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Roger Conant Grants-in-Herpetology 
2018 Award Winners

Successful Grant Applicants: An award in the amount of $500 
was made to each of the following individuals.

Conservation:
• Matthew Atkinson (University of Central Florida); “The im-
pacts of the emergent protistan pathogen Perkinsea on Florida’s 
amphibian communities.” Advisor: Anna Savage
• Joseph Kennedy (The University of Mississippi); “The role 
of reproductive interference and endocrine stress in the decline 
of green treefrogs following Cuban treefrog invasions.” Advisor: 
Christopher Leary.

Education:
• Kristen Hecht (Florida Natural History Museum): “Public en-
gagement of herpetologists: attitudes and scope.” Advisor: Max 
Nickerson. 

Field Research in Herpetology
• Ying Chen (Queen’s University): “Understanding the genetic 
basis of advertisement call attributes in spring peepers (Pseud-
acris crucifer).” Advisor: Stephen Lougheed 
• Olivia Feagles (University of Wisconsin-Milwaukee): “Testos-
terone: the power behind multimodal signaling in gray treefrogs 
(Hyla versicolor)?” Advisor: Gerlinde Höbel

International Research in Herpetology
• Laura Braunholtz (Newcastle University, UK): “Roads 
through rainforests: measuring and mitigating biodiversity im-
pacts in Brunei.” Advisor: Marion Pfeifer
• Milan van der Velden (Free University of Brussels): “Compar-
ative osteology of the tepui-associated toad Oreophrynella with 
insights on the origin and function of opposable fingers and toes 
in the genus.” Advisor: Philippe Kok

Laboratory Research in Herpetology
• Matthew Dickson (California State University-Northridge): 
“Evolution on your porch: testing the mechanisms underlying 
rapid adaptive change among introduced house gecko popula-
tions in response to climatic variation.” Advisor: Robert Espinoza
• Aaron Griffing (Marquette University) “Differential regen-
erative ability in New Caledonian geckos (Correlophus): an un-
tapped evolutionary model to study tail regeneration.” Advisor: 
Tony Gamble

Travel 
• Kinsey Brock (University of California-Merced): “Causes and 
consequences of color polymorphism.” Advisor: Danielle Ed-
wards
• Jessica Reimche (University of Nevada-Reno): “Molecular 
evolution of an adaptive trait: the genetic mechanisms of TTX 
resistance in the Sierra garter snake (Thamnophis couchii).” Ad-
visor: Chris Feldman

Feihyla hansenae (Hansen’s Asian Tree-
frog) is an arboreal-breeding member of 
the Rhacophoridae, a speciose family of Old 
World frogs (ca. 421 species; AmphibiaWeb 
2018. <https://amphibiaweb.org> Univer-
sity of California, Berkeley. Accessed 3 Aug 
2018). It can be found in ponds or seasonal 
pools during the rainy season in northern, 
east central, and southeastern Thailand 

(Yodthong et al. 2014. Asian Herpetological Research 5:179–196), 
although its range likely extends into neighboring countries of 
Cambodia, Laos, and Myanmar. The species was described (as 
Philautus hansensae) in 1927 by Doris M. Cochran (1898–1968), 
who for many years was in charge of the herpetological collec-
tion at the United States National Museum. Recent molecular 
surveys of samples from across the range revealed the existence 
of two deeply differentiated lineages (Yodthong et al. 2014, op. 
cit.), hinting that more than one species might be contained 
within what is presently considered F. hansenae (Aowphol et al. 
2013. Zootaxa 3702:101–123). Unique among congeners, F. han-
senae exhibits parental care. Females stay with their offspring 
throughout the egg stage, hydrating the eggs when needed and 
warding off potential predators (Poo and Bickford 2013. Ethology 
119:671–679; Poo et al. 2016. Biological Journal of the Linnean 
Society 118:901–910).

Our cover image was recorded by Sinlan Poo, a behavioral 
ecologist who obtained her Ph.D. from National University of Sin-
gapore. Originally from Taiwan, she has worked on research proj-
ects in the Neotropics (Panama and Ecuador), East and Southeast 
Asia (Taiwan, Thailand, Sri Lanka, and Singapore), and the Unit-
ed States. Her dissertation work on the reproductive ecology of 
Feihyla hansenae is the first experimental study quantifying the 
costs and benefits of parental care in a Southeast Asian amphib-
ian. Currently she is a postdoctoral fellow at the Memphis Zoo in 
Tennessee, USA, where her research is focused on assisted repro-
duction and conservation of endangered frogs and toads in North 
and Central America. She encountered the group of four male F. 
hansenae attempting to mate with one female at the Sakaerat 
Environmental Research Station, Nakhon Ratchasima Province, 
Thailand, during September 2015. 
The photo was taken using a Pen-
tax K10D with a Tamron 90mm 
f/2.8 SP AF Di macro lens, stopped 
down to f/13, at an ISO 100 and 
shutter speed at 1/125 sec. The 
camera’s built-in flash provided 
illumination. Additional details 
about this encounter are reported 
elsewhere in this issue (Poo and 
Low, pp. 516–517).
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Undergraduate Research in Herpetology
• Courtney Check (College of William and Mary): “Movement 
ecology and nonbreeding habitat usage of two Anaxyrus spe-
cies.” Advisor: Matthias Leu.
• Kenen Goodwin (Utah State University): “Characterizing 
temporal variation in the skin-associated microbiome of the sal-
amander Ambystoma mavortium.” Advisor: Zachariah Gompert

 SSAR congratulates each of this year’s winners and extends 
its appreciation to the following reviewers: Roberto Brenes (Car-
roll College, Wisconsin), Priya Nanjappa (U.S. Fish & Wildlife 
Service), Sean Sterrett (University of Massachusetts-Amherst; 
Massachusetts Cooperative Fish and Wildlife Research Unit), 
Emily Moriarty Lemmon (Florida State University), Sarah Milton 
(Florida Atlantic University), Matthew Chatfield (Unity College, 
Maine), and Joshua Kapfer (Committee Chair).

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

Proposals will be accepted for the 2019 SSAR Roger Conant 
Grants-in-Herpetology Program starting on 15 September 2018. 
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 2018 (see 
special note on membership dues below). The awards will be an-
nounced by May or early June 2019.

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, na-
tional, or international level, or address research on potentially 
threatened habitats or species, or on introduced injurious spe-
cies.

• 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, ecological, life history, or sex-
ual selection studies. Survey work by individuals or regional so-
cieties may be submitted here or in TRAVEL below depending on 
how the funds are to be used. 

• Laboratory Research.—Proposals may address needs for equip-
ment or materials in laboratory projects or laboratory portions 
of broader projects. This might include studies in behavior, bio-
chemistry, 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 facilities. If 
funding is sought to get from one place to another, proposals 
should be submitted in the TRAVEL category. Proposals normal-
ly submitted in the CONSERVATION or FIELD RESEARCH cate-
gories 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 countries 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 cat-
egory would only be accepted if they were submitted from insti-
tutions OUTSIDE of the United States. Proposals from students 
who are primarily affiliated with United States institutions are 
not eligible for this category. Also, SSAR cannot send funds to in-
ternational applicants hailing from countries to which mone-
tary transfers are prohibited by U.S. laws. If you are a researcher 
in one of these countries, we cannot consider your application.

• Herpetological Education.—Proposals may address an educa-
tional project or start up support for an educational program in 
a zoo, museum, park, nature center, regional herpetological so-
ciety, etc. The project must focus on a herpetological topic. Note: 
Although proposals for institutional projects are accepted, edu-
cation proposals must be submitted by an individual (either sole 
applicant or principal contact person for the project). Applicants 
need not be students or SSAR members. 

• Undergraduate Research in Herpetology.—Proposals in this 
category can outline any research project focused on questions 
related to amphibian or reptile taxonomy, biology, ecology or 
conservation. Funding can be used to purchase equipment, ma-
terials, or as re-imbursement for travel to conduct research (i.e., 
offset the cost of gas for trips to field sites, museums to inves-
tigate 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 professional institution (i.e., University, Regulatory 
Agency, Zoological Garden, Museum, etc.). This advisor must 
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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 applicants that have limited funding from other sources. 

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” no later than 15 De-
cember 2018 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 who have been instrumental in the success of this commit-
tee for the last several decades. 

Dean E. Metter Memorial Award for 2018

The Dean E. Metter Memorial Award Committee was unani-
mous in recommending Arianne Messerman for this year’s 
award. Arianne is a doctoral student with Manuel Leal in the Di-
vision of Biological Sciences at the University of Missouri—Co-
lumbia. Her bachelor’s degree is in Biology from Kenyon College 
and she completed a master’s degree in Environmental Manage-
ment (Concentration: Ecosystem Science and Conservation) 
from Duke University.
 She requested funds from SSAR to be used to continue field 
work in Missouri on an assemblage of Flatwoods Salamanders. 
Professor Leal writes that “she developed a project that inte-
grates field-based ecological measurements, laboratory-based 
physiological measurements, and experimental manipulations 
to evaluate the potential contributions of physiological and life-
history traits to the current and future distribution of salaman-
ders.”

Support for Pre-College Students to Attend 
SSAR Annual Meeting 

SSAR is pleased to announce that it will provide funds for se-
lected junior and senior high school students who are budding 
herpetologists and wish to interact with advanced students and 
professionals with similar interests. Some pre-baccalaureate stu-
dents already have knowledge about amphibians and reptiles, 
but wish to learn more about the field of herpetology. Attending 
our annual meeting, which will be held at the Snowbird Resort, 
near Sandy, Utah, from July 24–28, 2019, would provide such an 
opportunity. See the following website for more information: 
conferences.k-state.edu/JMIH2019. The meeting is the Joint 
Meeting of Ichthyologists and Herpetologists (JMIH). 

An anonymous donor has made funds available to support 
several students in 2019. These awards will cover the student’s 
registration fees and may possibly help to defray some other ex-
penses.

Students who wish to apply must provide the following infor-
mation by email:

A one-page, double-spaced statement about why you wish to 
attend and what you expect to gain from the experience. Please 
include what grade in school you will be entering in the fall of 
2019. Please send this statement as an attachment. 

A letter of support from your teacher or guidance counselor 
endorsing your application and certifying that you are a current 
student at his/her school. Please send this letter as an attach-
ment.

One of your parents must agree to attend the meeting with 
you to act as chaperone. The parent must send an email agreeing 
to attend the meeting with you. Applications without this email 
of agreement will not be considered. 

Budget. If you need to have more than the registration fee 
covered, please explain what amount you would need and what 
it would be used for. Note that we cannot cover a parent’s ex-
penses, and only under unusual circumstances can we allot 
much more than the cost of registration fees to any one student. 
The budget information should be included in the email mes-
sage sent with your statement. 

All application materials must be sent before 25 February 
2019. Send to: Dr. John Maerz, Chair of the SSAR Pre-College 
Awards Committee, at jcmaerz@uga.edu. Only complete ap-
plications that include the four items above will be considered. 
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Awards will be announced by 5 March 2019. All funds will be 
made available at the meeting in Snowbird. 

A requirement of these meeting awards is that students must 
provide a few paragraphs about their experiences at the meet-
ing. (For example: Was the experience valuable, and if so, in what 
ways? How can the experience be improved?). This report should 
be sent to Dr. Maerz no later than one month after the meeting 
ends.

For detailed descriptions of previous SSAR meetings, with 
photographs, see the December issues of the society’s bulletin, 
Herpetological Review (https://ssarherps.org/publications/her-
petological-review/)

The photo on the preceding page depicts Kyomi Johnson (L) 
and Marina Carbi (R), who were pre-college recipients of funds 
to support their participation in JMIH 2018. They are pictured 
with their poster on “Speciation and Phylogeography of Anolis 
opalinus on Jamaica.”

Desert Tortoise Council Awards 
Available for 2019

The Desert Tortoise Council offers three award programs in 
support of travel and research for students. The David J. Morafka 
Memorial Research Award was established in memory of the late 
Dr. David J. Morafka, distinguished herpetologist and authority 
on North American tortoises. The Morafka Award supports re-
search that contributes to the understanding, management, and 
conservation of tortoises of the genus Gopherus in the south-
western United States and Mexico: G. agassizii, G. morafkai, 
G. evgoodei, G. berlandieri, and G. flavomarginatus. The award 
amount is US $2,000.

The Lockheed Martin Diversity Grant is intended to fund 
research by minority and international students. The Council 
favors grant applications for research that contributes to the un-
derstanding, management, and conservation of tortoises of the 
genus Gopherus in the southwestern United States and Mexico 
but will consider proposals for similar research on other imper-
iled chelonian species across the globe. The grant amount is US 
$1,000.

The Glenn R. Stewart Travel Fund honors the DTC’s co-
founder. This Fund supports students working with North Amer-
ican Gopherus tortoises by assisting with travel costs to attend 
and participate in the 2019 Desert Tortoise Council Symposia. 
The Fund will support up to US $500 (each) in travel costs for up 
to two students annually.
 The application deadlines for the Morafka Award and Diver-
sity Grant are 1 December 2018; the deadline for the Student 
Travel Fund is 24 November 2018. Detailed information about 
these award programs, including eligibility, evaluation criteria, 
and application procedures can be found at: http://www.desert-
tortoise.org.

Reptile Database Update

The latest release of the Reptile Database was released on 2 
July 2018.

As usual, herpetologists weren’t exactly idle, so we made liter-
ally thousands of edits to this release. Here are some highlights:

Species database. Over the past 4 months, the number of 
species increased from 10,711 to 10,793, an increase of 82 spe-
cies. 66 new species have been described since March 1. Nine 
species have been revalidated from synonymy and 16 subspe-
cies were elevated to full species. In addition, 8 species moved 
to another genus and 4 changed their gender. Finally, 10 species 
were synonymized, resulting in a total list of 113 new or changed 
species names. 

New man-made species. Note that we decided not to ac-
cept the two recently described “synthetic” species, Aspidoscelis 
neavesi and A. priscillae. Both species were created by crossing 
sexual species, so that the resulting hybrids turned out to be 
asexual, parthenogenetic offspring. Such hybrids occur naturally 
and thus have been recognized as valid species for decades. In 
fact, more than 70 parthenogenetic reptile species listed in the 
Reptile Database are of natural origin and have been established 
in nature for a long time (note that quite a few of them have been 
shown to be only facultatively parthenogenetic). While the ex-
periments by Cole et al. (2014, 2017 provide interesting insights 
into the origin of parthenogenetic species, their new lab-made 
clones do not occur in nature, which is the main reason why our 
Scientific Advisory Board voted not to recognize them at this 
point, at least not as regular species. Nevertheless, you can find 
their names in the database as synonyms under their parental 
species, Aspidoscelis inornatus, A. uniparens, and A. exsanguis. 
The IUCN also released a similar statement on synthetic species.

Literature update. This release of the database con-
tains 46,318 references, compared to 45,535 in the February 
2018 release, an increase of 783 publications. 

Literature curation help still needed. To keep up with the 
flood of publications, we would like to renew our call for help 
with curation. If you enjoy reading reptile papers, especially re-
lated to taxonomy, phylogenetics, and biogeography, please let 
us know. Actually, we are happy to cover all kinds of other top-
ics, given that we are adding natural history data to the database 
too, but we cannot cover all these other topics ourselves, so they 
are even more dependent on your help. We are experimenting 
with a new model now where we put papers on cloud storage, 

NEWSNOTES
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so our curation team (you?) can access them and make annota-
tions (e.g., using Acrobat Reader or Preview on Macs). Email us 
for more details.

Social media updates. About 6 months ago we started to 
post new species on social media, including Facebook, Twit-
ter, and Instagram, managed by our social media editors Amy 
McLeod and Mark Herr. If you want to know whether there 
are new reptile species please follow those posts. We have also 
started a new web page with database updates before they go 
online in the public web database. We are planning to expand 
those posts to other taxonomic and possibly other herpetologi-
cal updates.

New checklists and geographic datasets. Since our last re-
lease almost 1,000 entries have had their distribution data ed-
ited. Among countless small edits and updates, we have used the 
latest Field Guide to East African Reptiles (see below) to update 
the data on Eastern Africa, and the checklist for Guerrero (Mexi-
co, 182 species!), based on Palacios-Aguilar & Flores-Villela 2018.

How up-to-date is the database? In case you wondered ... 
there is no simple way to measure this. However, one approxima-
tion is the most recent paper cited in each species entry. By that 
measure, only 49 species don’t have any citations before 2000, but 
10,418 species have citations after 2010, and 5874 have citations 
published after 2015. Notably, 1,777 species have been updated 
with citations published in 2018 (although there are more that 
were updated this year without 2018 citations!). That is, overall 
we are quite up to date. But let us know if anything is missing.

 
New photos. During the past 4 months, 64 photographers 

have submitted 692 new photos of 342 species. We have now 
11,954 photos of 4,309 species (= 40% of all species) from about 
760 photographers. The new photos in this release were con-
tributed by A. A. Nadolnyi, Adriana Dado, Alfred Schleicher, Al-
varo Camina, André Koch, Antoine Fouquet, Antonio Cadiz Diaz, 
Brian Bush, César J. Pollo, Christopher C Austin, Colin Tilbury, 
Cristian Hernán Fulvio Pérez, Daniel Velho, Dave Showler, Da-
vid Hodkinson, Diego Paucar, Elí García-Padilla, Frank McCann, 
Frank Tillack, Gary Brown, Hector M. Diaz Perdomo, Henrik 

Bringsøe, Igor Doronin, Marina Doronina, Igor Joventino, Ishan 
Agarwal, Israel Solano Zavaleta, Ivan Ineich, Jake Wilson Binaday, 
Jannico Kelk, Jingsong Shi, John Lyakurwa, Jorge Alberto Zuñiga 
Baos, Laurent Chirio, Luciano Javier Avila, Luke Bloch, Luke Ver-
burgt, M. M. Beskaravayniy, Manuel Iturriaga Monsisbay, Marc 
Faucher, Marcelo Ribeiro Duarte, Marcos Di Bernardo, Maren 
Gaulke, Marina Doronina, Maxim A. Koshkin, O. V. Kukushkin, 
Olga Alishevskaya, Patrick Campbell, Paul Freed, Peter Soltys, 
Pongpol Adireksam, Roberto Sindaco, Roman Zuev, Ryan Ellis, S. 
V. Leonov, Sagar Khunte, Siria Ribeiro, Stephen Mahony, Stephen 
Zozaya, Steve Wilson, V. Deepak, V. Giragosov, V. S. Marchenko, O. 
V. Kukushkin, and Werner Conradie. The most generous photog-
raphers this time were Laurent Chirio with 180 photos, followed 
by Gary Brown with 116, our own Paul Freed with 70, and Mar-
celo Ribeiro Duarte with 54. As always, our sincerest thanks to all 
contributors! Please keep sending in those photos — we still have 
~6000 species to cover!

Bioinformatics summer projects. If you are interested in 
helping out at the Reptile Database with your programming or 
other computer skills, you are welcome to join us for a number 
of smaller projects, e.g. aiming at text mining, data analysis, 
or reformatting project (e.g. converting bibliographies to a for-
mat that we can import). Most of these are not very demand-
ing, but some experience with a programming language (Perl, 
Python, R etc.) or database application (SQL, Access, Filemaker) 
would greatly help. We also have some projects aiming at the au-
tomated extraction of images from pdfs or from other sources 
to set up a database of (copyrighted) images for further image 
analysis or character extraction. Finally, we are eager to expand 
data analysis to geographic or phylogenetic data. Please contact 
us for further details.

As usual, please send us corrections, additions, papers, or 
comments, or post them to our Facebook page. 

Contributed by the Reptile Database Team
Peter Uetz, Paul Freed, Jiri Hošek, Amy McLeod, Mark Herr

http://www.reptile-database.org

International Herpetological Symposium

2018 marked the 41st anniversary of the International Herpe-
tological Symposium. The primary purpose of the IHS is to pro-
vide a forum for the dissemination of information and results of 
research pertaining to the natural history, conservation biology, 
and captive management and propagation of amphibians and 

reptiles. Each year the IHS is held at a different location, often lo-
cally hosted by a zoological, herpetological, or herpetocultural in-
stitution. In June (2018), IHS was generously hosted by the Hous-
ton Zoo in Houston, Texas, and facilitated in partnership with 
the East Texas Herpetological Society. The keynote speaker was 
Twan Leenders, with the Roger Tory Peterson Institute of Natu-
ral History, whose presentation “Conservation Starts at Home—a 
Herpetologist’s Journey Through the World’s Backyards” was the 
perfect kick-off to the conference (Fig. 1). The banquet speaker, 
Carl Franklin, with the Amphibian and Reptile Diversity Research 
Center at the University of Texas Arlington, thoroughly enter-
tained and educated the audience with his presentation “New 
Knowledge and Dance Moves from Old Animals.” The meeting 
hosted over 40 presenters from all over the world, as well as “An 
Evening with Harry Greene,” which included an inspiring presen-
tation, book signing, and lively discussion over evening cocktails.

MEETINGS
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Presenters included a group of inspired young speakers re-
ferred to as “Junior Herpetologists.” The International Herpe-
tological Society’s JUNIOR HERPETOLOGIST and NEXTGEN 
HERPETOLOGIST program was initiated in 2015 by the IHS 
board supported by several sponsors (especially Timberline) to 
promote the younger generation’s interest and involvement in 
herpetology, conservation, education, and herpetoculture (Fig. 
2). Full travel grants are awarded annually for winners and their 
chaperones to attend the meetings and present papers. This pro-
gram is growing, and during the 2018 conference, Junior/Next-
Gen Herpetologists had the opportunity to participate not only 
in the presentations and meeting events, but evening field-herp-
ing excursions and an immersive “hands in the gloves” reptile 
necropsy wet-lab conducted by veterinarian Dr. Cord Offerman. 

During the 2018 IHS, the Grants Program committee select-
ed three projects to receive a total of US $3,000 in one of four 
categories: Herpetological Natural History, Herpetological Con-
servation Biology, Captive Propagation, and Herpetological Edu-
cation. IHS strongly encourages researchers and educators to 
apply. Proposals are due by May 31 of each year with recipients 
notified by September. Applicants may be anyone from the her-
petological community and recipients are expected to present 
their findings at a future symposium. Grants are made possible 
by the generous contributions of attendees and donors during 
our live auction. Special thanks to Terry Vandeventer, Master Bla-
desmith, who generously donated one of his custom creations 
to the IHS auction, and to Todd Goodman of Timberline for his 
outstanding winning bid. 

To promote new research at the undergraduate level, IHS im-
plemented the Collegiate Speed Session during the 2018 meet-
ing. This session was a hit, with positive feedback from partici-
pants and attendees alike. If you are interested in participating 
in this session, more information can be found on our website 
under Speaker Information. 

Each year, IHS honors those who have demonstrated signifi-
cant contributions in the field of herpetology. The Joe Laszlo Me-
morial Award for 2018 went to Micha Petty of the Louisiana Ex-
otic Animal Resource Network for his presentation “Innovations 
in outreach: interpreting herps to the public.” The IHS Award in 
Conservation was presented to Maria Elena Barragan-Paladines 

of the Fundación Herpetológica Gustavo Orces for “New ap-
proaches toward the conservation of venomous snakes in Ec-
uador.” Last but not least, the IHS presented Paul Moler, Florida 
Fish and Wildlife Conservation Commission, with the Lifetime 
Achievement Award for his longstanding and ongoing dedica-
tion to the protection of reptiles and amphibians and their habi-
tats.

Unlike most herpetological societies or associations, IHS 
does not have a voting membership, but an electoral body. That 
body consists of the members of the Board of Directors, the Ad-
visory Council, publication editors, and chairs of various com-
mittees. Dedicated zoologists, herpetologists, industry profes-
sionals, and private herpetoculturists volunteer their time in 
planning and organizing the annual symposia and other IHS 
related programs. 

Over the years, an increasing number of people with varied 
interests in herpetology have attended IHS meetings, and this 
curious mix has allowed IHS to develop its unique flavor. Al-
though IHS was historically visualized as an organization with 
an interesting blend of academia and herpetoculture, the cur-
rent attendees far exceed those bounds. In short, IHS has some-
thing for everyone, and all are welcome. Starting in 2019, IHS will 
offer special registration rates for youth attendees (17 and under) 
as well as student discounts. We encourage you to join us next 
year at our first international meeting in over a decade hosted 
in Belize (19–22 June 2019). The call for abstracts is now open, 
and speaker slots are filling up fast. All local Belizean residents 
receive half off of registration costs with valid ID. IHS Officers are 
hard at work organizing a meeting to remember, this is one you 
will not want to miss. We hope to see you all in Belize! 

More information on speaker instructions, grants, proceed-
ings, hotel and registration can be found on the IHS website:

<http://www.internationalherpetologicalsymposium.com>

Jennifer L. Stabile
President – IHS

jens@fieldprojects.org

Fig. 1. Keynote speaker Twan Leenders of the Roger Tory Peterson In-
stitute of Natural History presenting “Conservation Starts at Home- 
a Herpetologist’s Journey Through the World’s Backyards” at IHS 
Houston, Texas. 

Fig. 2. (From left to right) Junior Herpetologist program coordinator, 
Russ Gurley; Junior and NextGen Herpetologist award winners Paul 
Coyne “The Evolutionary Differences within the Chelidae Family,” 
Michael Skibsted “Macrochelys temminckii: the Living Dinosaur,” 
and Tyler Tobias-Jones “Dragons, Dinosaurs, and Detective Work: the 
Potential Impact of Paleobiology in Herpetological Conservation;” 
special guest Harry Greene; Todd Goodman, Owner and CEO of Tim-
berline and sponsor of the Junior Herpetologist program. 
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19–20 October 2018—Rattlesnakes of Arizona: Book Signing 
and Mini-Symposium, Rodeo, New Mexico, USA. Information: 
https://www.geronimoevent.com/home

5–8 November 2018—XV Reunión Nacional de Herpetología 
and 30th Anniversary Meeting of Sociedad Herpetológica Mexi-
cana, Xalapa, Veracruz, Mexico. Information: http://sociedad-
herpetologicamexicana.org.mx/

10–11 January 2019—California-Nevada Amphibian Popula-
tions Task Force Meeting, Arcata, California, USA

21–23 February 2019—Desert Tortoise Council Symposium, 
Tucson, Arizona, USA. Information: www.deserttortoise.org

20–24 May 2019—2o Congreso Nacional de Vipéridos Mexi-
canos y Ofidismo, Aguascalientes, Mexico. Information: con-
gresoviperidos@gmail.com

19–22 June 2019—42nd International Herpetological Sympo-
sium, Belize. Information: http://www.internationalherpetolog-
icalsymposium.com

11–14 July 2019—Biology of Pitvipers 3, Rodeo, New Mexi-
co, USA. Information: https://www.biologyofthepitvipers.com/
home

24–28 July 2019—Joint Meeting of Ichthyologists and Herpe-
tologists, Snowbird, Utah, USA. 

2–6 September 2019—14th Herpetological Association of Af-
rica Conference, Hogsback, Eastern Cape, South Africa. Informa-
tion: s.edwards@ru.ac.za

September 2019—SEH 2019: 20th European Congress of Her-
petology, Milan, Italy. Information: http://seh-congress-2019.
unipv.it/seh2019-at-milan/

Meetings Calendar

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 Editor for details. 

CURRENT RESEARCH
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 Her-
petologists, The Herpetologists’ League, and the Society for the 
Study of Amphibians and Reptiles. Limited space prohibits com-
prehensive 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, Ben Lowe or 
Chava Weitzman; e-mail addresses may be found on the inside 
front cover. 

Morphology and Antimicrobial Properties of 
Aquatic Salamander Skin Glands

Amphibians possess two types of exocrine glands in their skin: 
mucous and granular. Mucous glands generally serve to keep the 
skin moist, however, specialized mucous glands of some lineages 
have been co-opted for the purpose of pheromone production. 
Typical granular glands have toxic and anti-microbial properties, 
though in some lineages, they produce pheromones and store 
nutrients. A growing body of work has investigated the potential 
for granular secretions to help amphibians fight Bd infection, 
with some positive results. These investigations into amphibian 
skin glands have largely been restricted to terrestrial or amphibi-
ous species. The authors of this paper aimed to shed light on the 
morphology and properties of the skin glands of an aquatic am-
phibian, the Three-toed Amphiuma (Amphiuma tridactylum). 
They were specifically interested in determining whether the 
exocrine products of A. tridactylum skin glands inhibit Bd and 
Bsal infections, which they considered likely, given the absence 
of cases of infected amphiumas. They also looked for evidence of 
skin gland specialization akin to that seen in other amphibians. 

The authors collected skin secretions from two live A. tridactylum 
(one of each sex) and enriched them for antimicrobial peptides. 
These products were analyzed using reversed-phase high-perfor-
mance liquid chromatography and were also applied to Bd and 
Bsal cultures to determine the minimal inhibitory concentration 
(MIC), the smallest amount of secretion that completely inhibits 
fungal growth. Skin samples were collected from two salaman-
ders of each sex (including one reproductively active male and 
one inactive male). These samples were studied histologically, 
and variation in mucous and granular gland density was deter-
mined for various body sections and planes. The liquid chro-
matography analysis showed that skin secretions did not differ 
between sexes and were mostly composed of a single compound 
type. The Bd- and Bsal-inhibition experiments revealed that the 
skin secretions of A. tridactylum do indeed inhibit the growth 
of these fungi. This marks the first study to find Bsal-inhibition 
properties in amphibian skin secretions (Bsal MIC = 187 µg ml–1). 
The estimated Bd MIC, 75 µg ml–1, is very low relative to estimates 
for other evaluated species indicating a powerful anti-Bd prop-
erty of amphiuma skin secretions. Across the body, glands of each 
type are not distributed evenly, and in the case of granular glands, 
not uniform in size: mucous glands occur at a higher concentra-
tion on the head, and granular glands reach their highest concen-
tration and largest size posterior to the head. The largest granular 
glands were observed on the base of the tail of the reproductively 
active male. These findings reveal aquatic salamanders possess 
skin glands that are both antimicrobially active and show region-
al specialization, warranting further investigation.

Pereira, K. e., b. i. crother, d. M. seVer, c. l. Fontenot, Jr., J. a. PoJMan, 
sr., d. b. wilburn, and s. K. woodley. 2018. Skin glands of an aquatic 
salamander vary in size and distribution and release antimicrobial 
secretions effective against chytrid fungal pathogens. Journal of 
Experimental Biology (in press) DOI: 10.1242/jeb.183707
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Toxin-Resistance Alleles Confer Different  
Locomotor Consequences for Gartersnakes
Adaptations do not arise in a vacuum: changes to an existing 

character to further one function often have pleiotropic effects 
and can potentially be maladaptive relative to other functions. 
One well-studied system of evolutionary tradeoffs with respect to 
adaptation involves gartersnakes (Natricidae: Thamnophis spp.) 
and western newts (Taricha spp.). Taricha possess tetrodotoxin 
(TTX) in their skin secretions, a chemical that acts on the ner-
vous system and is one of the most toxic non-protein substances 
known to science. Previous work has established that these garter-
snakes and newts have entered into an “evolutionary arms race,” 
with several Thamnophis lineages having independently acquired 
mutations that alter the voltage-gated sodium channels (Nav 1.4) 
associated with their skeletal muscle allowing them to consume 
Taricha despite their TTX-laden skin secretions. Previous work 
has also suggested that this TTX resistance has a negative, pleio-
tropic effect on locomotor performance. However, a direct geno-
type–phenotype connection has not been made, and the under-
lying mechanism of reduced motor performance associated with 
the TTX-resistant allele is not completely understood. To this end, 
the authors of this paper genotyped snakes from two lineages of 
Thamnophis sirtalis (California and Pacific Northwest; 7 and 11 
populations, respectively) for which TTX resistance and crawl 
speed has previously been evaluated. Specifically, a gene that en-
codes an important region of the Nav 1.4 protein was sequenced. 
Tests were performed to determine whether a correlation between 
genotype and motor performance exists. To evaluate the function-
ality of various Nav 1.4 proteins, alleles for non-TTX-resistant and 
TTX-resistant proteins from each of the two lineages were cloned, 
converted to mRNA transcripts, and injected into Xenopus laevis 
oocytes (resulting in the incorporation of these proteins). Two to 
seven days after injection, oocytes were evaluated for ionic current 
and TTX-binding affinity. These experiments resulted in dramati-
cally different consequences for the two lineages. Pacific North-
west snakes showed no correlation between Nav 1.4 genotype and 
locomotor phenotype, while the two were strongly correlated in 
California snakes. The authors suggest the TTX-resistant allele 
present in California snakes represents an escape from the arms 
race, with homozygous resistant snakes suffering no locomotor 
consequences upon consuming Taricha. This TTX-resistant allele 
is more derived relative to that found in Pacific Northwest popu-
lations, with more amino acid substitutions. Alternatively, Pacific 
Northwest snakes with TTX-resistant alleles suffer no locomotor 
consequences due to their genotype, but their less-derived TTX-
resistant alleles confer less resistance relative to those of California 
populations. These differences were also reflected in the protein-
performance experiments. Although both alleles showed reduced 
TTX affinity and shifts in voltage dependence relative to the non-
resistant allele, the magnitudes of these trends were much greater 
for the California allele than the Pacific Northwest allele. These 
results further clarify the dynamics underlying a foundational sys-
tem for the study of natural selection.

hague, M. t. J., g. toledo, s. l. geFFeney, c. t. haniFin, e. d. brodie Jr., 
and e. d. brodie iii. 2018. Large-effect mutations generate trade-off 

between predatory and locomotor ability during arms race coevo-
lution with deadly prey. Evolution Letters (in press) DOI: 10.1002/
evl3.76

Correspondence to: MICHAEL HAGUE, Department of Biology, Uni-
versity of Virginia, Charlottesville, Virginia 22903, USA; e-mail: mh6nf@vir-
ginia.edu

Bidirectional Dispersal of Goniurosaurus  
between Island and Mainland

The lizard genus Goniurosaurus (Eublepharidae) consists of 
18 described species found in southeastern China, northeastern 
Vietnam, the Ryukyu Archipelago, and Hainan Island. A previous 
morphological analysis of the genus found a pattern consistent 
with two dispersal events from the mainland to Hainan Island, 
followed by speciation. Specifically, Hainanese G. bawanglin-
gensis was found to be related to one group of Goniurosaurus 
species in Vietnam and adjacent China, while another Haina-
nese species (G. hainanensis) fell out within another Vietnamese 
clade that includes G. lichtenfelderi. However, previous molecu-
lar studies failed to include G. bawanglingensis, and no phylo-
genetic study has included the recently described Hainanese G. 
zhoui. To further clarify the evolutionary relationship of Haina-
nese Goniurosaurus, the authors of this study acquired genetic 
samples from the three Hainanese Goniurosaurus species, from 
which they collected molecular sequence data for mitochondrial 
and two nuclear genes. Along with published Goniurosaurus se-
quence data, these new sequence data were subjected to phylo-
genetic analyses, including the construction of a time-calibrated 
tree. Further, ancestral state analyses were performed to iden-
tify the ancestral geographic ranges of the recovered lineages 
and to reveal how the number of body bands has evolved. These 
analyses showed that G. zhoui is sister to a G. lichtenfelderi + G. 
hainanensis clade. In turn, this clade is sister to G. bawanglin-
gensis. Therefore, instead of multiple colonizations of Hainan, 
the most parsimonious explanation is a single colonization of 
Hainan, followed by intra-island diversification, then coloniza-
tion of the mainland by Hainanese Goniurosaurus (the ances-
tor of G. lichtenfelderi). The divergence between mainland and 
Hainanese Goniurosaurus (the latter including G. lichtenfelderi) 
dates to between 22 and 49 million years ago, the lower bound 
nearing the proposed timing of Hainan’s separation from the 
mainland. The split between G. lichtenfelderi and the rest of the 
Hainanese clade was identified as occurring ~3.5 million years 
ago, coinciding with glacial periods. Character state reconstruc-
tion suggests that a decrease in body band number has occurred 
independently two or three times. This study shows that Hainan 
Island has served as a biodiversity source as well as a sink and 
highlights the importance of considering large continental is-
lands as potential sources of diversity.

liang, b., r-b. Zhou, y-l. liu, b. chen, l. l. grisMer, and n. wang. 
2018. Renewed classification within Goniurosaurus (Squamata: 
Eublepharidae) uncovers the dual roles of a continental island 
(Hainan) in species evolution. Molecular Phylogenetics and Evo-
lution (in press) DOI: 10.1016/j.ympev.2018.06.011

Correspondence to: BIN LIANG, Forestry Research Institute of Hainan 
Province, Haikou 571100, Hainan, China; e-mail: woodybir_d@hotmail.
com or NING WANG, Department of Ecology and Evolutionary Biology, 
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Advanced Spring Phenology in Turtles Varies 
by Geography and Species

Species are limited by different abiotic and biotic factors at 
different points in their distribution, and yet predictions of how 
species will respond to warming climates are often extrapolated 
from responses in one or few local populations. At distributional 
edges, species are more likely to be limited by abiotic variables, 
and these sites often cannot represent how whole species will 
respond to changing environments. The authors of this study 
analyzed long-term nesting behavior data from multiple sites 
alongside climate data to identify variation and changes across 
geography and temperature cues. Analyses focused on the date 
of first nesting in six freshwater turtle genera at six sites in North 
America, with data on 10–36 sampling years per site. Though the 
authors found some significant shifts in first nesting occurring 
sooner across sampling years, there were no clear latitudinal 
trends across species associated with changes in the onset of 
nesting. For most populations, however, warmer temperatures 
in April corresponded with earlier nesting onset. Additional data 
on spring emergence and the onset of basking mirrored the nest-
ing trends observed. Overall, this in-depth sampling indicates 
intraspecific variation in spring behaviors among populations in 
the plastic phenotypes targeted by this study. Despite inconsis-
tent responses to latitude among species, these results suggest 
that no one population of a species should be deemed repre-
sentative in predictions of how that species will react to climate 
change. The authors additionally note that changes in thermal 
environments will also affect turtle development and sex ratios, 
and how populations respond to these pressures will also vary.

JanZen, F. J., l. a. hoeKstra, r. J. brooKs, d. M. carroll, J. w. gibbons, J. 
l. greene, J. b. iVerson, J. d. litZgus, e. d. Michael, s. g. Parren, et 
al. 2018. Altered spring phenology of North American freshwater 
turtles and the importance of representative populations. Ecology 
and Evolution 8:5815–5827.

Correspondence to: LUKE A. HOEKSTRA, Department of Ecology, 
Evolution, & Organismal Biology, Iowa State University, Ames, Iowa, USA; 
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Dollo’s Law and Digit-Number Evolution  
in Brachymeles Skinks

Digit reduction and loss within amniote lineages has been a 
frequent subject of scientific study. These studies have revealed 
a pattern where digit #1 is generally the first to be lost, followed 
by digit #5 (Morse’s Law). Hovering over these investigations is 
Dollo’s Law: complex structures, once lost, cannot be re-evolved 
to their original state. However, the authors of the present pa-
per point out that Dollo’s Law as originally postulated does al-
low for the re-evolution of characters subsequent to being lost; 
they just wouldn’t be identical to their original state. The authors 
of this paper aimed to evaluate the scincid genus Brachymeles 
with respect to both Dollo’s and Morse’s laws. Brachymeles is rep-
resented by 41 described species and is restricted to the Philip-
pines (except for two species occurring in Borneo and Thailand). 

Brachymeles species span the limb/digit spectrum, with limbless, 
limbed but lacking five digits, and pentadactyl species. In appar-
ent violation of Dollo’s Law, previous studies have suggested the 
pentadactyl condition has re-evolved within Brachymeles. The 
authors collected limb and digit number data for 39 Brachymeles 
species and 30 outgroup taxa. Measurements of bones, and 
phalangeal formulae (patterns of numbers of bones per digit), 
were acquired for 11 Brachymeles species and 3 outgroup taxa. 
The limb musculature of a large pentadactyl species (B. kadwa) 
was analyzed through dissection. The authors also assembled a 
molecular dataset (1 mtDNA locus/3 nuDNA loci) for the lizards 
in the more inclusive morphological dataset. The concatenated 
dataset was subjected to a time-calibrated phylogenetic analysis. 
The resulting tree was used to infer the ancestral morphological 
states, and various models of limb/digit evolution were evalu-
ated. These analyses revealed very strong evidence for the penta-
dactyl state re-evolving in an ancestor of the clade that includes 
B. kadwa. A model where limbs do not re-evolve did not perform 
significantly worse than models allowing for limb re-evolution. 
Alternatively, a model allowing for digit-increase evolution with 
different rates for gain and loss significantly outperformed other 
models (digit loss was 22.5 times more likely than digit gain). 
However, in keeping with a more nuanced Dollo’s Law, the pen-
tadactyl limb of B. kadwa is morphologically different than that 
of other pentadactyl skinks. Specifically, the limb of B. kadwa is 
less complex with fewer phalanges and muscles. The pattern of 
digit loss in Brachymeles runs counter to Morse’s Law: digit #5 is 
the most frequently lost digit. In contrast, the pattern of digit loss 
seen in other skink lineages follows Morse’s Law (e.g., Lerista, 
Hemiergis). This study highlights the importance of testing these 
“biological laws” in each instance they are suspected to apply.

wagner, g. P., o. w. griFFith, P. J. bergMann, g. bello-hellegouarch, t. 
KohlsdorF, a. bhullar, and c. d. siler. 2018. Are there general laws 
for digit evolution in squamates? The loss and re-evolution of dig-
its in a clade of fossorial lizards (Brachymeles, Scincinae). Journal 
of Morphology (in press) DOI: 10.1002/jmor.20834
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Exotic Competitor Impacts Foraging  
of Native Predator

Convergent evolution is a phenomenon that has fascinated 
biologists ever since Darwin. A classic herpetological example 
of convergent evolution is between the Sidewinder Rattlesnake 
(Crotalus cerastes; hereafter, “Sidewinder”) of North America’s 
Mojave and Sonoran deserts and the Horned Desert Viper (Ce-
rastes cerastes; hereafter, “Horned Viper”) distributed from North 
Africa to the Arabian Peninsula. However, the authors of the 
present paper suggest that the Sidewinder’s pit organ represents 
a “constraint-breaking adaptation,” allowing it to hunt efficiently 
in complete darkness. The authors aimed to test this hypothe-
sis by determining whether the behavior of a natural predator 
and its prey (Horned Viper and Anderson’s Gerbil, respectively) 
would be altered by the presence of Sidewinders. They predicted 
that either Sidewinders would cause Horned Vipers to shift their 
activity to moonlit nights or Sidewinders would inhibit Horned 
Viper activity regardless of moon cycle. The experiment was 
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conducted in a large outdoor vivarium on the Sede Boker Cam-
pus of Ben-Gurion University in Israel’s Negev Desert. The vivar-
ium was divided into four sectors, each maintaining six gerbils 
with 18 gerbil feeding stations. One sector had no snakes (nega-
tive control), one had two Horned Vipers, one had two Sidewind-
ers, and one had one of each species. Preliminary tests revealed 
that Sidewinders readily hunted and consumed gerbils. Snakes 
were allowed to forage in the sectors over four periods (two each 
new moon and full moon; all three consecutive nights except 
one four consecutive nights new-moon period). Horned Viper 
activity was assessed by observing characteristic tracks left in 
the sand when in ambush position. Gerbil activity was assessed 
by the amount of food removed from the feeding stations. As 
expected, Horned Viper activity was higher on full moon nights. 
When Sidewinders were present, Horned Viper full moon activ-
ity increased and new moon activity decreased relative to when 
Sidewinders were absent. Gerbil activity was similar for the two 
single snake species treatments, but was reduced in the two-
snake species treatment. The authors suggest that the gerbil and 
the Horned Viper recognize the Sidewinder as a predator and a 
competitor, respectively, as indicated by their behavioral chang-
es. Because the gerbils showed greatest activity reduction when 
in the presence of two snake predator species, the authors ar-
gue that the Sidewinder facilitates the Horned Viper on moonlit 
nights, while interfering on moonless nights. The nuanced rela-
tionships between native predator and prey and exotic predator 
found in this study highlight the complex interactions that must 
be considered when evaluating the effect of invasive species.

eMbar, K., b. P. Kotler, s. s. bleicher, and J. s. brown. 2018. Pit fights: 
predators in evolutionarily independent communities. Journal of 
Mammalogy (in press) DOI: 10.1093/jmammal/gyy085
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Convergent Dwarfism in Island Reptiles  
Supported by Resource Reduction

Island dwarfism and gigantism are common in species with 
both mainland and island populations. The evolution of these size 
differences is thought to be associated with resource restrictions in 
the case of dwarfism and predator release in the case of gigantism. 
Importantly, declines in resource availability could result in trade-
offs affecting life-history traits other than size. In this study, the au-
thors report evidence for island dwarfism in three reptile species 
of California and test the hypothesis of smaller size corresponding 
with limited prey items by analyzing head morphology and blood 
glucose levels. Individuals from one to two populations of Gopher 
Snakes (Pituophis catenifer), Western Yellow-Bellied Racers (Coluber 
constrictor), and Southern Alligator Lizards (Elgaria multicarinata) 
were measured in mainland California and nearby California Chan-
nel Islands. On average, all three species had significantly smaller 
snout–vent length on islands relative to mainland populations, 
ranging from 10–31% smaller depending on the species. A princi-
pal component analysis reduced the dimensionality of three head 
measurements relative to body size. Island populations of both 
snake species had smaller relative head sizes than mainland popu-
lations, though in the lizards, this comparison was only marginally 

significant. Female Gopher Snakes also tended to have smaller rela-
tive head sizes than males on islands, indicating sexual dimorphism 
in the dwarfs in characteristics not dimorphic in mainland popula-
tions, which could be due to differing foraging strategies between 
the sexes. Blood glucose also tended to be lower in island individu-
als, with patterns differing by sampling year and sex depending on 
the species. The authors posit that inconsistencies in blood glucose 
patterns were likely affected by a drought that occurred during the 
study. Small head size and lower blood glucose both support the 
hypothesis that island populations encounter fewer resources, and 
prey resources are likely smaller. In vertebrates, glucose levels can 
increase with stressors, but the presence of dwarfism and not gigan-
tism in these species does not support a hypothesis that low glucose 
levels could be due to predator release. The California Channel Is-
lands, which were never connected to the mainland, were colonized 
by these species many thousands of years ago. The authors hypoth-
esize that such a long period of isolation would allow for their diver-
gence in body size to be an evolutionary change, and is less likely to 
be caused by plasticity in these traits. A continuation of this study 
will include additional species in these reptile communities.

sParKMan, a. M., a. d. clarK, l. J. bruMMett, K. r. chisM, l. l. coMbrinK, 
n. M. Kabey, and t. s. schwartZ. 2018. Convergence in reduced body 
size, head size, and blood glucose in three island reptiles. Ecology 
and Evolution 8:6169–6182.
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Community Richness, Host Species, and  
Spatial Factors Affect Ranavirus Presence

The ability to predict disease dynamics is a fundamental as-
pect of management and conservation successes, but patterns 
of disease at different scales are affected by different drivers and 
variables. In the case of ranaviruses, some host species are sus-
ceptible to disease while others may be reservoirs for the patho-
gens, and abiotic factors such as pond depth or water quality 
can affect disease prevalence and infection intensity. Using data 
from 76 ponds in California’s East Bay region, this study aimed to 
detect the influence of 21 biotic, abiotic, and landscape predic-
tor variables on ranavirus presence. Prevalence data came from 
nearly 1400 juvenile amphibian samples from 2013, representing 
five non-threatened species (3 frog and 2 salamander species). 
One-third of the samples tested positive for ranavirus, and two-
thirds of the ponds had at least one infected individual. Rough-
skinned Newts (Taricha granulosa) had the highest ranavirus 
prevalence of 60%, while American Bullfrogs (Rana catesbeiana) 
had the lowest at 16%. Using multimodel inference, the authors 
detected that shorter distance to an infected pond and an in-
crease in richness of amphibians, fishes, and macroinvertebrates 
were both associated with an increased likelihood of ranavirus 
presence. These results suggest that the movement of infected 
individuals or water among nearby ponds is important in the 
spread of disease. Increased taxonomic richness, on the other 
hand, could allow for more reservoir species or more opportu-
nities for ranavirus to spread to new wetlands. Individual-level 
analyses, which included only data from the ponds with rana-
virus, determined that smaller individuals (shorter snout–vent 
length) and individuals in ponds with lower vertebrate richness 
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relative to host density were more likely to host ranavirus, and 
different species had different likelihoods of hosting the patho-
gen. The opposite effect of richness on individual-level infec-
tions versus site-level presence could indicate a dilution effect, 
but more information on transmission of ranaviruses within and 
between host species is needed to tease apart the role of spe-
cies richness in disease prevalence. Overall, abiotic factors were 
found to be less important to ranavirus presence than biotic and 
landscape factors. The lack of an association between environ-
mental stressors or the presence of proposed reservoir species 
such as bullfrogs provides important new insights into our still-
limited understanding about this disease.

tornabene, b. J., a. r. blaustein, c. J. briggs, d. M. calhoun, P. t. J. John-
son, t. McdeVitt-galles, J. r. rohr, and J. t. hoVerMan. 2018. The 
influence of landscape and environmental factors on ranavirus 
epidemiology in a California amphibian assemblage. Freshwater 
Biology 63:639–651.
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Identifying Causes of Anolis Radiation

The genus Anolis is widely recognized as having undergone 
an adaptive radiation, with hundreds of species described be-
tween mainland and island habitats. Thorough examination 
of this radiation, however, had not been conducted to identify 
likely drivers of this diversification. In this study, the authors 
used large datasets on Anolis and its possible sister group, Co-
rytophanidae, to test for the presence of rapid diversification 
and two possible drivers: 1) the dewlap as a key innovation, 
and 2) expansion to island habitats. Phylogenetic estimates in-
cluded data on all 379 Anolis species, while phenotypic analyses 
incorporated data on 336 of these species for which head scale 
size, relative hind limb length, and body size data were avail-
able. From phylogenetic analyses, the authors did not detect 
a significant difference in speciation rate of dewlapped Anolis 
when compared with non-dewlapped corytophanids and Anolis 
(males of two anole species lack a dewlap); they suggest caution 
in accepting this conclusion, considering, among other things, 
the obvious richness disparity that exists between these groups. 
The authors also did not find a significantly increased specia-
tion rate in island versus mainland species, but argue that the 
invasion of anoles onto islands and other geographic uplifts that 
also allow for local endemics could maintain a comparable and 
elevated speciation rate in the genus as a whole. Within Anolis, 
adaptive radiation on islands was supported by an increased rate 
of body length evolution, which could have allowed for these liz-
ards to quickly fill open ecological niches on islands uninhabited 
by their competitors. Interestingly, this support for divergence of 
phenotypic evolutionary rates disappeared when corytophanids 
were included in the analysis. Though the authors did not find 
dewlaps to be the key innovation allowing for Anolis adaptive ra-
diation, they urge that another trait may still support the key in-
novation hypothesis and discuss multiple reasons why the adap-
tive radiation in this genus should continue to be investigated.

Poe, s., a. nieto-Montes de oca, o. torres-carVaJal, K. de queiroZ, J. a. 
Velasco, b. truett, l. n. gray, M. J. ryan, g. Köhler, F. ayala-Varela, 

et al. 2018. Comparative evolution of an archetypal adaptive 
radiation: innovation and opportunity in Anolis lizards. American 
Naturalist 191(6):E185-E194.
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Panzootic Chytrid Fungus Diversified in  
Last 120 Years by Human Movement

Chytridiomycosis is a panzootic disease in frogs, affecting 
populations around the world. Years of research on the origin 
of the lineage of Batrachochytrium dendrobatidis (Bd) causing 
this disease has given inconclusive results, with studies esti-
mating a most recent common ancestor in the virulent lineage 
ranging two orders of magnitude and geographic origin theories 
pinpointing multiple regions around the globe. In this study, the 
authors analyzed genomic data from over 200 Bd isolates repre-
senting every continent where the pathogen has been found and 
all three orders of Amphibia to reveal phylogenetic relationships 
among the lineages and detect the likely origin of this pathogen. 
In addition to detecting lineages previously described, these 
analyses found a new lineage from the Korean peninsula with 
higher diversity than the other groups. From interpretations of 
Tajima’s D values, most lineages seem to have experienced selec-
tion or instability in population size, though values for the new 
Korean lineage show mutation-drift equilibrium, indicative of 
the pathogen being endemic to the region. The authors further 
estimated that the lineage responsible for most of the world-
wide chytridiomycosis likely originated 50–120 years ago, with 
some variation stemming from mitochondrial versus nuclear 
estimates. The spread and diversification of this lineage (named 
BdGPL) thus coincides with an increase in the amphibian trade 
in the 20th century and an increase in worldwide human move-
ment beginning in the 19th century. In addition to the rapid di-
versification of Bd by selection, the authors detected at least 
three instances of hybridization between lineages, allowing for 
further diversity. Alongside genomic studies, this paper investi-
gated the relative virulence of the different lineages and found 
BdGPL and an additional lineage found in Europe and Africa, 
BdCAPE, to have similar virulence greater than the other lin-
eages, though virulence was species- and life-stage-specific. The 
authors urge for more thorough sampling for Bd in Asia, where 
they have found high genetic diversity in relatively few isolates, 
and where Bd and its close relative, B. salamandrivorans, seem 
to have originated. The rapid worldwide spread of this pathogen 
in the recent past reveals that a focus should be placed on bios-
ecurity for amphibian species protection.

o’hanlon, s. J., a. rieux, r. a. Farrer, g. M. rosa, b. waldMan, a. ba-
taille, t. a. Kosch, K. r. Murray, b. branKoVics, M. FuMagalli, et al. 
2018. Recent Asian origin of chytrid fungi causing global amphib-
ian declines. Science 360(6389):621–627.
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