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Green Treefrogs (H. cinerea), Pine Woods Treefrogs (H. femoralis), 
or Spring Peepers (Pseudacris crucifer). Other food items eaten 
between 17 October 1996 and 1 February 1998 were H. femoralis, 
H. squirella, and cut pieces of chicken (Gallus gallus) flesh. The 
snake first accepted an “unscented” neonatal laboratory mouse 
on 18 September 1997. From 1 February 1998 until his death, he 
was fed exclusively laboratory mice and rats. The snake molted 33 
times during his captivity (and almost certainly had undergone 
only one postnatal molt when first collected). During the last few 
years of his life, he experienced difficulty with ecdysis, developed 
cataracts in both eyes, and occasionally regurgitated food. During 
his final months, he had difficulty swallowing even small food 
items, and occasionally was gently “assisted” with swallowing. 

On 9 April 2015, the day before his death, he attempted to feed, 
but was unable to swallow unassisted.

To my knowledge, this period of 18 years, 5 months and 24 
days far surpasses all previously reported records for the species. 
Upon death, the snake measured 379 mm SVL and 485 mm total 
length. The specimen was maintained under permits issued 
by the North Carolina Wildlife Resources Commission, and is 
deposited in the herpetological collection of the North Carolina 
State Museum of Natural Sciences (NCSM 84567).

JEFFREY C. BEANE, North Carolina State Museum of Natural Sciences, 
Research Laboratory, MSC # 1626, Raleigh, North Carolina 27699-1626, 
USA; e-mail: jeff.beane@naturalsciences.org.

Cover Images for Herpetological Review

We are looking for photographic images to appear on future covers of HR. To be considered, preferred images should 
have the following qualities:

 •α  Should be technically superior photographs (e.g., composition, lighting, etc., should be excellent; subject must be 
in focus).

 •α  Should be taken in vertical format, or, if in landscape format, permit cropping to achieve a vertical orientation 
(2550 × 3300 ppi).

 •α  Should be based on film or digital media; if the latter, the native resolution must be sufficiently high to permit 
cropping and/or enlargement to print publication quality.

 •α  Preference will be given to images that depict poorly known species. These could include recently described taxa 
or species for which a color illustration has never been published.

 •α  Preference will be given to images that communicate some aspect of the biology of the organism (e.g., predation, 
feeding, courtship, crypsis).

 •α  Images should not have been published previously nor concurrently submitted for publication elsewhere (print or 
electronic media).

Images for consideration should be submitted as low-resolution jpg or pdf files. Do not send full resolution images 
unless requested to do so. All submissions or questions should be directed to the Editor (herpreview@gmail.com).



Herpetological Review 46(3), 2015

463BOOK REVIEWS     463

clearly. This is followed by Section IX which discusses conserva-
tion of Ohio’s amphibians and the threats faced. Section X dis-
cusses the distribution of amphibians in Ohio in a contextual 
way, pointing out the fact that many of the state’s amphibians 
are at periphery of their ranges. Section XI has three subsections 
discussing amphibians as indicators of wetland quality and us-
ing salamanders to classify headwater streams. 

Section XII rounds out the book with a summary of what lead 
to the creation of this book as well as comments on the future 
of amphibian work in Ohio. The two appendices are very useful, 
covering field techniques, proper documentation, and prepara-
tion of voucher specimens. Included is a photo-documentation 
form that can be copied and used by those in the field to turn into 
the Ohio Department of Natural Resources Division of Wildlife. 
Directions on where to send it, something that many amateur 
herpers are often unsure of when they make a potentially new 
observation, are also provided. There are also recommendations 
for the photo-documentation of each species. Following this are 
the Glossary and the Literature Cited, which is a whopping 72 
pages! In my estimation, this massive reference section is almost 
worth the price of the book on its own. 

If you work with, or have more than a passing interest in, 
any of the species covered in Amphibians of Ohio you would do 
well to purchase this masterpiece no matter what part of that 
species’ range you are in. Even if you are extralimital, this is a 
fantastic addition to any herp library. And of course, if you are 
a herp enthusiast at any level residing in Ohio, this book should 
definitely be on your bookshelf. You are unlikely to find a better 
referenced or more thorough treatise on any state’s amphibians. 
What makes Amphibians of Ohio even more of a triumph is that 
while massive and incredibly detailed, it is as accessible to the 
amateur field herper or naturalist as it is to the most seasoned of 
herpetologists. Amphibians of Ohio is well worth the cost and I 
eagerly await the upcoming sister volume on the reptiles of Ohio. 

liTeraTure CiTed

PFingsTen, r. a., and F. l. doWns, eds. 1989. Salamanders of Ohio. Ohio 
Biol. Surv. Bull. New Ser. 7(2). Columbus, Ohio. 315 pp. 

Walker, C. F. 1946. The amphibians of Ohio. Part 1. The frogs and 
toads. Ohio St. Mus. Sci. Bull. 1(3):1–109. 

Art in Herpetology
As space and available material permit, we will occasionally publish examples of historical as well as contemporary herpetologi-

cal art. We welcome the submission of historical material under the following conditions:

     •   The work should be copyright-free and be provided as a high-resolution digitized file (consult Herpetological Art and Illustra-

tion Coordinator or Editor for specifications).

     •   Accompanying text should provide information on the subject matter, artist/illustrator, and publication source. Include 

references as needed to appropriately attribute information from other sources.

Contemporary artists are invited to submit their own work for publication:

     α•   Artist will retain copyright of all submitted material.

α

     •   Accompanying text should provide information about technique, media, or other information likely to be of interest, es-

pecially to other artists. Other details of interest include the source of illustration subject (e.g., scientific name, geographic 

origin, etc.) or the work (e.g., book publication, etc.) for which the illustration was produced.

     •   Artists are welcome to include contact information (e.g., email address, website location), as well as indicating whether 

original art or prints are available for sale or if the artist is available for commissioned work.

Material may be submitted for review to Jackson Shedd, Herpetological Art and Illustration Coordinator at jackson_shedd@

sbcglobal.net.
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Mating Gila Monsters 
by Randall D. Babb — Color pencil on illustration board 15” x 10”

An air of mystique has always surrounded the Gila Monster. 
Its very name, Heloderma suspectum, is a reflection of this. The 
specific epithet is an artifact of the uncertainty of its venomous 
nature when first described: it was “suspected” to be venomous. 
Remarkably this debate still lives among a surprising portion of 
southwestern U.S. residents who believe it is bad oral hygiene 
that gives the Gila Monster’s bite its punch. Venom is produced in 
a four-lobed gland located in the lower jaw and transmitted into 
the mouth via ducts that open into a groove between the gums 
and lip. Venom is “stabbed” into wounds by the teeth, which are 
grooved to facilitate its transmission. Bites are notoriously pain-
ful but seldom, if ever, fatal. Gila Monsters are quite common 
through much of their range in northwestern Mexico and the 
adjacent southwestern U.S., though secretive and seldom seen. 
They were the first venomous reptile in the United States to gain 
protection due to fears of over exploitation and are protected ev-
erywhere they occur. This illustration by Randall D. Babb, which 
appeared in Biology of Gila Monsters and Beaded Lizards by Dan-
iel Beck (2005. University of California Press, Berkeley, California. 
211 pp.), depicts Gila Monsters copulating in an underground re-
treat.

Randy Babb is a native of Arizona and works for the Arizo-
na Game and Fish Department. His interests are broad. Along 
with herpetological topics his research has included opossums, 

porcupines, elf owls, masked bobwhite, and most recently the 
ecology of antelope jackrabbits. Since 2006 he, along with a team 
of U.S. and Vietnamese biologists, has been participating in sur-
veying herpetofauna and bats at various localities in Vietnam. 
Several new distributional records and a few new species have 
resulted from their efforts. In addition to his work in the south-
western United States, Babb has also worked on various studies 
and projects in the southeastern U.S., Mexico, Central America, 
Namibia, Zimbabwe, and South Africa, often assisting other bi-
ologists with their research. 

Babb does not consider himself to be an artist but does enjoy 
photography and working in color pencil, ink, and watercolors. 
He often takes time to illustrate specimens captured during field 
work while overseas, but finds that time constraints make this 
nearly impossible at home. His work can be found in pamphlets, 
on t-shirts, and in numerous books including Venomous Reptiles 
of Arizona, Biology of Gila Monsters and Beaded Lizards, Amphib-
ians and Reptiles in Arizona, Deer of the Southwest, Lizards of the 
American Southwest, Vampiro: Vampire Bat In Fact & Fantasy, 
Inland Fishes of the Greater Southwest: Chronicle of a Vanishing 
Biota, What’s that Snake; a Starter’s Guide to the Snakes of South 
Africa, Traveler’s Wildlife Guide series; Southern Africa, Natural 
History of the Sonoran Desert, and even on an old cover of Herpe-
tological Review. 
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SSAR Roger Conant Grants-in-Herpetology 
Award Winners for 2015

An award in the amount of US $500 was made to each of the fol-
lowing individuals:

Conservation.— Pamela Clarkson, Southeastern Louisiana Uni-
versity, “Rehabilitation stress dynamics of incidentally caught 
Kemp’s Ridley Sea Turtles (Lepidochelys kempii).” Advisor: 
Roldan Valverde. Madeline Cooper, Humboldt State University, 
“Examining invasive Bullfrog (Rana [Lithobates] catesbeiana) 
movement patterns on the Trinity River.” Advisor: Sharyn Marks.

Education.— Valentine Kheng, Surya University (Indonesia), 
“HEAR: Hello Amphibians and Reptiles!!!”

The Andrew H. Price Field Research Grant In Herpetology.— Sa-
mantha Rumschlag, Miami University, “Toads in Peril? Assess-
ing the risk of American Toad populations to an emerging in-
fectious disease, Chytridiomycosis.” Advisor: Michelle Boone. 
Hannes Schraft, San Diego State University, “Infrared prey sens-
ing in rattlesnakes (Crotalus spp.).” Advisor: Rulon Clark.

Laboratory Research.— Sean Harrington, San Diego State Uni-
versity, “Constructing the pitviper tree of life.” Advisor: Tod 
Reeder. Alexander Novarro, University of Maryland, “Will 

intraspecific variation buffer the effects of climate change in 
lungless salamanders? Measuring the effects of adult body size 
on the thermal physiology of Plethodon cinereus across an eleva-
tion gradient.” Advisor: Karen Lips.

Travel.— Kyle Hovey, John Carroll University, “Alkaloid-based 
chemical defenses of the Strawberry Poison Frog Oophaga pum-
ilio: do variable defenses provide equal protection from microbi-
al pathogens? Advisor: Ralph Saporito. John Phillips, University 
of Tulsa, “Comparative genomics of eyes in Spelerpine Salaman-
ders.” Advisor: Ronald Bonnett.

International.— Ivan Camilo Beltran Arevalo, University of Los 
Andes (Colombia). “Autoresistance to batrachotoxin (BTX) in 
Phyllobates bicolor: a molecular and physiological approach.” 
Advisor: Adolfo Amezquita. Saeed Hosseinian, Ferdowsi Univer-
sity of Mashhad (Iran), “Biogeography and phylogenetics of the 
Paraklaudakia caucasia species complex.” Advisor: Eskandar 
Rastegar-Pouyani and Mansour Aliabadian.

Undergraduate Research.— Mark Herr, Penn State University, 
“Thermoregulation and predation trade-offs by gravid Timber 
Rattlesnakes, Crotalus horridus, at gestation sites.” Advisor: Tra-
cy Langkilde.

 SSAR thanks Committee Chair, Joshua M. Kapfer (University 
of Wisconsin-Whitewater), and the following reviewers for their 
service: Christine Bishop (Environment Canada, Science and 

ABOUT OUR COVER: Spinomantis aglevei
Madagascar, often referred to as the 

“eighth continent,” harbors a remarkable 
fauna notable for extraordinary levels of 
endemism. For example, 100% of the na-
tive species of frogs occur nowhere else 
(Brown et al. 2014. Nat. Commun. 5:5046; 
doi: 10.1038/ncomms6046), and the rate of 
discovery of new species shows no signs of 
decline. The island’s large size, complex to-
pography, and long period of isolation have 
promoted extensive diversification of am-
phibian and reptile lineages.

Among the anurans, Spinomantis aglevei (Mantellidae) in-
habits primary mid and low-elevation rainforest along the east-
ern slopes of Madagascar (Glaw and Vences 2007. A Fieldguide 
to the Amphibians and Reptiles of Madagascar. Third edition. 
Vences & Glaw Verlag, Cologne. 496 pp.). Although individual 
frogs are easily heard calling among the nocturnal cacophony, 
they are extremely difficult to see on their overhead perches 
along forest streams and swamps (Nussbaum and Vallan 2008. 
The IUCN Red List of Threatened Species. Version 2015.2. <www.
iucnredlist.org>, accessed 26 Oct 2014). 

Like many of the amphibians and reptiles inhabiting Mad-
agascar, Spinomantis aglavei has evolved a highly advanced 
form of crypsis that allows it to blend in perfectly with its 

surroundings. Its granular skin and dermal fringes break up the 
outline of this arboreal frog, allowing it to disappear on the li-
chen-covered tree trunks and branches during the day. 

Clutches of 30–38 eggs are deposited on vegetation over-
hanging streams. Larvae hatch and drop into the water where 
they complete their development (Glaw and Vences, op. cit.).

Like many of the denizens that rely on intact rainforest in 
Madagascar, this and many other species are threatened by de-
forestation, agricultural conversion, and increased habitat frag-
mentation. Fortunately, many of these remaining forests are now 
protected as national parks and community forests.

Our cover image was recorded by Rob Schell in the Mitsinjo 
Preserve near Andasibe in 2014, using a Canon EOS 5D Mark III 
and an EF 100mm f/2.8L Macro IS USM 
lens, at settings of f/11.0, 1/125 sec, and 
ISO 100. Illumination was provided by a 
Canon 580EX II master and two 320EX 
II slaves mounted on a RRS macro ring. 
Schell is a wildlife biologist based in the 
San Francisco Bay area of California. 
Through his photography, he has been 
able to share field experiences with col-
leagues and the general public.

PH
O

TO
 B

Y 
D

A
N

IE
L 

CH
A

SE

SSAR BUSINESS



Herpetological Review 46(3), 2015

485

Technology Branch), Rebecca Christoffel (Snake Conservation 
Society), Peter Lindeman (Edinboro University of Pennsylvania), 
Cynthia Paszkowski (University of Alberta), Marion Preest (Cla-
remont Colleges), Steven Price (University of Kentucky), Hendrik 
Mueller (Institut für Spezielle Zoologie, Universität Jena), Sara 
Ruane (American Museum of Natural History), and Jeff Tamplin 
(University of Northern Iowa).
 Details concerning the Roger Conant Grants-in-Herpetology 
program for 2016 can be found below.

Roger Conant Grants-in-Herpetology Program:  
Guidelines for Proposal Submission

 Proposals will be accepted for the 2016 SSAR Roger Conant 
Grants-in-Herpetology Program starting on 15 September 2015. 
This program is intended to provide financial support for de-
serving individuals (with a primary emphasis on student re-
searchers) or organizations involved in herpetological research, 
education, or conservation. 

Who Can Apply?
 
 All applicants must be students AND members of SSAR with 
the following exceptions: 

•  Those applying for the International category must be stu-
dents but DO NOT have to be SSAR members. 

•  Those applying for the Herpetological Education category 
DO NOT have to be a student or SSAR member. 

•  Those applying for support of regional herpetological society 
projects DO NOT have to be SSAR members. 

 In keeping with the Society’s goal of encouraging participa-
tion by the broadest possible community of applicants, prefer-
ence may be given to individuals who might not have access to 
other funding sources. Applications must be submitted by indi-
viduals only (but see special considerations for education cat-
egories below).

Grant Amounts and Deadlines

 Successful applicants in each of the categories listed below 
will receive an award in the amount of US $500. A total of 12 pro-
posals will be selected each year through peer review, to receive 
funding. The deadline for submission is 15 December 2015 (see 
special note on membership dues below). The awards will be an-
nounced by May or early June 2016.

Grant Proposal Categories

•  Conservation of Amphibians and Reptiles.—Proposals 
should outline a conservation-oriented research project. 
This project may focus on species endangered or threatened 
at the state, national, or international level, or address re-
search on potentially threatened habitats or species, or on 
introduced injurious species.

•  Field Research in Herpetology.—Proposals may address 
needs for field station fees or equipment and materials in 

field oriented projects, or the field work portions of broader 
studies. This might include in-situ behavioral studies, eco-
logical, life history, or sexual selection studies. Survey work 
by individuals or regional societies may be submitted here or 
in TRAVEL below depending on how the funds are to be used. 

•  Laboratory Research.—Proposals may address needs for 
equipment or materials in laboratory projects or laboratory 
portions of broader projects. This might include studies in 
behavior, biochemistry, molecular biology, biomechanics, or 
physiology. 

•  Travel.—Proposals may address support for travel to field 
study sites near or far, or to utilize distant collections or fa-
cilities. If funding is sought to get from one place to another, 
proposals should be submitted in the TRAVEL category. Pro-
posals normally submitted in the CONSERVATION or FIELD 
RESEARCH categories should be submitted here if travel 
funding is being sought. 

•  International.—Proposals may address needs in any of the 
above five categories. The applicant must be a student, but 
not necessarily a SSAR member. Preference will be given to 
students with limited access to research funds and in coun-
tries where herpetological research has historically been 
under-funded. Note Regarding Eligibility in the International 
Category: In 2011, the SSAR Board of Directors decided that 
proposals in this category would only be accepted if they were 
submitted from institutions OUTSIDE of the United States. 
Proposals from students who are primarily affiliated with 
United States institutions are not eligible for this category. 

•  Herpetological Education.—Proposals may address an 
educational project or start up support for an educational 
program in a zoo, museum, park, nature center, regional 
herpetological society, etc. The project must focus on a her-
petological topic. Note: Although proposals for institutional 
projects are accepted, education proposals must be submit-
ted by an individual (either sole applicant or principal con-
tact person for the project). Applicants need not be students 
or SSAR member. 

•  Undergraduate Research in Herpetology.—Proposals in this 
category can outline any research project focused on ques-
tions related to amphibian or reptile taxonomy, biology, 
ecology or conservation. Funding can be used to purchase 
equipment, materials, or as re-imbursement for travel to con-
duct research (i.e., offset the cost of gas for trips to field sites, 
museums to investigate specimens, etc.). Applicants must 
be currently seeking a Bachelor’s Degree at an institution of 
higher learning. Applicants need not be affiliated with US 
institutions, and international applicants need not be SSAR 
members. Students that apply for this award must be working 
directly with a research advisor at an academic or profession-
al institution (i.e., University, Regulatory Agency, Zoological 
Garden, Museum, etc.). This advisor must submit the letter 
of support for the student’s work. This letter of support must 
explicitly confirm that the applicant is currently a student and 
has the time, ability and guidance to successfully complete 
the proposed project. Strong preference will be given for ap-
plicants that have limited funding from other sources. 
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 Additional information and requirements are posted on the 
SSAR website at: ssarherps.org/pages/GIH.php. All proposals 
must be submitted electronically to kapferj@uww.edu as a single 
pdf file named “lastname-category.pdf” not later than 15 De-
cember 2015 to be considered (letter of support may be included 
with the proposal or sent separately). Exceptions to electronic 
submission and file format may be allowed for special cases with 
prior approval by SSAR-GIH Chair. Failure to meet these guide-
lines may result in elimination of a proposal from consideration. 
 Successful applicants are encouraged to submit the results 
of their research for publication in the Journal of Herpetology or 
Herpetological Review, and/or to present their findings at the an-
nual meeting of SSAR. Submit proposals or questions regarding 
application procedures to: Joshua M. Kapfer, Chair, SSAR Grants 
in Herpetology, Department of Biological Sciences, University of 
Wisconsin-Whitewater, Whitewater, Wisconsin 53190, USA (e-
mail: kapferj@uww.edu).
 

Grants-in-Herpetology Donor Information

 Financial contributions by SSAR members, institutions, and 
other benefactors support this program significantly, and can 
increase the number and/or size of awards. Your tax-deductible 
(for US taxpayers) contribution to this program will directly ben-
efit meritorious research and education in herpetology. Contact 
the SSAR Treasurer for additional information about contribut-
ing to the Grants-in-Herpetology Program. If you are employed 
by an organization that will match donations made to nonprofit 
organizations, please notify your employer that you have made a 
donation to the Grants-in-Herpetology Program.
 SSAR would like to thank the many grant reviewers and do-
nors that have been instrumental in the success of this commit-
tee for the last several decades. In particular, we wish to thank 
Tom Beauvais for his generous financial support of this pro-
gram. We also thank Dr. Rebecca Christoffel, whose comments 
and suggestions greatly improved the guidelines for grant sub-
missions in the Education Category.

David J. Morafka Memorial  
Research Awards 2016

 In honor and memory of Prof. David J. Morafka, distinguished 
herpetologist and authority on North American gopher tortoises, 
the Desert Tortoise Council, with the aid of several donors, has 
established a monetary award to help support research that con-
tributes to the understanding, management and conservation 
of tortoises of the genus Gopherus in the southwestern United 
States and Mexico: G. agassizii, G. morafkai, G. berlandieri, and 
G. flavomarginatus.

Award Amount: US $2,000 to be awarded at the Desert Tortoise 
Council’s Annual Symposium, depending on the availability of 
funding and an appropriate recipient.

Eligibility: Applicants must be associated with a recognized in-
stitution (e.g., university, museum, government agency, non-gov-
ernmental organization) and may be graduate students, post-doc-
toral students, or other researchers. They must agree to present a 
report on the results of the research in which award funds were 
used at a future symposium of the Desert Tortoise Council.

Evaluation Criteria: Applications will be evaluated on the basis 
of the potential of the research to contribute to the biological 
knowledge of one or more of the above gopher tortoise species, 
and to their management and conservation. Important consid-
erations are the significance and originality of the research prob-
lem, design of sampling and analysis, preliminary data support-
ing the feasibility of the research, and the likelihood of successful 
completion and publication.

Application Procedure: 

1. Download and open an application form from the Desert Tor-
toise Council’s website www.deserttortoise.org. The form is elec-
tronically interactive.

2. Provide all information requested on the application, includ-
ing a description of the research project in no more than 1200 
words.

3. Submit the completed application to grstewart@csupomona.
edu as a pdf document.

4. Applications must be supported by the applicant’s CV and 
three letters of recommendation, one of which must be from 
the applicant’s research advisor, supervisor, or a knowledgeable 
colleague. Instruct the recommenders to submit their letters to 
grstewart@csupomona.edu as pdf documents.

5. All application materials and letters of recommendation must 
be received by 1 December 2015. They will be evaluated by a 
committee of gopher tortoise biologists appointed by the Desert 
Tortoise Council Board of Directors. 

6. The research award recipient will be notified of his/her selec-
tion by 19 January 2016 and the award will be presented at the 
2016 Desert Tortoise Council Symposium, 19–21 February 2016.

Reptile Database Update

 As of 12 August 2015, the Reptile Database (http://www.rep-
tile-database.org) now contains 10,269 species, an increase of 91 
species from the previous update in March 2015, including 72 
new species described in 2015 and another 19 revalidated or el-
evated from subspecies status. There are now 37,093 references, 
including 761 published this year and an increase of 815 since 
March.

Selected Taxonomic News and Changes

2014 was hottest year in history.—As with climate change, the 
last 10 years were the hottest in history, but especially in reptile 
taxonomy. Every year in the past decade had at least a 100 new 
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species described, a number that was reached only five times be-
fore 2005 (namely in 1758 with Linnaeus himself, then in 1854, 
1863, 1864, and 1887). It turns out that a record 180 species were 
described in 2014. 

New checklists.—We have updated several species lists based 
on recently published checklists, e.g., those for chameleons 
and Phelsuma geckos (after Glaw and Rösler 2015. Vertebrate 
Zoology 65[2]:247–283), lizards of the Amazon (Ribeiro-Júnior 
2015a,b), lizards of Togo (Segniagbeto et al. 2015. Zoosystema 
37[2]:381–402), lizards of the Mexican states of Jalisco (multiple 
sources), Morelos, Hidalgo (Lemos-Espinal and Smith 2015. 
Check List 11[3]:doi: 10.15560/11.3.1642), and Oaxaca (Mata-
Silva et al. 2015. Mesoamerican Herpetology 2[1]:6–62, and py-
thons (Barker et al. 2015. Zoological Journal of the Linnean Soci-
ety 175[1]:1–19; doi: 10.1111/zoj.12267).

Herpetological bibliography of Europe.—The Field Herpetol-
ogy special interest group of the German Herpetological Society 
(DGHT) has released an illustrated Herpetological bibliography 
of Europe that features almost 900 illustrations of European 
herps (in German). Access the bibliography here: http://www.
feldherpetologie.de/herpetologische-bibliographie-europas/.

—Contributed by Peter Uetz

Wildsumaco Biological Station

 Wildsumaco Biological Station is now open for use. The sta-
tion is located in the Napo Province of Ecuador on the south 
flank of the Sumaco Volcano at about 1450 m asl on the eastern 
slope of the Andes. This equatorial field station can sleep 18 peo-
ple and has 2.5 bathrooms, a common area for lecturing, and a 
kitchen. The station is a joint initiative of Francis Marion Univer-
sity and the University of North Carolina at Wilmington and is 
operated by the Wildsumaco Lodge. The lodge is a popular bird-
ing destination and is located about 0.5 km from the field station. 
A diverse herpetofauna is being documented at this premontane 
forest site. Numerous trails are available for both teaching and 
research that traverse elevations of 1300–1500 m in both primary 
and secondary forest. The property lies within the Gran Sumaco 
Biosphere Reserve, near Sumaco National Park. Reservation in-
formation can be found on the web site at wildsumacobio.org 
and there is also a Facebook page.

Slowinski Award Winner Announced

 The Center for North American Herpetology has announced 
that the winner of the Joseph B. Slowinski Award for Excellence 
in Snake Systematics for 2015 is Paola A. Carrasco. Paola is affili-
ated with the Universidad Nacional de Córdoba, Argentina, and 
is recognized based on publication of the following paper: Mor-
phology, phylogeny and taxonomy of South American bothro-
poid pitvipers (Serpentes, Viperidae). 2012. Zoologica Scripta 
41:109–124. The paper was co-authored with Camilo I. Mattoni, 
Gerrardo C. Leynaud, and Gustavo J. Scrocchi.

Amphibian Disease: Bsal
North America Call to Action

Issue.—A new amphibian fungal pathogen “Bsal” was identified 
in 2013 from a wild salamander die-off in Europe. Studies show 
that Bsal kills North American salamanders. Bsal is not known 
to occur in North America currently, but pathways for its entry 
do exist. Interagency and international collaboration and action 
will be essential to prevent or reduce risk of Bsal introduction to 
the United States, Canada, and Mexico.

Background.—Batrachochytrium salamandrivorans, or Bsal, is 
native to Asia, and Asian salamanders carry the fungus without 
showing signs of disease. Asian salamanders are held in interna-
tional captive collections, and are common pets; of the nearly 
3 million salamanders imported to the U.S. over the past de-
cade, >85% were Asian salamanders. First detected and identi-
fied in the Netherlands, in the last year Bsal has been detected 
in captive salamanders in the United Kingdom. This pathogen 
has proved to be lethal to multiple species in both captive and 
wild situations. It is an emerging infectious disease that is at an 
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early stage of global transmission. Wildlife scientists and manag-
ers aim to contain or treat infected animals in captive situations, 
and preempt the pathogen’s introduction to wild populations 
outside its Asian range.

Why we care.—North America is a global hotspot for salamander 
diversity, home to nearly 50% of all species. Salamanders play 
key ecosystem roles, as they are centrally nested in food webs 
and occur both in water and on land. We use salamanders as 
metrics of environmental change, and they are critical to bio-
medical research that seeks human health benefits. Numerous 
threats affect amphibians, and despite the potentially dramatic 
impacts of the Bsal threat, it is controllable at this time. 
PARC’s Disease Task Team will develop a Strategic Action Plan 
that will outline approaches to protect our North American 
natural heritage, our native species, and ecological functions, 
as well as ecosystem services for human goods and services that 
these species provide.

Bsal Strategic Action Plan components
1. Identify Bsal entry routes into the United States, Canada, and 
Mexico.

2. Develop strategies to prevent the risk of Bsal entry to North 
America, and specifically its introduction into wild populations.

3. Develop continental surveillance strategies for wild and cap-
tive populations.

4. Develop and improve response and intervention strategies 
(containment, treatment) if Bsal is detected.

5. Identify education and outreach strategies to enhance public 
awareness and biosecurity compliance. 

For more information, consult the PARC Disease Task Team In-
formation Portal:
http://www.parcplace.org/parcplace/resources/disease-task-
team.html

Charles W. Painter Grants in Herpetology

 The Chiricahua Desert Museum (CDM) has announced the 
establishment of the Charles W. Painter Grants in Herpetology, 
to support research and education on the herpetofauna of New 
Mexico. Charlie Painter (1949–2015) was a well-known, respect-
ed, and beloved expert on the reptiles and amphibians of the 
southwestern United States. Professionally, he is perhaps best 
remembered for serving as the first State Herpetologist for New 
Mexico, where he worked for over 25 years. He was a co-author 
of the 1996 book Amphibians and Reptiles of New Mexico, the de-
finitive resource for the herpetofauna of that state. He served for 
many years as a section editor for Herpetological Review, and in 
2013 was the recipient of the Alison Haskell Award from Partners 
in Amphibian and Reptile Conservation. 
 The deadline for applications is 1 November 2015. For details 
of this new grant program and to download an application, please 
visit: http://www.chiricahuadesertmuseum.com/#!charles-w-
painter-grant/cbfy

 Meeting announcement information should be sent directly to 
the Editor (herpreview@gmail.com) well in advance of the event. 
We also welcome brief reports of meetings; please consult the Edi-
tor for details. 

3–6 November 2015—IV Congreso Nacional Sobre la Investig-
ación y Conservación de los Anfibios y Reptiles, Villhermosa, 
Tabasco, Mexico. Information: aicar2015@yahoo.com and www. 
Facebook.com/aircar.mexico.

6–8 November 2015—42nd Annual Meeting of the Kansas Herpe-
tological Society, Hays, Kansas, USA. Information: http://www.
cnah.org/khs/meetings.aspx

19–21 February 2016—Desert Tortoise Council Symposium, Las 
Vegas, Nevada, USA. Information: www.deserttortoise.org.

14–17 April 2016—63rd Annual Meeting of the Southwestern 
Association of Naturalists, Mexico City, Mexico. Information: 
http://www.biosurvey.ou.edu/swan/annualm.html

23–27 May 2016—1st National Congress of Mexican Pitvipers and 
Ophidism, Monterrey, Nuevo León, Mexico. Information: david-
lazcano@uanl.mx or congresoviperidos@gmail.com

6–10 July 2016—Joint Meeting of Ichthyologists and Herpetolo-
gists, New Orleans, Louisiana, USA. 

15–21 August 2016—8th World Congress of Herpetology, Hang-
zhou, China. Information: http://www.wch2016hangzhou.com/

MEETINGS
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Samuel Booker McDowell, Jr. (13 Sept 1928–31 Dec 2014)
The Most Important Herpetologist You Never Knew 

 One of the greatest joys of life is helping 
others and watching from the sidelines as 
those you help become successful, influ-
ential, and accomplished. The irony of this 
satisfying joy is that it happens at a stage in 
life when those who set you on your own 
path die. The feeling of this loss is magni-
fied by the sense that you never really man-
aged to adequately express your gratitude 
for their many kindnesses and generous 
mentoring. As prelude, this explains the 
next few lines meant as appreciation, as 
well as a scientific and personal biographic 
chronicle, of my friend and advisor, Sam 
McDowell (Fig. 1). For these and other 
reasons, this account might seem an odd 
mix of description of a scientific career, a 
fascinating and complex person, and the 
strangeness of life in general.
 Samuel Booker McDowell, Jr. was the 
only child of his father and Elizabeth Valen-
tine Dickinson McDowell. Everyone knew 
him as “Sam.” His father was born in Ken-
tucky and his mother was born in Birming-
ham, Alabama. Sam’s father was a Presby-
terian minister who left the church after an 
argument and became a book salesman for John C. Winston Com-
pany. Sam never spoke of his father in my presence. His mother 
waited to marry until after she finished her PhD at Columbia 
Teacher’s College (CTC), where she taught. When I first met Sam, 
his mother was still alive, and retired in Trenton, New Jersey. He 
often mentioned plans to take the train south for a visit, although 
he never indicated if these visits were dreaded or anticipated.
 Sam’s early years were in Morningside Heights, a neighbor-
hood of the northern part of Manhattan that included Columbia 
and Barnard College. While his mother was teaching at CTC, Sam 
attended the Horace Mann School. The motto of the school—
Magna est veritas et praevale (“Great is truth and it prevails”)—is 
a motto that Sam embraced. The family eventually moved to a 
farm in Bucks County, Pennsylvania, near the town of Lahaska. 
Sam’s “country” education included attending the Buckingham 
Friends School for his primary education and the Solebury 
School for his secondary schooling. All these schools were and 
remain elite prep schools.
 Sam must have been a fast learner, for he entered Columbia 
University a few days shy of his 16th birthday and graduated at 
19 in 1947. He stayed at Columbia for his graduate work and re-
ceived his PhD in 1957. The ten years between B.A. and PhD were 
very full, both personally and professionally. 

Sam met Rosa, his future wife, when he 
was the fourth for a bridge game. She was 
the oldest of three siblings and worked as 
a bookkeeper for a skirt maker in the Gar-
ment District. Her father came from Lithu-
ania and may have been part of the Jewish 
Eastern European Diaspora of the late 19th 
and early 20th centuries. Rosa was born in 
Brooklyn and when she met Sam her fam-
ily lived in Baldwin on Long Island. I met 
Rosa in the mid-1970s on my first visit to the 
American Museum of Natural History. Rosa 
suffered from arthritis, which rendered her 
posture bent, her knees swollen and stiff, 
and her hands twisted. This always gave me 
the impression that she was often in pain. 
But her beauty still radiated unabated, and I 
believe one of the great gifts granted to Sam 
was his life with her. She seemed to have 
Sam’s number and was one of the few who 
could defuse one of his rants with a simple 
“Oh, Sam.”

They were married 27 June 1952, and 
first lived in the Highbridge section of the 
Bronx, where their two children were born—
Edward Drinker Cope McDowell in 1955 and 

Janet Anne McDowell in 1957. Ed is a now a professor of math-
ematics at Rhode Island College, and Janet is a graphic artist in 
New York City. I have never met Ed, although I feel I know some-
thing about him, because during my first trip to the AMNH, Sam 
and Rosa let me stay in his vacated room. They lived in a high-rise 
apartment building perched above the throughway leading to 
the George Washington Bridge in the Washington Heights neigh-
borhood of Upper Manhattan—convenient for access to public 
transportation, but from my perspective at the time (a southern 
California beach/desert stoner) distinctly post-apocalyptic. My 
views of New York neighborhoods dramatically changed after I 
looked into average rents. I was always impressed by how much 
more Janet knew about art, music, culture, and baseball than I 
did. She seemed to have Sam’s brilliance and Rosa’s joie de vive.
 Sam’s eventful personal life was matched by a very productive 
scientific period. In 1948, his first paper was published, on the pa-
laeognathous palate of birds (McDowell 1948). This paper was to 
be a part of an ambitious series devoted to the anatomy of birds. 
He was 20 years old, but his youthful ambition for a series of pa-
pers was never realized. Three decades later, one of Sam’s distinc-
tive letters, written on legal yellow lined paper, impressed Storrs 
Olson (Curator of Birds at the National Museum of Natural His-
tory) so much that Olson arranged for its publication (McDowell 
1978). This letter suggests a radically different and very plausible 
hypothesis that might explain bird palatal homologies and lack of 
teeth. Alas, citations to this paper are as “rare as hen’s teeth.”
 He next co-wrote a paper on the plastron of soft-shelled tur-
tles with Ernest E. Williams, late Curator of Reptiles at Harvard’s 

OBITUARIES

Fig. 1. Samuel Booker McDowell in the 
1964 Rutgers Yearbook. 
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Museum of Comparative Zoology (Williams and McDowell 
1952). He also drafted the illustrations for Williams’s PhD disser-
tation (1950). In later years, several other papers on turtles ap-
peared (McDowell 1961, 1963, 1964, 1983; Hotaling et al. 1985); 
his papers from the 1960s are the most important and influential 
published on turtle systematics. Who can forget the “batagurine 
process”? The phylogenetic works of Gene Gaffney, Peter Mey-
lan, Walter Joyce, myself, and many others benefited immeasur-
ably from Sam’s insights. Many of his careful anatomical obser-
vations were eventually simplified by others for the purposes of 
computer-based cladistic analysis.
 Sam was able to use detailed descriptions of the seemingly 
narrow and prosaic to generate broad and influential ideas. An-
other of his early papers is an example of this almost preternatu-
ral skill. Along with the physiologist Charles Bogert he published 
on Lanthanotus (Bogert and McDowell 1954). At the time, this 
was a very rare animal, and only a handful of specimens were 
available among all the collections of the world. The Lanthano-
tus monograph is important. It is a detailed and in-depth review 
of the comparative anatomy of a lineage of squamates—the An-
guinomorpha—that includes snakes. It is an example of charac-
ter description and analysis that presaged and contributed data 
to cladistic analyses conducted decades later. And, it is explicitly 
comparative and phylogenetic in both execution and goals. It 
is a worthy successor and the equal of Camp’s famous work of 
30 years earlier (Camp 1923) and Underwood’s influential work 
on snakes (Underwood 1967). The Lanthanotus monograph, 

written four years before Sam received his PhD, is a work for the 
ages because it is a peerless example of scholarly comparative 
anatomy; it should rank as one of the top ten most important pa-
pers on squamate relationships published in the 20th century. Of 
course, Camp’s and Underwood’s seminal works belong on that 
list and so does Estes and Pregill (1988). Filling out the top ten is a 
matter of opinion and likely fruitless (Beatles vs. Rolling Stones), 
but the Lanthanotus paper will be on everyone’s list. All the ana-
tomical descriptions and most of the drawings are Sam’s work. 
His densely detailed anatomical description, characteristic of all 
his scientific output, is on display (Fig. 2). 
 In the preface to his dissertation on Antillean insectivores 
(McDowell 1958), Sam explained that the British paleomammal-
ogist Percy Butler also reported some of his results independent-
ly. Sam also thanked his major PhD advisor—none other than 
George Gaylord Simpson. Others thanked were a “Who’s Who” 
of 20th century luminaries in vertebrate paleontology, including 
Bobb Schaeffer (also on his PhD advisory committee), Glenn Je-
psen, Joseph T. Gregory, Malcolm McKenna, Karl Koopman, Er-
nest Williams, and Bryan Patterson.
 Both of these two monographs illustrate several reasons 
why Sam’s work was relatively unsung. His writing is spare and 
almost painfully efficient. It is easy to spend a day on a single 
page of Sam’s anatomical description, trying to make sure you 
completely understand his observations and inferences. It is 
also easy to become impatient because specimens need to be at 
hand, and often other relevant published work must be reviewed 

Fig. 2. This is figure 2 from Bogert and McDowell (1954) and illus-
trates the skull of Lanthanotus borneensis. At the time rare in collec-
tions, this is an example of Sam’s ability to make the most of limited 
material. Only one example of the skull and lower jaw was examined 
for this monograph and it was dissected and cleaned from an MCZ 
preserved specimen by Sam.

Fig. 3. This is figure 17 from McDowell’s (1972) influential paper on 
the tongue of snakes published in a volume honoring his PhD advi-
sor, George Gaylord Simpson. Pictured are the throat muscles of the 
tiny snake Leptotyphlops humilis. (now Rena humilis). Superficial 
muscles are illustrated on the right side and deeper muscles on the 
left.
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simultaneously in order to fully grasp his intentions. The result 
can be in equal parts frustrating and rewarding. It took me two 
days, simultaneously reading DeBeer’s big book on vertebrate 
head development, to understand his letter sent to Olson (Mc-
Dowell 1978)—although maybe this says more about me than I 
would like to admit.
 In 1957, with the birth of Janet and the completion of his PhD, 
Sam started at Rutgers, the State University of New Jersey. Rut-
gers has three campuses: the main campus in New Brunswick, 
and smaller campuses in Newark and Camden. Sam worked at 
the Newark campus, a convenient walking distance from Penn 
Station-Newark. Downtown Newark during most of the latter 
half of the 20th century could be a rough place. Imagining Sam’s 
trip from home to campus may reveal something important 
about whom he was. Sam never owned a car, had a driver’s li-
cense, or learned to drive—so he saved a lot of money and did 
his part to spare the environment. Public transportation, his 
life-long preferred means of travel, from Washington Heights via 
the A train to Penn Station, transferring to the New Jersey Transit 
train to Newark, followed by a 15-minute walk to campus was, 
and still is, a sampling of human diversity as seen through the 
unique lens of New York, the world’s most exciting city. I took al-
most the same trip every time I went to Newark during my years 
as Sam’s graduate student. It was an education for me; Sam took 
that trip for 38 years before retiring in 1995 as Professor Emeri-
tus.
 During most of the 1960s, Sam’s scholarly output was mod-
est. He had a new family and a relatively new job; both may have 
required much of his time. Also, his research focus changed—he 
became interested in snakes. His first snake paper was a review 
of Malnate’s book on Natrix (McDowell 1961). His commentary 
on the persistent problems of lumping and splitting anticipated 
a give-and-take that persists to this day: “Theorists in taxonomy 
… have drawn much attention to the villainy inherent in split-
ting, but have said little about the dereliction of the taxonomist’s 
duty implicit in a very large genus. As a result, almost any paper 
proposing to lump genera is accepted and cheered, but any pro-
posed splitting of a genus meets with hostile suspicion and the 
assumption that the author must wear spats and a celluloid col-
lar.” With the advent of abundant molecular evidence support-
ing the identification of myriad independent lineages, would 
Sam be surprised that spats and celluloid collars are in fashion 
once more?
 The humor of this quote reveals a part of Sam’s life not widely 
known: from April 1962 to November 1963, Sam wrote for The 
New Yorker. His uncredited columns appeared in the Talk of the 
Town section at the front of each issue. They are funny, pithy, 
teasing of pretention, self-deprecating, and loaded with an 
ironic sense of humor that only a few of us were lucky enough 
to appreciate. His initial contribution was on the first Latimeria 
received by the AMNH. He noted that the transit from the airport 
to the museum took three hours: “… an indication that living 
fossils fare no better than anyone else in getting from the airport 
to midtown Manhattan.” In his account of this arrival, Sam men-
tions Donn Rosen, Bobb Schaeffer, Ned Colbert, James Oliver, 
Richard Zweifel, Marjorie Courtney-Latimer, J. L. B. Smith, and 
a few others on slightly more than one magazine page. This was 
a lot of name-dropping, especially for Sam. His next column, in 
May, began with noting the unfortunate case of Enos, the first 
chimpanzee in space. Apparently, through some sort of NASA 
mistake, a mild shock, meant to keep Enos pulling a lever to con-
firm the continuation of his life, was issued whether the correct 

or incorrect lever was pulled. Sam used the torturing of poor 
Enos to complain of other evil forms of technology: “… a de-
mented or simply spiteful coffee-vending machine … rejecting 
a first rate dime for a cup of third rate coffee.” What would Sam 
have thought of a mocha decaf double-shot non-fat latte with a 
shot of hazelnut—all for only $5.00? Included in Sam’s anti-auto-
mation rant were complaints of inadequately grounded phone 
booths (what’s a phone booth?), self-service elevators (are there 
any other kind?), and automated long distance calling (alas, still 
with us). In February 1963, he continued his dislike of technol-
ogy. Automated postage cancellation machines unable to handle 
the return of bottle caps (who remembers why these needed to 
be returned?) were singled out: “The machine has taken on the 
role of infallible arbiter of right and wrong that was formerly 
filled by the dog.” Electric typewriters needed scolding for fail-
ing to impart the Anger intended by the typist in the depression 
of the letter “A.” An automated pitching machine throwing only 
fastballs deserved rebuke—“Is it because they lack the guts to go 
to the curve with a three ball count?”
 During his time as a New Yorker humorist, Sam became 
friends with A. J. Liebling, a journalist and frequent contributor 
to the magazine. In a brilliant Liebling piece (The New Yorker, 
Oct. 27th, 1962) about bouillabaisse, Sam is a hero: “It is a mistake 
to mention anything unclear to McDowell, because he will go to 
entirely extravagant lengths to clarify it.” Liebling quotes heavily 
and revealingly from Sam’s letters. For example, in a letter thank-
ing Liebling for a fine lunch Sam needed to explain:

“I want to … apologize for the peculiar way I squirmed in my 
chair and bulged my eyes whenever a busboy cleared a near-
by table. Because of years of exposure to tobacco smoke and 
formaldehyde preservative, my taste buds are in no condi-
tion to make me a judge of the delicacies of fine cookery, but 
I am a connoisseur of fine fishbones. The sight of that menu, 
with its marvelous variety of fishes, immediately suggested 
to me what delights in fishbones there must be in the kitchen 
garbage cans. I could visualize a huge can of codfish skulls, 
with striking enlarged intercalary bones; Spanish-mackerel 
vertebral columns, with articulating processes designed with 
fine precision and economy; and the skull of my own red 
snapper, with magnificent supraoccipital crest. Through the 
years, I have learned not to follow the busboy out into the 
kitchen and rummage through the garbage, but desire still 
comes over me, and I am not quite myself when the seduc-
tive hints of fishbone-connoisseur’s paradise pass before my 
eyes …”

There may be a link between Sam’s complaints of the pitfalls 
and idiocy of technology and the letters he wrote. They were al-
ways hand-written, never on a typewriter. As far as I know, Sam 
didn’t use a typewriter, electric or manual. And I don’t think he 
ever owned a computer or had an email address. At home, he 
wrote his papers and letters on lined yellow legal pads, sitting in 
a recliner with his feet on an ottoman. He always wrote using a 
rapidograph India ink pen and almost never edited or scratched 
out what was written. None of the letters he wrote to me ever 
included insertions, strikeouts, or deletions.
 From the late 1960s until his last paper published in 2008, 
most of Sam’s scholarly output was devoted to snakes. His work 
had an effect on almost anyone with serious interests in snake 
anatomy and evolution. Any snake expert who has not read 
about the architecture of the corner of the mouth of colubrids 
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should be ashamed. He was especially proud of his last paper, 
which was devoted to the skull of snakes (McDowell 2008, but 
probably written years earlier)—over 150 pages of dense ana-
tomical description.
 In 1973, Sam took a break from snakes and published a se-
ries of four papers devoted to the Heteromi. These papers ap-
peared in volume 6 of the monumental Fishes of the North Atlan-
tic (Memoir, Sears Foundation for Marine Research, Number 1, 
Fishes of the Western North Atlantic, part 6). Sam’s 228 folio-size 
pages appeared just before Donn Rosen’s cypriniform chapter.
 As a comparative anatomist, Sam is certainly best known for 
his work on snakes. This work has always been difficult because 
all of the typical anatomy of squamates is crammed into a some-
times pencil thin (or even pencil-lead thin) snake body. Sam’s 
large hands would not have seemed able to tease apart such di-
minutive detail. And yet his observations and the illustrations he 
drafted are detailed and beautiful (e.g., see Fig. 3, his illustration 
of the throat muscles of a tiny Leptotyphlops). Many of the skulls 
illustrated in his work were meticulously—almost miraculous-
ly—dissected from preserved specimens. He was often in unex-
plored territory and his observations were the foundation for the 
research of others such as David Cundall, Fran Irish, and Alan 
Savitzky, to mention just a few. The titles of many of Sam’s papers 
were obscure and gave scant clues of the importance of the con-
tent. For example, the Bishop Museum series (McDowell 1974, 
1975, 1979) dealt with most of the basal lineages of snakes and 
represents an extraordinary source of anatomical insight. Sam’s 
work is widely regarded as perceptive; even some of his more un-
likely systematic conclusions and outrageous ideas of homology 
have been confirmed by his astonished successors. For example, 
in 1968, Sam revealed that two “Elaps” (the type genus of Elapi-
dae), were not even elapids, and today these two species are Ho-
moroselaps. Thus, in a modestly titled paper on two misclassified 
snakes, Sam redefined the Elapidae and suggested relationships 
among African burrowing colubrids and atractaspids which have 
since been corroborated by molecular data (McDowell 1968).
 Sam never made it easy on his readers. He had a visceral ab-
horrence of over-simplification and felt that anatomy for its own 
sake was worthwhile. He rejected the “least publishable unit” 
and often buried important observations and hypotheses in 
larger works. For example, Sam suggested that Ramphotyphlops 

bramina might be the only all-female snake species. This gem 
glitters in his first of Bishop Museum series of papers (1974). 
Binary characters—required for cladistic analysis—were, in his 
view, intellectually dishonest. Boy, did we fight about this. He 
never generated a character matrix leaving it for others to mine 
his work for veins of anatomy gold. For any serious student of 
squamate anatomy, the best advice possible would be: “read and 
understand the work of Sam McDowell.”
 I met Sam during my first visit to the AMNH in the summer of 
1977. Sam and Rosa let me stay with them during my time in New 
York. Sam did not attend meetings very often and spent most of 
his life in New York City. Thus, many people never got an impres-
sion of Sam’s physical stature. When we met he would have been 
about 50 years old—tall, at least my height (6’3”), robust, already 
grey-bearded and grey-headed. I never saw him without a beard. 
He had large hands and long, slightly re-curved fingers, stained 
with tobacco and preservatives from pickled snakes (he never 
wore latex gloves during his dissecting). His fingers seemed to 
arch backwards even more when holding an often-present cigar 
away from his body. Although not tanned, his complexion was 
dark and his gaze was direct and intense; he could seem very 
intimidating. His expression often reflected concentration, but 
might have been perceived as irritation or even anger. When re-
ally listening, he would slightly close his eyes while twisting his 
beard. His smile was gentle, but coffee and tobacco took an inev-
itable toll. Sam’s laugh was reserved, and punctuated with small 
deep chuckles that seemed to come from his chest. He almost 
always wore a jacket, and short-sleeved button-down shirts, of-
ten with small holes from old fallen cigar embers. His wardrobe 
seemed an afterthought, a classic academic anti-fashion state-
ment. His tie might bear a water mark from dipping into some 
jar or vat of specimens. On the surface, Sam was the picture of 
an absent-minded professor with a bit of stubborn honesty that 
disguised a deeply compassionate and passionate humanist. 
 For someone whose mind was so well organized, his office 
and research spaces were almost catastrophically disordered. 
Piles of papers, bottles of specimens, dissecting equipment—all 
mixed with a light dusting of cigar ash—gave the mistaken im-
pression of neglect. His rotary telephone at the AMNH was a vic-
tim, covered in ash except for the dial, which was polished clean 
by the need to dial numbers. 
 Sam was not an extravagant person. He lived modestly, en-
joyed watching those damn Yankees win, and liked to thrash me 
in a friendly game of chess. In fact, in days when communica-
tion involved writing letters, his notes to me often began with a 
chess move—P to Q4. His wardrobe changed little over the years. 
Even his cigars were cheap. In spite of the importance of his sci-
entific contributions, he was never one for self-promotion. Af-
ter retirement in 1995, Sam lived quietly in his Manhattan, New 
York neighborhood. He shared four more years with Rosa before 
she died; they were married for 47 years. Sam lived another 15 
years and he was healthy and fit until the last few days of his life. 
He lost some weight without Rosa and age bent him a bit. He 
was napping while Janet sat nearby, knitting neglected, when he 
peacefully and gently died.
 Sam only had two graduate students: me and Edward Saiff 
(Ramapo College of New Jersey). He had mixed feelings about 
Rutgers-Newark as a grad school and only encouraged me to 
come because he was able to arrange for me to be a student re-
searcher at the AMNH.
 There are very few pictures of Sam. His daughter Janet tells 
me he disliked having his picture taken. In May 2014, seven 

Fig. 4. Samuel Booker McDowell, Jr.—a photo from the Humans of 
New York project taken 8 May 2014. http://www.humansofnewyork.
com/post/85118270706/ive-taken-over-five-thousand-portraits-of-
people
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months before he died, a photographer took his picture as a part 
of the Humans of New York project (Fig. 4). The photographer ex-
plained to Sam that he had taken thousands of pictures of New 
Yorkers and he had learned a little something about each person 
he photographed. Sam responded: “Well, you’re not finding out 
a thing about me!”—as Rosa would say with a little smile and up-
ward glance “Oh, Sam”—true to himself—always.
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James Albert Organ (1931–2015)

 James (Jim) Albert Organ was consid-
ered a great educator by his students and 
peers. He made significant contributions 
to the field of plethodontid salaman-
der courtship and ecology, and will be 
long remembered as an ambassador for 
plethodontid salamander conservation 
in the Mount Rogers National Recreation 
Area in southwestern Virginia. Unbe-
known to most, Jim played a pivotal role 
in the establishment of the Society for the 
Study of Amphibians and Reptiles. 
 Jim Organ was born on 29 March 1931 
in Newark, New Jersey. He developed his 
passion for science while participating in 
the junior museum program at the New-
ark Museum; he became a life member at 
the age of nine. Initially, Jim was more in-
terested in building airplane models, but 
a field trip to a local swamp stimulated his passion for natural 
history. At ten years of age, Jim was introduced to salamanders 
by Frankie Culpepper Georges from Cornell University. From 
her, Jim gained an understanding of how little was known about 
this animal group. Many years later Jim thanked Dr. Georges for 
inspiring him to study salamanders.
 In the eighth grade, while attending St. Michael’s Catholic 
School, he wanted to read Charles Darwin’s Origin of Species 
for a book report, but the school’s nuns deemed the book inap-
propriate. The Newark Museum staff then recommended to Jim 
that he attend the engineering program at Central Commercial 
Technical High School. He graduated in June 1948. Immediately 
after high school Jim enlisted in the U.S. Air Force. He wanted to 
be a pilot, but his young age prevented him from entering the 
program and he was later assigned to supply and logistics. Jim 
completed training at Mitchel Air Force Base on Long Island, and 
spent the last years of his military service at Air Force bases in 
Florida where he was able to continue to pursue herpetology in 
his down time (Fig. 1). He was honorably discharged in 1952 at 
the rank of staff sergeant.
 After serving in the Air Force, Jim attended the Newark Col-
lege of Arts and Sciences at Rutgers University where he focused 
on natural history. He earned an A.B. degree, graduating with 
high honors in the natural history curriculum and special hon-
ors in biology. At Rutgers, Jim meet Della Sprague, a fellow biol-
ogy major, in an embryology course. Jim and Della were mar-
ried in 1956, and the couple enjoyed 57 years of marriage until 
Della’s death in 2013 (Fig. 2). Della was almost always with Jim 
during his field trips and for most of his laboratory courtship 

trials. Jim credited his accomplishments 
to a lifetime of help from Della. In 1956, 
the couple moved to Ann Arbor, Michi-
gan, so Jim could begin graduate school 
and Della could complete a B.S. in Zool-
ogy. They had two daughters Linda Joyce, 
born in 1960, and Sylvia Fawn, in 1961.
         Jim obtained his M.S. (1958) and Ph.D. 
(1960) degrees from the University of 
Michigan under the direction of Charles 
M. Walker. Jim’s graduate research was 
conducted on Whitetop Mount and 
Mount Rogers in the Jefferson National 
Forest in southwestern Virginia. Walker 
initially suggested that Jim work on sys-
tematics in Mexico or Guatemala, but 
Jim had fallen in love with salamanders 
and southwest Virginia. In 1956, Jim took 
a field trip to the southern Appalachian 

Mountains to follow the trail, literally and figuratively, estab-
lished by Emmitt Reid Dunn. After he and Della were married, 
they revisited the Southern Appalachians to scout for research lo-
cations. They decided that Whitetop Mountain would be his pri-
mary research location. He sensed that herpetologists often felt 
they had to explore other countries because everything had been 
accomplished in the United States. However, he was the first to 
acknowledge that there was an immense amount of knowledge 
lacking for southern Appalachian plethodontid salamanders. He 
was always delighted when young scientists became dedicated 
to research Appalachian salamanders. Jim encouraged natural 
history students of all ages to pursue their passion even in an age 
where natural history and field work were often considered infe-
rior to molecular work. In an interview with Rick Van Noy for his 
book A Nature Sense of Wonder, Jim said “The best scientists are 
the ones that never quite grow up. They retain a kind of wonder 
about them” (Van Noy 2008). This quote is very fitting because 
Jim always wanted to learn more about herpetology in general 
and Appalachian salamanders in particular. He read each new 
issue of the Journal of Herpetology, Herpetological Review, and 
Copeia until the end of his life.
 Jim’s master’s thesis was on the courtship and reproduction 
of Plethodon jordani (now montanus) and P. glutinosus (now cyl-
indraceous), as well as the life history of P. welleri (Organ 1958, 
1960a, 1960b). Jim and Della observed courtship of P. monta-
nus during their first field trip to Whitetop Mountain in 1956. 
He wrote a manuscript detailing courtship including drawings 
of spermatophores. However, Walker would not allow Organ to 
publish the manuscript because he thought the spermatophore 
resembled a phallus. During the next season, Jim observed 
courtship again, but this time he took photographs. Once Walker 
observed the photographs, he then agreed to allow Jim to pub-
lish the manuscript which became Jim’s first scientific paper (Or-
gan 1958).
 For his dissertation, Jim wanted to expand upon the work of 
Nelson Hairston (1949) in North Carolina where he had docu-
mented elevational gradients of plethodontid salamanders. He 
established elevational transects at 100 ft intervals on northern 

Fig. 1. Jim Organ at MacDill Air Force Base, 
Florida, processing snakes he had collected 
(1950).
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and southern slopes of Whitetop and Bluff Mountains, as well 
as on Mount Rogers. Jim’s dissertation work created the founda-
tion for a long term study to examine elevational distributions in 
what is now called the Mount Rogers National Recreation Area 
(MRNRA) established by congress in 1966. Additionally, his dis-
sertation research included life histories, population ecology, 
and reproduction of five species of desmognathine salamanders 
(Organ 1961a). During his research, he collected over 12,000 
specimens, 7,000 of which were Desmognathus. All specimens 
are in the University of Michigan Museum of Zoology where Jim 
worked during his graduate degree. Jim published his elevation-
al distribution research with Desmognathus salamanders in his 
1961 Ecological Monographs paper (Organ 1961a). It was later 
included in the 1964 edition of Readings in Population and Com-
munity Ecology (Hazen 1964).
 Jim and Della Organ’s lifetime of research on plethodontid 
salamander courtship and reproduction created a foundation 
that researchers continue to build upon. In addition to Jim’s pub-
lication on the courtship of Plethodon montanus, he also docu-
mented the reproduction and life history of Gyrinophilus por-
phyriticus and Desmognathus wright (now organi) (Organ 1961b, 
1961c). From his work at the University of Virginia’s Mountain 
Lake Biological Station (MLBS) and City College of New York, 
Jim published three additional papers on salamander behavior 
and reproduction of Eurycea lucifuga, Plethodon glutinosus, and 
Pseudotriton ruber (Organ 1968a, 1968b; Organ and Organ 1968).
 Jim continued to work within the MRNRA and focused on his 
long term studies of salamander distributions. He published an 
abstract from the 1967 SSAR symposium in which he pointed out 
the absence of long term salamander population studies (Organ 
1968c). In 1990 and 1991, the U.S. Forest Service (USFS) con-
tracted with Jim and Della to repeat his dissertation surveys and 
to survey additional areas within the MRNRA, including Beech 
Mountain (Fig. 3; Organ 1990, 1991). Based on his research and 
recommendations, the Forest Service created and then almost 
doubled the size of its salamander management zone that pro-
tects most areas above 4,000 ft within the MRNRA and additional 
sensitive areas at lower elevations. Jim recommended that com-
mercial collection of salamanders for fishing bait be prohibited 
long before others had considered the conservation practice. 
Jim also suggested the MRNRA staff examine collection requests 
carefully to ensure they had scientific merit. Desmognathus or-
gani (formerly D. wright; Northern Pygmy Salamander) was 
named after Jim Organ for lifetime of salamander conservation 
(Crespi et al. 2010).
 For 31 years (1961–1992) Jim was a faculty member at The 
City College of the City University of New York, his only academic 
position in his career. During his tenure, Jim served as the de-
partment chair for six years, as well as head of the executive of-
fice of the Ph.D. program from 1981–1984. Jim had a reputation 
for being a rigorous professor and was awarded college teacher 
of the year in 1989. Jim taught a variety of courses, including gen-
eral biology, zoology, and anatomy. He developed a lab manual 
for his vertebrate biology course (Organ 1972). Students who 
completed his course were thankful for his rigor and thorough-
ness. Later in life, Jim developed health concerns and visited a 
new doctor in Marion, Virginia. After the visit, the doctor left the 
examination room and returned a few minutes later with a smile 
on his face. “I thought you might be that Jim Organ,” the doctor 
stated. One of the doctor’s friends in medical school was a grad-
uate of the City College and had successfully completed Jim’s 
anatomy course. After leaving the room, the doctor had quickly 

called his friend to confirm Jim’s identify and said his friend had 
noted the rigor in Jim’s classes. 
 Kraig Adler and Jim shared lab space at MLBS in 1966 and 
1967. Adler had mentioned to Jim that he and others were hav-
ing trouble naming a new national herpetology society that had 
been formed in 1958 as the Ohio Herpetological Society. Jim sug-
gested the “Society for the Study of Reptiles and Amphibians.” 
After a brief discussion, Jim and Kraig thought it would be better 
to follow taxonomic order and the name was modified to the So-
ciety for the Study of Amphibians and Reptiles. Kraig presented 
the potential name for the society at the 1966 meeting in Pitts-
burgh where it was adopted. Jim co-chaired the SSAR meeting at 
Mountain Lake Biological Station in 1968.
 Later in retirement, Jim and Della continued to share their 
love and knowledge of southern Appalachian salamanders. 
They often led interpretive hikes and presented programs on 
salamanders. Jim was the keynote speaker for the Mount Rogers 
Naturalist Rally in 1996 and the Tennessee Herpetological Soci-
ety in 2007. Jim guided many researchers working in the MRNRA 
and provided advice and insight for modern resurveys of his 

Fig. 2. Jim and Della Organ at the Mount Rogers Naturalist Rally, 
Konnarock, Virginia (2003).

Fig. 3. Jim Organ working in his Konnarock, Virginia, cabin during 
his 1990–1991 resurveys of the MRNRA (note the map of the MRNRA 
and sampling areas on the wall above the desk).
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historical datasets conducted by Hamed. Jim and Della would 
open their home to visiting researchers, as well as college and 
university field trip groups. Everyone who spent time with the 
Organs relished their knowledge of plethodontid salamanders, 
as well as their stories of a lifetime of field work. Jim and Della 
were also great salamander ambassadors to the local community 
surrounding the MRNRA. Fears of endangered species and land 
seizures were often calmed with Jim’s knowledgeable discus-
sions and personal conversations. Based on his research, Jim felt 
a few areas within the MRNRA lacked woody cover objects. While 
eating at a local restaurant, Jim was approached by a Konnarock, 
Virginia, resident who stated “you want to cut down trees for sal-
amanders?” Jim promptly began a discussion about his recom-
mendation and the need for cover objects. Local residents knew 
Jim and Della and they were well respected. Some local residents 
coined the nickname the “salamaster”, which was fitting. 
 Jim Organ died on 16 January 2015 in Konnarock, Virginia, in 
the cabin he and Della built and where they spent summers until 
his retirement when it then became their permanent residence. 
Jim was surrounded by family and friends during his last few 
months. His impact on his students and the field of plethodontid 
salamander behavior and ecology, especially in the MRNRA, will 
be long remembered and serve as a testament to a lifetime of 
hard work dedicated to a salamander-rich area.
 Portions of this obituary were derived from Walls et al. (2014).
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 The purpose of Current Research is to present brief summa-
ries and citations for selected papers from journals other than 
those published by the American Society of Ichthyologists and 
Herpetologists, The Herpetologists’ League, and the Society for 
the Study of Amphibians and Reptiles. Limited space prohibits 
comprehensive coverage of the literature, but an effort will be 
made to cover a variety of taxa and topics. To ensure that the cov-
erage is as broad and current as possible, authors are invited to 
send reprints to the Current Research section editors, Ben Lowe 
or Chava Weitzman; e-mail addresses may be found on the in-
side front cover. 

Freezing as a Method for Euthanasia

 Over the last few decades, methods for euthanizing small 
reptiles and amphibians have been under scrutiny. One method 
widely used historically, though currently out of favor, is a combi-
nation of cooling and freezing. Concerns about ice crystals form-
ing while the animals are still conscious and therefore exposed 
to severe pain have led to a perception that this method is not 
sufficiently humane. The authors of this study investigated the 

effects of freezing on Cane Toads (Rhinella marina) in Austra-
lia, where an efficient method for disposing of large quantities of 
toads is needed and where the freezing method is frequently em-
ployed. The authors initially implanted electroencephalogram 
electrodes to anesthetized toads. Ten days after recovery from 
surgery, the toads were implanted with a thermocouple wire to 
monitor body temperature, and then subjected to cooling and 
freezing. Toads were initially cooled to 5°C in a refrigerator, after 
which they were placed in a freezer. These experiments revealed 
a linear decline in braid activity with declining temperature, 
and no evidence of brain activity spikes consistent with pain as-
sociated with freezing. The authors also investigated pertinent 
literature, demonstrating that research contradicts anti-freezing 
arguments. Specifically, the brain temperature reflects air tem-
perature, body tissues freeze at temperatures below 0°C, cold is a 
general anesthetic, and, at least in Cane Toads, brain function ef-
fectively ceases at 3.2°C. The authors argue that experiments and 
literature support freezing (when combined with cooling) to be 
a humane method of euthanasia comparable with other widely 
used methods. However, they caution that these findings may 
not reflect the effects of freezing euthanasia in larger or cold-
adapted species.

CURRENT RESEARCH
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Middle Triassic Stem Turtle Provides  
Insights into Turtle Evolution

 In 2008, the discovery of a Late Triassic stem turtle, Odonto-
chelys, provided important insights into the evolution of turtles. 
At 220 million years old, Odontochelys represented a transition-
al stage in turtle evolution. In lieu of a carapace, Odontochelys 
had wide, flat ribs lacking intervening bone, though small neu-
ral plates were present adjacent to the vertebrae. Additionally, 
Odontochelys had teeth on the maxilla, premaxilla, dentary, and 
palatal bones. Like modern turtles, Odontochelys possessed a 
fully developed plastron and its skull lacked temporal fenestrae. 
The authors of the paper described here announce the discovery 
of an even older stem turtle. Named Pappochelys, it was retrieved 
from 240 million year old sediments in Germany. Like Odonto-
chelys, Pappochelys bears teeth on the maxilla, premaxilla, and 
dentary (dental condition of palatal bones is uncertain). It also 
possesses expanded ribs but lacks the small neural plates of 
Odontochelys. In place of a plastron, Pappochelys possesses a se-
ries of enlarged, paired gastralia, forming a jagged lateral margin 
akin to the margin seen in the plastron of later turtles. Perhaps 
most exciting is the presence of temporal fenestrae, the diag-
nostic feature of Diapsida; this is in line with recent molecular 
analyses recovering turtles as a clade nested within Diapsida. 
In light of this finding, turtle stem lineages had paired tempo-
ral fenestrae which were lost in the lineage leading to Odonto-
chelys and extant turtles. The sediments and associated fossils 
(fish, temnospondyl amphibians, terrestrial diapsids) indicate 
Pappochelys occurred at a lacustrine-terrestrial interface, sug-
gesting either an aquatic or amphibious lifestyle. This discovery 
lends further support to existing hypotheses regarding the phy-
logenetic placement of turtles, as well as turtle skull and plastron 
evolution.
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Arboreal Snakes have  
Disproportionately Long Tails

 Previous work has demonstrated a correlation between 
certain anatomical characteristics and arboreality in snakes, 
with the theory that they reduce the gravitational effects on the 

cardiovascular system experienced during vertical climbing. 
Such potential adaptations include small body width to length 
ratios, anteriorly positioned hearts, and tissues within the tail 
resistant to edema. The latter has cascading effects on climbing 
snakes, as edema reduces blood pressure, thus robbing the brain 
of vital blood flow. In an effort to determine whether long tails 
relative to body length can be added to this list, the authors of 
this paper collected data on 226 species spanning the snake phy-
logeny. Data was taken from female snakes to standardize the 
comparisons and to avoid issues associated with the presence 
of hemipenes. Total, tail, and body length measurements were 
made, and from these, a relative tail length (RTL) was calculated. 
Species were assigned to one of three “gravitational habitat” cat-
egories: obligatorily arboreal, facultatively arboreal and terrestri-
al, and non-arboreal (terrestrial and/or aquatic) (saxicolous spe-
cies were not represented). ANCOVA and ANOVA methods were 
employed to identify if RTL and total body length varied signifi-
cantly among the treatments, respectively. As phylogenetic re-
latedness could itself lead to a correlation between ecology and 
morphology, a phylogenetic independent contrast (PIC) analysis 
was conducted. For this, the authors constructed a “supertree” 
for the included taxa by pulling together phylogenetic infor-
mation from several previous studies; as the information was 
derived from different analyses, the branch lengths were set to 
equal. In this analysis, the discrete gravitational habitat catego-
ries were treated as continuous data, with obligatorily arboreal, 
facultatively arboreal and terrestrial, and non-arboreal forming 
a continuum from high to low gravitational stress, respectively. 
These analyses revealed the three categories did indeed differ 
in RTL; post-hoc analysis found RTL declined with declining 
arboreality. Meanwhile, non-arboreal snakes were shorter than 
obligatorily and facultatively arboreal snakes (the latter two 
categories did not differ in total length). The PIC analysis dem-
onstrated that when phylogenetic relatedness is accounted for, 
RTL is still positively correlated with increasing arboreality. The 
authors argue that by increasing RTL, arboreal snakes increase 
the proportion of the body possessing edema-resistant tissues, 
thereby counteracting the effects of gravity-induced cardiovas-
cular stress. Further, they point out that total length appears to 
be constrained in obligatorily arboreal snakes (given selection 
for longer tails), and that in addition to gravitational stress, se-
lection for maximal gap- spanning ability may be contributing 
to this, as gap-spanning ability relative to body length decreases 
with increasing body length.
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New Insights into the Evolution of  
Temperature-Dependent Sex Determination

 The potential consequences of climate change for species 
with temperature-dependent sex determination (TSD) are of 
pronounced concern to conservation biologists. These concerns 
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extend to species with otherwise genotypic sex determination 
(GSD) that exhibit a “temperature override,” where certain tem-
peratures cause embryos to undergo sex reversal relative to their 
genotypic sex. Through analysis of wild populations and experi-
ments in the lab, the authors of this paper aimed to determine 
the potential effects of climate change for a known temperature 
override species: Australia’s Central Bearded Dragon (Pogona vit-
ticeps). In this ZZ/ZW species (where females are the heteroga-
metic sex), high temperatures cause genetic males to develop as 
females. Blood samples were collected from wild dragons across 
a swath of their distribution from the northern corner of Victo-
ria to the southwest corner of Queensland. Phenotypic sex was 
determined through visual inspection and physical manipula-
tion, and genotypic sex was determined via PCR. The PCR pro-
cedure involved amplifying a gene on the W chromosome and 
an autosomal gene (control); in the ensuing gel electrophore-
sis, PCR product from genetic females would have two bands 
while those from sex-reversed females would have one. These 
studies revealed a region with a high proportion of sex-reversed 
females straddling the border between New South Wales and 
Queensland. Despite numerous laboratory-based demonstra-
tions of sex reversal in amniote species, this study represents the 
first documentation of this phenomenon in a wild population. 
Back in the lab, the authors of this paper subjected clutches of 
eggs from genetic and sex-reversed females to a suite of tem-
peratures, and raised the resulting offspring to determine geno-
typic and phenotypic sex. Analysis of the offspring data from the 
genotypic females indicated the temperature above which sex 
reversal begins to skew the sex ratio is about 33°C, corroborating 
previous studies. The sex ratios of the offspring of sex-reversed 
females followed a common pattern seen in species with TSD: 
males only at low temperatures and females only at high tem-
peratures. The sex-reversal mechanism in sex-reversed female 
offspring was more sensitive, with the pivotal temperature be-
ing a full degree below that of genetic female offspring. Most 
surprisingly, eggs from sex-reversed females exhibited a higher 
frequency of successful hatching. While previous attempts to ex-
plain the existence of TSD have focused on adaptive processes, 
these experiments suggest a novel pathway to TSD, where rising 
temperatures alone can eliminate genetic females from a tem-
perature-override population in a single generation. Further, if 
sex-reversed females possess greater fitness than their geneti-
cally female counterparts, this may also serve to eliminate GSD 
from a population.

Holleley, C. e., d. o’Meally, s. d. sarre, J. a. MarsHall graVes, T. ezaz, 
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Environmental Conditions of  
Yellow-Spotted Monitor Nests

 Female Yellow-Spotted Monitors (Varanus panoptes) are 
known to excavate nests in close proximity to one another, 
forming communal “warrens.” These nests serve no additional 

purpose (e.g., adult estivation) as they are filled with loose soil 
subsequent to ovipositing. A study researching the nesting be-
havior of this species was published in 2014 that revealed the 
nesting burrows of V. panoptes to be corkscrew-shaped and up to 
3.6 m in depth—the deepest cavities dug strictly for nesting ever 
recorded for a living vertebrate. The paper described here (from 
the same research group as the aforementioned 2014 paper) aims 
to shed light on the function of these deep, spiraled burrows. 
Noting that they bear a striking resemblance to fossil burrows of 
a Permian therapsid (Diictodon) and a Miocene beaver (Palaeo-
castor), they propose that studying deep helical burrows in an ex-
tant species may provide insights into these fossil “Daimonelix” 
(or “devil’s corkscrews”). The team found and excavated 52 nests, 
fifteen of which had viable eggs and the remainder of which were 
presumably from previous years. In an effort to test the hypoth-
esis that deep, helical burrows served to optimize thermal and/
or moisture conditions experienced by eggs, the authors placed 
data loggers along the length of the rebuilt egg-containing bur-
rows to collect temperature data, and took soil samples for mois-
ture quantification. These temperature data were analyzed using 
linear mixed-effects models with depth and season as fixed ef-
fects and specific burrow as a random effect. Non-linear regres-
sion was employed to identify a correlation between moisture 
and depth. These experiments revealed variation in temperature 
decreased with increased depth. Relative to deeper depths, shal-
lower depths were not only warmer in the warm season, but also 
colder in the cold season. Interestingly, despite being of variable 
depth, there was no significant correlation between nest depth 
and temperature, suggesting nests are constructed to achieve 
optimal temperatures. A significant positive correlation between 
moisture and depth was found. The moisture-content increase 
from one to three meters was small in an absolute sense but rela-
tively large (37%) as these desert soils are exceptionally dry. The 
authors discuss in depth other hypotheses attempting to explain 
helical burrows in V. panoptes and other taxa; however, their ex-
periments do support the hypotheses that these burrows serve 
to optimize temperature and maximize moisture experienced by 
developing eggs.

doody, J. s., H. JaMes, k. ColyVas, C. r. MCHenry, and s. CluloW. 2015. 
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the Linnean Society (in press) doi:10.1111/bij.12589.
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Underpinnings of Reduced Fertilization  
Success in Explosive Breeding Males

 Although female reproductive output limitation due to gam-
ete depletion is well documented in explosive-breeding anuran 
species, the degree to which males of these species exhibit this 
is less understood. The authors of this paper set out to study 
this phenomenon in Wood Frogs (Ranidae: Lithobates sylvati-
cus). Wood Frogs are among the earliest breeders throughout 
their range (northern, eastern North America), and while at the 
breeding sites males do not eat and instead subsist solely on en-
ergy stores remaining from the previous fall. With such limited 
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energy available, it would seem these males would have a limited 
supply of sperm during a given season. Previous studies of ex-
plosively breeding anurans have demonstrated both decreased 
sperm count and decreased fertilization success with succes-
sive matings; however, whether a reduction in sperm count or 
energy is to blame for this reduced success is unknown. To test 
this, the authors allowed male frogs to successively mate with 
three to four gravid females over the course of a few days during 
two breeding seasons. Prior and subsequent to mating, females 
were weighed to determine the mass of the eggs, and males were 
weighed and measured to determine a body condition index. 
Subsequent to mating, egg masses were brought into the labo-
ratory and allowed to develop to the initiation of hatching, at 
which point the number of fertilized eggs was determined. These 
data were analyzed using linear mixed models, with number of 
fertilized eggs as the dependent variable and mating order, year, 
mass of eggs, and male body condition as fixed effects. A logistic 
regression was also run to determine if male condition was cor-
related with fertilization failure. The authors hypothesized that 
reduced reproductive success due to diminishing sperm count 
would result in a gradual decline of fertilization success (as 
sperm count tapers off gradually), while that due to energy-store 
depletion would result in complete failure to fertilize following 
reproductive bouts of normal success. The only significant effect 
detected was the order of the mating; however, this disappeared 
when complete fertilization failures were removed, indicating a 
pattern expected if energy-store depletion is affecting fertiliza-
tion. Additionally, males that failed to fertilize did not differ in 
size or body condition from those that successfully fertilized 
consistently. Taken together, these findings illustrate that despite 
reduction in sperm count with successive matings, other factors 
may still underlie the reduced fertilization success seen in explo-
sive breeders.

sWierk, l., J. b. Tennessen, and T. langkilde. 2015. Sperm depletion may 
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Testing Predatory-Bite Protection  
Hypothesis for Lizard Armor

 Though body armor is commonly assumed to serve to pro-
tect soft bodies from crushing predatory bites, this hypothesis is 
infrequently evaluated in a rigorous fashion. As degree of arma-
ment is generally conserved within clades, few ‘natural experi-
ments’ exist allowing for the testing of these hypotheses. The au-
thors of this paper chose to test hypotheses of armor function in 
one clade that does show considerable armor diversity: lizards 
of the family Cordylidae. Lizards in this family possess both der-
mal bone and keratinized epidermal armor which have been 
hypothesized as a defense against predatory bites. They chose 
to investigate five species, including single populations of Karu-
sasaurus polyzonus, Namazonurus peersi, Cordylus macropholis, 
and C. cordylus, and three populations of the Armadillo Lizard 
(Ouroborus cataphractus), which are known to vary in degree 

of armament. Frozen/thawed but otherwise unpreserved skins 
were subjected to simulated bites from skulls of four sympatric 
species of herpestid mongooses that are likely predators of these 
lizards. This involved attaching a mammal cranium to a force 
transducer, and determining the force required for each skull 
to pierce each skin. The authors also used light microscopy to 
quantify the degree of dermal bone and keratinized epidermis 
in each skin, indicated by thickness of osteoderm and α-keratin 
thickness, respectively. Using an established protocol, estimates 
of potential bite force were generated for the skulls based on 
morphometrics. Two ANOVAs were performed; one using the 
bite force/skin strength data to identify significant differences 
in skin strength and bite force, and any interactions between 
the two, and another to determine if there is variation in armor 
among the lizard species/populations. Finally, a Spearman rank 
correlation analysis was performed to determine whether skin 
toughness and degree of armor are significantly correlated. 
These analyses demonstrated significant variation among bite 
forces and skin strengths. Post-hoc tests revealed the skins to 
be of similar toughness with the exception of the O. cataphrac-
tus populations, which had significantly tougher skin. Further, 
significant differences in skin toughness were detected among 
the O. cataphractus populations. Similarly, bite force varied 
among herpestid species. Taken together, all mongoose species 
have sufficient bite force to puncture the skin of K. polyzonus, 
N. peersi, C. macropholis, and C. cordylus; as for O. cataphrac-
tus, one or two populations have skin of sufficient strength to 
withstand the bite of the three weakest mongooses, though the 
strongest (Herpestes ichneumon, the Egyptian Mongoose) is ca-
pable of puncturing the skin of all cordylid species examined. 
Little difference was detected in the degree of keratinized epi-
dermis, while degree of dermal bone showed more variation and 
mirrored the observed variation in skin toughness. These experi-
ments demonstrate that dermal bone is the primary contributor 
to skin strength, though even the toughest skin is susceptible to 
at least one local predator, implying there may be other factors 
driving the evolution of armament, including (the authors sug-
gest) aiding in thermoregulation, prohibiting extraction from 
rocky retreats, and serving as mineral reservoirs.
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Researchers Reveal Insights into  
Social Dynamics of Cottonmouths

 Recent studies have greatly expanded our understanding of 
viperid social behavior, for instance revealing that Timber Rattle-
snake (Crotalus horridus) individuals can recognize kin and pref-
erentially associate with them. The authors of this paper chose 
to explore how postnatal maternal attendance affects these be-
haviors in the Cottonmouth (Agkistrodon piscivorous). Gravid 
females were collected from the wild and allowed to give birth 
in captivity. Upon birth, clutches were assigned to one of two 
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treatments: they were either allowed to remain with their moth-
er and their siblings until their first shed (maternal attendance, 
or MA, treatment) or were removed and placed into solitary 
confinement (separated, or SE, treatment). In the former treat-
ment, subsequent to shedding, the offspring were also placed in 
solitary confinement. After six months, snakes were assigned to 
same-sex pairs so that half were paired with a littermate and half 
were paired with an unrelated snake. To ensure all paired snakes 
were either full sibs or unrelated, snakes were paired from dif-
ferent localities, and multiple-paternity clutches were identified 
via genetic testing. Pairs were recorded interacting and average 
distance and time entwined was calculated; these data were ana-
lyzed using general linear modeling and post-hoc tests. This ex-
periment revealed female kin in the MA treatment showed a high 
affinity to one another while those in the SE treatment avoided 
each other. Male kin showed the exact opposite pattern, while 
the non-kin treatments showed no pattern. These same patterns 
were also reflected in the time spent entwined. Subsequent to 
these experiments, the same juveniles were subjected to similar 
trials with either their mother or an unrelated mother. Analyzed 
using linear mixed models, these experiments revealed regard-
less of sex, related juveniles and mothers in the MA treatment 
showed a higher affinity than their unrelated counterparts. In 
contrast, pairs in the SE treatment showed highly variable de-
grees of affinity. Further, the only group that showed a greatly 
reduced propensity to entwine included mothers and unrelated 
females, regardless of treatment; thus, contrary to what was seen 
for siblings, maternal attendance appears much less important 
for mother-offspring relationships. The authors stress that this 
and similar studies show that “cryptic sociality” is more wide-
spread than generally recognized, and more investigation into 
the dynamic of facultative parental care is warranted.

Hoss, s. k., d. H. deuTsCHMan, W. booTH, and r. W. Clark. 2015. Post-
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ety (in press) doi:10.1111/bij.12604.
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Brazilian Frogs Found to be Venomous

 Venom, toxin aligned with a delivery system, is common 
among snakes but has evolved infrequently across the verte-
brate tree. And though the presence of poison glands is a syn-
apomorphy of Amphibia, few amphibians exhibit an associated 
delivery mechanism. Two closely-related hylid frogs in Brazil, 
Aparasphenodon brunoi from the Atlantic Forest ecoregion and 
Corythomantis greeningi from the Caatinga ecoregion, do fall 
in the venomous category, as they have potent secretions and 
affiliated cranial spines which pierce through glands to deliver 
venom to potential predators. The authors of this study set out 
to further characterize the venom systems of these frogs. Their 
experiments revealed secretions from A. brunoi had LD50 val-
ues of ~4 µg while those from C. greeningi were ~50 µg. Com-
pare those scores to those of sympatric pitvipers (Bolthrops), 
who average ~100 µg. Further, experiments wherein mice were 
injected in the paw with one of several toxin dosages and moni-
tored for changes in volume via a plethysmometer showed that 

maximum edema from A. brunoi and C. greeningi occurred in 30 
and 60 minutes, respectively, and edema persisted for at least 
70 hours. SDS-PAGE experiments demonstrated that venom 
glands of both species possess diverse protein profiles. Experi-
ments aimed at identifying specific enzyme categories found 
little evidence for proteases in either species’ head glands, but 
hyaluronidase activity was seen in both; these enzymes are well 
known in squamate venom for their toxin-dispersing properties, 
but hitherto unknown in amphibians. Scrutiny of photographs 
and SEM images established both species possess extensive 
spines on their skulls serving to deliver toxins, with those of C. 
greeningi being the more dramatic of the two. These spines are 
particularly conspicuous in the rostral region. Histological sec-
tions showed that the head glands of C. greeningi are exception-
ally large; despite having weaker venom than A. brunoi, larger 
glands and more substantial spines make C. greeningi similarly 
formidable. The authors discuss how when captured, these frogs 
aggressively flex their head, jabbing their venom-fortified spines 
into the collector’s hand. They argue that other frogs with cranial 
ornamentation (including several rhacophorid species) should 
be investigated for similar venom apparatus.

Jared, C., P. l. MailHo-FonTana, M. M. anToniazzi, V. a. Mendes, k. C. 
barbaro, M. T. rodrigues, and e. d. brodie, Jr. 2015. Venomous frogs 
use heads as weapons. Current Biology (in press) doi:10.1016/j.
cub.2015.06.061.
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