euryxanthus). As might be expected, 
diet is the primary contributor to flatulence, with herbivory and 
carnivory major sources. Although not universally true (you’ll 
have to read the book), if plants and high protein content are in 
an animal’s diet, it farts. 

The book covers both marine and terrestrial vertebrates and 
invertebrates. Each of the 80 accounts covers one page, with each 
account providing a brief paragraph of background information 
on the group discussed followed by a paragraph answering 
the definitive question. Accounts may refer to single taxa or 
whole groups (e.g., birds, bats), with some extinct groups (the 
giant shark Megalodon, dinosaurs) and even fictional animals 
(unicorn) included as well. From a herpetological perspective, 
there are 10 accounts, with eight farters (the aforementioned 
coralsnake, bearded dragon, Eastern Hognose Snake, Painted 
Turtle, python, tortoise, iguana, gecko); salamanders and frogs 
are listed as “maybe.” Other potential herpetological farters 
are not included (e.g., Green Sea Turtle, crocodiles), so no 
doubt there will soon be a rash of new reports submitted to the 
Natural History Notes section of Herpetological Review. Indeed, 
the Book Review editor may contribute his notes on Alligator 
Snapping Turtle (Macrochelys temminckii) farts (yes they do, 
loudly and explosively!). The book concludes with a glossary 
and information about the authors. Although written for a 
general audience, academics may pick up interesting tidbits of 
zoological trivia to spice up their lectures.

Nick Caruso completed his PhD at the University of Alabama 
on the influences of climate on salamander ecology and is 
currently a post-doc at Virginia Tech. Dani Rabaiotti is a PhD 
candidate at the Zoological Society of London studying wild dog 
ecology. Humorous illustrations are provided by Ethan Kocak. 

Lizard Tales. People and Events in the Life of a 
Naturalist
Bayard Brattstrom. 2018. Outskirts Press, Parker, Colorado (http://
www.outskirtspress.com). 404 pp. Softcover. US $19.77. ISBN:978-1-
4787-9397-7.

Bayard (By-ard, not Bay-ard) Brattstrom, 
well known herpetologist and physiological 
ecologist, lives on top of a small hill near 
the west Arizona town of Wikieup. It is miles 
from town, a beautiful home off the grid in 
a stunning location ringed by mountains 
in the Sonoran Desert. The mile or so 
drive to Bayard’s home off a dusty desert 
road is lined with incredible sculptures, 
particularly a 2-m high by 4-m long horned 
lizard, appropriate for the name of the 
640-acre Horned Lizard Ranch. The house 
is made of straw bales and is ringed with 
colorful rocks and antique machinery 
from the mining era, among other originals. Reptiles, birds, and 
mammals are welcome visitors, as are the numerous biologists 
who come to visit, discuss science and nature, and listen to 
Bayard’s colorful stories.

Bayard, author of more than 300 scientific papers including 
seminal works on reptile temperature relationships and the 
effects of noise on desert vertebrates, has led a colorful life. In 
this self-published book, he breaks up his stories into 12 general 
categories, ranging from his early life in Chicago through the 
present day. Each section contains essays ranging from 1–11 
pages, for a total of 174 titles. These essays are mostly light-
hearted accounts of the famous and not-so-famous people 
and places that he has come into contact with or traveled to, 
his students, and some of the research projects (but not serious 
science) on which he has worked. Some are very personal, such 
as his love for his second wife, Martha, who died in 2009, whereas 
others are quirky accounts of field work (e.g., The Girl Who Peed 
with Rattlesnakes) or anecdotes of encounters with well-known 
actors (Debbie Reynolds, How Princess Leia’s Mother Set Me Up On 
A Blind Date) and scientists (Barbara McClintock, Hi Barbara). At 
the very end, there are two more serious accounts with Bayard’s 
take on his role in the McMartin preschool molestation case 
(early 1980s) and an attempted “murder by rattlesnake” case in 
the late 1970s. And Bayard clearly loved Ronald Reagan, no doubt 
purposely misspelling his name as a way of showing his disdain 
for the man who tried (unsuccessfully) to shut down California’s 
renowned university system. 

The book is dedicated to his students, “who taught me how to 
see the world.” Lizard Tales is a most enjoyable read from a most 
dynamic scientist.


