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Costa Rica, with 51,000 km2 of 
continental territory, hosts close to three 
percent of the described amphibians in 
the world (Sasa et al. 2010). The Costa 
Rican herpetofauna has an advantage 

that most biodiverse regions do not, however, in that it has 
been in constant study for more than 150 years (Savage 2002). 
This research started with European (Hilje-Quirós 2015) and 
United States (Arias and Chaves 2014) herpetologists, some of 
them established here, and more recently in collaboration with 
Costa Rican researchers. Today only three regions in the country 
can be considered poorly studied: the Northern Region of the 
Caribbean versant, the Península de Nicoya, and the Cordillera 
de Talamanca (Sasa et al. 2010). Only this last region produces a 
new species with almost every survey we conduct, particularly 
for salamanders and frogs (Chaves et al. 2009; Boza-Oviedo et al. 
2012; Arias et al. 2016). 

The need for pocket field guides on amphibians has become 
important because of an increasing interest in their status due to 
dramatic population declines at the end of the 1980s (Alford and 
Richards 1999; Sasa et al. 2010). Nowadays, nocturnal guided 
visits to observe amphibians are common at many ecotourist 
sites. Jay Savage’s 2002 book, The Amphibians and Reptiles of 
Costa Rica, in spite of being a masterpiece for knowledge of the 
herpetofauna in the country, is impractically large and unwieldy 
for field surveys. Currently, fewer than five complete pocket field 
guides for the herpetofauna of Costa Rica have been published, 
two of them by Twan Leenders (Leenders 2001, and this volume). 
With more than 25 years traveling through Costa Rica in 
connection with nature tourism, Leenders has had first-hand 
contact with the extraordinary biodiversity of the country. In his 
new book, Leenders has combined his experiences with those 
of other herpetologists to produce a very well-finished product.

Amphibians of Costa Rica: a Field Guide is divided into three 
main parts. The first part is an unnamed section to explain 
maps, measurements, illustrations, and includes a full map of 
the country with important localities and geographic features. 
The Glossary, Index, and Bibliography sections are complete 
and efficient, although in the glossary, the Spanish word paramó 
should be páramo. The definition of tetrapod as referring to 
animals with four limbs is vague; it would be more accurate to 
say that any vertebrate animal with four limbs during some stage 
of its development is a tetrapod. In the Introduction (pp. 1–9), 
he explains the geography and environmental conditions of 
Costa Rica, its five ecoregions (with a map of their distribution), 
the classification and use of scientific and common names, tips 
for observing amphibians, an overview of the drastic decline of 
amphibian populations, and the causes and impacts of declines 
on Costa Rican amphibians. Finally, Leenders stimulates readers 
to share their observations and photos to improve our knowledge 
of the herpetofauna of the country. The main body of the book 
(pp. 10–512) is comprised of species accounts with information 
on every amphibian species in the country. The author partitions 
the species accounts according to each amphibian Order known 
from Costa Rica (Gymnophiona, Caudata, and Anura). Good 
summaries of information relative to each Order and Family are 
provided according to our current knowledge of their taxa.

This field guide is very practical due to its small size and 
format. The foreword by Robin More describes in very good 
terms the essence of Leenders’ book: it reflects his passion for 
nature and especially for the herpetofauna of Costa Rica. For 
each species, the book provides a summary of the natural history, 
which introduces readers to the most interesting facts relative to 
reproduction, distribution, and daily activity. Observations on 
population status and possible causes of decline also are presented 
for several species. The quality of the photographs is remarkable. 
Leenders himself is a good photographer, but for this book he 
compiled photos from more than 50 contributors, most of them 
recognized herpetologists in Costa Rica. It is not only wonderful 
to see good photos for 94% of all the Costa Rican amphibians in a 
single work (only Bolitoglossa anthracina, B. obscura, B. pygmea, 
Nototriton major, N. tapanti, Oedipina nimaso, O. alfaroi, 
O. paucidentata, Atelopus chirripoensis, Diasporus tigrillo, 
Craugastor rhyacobatrachus, and Duellmanohyla lythrodes are 
missing), but also to see photographs of different morphs, sexes, 
and even stages of development for many of them. Thanks to 
this book, I can see some species in full color for the first time 
(e.g., Istmohyla xanthosticta, and some rare Oedipina species) 
despite the fact that I have worked on Costa Rican herpetofauna 
for more than 30 years, yet had never seen those species alive.

The publication of the current and historical distribution 
for every species is important, because after the effects of the 
serious amphibian declines, changes in the distribution of many 
species are abundantly evident (La Marca et al. 2006; Sasa et al. 
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2010). However, it would have been valuable to indicate in the 
Introduction the sources of information for these distributional 
maps. Some errors detected in the distribution of the species 
include Oedipina savagei that is indicated only in the mountains 
by Leenders, but is commonly found close to sea level on the 
Península de Osa as well (Museo de Zoología de la Universidad 
de Costa Rica). For many years O. savagei was confused with O. 
alleni in that region. Incilius aucoine is distributed on both slopes 
of Costa Rica, not only on the Pacific Slope, because within the 
types used to describe the species (O’Neill and Mendelson 
2004), there is at least one specimen from the Atlantic Slope. In 
the same context, Incilius melanochlorus, the morphologically 
similar and sister species of I. aucoine, also is known from both 
slopes. Pristimantis teniatus is located on the Caribbean Slope 
by Leenders, but it only occurs on the Pacific Slope, near Potrero 
Grande (pers. obs.). Smilisca sila has populations close to 1500 m 
elevation on the road to Cerro Utyum, thus it is not only a lowland 
species (pers. obs.). Leptodactylus poecilochylus has a population 
in Puerto Viejo de Sarapiquí on the Caribbean Slope (Crawford et 
al. 2003), perhaps as a result of the extent of deforestation in the 
area. Finally, Engystomops pustulosus and Incilius coccifer (and 
some other herpetofaunal species only known from the Pacific 
Slope) have at least one population in the region of Siquirres 
to Guácimo on the Atlantic Slope (Museo de Zoología de la 
Universidad de Costa Rica).

The section on Similar Species has problems with its 
consistency. This section mixes species that are morphologically 
similar, but not sympatric, with species in the area that belong 
to the same family, although they do not look very similar. 
For example Phyllobates lugubris from the Caribbean Slope is 
compared with Pristimantis gaigei from the same slope and 
Phyllobates vittatus from Pacific Slope. Both species are larger and 
more reddish than P. lugubris. However on the next page (p. 306), 
P. vittatus is only compared with Phyllobates lugubris, although P. 
vittatus more closely resembles Pristimantis gaigei.

For taxonomy, it seems that Leenders followed AmphibiaWeb, 
but this is not explicitly stated as a taxonomic source. Leenders 
indicated that the country has 147 frog species, 53 salamander 
species, and seven caecilians species. These numbers change 
every year, thanks to the efforts of several national and foreign 
researchers in describing new species. For example, during 2016, 
Bolitoglossa aurae (Kubicki and Arias 2016) and Oedipina berlini 
(Kubicki 2016) were added to the list. Also, Smilisca manisorum 
was resurrected for the Caribbean populations of S. baudinii of 
Honduras, Nicaragua, and Costa Rica (McCranie 2017).

The most important error relative to the identification of any 
species in the book is in relation to Dermophis parviceps. For 
several years, individuals referred to this species were confused 
with Caecilia vulcani (Kubicki and Arias 2017), a species described 
by Edward H. Taylor from the Volcan region in Panama that was 
discovered in the Atlantic zone of Costa Rica in 2009. All of the 
information that Leenders presents on D. parviceps must be 
referred to C. vulcani (Kubicki and Arias 2017). Also, there are 
several problems with the illustrations for some species (but 
not with the descriptions) regarding the amount of webbing on 
the foot and hand. This is particularly obvious with Agalychnis 
spurrelli, which is characterized by having toes fully webbed, as it 
is possible to observe in the photos that accompany the account. 
However in the illustration, its foot appears incompletely webbed. 
This drawing corresponds to A. saltator, located on the previous 
page (p. 349). Similar problems occur for almost all species of the 
genus Isthmohyla.

I think that in spite of these errors, Amphibians of Costa Rica: 
a Field Guide is one of the best books of this kind published thus 
far for Costa Rica. However, for people over 40 or who are myopic, 
this book has serious limitations when trying to read the text. 
The choice of such small lettering, possibly 6 points, for the most 
important sections of the book was an unwise decision. Perhaps it 
is the price that is paid to give more information and at the same 
time be practical to take into the field. I thank Leenders for having 
incorporated so many photos to overcome this inconvenience.

Acknowledgments.—I thank Erick Arias, Monika Springer, and 
Adrian García-Rodríguez for useful discussions.
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The Biology of Rattlesnakes II is a 
compilation of 22 chapters that stemmed 
from the second Biology of the Rattlesnakes 
Symposium held in Tucson, Arizona in July 

2011. This volume, the successor to The Biology of Rattlesnakes 
(Hayes et al. 2008), is the latest in the series of symposia-
generated edited volumes devoted to research on snakes, 
beginning with the Biology of the Pitvipers (Campbell and Brodie 
1992), followed by Biology of the Vipers (Schuett et al. 2002), and 
Biology of the Boas and Pythons (Henderson and Powell 2007). 

Upon opening this volume, the reader is welcomed with 
stunning photographs of rattlesnakes from across the United 
States and northern Mexico. Following is a foreword by 
Jonathan Campbell, who praises the value of this volume in 
demonstrating the expanding growth in research on rattlesnakes, 
and emphasizes the need to continue contributing to our 
knowledge of rattlesnake ecology, behavior, and evolution, to 
assist in preservation efforts, and to support the work of Mexican 
scientists who are studying lesser known species. The editors 
follow with a synopsis of the 2011 meeting and acknowledgments 
for the volume. An extremely nice touch to this volume was the 
inclusion of In Memoriam accounts for David Chiszar, Philip 
Cochran, Donald Owings, and Charlie Painter. From these we 
become closer to knowing the academic life and personal side 
of those who contributed significantly to the field. I hope that 
future such volumes will likewise follow suit and recognize those 
scientists that have laid the foundation for the exploration into 
snake biology. 

The diversity of rattlesnakes (Crotalus and Sistrurus) is 
highlighted in Annotated Checklist of the Rattlesnakes (Beaman 
and Hayes). Owing to recent taxonomic restructuring (e.g., 
elevating previous subspecies to species level), this checklist 
cites, at the time of publication, 48 species and 83 named forms 
of rattlesnakes. This is an increase from 37 species and 40 taxa 
listed in the previous volume (Beaman and Hayes 2008). In light 
of this diversity, only a relatively modest number of species were 
covered in this volume. Six chapters were devoted to Crotalus 
horridus, four chapters to Sistrurus catenatus (all from the same 
study site), and the remaining chapters covered seven species, 
mainly from the western U.S. Notably absent were reports 
on other fairly well-studied rattlesnakes (e.g., C. adamanteus, 
C. cerastes, C. mitchelli/pyrrhus, and C. molossus), small or 
geographically isolated species (e.g., C. pricei, C. willardi, and S. 
miliarius), and those “south of the border” (e.g., C. durissus). I 
will note that the six chapters on C. horridus represent studies 

conducted throughout their geographic range (Arkansas, 
Massachusetts, Minnesota, Missouri, Oklahoma, and South 
Carolina). 

The Table of Contents groups chapters by common themes: 
Conservation Ecology, Disease and Conservation, Education, 
Physiological Ecology, Population Ecology, Spatial Ecology, 
Thermal Ecology, and Venom. A number of the chapters span 
several themes, however, providing an overview of the general 
ecology of the studied population. In the following, I have 
highlighted the salient content of each chapter, though not 
necessarily in their published order. 

In “Modeling the Effects of Roads on Habitat Area and 
Connectivity of Midget Faded Rattlesnakes (Crotalus oreganus 
concolor) across Southwest Wyoming,” Spear et al. emphasized 
that as critical habitat becomes more patchy and isolated, 
the number of linking corridors increases; therefore, snakes 
experience an increased cost of movement, reduced gene 
flow, and potentially local extinctions. A second conservation-
themed chapter, “Adaptive Management of Timber Rattlesnakes 
(Crotalus horridus) in Southeastern Minnesota: Use of PIT-
tagging to Monitor Movement by ‘Nuisance’ Snakes,” by Cochran 
addressed the controversial practice of relocating “nuisance” 
snakes. Whereas the aim of relocation is to move the snake “out 
of harm’s way,” there is a tradeoff in relocation distance; too near 
and the snake is likely to return, and too far, there is an increased 
risk of mortality in the attempt to return. A question frequently 
asked is to what extent does the surgical implantation of 
radiotransmitters and frequent disturbances in data collection 
impact a snake’s foraging success and growth. Reporting in 
“Effect of Radiotelemetry on Growth and Body Condition in 
Mohave Rattlesnakes (Crotalus scutulatus),” Caldwell found 
that transmitter implantation had no significant effect on snake 
behavior, foraging and mating success, growth, or survival. I 
suspect that this will become a oft-cited chapter to support 
IACUC applications for field studies involving radiotelemetry.

Adding to our knowledge of the wide variety of pathogens 
that can afflict natural populations of reptiles are the chapters 
“What is Normal? Observations of a Possible Disease Process 
in Massachusetts Timber Rattlesnakes (Crotalus horridus)” by 
Stengle et al., and “Survey of Arizona Rattlesnakes for Antibodies 
against Paramyxivirus and Adenovirus” by Funk et al. The former 
documents the presence of pathogenic fungi and bacteria 
manifested as facial lesions in male rattlesnakes and their 
impact on snake movement and habitat selection. The latter 
chapter surveyed nine species of rattlesnakes and found no 
evidence of paramyxivirus, although antibodies to adenoviruses 
were detected in four species (12% of individuals).

Other chapters on the Timber Rattlesnake included “A Prairie 
Preference of the Oklahoma Timber Rattlesnake (Crotalus 
horridus) on the Western Fringe of its Range” by Mohr and 
Duvall that documents these snakes exhibiting a preference for 
short-grass prairie over forested habitat during the summer. 
An absence of closed-canopy specialization was likewise 
observed for a Missouri population of Timber Rattlesnakes 
in Rod Wittenberg’s chapter “Thermal Ecology of the Timber 
Rattlesnake (Crotalus horridus) in a Fragmented Agricultural 
Landscape” that provides insight into the thermal ecology of 
a Missouri population inhabiting woodland, edge, field, and 
rock quarry sites. In “Annual Energy Budgets of the Timber 
Rattlesnake: Advancements, Refinements, and Open Questions,” 
Beaupre et al. present an unprecedented account, drawing 
from a 16-yr study, of the yearly individual allocations to the 
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annual energy budget of male and female Timber Rattlesnakes 
over a 20-yr life span. Andrews and Waldron, in “Comparative 
Overwintering Ecology of a Coastal and an Inland Population 
of Canebrake Rattlesnakes (Crotalus horridus) in the Southern 
United States,” employed an in-depth modeling approach at 
different temporal scales to provide details on the overwintering 
ecology of South Carolina populations that are dictated by a 
different set of environmental conditions as compared to more 
familiar northern populations.

Overwintering ecology was likewise explored in “Aspects 
of Denning Ecology of the Prairie Rattlesnake, Crotalus viridis, 
in Central New Mexico Grasslands Habitat” by Painter and 
Kamees. Monitoring snakes entering into and emerging from 
a hibernaculum, the authors quantified recapture rates and 
body mass loss for both males and females. The value of long-
term studies is exemplified in “Population-level Consequences 
of Microgeographic Variation in Great Basin Rattlesnakes 
Reproduction and Survival” by Jenkins et al. Based on 17 years of 
fieldwork, the authors generated fecundity, population growth, 
and survival rates for three populations, thereby assessing 
whether each population is decreasing, increasing, or remaining 
stable. 

In their chapter “Factors Influencing the Movement Patterns 
of Prairie Rattlesnakes (Crotalus v. viridis) across a Mountainous 
Landscape in a Designated Wilderness Area,” Bauder et 
al. present in-depth analyses at different spatial scales to 
demonstrate how topographic features (e.g., slope and elevation) 
in a fairly complex three-dimensional landscape dictate habitat 
selection and movement patterns of snakes inhabiting central 
Idaho. In the comparative field study “Differential Niche Use but 
Negligible Niche Partitioning between the Sympatric Rattlesnake 
Crotalus ruber and C. helleri in Southern California,” Dugan 
and Hayes note that these two closely related and sympatric 
species show differences in their habitat preference, activity, 
and prey selection, while demonstrating considerable overlap in 
microhabitat, thermal, and temporal resources. 

Information on the life history, ecology, and physiology of the 
Eastern Massasauga in Illinois is presented in four chapters of this 
volume. In “Body Size, Growth, and Sexual Size Dimorphism in 
the Eastern Massasauga (Sistrurus catenatus),” Dresik et al. found 
that for a population in south-central Illinois, males and females 
exhibited different multi-modal distributions of body size and 
differed in age-specific growth rates. For this same population 
studied over 12 consecutive years, the chapter “Temporal Trends 
in Population Structure of the Eastern Massasauga (Sistrurus 
catenatus) in South-Central Illinois” (Dreslik et al., but with 
different coauthors) provides yearly fluctuations in estimated 
population size, sex ratio, and adult to juvenile ratio. A third 
chapter from these authors, “Movement and Home Range of the 
Eastern Massasauga (Sisturus catenatus) at its Southern Range 
Limit,” provides details on movement distances and home range 
sizes of male, non-gravid female, and gravid female snakes. In 
“Variation in Resting Metabolic Rate of the Eastern Massasauga 
(Sistrurus catenatus),” Baker et al. found resting metabolic rates 
to increase with body mass and temperature, to be significantly 
greater for females than males, and to match those of other 
crotalines. 

Venom variation and evolution were examined in 
“Geographic Variation of Venom Composition and Neurotoxicity 
in the Rattlesnakes Crotalus oreganus and C. helleri: Assessing the 
Potential Roles of Selection and Neutral Evolutionary Processes 
in Shaping Venom Variation” by Gren et al. They reported that 

venom composition is correlated with both genetic relatedness 
and geographic distances (supportive of neutral evolutionary 
processes), and is influenced by environmental variables 
suggestive of local selection pressures. A detailed species account 
of the Desert Massasauga in Colorado served as an introduction 
to “The Desert Massasauga (Sistrurus tergeminus edwardsii) 
in Colorado: From Biome to Proteome” by Mackessy. This was 
followed by a primer on the various proteome approaches to 
identify the myriad proteins within venom. Mackessy advocates 
the use of this snake to explore the adaptive and functional 
interplay among venom proteome, venom gland transcriptome, 
and food habits. 

A chapter set apart from the others, and one that sparked 
initial skepticism from me, is “Exploratory Investigations 
in Operant Thermoregulation in Western Diamond-backed 
Rattlesnakes (Crotalus atrox)” by Place et al. However, I was 
intrigued by the observations that suggested operant learning by 
rattlesnakes to manipulate enclosure temperature by pressing a 
lever. This chapter will spark more studies and conversations on 
the potential comprehension and learning capacity of snakes.

I conclude my synopsis of chapters by applauding the editors 
for including in this volume “Rattlesnakes in the Classrooms: a 
Research-based Model for Educational Outreach Program” by 
Morris. Equally important as field and laboratory research are 
outreach programs that educate the public about snakes and 
reptiles in general. Such programs are invaluable for dismissing 
fears and misconceptions (“rattlesnakes chase people”) and 
turning one’s perception to interest, understanding, and 
preservation of rattlesnakes. 

There were a few minor errors that I noted. The table of 
contents page numbering is one off from the actual chapter 
pages, the wrong co-author is noted as deceased for a chapter, 
and I found a couple of spelling (taxonomic names) and citation 
errors. Still, I strongly recommend the addition of this volume 
to one’s bookshelf and to institutional libraries. In addition to 
being a timely and progressive complement to previous volumes 
on snake biology, it will serve to generate new questions and 
research, and be an invaluable reference for those studies. 
Having authored a chapter in the volume Biology of the Pitvipers, 
it is encouraging to see the outcome of long-term studies in this 
volume and the progress that has been made in broadening the 
scope and techniques used to study these fascinating animals. 
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Eli Greenbaum is an associate professor 

of evolutionary genetics at the University 
of Texas at El Paso, and his passion is the 
herpetofauna of central Africa. A major 
part of this book is an account of his two 
initial expeditions to the Congo in 2008 and 
2009, although he often refers in the text 

to subsequent work there. It is a mixture of personal adventure 
whilst collecting in the field, and musings on a number of 
relevant background topics, including, inter alia, the history of 
the Congo and its western explorers, the benefits of zoos, the 
importance of preserving biodiversity, taxonomy and DNA, 
gorillas and their controversial champion Dian Fossey, chytrid 
fungus and amphibians, and Che Guevara’s shenanigans in the 
Congo. 

For those who enjoy being out in the field, a book of 
herpetological adventures in wild country is a pleasure. One 
thinks of books such as Arthur Loveridge’s accounts of his African 
safaris (Loveridge 1949, et seq.), Carl Kauffeld’s Snakes and Snake 
Hunting (1957), Eric Worrell’s Song of the Snake (1958), Archie 
Carr’s beautiful Ulendo (1965), or more recent books like Kate 
Jackson’s 2008 gritty central Congo memoir Mean and Lowly 
Things or Paul Freed’s 2003 Of Golden Toads and Serpents’ 
Roads. Greenbaum’s book is in that tradition. The man writes a 
decent story. His science is as sound as can be, and the book is 
carefully referenced with more than 300 references at the back. 
His motives are admirable, to bring to our knowledge the ground 
truth of a remarkable and largely unknown herpetofauna, at no 
small risk to himself. Greenbaum’s singular regard for his fellow 
human beings shines through; no detached and superior foreign 
scientist here, he shares it all with his team, and this is manifest 
in the many jointly-authored papers that resulted from the 
Congo work. I enjoyed it from start to finish, as will any naturalist 
who likes field work. 

Few countries on this planet of ours have a more frightful 
history than the Democratic Republic of the Congo (shortened 
hereinafter to the Congo). The reprehensible actions of the 
colonial power, the Belgians, and the awful subsequent events 
following independence in 1960, remain an ink-blot test, over-
used by both sides in the Empirical/Colonial debate to prove 
their points. The Congo remains a dangerous place. Over 1100 
women are raped every day there. Tellingly, the British Foreign 
and Commonwealth Office formally advises against all travel to 
the eastern Congo, to the places where Greenbaum and his team 
worked. The debacle commenced in 1885, as the Congo was 

annexed by the Belgian King Leopold as his personal fiefdom, 
the Congo Free State. Eventually even the King’s savage excesses 
were too much for the Belgians to stomach and they took over 
the colony in 1908. Little attention was paid, however, to the 
advancement of the Congolese people. At independence in 1960 
there were only 12 Congolese graduates in the entire country, 
and after independence the country dissolved into anarchy. 
Some order was restored by the astonishingly corrupt President 
Mobutu, who changed the name of the country to Zaire and 
ruled with an iron hand for 32 years, but at great cost to the 
country. Not a single sealed road traverses the country from west 
to east. The capital, Kinshasa, is well over 1000 km west of the 
area where Greenbaum was based. Kinshasa’s influence, such as 
it is, does not extend there. 

So why would anyone choose to go to the Congo? No ordinary 
tourist in their right mind would go anywhere near it. As an 
upcoming and well-regarded herpetologist with a long list of 
peer-reviewed papers, Greenbaum could have stuck with Texas, 
with its spectacular herpetofauna, or gone to work in an easy, 
functional country like Australia or Botswana; a land with good 
roads, few diseases, a competent health system, and a thriving, 
well-organised conservation structure. Somewhere you can do 
herpetology without sweating blood, worrying about where your 
next meal will come from, how you can get from A to B, or when 
some awful malady is about to strike. Instead, the man went to 
a country that is essentially lawless, virtually without roads and 
proper medical services, with deadly diseases, where power 
largely rests with often ill-disciplined men with guns and the 
conservation infrastructure is crumbling to dust. A naturalist, 
especially a snake hunter, in such places is at high risk, as poor 
Joe Slowinski found (Adler 2007). If an accident happens, disease 
strikes, or an armed man takes a dislike to you, you are on your 
own. There are no emergency services and the police are found 
only in towns, if at all. It is a situation that cannot be fully grasped 
unless you have been there. That Greenbaum has survived and 
returned year on year (he has been nine times to the Congo) is 
a tribute to his courage and resourcefulness, and his discoveries 
there enrich herpetology. 

The opening chapter, entitled “No Joy in the Brilliance 
of the Sunshine,” a quotation from Joseph Conrad’s seminal 
work Heart of Darkness (1899), sets the scene, as Greenbaum 
describes his arrival in the Congo, ponders the bullet holes in his 
window, meets his team, describes his first forays into the field 
and summarizes the awful history of the state. He also gives a 
clear exposition of the importance of museum collections, and 
ends by briskly disposing of the idea that smartphone pictures 
are adequate to document a species’ range and variation. In the 
following chapters, we are taken along with Greenbaum and his 
team as they venture into the field, to Kahuzi-Biega National 
Park, the remote Itombwe Plateau, the Virunga National Park, 
the Lendu Plateau and that home of the okapi, the Ituri Forest, 
exploring and collecting the herpetofauna of the wild country of 
high eastern Congo. 

For those who know something of Africa, Greenbaum’s 
narrative serves as a gut-wrenching reminder of the reality of 
tropical Africa and the travails of field work in difficult places; 
it is comparable to another equally powerful book of central 
African adventure, Redmond O’Hanlon’s Congo Journey (1996). 
Greenbaum contracts malaria, which proves hard to shake, and 
other undiagnosed fevers; he gets giardiasis and food poisoning 
and is treated in the most basic of health posts. The team 
experiences an earthquake, one of his companions gets an eyeful 
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of spitting cobra venom; he is frequently asked for bribes, some 
small, some huge. The expedition vehicle gets bogged in the mud 
for hours. The team is robbed; they encounter armed militia 
and are savaged by insects. They blunder through blinding 
rainstorms on muddy hill slopes. 

At one promising location, Greenbaum and his men spend 
hours in the forest at night and find only a single puddle frog, 
Phrynobatrachus; wet African forests can be tough places in 
which to collect. There are too many places for the small fauna 
to hide. The team works long hours when they return from 
the field, preparing and photographing specimens; a snake 
brought in dead must be photographed and fixed rapidly before 
it decomposes; no stopgap freezers here. Budgets are tight. 
Greenbaum is desperately ill with fever but cannot afford to 
rest up at a decent hotel. In one chilling episode, Greenbaum’s 
team advises him that they should move on, even though they 
are in a herpetologically highly productive area, as they are being 
routinely observed by a mentally damaged ex-soldier who is 
planning violence against them. On another climb, Greenbaum 
is suspected of being a vampire, and when he makes inquiries, 
he is told that children in that area are taught in schools that 
mzungus (white men) gain strength by drinking the blood 
of black Africans. And sadly, after Greenbaum left, one of his 
field team, Asukulu M’mema, while investigating poaching, 
was murdered by the Interahamwe, a ragtag bunch of violent 
guerrillas driven from Rwanda after the genocide there; they 
continue to randomly create havoc in the mountains of the 
Albertine Rift. Greenbaum commemorated his friend by naming 
a lacertid lizard after him, Congolacerta asukului (Greenbaum et 
al. 2011). 

But along with the vicissitudes of Congo field work, we 
are told of the joys of field collecting and new discoveries in a 
place that is poorly known, an exquisite pleasure known to all 
field biologists. You read it here—the sheer magic of being in a 
wild land, with gems to find, to photograph, to record, and the 
feelgood factor of knowing that what you do will be passed on, 
to increase the sum of knowledge of our planet. Greenbaum’s 
research has yielded nine new species of reptiles and 11 new 
species of amphibians. Among others, the team rediscovered the 
beautiful Itombwe Golden Frog, Chrysobatrachus cupreonitens, 
at the mysterious Lake Lungwe. This species was described by 
the Belgian researcher Raymond Laurent, the last herpetologist 
to visit the area, and that was a long time ago, in 1951. But 
Greenbaum also notes, sadly, that the forests of the Albertine Rift 
and associated mountains are rapidly disappearing. In a way, 
this is simply inevitable; the highlands along the western Rift 
Valley receive a lot of rainfall, crops grow there, there are many 
people, little environmental protection and you cannot farm in 
forest. So the trees are felled and utilized by the local people. 
Who can blame them? You cannot sell the idea of environmental 
conservation to the desperate poor. 

But as the forest goes, so does the biodiversity. One of 
Greenbaum’s new species is a chameleon, Kinyongia gyrolepis, 
which he found in open country, but in an area where the forest 
had just been cut down. Other members of the genus live in forest, 
and Greenbaum posits the disturbing idea that his new species is 
a forest form, clinging on after its habitat has gone, until it finally 
succumbs, a process called extinction lag. Greenbaum’s mission 
has been to document the biodiversity of the area, but one is 
left with the sad feeling that by the time some of these exquisite 
animals become formally described, they will also have become 
extinct. While it’s not all doom and gloom, it’s hard to be positive 

about the Congo.  Appropriately, Greenbaum ends with a clear 
summation of the problems facing our planet, as the burgeoning 
population utilizes our resources. There are some risks with this 
approach, of course. It has sometimes been caustically noted 
that the well-off tend to suggest all our world’s difficulties are 
due to overpopulation, because it is perhaps the only one of the 
planet’s problem that can be simply blamed upon the poor; all 
the other threats to the earth are caused by the rich. 

I don’t really have any complaints with the book, save a wish 
that there were more color plates (there are only 29, plus 20 
black and white photos) and a personal grouse that Greenbaum 
doesn’t mention many birds; the exquisitely rare Itombwe 
Owl occurs up there, but doesn’t get a mention. I also have a 
slight beef about Greenbaum’s use of the term “trash species” 
for reptiles and amphibians that are widespread and good at 
surviving in degraded landscapes. He uses this term for animals 
like the Montane Side-striped Chameleon, Trioceros ellioti, but 
that is an exquisite little animal. And it is the common species 
that most often impact the lives of ordinary citizens. But I don’t 
want to carp. This book is a worthy addition to the literature of 
herpetological fieldwork by a man with a mission. It should be 
read, although it probably won’t reach a wide audience. Sadly, 
books about snakes and Africa have a limited appeal. But any 
naturalist who is moved by the splendor of remote Africa and 
who wants to find out what it is really like to do effective research 
in dangerous tropical places should read it. 
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Bali is one of over 17,000 islands that 
make up the tropical country of Indonesia, 
situated halfway between Asia and 
Australia. Positioned at the southeastern 
edge of what is known as the Sunda Shelf, 

Bali’s fauna is influenced mostly by Asian origin species as the 
island becomes periodically land-bridged to Java and Southeast 
Asia during glacial periods. While Indonesia’s herpetofauna is 
diverse, it is unclear how many other species await description 
among the thousands of isolated islands. For being a relatively 
small island (5577 km2), Bali is densely populated (~4.2 million 
residents) and caters to as many as 4 million foreign tourists per 
year, many of which have an interest in the natural history of the 
island. Hence the demand for books like this one: an affordable, 
non-technical, pocket-sized, field guide to 111 species of reptiles 
and amphibians that inhabit Bali and the small neighboring 
islands including Nusa Penida. While a reptile and amphibian 
field guide already exists for Bali (McKay 2006), the book was 
too big to expect non-herpetology enthusiasts to use, and not 
exactly cheap either. An amphibian guide also exists (Iskandar 
1998) but is somewhat taxonomically outdated and has a rough 
format not suited for beginners to the field of herpetology. This 
new photographic field guide will likely be popular among both 
English-speaking tourists and eco-tourism guides.

This softcover guide has an attractive cover photo of a 
Bronchocela jubata, and the paper is of good quality. The inside 
cover of the book has a simple map of Bali with some major 
towns and roads marked, though I felt they could have included 
more information on natural features (e.g., detailed topography, 
habitat type, names of major rivers) of the island in a second map 
or a set of maps. The book begins with a section briefly describing 
the climate and geography of Bali, then a very short section 
summarizing the number of species from each family of reptiles 
and amphibians found on the island, followed by a somewhat 
longer section on the conservation of Bali’s herpetofauna. 

The section on the herpetofauna of Bali starts off with a few 
sentences on Wallace’s Line and the biogeographical affinities of 
the island’s herpetofaunal diversity, but it could have included 
more information on the island’s fascinating and unique 
biogeography. For example, the inclusion of a section stating 
that Bali becomes periodically land bridged to the island of Java 
to the west, but not to the island of Lombok to the east, could 
help readers understand why Bali was placed on the Asian side 
of Wallace’s Line. While all of these introductory sections are 

short, they will help to give some context to the island’s natural 
history for new visitors, or for Bali’s regular visitors who are just 
starting to appreciate Bali’s natural diversity. There is a section 
that reminds readers that this book is supposed to be a non-
technical introduction of the subject, and lists the format of the 
species descriptions. The introductory plates depicting common 
amphibian and reptile morphological terms and scalation 
counts are clear and will be helpful to more serious enthusiasts 
when keying out species. A first aid section is a welcome addition 
and will likely be useful for anyone unlucky enough to witness, 
or become victim to, a snake bite. The final section before the 
species accounts is a glossary of terms used in the species 
descriptions, and would be required for any non-specialist to 
understand what the species descriptions are referring to and 
how to key out species.

The species accounts are separated into sections by 
family, with each family having its own page providing general 
information on the diversity, geographic range, ecology, and 
morphological characteristics of that family, thus giving a broader 
context to the reader about the species they are identifying. Each 
species account includes the common name, scientific name, 
names in Indonesian languages (Bahasa Indonesia, Balinese, 
and some others) which from personal experience can be 
extremely useful when talking with locals, and a general size 
(either SVL, TL, shell length) estimate. Unfortunately, there is no 
information regarding which subspecies (if applicable) inhabits 
Bali, even though Bali contains a number of endemic subspecies 
of reptiles and amphibians. The descriptions of species are 
concise but useful, though they will likely intimidate users 
who have never keyed out reptiles and amphibians. All species 
accounts have a section on “Habitats and Habits” giving some 
ecological and behavioral context to each species. Frog accounts 
include a tadpole description, and snake accounts include a 
venom section. 

I was pleasantly surprised by the consistently high quality 
of photos used for the species accounts, many of which were 
taken by the author of specimens found in Bali. In some 
cases, photographic field guides are not as useful as guides 
with illustrated color plates because variation in the lighting 
and camera settings can distort the coloration of the animal 
or be oriented in a way that hides distinguishing physical 
characteristics. However, this guide has good photos that for the 
most part show natural coloration and identifying characters. 
The sea turtle species each have a small illustrated plate 
depicting the arrangement of the prefrontal and dorsal scutes, 
which would be useful for identifying turtle shells (which can be 
found in markets), or fuzzy photos of sea turtles taken by scuba 
and snorkeling enthusiasts. I thought it ambitious to include 
a section on marine elapids, of which more than a dozen can 
be found off the coast of Bali, and of which two come ashore. 
Most users are not likely to ever use this section, but some 
illustrated plates of the species would help. Most of the marine 
elapid photos are of warped museum specimens or are small 
hazy images of the snake with the background cropped out, and 
many of these photos (particularly in the genus Hydrophis) look 
very similar. The blind snakes have illustrations of head scalation 
which is helpful for these hard-to-identify species.

Ultimately this book is a non-technical identification guide 
for eco-tourists and visitors that may simply want to know 
what geckos are running on the walls of their hotel room. For 
biologists familiar with field guides, a few things will pop out as 
missing in this guide. There is no key to species, which will likely 
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result in readers flipping through the pages until they see a photo 
that looks similar to what they saw. There are no range maps, or 
even geographical descriptions of where each species is known 
to occur on the island, though there is a general description of 
habitat. There is no information on what species occur on the 
satellite islands surrounding Bali, such as Nusa Penida, even 
though these islands have been surveyed and contain only a 
fraction of the diversity of Bali. While it would have added a few 
pages, some dot-locality maps or estimated range maps would 
have helped readers narrow down their identifications. The 
sources of information are not cited for the species accounts, 
so it’s not clear if the information is from personal observation 
and data collection or from other guides and published papers. 
For some species, there is disagreement with other sources 
on aspects such as size. For example, the existing reptile field 
guide for Southeast Asia (Das 2010) lists the SVL of Draco volans 
as 9.6 cm, while Somaweera’s guide lists it as 7 cm. While my 
own experience with Draco volans on Bali is consistent with 
the measurements of Somaweera’s guide, it would be good to 
know the sources of his measurements. Other than a page at 
the end of the guide listing the other field guides for the region, 
there is no section listing the literature used to create the guide, 
such as species descriptions, taxonomic revisions, or original 
monographs by European naturalists (e.g., Mertens 1930) that 
laid the foundation for our knowledge of herpetofaunal diversity 
in the region. 

In general, this is an accurate and well-organized guide to 
Bali’s herpetofaunal diversity. While there are a few shortcomings, 
this is the book I would bring to the field in Bali. The author is 
reputable and has spent a significant amount of time in Bali 
developing a strong knowledge of the regional herpetofauna. The 
small size, low cost, and non-technical descriptions of species in 
this field guide will make it a must-have for anybody visiting or 
living in Bali who is interested in the fascinating and beautiful 
diversity of reptile and amphibian species inhabiting the region.

liteRatuRe cited

das, i. 2010. A Field Guide to the Reptiles of South-east Asia. New 
Holland Publishers, London, UK. 376 pp.

iskandaR, d. t. 1998. The Amphibians of Java and Bali. Research and 
Development Centre for Biology-LIPI, Bogor, Indonesia. xix + 117 
pp.

Mckay, J. l. 2006. A Field Guide to the Amphibians and Reptiles of 
Bali. Krieger Publishing Company, Malabar, Florida. 146 pp.

MeRtens, R. 1930. Die Amphibien und Reptilien der inseln 
Bali, Lombok, Sumbawa und Flores. Abhandlungen der 
Senchenbergischen Naturforschenden Gesellschaft 42:115–344.

Herpetological Review, 2018, 49(1), 150–151.
© 2018 by Society for the Study of Amphibians and Reptiles

A Naturalist’s Guide to the Reptiles 
of Sri Lanka
Anslem de Silva and Kanishka Ukuwela. 2017. John Beaufoy 
Publishing, Oxford, England (distributed by Amazon.com). 
x + 176 pp. Paperback. US $13.93. ISBN: 978-1-909612-92-8.

RYAN KERNEY
Biology Department
Gettysburg College
300 N. Washington St.
Gettysburg, Pennsylvania 17325, USA
e-mail: rkerney@gettysburg.edu

Sri Lanka and the Western Ghats 
of India are considered one of the 25 
Global Biodiversity Hotspots. With an 
area approximating that of West Virginia, 
Sri Lanka strikes many as a teardrop 
descending from India towards the 
equator. However, this remarkable island has a staggering biotic 
endemism all its own. The reptile diversity currently includes 219 
species, which is approximately 100 more than Florida. Most of 
this diversity is endemic. Currently Sri Lanka’s only introduced 
species is the all too familiar Red-eared Slider (Trachemys 
scripta), but the North American overlap ends there. As gecko 
guru Aaron Bauer recently described it to me: “Sri Lanka is at 
the top of the list of countries I have visited with respect to both 
the diversity and abundance of herps that one encounters in the 
field.” 

Dedicated cadres of Sri Lankan herpetologists have done 
a remarkable job in describing new species and studying their 
biology along with a privileged group of foreign collaborators. 
However, with the end of its civil war now nearly a decade behind 
us, intrepid naturalists are increasingly exploring Sri Lanka and 
its 26 National Parks on their own. This packable reference will 
make a terrific resource for these professional and amateur 
naturalists alike.

The authors of this guide are leading experts on the 
island’s herpetofauna. My Sri Lankan collaborator, Madhava 
Meegaskumbura, recently described Anslem de Silva as a 
“pioneer of Sri Lankan herpetology.” His published work spans 
decades and covers a remarkable breadth of topics and taxa. 
His co-author, Kanishka Ukuwela, is a member of the young 
and dynamic faculty at Rajarata University in the ancient city 
of Mihintale. I spent a rewarding evening mist netting bats 
with Kanishka last spring and was immediately struck by his 
dedication to exploring and preserving the island’s herpetological 
biodiversity. 

De Silva and Ukuwela’s new guide includes sections on 
herpetological folklore, snake bite and first-aid management, a 
description of the major natural habitats of Sri Lanka, color plates 
with identifying features of snakes and lizards, and a checklist of 
Sri Lankan reptiles that is current as of December 2016. 

Together these authors have assembled a new field reference 
for 150 of the “more common” reptiles found on the island of 
Sri Lanka. The book supplants the earlier A Photographic Guide 
to Snakes and Other Reptiles of Sri Lanka by Indraneil Das and 
Anslem de Silva (2011), which ran through three editions but is 
currently out of print. Both are photographic “pocket” guides for 
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rapid in-field identification. While the earlier guide primarily 
contained photographs by Indraneil Das, most of the new book’s 
photos are by de Silva or Ukuwela. The photos in both guides are 
of high quality and comparable in depicting relevant identifying 
features. 

The new guide primarily differs from the earlier Das and 
de Silva (2011) guide in its thorough inclusion of 16 additional 
species accounts and modern taxonomic revisions. On the 
family level, major revisions are recognized for skinks (divisions 
of Scincidae), colubrids (inclusion of Homalopsidae), elapids 
(inclusion of Hydrophiidae), and Geoemyidae turtles from 
Bataguridae. Within the updated checklist are 25 genera-level 
name changes in Gekkonidae, Mabuyidae (skinks), Uropeltidae 
(shield tails), Colubridae, Typhlopidae (blind snakes) and, within 
the Elapidae, new revisions to Hydrophis (sea snakes—Ukuwela’s 
specialty). There are 23 new species names: eight mabuyids, 
two agamids, three geckoes, five uropeltids (shield tails), two 
Hydrophis, and a new viper (Hypnale amal—description 
pending). De Silva and Ukuwela’s checklist is the only up-to-
date reference for current reptile species names on the island, 
and it includes their current conservation status. However, many 
researchers agree that the taxonomy of lizards and snakes in the 
region is far from settled. Certainly new species remain to be 
discovered.  

There are few options for more comprehensive guides to 
the island’s reptile fauna. Somaweera and Somaweera (2009) 
published the extensive Lizards of Sri Lanka: A Colour Guide with 
Field Keys, which includes 630 illustrations and maps. Ruchira 
Somaweera’s 2006 snake guide is similarly extensive, but it is 
published in Sinhalese. Therefore, this pocket guide fills a critical 
gap for Sri Lankans and visitors alike.

The one drawback with this guide is the lack of range maps, but 
this is reflective of the current resolution of species distributions 
on the island rather than an oversight by the authors. Readers 
will have to familiarize themselves with the island’s geography 
in order to anticipate the likelihood of encountering a given 
species.

I highly recommend exploring this incredible island with 
the aid of de Silva and Ukuwela’s guide. From flying snakes to 
hump-nosed lizards, cobras, Saltwater Crocodiles, Leatherback 
Sea Turtles, or common Green Garden Lizards, the island’s one 
chameleon or its 45 geckoes, Sri Lanka has something to offer 
everyone (even the occasional amphibian enthusiast). 
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Athough most herpetologists are 
familiar with the deadly chytrid fungus, 
Batrachochytrium dendrobatidis, there is 
another pathogen that has been causing 
die-offs across the globe, an iridovirus 
in the genus Ranavirus. While the name 
Ranavirus infers that this is a virus that 
only impacts frogs, the many-described strains of virus affect 
not only amphibians, but many fish and turtle species as well. 
This book provides the much needed primer to get researchers 
caught up on this incredibly important emerging pathogen 
(Duffus and Cunningham 2010). 

Ranaviruses: Lethal Pathogens of Ectothermic Vertebrates 
is a compendium text; there are eight chapters each written 
separately by the experts in their respective fields. This book 
provides an incredible wealth of knowledge for the reader on 
each topic, and does so at a phenomenal price—it is free. As 
part of SpringerOpen, there is an online version freely available 
to readers, in addition to the affordable traditional hard- or 
softbound format. The book begins with a pleasant history and 
overview of the field in a introductory section written by the two 
editors, Matt Gray (the head of the Global Ranavirus Consortium) 
and Greg Chinchar (the scientist that initially worked with the 
first ranavirus, FV3; Chinchar et al. 2009). These editors have 
gathered a literal who’s who of ranavirus researchers for this 
text wherein each provides a nice review of their respective sub-
fields. The text covers a wide scope with chapters focused on the 
molecular machinations of the virus, veterinary level pathology 
and diagnostics, and overall risk assessment on population level 
impacts via disease modeling. For anyone interested in diseases 
in amphibians, reptiles and fish, this text is a must-read.

It should be mentioned that all of the co-authors of this 
text are members of the Global Ranavirus Consortium, a group 
focused on the study of Ranavirus (Lesbarrères et al. 2012). This 
text was used as the basis for an online course that the group 
created, complete with lectures by many of its authors. It is a great 
companion to the book and creates a highly useful introduction 
into the world of Ranaviruses. The online lectures do a better job 
of breaking down the complexity of the topics, but do not have 
nearly the detail provided in this book.

Despite all the great content in the book, it ultimately does 
suffer from the disconnect of having several different authors 
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writing different chapters concurrently. For instance, there is 
almost no cross referencing among chapters other than citation of 
the same peer-reviewed studies. Therefore, most chapters begin 
with some broad statement regarding how Ranavirus is a deadly 
and important pathogen—something that feels a bit tiresome 
by the time the reader reaches page 209 of the 246-page book. 
Also because of this approach, there are clearly different writing 
styles for each of the chapters. A short narrative introduction 
by the editors provides a nice overview of the pathogen, but 
that is immediately followed by a 50-page chapter detailing the 
distribution and host range of the virus. The length of the chapter, 
though, is due to several long tables: an eight-page Table 2, a three-
page Table 3, and a two-page Table 4 (all oriented at 90 degrees 
for added difficulty in reading). Nonetheless, these lengthy tables 
are useful as they provide a complete overview of all the described 
strains of ranavirus and where they have been found; each table 
is followed by a nicely written brief history. There are times when 
reading papers on ranaviruses feel like an alphabet soup of sorts. 
FV3, EHNV, ECV, SCRV, BIV, and ATV are all outlined well in this 
reference chapter. This chapter comes first for this very reason, 
as it is difficult to follow some of the other chapters without a 
basic understanding of these strains. Yet it also seems out of place 
because we are told where each of these strains is distributed 
without knowing much of the detail regarding the virus itself. 

Due to the length of the second chapter, the third is very short 
by comparison. It is a brief 12-page summary of taxonomy and 
phylogeny that also feels out of place and more like a section in a 
chapter rather than a chapter unto itself. Interestingly, it is one of 
the few chapters to include a reference to another chapter (written 
by the same lead author). It provides an overview of how each of 
the strains is related and contains a nice summary of the current 
taxonomy. It seems like this chapter would have fit well merging 
with the evolution-focused chapter following it, or at least 
expanded to provide more detailed methods on the approaches 
used for the classification. Despite its brevity, it does highlight 
well an important aspect of this virus: its promiscuity (p. 61). The 
chapter focuses on the diverse number of taxa that this genus of 
viruses can infect signifying why these are important pathogens 
to understand given their potential for epizootics in a wide host of 
aquatic vertebrates (Picco et al. 2010).

The final five chapters are much more evenly written in terms 
of length and coverage and perhaps benefit from having an editor 
as a co-author on all but one of them to help provide the overall 
context of the book. These chapters cover a nice host of topics and 
from a varied range of perspectives. Readers with more clinical 
training will benefit from both the detailed pathology in Chapter 
7 and with the broader ecological and evolutionary context of the 
disease in Chapter 4. Those with ecological field backgrounds 
will gain important considerations for conducting surveillance in 
Chapter 8, while learning about the exact mechanisms by which 
the virus attacks host cells in Chapter 5. Each chapter does an 
incredible job of highlighting the work done in its own subfield. 
The detail in Chapter 6 on host immunity and immune evasion 
is a complete course all on its own on immunology specific to 
ranaviruses. 

The marvel of this book is that it covers the ectopic expression 
of recombinant viral proteins, detailed images of histopathology, 
and SIR disease models within 100 pages. One can learn the ins 
and outs of specific diagnostic methods and the details of how 
the virus replicates within the cells all in one short text. As with 
most edited books in this vein however, the flow from one chapter 
to the next is non-existent. Of course, this book is not intended 

for a soothing fireside read. It is also not intended for the casual 
audience and so it does not water down topics. With this rigorous 
approach, it feels like even trained professionals will focus on their 
topic of interest and skim over or skip entire chapters that are not 
in their sub-field. This level of detail makes the book a difficult 
cover-to-cover read, but is all the more reason for scientists to laud 
its praise as an invaluable resource for anyone looking for critical 
information in a specific field. 

As a free download, this book is a must have on everyone’s 
“virtual shelf.” Yet even if it were the normal hefty price, the 
consolidation of this much information from so many different 
fields is a marvel worth owning. While no one would consider it 
leisure reading material, it will serve for years as the go-to source 
for anyone interested in studying ranaviruses. The editors and 
authors should feel great pride in assembling a text that dives into 
the details straight away. If the goal of this text was to push the 
field along quickly, it has served that well by offering summaries of 
all sub-fields in one short book.
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Knowledge of the venomous snake fauna of Ecuador has 
increased markedly since the appearance of Peters’ (1960) 
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classic checklist and key for the country’s herpetofauna. Peters 
(1960) recorded one species of Leptomicrurus, 14 of Micrurus, 
one of Pelamis (= Hydrophis), 13 of Bothrops, and one of Lachesis 
for a total of 30 venomous species from the country. With the 
appearance of Campbell and Lamar’s (2004) monumental 
treatise on the venomous reptiles of the Western Hemisphere, the 
number increased to a total of 38 species, including two species of 
Leptomicrurus, 18 of Micrurus, one of Pelamis (= Hydrophis), one 
of Bothriechis, three of Bothriopsis, three of Bothrocophias, six of 
Bothrops, two of Lachesis, and two of Porthidium. Apart from the 
increase in species number, the most obvious change involved 
the partitioning of the genus Bothrops into five genera, based on 
work done in the initial Campbell and Lamar compendium on 
the venomous reptiles of Latin America published in 1989.

Campbell and Lamar (2004: 75) noted that “our knowledge 
of the Ecuadorian herpetofauna is incomplete.” The book 
under review by Jorge Valencia and his coauthors represents a 
substantial step forward in erasing this inadequacy, even though 
these authors deal with 36 species as opposed to the 38 registered 
by Campbell and Lamar (2004). Of the 36 species covered in 
the Valencia book, 18 are allocated to the family Elapidae and 
18 to the family Viperidae. The elapid species are placed in the 
genera Hydrophis (the single species platurus, formerly placed 
in the genus Pelamis) and Micrurus (the remaining 17 species, 
including those previously placed in the genus Leptomicrurus). 
The viperid species are allocated to the genera Bothriechis 
(one species), Bothriopsis (three species), Bothrocophias (three 
species), Bothrops (seven species, including one presumably 
under description by Eric N. Smith, but not yet listed at the 
Reptile Database site), Lachesis (two species), and Porthidium 
(two species).

One of the more interesting aspects of the Valencia et al. book 
is that it contains 652 pages, which is only 92 fewer than the 
number in the Campbell and Lamar (2004) book, which covers 
the venomous species in the entire Western Hemisphere. Thus, 
it is to be expected that the 36 species dealt with in the Valencia 
et al. book would be the subject of significant detail. Such is 
indeed the case. Perhaps even more impressive is that this book 
is not only a scientific piece of work, it is also a significant artistic 
achievement. This achievement is evident at first glance at the 
front cover where a photo of the head and anterior body of an 
all-green Bothriechis schlegelii is placed. The scales of the snake 
are raised individually above the level of the surrounding page 
(texturized) and the word venenosas is enhanced by having 
the “o” replaced by a drawing of an eye with an elliptical pupil. 
Opening the cover of the book reveals a visually striking two-
page rendering of the patterns of the viperid species in circular 
form, as they might be if placed on the border of a fine dinner 
plate. The last page and the inside of the back cover are similarly 
decorated with such circular renderings for the elapid snakes. 
Such creative artwork characterizes the interior of the book, 
especially with individualized stylized paintings, each based on 
an impressionistic visualization of the color pattern positioned 
at the start of each species account.

This book also is enhanced by some forays into the literary 
arts. The authors hope this book will allow the reader to “descubre 
la magia de la vida salvaje en donde la ciencia se convierte en 
arte” (discover the magic of wildlife where science becomes art). 
Perhaps this desire is why the book itself represents a marriage 
of science and art. A following page is graced by a poem entitled 
“Serpiente,” written by Kenneth Reece that traces the shift 
in attitude toward snakes from Biblical times to the modern 

scientific era. The first stanza translates to read that “The Old 
Testament cursed you because you created the image of betrayal 
and you were condemned to ‘drag yourself in the dirt’ as a 
maximum punishment that is not worthy of the assassin, but an 
eternal sentence to humiliate the traitor.” The last stanza moves 
to the present, opining that “If God could come to your defense, 
he would curse anyone who has been your detractor and 
explain how you are not a god and not a demon, but rather an 
indispensable part of life’s plan and, as with all the rest, another 
work of evolutionary art.” This modern view of the true role of 
snakes in the biosphere is one that books like this hope to instill 
in the mindset of the average person.

The bulk of the remainder of this book is preceded by a 
prologue written in Spanish and English by Jonathan A. Campbell, 
perhaps one of two people most appropriate to write it, given that 
he was the senior author of both the 1989 and 2004 venomous 
snake compendia already cited in this review, as well as one of 
the members of the Scientific Advisory Committee for the present 
book. Dr. Campbell noted that “The authors [have] produced a 
tome that is carefully produced, detailed, and undoubtedly will 
stand as the standard reference for the venomous snakes of 
Ecuador for a long time to come.” We will return to Dr. Campbell’s 
assessment at the conclusion of this review.

The first several pages of the book contain the preface, 
acknowledgments, profiles of supporting institutions, summary 
in Spanish and English, a section on symbols and abbreviations, 
and the index.

The Methods section (pp. 47–233) includes all the sources 
utilized to acquire all the pertinent literature, information on 
how the current taxonomy of the species was determined, 
and how the information provided in each species account 
was obtained. The Methods section also includes important 
anthropological aspects, covering the cosmovision about snakes, 
snake bite treatment, use of snakes, and beliefs about them by 
the different indigenous and mestizo communities of Ecuador. 
Also, this section covers the educational work that has been done 
while working with the conservation of venomous snakes, and 
the medical aspects of venomous snakebites in the country.

The book also has an identification key (pp. 234–236), which 
is commonly used among specialists, but which was made 
friendly to anyone, since each species account contains several 
images of specimens showing the identifying characteristics of 
interest.

About half of this marvelous book consists of the species 
accounts (334 of 652 pages). These accounts follow a common 
pattern, encompassing the following sections: synonymy, 
common names in Spanish and English, description of 
scutellation, hemipenial morphology, coloration, similar 
species, natural history, venom type and effects, distribution, 
localities in the literature, vegetation inhabited, conservation 
status, and comments. Each of these accounts is preceded 
by a stylized drawing of the color pattern and also the top of 
each page is graced by a circular representation of this pattern. 
Multiple photographs of the snake are included, as well as 
drawings of the dorsal, lateral, and ventral aspects of the head 
and photographs of sulcate and asulcate views of the hemipenis. 
The distribution of each species is illustrated by use of a base 
map of Ecuador featuring the Pacific and Atlantic coastal regions 
in dark green and the mountains of the Andes in shades of 
brown. The suspected range of the snake in Ecuador is indicated 
in reddish orange with the individual localities registered as 
yellow-outlined black dots. These maps are helpful in visualizing 
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the distribution of each species in the country, but could have 
been improved a bit by using a lighter shade of green for the 
lowland regions. In most cases, one of the pages in the account 
is printed with a background color like that of one of the colors 
in the pattern of the species in question (reddish orange, black, 
green, or some shade of brown) against which the white type 
used stands out. This use of color enhances an already attractive 
design for the species accounts.

The literature cited section includes 664 citations. These 
citations represent a broad range from pre-Linnaean 10th edition 
entries to 2015, the year before the book was published. This 
extensive coverage will be helpful to those workers interested in 
pursuing the background literature on the species included.

The next-to-the-last section of the book consists of six 
appendices. The first appendix is an interesting one, which 
consists of photographs of the type material of various taxa, 
not a feature usually seen in a book of this nature. The second 
appendix provides a listing of GenBank material used in the 
book. The third appendix includes a series of color photographs 
of various venomous snake mimics. The fourth appendix 
provides three pages of photographs of vegetation types, which 
is probably the least impressive of the illustrative material used. 
The fifth appendix includes an index to scientific and common 
names. Finally, the sixth appendix is a seven-page glossary of 
terms. The final pages of the book include photographs and 
biosketches of the three authors.

Jonathan Campbell’s assessment of the worth of this book is 
adequate, but it does not go far enough. Beyond his description, 
this book is a beautiful exemplification of the marriage that can 
be accomplished between science and art on the printed page. 
We are amazed that such a visually stunning and scientifically 
accurate work can be offered for the price of a dinner meal for 
two at a run-of-the-mill restaurant. This book deserves a place 
in the library of every Latin American herpetologist, as well as 
all herpetologists interested in the biology of venomous snakes. 
Probably, it should be in the library of any graphic designer or 
publisher who plans to work on the layout of any book dealing 
with any group of animals. The authors deserve heartfelt 
compliments for their production of this valuable, distinctive, 
and memorable piece of work.
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The Lost Species: Great Expeditions in the 
Collections of Natural History Museums
Christopher Kemp. 2017.  University of Chicago Press, Chicago, 
Illinois (www.press.uchicago.edu). 250 pp.  Hardcover and e-book. 
US $30.00. Hardcover: ISBN 978-0-226-38621-8, e-book: ISBN 978-0-
226-38635-5.

As author Christopher Kemp writes in 
the epilogue to The Lost Species, there are 
an estimated one billion natural history 
specimens in collections large and small 
in the United States, with perhaps another 
three billion worldwide. In the U.S., again, 
these are housed in ca. 1800 repositories, 
many of them small and poorly curated. 
Even in large institutions, collections are 
threatened by under-funding, neglect, 
discipline bias toward high technology 
approaches (Kemp has a few choice words 
for DNA barcoding), lack of taxonomists 
and preparators, war, and apathy by the 

public and parent institutions. He clearly feels that there is no 
substitute for a real object or specimen, and that images, no 

matter how great the resolution, will never replace the animal 
in a jar or the skeleton in its cabinet. This highly readable 
book is a plea for natural history museums in an era both of 
extinction and exciting discovery.

The Lost Species traces the discovery of new species not 
in the field, but in the quiet halls of museum collections. 
Sometimes the discoveries are the result of planned revisions 
of a taxonomic group, but often as not they result from 
serendipitous events, such as wondering what is in that old 
cabinet that no one has opened in decades (or centuries). 
So many historical collections are still not catalogued, and 
thus nothing is known about what they might contain. This 
problem seems to occur across taxa, as Kemp describes in 
25 short chapters covering vertebrate, invertebrate, fossil, 
and bio-archeological examples. Chapters describe both the 
discovery of the unknown species by a curious scientist, as well 
as historical information about how the specimen came to be 
in the museum. These are fascinating stories, likely familiar to 
taxonomists but eye-opening to others. 
 There are three chapters devoted to herpetology: Jim Han-
ken’s work on Thorius salamanders, David Blackburn’s work on 
African Arthroleptis frogs, and Hinrich Kaiser’s discovery of the 
gecko Cyrtodactylus celatus. No doubt, many other examples 
could have been included, but the author presents a balanced 
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approach to make the point that natural history museums are 
important and relevant to understanding biodiversity, and not 
just worthless repositories of old dead animals and plants. 
This theme is expanded upon in the short epilogue, perhaps 
the most important section of the book. As E. O. Wilson states 
on the book jacket, Kemp successfully presents the discovery 
of new species in natural history museums as science, history, 
and adventure. The epilogue should be read by every adminis-
trator overseeing a natural history collection. 

Turtles of the World: Annotated Checklist and 
Atlas of Taxonomy, Synonymy, Distribution, 
and Conservation Status (8th Ed.)
Turtle Taxonomy Working Group (A. G. J. Rhodin, J. B. Iverson, R. Bour, 
U. Fritz, A. Georges, H. B. Shaffer, and P. P. van Dijk). 2017. Chelonian 
Research Monographs, Number 7, Chelonian Research Foundation 
and Turtle Conservancy (https://www.turtleconservancy.org/store/
turtles-of-the-world). 292 pp. Softcover. US $39.00.  Free download 
available at: http://www.chelonian.org/.  ISBN: 978-1-5323-5561-5 
(softcover); 978-1-5323-5026-9 (online).

Turtles are among the most imperiled 
of vertebrates in the 21st century 
Anthropocene. This monograph covers all 
478 taxa (356 species, 122 subspecies) that 
are currently recognized worldwide, and 
includes information on both extant and 
recently extinct taxa. The introduction 
notes that 41.6% of modern chelonians 
are recognized as globally endangered, 
threatened or vulnerable by the IUCN. 
It provides a re-assessment by the IUCN 
Tortoise and Freshwater Turtle Specialist 
Group (TFTSG) of “unevaluated” species 

and updated assessments of previously evaluated species. The 
reassessment concludes that 52.2% of chelonians are endangered 
or threatened, with that number likely to increase as information 
becomes available for species currently “data deficient.”

The monograph begins with details of the methodologies used 
to assess taxonomic, systematic and conservation status. Especially 
relevant are the TTWG Guidelines for Taxonomic Changes 
that outline 10 points underlying a best practices approach 
to recognizing and accepting taxonomic changes. Taxonomic 
changes since the 7th Edition are noted, and additional paragraphs 
discuss distribution, GIS mapping, conservation status, and 
genetic pollution. The bulk of the book (pp. 24–217) is comprised 
of the species accounts. Each account includes common and 
scientific name, synonymy, color photo and distribution map 
(range-wide with dots for verified locations), and information on 
distribution (including introductions) and status (IUCN, TFTSG, 
CITES).  Species accounts are followed by color species richness 
maps by region (pp. 218–220), an extensively annotated checklist 
discussing taxonomic disagreements, controversies, and updates 
by species (pp. 221–234), a section identifying updates from 
previous checklists (pp. 234–257), and an extensive literature cited 
(pp. 257–292).  Anyone who has any interest in turtles should have 
a copy of this monograph.

The Box Turtle Connection: Building a Legacy
Ann Somers, Catherine E. Matthews, and Ashley A. LaVere. 2017. 
The Box Turtle Connection, University of North Carolina-Greensboro 
(https://boxturtle.uncg.edu/). 118 pp. > 50 color photographs. 
Available for free download at the web site. ISBN not provided.

From the Box Turtle Connection web 
site: “The Box Turtle Connection is a long-
term study on Box Turtles (Terrapene 
carolina) in North Carolina. Our purpose is 
to learn more about the status and trends 
in Box Turtle populations, identify threats, 
and develop strategies for long term 
conservation of the species. Volunteer 
lay-scientists who make a long-term 
commitment to the project and are willing 
to be trained in data collection become 
Project Leaders. Each Project Leader (PL) 
manages data collection at a specific site and often these are 
places where they work like state parks but also include private 
properties. Turtles are permanently marked and measured by 
the PLs and data is entered into a password-protected database 
managed by the North Carolina Wildlife Resources Commission. 
The database is available to interested parties who submit 
requests to the collaborative.  How long is long-term? We are 
hoping the project will outlive the youngest person in the project 
so that 100 years from now our turtles and their offspring will be 
educating the next generations of scientists, lay-scientists, and 
other folks who care about the natural world.”

This downloadable research manual contains eight chapters 
outlining the history and purposes of the project, threats to box 
turtles, considerations when starting a project, and detailed 
instructions, with color photos, of research techniques. The 
manual covers topics from finding a research site and turtles, to 
how to take data, data entry, quality control, and data storage, 
to photo documentation. Other chapters cover landowner 
relations and etiquette, and habitat management and creation 
(with mowing guidelines). There are seven appendices: three 
(A–C) cover examples of sampling/census data sheets, with one 
appendix each for sex determination (D), identification codes 
(E), and diagrams, handouts, and examples of downloadable 
infographics that are also available separately from the web site 
(F). The final appendix (G)—Identifying wellness and disease 
in box turtles by Sandy Barnett—is extremely helpful in that 
it provides color photos of various ailments and traumatic 
injuries found in box turtles, stresses the need for biosecurity 
(particularly with regard to ranavirus), and provides advice on 
treatment, prognosis, housing, and when to rely on professional 
veterinarians. The manual concludes with a glossary and an 
eight-page bibliography.

Although the manual is geared for a long-term, mostly citi-
zen-science audience, professional and non-professional turtle 
researchers and  naturalists, particularly beginning graduate stu-
dents, will find the advice and information valuable, regardless 
of the species under investigation.


