


SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES
 www.ssarherps.org

The Society for the Study of Amphibians and 
Reptiles, the largest international herpetological 
society, is a not-for-profit organization established 
to advance research, conservation, and education 
concerning amphibians and reptiles. Founded in 
1958, SSAR is widely recognized today as having the 
most diverse society-sponsored program of services 
and publications for herpetologists. Membership is open to 
anyone with an interest in herpetology—professionals and 
serious amateurs alike—who wish to join with us to advance 
the goals of the Society.

All members of the SSAR are entitled to vote by mail 
ballot for Society officers, which allows overseas members 

to participate in determining the Society's activi-
ties; also, many international members attend the 
annual meetings and serve on editorial boards and 
committees. 

All members and institutions receive the Soci-
ety’s primary technical publication, the Journal of 
Herpetology, and its bulletin, Herpetological Review; 

both are published four times per year. Members also receive 
pre-publication discounts on other Society publications, 
which are advertised in Herpetological Review. 

To join SSAR or to renew your membership, please visit 
the secure online ZenScientist website via this link:

http://www.ssarherps.org/pages/membership.php

Future Annual Meetings
2014 — Chattanooga, Tennessee, 30 July–3 August (JMIH with ASIH, HL, and AES)
2015 — Lawrence, Kansas 30 July–3 August (SSAR with PARC and KHS)

 SSAR OFFICERS (2013)
 President
 ROBERT D. ALDRIDGE
 Saint Louis University
 aldridge@slu.edu

 President-elect
 AARON M. BAUER
 Villanova University
 aaron.bauer@villanova.edu

 Secretary
 MARION R. PREEST
 The Claremont Colleges
 mpreest@jsd.claremont.edu

 Treasurer
 ANN PATERSON
 Williams Baptist College
 distichus@hotmail.com

 Publications Secretary
 BRECK BARTHOLOMEW
 Salt Lake City, Utah 
 ssar@herplit.com

 Immediate Past President
 JOSEPH R. MENDELSON, III
 Zoo Atlanta
 jmendelson@zooatlanta.org

 Directors
 FRANK BURBRINK (2016) 
 College of Staten Island, USA 
 ALISON CREE (2016) 
 University of Otago, New Zealand 
 TIFFANY DOAN (2014) '
 State College of Florida, Manatee-Sarasota, 
 USA 
 LISA HAZARD (2016)
 Montclair State University, USA 
 TRAVIS LaDUC (2014)
 University of Texas at Austin,USA  
 JENNIFER PRAMUK (2014)
 Woodland Park Zoo, Seattle, USA 
 CAROL SPENCER (2014)
 University of California, Berkeley, USA 
 GREGORY WATKINS-COLWELL (2016)
 Yale University Museum of Natural History,
 USA

 Trustee
 GEORGE R. PISANI
 University of Kansas

  
 SSAR EDITORS
 Journal of Herpetology
 ERIN MUTHS, Co-Editor
 U.S. Geological Survey, Fort Collins

 GAD PERRY, Co-Editor
 Texas Tech University

 Contributions to Herpetology
 KRAIG ADLER, Editor
 Cornell University

 Facsimile Reprints in Herpetology
 AARON M. BAUER, Editor
 Villanova University

 Herpetological Circulars
 JOHN J. MORIARTY, Editor
 Plymouth, Minnesota

  Catalogue of American Amphibians
  and Reptiles
 TRAVIS LADUC, Co-Editor
 University of Texas at Austin

 CHRISTOPHER J. BELL, Co-Editor
 University of Texas at Austin

 Herpetological Conservation
 JOSEPH C. MITCHELL, Editor
 Mitchell Ecological Research Services

Editor
ROBERT W. HANSEN
16333 Deer Path Lane
Clovis, California 93619-9735 USA
HerpReview@gmail.com

Associate Editors
MICHAEL F. BENARD
Case Western Reserve University, USA

JESSE L. BRUNNER
Washington State University, USA

FÉLIX B. CRUZ
INIBIOMA, Río Negro, Argentina

RAUL DIAZ
La Sierra University, California, USA

ROBERT E. ESPINOZA
California State University, 
Northridge, USA

SCOTT M. BOBACK
Dickinson College,  
Carlisle, Pennsylvannia, USA

GUNTHER KÖHLER
Forschungsinstitut und Naturmuseum 
Senckenberg, Germany

PETER V. LINDEMAN
Edinboro University, USA

DEANNA H. OLSON
USDA Forestry Science Lab, 
Corvallis, Oregon, USA

JODI ROWLEY
Australian Museum, Australia

DANIEL SAENZ
USDA Forest Service, Nacogdoches, 
Texas, USA

Index Editor
RUTHE SMITH

Section Editors
Book Reviews

AARON M. BAUER
Villanova University, USA
aaron.bauer@villanova.edu

Current Research
BECK A. WEHRLE
University of California, Irvine, USA
bwehrle@uci.edu

BEN LOWE
University of Minnesota, USA
lowe0160@umn.edu

Conservation
PRIYA NANJAPPA
Association of Fish & Wildlife Agencies,
USA
pnanjappa@fishwildlife.org 

Geographic Distribution
INDRANEIL DAS
Universiti Malaysia Sarawak, Malaysia
idas@ibec.unimas.my

JERRY D. JOHNSON
The University of Texas at El Paso, USA
jjohnson@utep.edu

ALAN M. RICHMOND
University of Massachusetts, USA
alanr@bio.umass.edu

GUSTAVO J. SCROCCHI
Fundación Miguel Lillo, Argentina
soniak@webmail.unt.edu.ar

DAVID C. BLACKBURN
California Academy of Sciences, USA
david.c.blackburn@gmail.com

STEPHEN RICHARDS
South Australia Museum, Australia
steve.richards@samuseum.sa.gov.au

Zoo View
JAMES B. MURPHY
Smithsonian National Zoological Park, 
USA
jbmurphy222@gmail.com

Nomenclature
JAY M. SAVAGE
San Diego State University,  
California, USA 
savy1@cox.net

Herpetoculture
ROBERT HILL
Zoo Atlanta, USA
rhill@zooatlanta.org

WULF SCHLEIP
Meckenheim, Germany
wschleip@leiopython.de

Natural History Notes
JAMES H. HARDING
Michigan State University, USA
hardingj@msu.edu

CHARLES W. PAINTER
New Mexico Department of  
Game and Fish, USA
charles.painter@state.nm.us

JACKSON D. SHEDD
TNC Dye Creek Preserve,  
California, USA
Jackson.Shedd@gmail.com

JOHN D. WILLSON
University of Arkansas, Fayetteville, USA
hr.snake.nhn@gmail.com

DAVID A. STEEN
Auburn University,  
Auburn, Alabama, USA
hr.snake.nhn@gmail.com

Copy Editors
DREW DAVIS
University of South Dakota, USA

KYLE MILLER HESED
University of Maryland, USA

DANIEL PORTIK 
University of California, Berkeley, USA

ELIZABETH TIMPE
University of Connecticut, USA

HERPETOLOGICAL REVIEW
THE QUARTERLY BULLETIN OF THE 

SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES

© 2013 Society for the Study of Amphibians and Reptiles



Herpetological Review 44(3), 2013

345345

Dean E. Metter Memorial Award, 2013

 The Metter Memorial Award honors the legacy of Dean E. 
(Doc) Metter, long-time biology faculty member at the Univer-
sity of Missouri-Columbia. The award is designed to encourage 
students to pursue field research in herpetology.
 The 2013 Metter Memorial Award goes to Mitch Tucker, a 
PhD student in the Division of Biological Sciences at the Uni-
versity of Missouri. His major professor is Carl Gerhardt. Mitch’s 
proposal was entitled “Behavioral Consequences of Polyploidy 
in Gray Treefrogs, Hyla chrysoscelis.” A key component of the 
proposal hinges upon being able to generate autopolyploid 
frogs in the lab which Tucker is able to do with a “cold-shock” 
treatment developed by he and Gerhardt. Tucker’s proposal was 
especially innovative and experimental and takes an approach 
involving field work as well as laboratory work to provide insight 
to a particularly interesting biological system. Congratulations 
to Mitch Tucker.

SSAR Student Poster Award  
Winners for 2013 Announced

 The third annual SSAR Student Poster Awards were present-
ed at the 56th Annual Meeting of the SSAR in Albuquerque, New 
Mexico, 10–15 July 2013. This year there were 40 eligible posters. 
In recognition of outstanding student poster presentations at 
the annual meeting, a single award was given in each of the fol-
lowing categories: Evolution, Genetics, & Systematics (6 presen-
tations), Ecology, Natural History, Distribution, & Behavior (23 
presentations), and Conservation & Management (11 presenta-
tions). Because few students entered the Physiology & Morphol-
ogy category, those students were placed in other categories and 
no award was given in that category. All awardees received a 
check for US $100 and a book from University of California Press.
 This year’s judges were Tiffany Doan (Chair, State College 
of Florida, Manatee-Sarasota), Marina Gerson (California State 

ABOUT OUR COVER: Terrapene nelsoni
 A recent phylogenetic study of the 
North American box turtle genus Ter-
rapene, incorporating mitochondrial 
and nuclear DNA sequence data, sug-
gests recognition of five species: caro-
lina, coahuila, mexicana, nelsoni, and 
ornata (Martin et al. 2013. Molecular 
Phylogenetics and Evolution 68:119–
134). The two westernmost species, 
nelsoni and ornata, are shown to be 
sister taxa. 
 Terrapene nelsoni (Spotted Box 

Turtle), depicted on our cover, remains the least known of the 
box turtle species. It occupies the Pacific versant of the Sierra 
Madre Occidental on Mexico’s west coast from Sonora and 
Chihuahua south to Nayarit and Jalisco. However, the vast ma-
jority of records are from the northern part of the range (Sono-
ra) and elsewhere it remains a rarely recorded species (Buskirk 
and Ponce-Campos 2011. In Rhodin et al. [eds.], Conserva-
tion Biology of Freshwater Turtles and Tortoises: A Compila-
tion Project of the IUCN/SSC Tortoise and Freshwater Turtle 
Specialist Group. Chelonian Research Monographs No. 5, pp. 
060.1–060.9, doi: 10.3854/crm.5.060.nelsoni.v1.2011, http://
www.iucn-tftsg.org/cbftt/).
 This is a turtle of thornscrub and pine-oak forest in the 
Sierra Madre Occidental. Thornscrub, in particular, is a plant 
community that has a stark appearance for much of the year 
until the arrival of summer monsoons, when the region is 
quickly transformed into a luxuriantly green landscape. This 
is when box turtles become active. The terrain is often rugged, 
and it seems likely that turtles are capable of traversing steep 

slopes. Diet is presumed to include insects and fruits. Court-
ship and oviposition are thought to occur near the start of 
the rainy season, with females producing clutches of 1–4 eggs 
(Milstead and Tinkle 1967. Copeia 1967:180–187), although re-
productive ecology remains unstudied in the wild.
 Our cover depicts an adult Spotted Box Turtle in situ near 
the east bank of the Río Aros, Sonora, Mexico, discovered by 
Robert A. Villa. Here, at the point where the Aros meets the Río 
Bavispe to form the headwaters of the Río Yaqui, T. nelsoni ap-
proaches its northern boundary. The habitat is characterized 
by plants whose northward expansion is thwarted by sensitiv-
ity to frost; other neotropical reptiles whose northern range 
limits are nearby include Central American Indigo Snakes 
(Drymarchon melanurus), Mexican Brown Snakes (Storeria 
storerioides), Mexican Black-bellied Garter Snakes (Thamno-
phis melanogaster), Beaded Lizards (Heloderma horridum), 
and Clouded Anoles (Anolis 
nebulosus) (Enderson et al. 
2009. Check List 5[3]:632–
672). 
 Villa recorded the im-
age using a Fujifilm FinePix 
S4500 using fill flash. He is a 
Tucson, Arizona-based field 
biologist whose primary in-
terests are in monitoring 
biodiversity of the Sky Island 
region. He is a past president 
of the Tucson Herpetological 
Society, as well as an accom-
plished violinist.
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University, Stanislaus), Ali Reza (Delta State University), Mat-
thew Heinicke (University of Michigan-Dearborn), Sean Rovito 
(University of California, Berkeley), Steven Kimble (Purdue Uni-
versity), and Kerry Griffis-Kyle (Texas Tech University).
 The Winners.—Evolution, Genetics, & Systematics: Shuangy-
ing Yu, Texas Tech University, “Endosulfan and alpha-cyperme-
thrin inhibit repair of DNA photo adducts and decrease tran-
scription of nucleotide excision repair genes in Xenopus laevis 
embryos.” Conservation & Management: Katherine O’Donnell, 
(University of Missouri), “Initial terrestrial salamander responses 
to prescribed fire and timber harvest in southeast Missouri”. Ecol-
ogy, Natural History, Distribution, & Behavior: Kristin Winchell, 
University of Massachusetts, Boston, “Phenotypic shifts in urban 
populations of the tropical lizard, Anolis cristatellus.” 

SSAR Roger Conant Grants-In-Herpetology: 
Award Winners for 2013

 An award in the amount of US $500 was made to each of the 
following individuals:

Conservation.—Todd Pierson, University of Georgia, “Monitor-
ing Appalachian Plethodontidae using “environmental DNA.” 
Advisor: Travis Glenn

Education.—Tiffany Vanderwerf, Buffalo Zoo, “Save your back-
yard: a local herpetological conservation education outreach 
program.”

The Andrew H. Price Field Research Grant In Herpetology.— 
Mark Oliva, California State University-Northridge, “Call com-
plexity of an Ecuadorian treefrog, Dendropsophus carnifex: mate 
call recognition and female choice.” Advisor: David Gray

Laboratory Research.—Schyler Nunziata, University of Ken-
tucky, “Microevolutionary response of two salamander species 
to climate change in an isolated seasonal wetland.” Advisor: Da-
vid Weisrock

Travel.—Justin Lawrence, The University of Mississippi, “The 
effect of color and pattern on predator generalizations in a poly-
morphic poison frog.” Advisor: Brice Noonan

International.—Jessica Hacking, Flinders University, Australia, 
“Honest signals of fitness? Analysis of immune gene variation, 
parasite loads, and male colouration in the tawny dragon lizard 
(Ctenophorus decresii).” Advisor: Mike Gardner

 SSAR thanks Committee Chair, Joshua M. Kapfer (University 
of Wisconsin-Whitewater), and the following reviewers: Robert 
Brodman (St. Joseph’s College), Kyle Barrett (Clemson Universi-
ty), Michael Clifford (Virginia Herpetological Society), Gary Fell-
ers (USGS-Western Ecological Research Center), Lee Grismer (La 
Sierra University), Jeffery Lorch (University of Wisconsin-Madi-
son), Malcolm McCallum (University of Missouri at Kansas City), 
Melissa Pilgrimm (University of South Carolina Upstate), David 
Steen (Virginia Tech), Steve Sullivan (Peggy Notebaert Museum, 
Chicago). 

Roger Conant Grants-in-Herpetology  
Program 2014

 Proposals will be accepted for the 2014 SSAR Grants-in Her-
petology Program starting on 15 September 2013. This program 
is intended to provide financial support for deserving individu-
als or organizations involved in herpetological research, educa-
tion, or conservation. In keeping with the Society’s goal of en-
couraging participation by the broadest possible community of 
applicants, preference may be given to individuals who might 
not have access to other funding sources. Applications must be 
submitted by individuals only (but see special considerations for 
education category below).
 Grant proposals will be considered in the following categories:

1. 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 research on 
potentially threatened habitats or species, or on introduced 
injurious species.

2. THE ANDREW H. PRICE FIELD RESEARCH GRANT IN HER-
PETLOGY. 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, ecological, life history, or sexual selec-
tion 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. 

3. 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.

4. HERPETOLOGICAL EDUCATION. Proposals may address an 
educational project or start up support for an educational 
program in a zoo, museum, park, nature center, regional her-
petological society, etc. The project must focus on a herpeto-
logical topic. Note: Although proposals for institutional proj-
ects are accepted, education proposals must be submitted by 
an individual (either sole applicant or principle contact per-
son for the project). Applicants need not be students or SSAR 
member.

5. 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.

6. 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 Interna-
tional Category: In late 2011, the current President of SSAR, 
the Grants-In-Herpetology Chair, and several members of the 
SSAR Board of Directors decided that proposals in this catego-
ry would only be accepted if they were submitted from institu-
tions OUTSIDE of the United States. Proposals from students 
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Collections Codes Updated

 Standard Symbolic Codes for Institutional Resource Collec-
tions in Herpetology and Ichthyology, edited by Mark Sabaj Pérez, 
has been updated. Version 4.0, dated 28 July 2013, can be down-
loaded in pdf or Excel format from http://www.asih.org/ (select 
the Resources tab).

New Version of Reptile Database Released

 The Reptile Database (http://www.reptile-database.org/), 
edited by Peter Uetz as a service to the herpetological com-
munity, released a new version in July 2013. The Database now 
contains 9831 species and 31,756 literature references. For full 
details of this update, please visit: http://www.reptile-database.
org/db-info/news.html.

David J. Morafka  
Memorial Research Award - 2014

 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/or Mexico: G. agassizii, G. morafkai, G. berlandieri, 
and/or 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 
institution (e.g., university, museum, government agency, non-
governmental organization) and may be graduate students, 
post-doctoral 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 
electronically interactive.

2. Provide all information requested on the application, includ-
ing a description of the research project in no more than 1,200 
words.

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

4. Applications must be supported by three letters of recommen-
dation, 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@csu-
pomona.edu as pdf attachments.

5. Completed applications and letters of recommendation must 
be received by December 2, 2013. They will be evaluated by 
a committee of gopher tortoise biologists appointed by the 
Desert Tortoise Council Board of Directors. 

 The research award recipient will be notified of his/her selec-
tion by January 17, 2014 and the award will be presented at the 
2014 Desert Tortoise Council Symposium, February 21–23, 2014.

The Herpetologists’ League  
EE Williams Research Grant

 The Herpetologists’ League is pleased to announce competi-
tive grants for graduate student research for 2014. These awards 

who are primarily affiliated with United States institutions are 
not eligible for this category.

 Submitting your proposal: All proposals must be submitted 
electronically to Joshua Kapfer (e-mail: kapferj@uww.edu) as 
a single PDF file named “lastname-category.pdf” no later than 
15 December 2013 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. Full details about 
the GIH program and proposal requirements are available on the 
SSAR website: 

http://www.ssarherps.org/pages/GIH.php

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 
contribution (US citizens) to this program will directly benefit 
meritorious research and education in herpetology. Contact the 
SSAR Treasurer (Ann Paterson; distichus@hotmail.com) for ad-
ditional information about contributing to the Grants-in-Herpe-
tology 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.

NEWSNOTES
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are named in honor of the late Ernest E. Williams, HL’s first Dis-
tinguished Herpetologist. Cash awards (US $1,000) will be pre-
sented to one winner in each category: Behavior, Conservation, 
Ecology, Physiology, Morphology/Systematics. The application 
deadline is 15 December 2013. Full details, as well as an applica-
tion form, may be downloaded from the HL website: 

http://www.herpetologistsleague.org/dox/eewilliamsgrant.pdf

Amphibian Ark Surplus Animal Service for 
Researchers

 Amphibian Ark represents a global network of amphibian 
captive breeding programs as part of the global IUCN Amphib-
ian Conservation Action Plan (ACAP). The ACAP emphasizes the 
primary importance of basic research in fields such as climate-
change, ecotoxicology, or disease ecology in order to inform ap-
propriate conservation programs. Much of this research takes 
place in the realm of academic labs around the globe, and this 
research often requires the use of living animals (per institu-
tional IACUC guidelines). Some amphibian breeding programs 
produce surplus progeny that are not needed to ensure the ap-
propriate genetic integrity of a particular survival-assurance 
breeding program. Amphibian Ark can help potential partners 

at breeding institutions and research labs to direct surplus ani-
mals to the research programs where they can really contribute 
towards the research needed to inform amphibian conservation. 
While many ex situ partners have disposition policies that can-
not support this activity, many do not and surplus animals often 
are available for qualified IACUC-approved research. Interested 
institutions should check the “Animals for ACAP” page on the 
Amphibian Ark website:

http://www.amphibianark.org/mailman/listinfo/animalsfora-
cap_amphibianark.org

IHS Grants Available

 The International Herpetological Symposium has estab-
lished a grant program to provide financial assistance to indi-
viduals or organizations conducting herpetological research, 
conservation, and education. Proposals are accepted January 
through May of each year and grants are awarded in August. 
Grants are in the amount of up to US $500 and will be awarded 
to applicants whose projects represent a significant contribution 
to herpetoculture in one of the following categories: herpetologi-
cal natural history, herpetological conservation biology, captive 
propagation, or herpetological education. For details on the ap-
plication process, please visit the IHS website at <http://interna-
tionalherpetologicalsymposium.com/grant.html>

Meetings Calendar

 Meeting announcement information should be sent directly 
to the Editor (HerpReview@gmail.com) well in advance of the 
event.

3–6 October 2013—4th Biology of Vipers Conference, Struga, FYR 
Macedonia. Information: www.shdmr.org/vipers

2–3 November 2013—52nd Annual Meeting of the Herpetological 
Society of Japan, Sapporo, Hokkaido, Japan. Information: http://
zoo.zool.kyoto-u.ac.jp/herp/meeting/2013/index.html

9–10 January 2014—California / Nevada Amphibian Population 
Task Force Annual Meeting, Beatty, Nevada, USA. Information: 
http://www.canvamphibs.com/

4–7 June 2014—Biology of the Pitvipers 2, Tulsa, Oklahoma, USA. 
Information: http://www.biologyofthepitvipers.com

30 July–3 August 2014—Joint Meeting of Ichthyologists and Her-
petologists (SSAR, HL, ASIH), Chattanooga, Tennessee, USA. In-
formation: http://www.dce.k-state.edu/conf/jointmeeting/

MEETINGS
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 The purpose of Current Research is to present brief summaries 
and citations for selected papers from journals other than those 
published by the American Society of Ichthyologists and Herpe-
tologists, The Herpetologists’ League, and the Society for the Study 
of Amphibians and Reptiles. Limited space prohibits comprehen-
sive coverage of the literature, but an effort will be made to cover a 
variety of taxa and topics. To ensure that the coverage is as broad 
and current as possible, authors are invited to send reprints to 
the Current Research section editors, Beck Wehrle or Ben Lowe; 
e-mail addresses may be found on the inside front cover. 

Venom Proteins in Non-Venomous Squamates

 In recent years, phylogenetic and toxicological studies have 
greatly increased our understanding of the origins and extent 
of venom production in Squamata. We now know that several 
of the toxin-associated proteins found in squamates originated 
as gene-duplications along the branch leading to Toxicofera, the 
clade containing Iguania, Anguimorpha, and Serpentes. How-
ever, though researchers have made great strides in revealing the 
variation in the gross morphology of squamate oral glands, it has 
remained largely unknown how histology and genetic control 
varies among gland types and taxa. To further our understand-
ing of venom evolution, the authors of this study investigated 
the oral glands of 23 taxa including representatives of all major 
squamate lineages using sectioned heads, excised glands, and 
magnetic resonance imaging of whole heads. Furthermore, they 
generated transcriptomes for these species by isolating and re-
verse transcribing RNA from glands and sequencing the result-
ing cDNA libraries. The recovered sequences identified as toxin 
genes in BLAST searches were subsequently included in phylo-
genetic analyses and subjected to tests for selection. These in-
vestigations led to some very interesting discoveries. The red-
tailed pipe snake Cylindrophis ruffus (Uropeltidae) was found to 
possess large rictal glands, paired and poorly studied organs of 
snakes occurring in the corner of the mouth posterior to the bet-
ter-known maxillary and mandibular glands. These rictal glands 
are strictly composed of serous cells (indicating a digestive or 
venom function), while the mandibular and maxillary glands 
of C. ruffus are a mix of serous and mucosal cells. Alternatively, 
the oral glands of the examined boid and pythonid snakes are 
largely composed of mucosal cells, likely functioning to aid in 
the ingestion of large prey. Iguanian lizards possess oral glands 
of mixed cell types, with herbivorous species tending to have 
predominately mucosal cells while those that regularly con-
sume vertebrate prey have a greater proportion of serous cells. 
Non-toxicoferan squamates exhibit mucosal mandibular glands 
(maxillary glands are highly reduced or absent). Interestingly, 
despite histological variation among the various types of oral 
glands of a particular species, the glands all possess the same 
RNA transcripts, indicating they are under the same genetic con-
trol. The transcriptome sequences also added to the list of pro-
teins occurring in iguanians, boids, uropeltids, and pythonids 
that are homologous with venom proteins known from angui-
morph and caenophidian squamates. Two iguanian transcripts 
that were found to be highly expressed and under diversifying 
selection have been hypothesized to have an antimicrobial func-
tion, a possible precursor function of venom proteins. A second 

group of proteins were found to be shared by the clades Angui-
morpha and Serpentes, lending support to the hypothesis that 
these taxa form a clade (a hypothesis lacking support from tradi-
tional molecular phylogenetic analyses). A third burst of protein 
recruitment occurred along the branch leading to Caenophidia.

Fry, B. G., and colleaGues. 2013. Squeezers and leaf-cutters: differ-
ential diversification and degeneration of the venom system in 
toxicoferan reptiles. Molecular and Cellular Proteomics (in press) 
doi:10.1074/mcp.M112.023143.
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Sticky Secretions of Amphibians Strikingly 
Similar to Those of an Invertebrate

 Amphibians of widely disparate families have the capacity to 
produce a remarkably sticky adhesive. The function of this ability 
has been studied in some taxa; for instance, some members of the 
genera Plethodon and Limnodynastes use their extreme stickiness 
as a predation deterrent. The sticky secretions of another species, 
Notaden bennetti (Myobatrachidae) of Australia, have been stud-
ied in some detail. Interestingly, the characteristics of this sub-
stance are remarkably similar to sticky substances produced by 
velvet worms (Onychophora) for use in prey apprehension. Previ-
ous work has indicated that the secretions of N. bennetti and the 
onychophoran Euperipatoides rowelli contain large polypeptides 
lacking protein structure. To further explore the potential simi-
larities of these two substances, the authors collected secretion 
samples from both N. bennetti and E. rowelli. To detect and char-
acterize any carbohydrates present, samples from N. bennetti 
were subjected to protein- and carbohydrate-degrading enzymes 
as well as Schiff staining. Samples from both species were subject-
ed to SDS-polyacrylamide gel electrophoresis (PAGE) to visualize 
and isolate proteins. The isolated proteins were then analyzed 
for their amino acid composition and sequenced using in-line 
tandem mass spectrometry. Some stretched and dried secretion 
was also investigated for protein structure using wide-angle X-ray 
scattering (WAXS). When treated with proteinase K (an enzyme 
that breaks bonds between adjacent amino acids), clumps of N. 
bennetti secretion broke apart and formed a slurry, confirming 
the substance was largely composed of amino acids. Alternative-
ly, when a protein denaturant was administered, long filaments 
could be plucked out. Staining for various carbohydrates in the N. 
bennetti secretions revealed the presence of hexose sugars. When 
these sugars are enzymatically removed, the proteins tended 
to irreversibly clump (and were resistant to denaturation even 
when boiled), signifying a potential function of the sugars. The 
SDS-PAGE experiments demonstrated that the constituent poly-
peptides of the adhesive were large, as large as 350 Kilodaltons 
(kDa) in E. rowelli and 500 kDa in N. bennetti. When these large-
molecular-weight polypeptides were analyzed for amino acid 
composition, they were both found to contain high proportions 
of the amino acids Glycine, Proline, and Hydroxyproline and a 
low proportion of Methionine. Both the amino acid sequence 
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and the WAXS analysis suggest an unstructured polypeptide. The 
deep phylogenetic divergence between these two taxa prohibits a 
hypothesis of homology and instead indicates a fascinating case 
of convergent evolution. However, the authors posit that future 
research may reveal the secretion of N. bennetti is homologous 
with similar secretions found in other amphibians.

Graham, l. d., V. Glattauer, d. li, m. J. tyler, and J. a. m. ramshaw. 
2013. The adhesive skin exudate of Notaden bennetti frogs (An-
ura: Limnodynastinae) has similarities to the prey capture glue 
of Euperipatoides sp. velvet worms (Onychophora: Peripatopsi-
dae). Comparative Biochemistry and Physiology, Part B (in press) 
doi:10.1016/j.cbpb.2013.04.008.
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New Insights into the  
Morphological Evolution of Turtles

 Recently, the discovery and investigation of an ancient mem-
ber of the turtle lineage, the Triassic Odontochelys semitestacea, 
has greatly expanded our understanding of turtle evolution. The 
shell of O. semitestacea was transitional relative to extant turtles, 
with a well-developed plastron but a carapace consisting only of 
expanded ribs, revealing the pathway of turtle shell evolution. 
However, whether turtle shells are derived exclusively from rib 
bones or possess contributions from dermal bone remained 
uncertain. Phylogenetic analyses including O. semitestacea also 
aided in placing the enigmatic Permian fossil reptile Eunoto-
saurus africanus as an even older member of the turtle lineage. 
The authors of this paper examined undescribed material of E. 
africanus with particular attention paid to whether the speci-
men supported the dermal-bone-contribution hypothesis. They 
discovered that E. africanus represents an intermediate stage in 
turtle shell evolution, with a distinct broadening of the ribs but 
no shell contribution from the neural spines of the vertebrae as 
seen in O. semitestacea. Instead of dermal bone contributing to 
the broadening of the ribs, their microanatomical investigations 
revealed that the expansion occurred within the perichondral 
membrane of the ribs. Furthermore, these investigations dem-
onstrated that the intercostal muscles had already been lost in E. 
africanus and that the respiratory muscles had migrated to the 
ventral surface of the ribs. Neither O. semitestacea nor E. africa-
nus exhibited the modern turtle condition of the pectoral girdle 
being contained within the ribcage, indicating this occurred 
after the axial skeleton and musculature modifications. The au-
thors suggest that microanatomical investigations of Milleretta 
rubidgei, a Permian taxon proposed by previous researchers to 
be a successively more ancient relative of turtles, may shed fur-
ther light on the morphological evolution of turtles.

lyson, t. r., G. s. BeVer, t. m. scheyer, a. y. hsianG, and J. a. Gauthier. 
2013. Evolutionary origin of the turtle shell. Current Biology (in 
press) doi:10.1016/j.cub.2013.05.003.

Correspondence to: TYLER LYSON, Department of Geology and Geophys-
ics, Yale University, 210 Whitney Avenue, New Haven, Connecticut 06511, 
USA; e-mail: tyler.lyson@gmail.com

Local Adaptation in “Meso-Predators” Has a 
Buffering Effect on Prey Diversity

 Ecologists have sometimes encountered difficulty trying to 
explain community dynamics through biotic and abiotic factors 
alone. Though rarely accounted for, local adaptation may be an 
important component of community dynamics. The author of 
this paper presents findings from his research into this phenom-
enon. Larvae of the Marbled Salamander (Ambystoma opacum) 
are both a competitor (for zooplankton prey) and predator of 
Spotted Salamander larvae (Ambystoma maculatum). Interest-
ingly, because they hatch in the fall and require ponds that do 
not freeze solid over the winter, A. opacum abundance varies 
considerably between breeding sites of A. maculatum (a spring 
breeder). Previous work has demonstrated that A. opacum exerts 
a strong selective pressure on A. maculatum. This is evidenced as 
A. maculatum from ponds with high A. opacum densities forage 
more aggressively (and therefore grow large enough to avoid pre-
dation faster) than those from ponds with low A. opacum density. 
In this study, three experiments were conducted to determine if 
this local adaptation works to increase or decrease prey (zoo-
plankton) abundance and diversity. In a laboratory experiment, 
A. maculatum larvae from ponds with different densities of A. 
opacum were placed in a container with an identical prey base 
(including the four most abundant zooplankton species) and A. 
opacum chemicals cues and after 24 hours, the prey abundance 
and diversity were determined. This experiment confirmed that 
A. maculatum from A. opacum-dense ponds exhibit an increased 
rate of feeding, though prey preference did not vary. In a sub-
sequent outdoor experiment, A. maculatum larvae reared from 
eggs collected from ponds of varying A. opacum density were 
placed in tubs designed to emulate natural, closed-canopy pond 
conditions. Identical zooplankton prey allotments were added to 
all tubs, and to half of these tubs, A. opacum larvae were added. 
Zooplankton density and diversity were then estimated at reg-
ular intervals starting prior to adding larval A. maculatum and 
continued through metamorphosis. Over these experiments, 
A. maculatum densities declined by 80% when A. opacum were 
present, with no significant effect of A. maculatum source pond. 
Still, source pond did have the same effect on zooplankton bio-
mass as seen in the previous experiment. Strangely, in treat-
ments with A. maculatum from high A. opacum density pools, 
zooplankton diversity increased when A. opacum was present 
and decreased when not. Indeed, a multivariate analysis indicat-
ed that A. maculatum predation history had a significant effect 
on zooplankton diversity. This seems to be a result of the two sal-
amanders preferring different zooplankton types. These findings 
were confirmed in zooplankton diversity and abundance sam-
pling of natural ponds with and without A. opacum present. The 
author concludes that while top predators have a negative effect 
on prey diversity, local adaptation in “meso-predators” works to 
counteract this effect.

urBan, m. c. 2013. Evolution mediates the effects of apex preda-
tion on aquatic food webs. Proceedings of the Royal Society B 
280:20130859.
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Can Tortoises Distinguish Between Real Food 
and Pictures of Food?

 Recent work has revealed some interesting insights into the 
cognitive abilities of tortoises. For instance, other new research 
has demonstrated that tortoises can learn from watching other 
tortoises. The authors of this study set out to determine if tor-
toises can distinguish between real food and photographic rep-
resentations of food. In the first part of the study, five Red-footed 
Tortoises (Chelonoidis carbonaria) were first subjected to train-
ing trials where they were presented an item of food and a non-
food item (objects they had previously been exposed to such a 
pebble, a piece of paper, or a bottle cap). The tortoises took an 
average of 12.8 trials to reliably identify the food item. Once they 
had achieved this, the tortoises were subjected to trials wherein 
they were presented photographs of a food item and a non-food 
item. Their performance in these photograph trials did not dif-
fer from their performance in the real object trials, implying that 
the tortoises were able to make a connection between an object 
and a photograph of that object. In the second part of the study, 
the tortoises were presented a real food item and a photograph 
of that food type. The researchers found that the tortoises chose 
the photograph as frequently as they chose the real food item. As 
the tortoises were not allowed to eat the food when they chose 
correctly (and therefore the outcome was the same regardless of 
their choice), an additional set of trials was performed wherein 
correct choices were rewarded. In these test trials, the tortoises 
chose correctly 58% of the time, significantly more than chance. 
However, a repeated-measures ANOVA revealed that rewards for 
correct choices did not improve the tortoises’ performance rela-
tive to the no-reward trials. These experiments provide further 
evidence that vision is the primary sense employed by turtles, 
as the olfactory cues of the real food failed to influence the tor-
toises’ decision making.

wilkinson, a., J. mueller-Paul, and l. huBer. 2013. Picture-object rec-
ognition in the tortoise Chelonoidis carbonaria. Animal Cognition 
16:99–107.
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New Neotropical Palm-Pitviper from Honduras

 The Chortis Highlands region, the mountainous area effec-
tively spanning Honduras, boasts one of the richest and most 
endemic herpetofaunas of the Neotropics. Indeed, Honduras 
has 101 described endemic reptiles and amphibians, the vast 
majority of which occur in the Chortis Highlands. The authors 
of this paper announce the discovery of Honduras’ 102nd en-
demic herp. While conducting the first herpetological surveys of 
the wildlife preserve Refugio de Vida Silvestre Texíguat (within 
the northern “Cordillera Nombre de Dios” region of the Chortis 
Highlands), they collected a series of palm-pitvipers (Bothriech-
is). These specimens morphologically conform to the species B. 
marchi, which is known from montane regions to the west and 
south of the Cordillera Nombre de Dios. The authors sequenced 
four mitochondrial genes for nine Texíguat preserve Bothriechis 

specimens and four other viper specimens from the region, and 
together with previously published data from eleven other speci-
mens, compiled and analyzed a multi-taxon molecular dataset 
with the goal of elucidating the phylogenetic relationships of 
Bothriechis. The resulting phylogeny revealed four well-supor-
ted clades within Bothriechis. A clade consisting of the eyelash 
vipers (B. schlegelii and B. supraciliaris) is sister to the rest of 
the genus. Within this crown clade, the Texíguat preserve snakes 
form a well-supported clade sister to B. lateralis, a species whose 
closest populations occur over 500km to the south in Costa Rica, 
while the remaining northern species form a separate, more dis-
tantly related clade. Another southern species, B. nigroviridis, is 
molecularly divergent from other Bothriechis and its affinities 
are uncertain. Subsequent morphological analyses uncovered 
subtle differences between B. marchi and the Texíguat preserve 
Bothriechis, and similarities between the latter and Bothriechis 
specimens from Parque Nacional Pico Bonito (farther east in the 
Cordillera Nombre de Dios and for which no tissue samples ex-
ist). Of particular diagnostic importance is the condition of the 
prelacunal and second supralabial scales (fused or separate). 
These findings imply that the Texíguat preserve Bothriechis may 
be a relictual species, more closely related to Bothriechis from 
much farther south than to proximal species. This pattern is re-
peated in other taxa, such as the salamander genus Nototriton 
and the frog genus Isthmohyla, indicating the Cordillera Nombre 
de Dios region may be a paleo-refugium, allowing old lineages to 
persist that have gone extinct elsewhere. The authors describe 
the new species as B. guifarroi and conclude that populations 
attributed to B. marchi in the region south of Cordillera Nombre 
de Dios (and for which genetic tissue samples are not currently 
available) should be included in future analyses.

townsend, J. h., m. medina-Flores, l. d. wilson, r. c. Jadin, and J. d. 
austin. 2013. A relict lineage and new species of green palm-pit-
viper (Squamata, Viperidae, Bothriechis) from the Chortís High-
lands of Mesoamerica. ZooKeys 298:77–105.
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Herbivorous Lizard King of Eocene Community

 Although living herbivorous squamates are significantly 
smaller than sympatric mammal herbivores, ancient plant-eat-
ing squamates may have been closer in size to their contempo-
rary mammal competitors. The authors of this paper describe 
a new fossil lizard from central Myanmar and with estimates of 
total size, analyze and discuss its place in its historical ecologi-
cal community. The lizard, named Barbaturex morrisoni, was ex-
cavated from a geologic horizon dating back to the late Eocene 
(about 37 million years ago [mya]) and exhibits characteristics 
consistent with the family Agamidae. Phylogenetic analyses con-
firm that B. morrisoni is closely related to and possibly a member 
of Agamidae. This new species possesses several traits charac-
teristic of living agamids and absent in more distant fossil rela-
tives, as well as some features possessed by lizards of the agamid 
subgenus Uromastycinae, possibly indicative of the fossil’s phy-
logenetic affinity. As the uromastycine fossil record dates back 
to the early Eocene (54 mya) and molecular clock estimates of 
the timing of early Agamidae diversification range from 70 to 100 
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mya, the time when B. morrisoni diverged from extant lineages 
is open to speculation. Though only represented by fragmentary 
craniofacial material, the authors were able to identify the spe-
cies as an herbivore. Using measurements from extant agamids, 
they created a jaw length-body length curve with which to ex-
trapolate the total body length of B. morrisoni. This method pre-
dicted a snout-vent length of almost one meter and a body mass 
of 26.7 kg, making B. morrisoni twice as large as the largest extant 
agamid, Hydrosaurus amboinensis. When compared with peris-
sodactyl and artiodactyl mammals known from the same fossil 
deposit, B. morrisoni fell out in the middle of the size distribu-
tion. In contrast, in three modern communities containing her-
bivorous iguanians (Uromastyx aegypticus, Hydrosaurus amboi-
nensis, and Ctenosaura similis) the lizards are distinctly smaller 
than the smallest perissodactyl or artiodactyl. The authors argue 
that these results signify that competition with mammals did 
not exclude herbivorous Eocene squamates from attaining large 
size and that instead Cenozoic climate change may instead have 
given mammals their present ecological advantage.

head, J. J., G. F. Gunnell, P. a. holroyd, J. h. hutchison, and r. l. cio-
chon. 2013. Giant lizards occupied herbivorous mammalian eco-
space during the Paleogene greenhouse in Southeast Asia. Pro-
ceedings of the Royal Society B 280:20130665.
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Black Velvet Snake Coloration Achieved 
through Structural Coloration

 Some squamates possess microscopic ornamentations on 
their scales. These structures have been hypothesized to function 
in aiding with locomotor ability and altering visual appearance in 
different taxa. For instance, the iridescent color of indigo snakes 
(Drymarchon) and the bright colors of shield-tailed snakes (Uro-
peltidae) are obtained through epidermal microornamentation. 
In this study, shed skins of the West African Gaboon viper (Bi-
tis rhinoceros) were investigated for scale microornamentation 
form and function. This species presents a high contrast dorsal 
patterning consisting of light and remarkably dark, “velvet-like” 
regions. Scanning electron microscopy (SEM) was employed to 
reveal the dimensions and morphology of the microornamen-
tation of both light and dark scales. Reflectance measurements 
were taken for light and dark dorsal scales, ventral scales, and 
a white reflectance standard with which to compare the scales. 
To control for the effect of scale transparency and therefore 
measure the effect of epidermal microornamentation alone, the 
authors analyzed the reflectance of light and dark scales coated 
with a gold-palladium alloy. Additionally, the researchers mea-
sured transmittance of each scale type. The SEM revealed the 
light and dark dorsal scales to have radically different microor-
namentation. The dark scale surfaces are densely packed with 
thin, wedge-shaped structures roughly 20 µm tall. In turn, the 
surfaces of these structures are covered with reticulating ridges 
a fraction of a micrometer in height (“nanoridges”). These ridges 
are connected by still thinner, shallower ridges and punctuated 
by small pits and spine-like projections. The microornamenta-
tion of the light scales was similar, however the structure at all 

levels is compressed vertically, resulting in much flatter surfaces. 
The reflectance values (percentage of white reflectance stan-
dard) for all surfaces varied more or less across the visible spec-
trum, but the dark scales reflected less than the light scales at 
every wavelength (with the reduction ranging from five to 20%). 
Remarkably, the gold-palladium had opposite effects on the two 
scale types: light scales exhibited 20 to 40% increased reflectance 
over non-coated scales, while coated dark scales reflected less 
light across the spectrum (zero to 15% of the white reflectance 
standard). Furthermore, metal coating on light scales reduced 
transmittance across the spectrum by more than half, however 
coated dark scales showed no reduction relative to uncoated. 
The authors state that this microornamentation imparting velvet 
black color is unique in the animal kingdom, with the most simi-
lar phenomenon being the ultra-black seen in some butterflies.

sPinner, m, a. koValeV, s. n. GorB, and G. westhoFF. 2013. Snake velvet 
black: Hierarchical micro- and nanostructure enhances dark co-
louration in Bitis rhinoceros. Scientific Reports 3:1846.
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Genomic Insights into  
Bd Evolution and Biogeography

 In recent years, studies have tried to elucidate the genetic 
diversity and biogeographic history of Batrachochytrium den-
drobatidis (Bd), with particular interest in determining if Bd was 
historically present worldwide or if it is a recent arrival in regions 
of amphibian declines (the “endemic” and “emergent pathogen” 
hypotheses, respectively). Previous studies have generally come 
to the conclusion that Bd fits the pattern of an emergent patho-
gen that has spread around the globe within the last century as 
evidenced by high genetic diversity in hypothesized regions of 
origin and little to no diversity elsewhere. The authors of this 
study aimed to reveal patterns of Bd genetic diversity in the New 
World using genomic data. Samples containing Bd were taken 
from 26 North, Central, and South American amphibians (and 
from one African, Asian, and Australian amphibian); from these 
samples, a single strain was isolated and cultured in the labo-
ratory. These cultures were then subjected to next-generation 
genome sequencing, after which the recovered sequences were 
compiled and single-nucleotide polymorphisms (SNPs) were 
identified and extracted. Importantly, they also sequenced a rel-
ative of Bd to serve as an outgroup. These procedures resulted in 
101,931 SNPs, which were then concatenated into a single data-
set and subjected to a phylogenetic analysis under the Maximum 
Parsimony criterion. Additionally, these data were merged with 
previously published data on an additional 20 isolates, fifteen 
of which were from the Old World. In this larger dataset, 76,515 
SNPs met the criterion for retention, and were analyzed in a 
similar fashion. As in previous studies, the authors identified a 
widespread Bd clade, the global panzootic lineage (GPL). How-
ever, these analyses revealed more genetic diversity within the 
GPL than previously appreciated, and found the biogeographic 
scenario to be much more complicated than previously suspect-
ed. While in previous studies non-GPL strains were only found 
in Europe and Africa, this study identified two in Brazil and one 
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in the USA. The authors state that there is little evidence for any 
geographic region being the origin of Bd. Using a standard rate of 
evolution, they derived a wide confidence interval for the timing 
of the origin of the GPL, the lower end of which (500 years ago) 
is considerably older than previous estimates. If these estimates 
are reliable, this indicates that either the global spread of Bd be-
gan earlier than previously thought, or that we cannot trace the 
global spread of Bd to a single strain. Additionally, the inbreeding 
coefficient was calculated for the GPL, and the low value was in-
dicative of either sexual reproduction or mitotic recombination. 
To determine which of these two factors is at play, the authors 
determined how chromosome heterozygosity correlates with 
chromosome size. They found that larger chromosomes have 
less heterozygosity than smaller ones, consistent with mitotic re-
combination. The authors conclude that Bd is endemic in some 
regions and novel in others, and previous attempts to cast Bd as 
either an emergent or endemic pathogen amount to a false di-
lemma.

rosenBlum, e. B., and colleaGues. 2013. Complex history of the 
amphibian-killing chytrid fungus revealed with genome rese-
quencing data. Proceedings of the National Academy of Sciences 
110:9385-9390.
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New Pesticides Found to be Accumulating in 
Frogs of Pristine, Montane Environments

 Along with fungal pathogens, invasive species, and habitat 
destruction, pesticides are recognized as an agent of amphibian 
declines. The high elevations of western North America’s Sierra 
Nevada seem pristine and beyond the reach of pesticides, but 
previous research has shown that prevailing winds transport 
pesticides from California’s Central Valley to the tops of the 
mountains. The authors of this paper sampled high-elevation 
populations of the Pacific Chorus Frog (Hylidae: Pseudacris 

regilla) to determine if contemporary pesticides are accumulat-
ing in Sierra Nevada frogs. Water, sediment, and P. regilla sam-
ples were collected from seven sites spanning the Sierra Nevada 
during the breeding seasons of 2009 and 2010. Additional water 
samples were takes 10–12 weeks later (coinciding with peak pes-
ticide usage). Using gas chromatography, the authors evaluated 
these samples for the presence of 98 pesticides and pesticide 
degradates. Pesticide concentrations were analyzed between 
years and sampling sites, and sites differing in pesticide diversity 
and prevalence were identified. Twelve pesticides or pesticide 
degradates were detected in frog tissues across the study area, 
none of which were detected at all sites. Two fungicides, pyra-
clostrobin and tebuconazole, were detected from tissues taken 
at all but one site: the relatively pesticide-free Summit Meadow 
of Yosemite National Park. Dichlorodiphenyldichloroethylene 
(DDE; a degradate of the long-banned insecticide DDT) was also 
detected in frogs at six of the seven sites, which is not surprising 
given its high environmental persistence. DDE and the insecti-
cide diazinon were the only compounds of the twelve that had 
ever been recovered from anuran tissue before this study. Over-
all, the water and sediment samples poorly reflected the com-
pounds seen in the tissue samples. The water and sediment sam-
ples turned up fewer pesticide compounds, and the compounds 
identified in them were quite different from those found in the 
frog tissues (86% and 43% different, respectively). Giant Sequoia 
National Monument, the southernmost sampled site, exhibited 
the highest concentrations of pesticides, while the site with the 
highest number of pesticides (10) was in the Stanislaus National 
Forest in the central Sierra Nevada. These findings demonstrate 
that currently used pesticides applied as much as a 100 km away 
are finding their way into frogs. This should be an impetus for 
further studies, as we know little of the effects of these chemicals 
on amphibians.

smallinG, k. l., G. m. Fellers, P. m. kleeman, and k. m. kuiVila. 2013. 
Accumulation of pesticides in Pacific chorus frogs (Pseudacris re-
gilla) from California’s Sierra Nevada Mountains, USA. Environ-
mental Toxicology and Chemistry 32:2026–2034.
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News from the ICZN

Perhaps the most contentious case ever considered by the 
International Commission on Zoological Nomenclature (ICZN) 
is Case 3463 relating to the name Testudo gigantea Schweigger, 
1812 which for many years had been applied to the Giant Tor-
toise of the Aldabra Atoll. The application in the Bulletin of 
Zoological Nomenclature (BZN, vol. 66, 2009) asked the Com-
mission to conserve Schweigger’s name through maintenance 
of a previous designation of a neotype. The case had broad 
implications including the standing of the genus-group name 
Aldabrachelys, and the species-group name Testudo dussumi-
eri Gray, 1831, applied by some to the Giant Aldabra Tortoise. 
An all-time record of 83 comments on the case was received by 
the ICZN from both supporters and those antagonistic to the 
proposal. In Opinion 2316 (BZN 70[1]:61; 2013) the ICZN ruled 
under its plenary power that all previous fixations of a type of 
Testudo gigantea be set aside and that National Museum of 
Natural History turtle (USNM 269962) as designated and de-
scribed by Frazier (2006) is to be retained as the name-bearing 
type. In addition, the name Testudo dussermeiri Gray, 1831 was 
suppressed for the purposes of The Principle of Priority but 
not for the Principle of Homonymy. Further, the generic name 
Aldabrachelys Loveridge and Williams, 1957 of which Testudo 
gigantea is the type species was placed on the Official List of 
Generic Names in Zoology and Testudo gigantea was placed on 
the Official List of Specific Names in Zoology. Finally, Testudo 
dussumeiri was placed on the Official List of Rejected and In-
valid Specific Names in Zoology. 

The Aldabra Giant Tortoise is probably best cited as Geoche-
lone gigantea (Schweigger, 1812) or Geochelone (Aldabrachelys) 
gigantea (Schweigger, 1812). I take the opportunity provided by 
the resolution of this case to briefly review the history of the 
plenary power of the ICZN and some broader nomenclatural 
issues.

 In the end of the 18th and the early 19th century the Linnean 
binominal system of nomenclature had been widely accepted. 
However, there was no consistency in how it was applied to pre-
viously published names. Frequently, authors simply proposed 
new generic or specific names for already named taxa because 
they thought the old name was not descriptive, not good Latin, 
or for other reasons. It was also common practice when shift-
ing a previously proposed species name to a new or different 
genus to claim authorship of the name as new. Such names 
today are considered new combinations. Gradually, the notion 
of priority as a way to provide some stability to nomenclature 
crept into the system (Melville 1995). Strict priority meant that 
the chronologically first name of two or more names applied to 
the same taxon had precedence for use. As the numbers of taxa 
and names increased exponentially by the mid-19th century the 
ideal of stability and universality of zoological names was se-
riously undermined. As a consequence, a number of scientific 
bodies and individuals developed sets of nomenclatural rules 
to provide a framework for dealing with priority and other is-
sues in the years between 1843 and 1905 (Melville 1995). Two 
of the most influential were the British Association for the Ad-
vancement of Science Code and the American Ornithologists 
Union Code. The former is often referred to as the Strickland 

Code as it was the brainchild of H. E. Strickland, a naturalist 
with broad interests in zoology, or the British Association Code. 
This set of rules was adopted by the Association in 1843 and 
revised in 1866. The AOU Code was first published in 1886.

Finally, at the International Congress of Zoology in Berlin 
(1901) the Règales Internacioniales de la Nomenclatre Zoologie 
was adopted by the Congress and published in 1905. It soon 
became apparent that several of the rather stringent rules, es-
pecially the adoption of absolute priority, were not universally 
acceptable. The application of the priority rule soon led to ma-
jor discontent among many systematists because increasingly 
in-depth studies of the older literature required replacement of 
long used names by younger ones. Especially upsetting was the 
replacement of names in the medical and agricultural litera-
ture. This concern and other difficulties in the rigid application 
of the Règales resulted in the 9th Congress of Zoology at Monaco 
(1915) giving the ICZN the plenary power to suspend any part 
of the Code in any case where the Commission thought that 
its application would disturb stability or universality or result 
in confusion. It was through use of that power that the name 
Testudo gigantea was stabilized. 

In due course many of the applications to the Commission 
over the next decades involved the suppression of an older 
forgotten name in favor of a long used younger one. Consid-
eration of these applications became an increasing burden on 
the Commission in terms of the volume of applications. During 
this period use of the plenary power was, in the case of prior-
ity, gradually expanded to preserve well-established names of 
taxa prominent in ecology, physiology, and genetics in addition 
to those of medical or agricultural importance. However, there 
was also a gradual increase in applications to preserve younger 
names over new found senior synonyms where the taxon in 
question was of interest to only a small number of specialists. 
After several tries at providing a method whereby these kinds of 
cases need not go to the Commission, a solution was provided 
in the 4th edition of the International Code of Zoological No-
menclature (Art. 23.9). 

Art. 23.9.1 provides that a name not used as a valid name 
after 1899 may not be used in preference to a younger synonym 
or homonym used as the presumed valid name in at least 25 
works published by 10 authors in the immediate preceding 50 
years and occupying a space of at least ten years. Art. 23.9.2 re-
quires that an author who discovers that the conditions above 
are met must present evidence and explicitly state that the 
younger name is valid. From the date of such a published state-
ment the younger name (nomen protectum) is to be used and 
the older becomes a nomen oblitum. A number of systematists, 
myself included, have argued for a less rigorous set of require-
ments. One suggestion being that citation of material in the 
Zoological Record instead of detailing the required references 
would expedite the process and place the onus for retention of 
the older unused name on those who might seek to retain its 
precedence.
 The decision to use the plenary powers to validate the use 
of Geochelone gigantea remains noteworthy. Perhaps more im-
portant than the actual details of this case is the Commission’s 
response to comments from conservationists, conservation or-
ganizations, and government officials, almost all favoring the 

HERPETOLOGICAL NOMENCLATURE



Herpetological Review 44(3), 2013

374374

retention of the name Geochelone gigantea for the Aldabra spe-
cies. In the past most comments on cases of this nature have 
been by dueling systematists. It is refreshing to see in the re-
marks various Commissioners made with their votes that this 
time the user community had significant influence.

Recent Rulings on Herpetological Names

BZN = Bulletin of Zoological Nomenclature

Opinion 2313 (Case 3510): Cyclodina aenea Girard, 1857 (cur-
rently Oligosoma aeneum; Reptilia, Squamata, Scincidae) and 
Tiliqua ornata Gray, 1843 (currently Oligosoma ornatum): spe-
cific names conserved and neotype designated. BZN 69(4):308–
309. Action was required in this case to preserve current usage 
of the New Zealand skink species names when it was discovered 
that the holotype of Tiliqua ornata was a specimen of Oligosoma 
aeneum. By action of this opinion a neotype was selected for 
Tiliqua ornata and the name was placed on the Official List of 
Specific Names in Zoology. 

Opinion 2315 (Case 3351): Chelodina rugosa Ogilby, 1890 
(currently Macrochelodina rugosa; Reptilia, Testudines): prece-
dence not granted over Chelodina oblonga Gray, 1841. An alter-
nate proposal to set aside all previous designations of the type 
species for Chelodina oblonga and to designate as its neotype the 
lectotype of Chelodina colliei Gray, 1856 also was not granted. 
BZN 70(1):57–60. The issue in this case is that the name Chelo-
dina oblonga, usually applied to a southwestern Australian turtle 
was recently found to be a subjective senior synonym of Chelo-
dina rugosa, a name long used for a northern Australian species. 
As neither proposal was approved by the Commission the name 
Macrochelodina oblonga must be used for the Northern Long-
necked Turtle instead of Macrochelodina rugosa. The southwest-
ern Australian turtle remains Macrchelodina colliei Gray, 1856.

Opinion 2316 (Case 3463): Testudo gigantea Schweigger, 1812 
(currently Geochelone (Aldabrachelys) gigantea: Reptilia, Testu-
dines): usage of the specific name conserved by maintenance 
of a designated neotype, and suppression of Testudo dussumieri 
Gray, 1831 (currently Dipsochelys dussumieri). BZN 70(1):61–65). 

 Opinion 2320 (Case 3536): Stegosaurus Marsh, 1877 (Dino-
sauria, Ornithischia) type species replaced with Stegosaurus 
stenops Marsh, 1887. BZN 70(2):129–130. The generic name 
Stegosaurus was originally based on a specimen described as 
Stegosaurus armata by Marsh in 1877. That specimen has proved 
to be unidentifiable so to establish the stability of the widely 
used and recognized generic name a neotype designation was 
necessary.

Pending Cases of Herpetological Interest

Case 3560: Plateosaurus engelhartdi Meyer, 1837 (Dinosau-
ria, Sauropodomorpha): proposed replacement of an unidentifi-
able name-bearing type by a neotype. BZN 69(3):203–212.

Case 3587: Podocnemis unifilis Troschel, 1848 (Reptilia, 
Testudines): proposed precedence over Emys cayennensis Sch-
weigger, 1812). BZN 70(1):33–39.

Case 3599: Coluber irregularis Leach in Bowdich, 1819 (cur-
rently Philothalmus irregularis, Reptilia, Squamta): proposed 
conservation. BZN 70(2):89–98.

Case 3613: Nyctimystes cheesmani Tyler, 1964 (Amphibia, An-
ura, Hylidae): request for setting aside the name in favor of Nyc-
timystes chessmanae Tyler, 1964. BZN 70(1):30–32.

Case 3618: Kalophrynus Tschudi, 1838 (Anura: Microhyli-
dae: Kalophryninae): proposed conservation by designation of a 
neotype for its type species Kalophrynus pleurostigma Tschudi, 
1838. BZM 70(2):86–88.
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