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This colorful and compact book by two 
of North America’s most eminent turtle 
biologists is a treat for anyone’s personal 
library—from academic biologists to back-
yard naturalists with an interest in turtles. 
The text is accessible, and the pages are 
beautifully laid-out with aesthetically pleas-
ing images and accompanying maps and 
key features of families and genera. When 

my review copy arrived in the mail, my 11-year-old daughter im-
mediately grabbed it to peruse the pages, exclaiming about the 
beautiful pictures that drew her into the text descriptions—evi-
dence of an effective hook!

The book begins with an Introduction that covers varied top-
ics including biodiversity, evolution and systematics, behavior 
(with separate sections on feeding and reproduction), anatomy 
and physiology, growth and longevity, distribution, and ecologi-
cal and cultural importance. The Introduction includes an espe-
cially informative high-level account of the fossil record of turtles 
and their phylogenetic relationships. The authors make it clear 
that turtle taxonomy is in flux, always changing as new molecular 
analyses and fossil evidence come to light. I enjoyed the statement 
that turtles are like “Goldilocks” when considering the habitats 
that they occupy—as someone who has done her fair share of ra-
dio telemetry studies of habitat selection by turtles, I can attest 
to individuals picking what is “just right.” The Introduction fin-
ishes with a section on conservation, a must topic for this group 
of animals, which are one of the most at risk of extinction glob-
ally. I appreciated the specific bits of information provided here 
(e.g., the death of Lonesome George) because they personalize the 
narrative to get the reader connected, but I think the conserva-
tion section could have included more generalized information 
emphasizing the threats to turtles, perhaps by allocating less page 
space to the map that shows locations of extinct turtles (only 5 
data points for a large space use).

The remainder and bulk of the book is dedicated to the family 
and genus accounts, covering aspects of the ecology and behav-
ior of all 14 extant families and 95 genera of sea turtles, tortoises 

and freshwater turtles. The pages are color-coded so that green 
indicates the family overview, and the following white pages give 
the genus overviews within that family. Each genus is given two 
facing pages which keeps the book organized and concise. I liked 
the overview of information (e.g., distribution, habitats, body size, 
lifespan) and map given at the bottom of the pages of each ge-
nus account, organized under a line separating this information 
from the main text, and using bold subheadings for quick refer-
ence. To keep the book at a reasonable size, the information in 
these accounts can only scratch the surface of what is known for 
most groups, and I commend the authors’ abilities to be judicious 
in picking and choosing which tidbits to include in the book—it 
would be a hard task! Highlighted were some of the unique fea-
tures of some groups, for example, the fact that we don’t know the 
sex determination mechanism for Claudius, and the unusual egg-
laying and incubation features of Chicken Turtles.

There were some missed opportunities for expanding the 
reader’s knowledge. For example, the authors included turtles 
as reptiles and stated, “…we will leave for academic consider-
ation the issue of how to shift public perception regarding the 
esoteric conundrum that birds should be incorporated into the 
Reptilia as ‘modern dinosaurs.’” I see here an outreach oppor-
tunity to begin a shift to mainstream the scientific evidence for 
the supported phylogenetic relationships, rather than relegat-
ing it to the confines of the ivory tower. I also wanted to know 
more about TSD—this is something that most people probably 
have no idea about, and the book does a great job of giving the 
basics (p. 35), but I wonder if more text could have been dedi-
cated to this “wow!” characteristic of many turtles. Similarly, 
the book somewhat discounts the growing evidence for audito-
ry communication in turtles. From a conservation perspective, 
people will care more about animals that have memorable and 
even weird attributes, so capitalizing on these unique physi-
ological and social aspects may have gone a long way to build 
empathy for turtles, which in turn would mean more people 
caring about protecting them (whether academics or lay per-
sons). The book includes some relatively complex terms that 
go undefined, but includes definitions of some more common 
terms, and this made me wonder about the target audience. 
For example, the words ‘homeostasis’ and ‘mucosa’ were used 
without explanation or definition (and were not listed in the 
Glossary), which might lead to some confusion and exclusion. 
These missed opportunities are just that; they are not necessar-
ily criticisms of the book.

The book finishes with Appendices that include a glossary, 
websites for various turtle conservation organizations (a great 
idea to include these!), resources (books and a handful of jour-
nal articles), and an index. The resources section is quite brief, 
perhaps overly so, but I appreciate that the intent was not to 
provide a detailed scientific publication akin to the encyclope-
dic and essential Turtles of the United States and Canada (Ernst 
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and Lovich 2009). The journal articles included were mostly of 
broad scope, so they were chosen well to support the content 
of the book.

Overall, I found the book to be informative and very at-
tractive. I look forward to sharing it with my daughter some 
more and using it as a resource in my senior-level Herpetology 
course.
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Studies of vipers and asps, including 
their venoms, have been important in Rus-
sia and the former USSR for a long period 
of time. In the Russian-language literature, 
venomous snakes have been addressed 
throughout the 20th Century. Examples in-
clude the monographs of Y. N. Pavlovsky 
(1923, 1931, 1942, 1950) and the volume 

by B. N. Orlov et al. (1990), Venomous Animals and Plants of the 
USSR. More recently, Russian scientists have conducted research 
on many species of venomous snakes at a number of serpentaria, 
and there have been a number of scientific groups specializing in 
the study of snake venoms. One of the most famous, apart from 
the Pavlovsky school, was the Barnaul school of Z. S. Barkagan 
that published several monographs and collections of articles. 
Kudryavtsev and Mamet (1998) had also previously published a 
brochure on venomous snakes in the former USSR. 

A recent Russian language herpetological monograph, 
Venomous Snakes of the World, published by Fiton XXI in 2021, 
has managed to attract the interest of a wide range of Russian 
and international readers. Its author is a well-known terrarium 
specialist and head of the herpetology department at the Moscow 
Zoo, Sergey V. Kudryavtsev (in the book, he is acknowledged as a 
“world-famous herpetologist”). Venomous Snakes of the World 
reflects Kudryavtsev’s almost half-century of experiences working 
with venomous snakes, many of which he observed during 
expeditions conducted throughout the former USSR, the Middle 
East, south and southeast Asia, Africa, America, Australia and New 
Zealand.

Venomous Snakes of the World is a comprehensive volume 
that includes 764 photographs and illustrations of snakes, their 
habitats, and many cultural heritage objects associated with them. 
The book can be used as a reference to the world’s venomous 
snakes, but the information must be used with caution because 

of many textural errors and inconsistencies. First off, readers 
should note that some of the photographs are not original, but 
were borrowed from other sources. For example, photographs of 
Caucasian vipers by N. L. Orlov and B. S. Tuniyev (pp. 42–46) were 
taken from the book Snakes of the Caucasus (Tuniyev et al. 2019, 
see Figs. 125, 134, 137, 140), although this is not reflected in the 
captions or otherwise indicated as the source of the images. The 
same applies to a number of other illustrations, for example, a map 
of the range of sea snakes (p. 279). Throughout the book, the author 
never acknowledges that photographs were sometimes taken 
from other publications and, indeed, none of the photographs are 
attributed to a photographer or source. However, the publishing 
house included the phrase “Photos and drawings provided by the 
author. In addition, the book uses images from Shutterstock.com” 
as a way to acknowledge that photos and illustrations may not be 
original or that they were not taken by the author.

The content of the book is as follows: “Human interest in 
snakes;” “Venomous snakes in reality” (i.e., venomous snakes: 
who they are and how many of them there are, the systematics 
of venomous snakes, the distribution of venomous snakes, the 
most toxic of venomous snakes); “Venomous snakes: threats 
and benefits;” “Venomous snakes of the world: by countries and 
continents” (i.e., geography and zoogeography, the venomous 
snakes of Russia, the venomous snakes of other parts of Europe, 
Asia, Africa, the Americas, Australia and Melanesia, sea snakes, 
a discussion of new species); “Bites of venomous snakes and 
protection from them” (i.e., snake venoms, bites of venomous 
snakes—clinical approaches and treatment, prevention of snake 
bites, measures of first aid and assisting bite victims); “Snakes in 
religions and cults, myths and folklore;” “Appendices” (including 
venomous snakes of the world [with a list of species by country], 
keys for determining the families of snakes in Russia, keys for 
determining the genera of the family Viperidae in Russia, and an 
identification key for taxa of the genus Gloydius that are common 
within the former USSR).

Approximately 630 species and subspecies are mentioned in 
the book. One can appreciate that there has never been a book 
similar in scope to Venomous Snakes in the Russian-language 
literature. However, it is difficult to give an exact number of 
snakes covered by the book because the same taxon can appear 
under different names, which is discussed in more detail below. 
Unfortunately, like many of the publisher’s books, Venomous 
Snakes has not been scientifically edited or reviewed. This has 
resulted in a large number of errors and inconsistencies. Below, I 
provide some illustrative examples.

The structure of the chapters and the use of nomenclature 
is not consistent throughout the book. For example, “Venomous 
Snakes of America” has a section entitled “Geographical 
Zoology” that is absent from the description for other regions. 
At the beginning of the section on the distribution of snakes, 
Kudryavtsev provides a zoogeographic map of the world 
(according to V. G. Geptner) with the statement that when 
compiling the text, reference would be made to the divisions 
based on this map. In fact, the map is superfluous since the 
general scheme for dividing land into regions of the world 
was based on continents, not zoogeographical regions. And 
finally, within the Appendices, a brief section on “new species” 
somewhat interrupts the logic of the narrative of the text. It would 
have been appropriate for the author to describe the history of 
the description of new taxa of venomous snakes. However, the 
inclusion of a separate section on how and why herpetologists 
continue to describe new taxa seems superfluous to me. This 
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information should have been placed in the descriptions of the 
genera and species complexes whose taxonomy is currently the 
focus of research.

The author writes that he used nomenclature from The Reptile 
Database (http://www.reptile-database.org/), but the taxonomy 
was clearly borrowed from different sources. Most likely, the iden-
tification atlas Amphibians and Reptiles of Russia served as a de-
scription of the domestic ophidiofauna (Dunaev and Orlova 2017; 
part of the text was taken almost verbatim from this source and 
the photograph of an Eastern Montpellier Snake by L. F. Mazanae-
va, p. 49). Probably for this reason, the shield-headed vipers are 
sometimes assigned to the genus Vipera and sometimes to Pelias 
(even within a single sentence), while in the index of Latin names 
we can find “Vipera = Pelias” and “eriwanensis = shemakhensis” (p. 
349) without any explanation. Readers perhaps can assume that 
the latter nomenclature is in reference to a paper by Kukushkin 
et al. (2012) on the systematic position of vipers from northeast 
Azerbaijan. In another example, two different Latin names are 
given for the Eastern Montpellier Snake, Malpolon monspessu-
lanus insignitus and M. insignitus fuscus (pp. 48, 347). There also 
are a number of nomenclature errors in the text, for example, the 
authors are incorrectly indicated in the description of Echis mul-
tisquamatus Ananjeva et al. 2004 (p. 74), and the author uses “sp. 
nov.” incorrectly (pp. 80, 90).

A number of unfortunate mistakes also were made when de-
scribing the distribution of snakes even within the former USSR: 
for Echis carinatus, the text states that “the range of this species, in 
addition to India, covers Pakistan, Sri Lanka, and some countries 
of the Middle East and Africa” (p. 22); the checklist of the fauna 
of Russia does not include Gloydius blomhoffii, although its pres-
ence in Kunashir was published in 2014 (Orlov et al. 2014). Only 
extremely abbreviated lists of species are presented in the appen-
dix “Venomous Snakes of the World (list of species by country).”

It is gratifying that the book contains brief biographical infor-
mation about the scientists after whom taxa were named. How-
ever, the information included is not consistent. For example, Leo 
J. Borkin was the only researcher mentioned as having a scientific 
degree (Ph.D.; p. 75). Can a reader conclude that none of the other 
persons had an advanced scientific degree? Birth and death dates 
are not always present, and information on some patronyms is 
omitted when it should have been included. It often remains a 
mystery on what basis the information was taken. For Alexander 
Strauch, for example, the text states that he is “a Russian zoologist, 
an ordinary academician of the St. Petersburg Academy of Sci-
ences (1879), an adjunct (1867), an extraordinary academician 
(1870), a real state councilor (1881)” (p. 86). Why this enumeration 
of titles, when it was possible to write that he was the first profes-
sional Russian herpetologist, director of the Zoological Museum 
of the Imperial Academy of Sciences, and author of fundamental 
publications on snakes of the Russian Empire? There are a num-
ber of errors as well; for example, Leo I. Khozatsky was made a 
member of the Paleontological Institute of the USSR Academy of 
Sciences (RAS) (p. 75) and the Guide by Pavel V. Terentiev and Ser-
gey A. Chernov was published in the USSR not three times (p. 63), 
but four (three in Russian and once in Ukrainian).

Perhaps the reason for the appearance of many annoying fac-
tual errors lies in the book’s rapid publication. Numerous typos 
can also be attributed to poor editing, such as the absence of ital-
ics in Latin titles, the appearance of capital letters in the middle 
of a sentence, the absence of commas, the use of different fonts, 
and so forth. Finding information also is not helped by erroneous 
page numbers in the index of Russian and Latin titles. Sacrific-

ing quality for rapid publication is a very dangerous approach in 
publishing, like working with a Levantine Viper or Black Mamba. 
Let us hope that the author and publisher will take this criticism 
into account when reprinting the book or in future editions. Care-
ful peer review and attention to editorial detail and consistency 
would have made this book a much more valuable contribution to 
Russians’ knowledge of venomous snakes.
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I like field guides and, like many 
(maybe most) herpetologists, have quite 
a few on my bookshelves, ready to be 
tossed into the car or backpack depending 
on destination and familiarity (or lack 
thereof) with the herpetofauna. However, 
as a long-time resident of Missouri, 
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I’m quite familiar with the state’s amphibians and reptiles. 
Consequently, I rely on a field guide mainly as a source of facts 
that go beyond the identification of an animal I might encounter 
in the field. So, while acknowledging that a field guide should 
first and foremost make possible the identification of species, I 
demand more than brief descriptions, maps, and pretty pictures 
(although, like most hardened “professionals,” I enjoy pictures 
that tell stories or provide new and interesting information). I 
expect current taxonomy, insights into natural history, and more 
than a passing mention of habitats and conservation status. I 
want a field guide to tell me why a given species is here and not 
there, in what kinds of situations (places and times) it is most 
likely to be encountered, how it responds to the myriad human-
mediated alterations of habitats, and, if not native, how it came 
to be in Missouri. In short, I expect the basics and I want all of the 
extras. So, how well does the long-awaited third edition measure 
up to my expectations?

The front matter begins with a standard table of contents 
in which the taxon accounts are arranged by class, order, and 
family with both scientific and common names. Although well 
laid out, I have a few quibbles regarding names. The common 
name given for the family Microhylidae is narrow-mouthed 
toads. Although this follows the list of standard common names 
for North American amphibians and reptiles (Crother 2017), 
most recent references refer to the microhylids as narrow-
mouthed frogs. Also, although the distinction between lizards 
and snakes is useful, the formal recognition of the suborders 
Sauria and Serpentes is rarely used today. Although this might 
date to Camp’s (1923:359) statement: “I cannot regard the 
Serpentes as anything but highly modified anguinomorphine 
lizards near the platynotid stock … especially since the many 
characters separating the lizards and true snakes are not much 
beyond the range of differences found among certain snake-like 
lizards,” it also contradicts the usage in Crother (2017) in which 
the headers of the lizard and snake sections are “Squamata (in 
part) – Lizards” (p. 38) and “Squamata (in part) – Snakes” (p. 59), 
respectively.

The table of contents is followed by dedications by each 
author and acknowledgments, which one colleague described as 
a list of pretty much every herpetologist in Missouri and some 
surrounding states. I do not see that statement as a negative, as 
the authors obviously have relied on the many resources (people 
and publications) available to them.

The text proper begins with an introduction in which the 
authors clearly define their intended audience (p. 1): “We hope 
this book will reduce negative attitudes and replace them with 
understanding, tolerance, and an appreciation of amphibians 
and reptiles as a natural part of outdoor Missouri.” Consequently, 
acknowledging that the general public (not the demanding 
professional herpetologist) is the target market, I had to ask 
myself if I was imposing inappropriate standards for this review. 
My conclusion was that I was not—on the assumption that the 
general public is an audience worthy of the same consideration 
and respect as the professional. That said, I have tempered some 
of my criticisms in light of the authors’ goal.

The introduction is followed by a brief history of Missouri 
herpetology, which emphasizes the contributions of Julius 
Hurter, Sr., Paul Anderson, and Tom R. Johnson, Missouri’s first 
state herpetologist and coauthor of this book. Also acknowledged 
is the Missouri Herpetological Association (mha.moherp.org), 
cofounded by Johnson in 1988, and the Missouri Herpetological 
Atlas Project (www.atlas.moherp.org), founded in 1997.

The next section addresses the natural divisions of Missouri 
(Mississippi Alluvial Basin, Osage Plains, Ozark Highlands, 
and Central Dissected Till Plains). A map showing the extent 
of each precedes brief accounts that include a photograph of 
representative habitat and a list of species associated with that 
division. Although I would have liked more detailed accounts of 
the divisions, the authors do provide citations that post-date the 
second edition of the guide.

An explanation of family and species accounts follows. 
This includes a brief overview of the layout and organization, 
a section on common and scientific names that notes that the 
names used follow Crother (2017), comments on descriptions, 
habits and habitats, breeding, subspecies, remarks, distribution, 
maps (with a referral to Powell et al. [2016] for distributions 
outside the confines of Missouri), and photographs.

Next comes the aforementioned checklist of species that 
occur in Missouri and illustrated dichotomous keys for the 
identification of species, each terminating with a reference to 
the page on which that species account begins. The keys work 
well but are limited to live animals in hand and have limited 
utility in identifying an animal in nature or, because of frequent 
references to color, preserved specimens or carcasses.

The bulk of the book is devoted to the taxonomic accounts. 
Those for classes, orders, and families are rather cursory, but do 
provide basic information regarding content and life history, 
and that on snakes addresses many of the myths that inevitably 
follow these creatures. The profusely illustrated species accounts 
are far more extensive. In addition to text sections (description, 
habits and habitat, breeding, subspecies [when applicable], and 
remarks [general information, threats and conservation status, 
comments on taxonomy], each includes a map of Missouri 
with the distribution shaded and dots marking counties where 
records exist and a legend that includes a brief description of 
the range beyond Missouri. Illustrations always include at least 
one photograph of an adult with an emphasis on identification. 
Multiple images of adults include variants, males and females in 
dimorphic species, subspecies (when applicable), individuals 
engaged in various behaviors (e.g., mating, defense, feeding), 
ventral views of turtle plastra and of some squamates, and close-
ups of diagnostic characters. Accounts of amphibians almost 
always include additional photographs of eggs or egg masses 
and larvae, those of reptiles sometimes include photographs 
of eggs and juveniles, and many frequently feature at least one 
photograph of typical habitat.

Four brief sections follow the taxonomic accounts. The first 
deals with non-native species. A brief overview describes some 
of the pathways by means of which alien species are introduced 
into areas outside their natural range, lists the many waifs 
that have been encountered in Missouri (noting that most do 
not survive the cold winter months), and clearly states that 
laws require confinement of non-native species “to prevent 
accidental releases and deter intentional releases” (p. 444). 
Following are accounts of the two species of non-native lizards 
that have become established in Missouri. The next section 
addresses species of possible occurrence, all of which have either 
been listed at one time as part of the Missouri herpetofauna or 
have populations with 25 miles of the state line. Omitted are 
five species of salamanders found across the Mississippi River 
in neighboring states on the assumptions that the river is an 
effective biogeographic barrier and suitable habitat is limited in 
Missouri. Each of the ten species that are addressed is illustrated 
with a photograph accompanied by a short note on why it might 
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occur in the state. The final section consists of guides to larval 
salamanders and anurans that are illustrated with line drawings 
(those of anurans with drawings of mouthparts), include brief 
descriptions, and some denote typical habitats.

Completing the volume is a glossary, literature cited, and an 
index. A map of Missouri with counties labeled is on the inside 
back cover, and the back cover is graced with a photograph of the 
authors and brief biographies.

So, how does this revised and expanded third edition 
compare to the second edition first published in 2000 and to 
field guides of other states? With the exception of the section on 
non-native species (none were known to be established in 2000), 
the organization of the two most recent editions is identical. 
However, the third edition is over 100 pages longer. Factors 
responsible for the extra length include the inclusion of eight 
additional species through either taxonomic changes (e.g., the 
Cajun Chorus Frog, Pseudacris fouquettei, was not described 
until 2008), new discoveries (e.g., Kirtland’s Snake [Clonophis 
kirtlandii] and Smooth Greensnake [Opheodrys vernalis] were 
considered species of possible occurrence in 2000, and the 
Dusty Hog-nosed Snake, [Heterodon gloydi] then considered a 
subspecies of H. nasicus, had not been recorded in Missouri), 
or the aforementioned establishment of non-native species. 
Additional factors include the sections on larval amphibians 
that have been extended to include all species in the state 
(the second edition provided descriptions only of “selected” 
species) and the section on species of possible occurrence has 
been expanded to include the American Alligator (Alligator 
mississippiensis), Eastern Fence Lizard (Sceloporus undulatus), 
Western Milksnake (Lampropeltis gentilis), and Gray Ratsnake 
(Pantherophis spiloides), several of which were not recognized 
as species in 2000. However, the most telling additions include 
additional information in nearly every species account and more 
photographs. I particularly like the additional images of multiple 
life stages, variants, and habitats—and, because I always like 
more photographs, in addition to the “portraits” that are so 
useful for identification, I would have liked even more depictions 
of animals in natural habitats.

How does the new edition compare to other state guides? 
Recognizing the authors’ goals and the target audience, it holds 
up very well. However, I have to admit that I really wanted to 
see more information, especially regarding relevant research in 
Missouri and neighboring states. Perhaps the first state guide 
that really dotted all of the i’s and crossed all of the t’s was the 
edited Amphibians and Reptiles of Georgia (Jensen et al. 2008), 
which set a new standard, exceeded only recently by Amphibians 
and Reptiles of Florida (Krysko et al. 2019) and the monumental 
Amphibians and Reptiles of Wisconsin (Kapfer and Brown 2022). 
A neutral arbiter would quickly and rightfully say that I’m 
comparing apples and oranges. The Missouri book, published by 
the Missouri Department of Conservation, was never intended 
to rival academic treatises published by university presses. That 
said, I strongly believe that the general public should never be 
underestimated and that a more scholarly approach would have 
been well received. However, reality rears its ugly head, and even 
I have to accept that the size and price of the Missouri book will 
reach a much broader spectrum of the public than the Georgia, 
Florida, and Wisconsin books.

I do have a few additional, mostly minor quibbles: 1) a 
recommendation in Crother (2017) that standard common names 
be treated as proper names and capitalized is inconsistently 
followed (used properly in headers, the checklist, and keys, 

but usually not in the text, figure captions, lists such as species 
associated with the natural divisions, and the index); 2) reflecting 
a shortcoming of Crother (2017), some names lack the quality 
of “uniqueness” (see Hedges et al. 2019). This essentially is an 
effort to avoid duplicate names in major regions of the world. For 
example, the common names of Lithobates clamitans (“Green 
Frog”) and Hyla cinerea (“Green Treefrog”) are descriptive but 
not unique (any number of frogs and treefrogs elsewhere in the 
world are green). The simple step of adding “North American” to 
those names would resolve the problem; 3) the species accounts 
of amphibians should include a reference to the pertinent page in 
the guides to larval forms (alternatively, the detailed descriptions 
of larvae should be integrated into the species accounts and/
or presented in the form of a key such as those used to identify 
adults); 4) to facilitate cross-references, when mentioning other 
species, both common and scientific names should be used 
(especially since the accounts are arranged alphabetically by 
scientific names) and/or references to the page on which that 
species account begins should be provided; and 5) because the 
term “specimen” usually refers to a preserved animal in a museum 
collection, it should not be applied to a live animal.

My concerns and minor quibbles aside, The Amphibians 
and Reptiles of Missouri is an outstanding, educational, and 
entertaining overview of Missouri’s herpetofauna. Profusely 
illustrated with drawings by Tom Johnson (including the rather 
spectacular color images on the cover) and photographs (mostly 
by the two authors), opening the book to any random page is 
likely to elicit a delightful response. Sufficiently detailed and 
documented to meet the needs of professionals (despite my 
possibly unreasonable desire for more) but adequately straight-
forward and not too technical to serve readers using it solely as a 
means of identifying species they encounter. This excellent guide 
is a must for the libraries of herpetologists and for the backpacks 
of naturalists fortunate enough to experience outdoor Missouri.
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One highlight of studying amphibians 
and reptiles in the northeastern United 
States, despite the relatively depauperate 
number of species in the region, is that 
because we have such small states, there 
is a richness of perspectives and lenses 

through which biologists examine local herpetofauna, their 
challenges, and conservation opportunities. The Conservation 
of Amphibians and Reptiles in Connecticut by Klemens et al. 
(2021) is a welcome addition to the resources available to local 
herpetologists and conservationists, offering novel applied 
conservation ideas relevant well beyond the state’s boundaries.

I had initially expected this book to be an update of Klemens’ 
indispensable 1993 book, Amphibians and Reptiles of Connecticut 
and Adjacent Regions (Klemens 1993), which I poured over while 
in graduate school in neighboring Massachusetts, and indeed 
the preface and title page describe this as a “revision” to that 
volume (referred to as Bulletin 112 in the new book). But the 
cover calls it a “companion,” which I think is a more accurate 
description. As noted in the introductory chapter, “mindful of 
space limitations,” the authors chose to focus on updates to 
distribution, threats, and conservation information rather than 
updating or repeating the depth of natural history information 
in the species accounts from the 1993 volume.

In the age of iNaturalist, when anyone can find a plethora of 
information about a species with a few clicks, and where there 
are many other, excellent descriptions of the herpetofauna in 
the Northeast (e.g., Hunter et al. 1999; Gibbs et al. 2007) and 
more broadly (e.g., Ernst and Lovich 2009; Ernst and Ernst 
2003; Dodd 2013), an applied take on the conservation of this 
group of species is a refreshing and necessary complement to 
the books in the region. We aren’t going to solve the biodiversity 
crisis via literature review; instead, we need bold ideas and 
action. Indeed, that is the true strength of this book; it outlines 
the threats facing amphibians and reptiles in Connecticut, and 
by extension, the northeastern United States, offers a new way 
to classify the amphibians and reptiles into guilds based on the 
conservation challenges before them, and then takes a deep 
dive into recommendations for both proactively and reactively 
conserving and managing for these species across multiple 
scales in a highly fragmented state.

However, the lack of recent, relevant research in the species 
accounts and other sections could be viewed as a missed 
opportunity. In Table 1 (p. viii), comparing conservation 
challenges in Connecticut between 1993 and 2020, the authors 

highlight that the lack of natural history information identified 
in 1993 is improving (this is, in fact, one of the few bright spots 
mentioned in Table 1); so why not include that new information 
in the book, particularly since a lot of research has been 
conducted on many of these species in the Northeast since 1993?

The book is organized into eight chapters: Chapter 1 
discusses the abiotic template of Connecticut and constraints 
that limit species distributions, including habitats. Chapter 2 
focuses on threats or “stressors” to amphibians and reptiles in 
the state. Chapter 3 groups species into “conservation guilds” 
and houses the species accounts. Chapters 4–7 detail the four 
conservation guilds, with recommended conservation actions 
for each, and Chapter 8 discusses the role of local government 
in conservation.

The discussion on biogeographical constraints of species 
ranges in Connecticut (Chapter 1) is a particularly strong element 
of the book. The unique features (e.g., traprock ridges, marble 
valleys, Hudson highlands, glacial lake beds) and gradients (e.g., 
elevation) that drive distributions in the state are well explained 
and illustrated. Other state-focused amphibian and reptile 
books also offer an “ecoregional” overview, but this Connecticut 
approach is particularly richly illustrated and informative with 
its full-color photos and diagrams.

Chapter 2 weaves quantitative data, robust information 
from the literature, and species examples into a comprehensive 
analysis of threats, explaining commonalities and nuanced 
differences across species. For example, the authors outline 
the way habitat fragmentation limits landscape porosity and 
similarly affects both vernal pool-dwelling amphibians and talus-
dwelling snakes, while also exploring how the trade and market 
for different species (i.e., food versus pet trade) affects species 
differently. This chapter provides a much more comprehensive 
and well-supported discussion beyond the typical litany of 
threats, and the authors present quantitative and trend data to 
great effect.

Also effective is the explanation of the synergistic effects of 
many of these threats, for instance, how fragmentation leaves 
species more vulnerable and less able to respond to climate 
change, which in turn increases rates of disease. The authors’ 
more than century of experience studying amphibians and 
reptiles in Connecticut is helpful here in noting how these 
threats have evolved over decades. For instance, species such as 
the Spiny Softshell, Red-eared Slider, and Italian Wall Lizard are 
now reproducing in the state, when they were not 20–30 years 
ago. 

The account of Connecticut amphibians and reptiles 
presented more holistically in the first two chapters invites less 
repetition and paves the way for the introduction of four novel 
conservation guilds of species proposed by the authors: A) 
species that occur in rare habitats, B) species that occur in early 
successional and edge habitats, C) species that rely on habitat 
mosaics, and D) species with delayed sexual maturity. These 
guilds are further detailed in Chapters 4–7 and used as a basis for 
conservation recommendations throughout the rest of the book.

The species distribution maps in Chapter 3 (and maps 
throughout) are clear and clean, each showing the most relevant 
information for the species’ distribution: glacial lakes for the 
Northern Leopard Frog (Rana pipiens), marble bedrock for the 
Bog Turtle (Glyptemys muhlenbergii), elevation for the Spotted 
Turtle (Clemmys guttata). As informative as the maps are, I was 
surprised by the inclusion of specific locality data for species of 
concern. Point information, even if presented as large circles, 
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can be a boon for poachers, although the use of larger squares 
for the rarest species (e.g., Bog Turtle) helps address this. In 
the introductory material, the authors explain that due to this 
concern and given conversations with peer-reviewers, they 
modified the location information for the threatened turtle 
species in the maps. I particularly appreciated the collaborative 
decision-making and detailed discussion around this point. 
The authors also discussed the myriad other strengths and 
weaknesses of mapping locality data (p. xviii), including 
that additional, new records for some species may be due to 
“heightened public interest” not range expansion, that location 
data are fraught with errors, and that occurrences represent 
single individuals and not necessarily populations.

Chapter 8 explains the regulatory framework (or lack
thereof) for protection of Connecticut’s biodiversity in the 
detailed way only a group of authors with so much experience 
could. But the focus in this federal/state level conservation 
section is on reactive conservation measures: on land use 
conversion and permitting, without noting regional efforts 
underway for proactive conservation. For instance, the 
Northeast Partners for Amphibian and Reptile Conservation 
(NEPARC; www.northeastparc.org) was only mentioned in 
passing for a single educational product (“Don’t take them 
home”) while the many, proactive regional conservation efforts 
that have grown out of that organization were not mentioned, 
including the Collaborative to Combat the Illegal Trade in Turtles 
(CCITT) and working groups focused on emerging disease, 
vernal pools, and specific species planning efforts. For example, 
the authors suggest that one way to conserve landscape-scale 
habitat mosaics could be designating Primary Herpetological 
Conservation Areas (PHCAs) within Connecticut. This proposal 
sounds reminiscent of the Priority Amphibian and Reptile 
Conservation Areas (PARCA) idea, which was not mentioned, 
nor were the many Northeast Association of Fish and Wildlife 
Agencies (NEAFWA) Regional Conservation Needs (RCN; 
www.rcngrants.org/project-final-reports) efforts at the multi-
state level. It’s unclear whether this was an oversight, lack 
of awareness, or whether the authors view these efforts as 
not relevant for conservation at the state level. If the latter, a 
discussion of how such projects might be improved may have 
been instructive to increase their effectiveness going forward.

On the more local level, the authors’ list of 12 strategies to 
promote better land-use decisions is an important recognition 
that the major drivers of species loss in southern New England 
(habitat loss and fragmentation) are really land use change and 
planning issues and highly urbanized states like Connecticut 
(and other northeastern states) need to use a variety of tools to 
stem habitat loss and conserve biodiversity. The idea that low-
impact conservation designs should be the default model of 
development and more typical “sprawl” development should 
require special permitting is particularly thought provoking.

Overall, I was heartened by the center-stage role that applied 
conservation plays in this book and grateful that the authors 
took that approach (to add to the conservation effectiveness 
of this book, proceeds will support amphibian and reptile 
conservation via the Connecticut Nonharvested Wildlife Fund). 
To solve today’s biodiversity crisis, we need to continue these 
conversations and explore ideas and practical applications like 
those presented in this book. I will certainly be using many of 
their recommendations in my work going forward, and I’m 
hopeful that others will, too.

liTeraTure ciTed

dodd Jr., c. k. 2013. Frogs of the United States and Canada, 2-vol. set. 
Johns Hopkins University Press, Baltimore, Maryland. 1032 pp.

ernsT, c. h., and e. M. ernsT. 2003. Snakes of the United States and 
Canada. Smithsonian Books, Washington, D.C. 680 pp.

———, and J. e. lovich. 2009. Turtles of the United States and Canada. 
Johns Hopkins University Press, Baltimore, Maryland. 840 pp.

gibbs, J. p., a. r. breisch, p. k. ducey, and g. Johnson. 2007. The Am-
phibians and Reptiles of New York State: Identification, Natural 
history, and Conservation. Oxford University Press, Oxford, UK. 
504 pp.

hunTer Jr., M., a. J. k. calhoun, and M. Mccollough (eds.). 1999. 
Maine Amphibians and Reptiles. The University Press of Maine, 
Orono, Maine. 252 pp.

kleMens, M. W. 1993. Amphibians and Reptiles of Connecticut and 
Adjacent Regions. State Geological and Natural History Survey of 
Connecticut, Bulletin 112. 318 pp.

Herpetological Review, 2022, 53(3), 531–532.
© 2022 by Society for the Study of Amphibians and Reptiles

A Field Guide to the Reptiles of Oman
Salvador Carranza, Johannes Els, and Bernat Burriel-Carranza (eds.). 
2021. Consejo Superior de Investigaciones Científicas, Madrid, Spain. 
223 pp. 350 photos, 104 illustrations, 130 maps. eBook (available for 
free download at: http://libros.csic.es/product_info.php?products_
id=1558&language=en). ISBN: 978-84-00-10876-2; e-ISBN: 978-84-00-
10877-9. 

ADEL A. IBRAHIM
Department of Zoology, Faculty of Science,
Suez University, Suez 43527, Egypt;
e-mail: dolaibrahim@yahoo.com

I feel impressed when I am asked to 
review a book such as a field guide for 
reptiles in a particular region. A Field Guide 
to the Reptiles of Oman is one of the most 
interesting books I have ever read. Oman 
is located on the southeastern edge of the 
Arabian Peninsula bordering the Arabian 
Sea and the Gulf of Oman. It covers an area of ca. 310,000 km². 
I think any addition to the reptile dataset in Oman would be of 
great value. In fact, the present work adds much information to 
knowledge of the status of Oman reptiles. Therefore, it represents 
a crucial step to better understanding Oman’s reptile species. The 
scientific knowledge summarized in this book also contributes 
to the delivery of the provincial baseline database.

The bulk of the volume is dedicated to individual accounts 
that consist of 111 reptile species: 96 terrestrial (75 lizards, 21 
snakes), and 15 marine (10 sea snakes and 5 marine turtles). In 
addition, three lizards and one snake are listed as unidentified. 
The terrestrial reptiles are classified into six main groups. 
Information for each species is provided on one page and includes 
their identification, distribution, and natural history. Each page 
includes four main sections: a general and detailed illustration 
of the species using color photographs; descriptive text; a 
distribution map; and a brief summary of the main characteristics 
of the species such as its types of activity, maximum recorded 
length, classification as endemic, native, introduced, or invasive, 
IUCN conservation category, and elevation range for terrestrial 
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species. For snakes, the information also notes whether they are 
venomous and thus dangerous to humans.

The guide provides an updated account of the systematics, 
diversity, and distribution of Oman reptiles. The identification 
keys are generally easy to follow and allow identification up to the 
genus and occasionally to the species level. Some keys are easily 
used in practice, such as those for the species in the lizard genera 
Hemidactylus and Asaccus and those for the sea snakes in the ge-
nus Hydrophis. However, identification keys for some species are 
lacking. For example, there are omissions in the keys for the lizard 
genera Mesalina, Phrynocephalus, and Uromastyx, and in the keys 
for some species in the snake family Colubridae. I would recom-
mend that identification keys for all species in this guide should 
be included in future editions, even if only two species within a ge-
nus are found within the country. This would allow the researcher 
or even the amateur to identify species more easily. Tabular keys 
for identification have been widely replaced with computer-gen-
erated ones. Keys in any forthcoming editions may well be revised 
into their computer-generated counterparts.

The distribution of species in Oman is carefully outlined in the 
book and provides the reader with a good understanding of where 
the species occur within the country. The compiled distribution 
maps of all species at the end of the book are excellent and a great 
asset.

As a specialist, I would have liked to know the source of the data 
in the natural history section for each reptile species discussed in 
the book. Are these data the results of the authors’ work during 
their 16 years of research? If so, why did they not mention that? If 
not, it would have been beneficial to include a more comprehen-
sive list of related references to give the reader an opportunity to 
search and read, to refine knowledge regarding the species’ natu-
ral history, and to give the reader a chance to examine the original 
source of information. In addition, some sentences are stated too 
generally in this section, such as “females lay eggs,” without more 
precise information that would have been much more useful.

A plethora of stunning illustrations for the reptile species are 
included in this guide. These illustrations are of great importance 
and help the reader to quickly identify key characters of the spe-
cies. The photographs throughout the volume are one of my fa-
vorite parts. For each of the 111 species, 1–3 nice photographs are 
included. Most of the photographs are of high resolution. I assure 
the reader that these photos guide the user to identify species 
easily, possibly from the first glance of the animal in the field. For 
example, the photos for Pristurus species are a very good guide, 
as they can be used for identification even in the absence of iden-
tification keys.

This edition includes important recent research, including 
new advances in molecular genetics. A list of reference citations 
for new species of Oman reptiles described in the 21st century is 
included along with selected references and book titles. Numer-
ous appropriate references to Arabia should be added, especially 
those on the reptiles of Saudi Arabia (e.g., Alshammari et al. 2015, 
2017, 2020; Ibrahim and Busais 2016). References to the biology of 
species such as Cyrtopodion scabrum should also be listed (e.g., 
Ibrahim 2013).

The guide concludes with a 5-page glossary and selected refer-
ences for further reading. The glossary is extremely helpful. This 
English edition is easy to understand because it is written in sim-
ple language that is easy for those for whom English is not native 
to understand.

This book draws on the research experience and fieldwork 
conducted by the authors. It pays attention to the beauty, biodi-

versity and species richness in Oman and stresses the importance 
of environmental conservation and ecosystem functioning by 
studying reptile patterns of species richness, ecology, and conser-
vation.

All that being said, I would not consider this volume to be a 
comprehensive source of all existing knowledge pertaining to the 
reptiles of Oman, but rather an excellent guide for researchers in 
their fieldwork. The ebook is easily portable into the field and 
designed—at a large scale—for the identification of species 
by amateur naturalists, the general public, and professional 
biologists alike. However, much work remains to be carried out, 
especially on the unidentified species in Oman.

I thoroughly welcome the publication of this magnificent 
volume on the reptiles of the Sultanate of Oman, as it is 
decidedly much needed and adds a great deal of useful and novel 
knowledge to the information currently available on the biology 
of the country.
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The first thing that comes to my 
mind when I think of Patagonia is the 
vastness of this region, encompassing 
more than 1 million km2. This land was 
once populated by gigantic dinosaurs (if 
you live in the United States and want to 
feel insignificant, I recommend paying a 
visit to the American Museum of Natural 
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History or the Field Museum and stand by a mounted skeleton 
of Patagotitan myorum) and early Europeans claimed that it was 
populated by Patagones, a race of humans of enormous stature. 
Patagonia is also the land of gauchos, known for their stories of 
strength, solitude, and simplicity, and it also is the place where 
many amazing researchers choose to live, Mariana Morando and 
Luciano Avila included. Mariana and Luciano are well known for 
their research on iguanian lizards of the family Liolaemidae, a 
group of stout lizards, roughly equivalent to the North American 
Sceloporus, and the geckos (locally referred to as chelcos) that 
inhabit the southern part of South America (the world’s coolest 
geckos).

This edited book of 432 pages and 14 chapters includes the 
contributions of 35 researchers, the majority from Argentina 
and Chile plus two from the United States. The book price is 
high considering the quality of the paper used to print it. Also, 
considering the unfavorable dollar exchange rates, it is probably 
nearly impossible for researchers from Argentina and Chile, who 
would use it the most, to purchase the book, so it helps that every 
author got a free copy and a PDF.

The book foreword is written by Jack Sites, who was their 
postdoctoral advisor and knew both them and the lizards. The 
most surprising thing in the foreword is the statement that 
Luciano is an introvert. I think that maybe this was just the 
impression given by all Latin-American students when they are 
not confident in English; Luciano is certainly an extrovert in 
Spanish.

The preface was written by the editors in a very entertaining 
manner, describing the path they followed to become the 
researchers they are. After a failed attempt to become an 
ornithologist, Luciano started to study lizards and, in my opinion, 
this was a very fortunate occasion for Argentinian herpetology. 
I enjoyed learning about Luciano’s interaction with the famous 
Italian herpetologist José Miguel Cei and how he started 
discovering new species that were not listed in Cei’s monographs 
(Cei 1986, 1993). Skeptical Luciano could not believe that some 
of these mysterious species he was finding, sometimes just a 
few kilometers from his alma mater, could be new species. In 
the case of Mariana, she was determined to study the genetics 
of Liolaemus lizards, although at that time, obtaining molecular 
data in Argentina was very difficult and she had to work on 
cytogenetics. After reading the detailed preface, it is clear that 
this couple was very determined to pursue a common goal from 
two different angles; their story started with a lot of hardships 
but resulted in successful careers that have influenced many 
researchers in subsequent generations.

Chapter 1 by Jorge D. Williams et al. is an enjoyable and 
concise account of 304 years of history of lizard studies in 
Patagonia. It covers the main players, starting mainly with 
European researchers, some of them world famous (including 
Charles Darwin), and transitions to the modern situation 
dominated by native researchers from Chile and Argentina. This 
chapter is well illustrated and includes nine multipaneled figures 
that portray influential lizard researchers from Patagonia, and 
photos of relevant species.

Chapter 2 by Juana Aigo et al. explores the relationship 
between lizards and people. Generally, the perception of lizards 
is more positive than that of snakes, although some people in 
Patagonia see lizards, especially the matuasto, in a negative light, 
in part motivated by their common reaction of biting if disturbed. 
The lizard-human relationship in Patagonia is very ancient, as 
documented by paintings in Cueva de las Manos (a UNESCO 

World Heritage Site). This contribution takes important steps 
towards the conservation of lizards, especially by categorizing 
the status of several species collectively known as matuastos, 
and by proposing means to improve the perception of lizards by 
Patagonian inhabitants. 

Chapter 3 by Fernando Raúl Coronato describes the unique 
climatological conditions of Patagonia. Its area, latitude, winds, 
moisture, and low temperatures makes some areas of Patagonia 
unlike other regions of the world. The Patagonian climate sets 
the environmental conditions for its unique lizard diversity.

Chapter 4 by Pablo José Bouza and Andrés Bilmes likewise 
focuses on abiotic factors, in this case geological aspects and 
how this determines the diversity of landscapes. The authors 
describe nine different regions of Argentinean and Chilean 
Patagonia, including the insular area of the Falkland Islands (Islas 
Malvinas Plateau). This chapter is well illustrated with maps and 
astonishing pictures of landscapes with rock formations.

Chapter 5 by Alejandro Jorge Bisigato and Mónica Beatriz 
Bertiller is on the vegetation of Patagonia and describes the 
region’s major phytogeographic provinces, which include 
temperate forests, steppes, moorlands, and shrublands. The 
chapter goes beyond the descriptive aspects and mentions 
anthropogenic factors affecting these habitats, including the 
presence of cattle and mining activities (gas and oil). The 
authors also mention how this heterogenous habitat that favors 
the presence of lizards is subject to multiple threats, including 
global warming and human activities. The chapter ends with a 
comprehensive list of Patagonian plant species.

Chapter 6 by Adriana María Albino is about fossil lizards 
from Patagonia. In this chapter, the history of Patagonian lizards 
is described, starting with fossils attributed to Iguania from the 
Late Cretaceous, which documents the persistence of this clade 
in Patagonia. This chapter provides a complete catalog of fossils 
recovered from 10 fossil sites. Ideas about the origin and evolution 
of lizards based on fossil remains of iguanians, scincomorphs, 
and teiids are also discussed. Among the illustrations is a 
photograph of a nearly complete skull of a Miocene Callopistes 
(Teiidae) and some fragmentary tooth-bearing bones from a 
putative Iguanian from the Miocene. 

Chapter 7 by Luciano J. Avila et al. is a valuable chapter 
on the taxonomic diversity of Patagonian lizards. Patagonia 
has low representation of higher-level groups (Iguania, 
Gekkota, Amphisbaenia, and Teiidae), although some of these 
lineages exhibit high speciation rates (e.g., Liolaemus) and 
wide distribution ranges (Homonota and Amphisbaena). This 
chapter upgrades the previous pioneering taxonomic account 
for Patagonia (Cei 1986). Subsequent research in Patagonia 
has almost tripled the number of described species of lizards, 
many of them described by local researchers from Chile and 
Argentina. The chapter includes an updated species list, plenty 
of color photos of live specimens, and distribution data, making 
this chapter a required reference for the ongoing and dynamic 
research on lizards from Patagonia.

Chapter 8 by Ignacio Minoli et al. is on the biogeography, 
ecology, and spatial patterns of Patagonian lizards. The 
physiography and phytogeography of this region (described in 
Chapters 4, 5) comes in very handy to understand this chapter. 
In this chapter, the authors use a vast amount of georeferenced 
data on Patagonian lizards and describe spatial richness using 
variables of latitude and altitude. Also using vegetation data, the 
authors explore diversity and evenness to describe vegetation 
units. Altitudinal ranges are compared between Patagonian 
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endemics and those species distributed marginally in Patagonia. 
The researchers also compare members of the Liolaemidae, 
discovering contrasting elevational patterns. The one limitation 
I found reading this chapter is that the small font size used in 
several plots and graphs are nearly impossible to make sense of, 
even with reading glasses.

Chapter 9 by Mariana Morando et al. summarizes the results 
of nearly 20 years of work. Although new species were being 
detected using morphological comparisons, even more lineages 
were detected with the first phylogeographic analyses of the 
genus Liolaemus, in part due to the application of the molecular 
techniques that Mariana dreamt about. The 21st Century has 
been characterized by increased activity on the taxonomy of the 
Liolaemidae. The number of recognized species in the genus 
Liolaemus increased from 215 in the year 2000 to 287 species 
in 2022 (Uetz et al. 2022). This high rate of discovery of new 
species has resulted from the efforts of many Argentinean and 
Chilean researchers, but it was initiated by the early molecular 
analyses of Mariana and Luciano using mitochondrial DNA, as 
well as other researchers integrating data from several sources 
(e.g., Fernando Lobo and Cristian Abdala’s work on morphology 
and morphometrics). This chapter details a progression of 
analytical approaches that started with analyses based on 
mtDNA, comparative biogeographic analyses using hypotheses 
based on rodents and plants in comparison with lizards, to multi 
locus analyses implementing species delimitation methods. The 
bulk of information gathered in previous years also has served to 
detect several events of introgression, a process so frequent that 
it is now known in every Liolaemus group.

Chapter 10 by Pedro F. Victoriano examines the 
phylogeography of the Chilean Patagonian lizards. In this 
chapter, the author describes the high genetic variability and 
complex geographic distributions of Chilean Liolaemus lizards; 
rivers and mountain ranges are proposed as physical barriers. 
This chapter also provides a solid background to understand the 
phylogeography of lizards in Chile, describing current Chilean 
physiography and climatic gradients, as well as considering past 
glacial events and their effects on lizard populations. This chapter 
is rich in data, analyses, and mind-blowing graphs. In addition 
to historical biography, it includes sections on comparative 
phylogeography of sympatric lizard species and conservation.

Chapter 11 by Juan Carlos Acosta et al. deals with the ecology 
of Patagonian lizards, a topic that the authors recognize is 
very poorly known. This revision is very complete, describing 
spatial, temporal, and trophic resources. The chapter goes 
a little bit further and includes a wide diversity of topics such 
as interactions (intra- and inter-specific), predation, seed 
dispersal, parasitism, behavior, and resource partitioning. 
The photographs are amazing, including Liolaemus lizards in 
different habitats (including sand swimmers!). This chapter 
is a rich source of information and includes detailed data on 
prey items and parasites—a fundamental chapter for someone 
interested in the ecology of Patagonian lizards.

Chapter 12 by Jorgelina M. Boretto et al. is an extensive review 
of reproductive biology of three genera of lizards inhabiting 
harsh cold environments in southern latitudes. In this chapter, 
they describe a series of reproductive adaptations linked to 
extreme environmental temperatures. The authors provide 
data on reproductive cycles of lizards living south of the 39th 
Parallel: chronology of reproductive cycles, skeletochronology, 
age of sexual maturity, longevity, and reproductive frequency. In 
addition to physiological adaptations, cold-adapted lizards from 

Patagonia exhibit a diversity of behaviors, including parental care 
to assist the youngsters, illustrated here by photos of a female 
Phymaturus spectabilis carrying her offspring on her back. The 
conditions are certainly unique in southern Patagonia; only 
Tasmania and New Zealand have habitats with lizards at these 
latitudes, and neither of these areas have such an extensive area 
or such elevational extremes, so the environmental conditions 
are exceptional.

Chapter 13 by Nora R. Ibargüengoytía et al. explores how 
extraordinary environmental disturbances such as volcanic 
eruptions, temperature increments due to damage to the ozone 
layer, and global warming impact the behavior and physiology 
of lizard populations. The authors explore a mixture of variables 
to relate them to the ecophysiology of Patagonian lizards. They 
also predict the effects that global warming will have on existing 
populations, especially as lizards would be forced to spend more 
time in retreat sites. I enjoyed this chapter. The authors use 
contemporary evidence of volcanic eruptions (e.g., the volcanic 
complex Puyehue-Cordón Caulle) and geological evidence to 
infer the challenges faced by Patagonia lizard lineages since their 
origin.

Finally, once we learn about Patagonia, its geological 
structure, vegetation, geological history, biodiverse lizard fauna, 
complex biogeographical history, and unique adaptations to 
extreme adaptations to harsh conditions, Chapter 14 by Federico 
Pablo Kacoliris et al. reminds us that Patagonian lizards are also 
facing the same threats and decline as the rest of the global biota. 
Today, one third of the Patagonian lizard species are listed on the 
IUCN Red List in one of the threatened categories.

The subtitle of the book refers to the “Reptiles at the End of the 
World.” To me, phrases like this, commonly applied to Patagonia, 
give an almost apocalyptical impression (e.g., in Tierra del Fuego 
National Park, at the southernmost tip of Argentina, sits the “Post 
Office at the End of the World”). Let’s hope that the end of world 
applies only in its geographical connotation, and that future 
researchers can use this book as a road map for the benefit of 
Patagonian lizards and other species in this wonderful and vast 
region of the world.
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Recent years have yielded an abundance 
of scientific papers on crocodylians and 
some major book-length works. These 
books include Grigg and Kirshner’s (2015) 
Biology and Evolution of Crocodylians (a 
672-page tome), Vliet’s (2020) Alligators: The 

Illustrated Guide to Their Biology, Behavior, and Conservation, and 
the edited volume American Alligators: Habitats, Behaviors, and 
Threats (Henke and Eversole 2018). These books are impressive 
works of scholarship, being up-to-date and comprehensive in 
scope. Under the circumstances, a new book such as Valentine 
Lance’s Reproductive Biology of the Crocodylia understandably 
exhibits some overlap. Nevertheless, the latter book offers a 
contribution that scientists, teachers, students, and conservation 
biologists may find useful, though its utility is diminished 
by problems outlined below. As an author, Lance drew upon 
more than 40 years of research experience on crocodylians and 
chelonians, a time frame in which he has held positions at the 
Graduate School of Public Health at San Diego State University 
and at the San Diego Zoo.

Among features that distinguish Reproductive Biology of the 
Crocodylia from other recent books is its focus on reproduction. 
Likewise, unlike works that limit their scope to the American 
Alligator (e.g., Hayes 2016; Henke and Eversole 2018; Vliet 2020), 
Lance’s book considers species throughout the order Crocodylia. 
The author draws on his own experiences, starting with his first 
alligator encounter (at the Rockefeller Wildlife Refuge in Louisiana 
in 1969), when he found himself “intimidated by the sheer size 
of the animal.” He likewise confesses to an embarrassing (but 
understandable) error made during his first alligator dissection; he 
sought to harvest a pancreas for a colleague but mistakenly took 
the abdominal fat body instead. In drawing on such experiences, 
the author’s account is a more personal account than allowable in 
review articles in the primary literature.

While reflecting the general topic of reproduction, the 
coverage of the book is broad. It begins with a brief chapter on 
phylogeny and fossil history, recognizing 23 extant species 
(similar to the current Reptile Database [Uetz et al. 2022]). The 
second chapter traces the historical growth of western knowledge 
about crocodylians, from ancient Greece through the European 
Renaissance, and during the growth of scientific investigation in 
the 17th through 19th centuries. The chapter is erudite and shows a 
broad knowledge of scientific history.

Chapter 3 is titled “Life History and Ecology” but contains 
little information on these topics. Instead, its focus is on unusual 
features (“oddities”) of crocodilians, such as the aforementioned 
“fat body,” peritoneal canals, tracheal shape, and lack of a pineal 

gland. Biologists may wonder at the choice of such obscure features 
in lieu of functionally important aspects like the secondary palate, 
the four-chambered heart and circulatory shunt, or for that 
matter, reproductive specializations. Another odd feature of the 
chapter is its survey of non-reproductive hormones (of the heart, 
thyroid, pancreas, parathyroid, and adrenal gland). For example, 
nearly two pages are devoted to levels of the thyroid hormones T3 
and T4 found by researchers in various species. The equivalent of 
another full page is given over to photographs of the thyroid gland, 
one showing an alligator gland in situ and the other, an excised 
caiman thyroid. Such features, like the afore-mentioned oddities, 
are peculiar tangents and an unexpected use of the limited page 
space for a book on reproduction.

Subsequent book chapters are devoted to the core of the 
subject matter. They successively explore the following topics: 
growth and sexual maturity (Chapter 4); anatomy of the male 
reproductive tract (Chapter 5, consisting of six pages); the male 
reproductive cycle (Chapter 6, with five pages); the female tract 
(Chapter 7, with six pages), and the female reproductive cycle, 
including courtship and nesting (Chapter 8, with 14 pages). 
Chapter lengths are mentioned here because chapters can be 
purchased individually at a high price (see below). These chapters 
offer serviceable accounts of these topics and are accompanied 
by color photographs, tables, and graphs. Understandably, much 
of their focus is on Alligator mississippiensis, though crocodile 
and caiman species are mentioned where literature sources 
were available. Chapter 9 covers sex determination (in 5 pages), 
while the remaining chapters focus on captive breeding and 
farming (Chapter 10), and in two very brief chapters (2.5 pages), 
environmental contamination (Chapter 11) and conservation 
(Chapter 12).

Notwithstanding the orientation and scope of the book, it 
exhibits a number of problems of a variety of types. One category 
of problems reflects how scientific information has been selected, 
interpreted, and communicated by the author. The other category 
reflects errors of presentation, composition, and organization that 
diminish the book’s usefulness to readers.

Regarding the first category of issues, one striking error relates 
to oviduct structure and function. In squamates and chelonians, 
a single oviduct region deposits the fibrous and calcareous 
portions of the shell. In birds, however, these functions are 
performed sequentially in separate oviduct regions. Several years 
ago, an important study showed that alligators are like birds in 
accomplishing these functions in separate, specialized oviduct 
regions (Palmer and Guillette 1992). The finding was significant, 
since the shared features of crocodylians and birds may reflect 
an “archosaurian” mode of oviparity that was shared by extinct 
dinosaurs. The book overlooks this major study, asserting that 
crocodylians do not have separate and distinct oviduct regions to 
perform these functions. It thereby misses the chance to highlight 
an important functional and evolutionary issue.

Throughout the book, the author draws on unpublished 
information from his own studies. Original data are presented 
in graphic form, but without basic statistical analysis such as 
peer-reviewed journals require. For example, Figure 4.1 (p. 56) 
contains bar graphs of testosterone levels in immature male 
alligators shown over a 12-month span for each of five size classes. 
These five graphs are verbally compared to testosterone levels in 
adults (via Figure 4.2). The text concludes that the overall pattern 
is “similar” in all of the animals, despite differences in age and 
hormone levels. In absence of any data analysis, no information 
is offered on which values were statistically significant and which 
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were similar. After all, the graphs contain standard deviations that 
overlap broadly (or are they standard error bars? The reader is 
never told). Other graphs of unanalyzed data show body length vs 
testis mass (Fig. 4.3), testis mass vs. months of the year (Fig. 6.3), 
and hormone levels in female alligators (Fig. 8.3).

Another questionable interpretation relates to the pattern 
of sperm cell development in alligators. As is well known, 
spermatogenesis in anamniotes is fundamentally different from 
that of birds and mammals. In an extensive series of papers, 
Kevin Gribbins has demonstrated that the pattern found in 
extant reptiles—alligators included—is a modified version of the 
anamniote pattern, and contrasts markedly with that of birds 
and mammals (e.g., Gribbins 2011; Gribbins et al. 2006, 2008, 
2011). Lance (p. 69) challenges this conclusion, arguing that 
the pattern in crocodilians is probably more like that of birds 
than of anamniotes. As documentation, he compares a single 
histological image of a chicken testis and that of an alligator, 
asserting “I doubt that any expert could tell them apart”—albeit 
with low magnification images that do not address the issues. 
In a subsequent chapter (p. 74), the author doubles down on his 
challenge on the grounds that Gribbins’ interpretation “does not 
make much sense to me given the evolutionary history of the two 
groups.” The challenge is both surprising and unfair, given that no 
contrary evidence is provided. Further, the author’s assumption 
that alligators would share an avian pattern casts doubt on his 
approach to evolutionary interpretation. While crocodilians do 
share some derived reproductive features with birds, in other 
regards they have retained ancestral features of (non-avian) 
reptiles (see Blackburn et al. 2021; Starck et al. 2021).

The second broad category of problems in the book has to do 
with content, composition, and organization. Problems include 
tables that are missing or mistakenly included; duplicated text, 
tables, and figures; poor quality illustrations; inadequate figure 
legends; and missing literature references.

For example, according to the text, Table 3.1 (on p. 46) lists 
hormones of the brain and gut. Instead, it shows data from a study 
of growth in body size of alligators. That same table is duplicated 
in the next chapter as Table 4.1, where it is more appropriate. 
According to the text, Table 8.1 shows “clutch and egg data for 
most species” of crocodilians. Instead, it shows historical reports 
of clutch size in “alligators” from the 1700s through 1976, but 
with no mention of species involved or judgements on reliability 
of the data. Quantitative information on thyroid hormones in 
a crocodile on page 48 is repeated two pages later on page 50. 
Likewise, a paragraph found on page 58 is duplicated on page 61, 
and Figure 7.4 on page 81 also is duplicated three pages later.

Various problems are evident in the book’s illustrations. While 
many are quite adequate, some are presented in small size and/
or low resolution. For example, Figure 8.5 is said to show a “nest 
with female” [sic], but given the small, poor-quality image, if an 
animal is present, it cannot be discerned. Figure legends are often 
telegraphic, containing little explanatory information, as in Figure 
8.5. As another example, the legend of Figure 4.4 reads “(A) Testes 
[sic], fall and (B) testes [sic], spring.” The corresponding images 
show histological sections of testis tubules, but the images are 
small and unlabeled, and no magnification bars are included to 
allow for comparison. Most readers will have little idea what the 
images are supposed to reveal. The legend to Figure 3.1 describes 
it as showing “Response to alligator insulin injection in alligators 
with fat body removed and intact,” and with accompanying text, 
implies a graph that shows results from an experimental study. 
However, the actual figure simply shows an abdominal fat body—a 

large image taking up most of the page—rendering the figure 
legend meaningless. Another problem lies in figure legends that 
have been misplaced. While Figure 3.3 illustrates the trachea and 
esophagus in dissection, the figure legend labels it “Dorsal view of 
crocodile brain...” Likewise, Figure 3.4, which shows a diagram of 
an alligator brain, describes it as “Trachea of a crocodile…”

Content of some other images is unclear. The legend to Figure 
10.4 (p. 109) says it illustrates “a fluid filled oviduct of an alligator, 
and showing apparently normal ovarian follicles” [sic]. The figure 
contains six images. Two are cross sections of a femur taken from a 
1986 study; they are duplicates of Figure 7.3. The other four images 
are scanning electron micrographs of inferior quality. Presumably 
they are of oviduct tissue (no ovary is visible), but their orientation 
and identity are not revealed, their labels are not identified, and 
what they are intended to show is not evident.

On a related matter, in-text citations to figures frequently 
refer to the wrong image—a problem sure to confuse readers. For 
example, page 23 directs readers to “Fig. 2.1,” whereas the image 
in question is Figure 1 of the introduction. Page 51 repeats the 
error. Page 36 refers to a “Fig. 2.8,” which does not exist. Page 59 
line 11 mistakenly refers to “Fig. 4.1” when it should be to “Fig. 
4.2.” Page 72 cites “Fig. 4.2” and later “Fig. 6.2” when the correct 
referents would be “Fig. 5.3” and “Fig. 6.3,” respectively.

One strength of the book is its presentation of literature 
sources; the 33-page “References” section lists more than 650 
sources, including old obscure items and unpublished graduate 
theses. While the vast majority of these sources are not cited in the 
text, they offer a resource to the reader. Despite the large size of 
this section (33 pages), it is missing many sources cited in the text. 
A brief survey of two chapters revealed 16 missing references. Of 39 
citations in Table 8.1, nearly half are missing from the references.

It’s hard to know what to make of the large number of errors 
in a scientific publication. At least some such errors ideally would 
have been caught during a professional review process, but many 
others should have been noted during copy editing by Academic 
Press. Regardless, the book was not ready to be published in its 
current form. Accordingly, the academic community has been ill-
served by the book’s publisher.

Because members of the herpetological community will 
consider buying this book, some other cautionary notes are in 
order. First, at US $160.00, the price is extremely steep, especially 
given the book’s small size. The volume is slim (0.35” thick), with 
only 119 pages of text (the remaining 50 pages are references, 
index, and introductory material). Being unavailable in hardcover, 
it is sold as a paperback in medium-size format (7.5 × 9” with large 
margins), and as an e-book at the same inflated price. Second, 
several internet websites that sell the book (including www.
amazon.ca) incorrectly list it as containing 366 pages – more 
than twice its actual size. The widespread error reflects an early, 
mistaken listing by the publisher. Third, given the high price of the 
book, potential buyers may consider buying individual chapters 
from the Elsevier website. However, each chapter costs US $31.50, 
including each of three chapters that contain only 2–3 pages (the 
PDFs therefore cost >$10 per page). Given that seven of the 12 
chapters are six or fewer pages in length, caution is warranted in 
their purchase.

To conclude, Reproductive Biology of the Crocodylia is 
unusual as compared to previous books in its taxonomic 
scope and its focus on reproduction. It does offer a serviceable 
overview of aspects of crocodylian reproductive biology and a 
valuable guide to the primary literature. Thus, it may be of some 
use to biology researchers, teachers, and students. Nevertheless, 
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given serious problems evident in the book’s content and 
presentation, coupled with its small size and high price, many 
readers and librarians will likely choose not to purchase it. The 
situation is unfortunate for multiple reasons, including the need 
for a more widespread appreciation of crocodylian biology given 
the endangered status of these animals throughout our planet.
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Panduan Bergambar dan Identifikasi Amfibi 
Pulau Jawa [Illustrated and Identification 
Guide to the Amphibians of Java]
Farits Alhadi, Fajar Kaprawi, Amir Hamidy, and Tom Kirschey. 2021. 
Perkumpulan Amfibi Reptil Sumatra (ARS/NABU), Jakarta, Indonesia 
(available from Chimaira, www.chimaira.de). 214 pp. Hardcover. 
€128.00 (ca. US $137.35). ISBN: 978-3-9822269-9-6.

The Indonesian island of Java is the 
world’s thirteenth largest island, as well 
as the world’s most populated island. 
The island’s backbone is a series of east-
west trending high-elevation volcanos. 
Historically, the island supported a humid 
tropical rainforest in the west changing to 
a dry savanna in the east, but the island’s 
ecosystems have been severely impacted 
by humans for millennia. Remnants of the 
natural environment are protected in a 
series of national parks and reserves, such 

as Ujung Kulon National Park, a UNESCO World Heritage Site. 
These protected areas mostly are located at higher elevations 
and on more isolated peninsulas. Panduan Bergambar dan 
Identifikasi Amfibi Pulau Jawa is a major contribution to 
Indonesian herpetology. Java’s amphibian fauna consists of 
45 species (2 caecilians, 43 frogs), three of which remained 

undescribed at the time of publication. The book is promoted 
as a guide, but at 22 × 30.5 cm it is not a field guide. Instead, it 
is a beautifully produced and illustrated volume, with extensive 
full color photographs of species and their habitats, including 
dorsal, ventral, and lateral views, hands and feet, thigh patterns, 
tadpoles from various angles, and egg foam nesting and other 
behavioral activity, with some additional eye-popping (literally, 
see Rhacophorus margartifer on pp. 150–151) photography 
along the way. After a brief introduction to Java’s physiography 
and ecosystems, a summary of historical research studies on 
Java’s amphibians, and information on amphibian morphology 
(using outstanding photographs), ecology, and reproduction, 
the bulk of the book (pp. 34–199) consists of species accounts, 
by family. Each account includes many superb photos and 
information on identification, habitat, distribution, range in 
elevation, and conservation status. A helpful table (pp. 20–21) 
compares the nomenclature between this book and previous 
summaries of Java’s amphibians. The book concludes with an 
extensive bibliography (pp. 202–205) and an index to Indonesian 
and Latin names. The book is entirely in Indonesian, but the 
beautiful photographs and availability of Google Translate make 
identification easy and access to accompanying information 
possible. Anyone interested in southeast Asian herpetology, and 
especially the Malay Archipelago, should have a copy of this 
book.
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Panduan Lapangan. Amphibi di Taman 
Nasional Batang Gadis, Sumatera Utara [Field 
Guide. Amphibians of Batang Gadis National 
Park, North Sumatra]
Fajar Kaprawi, Fartis Alhadi, Amir Hamidy, Bobby Nopandry, Tom 
Kirschey, and Jarian Permana. 2020. Perkumpulan Amfibi Reptil 
Sumatra, Medan, Indonesia (available from Edition Chimaira, 
www:chimaira.de). 185 pp. Hardcover. €78.00 (ca. US $80.00). 
ISBN:978-3-9822269-0-3.

Batang Gadis National Park on the 
northwestern side of the Indonesian island 
of Sumatra covers 1080 km2 between 300 
and 2145 m in elevation (highest point: 
Sorikmarapi Volcano). The area consists 
of both primary and secondary diverse 
lowland and montane tropical forest and 
is best known for its mammalian and 
avian faunas, particularly the Sumatran 
Tiger, Asian Golden Cat, Leopard Cat, and 
Clouded Leopard. With rainfall averaging 
between 1.9–2.8 m/year, the park has a rich 
amphibian fauna consisting of 46 anurans 

in 6 families, and a single caecilian species. Amphibi di Taman 
Nasional Batang Gadis, Sumatera Utara is a well-produced field 
guide to this rich fauna. The first part of the guide introduces the 
physiography, habitats, fauna, and flora of the park, then gives 
background information on its amphibians and their ecology. 
This section is followed by one on amphibian identification that 
uses photographs to illustrate important identifying characters 
(note especially the photos of the different foot patterns among 
Sumatran frogs), then a glossary, a list of abbreviations used in 
the species accounts, and a section on information to be included 
in the accounts. The bulk of the guide (pp. 59–167) consists of 
the accounts. These accounts include multiple beautiful color 
photographs (dorsolateral, lateral, dorsal, ventral, foot patterns 
– with identifying characters pointed out), Indonesian, Latin, 
and English names, size range of males and females, description, 
habitats, distribution, elevation range, and conservation status. 
Accounts are accompanied by a dot distribution map within the 
park. The book concludes with a comprehensive list of references 
(pp. 168–177), an index, a checklist of sightings based on surveys 
in 2006, 2008, and 2019, and information on the authors and 
editors. Although entirely in Indonesian, the excellent photos 
make identification simple for any user. Amphibi di Taman 
Nasional Batang Gadis, Sumatera Utara will be of interest to 
naturalists visiting Sumatra and herpetologists interested in 
knowing more about the Southeast Asian anuran fauna. The 
guide is a contribution of the Amphibian and Reptile Association 
of Sumatra (ARS).

A Guide to the Reptiles of Bhutan
Jigme Tshelthrim Wangyal and Indraneil Das. 2021. Bhutan Ecological 
Society, Thimphu, Bhutan (available from Chimaira, www.chimaira.de). 
109 pp. Softcover. €44.80 (ca. US $48.30). ISBN: 978-99980-847-2-8.

The Kingdom of Bhutan is frequently 
thought of in connection with the majestic 
Himalayas running along its northern 
border with Tibet. However, the country 
has a varied topography and climate, 
encompassing elevations from 150–7500 
m. There are three climatic zones, from 
the southern subtropical plains with 
high humidity and rainfall to a central 
belt of flat valleys with cool winters and 
hot summers, and a series of northern 
high valleys with very cold winters and 
cool summers. Rainfall is monsoonal and 
averages from 1.0–1.5 m annually. The country is strategically 
located at the intersection of the Palearctic and Indo-Malayan 
biogeographic realms. As such, Bhutan has great biodiversity 
that the government is keen to maintain. More than 50% of 
the country is under land conservation and 71% is forested, 
with biological corridors connecting all protected areas. Until 
recently, however, Bhutan’s reptile fauna was poorly known 
and there was no guide to its diversity. A Guide to the Reptiles 
of Bhutan covers 129 species (7 turtles, 39 lizards, 82 snakes, 
plus the extirpated gharial) occurring within the country. After 
a brief introduction to the country’s physiography, topography, 
biodiversity, and conservation philosophy (pp. 19–30, with good 
color maps showing vegetation communities and protected 
areas), the book consists largely of species accounts (pp. 31–95) 
followed by a glossary, a valuable list of references, and indexes 
to common and scientific names. Each account includes the 
scientific name, an English common name, the maximum body 
length (straight carapace length for turtles, snout–vent length 
for lizards and snakes, and total body length for the gharial), 
and brief information on identification, range, and habitat, with 
occasional remarks on status or whether a snake is venomous. 
Accounts have one or two color photographs (e.g., turtles have 
both carapace and plastron photos), but there are no species 
distribution maps. The book will be of interest to Bhutan’s 
network of citizen scientists who contributed much information 
on the distribution of reptiles within the country, as well as 
naturalists, scientists, and visitors to this intensely conservation-
minded Buddhist nation.
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Testudines and Crocodilians (An Annotated 
Bibliography and a Checklist of the 
Herpetofauna of Sri Lanka). Volume 1
Anslem de Silva, Nayana Pradeep Daundasekara, and Suranjan 
Karunarathna. 2021. Privately published (available from Chimaira, 
www.chimaira.de). 209 pp. Hardcover. €39.80 (ca. US $42.70). ISBN: 
978-624-98484-0-5.

In recent years, the island nation of Sri 
Lanka has been increasingly recognized as 
a megadiverse bioregion, particularly with 
regard to its amphibian fauna. Sri Lanka 
also has a diverse reptile fauna, including 
one native freshwater geoemydid turtle 
(with two named subspecies), one non-
native freshwater turtle, one tortoise, a 
softshell turtle, five sea turtles, and two 
crocodilians. As part of an ongoing effort, 
Anslem de Silva and colleagues have 
published the first in a series of planned 
volumes documenting species distribution 

and summarizing the literature on Sri Lanka’s herpetofauna. 
The book has a short introduction to herpetological research 
in Sri Lanka, focusing naturally on P. E. P. Deraniyagala, south 
Asia’s first native-born herpetologist and prolific author on the 
biology, paleontology, geography, and ethnography of the island. 
Deraniyagala described 22 species and subspecies of living 
reptiles, as well as five fossil turtles and a fossil crocodilian. The 
book first covers turtles, then crocodilians. Species accounts 
(turtles on pp. 15–55, crocodiles on pp. 145–162) contain brief 
summaries of the living turtles and fossil and extant crocodiles, 
including information on distribution, habits, and habitats, as 
well as dot distribution maps and several color photographs. 
The crocodile section includes information on crocodiles in 
archeology, human-crocodile conflict, traditional crocodile 
excluding enclosures, and conservation. Accounts are followed 
by separate and extensive annotated bibliographies (turtles on 
pp. 55–129 for 567 citations; crocodilians on pp. 163–200 for 
285 citations). The turtle and crocodilian taxonomic accounts 
are followed by separate joint author and systematic indexes. 
The book will be mainly of interest to Sri Lankan and other 
researchers on south Asian species, particularly as a window into 
the literature on turtles and crocodiles of the island.


